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1 INTRODUCTION

1.1 About the NOMAD

NOMAD covers all the monitoring needs encountered in hybrid IP multicast, OTT and RF networks.
It is the ultimate all-in-one monitoring and analysis solution for the technician on the move.

NOMAD is a breakthrough design with almost every conceivable interface for media signal moni-
toring and analysis. Featuring optical/electrical Gigabit Ethernet, ASI in/out, DVB-C, Annex A/B/C
cable!, 8VSB ATSC terrestrial!, DVB-T/T2 COFDM terrestrial, DVB-S/S2 satellite and external
1PPS GPS time-reference, NOMAD can analyse all RF transmitted DVB signals as well as OTT
and multicast/unicast IP transmissions.

With comprehensive IP packet analysis tools, NOMAD is ideal for IP transport understanding
regardless of media transported. NOMAD also is shipped with the ultimate in user friendly setup.
The unit contains a Wi-Fi zone, and by pointing a laptop towards this, NOMAD is ready for use
without further configuration.

As technologies become more and more complex, using NOMAD will give invaluable insight
into modern media signal behaviours without the need for deep operator knowledge of the media
technology used. Cut from a single brick of aluminium, NOMAD sets a new standard for both finish
and ruggedness. It is also of very light weight and is the perfect companion to a laptop.

NOMAD ships with extensive functionality for superior digital media understanding right out of the
box. Additionally NOMAD has a substantial additional set of extended analysis options, enabling
it to outperform the most comprehensive systems on the market in functionality. This also allows
NOMAD to be an ideal laboratory tool for desktop analysis in the most demanding environments.
NOMAD also sets a new benchmark of affordability in the industry.

Designed to replace old-school PCI cards, USB-based dongles and other laptop-dependent devices,
NOMAD is a complete free-standing unit with its own CPU and can be left to monitor signals by
itself without the need for a host system.

In the rest of this manual when referring to NOMAD, it is implicit that we refer to both the NOMAD
and the NOMAD US version unless otherwise stated. The sections where the two differ are in the
sections describing the QAM Annex A/B/C interface (NOMAD US) and the DVB-C/T/T2 interface
(NOMAD).

Interfaces

NOMAD features three Gigabit Ethernet ports. One of these is for management; one with a choice of
optical or electrical; and a third optional electrical port, ASI in/out, DVB-C QAM cable?, DVB-T/T2

'ITU.T J.83 Annex A/B/C and 8VSB capabilities only in the NOMAD US model.
2Regular NOMAD supports hardware interfaces DVB-C, DVB-T and DVB-T2

10 NOMAD Portable Probe User’s Manual version 7.0



COFDM terrestrial?, QAM Annex A/B/C3, 8VSB?, DVB-S/S2 satellite and external 1PPS GPS
time-reference.

The unit can analyse all RF transmitted DVB signals as well as OTT and multicast/unicast IP
transmissions. With comprehensive IP packet analysis tools, NOMAD is ideal for IP transport
understanding regardless of media transported.

Ethernet
* 10/100/1000T Gigabit Ethernet interface for video/data analysis

» SFP port for optical Gigabit connectivity
* Optional second Gigabit Ethernet port

* Web-based management interface optionally on all ports

SSH/TELNET terminal
* Monitor Secure Reliable Transport (SRT) streams across Internet links
* Relay video multicasts to 3rd party targets using RDP
» Laser power received level for fault finding on SFP
WiFi
* Provides 2.4 GHz Wireless Access Point service

* No setup — NOMAD is WiFi Zone

* USB 2.0 IEEE 802.11 b/g/n 150Mbit/s dongle

DVB-S/S2 satellite
* Supports DVB-S and DVB-S2 8PSK, 16APSK, 32APSK, GOLD CODES

* L-band input from 950-2160 MHz

* Symbol rate range between 1-45 MS/s

13V/18V/22kHz and DiseqC 1.0 capable for switch control
* High-end RF performance with constellation diagram and over 20 RF parameters

¢ Auto-scan feature

3NOMAD US hardware version for the United States supports ITU.T J.83 Annex A/B/C and 8VSB instead of
DVB-T/T2

NOMAD Portable Probe User’s Manual version 7.0 11



DVB-T/T2/C terrestrial and cable (regular NOMAD version)
* Supports DVB-T EN 300-744 and DVB-T2 EN-302-755 (v1.3.1)

* Supports ITU.T J.83 Annex A/C for cable networks (QAM16 up to QAM256)
* Frequency range: 43—-1002 MHz. Bandwidth 5, 6, 7 and 8 MHz

* Channel Impulse Response diagram and constellation diagram for DVB-T/T2

QAM Annex A/B/C and 8VSB terrestrial NOMAD US version only)
* Supports ITU.T J.83 Annex A/B/C for cable networks

* Supports 8VSB ATSC for terrestrial networks
* Frequency range: 43—-1002MHz, bandwidth 6, 7 and 8 MHz

1PPS

» Offers GPS synchronization down to 0.1 ps accuracy
* Allows absolute network delay in SEN/T2MI networks to be measured

* Allows absolute Center Frequency Offset measurements on DVB-T/T2

ASI
* ASIinput according to EN 50083-9, Annex B

* Supports Burst mode, Spread Mode and legacy M2S
* QOutput selectable feed from ASI, DVB-T/T2/C or DVB-S/S2 input

Up to 211Mbit/s incoming rate (linespeed ASI)

Analytics

Through packet inspection, TS analysis is built in with the award-winning ETR290 Engine, enabling
deep understanding of TS streams. IP packet traffic is viewed in real-time, and broken down into
individual protocols, giving an unprecedented and simplified understanding of otherwise complex
structures in the transport mechanics.

Total passing of OTT multiscreen playlist and manifest files secures coherence and standards, with
full insight into segment availability, download times, sequence latency, profile alignment and much
more. NOMAD is at the forefront of HLS and DASH understanding and analytics. The same goes
for the diverse RF interfaces. Full RF metrics, with best-in-class specifications, visualisations of
constellation diagrams and advanced analytics like reflections in digital terrestrial networks are all
examples of advanced functions not normally found in affordable equipment of this class.

12 NOMAD Portable Probe User’s Manual version 7.0



Technologies

NOMAD features a plethora of award-winning and patented technologies, the culmination of 12
years of accumulated engineering knowledge and R& D in IP and broadcast monitoring. The
NOMAD user interface is via the the patented Sencore VideoBRIDGE MediaWindow visualisation
technology, which allows complex structures and data to be readily understood by non-expert users,
enabling them to identify appropriate corrective actions quickly and easily.

Web interface Intuitive GUI for remote access via Wi-Fi or cabled Ether-
net
Packet analysis Accurate packet behaviour, IAT histogram, protocol analy-
sis and traffic, autodetection of IP uni/multicast

OTT/Multiscreen HLS, HDS, M-DASH, SmoothStream™, RTMP, SHOUT-
cast™, post-CDN URL token support and manifest valida-
tion. Innovative framework for measuring delay of OTT
service through distribution chain

Multicast/unicast IP  Microsecond-accurate and detailed multicast packet moni-
toring, analysis and alarming with readout and alarming
on key parameters relevant to video

RDP™ forwarding and recording Return Data Path forwarding of any transport stream
monitored with automated alarm triggered recording to
32 Gbyte of on-board Flash memory

Gold TS™ Innovative Gold TS framework: part of the award-winning
ETR290 Engine for recording a perfect transport stream
table set and then can be compared and alarmed against a
template

Powerful IP tools ICMP PING and TraceRoute can be done from inside a
location remotely and PING can be setup to alarm if remote
device stops responding

Media format support MPEG2-TS. H.264/AVC HD, H265/HEVC 4K, AAC,
PCM Audio, SCTE-35 signaling, T2-MI encapsulation
and more

Media window™ Total packet understanding with the patented MediaWin-
dow™ visualisation technology for RTP/UDP uni- and
multicasts

ETR290 analytics The award-winning ETR290 Engine with detailed analyt-
ics of Priority 1, 2 and 3 tests plus extensions to test CA
behaviour, alarm history view, timeline view and much
more

NOMAD Portable Probe User’s Manual version 7.0 13



Design

Built from a single piece of high quality aluminium, NOMAD provides the ruggedness necessary in
harsh outdoor broadcast and telecom environments, and at the same time provides unprecedented
aesthetics and functionality.

CNC-milled with a precision down to 10 micron, laser engraved logotypes and a form factor
resembling a solid tablet, NOMAD stands on recessed rubber feet, allowing the unit to hover 0.2 mm
over any surface. All heat from the advanced processors is dispersed through its aluminium chassis,
and with exceptional electronics design, the unit provides amazing abilities for the digital media
engineer.

1.1.1 NOMAD - Functionality

An IP-based network is fully transparent with respect to signal contents quality, provided that the
IP packets arrive, and provided that they arrive in time. The NOMAD therefore uses the patented
MediaWindow to allow monitoring at-a-glance of packet loss and errors in inter-packet arrival time.
This way the operator can conveniently ensure correct signal quality at IP-level.

The advanced Ethernet protocol analysis tool automatically detects all protocols carried over Ethernet
past the port the NOMAD is connected to, and it displays statistics like percentage utilization of the
interface and percentage of the different transported protocols. This gives the NOMAD a real-time
sniffer capability.

The NOMAD allows the user to define a Return Data Path (RDP), using the regular video/data
network or the management network to return a stream. A faulty signal can then be further analyzed
at the studio premises, when necessary.

The recording functionality allows the user to record a stream, either triggered manually by the user
or triggered by a user-defined alarm.

14 NOMAD Portable Probe User’s Manual version 7.0
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Full Service Monitoring (FSM) checks that vital system components like CA-servers are active.

Ethernet TR 290 monitoring allows the operator to check parameters like transport stream sync and
PSI/SI standards conformity. This option also performs further PSI/SI analysis, making it possible
to view PSI/SI contents. PID and service bitrates are also continuously measured.

OTT monitoring allows the operator to set up active testing of Over-the-top type signals as found in
adaptive bitrate streaming architectures. Formats supported include Apple ™ HLS, Microsoft ™
Smoothstream, RTMP, MPEG DASH, Adobe ™ HDS and Nullsoft SHOUTcast™,

The NOMAD can be expanded through license options to monitor the T2MI protocol layer as found
in DVB-T2 networks.

The NOMAD can also be licensed with an SCTE 35 option that allows monitoring and logging of
splice time codes embedded in the transport streams.

1.2 How to Use This Manual
This User’s Manual is valid for software version 7.0 of the NOMAD portable probe.

Throughout this manual the term stream is often used rather than unicast or multicast. One stream
may consist of one or more services, and refers to one IP stream received as a uni- or multicast or
over an SRT connection (for Ethernet input) or one transport stream (ITU.T J.83 Annex A/B/C QAM,
DVB-T/T2 COFDM, 8VSB, DVB-S/S2, ASI). When the term multicast is used in this manual, it
explicitly refers to a stream arriving over the network as a multicast or unicast, including unicasts
that use the SRT protocol.
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Chapter 2 PRINCIPLE OF OPERATION provides a simplified block-diagram overview of the
probe.

Chapter 3 SAFETY lists safety precautions, and this chapter should be read prior to equipment
installation.

Chapter 4 INSTALLATION AND INITIAL SETUP explains how to install the equipment and
also how to perform the necessary initial configuration of the NOMAD management IP address. A
step-by-step quick installation guide is found in section 4.1.

Chapter 5 QUICK SETUP GUIDE contains a quick setup guide; a step-by-step description of how
to setup the NOMAD once the initial setup has been performed.

Chapter 6 NOMAD PORTABLE PROBE GRAPHICAL USER INTERFACE describes the
graphical user interface (GUI) as seen when pointing a web browser to the NOMAD’s IP address.

Chapter 7 EXPERT PROBE GRAPHICAL USER INTERFACE describes the expert view, which
is used to configure and dive deeper into the features of the NOMAD.

A Appendix: NOMAD Versus VBC Alarms describes the alarm handling in the NOMAD versus
the VideoBRIDGE Controller.

B Appendix: Monitoring Practices explains some useful monitoring practices.

C Appendix: OTT Profile Health explains the OTT profile health bar and timeline.

D Appendix: SRT Streams provides a quick introduction to SRT (Secure Reliable Transport).
E Appendix: On-line License Activation outlines the on-line license activation procedure.

F Appendix: Software Maintenance briefly describes software maintenance licenses and how they
are used.

G Appendix: Software Upload explains how to upgrade the software on the NOMAD.

H Appendix: Restoring NOMAD factory defaults details how to reset the NOMAD to factory
default settings.

I Appendix: SFN drift measurements describes SFN drift measurements and how they are
calculated.

Note that current version of the User’s Manual can be obtained from Sencore ProCare support by
emailing procare @sencore.com.
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2 PRINCIPLE OF OPERATION

The probe module is equipped with two RJ45 Ethernet ports and one SFP optical port. The user
selects which transport stream signal input to be used by the monitoring engine, either the Ethernet
video/data port or the SFP optical input. Management of the probe is conducted via the Ethernet
management port or alternatively in-band via the video/data ports.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

RJ45 Video/Data *

SFP Video/Data *

ASI Input Monitoring Engine

|

ASI Output

|
|
|
|
!
|
1
I
|
|
|
|
|
1

Demodulator Input(s)

*  Optional license enables simultaneous
use of RJ45 and SFP monitoring inputs

Figure 2.1: The NOMAD Module — Principle of Operation

A simplified diagram of the alarm handling mechanisms of the NOMAD is shown in figure 2.2.
The input signals are continuously analyzed, and measured data are checked against user-defined
threshold values. If the data do not comply with the threshold values alarms will be generated.
The overall alarm settings further make it possible to enable and disable alarms, thus defining
which alarms should be reported in the NOMAD alarm list and sent as SNMP traps to an external
management system.
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Figure 2.2: Simplified Diagram of the Alarm Handling in the NOMAD
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SAFETY

Read the installation instructions before connecting the chassis unit to the power source.

The equipment described in this user manual is considered professional equipment to be
installed by skilled personnel. The equipment should be connected to protective earth through
the ground lug at the back of the chassis marked clearly with the ground symbol.

The NOMAD is intended for installation in restricted access areas. A restricted access area
can be accessed only through the use of a special tool, lock and key, or other means of security.

The NOMAD must only be used with the included power supply. Do not use the power supply
if it or its cables are damaged.

Only trained and qualified personnel should be allowed to install, replace or service this
equipment.

This equipment must be installed and maintained by service personnel as defined by AS/NZS
3260. Incorrectly connecting this equipment to a general-purpose outlet could be hazardous.

If SFP modules are used ensure proper precautions are taken to protect eyes against harmful
infrared radiation. Do not look straight into the SFP module or fibers connected to the SFP
module. The SFP modules employed are certified in Laser Class 1.

Ultimate disposal of this product should be handled according to all national laws and regula-
tions.

To prevent the system from overheating, do not operate it in an area that exceeds the maximum
ambient temperature of 45 degrees Celsius. Do not place other objects on top of the NOMAD
as this may cause heat to build up which could damage the unit. Air needs to flow freely
underneath the unit so make sure that the feet of the unit are intact.

Do not work on the system or connect or disconnect cables during periods of lightning activity.

The NOMAD requires short-circuit (overcurrent) protection. Ensure that the protective device
is rated not greater than 120 VAC, 15 A; 240 VAC, 16 A.
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4 INSTALLATION AND INITIAL SETUP

4.1 Quick Installation Guide
1. Read the safety instructions, refer to chapter 3
2. Connect the signal cables, refer to section 4.2.4
3. Power up the unit, refer to section 4.3
4. Perform initial set-up of IP addresses, refer to section 4.4

5. Verify that the GUI launches correctly, refer to section 4.4.4

4.2 The NOMAD portable probe

The NOMAD portable probe is built for real world use. Its ruggedized exterior and fan-less
design gives engineers the perfect fault-finding tool when roaming in the network or for permanent
placement in a harsh environment.

4.2.1 AC Power Supply

The portable chassis is delivered with an external 100-240V AC power supply. The NOMAD must
only be used with the included power supply. Do not use the power supply if it or its cables are
damaged.

4.2.2 Cooling System

The portable unit uses passive cooling and the chassis act as a heat sink. Do not place other objects
on top of the NOMAD as this may cause heat to build up which could damage the unit. Air
needs to flow freely underneath the unit so make sure that the feet of the unit are intact.

4.2.3 Serial number location

The serial number is located at the bottom of the unit. All serial numbers can also be found on the
shipping box.

The serial number of the NOMAD probe is also available via the web GUI under About — License.

20 NOMAD Portable Probe User’s Manual version 7.0



Figure 4.1: The NOMAD portable probe

4.2.4 Interfaces

Figure 4.2: NOMAD front connectors

The NOMAD module is equipped with the following connectors on the front:

USB-WiFi: The USB port port used for the WiFi connection. Only the WiFi
adapter included with the device can be used in this port

NOMAD Portable Probe User’s Manual version 7.0 21



DATA A:
(10/100/1000T)

For monitoring a 10/100/1000 electrical/copper signal — RJ-45.
The probe can only monitor either the SFP input signal OR the
10/100/1000T input signal (selected from software), unless licensed
to use both inputs.

MANAGEMENT:
(10/100/1000T)

Interface for running management of the probe on a separate net-
work. The management can also be done using the data ports (if
enabled). The interface is RJ45 and supports 10/100/1000T.

DATA B:
(SFP)

Alternative SFP input used when connecting to optical networks.
Can also be used with an electrical SFP module to monitor two
RJ45 ports in parallel. The probe can only monitor either the
SFP input signal OR the 10/100/1000T input signal (selected from
software), unless licensed to use both inputs.

ASI OUTPUT:

ASI transport stream output — 75 ohm BNC female

ASI INPUT:

ASI transport stream input — 75 ohm BNC female

RF A:
(DVB-S/DVB-S2)

RF L-band input with DiSEqC 1.2 — 75 ohm F-connector for moni-

toring satellite signals. Supported standards are DVB-S and DVB-
S2.

RF B:
(DVB-T/DVB-T2/DVB-C)

RF input — 75 ohm F-connector for monitoring terrestrial and cable
TV signals. Supported standards are DVB-T, DVB-T2 and DVB-C.

1PPS:

1PPS reference clock input — 50 ohm SMA female

Figure 4.3: NOMAD back connectors

The NOMAD module is equipped with the following connectors on the back:

POWER 12V 5A: The power input to the probe. Only use the included 12V/5A power supply

SERIAL: USB serial port emulator for initial set-up of the probe — Type A

22
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4.3 Powering up the Unit

For the NOMAD, connect the power supply to the mains source and the power supply to the probe.
The diodes should then light up and the unit will boot.

Note that it will take some time from power-up until the modules can be accessed via the management
interface — typically the start-up may take up to two minutes.

4.4 Initial Configuration

There are three alternative ways of performing an initial configuration of the probe module:

1. Via the built-in NOMAD wireless management network
2. By using the preconfigured IP address of the probe management port

3. Via serial console emulated over USB

For most users the one of the first two methods will be the easiest.

4.4.1 |Initial Configuration Using the Built-In Wireless Network

—Access point (wlan0)

~IPu4 settinngs

Enable AP 88 IP address |192.168.1.1

=510 Metmask [255.255.255.0

Channel &

Country Norway = ~ DHCP Server settinngs

Security WPAZ psk T Start address |192.168.1.10

Passphrase || End address [192.168.1.100
[Apply

Figure 4.4: Configuring the NOMAD wireless network

A brand new NOMAD is accessible as a passwordless Access Point and requires initial configuration
in order to secure access to it. For that reason the first time you boot up your device and open WebUI,
it will suggest to change the Access Point settings before you proceed further. After you connect to
your NOMAD'’s Access Point, the popup window with the WiFi initial configuration appears. If
it has not happened open a browser manually and go to http://192.168.1.1/. This will open the
initial configuration page, as shown in figure 4.4.

If you do not want to use wireless access to your NOMAD, just disable the Access Point (see
figure 4.4) and apply settings.
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It is strongly recommended to change the default settings and set at least security method and
password.

Also it is a good idea to store a bookmark in your browser pointing to your NOMAD, since you may
forget its address over the time and will have to connect to it using an alternative method (e.g wired
network interface).

Please refer to chapter 7.15.6 for more details on how to configure the wireless network.

4.4.2 |Initial Configuration Using the Pre-Set IP-Address

The NOMAD modules are shipped with the following factory settings for the wired management
interface:

Management (ethl) IP address: 10.0.20.101
Management (eth1) subnet mask: 255.255.0.0

In order to connect to the ethl management port, the PC used for set-up should have corresponding
network settings. Typically a lap-top PC is used for initial configuration. Connect directly to the
device’s eth]l management port using an Ethernet cable.

For Windows, the network parameters are set in the Control Panel — Network and Internet
— Network and Sharing Center — Network Connection — Properties — Internet Protocol
Version 4 Properties view, as shown in figure 4.5. Select the user-defined address, and set the PC’s
IP address to 10.0.20.100 and the subnet mask to 255.255.0.0.

When the IP address of the PC has been set to match the NOMAD factory setting, the permanent
network settings can be configured through the NOMAD web browser interface. Refer to sections
4.4.4 and 7.15.5 for details on how to launch the NOMAD graphical user interface and how to set
the network parameters.

4.4.3 Initial Configuration Via Serial Console Emulated Over USB

If the NOMAD for some reason cannot be reached through Ethernet or Wireless communication,
the initial set-up may be performed via serial console emulated over USB. For the initial set-up, you
must do the following:

1. Installing a driver for the USB communication, if not already supported by the operating
system

2. Setting the management IP address

Most operating systems will have native support for the FT232 driver needed. When a USB cable
is connected between a PC and the NOMAD, the operating system will detect a new USB device.
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Figure 4.5: Setting the IP address manually in Windows

For Windows, the new device will appear as a COM port in the Device Manager view as shown in
figure 4.6.

If your operating system does not detect the NOMAD, you may have to download and install
a driver for it. The driver may be downloaded directly from the chip manufacturer at https

//www . ftdichip.com/. Select first Drivers, then VCP followed by the operating system (VCP is
short for Virtual COM Port).

If it is not already connected, connect the USB cable between the USB port on the probe and a USB
port on the PC.

Start a terminal program. Windows XP users can use Hyperterm, Linux users can use minicom. For

modern versions of Windows, that do not ship with a terminal program, the free application PuTTY
may be downloaded from https://www.chiark.greenend.org.uk/~sgtatham/putty/.

Select the new COM port that should appear as the USB cable is plugged in (Linux users should

check /var/log/messages to see what device to use) and establish a serial connection to the NOMAD
using these communication parameters:

¢ Baud rate: 9600
e Data bits: 8

NOMAD Portable Probe User’s Manual version 7.0 25


https://www.ftdichip.com/
https://www.ftdichip.com/
https://www.chiark.greenend.org.uk/~sgtatham/putty/

% Device Manager - O X
File Action VYiew Help
s F B HEIB EXE
ER PuTTY Configuration ? *
v & DESKTOP-LVKFAR)
iy Audio inputs and outputs Categony:
£ Computer - Session Options controling local serial lines
Disk dri A i
= sk civeEs : Logging Select a senial line
[&& Display adapters = Teminal
¥ Firmware - Keyboard Sernal line to connect to COM3
) Human Interface Devices . Bell ) o
E= Keyboards . Featurss Conrfigure the seral line
[g Mice and other pointing devices =~ Window Speed (baud) 9600
[ Meniters - Appearance i
[ Network adapters - Behaviour L=
K7 Other devices - Translation Stop bits
i Ports (COM & LP - Selection .
vRe e : R Parity None ~
¥ USB Serial Port (COM3) - Colours
= Print queues (=~ Connection How control Mone -
= Printers - Data
1 Processors - Prawy
B Software devices - Telnet
i Sound, video and game controllers - Rlogin
& Storage controllers B~ SSH
¥@ System devices - Sefial
i Universal Serial Bus controllers
= WSD Print Provider
About Help Cpen Cancel

Figure 4.6: Connecting to the serial console over USB

* Parity: None
* Stop bits: 1

¢ Flow control: None

Press a few times to bring up the login prompt. Log in using the user name admin and the
password elvis (this password can be changed in the Setup — Security — Password view).

A simple text based menu system like the one in figure 4.7 should now be displayed. The actual
menu displayed may appear different depending on the software version and license. To change a
setting, press the appropriate character from the left-most column, enter the new value and confirm
by pressing [[ . If DHCP is enabled, you can find the currently assigned IP address by selecting
the ethStatusDoc option.

The NOMAD is equipped with two network interfaces called management (or eth1) and data/video
(or eth0). It is necessary to configure at least one of these interfaces from the terminal and then do
the rest of the setup from a web browser. Depending on the installed license, an additional data
interface, labeled data2 (eth2), may also be available.

The NOMAD supports both in-band management (i.e. using ethO for both data/video and manage-
ment) and separate management (i.e. using eth1 for management). In any case make sure that the
subnets configured for the network interfaces do not overlap — otherwise the probe will not work
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Menu: /ewe/probe/core/setup/ethernet/

<0> Back <9> Exit

<1> ethStatusDoc

<A> data_medium - Copper Input for the video traffic

<B> data_dhcp - false RJ45 data port (eth®) DHCP

<C> data_1ipa - 10.0.30.101 RJ45 data port (eth@®) IP address
<D> data_mask - 255.255.255.0 RJ45 data port (eth®) netmask

<E> data_gateway - 10.0.30.1 RJ45 data port (etho) IPv4 GW

<F> data_management - true RJ45 data port (eth@) web-server
<G> dhcp - false Management port (ethl) DHCP

<H> -dpaddress - 10.0.20.101 Management port (ethl) IP address
<I> netmask - 255.255.255.0 Management port (ethl) netmask
<J> mm_gateway - 10.0.20.1 Management port (ethl) IPv4 GW
<K> management - true Management port (ethl) web-server
<L> gateway_interface - etho Force default interface

<M> hostname - gbprobe Host name to use for device

<N> dns_server - 208.67.222.222 DNS Server

<0> reboot - false Reboot 1is required for changes

Figure 4.7: Text-based menu displayed when connecting over USB

properly. If the IP addresses for network interfaces are configured so that the subnets overlap, the
settings will be automatically reverted by the NOMAD.

To configure the management interface, edit values for ipaddress, netmask and mm_gateway or
enable dhcp instead.

Make sure Management is enabled (set to true) — otherwise management via web will not be possible.

To configure the data/video interface, enter values for data_ipa, data_mask, data_gateway or al-
ternatively enable data_dhcp. Set data_management to true to enable web access via the data
interface.

When all the listed parameters have been configured, the probe must be rebooted to let the parameters
take effect. This is achieved by selecting the reboot option and confirming by selecting ‘t” for
TRUE.

4.4.4 \Verifying Correct Initial Setup of the NOMAD

Once the probe management network interface have been configured, all further configuration takes
place using a web browser over HTTP.

Launch a web browser application on the management PC. The following web browsers are
supported:
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Figure 4.8: Web-based management view

Type the IP address of the probe in the browser URL field and press || . The IP address of the
probe is that of the WiFi or Ethernet ports as set in the initial set-up procedure.

The default management view should be displayed inside the browser. The NOMAD interface is
shown in figure 4.8. Some functionality may require additional licenses to be installed.

4.4.5 Initial Setup Troubleshooting

If there are problems bringing up the probe web-based management interface, verify the following:

* Verify that the WiFi dongle is inserted and its LED is blinking (in case you can not find the
default Access Point and/or you can not connect to it). Try to pull out the dongle and insert
again. Reboot the probe if it does not help.
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Verify that the laptop and the probe are configured on the same subnet and that they have
different addresses. The network settings of the probe can be verified through RS232/USB as
described earlier

Make sure that the IP address of the gateway and the network interface are not the same
Verify that the appropriate Ethernet link indicators of the PC and probe are lit

Verify that web browser proxy settings are not interfering

Verify that local firewall settings on the laptop are not interfering

Make sure that the management and data/video subnets do not overlap (even if only one is
physically connected)

Make sure the probe was rebooted to activate the new settings

Clear the browser’s cache
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5 QUICK SETUP GUIDE

This quick setup guide is intended to provide a step-by-step explanation of how to setup a probe
once the initial setup has been performed (as described in chapter 4).

All of the probe configuration options are available from the Expert view, which can be reached
by selecting the Expert option in the navigation menu in the top left corner of the screen. More
detailed instructions on how to configure the probe are found in chapter 7 of this manual.

The Return Data Path and Full Service Monitoring features are not covered by this quick setup
guide.

5.1 Basic Setup

1. Set appropriate parameters in the Setup — Params and Setup — Ethernet views.

2. Enabling Time synchronization is strongly recommended, this can be done in Setup —
Params. If no time reference for automatic time locking is available set the time manually in
the Setup — Time view.

3. If access control is required, first log in as the admin user using the Setup — Login view, and
then define users and password and configure firewall settings in the Setup — Security view.

Note: it is important to read the instructions in the associated sections of this manual, see
chapters 6.6 and 7.15.14.

5.2 Input Signal Definitions

5.2.1 Demodulator Inputs

1. Define one frequency in the COFDM/QAM/VSB/RF/SAT — Tuning setup view. As a start
the threshold templates named Default can be used (for ATSC signals use ATSC Default as
the ETR threshold).

2. Verify proper reception of signal under the COFDM/QAM/VSB/RF/SAT — Status view.

3. Use the Import tuning from NIT feature to automatically add frequencies as signaled in NIT
or add the remaining frequencies manually.

5.2.2 ASI Input

1. Set appropriate parameters in the ASI — Setup view. As a start the threshold templates named
Default can be used (for ATSC signals use ATSC Default as the ETR threshold).
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5.2.3 Multicasts

1. Define multicasts using the Multicasts — Streams view. You can also import multicast
lists from another probe using the Data — Configuration view, or add them automatically
either by using the multicast detect feature in the Multicasts — Detect view, or from SAP
announced streams using the Multicasts — SAP view.

Note: Often upstream equipment will not transmit multicasts unless join messages have been
received, and in this case it will usually not be possible to detect multicasts automatically.

Select predefined threshold templates that seem appropriate for the signal.

Note: The sequence of the multicast definitions will be reflected in monitoring, so order the
multicasts correctly if required. Also note that ETR 290 monitoring for Ethernet streams is
disabled by default, so if this is required, it will have to be enabled by the user (on a per-stream
basis).

2. Define stream page name(s) in the Setup — Pages view (not strictly necessary).

3. Join multicasts in the Multicasts — Join view or in the Multicasts — Streams view.

5.2.4 OTT Input (OTT Engine Option Only)

1. Define the OTT channel manifest URLs and channel names in the OTT — Channels view.
Leave the Threshold and VBC threshold settings at default values for now. Remember to tick
the Enable box in the dialog box. If you have multiple OTT engines installed (1 to 5 are
allowed) then select which engine to assign to the channel. Any number of OTT channels can
be assigned to each OTT engine. Each engine works in parallel to each other.

Note: When monitoring both multicast (UDP) and OTT (TCP) traffic, we recommend using
different network interfaces. Mixing the two traffic types on the same network can have
unwanted impact on the monitored signals. The interface used for OTT traffic is controlled
using the Setup — Routing view.

2. Define stream page name(s) in the OTT — Settings view (not strictly necessary).

3. Inspect the OTT monitoring progress using the OTT — Active testing dialog. Useful
information on OTT monitoring can be found in Appendix C.

5.3 Monitoring

When input signal parameters have been set, the signals may be monitored.

For Ethernet multicasts the relevant monitoring views are Streams, Alarms and MW in the main
graphical user interface, as well as the Main, Alarms, Multicasts, MW, Traffic and Ethernet
views in the expert graphical user interface. If the probe is equipped with the ETR 290 and/or the
OTT option then the views ETR 290 and OTT are of relevance as well.
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For ASI input the relevant monitoring views are Streams and Alarms in the main graphical user
interface, and the Alarms, ETR 290 and ASI — Status views in the expert graphical user interface.

For demodulator inputs the relevant monitoring views are Streams and Alarms in the main graphical
user interface, and the Alarms, ETR 290 and COFDM/QAM/VSB/RF/SAT — Status views in the
expert graphical user interface.

Ethernet monitoring hints are found in B Appendix: Monitoring Practices.

5.4 Adjusting Alarm Thresholds

When the probe inputs and streams have been defined using default thresholds, the result will usually
be a number of more or less permanent alarms, some which may not be relevant under the current
circumstances. In order for the user to get rid of unwanted alarms, the probe provides alarm filtering
functionality in the form of alarm thresholds and alarm on/off selection.

Multicasts

By default Ethernet thresholds are set to raise alarms when service affecting errors occur, that are
caused by the network. There may however be reasons for these thresholds to be altered, for instance
to reflect receiver robustness in the case of IAT, or to reflect a TS into IP mapping different from the
default (7TS/UDP). Creating a new threshold template is done either by copying an existing one and
altering the copy, or by creating a new threshold template from scratch. The Ethernet thresholds are
defined in the Multicasts — Ethernet thresh. view. These thresholds are associated with streams
in the Multicasts — Streams view.

In addition to the miscellaneous thresholds, that affect only the streams with which they are
associated, the Alarm — Alarm setup view allows the user to enable and disable alarms on an
overall basis. You can also define the alarm severity levels for different alarms in this view.

OTT

When an OTT channel is defined the default OTT threshold template is assigned to it. To change
threshold values create one or more new templates in the OTT — Thresholds view and assign them
to OTT channels in the OTT — Channels — Edit view.

ETR 290

By default the streams configured in the probe will be set up to use the ETR 290 threshold named
Default. This has the most important alarms enabled but have been adjusted to match real world
systems and only alarm on more severe problems. The threshold named ETSI TR 101 290 is based
on the ETSI TR 101 290 guidelines and are fairly strict generating more alarms. The ETR 290
thresholds should be changed if there are tables that are not relevant for a system, or if the user
requires alarm functionality that exceeds the ETR 290 guidelines. The ETR engines has a lot of
powerful functionality not enabled by default, for instance the ability to raise alarms if the number
of services present in a signal is lower than a preset limit.
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The default PID and service thresholds do not affect alarming at all, they are completely transparent.
The thresholds may be altered for instance in order to mask an alarm generated by an unreferenced
PID or to ensure an alarm is raised if a service or PID bitrate is outside preset limits.

Creating a new threshold template is done either by copying an existing one and altering the copy,
or by creating a new threshold template from scratch. The thresholds are defined in these views:

ETR 290 — ETR thresh., ETR 290 — PID thresh., ETR 290 — Service thresh., and COFDM/
QAM/VSB/RF/SAT — RF threshold.

The thresholds are associated with streams in these views: ASI — Setup, Multicasts — Streams —
Edit and COFDM/QAM/VSB/RF/SAT — Tuning setup.

NOMAD Portable Probe User’s Manual version 7.0 33



6 NOMAD PORTABLE PROBE GRAPHICAL
USER INTERFACE
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The NOMAD web interface is reached by pointing a web browser to the IP address of the NOMAD
as shown in the screenshot above. The following web browsers are recommended:

* Google Chrome
* Mozilla Firefox
* Microsoft Edge

» Apple Safari

Note that different web browsers behave differently with respect to memory leaking, and if the
NOMAD GUI should be available at all times the browser should be selected carefully. A browser
memory leak manifests itself as the browser responding more and more slowly, and this is corrected
by closing down the application and restarting.

The interface is easy and intuitive to use. The interface is divided into analysis and monitoring/con-
figuration. The analysis interface is what greets you first when you connect.
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The navigation menu is located in the top left corner and can be made visible or hidden by clicking
the navigation menu button, which is indicated with three horizontal lines (=) and accessible from
any page. The navigation menu consists of several different icons that will help you navigate to the
preferred view. These views are documented below.

The web interface has been designed to be resizable in both vertical and horizontal directions
with a minimum screen resolution of 1280x800 pixels. For operational use it is however highly
recommended that a higher screen resolution is used.

Tool-tips are available for most buttons and labels. To access tool-tip information simply navigate
your cursor towards a button or a label and leave it hovering for a second or two.

The NOMAD web interface can be displayed in a dark or a light theme, where the dark theme is the
default. Pressing the theme selector at the bottom left of the user interface switches betwen these
two modes. The display mode is remembered across sessions, until the browser’s session data is
cleared. In this User’s Manual, screenshots are taken using the light theme, to be friendlier on the
environment when printing.

In this manual the term stream is generally used instead of the terms multicast and/or unicast. A
stream may thus contain a single service or multiple services.
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6.1 Streams
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The Streams view is the default view and displays a list containing all monitored streams, across
the different input types.

(3 e I I ) I 0 I R 0 0 R

The intention of this page, together with the Alarms view, is to provide enough information for the
operator to immediately see if there is anything seriously wrong with one or more input streams. To
easily locate a specific stream, use the search field at the top of the display.

The following information is displayed for each stream:

Streams

(@: Click the information icon to access stream details.
For multicasts and tunings, this will open the Stream details view, which is
described below.
For OTT channels, this opens the OTT details view described in the following
chapter.
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Status bulb:

A bulb indicates the current status of the stream, i.e. the most severe alarm
status:

* Green: OK

* Yellow: Warning

* Orange: Error

Red: Major
Black/Dark red: Fatal

Thumb:

If thumbnail extraction has been enabled, a thumbnail is displayed for the
stream if supported. Thumbnail decoding is a process asynchronous of the
analysis and therefore should not be expected to be updated at the same time.
The main purpose of the thumbnails is to provide brief information about the
channel contents.

If the stream is a multi-program transport stream (MPTS), the thumbnail
displayed will cycle between all unencrypted services contained in the stream.
For OTT channels, the profile selected in the Thumbnails tab of the OTT
details pop-up is displayed.

Name:

The configured name of the stream, tuning or channel is displayed here.

Input:

Input type of the stream.

Services:

The stream health bar displays the current status for individual services (TS) or
profiles (OTT) inside the stream. A Single Program Transport Streams (SPTS)
or an OTT channel with a single profile will show only a single bulb in this
column.

Hover over the individual status bulbs with your cursor for information on
which bulb represents which service or profile.

Each bulb color represents the alarm severity level as configured under Alarms
— Alarm setup.

Alarm history:

The alarm graph displays the alarm status over time in the form of a status
timeline. The timeline bar shows the most severe alarm for all the services (TS)
and profiles (OTT) inside the streams for a time span of 120 minutes, 24 hours
or four days as selected by clock button at the top of the Alarm history column.
The bar color is either green for OK or colored in accordance with the alarm
severity if an alarm has occurred. Refer to section 7.2.2 for a description of the
alarm color representation.

Micro:

This columns displays the status of the stream in a condensed view.

For multicasts and tunings monitored by an ETR 290 engine, the MicroETR
overview is displayed here. For more information on how to read the MicroETR,
please see chapter 7.9.1). This field is blank if ETR 290 monitoring has not
been enabled for this stream.

For OTT channels, a minimized view of the alarm overview from the the OTT
Alarms view is displayed.
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MW: This column displays a minimized version of the Media Window for the stream.

Please see chapter 6.3 for full details on the Media Window display.

The Media Window displays information for a time span of 90 seconds, 90
minutes, 8 hours, 24 hours or four days as selected by clock button at the top
of the MW column.

Media Window display is only available for multicast sources.

Note: ST 2022-7 combined streams are not shown in this view, information about these streams can
be found in the Expert view under Main — Stream overview and Multicasts — Paramaters.

6.1.1

38

Stream details view
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This view presents a large thumbnail and detailed information about the selected multicast or tuning
setup. If the stream is a multi-program transport stream (MPTS), the thumbnail displayed will cycle
between all unencrypted services contained in the stream.

By clicking the Open in tab button, a new browser tab will appear. This separate tab can be used
to display the selected channel even when navigating away from the probe. This also provides the
ability to monitor media windows for several streams without starting several browser sessions.
Clicking the Close button will close the pop-up view.

Below the thumbnail, several tabs are available, displaying different properties of the stream.

6.1.1.1  PSI/SI

This view displays information about the PIDs and services that make up the stream. The information
is divided into two data tables.

PID info
PID: The PID for which the following parameters apply.

Type: The type description of the associated PID.

Language: The language for the content of the PID, if specified.

Content: Detailed content of the data carried in the PID, if the probe has been configured to
decode it.
For video PIDs, the information displayed is the same as described in the Video tab
of the service view pop-up.
For audio PIDs, the information displayed is the same as described in the Audio tab
of the service view pop-up.

Service info

SID: The service ID for which the following parameters apply.

Name: The name of the tuning or multicast that is being displayed, as defined by the user.

Provider: The service provider name as found in SDT. If service information is not available in
SDT, or when in ATSC mode, this information is not available.

PIDs: A list of the PIDs associated with this service.
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6.1.1.2

ETR
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This tab is displayed if the stream is being monitored by an ETR 290 engine, and shows an expanded
view of the MicroETR avaiable in the streams list, as well as detailed monitoring parameters.

The ETR 290 parameters are grouped into five different categories. The first three groups are
defined in the ETSI TR 101 290 guidelines. The fourth category contains checks defined by Sencore
allowing CA system checks, custom PID and service checks and the Gold TS reference checks. The
last category contains checks of the input interfaces such as RF measurements for demodulators.

For each check a bulb indicates the current status of that parameter check: green indicates status
OK, whereas red indicates an active alarm. When the probe has not yet received data relevant for
a particular check, the corresponding bulb is white. Grey color indicates that the check has been
deactivated (as set in ETR 290 — ETR thr. — Edit).

Monitoring details
Mon state: Indicates whether the stream is being currently monitored or not.
When the ETR engine is operating in round-robin mode, streams are not
constantly monitored, please see chapter 7.9 for details.
Mon start: Shows when the ETR 290 engine started monitoring the stream.
Mon end: When in round-robin mode, shows when the ETR 290 stopped monitoring
the stream.
Mon time: Shows for how long the stream has been monitored.
Total bitrate: The total bitrate of the transport stream (including null packets, bits/s).
Effective bitrate: The effective bitrate of the transport stream (excluding null packets, bits/s).
TS ID: The transport stream ID as specified in the PAT table.

Num services:

The number of services found in the transport stream.

40
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Num PIDs:

Number of PIDs in the transport stream.

Last cleared:

Shows when status was last cleared for the stream.

Last error:

Shows when the ETR engine last reported an error for the stream.

ETR threshold:

The name of the service ETR threshold template assigned to the stream.

PID threshold:

The name of the service ETR PID threshold template assigned to the
stream.

Service threshold:

The name of the service threshold template assigned to the stream.

VBC threshold: The name of the VBC threshold template assigned to the stream.
Gold TS threshold: The name of the Gold TS reference threshold assigned to the stream.
6.1.1.3 MW
PSI’'SI ETR MW

a

(amir ) (Bwmir) (ATRTP ) ' ' (2in) (50w ) [Running )

This tab is only available for multicast sources and displays an expanded version of the Media
Window for the stream. Please see chapter 6.3 for full details on the Media Window display.

Use the buttons in the lower left corder of the dialog to select between the different type of Media

Window displays.

The Media Window displays information for a time span of 90 seconds, 90 minutes, 8 hours, 24
hours or four days as selected by clicking the time selection buttons in the lower right corner of the

dialog.
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6.2 Alarms
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Figure 6.1: Alarm handling in the NOMAD.

Figure 6.1 shows an overview of the alarm handling in the NOMAD. It is useful to obtain an
understanding of the alarm processing of the NOMAD - in particular how threshold settings and
alarm setup will affect alarm handling.

The NOMAD continuously compares measurement data with user-defined thresholds in order to
generate alarms. These alarms are further checked against the settings defined in the Alarms —
Alarm setup view, and the resulting alarms are presented in the alarm lists. If configured to do so,
these alarms will also be sent as SNMP traps to support third party management systems. Refer to
Appendix: NOMAD Versus VBC Alarms for a description of alarm handling in the VideoBRIDGE
Controller.

The NOMAD distinguishes between events and alarms. The ETR software module will always
generate alarms and the Systems software module will always generate events. The Ethernet software
module will by default generate events for errors that are resolved within 1 second, otherwise it will
generate alarms. This can be overridden by checking the ‘Treat Ethernet events as alarms’ box in
the Setup — Params view. The OTT module generates alarms only.
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6.2.1

Alarm list

Active [ ] 2026-03-05 12:5&:33 CHNT MRK1 HD@DASH M OS below threshold (profile Wideo: avcl 4d4020 1280x720)

Cleared [ ] 2026-03-05 12:56:18 CHNT MRK1T HD@RTMP Audio silence detected (profile RTMP Live) (Mar 5 12:56:08 - Mar 5 12:5.,
Cleared [ ] 2026-03-05 10:31:01  CNT MNRK1T HD@MCNRKT HD MOS below threshold (Mar 5 10:30:01 - Mar 5 10:31:01)

Cleared [ ] 2026-03-05 10:29:30 oTT MRKT HD@DASH Fewer than minimum number of profiles (Mar 5 10:27:15 - Mar 5 10:29..,
Cleared [ ] 2026-03-02 10:29:00  CNT MNRK1T HDINRKT HD KOS below threshold ibar 5 10:27:01 - Mar 5 10:29:00)

Cleared [ ] 2026-03-03 10:28:31 [oln) Audio wdr spartschau hils lig.. HLS playlist URLs unstable. switch to HLE made "Maonitor profile manife..
Cleared [ ] 2026-03-03 10:28:31 [oln) Audio wdr spartschau hils lig.. HLS playlist URLs unstable. switch to HLE made "Maonitor profile manife..
Cleared [ ] 2026-03-05 10:28:21  CNT DELUXE MUSICGDELUXE MU, MO below threshold (Mar 5 10:25:00 - Mar 5 10:2&:21)

Cleared [ ] 2026-03-05 10:28:21  CNT DELUXE MUSICDELUXE MU, Wrong PAR, 32:17 iMar 5 09:35:17 - Mar 5 10:26:21)

Cleared [ ] 2026-03-05 102621 CNT TW3 HD (N:TVS HD (N MOS below threshold ibar 5 09:27:01 - Mar 5 10:26:21)

Cleared [ ] 2026-03-05 10:26:21  CNT UHD1 by ASTRA /HD+UHD.. MOS below threshold iMar 5 10:26:00 - Mar 5 10:26:21)

Cleared [ ] 2026-03-05 10:25:01  CNT UHD1 by ASTRA /HD+UHD.. KOS below threshold ibar 5 10:17:01 - Mar 5 10:25:01)

Cleared a 2026-03-05 10:23:58 CNT SES UHD Demao Channel IDR PTS gap outside of threshold (124 ms) (Mar 5 10:2357 - Mar 5 10:.
Cleared a 2026-03-05 10:20:55 CNT SES UHD Demao Channel IDR PTS gap outside of threshald (124 ms) (Mar 5 10:20:54 - Mar 5 10,
Cleared [ ] 2026-03-05 10:20:01  CNT DELUXE MUSIC:DELUXE MU, MOS below threshold (Mar 5 10:17:01 - Mar 5 10:20:01)

Displayving 46 alarms

The Alarms view allows the user to see an updated list of current and past alarms. All alarm types

and events are listed here. The search field at the top can be used to filter alarms by stream name or
description. By default, the view shows the most recent active alarms first, but you can sort the list

by any parameter in the columns.

For additional options, such as displaying an offline list or showing only a single alarm type, the
Alarm list in the Expert view can be used. To configure alarm settings (for example, adjusting

alarm severity), the Alarm setup is used.

Alarm list

Status: The status of the alarm, either "Active", "Cleared" or "Event".
Severity: The severity of the alarm, classified as either OK, Warning, Error, Fatal or
Event. Each level is shown by a colored bulb, with the following mapping:
e Green: OK
* Yellow: Warning
* Orange: Error
* Red: Major
* Black/Dark red: Fatal
The severity level of an alarm can be changed in Alarm Setup.
Time: The timestamp indicating when the alarm was triggered. For cleared alarms the

parameter shows the time range during which the alarm was active.
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Type: The alarm type category. They can either be:
CNT Content alarms
ETH Ethernet alarms
ETR ETR 290 alarms
FSM Full service monitoring & Microbitrate alarms
LOG Event log
OTT OTT alarms
SYS System events

Stream: The name of the stream that triggered the alarm.

Description: A description detailing the alarm.

For more information about each alarm and their default configuration see Alarm setup.
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6.3

MW (Media Window)
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The MW Media Window view provides an at-a-glance status for each of the multicasts/unicasts
being monitored. From the graphs it is easy to see the jitter characteristics of the signal and if there
is packet loss or CC errors present in the signal. Periods of no signal are also displayed.

The measurements are always aggregated over a time interval — typically one second. The IAT(max)
is the maximum time measured between two neighboring IP frames within the measurement time
interval (the peak packet Inter-arrival time). IAT is expressed in milliseconds.

The MLR is the peak estimated number of lost MPEG-2 Transport Stream packets inside any second
within the actual time period. The number of lost TS packets is derived from the continuity counters
inside the TS packet headers.

A common scenario is to have 7 TS packets per UDP frame. Losing an IP packet will therefore
usually (but not always) result in an MLR of 7 (not always the case because some TS packets such
as null packets or PCR packets do not carry a valid CC field).

The patented Sencore VideoBRIDGE Media Window presents both jitter and packet loss mea-
surements in one graph, with jitter (IAT) values growing upwards (+ve Y) and packet loss (MLR)
growing downwards (-ve Y). Each sample along the x-axis corresponds to a measurement time-
interval that depends on the range of the graph selected. Periods of no sync are also displayed in the
graph.
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Error-second statistics for the graph-interval is displayed to the right.

The current graph value displayed as the column next to the MW provides the maximum MLR and
IAT values measured during the last second.

Red color is used to indicate that within the period represented by the bar there has been one or
more occurrences of no-signal. Orange is used to indicate error while yellow indicates warning. The
error and warning thresholds are allocated to each multicast in the Multicasts — Streams view.

The MW displays all joined multicasts in the list by default. The drop-down menu at the bottom left
can be used to choose only joined multicasts of one page (or switch back to All pages). The time
window buttons allow selection of x-axis resolution in the graphs. Displaying either MW for the
last 4 days, the last 24 hours, the last 8 hours, the last 90 minutes or a live stream by clicking ‘Now’.
The ‘Now’ graph goes back 90 seconds. The 24 hours view is selected as a default.

By choosing different resolutions the user can pinpoint more accurately when errors occurred.

NRKT HD@A v

Clicking one of the graphs will expand it. The expanded version of the Media Window reveals
more details than the compressed version.

5

The search field at the top of the page can be used to filter the list by stream name.
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6.3.1 Media Window — Selected channel

7 (D MotSecure 10,030,122/ probe/uijmn 28 H

Stream ESOAT) ES(MLR) ES(RTR) ES(EW) ES(5IG)

MR HDi@A hd

9] o] o] 0] 0]
[1armr ) [Bwmair ) [1aTRTP ) (24 1] (50 m ) [Running ]

The Media Window — Selected channel view is activated by clicking the upward pointing arrow
next to the graph. It will open a pop up that shows the MW for one stream only.

This separate window can be used to display the selected channel even when navigating away from
the probe. This also provides the ability to monitor media windows for several streams without
starting several browser sessions.

Clicking anywhere in the graph will shrink it. Clicking it again will expand it.

6.3.2 Media Window — Bandwidth graph

7 (D MotSecure 10,030,122/ probe/uijmn 28 H

Stream ESOAT) ES(MLR) ES(RTR) ES(EW) ES(5IG)

MR HDi@A hd

9] o] o] 0] 0]
[1armr ) [Bwmair ) [1aTRTP ) (24 1] (50 m ) [Running ]

By clicking the BW/MLR button the graph displays the peak bandwidth as a function of time. The
negative part of the composite graphs is still the packet loss (i.e. the MLR).
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If the stream contains a transport stream (mapping TS/x) the bitrate corresponds to the Multicasts
parameter Net bitrate (i.e. bitrate excluding null packets). Otherwise the bitrate is the UDP payload
bitrate corresponding to the Multicasts parameter Curr bitrate.

The bandwidth error threshold is configured in the Multicasts — Ethernet thresh. view.

6.3.3 Media Window — RTP drops

[7 (@ NotSecure 10.0.30.122/probe /Uiy 28 M
Stream ES(AT) ES(MLR) ES(RTP) ES(BWY) ES(SIG)

NRK1T HD@A hdf

o] o] o] 0 0
[(1aTmR ) [Bwmdlr ) (1ATRTP ) (24 1] (50 m ) [Running ]

By clicking the IAT/RTP button the graph displays the packet jitter as a function of time. The
composite graphs displays the RTP packet loss below the X-axis. If the monitored stream is not RTP
encapsulated, IAT will be represented by grey color and there will never be any indication of packet
loss in the graph.
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6.4 Thumbnails
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The Thumbnails view displays a mosaic of all decoded thumbnails. By default the Normal mode
is used. Placeholder images will be displayed if thumbnail generation has not been enabled in the
Setup — Params view or in the stream or channel configurations, indicating the type of service
being received.

Use the Display button to switch between different display modes. If Small is selected, the
Thumbnails view will display thumbnails and service names only, allowing more thumbnails to
be displayed on the same page. In the Compact view, the service ID or OTT channel type is also
displayed, as well as a row of bulbs indicating the content check status. Hover over the bulbs with
your cursor for information on which bulb is which.

Selecting the Normal view, the bulbs are shown with an explanatory label. To display the name
(as defined in the Multicasts — Streams and OTT — Channels views), select the Stream info
view. Finally, the Large view displays the same information as the Stream info view, but with larger
thumbnails.

Use the Sort By button to select the order in which to display the services. The Default sorting
displays the thumbnail in the order they appear in the configuration, with multicasts being displayed
first, followed by tunings and OTT channels last. Selecting Name sorts all services by name, mixing
the stream types.

Sorting by Alarm severity shows the services with the highest number of active alarms (as indicated
by red bulbs) first. Only the alarms shown in this view are considered for sorting purposes. Finally,
if Source is selected, the services are sorted by the name of the streams they are part of.

Use the Filter button to limit the number of streams to display. The NOMAD makes it possible
to filter by alarms (or lack thereof), to display only services that are producing thumbnails, or to
display only services that are part of specific stream types. Additionally, you can also use the Search
field at the top of the display to further limit the services being displayed.

If thumbnail extraction has not been enabled, or if the thumbnail extraction fails, an informational
icon will be displayed instead, see Thumbnail generation below for details on the different icons.
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The following information is displayed for each stream:

Thumbnails

Stream name:

The configured name of the stream, tuning or channel is displayed here.
Shown in the Stream info and Large views.

Service name:

For TS services, this displays the name defined for the service in the SI service
descriptor. If no SI is present in the stream the service ID will be shown.
For OTT channels, the name of the channel is shown here.

Service ID:

For TS services, the ID of the selected service within a transport stream.
Not shown in the Compact view.

Type:

For non-TS services, the service type is displayed.
Not shown in the Compact view.

TS sync status:

For TS services, status bulbs are displayed indicating the current Transport
stream sync status. The different bulb colors are:

Green: the stream has TS sync.

Red: the stream does not have TS sync.

Freeze status:

Status bulbs are displayed indicating the current freeze-frame and color-freeze
status for the streams.

The freeze-frame error timeout values are set as part of the content threshold
template associated with each multicast or OTT channel (refer to the Content
— Content thresh. view). The different bulb colors are:

White: Unknown (typically due to the NOMAD being unable to decode
video)

Grey: freeze-frame detection is disabled.

Green: freeze-frame detection is enabled, no freeze-frame is detected.
Yellow: freeze-frame detection is enabled. Two consecutive equal frames
have been detected, but the freeze-frame error timeout value has not been
exceeded.

Red: freeze-frame is enabled. Freeze-frame has been detected and the freeze-
frame error timeout value has been exceeded, thus resulting in an alarm.
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6.4.1

SCTE 35 status:

If the probe has been licensed with the SCTE 35 Signaling Analysis and
Logging option, status bulbs are displayed indicating the current SCTE 35
alarm status for the streams.

The SCTE 35 alarming threshold values are set as part of the content threshold
template associated with each multicast or OTT channel (refer to the Content
— Content thresh. view). The different bulb colors are:

Grey: SCTE 35 alarming thresholds are disabled.

Green: SCTE 35 alarming thresholds are enabled, and no SCTE 35 alarms
are active.

Red: SCTE 35 alarming thresholds are enabled, and one or more SCTE 35
alarms are active.

Additionally, if the service is currently in SCTE 35 cue out mode, the words
“CUE OUT” are displayed under the thumbnail.

The Thumbs Details pop-up view is accessed by clicking a thumb in the Thumbnails view. These
pop-up views are described in detail below. Note that thumbnails are only decoded automatically if
the Extract thumbnails option has been enabled in the associated tuning, OTT or multicast setup, or
if freeze-frame or color-freeze alarming (Content Extraction and Alarming option) has been enabled
in the Content threshold template.

Clicking the Close button will close the view.

Service details view

Transport stream ID 12
Name Al Jazeera English HD
Type multicast
Multicast address 239.255.2.39
Multicast port 5500
Bitrate 785 Mbps
Service: 5031
BRITISH PRIME MINISTER: WE WILL DO ALL WE CAN TO Service ID 4031
SAFEBRD BRITISH LIVES AND UPHOLD BRITISH VALUES PSISI name Al lazara English HD
[~uyazecea BEEN KILLED IN U.5 -ISRAEL] STRIKES SINCE SATURDAY - RED CRESCENT SAYS MORE THAN 1,330 U5, Mumber of PIDs 4
Bitrate T.72Mbps

Status Video Audie AIIPIDs SCTE3S

Stream: Al Jazeera English HD

| KHORRAMABAD, (RAN

Status description

B Audiosilence Threshold: -50 LUFS

@ Audiotooloud Threshold: -5 LUFS

@ Audio phase Threshold: -02

@ Freeze-frame Consecutive frozen frames: 0

@  cColor-freeze Consecutive frozen frames: 0

@ MOSaverage Running average: 3.3, Threshold: 3.2, Window: 10 min
B CTESGap Test disabled

@  SCTE 3 placement Test disabled

B SCTE 35 placement gap Test disabled
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This view presents a large thumbnail for the selected service of a a tuning, or multicast setup, as
well as video and audio metadata. The same pop-up can also be opened from the Multicasts —
Parameters and ETR 290 — Services views. Clicking the Close button will close the pop-up view.

The pop-up consists of two parts, one shared part at the top displaying a the thumbnail and some
details for the selected service, and a specific part at the bottom which differs depending on the
selected tab. Which tabs are displayed depends on the contents of the stream and what monitoring
thresholds are applied to it.

6.4.1.1 Service information

The top part of the dialog always show the thumbnail, if enabled, and stream and service metadata.

Stream

Transport stream ID: The ID of the selected stream as shown in the list of tunings and multi-
casts; non-TS services display / here.

Name: The name of the tuning or multicast containing the selected service, as
defined by the user.

Type: The type of the stream containing the selected service; fpga (for ASI
and RF streams), multicast, unicast or SRT Stream (a type of unicast).

Multicast address: The multicast address of the stream containing the selected service.
Multicasts only; not displayed for tuning setups and SRT streams.

Multicast port: The port number of the multicast containing the selected service. Multi-
casts only; not displayed for tuning setups and SRT streams.

Input: The physical input that the stream is being received on.

SRT Mode: The SRT mode of operation selected to receive an SRT stream.
SRT streams only; not displayed for multicasts.

SRT Latency: The configured latency for the SRT connection.
SRT streams only; not displayed for multicasts.
SRT Host: The host address of the SRT stream source.
SRT streams only; not displayed for multicasts. Not displayed in case
of SRT mode ‘Listener’.
SRT Port: The port used to receive from the SRT stream source.
SRT streams only; not displayed for multicasts.

Bitrate: The total stream bitrate of the multicast containing the selected service
(bits/s).

Service

Service ID: The service ID of the selected service; non-TS services display / here
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PSI/SI Name: The name of the selected service, as derived from PSI/SI; non-TS services
display the multicast name here instead

Number of PIDs: The number of PIDs or components associated with the selected service

Bitrate: The total bitrate of the PIDs making up the selected service (bits/s)

6.4.1.2 Status

The Status tab displays the following service status information (bulbs will be green for status OK,
red to indicate an active alarm and grey if the associated check has been disabled):

Status description

Freeze-frame:

A bulb indicating the freeze-frame detection status. The freeze-
frame error timeout value is set as part of the content threshold
group associated with each multicast (refer to the Content — Con-
tent thresh. and Multicasts — Streams — Edit views).
Consecutive frozen frames: The number of consecutive equal
frames that have been detected.

Color-freeze:

A bulb indicating the color-freeze detection status. The freeze-
frame error timeout value is set as part of the content threshold
group associated with each multicast (refer to the Content — Con-
tent thresh. and Multicasts — Streams — Edit views).
Consecutive frozen frames: The number of consecutive single
color frames that have been detected.

SCTE 35 Gap:

If the probe has been licensed with the SCTE 35 Signaling Analysis
and Logging option, this displays a status bulb indicating whether
the SCTE 35 Command Gap alarm is active.

The SCTE 35 alarming threshold values are set as part of the
content threshold template associated with each multicast (refer to
the Content — Content thresh. and Multicasts — Streams —
Edit views).

Time since last event: The number of seconds since the last re-
ceived SCTE 35 event is displayed here.

Threshold: The SCTE 35 Command gap threshold as defined in
the content threshold template associated with the service.
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SCTE 35 Placements: If the probe has been licensed with the SCTE 35 Signaling Analysis
and Logging option, this displays a status bulb indicating whether
the Too few SCTE 35 placement opportunities alarm is active.
The SCTE 35 alarming threshold values are set as part of the
content threshold template associated with each multicast (refer to
the Content — Content thresh. and Multicasts — Streams —
Edit views).

Placement opportunities last clock hour: The number of place-
ment opportunities found during the previous clock hour, or N/A if
the service was not monitored for the whole previous clock hour.
Threshold: The SCTE 35 Minimum number of placement oppor-
tunities per clock hour threshold as defined in the content threshold
template associated with the service.

SCTE 35 Placement Gap: If the probe has been licensed with the SCTE 35 Signaling Analysis
and Logging option, this displays a status bulb indicating whether
the SCTE 35 placement gap alarm is active.

The SCTE 35 alarming threshold values are set as part of the
content threshold template associated with each multicast (refer to
the Content — Content thresh. and Multicasts — Streams —
Edit views).

Time since last opportunity: The number of seconds since the
start of the last placement opportunity is displayed here.
Threshold: The SCTE 35 Maximum opportunity gap threshold
as defined in the content threshold template associated with the
service.

6.4.1.3 Video

Status VYideo Audio AlPIDs SCTE35

302160 16:9 11 heve

40
1 LS YChCr 4:2:0 (10 bit) S0Hz No Narrow range
Mar 5 153:54:01

BT.2020 HLG (ARIB STD-BE&T) BT.2020 non-constant lumin

The Video tab displays the following detailed metadata:

Video

PID: The video PID of the selected service for MPEG-TS services, or the
video component number for non-TS services

Has PCR: Yes if the PID contains PCR, No if not
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Size:

The video picture size of the selected service

Aspect ratio:

The video aspect ratio of the selected service, or “N/A” if no infor-
mation is available

Pixel aspect ratio:

The video pixel aspect ratio of the selected service, or “N/A” if no
information is available

Codec:

The video encoding format of the selected service

Sampling format:

The video sampling format of the selected service

Frame rate: The video frame rate of the selected service (Hz)
Interlace: Whether the video source is interlaced or not
Range: Whether the range of visual content values in the video source are

limited or not.
Possible ranges: Full range, Narrow range

Color primaries:

The specific primary colors used to encode all colors in the video
source.

Possible color primaries: BT.709, BT.470 System M, BT.470 Sys-
tem B, G, ST 170, ST 240, Film, BT.2020, ST 428-1, ST 431-2, ST
432-1, EBU 3213

Transfer characteristics:

What transfer characteristics system the video source specifies to
use to convert between RGB and Y’ CbCr.

Possible transfer characteristics systems: BT.709, Gamma 2.2,
Gamma 2.8, ST 170, ST 240, Linear, Logarithmic, Logarithmic
square root, xvYCC (IEC 61966-2-4), BT.2020 (10-bit), BT.2020
(12-bit), PQ, ST 428-1, HLG (ARIB-STD-B67)

Matrix coefficients:

What matrix coefficients the video source specifies to use to convert
between RGB and Y’CbCer.

Possible matrix coefficients: RGB, BT.709, FCC NTSC, BT.470
System B, G, ST 170, ST 240, YCgCo, BT.2020 non-constant lumi-
nance, BT.2020 constant luminance, ST 2085, Chromaticity-derived
non-constant luminance, Chromaticity-derived constant luminance,
ST ICtCp

6.4.1.4 Audio

Status VYideo Audio AJlPIDs

SCTE3S

5112 DEU 2 (sterea)

Audio level

mp3 48,00 kHz

5113 FRA, 2 (sterea)

5116 kUL 2 (sterea)

mp3 48,00 kHz

5117 kIS 2 (sterea)

e a0k e | 2

mp3 48,00 kHz
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The Audio tab displays the following detailed metadata:

Audio

PID: The audio PID of the selected service for MPEG-TS services, or the audio compo-
nent number for non-TS services
Note that there may be several audio PIDs or components associated with a service

Language: The audio language, as derived from PSI/SI

Channels: The number of audio channels represented by the audio PID or component

Codec: The audio encoding format

Rate: The audio sample rate (Hz)

Audio level: If audio metadata extraction has been enabled for the channel, an audio level bar
displaying the average audio level as a green bar referenced to the peak audio
level, the peak level being indicated by a white line.

Phase: If audio metadata extraction has been enabled for the channel, a momentary audio
phase measurement will be displayed here for stereo sources. A value of —1
indicates audio that is completely out of phase, whereas a value of +1 indicates
audio that is completely in phase.

Audio information is only displayed if audio metadata extraction has been enabled in the assigned
content thresholds. Audio information is updated periodically, and the initial display can take several
minutes. For more details on the content thresholds, please refer to the Content — Content thresh.
view.

6.4.1.5 AllPIDs

Status VYideo Audio AllIPIDs SCTE3S

Language  Bitrate

5111 H264 Wideo YES 6.95 Mbps

5112 MPEGT Audio MO DEU 196.94 kbps
5113 MPEG1 Audia MO FRA, 196.94 kbps
5116 MPEGT Audio MO ML 198.45 kbps
5117 MPEGT Audia MO MIE 198.45 kbps
5114 Teletext MO DEU 195.44 kbps
1270 AT MO 10.52 kbps

1276 DSh-CC MO 10.52 kbps

5113 Subtitling MO DEU 3.00kbps

5118 Subtitling MO FRA 450 kbps

5119 Subtitling MO DEU 4.50 kbps

5108 Subtitling MO DAN 450 kbps

The All PIDs tab contains an overview of all the PIDs that are associated with the selected service,
including the PIDs displayed in other tabs. It displays the following metadata:
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All PIDs

PID: The PID number service for MPEG-TS services, or the component number for
non-TS services associated with a service
Type: The type description of the associated PID
Has PCR: Yes if the PID contains PCR, No if not
Language: The language for the content of the PID, as derived from PSI/SI, if specified
Bitrate: The bitrate of this specific PID inside the service (bit/s)

6.4.1.6 SCTE 35

Status

Yideo

Audie

All PIDs

SCTEJIS

Time

Event ID Command Seq. type Duration

2026-03-05 14:31:35 65 DELUXE MUSIC 60 1073745728 Splice insert 79.00
2026-03-05 14:32:00 65 DELUXE MUSIC 60 1073745728 Splice insert MA
2026-03-05 14:331:11 65 DELUXE MUSIC 60 1073745728 Splice insert [fa
2026-03-05 14:33:13 65 DELUXE MUSIC 60 1073745729 Splice insert MA
2026-03-05 14:50:37 65 DELUXE MUSIC 60 1073745741 Splice insert 173.00
2026-03-05 14:53:28 65 DELUXE MUSIC 60 1073745741 Splice insert M,
2026-03-03 14:53:30 65 DELUXE MUSIC 60 1073742741 Splice insert M&
2026-03-05 14:53:32 65 DELUXE MUSIC 60 1073745741 Splice insert M,
2026-03-05 15:08:32 65 DELUXE MUSIC 60 1073745753 Splice insert 8840
2026-03-0515:10:06 65 DELUXE MUSIC 60 1073745753 Splice insert [fa
2026-03-05 15:10:08 65 DELUXE MUSIC 60 1073745753 Splice insert M
2026-03-05 151010 65 DELUXE MUSIC 60 1073745753 Splice insert [fa
2026-03-05 15:27:30 65 DELUXE MUSIC 60 1073745765 Splice insert 202.00
2026-03-0315:30:48 65 DELUXE MUSIC 60 1073743763 Splice insert M&
2026-03-05 15:30:50 65 DELUXE MUSIC 60 1073745763 Splice insert [fa
2026-03-05 15:30052 65 DELUXE MUSIC 60 1073745765 Splice insert MA
2026-03-0515:47:18 65 DELUXE MUSIC 60 1073745777 Splice insert 10640
2026-03-05 154901 65 DELUXE MUSIC 60 1073745777 Splice insert MA
2026-03-05 15:42:03 65 DELUXE MUSIC 60 1073745777 Splice insert MA
2026-03-05 15:49:05 65 DELUXE MUSIC 60 1073745777 Splice insert M,

If SCTE 35 monitoring has been enabled for the channel, and SCTE 35 events have been received,
the SCTE 35 tab displays the last 20 SCTE 35 events received on the selected service. The following
information is displayed for the events.

SCTE 35

Time: When the event occurred
Service: The name of the service for which the event applies
This is always the currently selected service
PID: The PID carrying the SCTE 35 or SCTE 104 information. A service can have
multiple SCTE 35 or SCTE 104 PIDs signaled in the PMT table(s)
Event ID: 1D of the specific event
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Command: Specifies whether it is a splice in (switch to local content/ads) or splice out event
(switch back to the audio/video in the service)
For messages with the splice command type ‘Time signal’ the Switch mode param-
eter will be empty and the Segment type parameter will contain the details

Seg. type: The segmentation type found in the segmentation descriptor (if found)

Duration: Thet

ime when a splice occurred to its end

Further SCTE 35 det

ails can be found in the Content — SCTE 35 view.

6.4.2 OTT details view

Profiles  Manife:

st Alarms Thumbnhails Alighment

Channel

Profile

(] NRKT HD@DASH

Profiles Format

DASH

DL time Fi 3 Encryption

@ videowrtasao.  tve [ [ T romeps  E7mbps  18Gbps 965 J/ams  52ms 8.0MB Ho Eile
@ videoraveldddd. Lve [ ] 50Mbps  ABMbps  10Gbps 085 48ms  50ms 5.8MB Ho File
@ videoawlddd0. Lwe | | 40Mbps  3OMbps  17Gbps  06s 22ms  48ms 26MB Mo Eile
@ video avel4dd0..  Live 30Mbps  20Mbps  15Gbps 965 190ms  4dms 35 M8 No File
@ vieowcaso. e [N  :0Meps  20Meps  14Gbps 965 13Ems  ASms z4MB Ho File
B vieoocamo. e [N 1 0Meps  956kbps  TLiGbps 865 87ms  ATms 1.2M8 Ho File
B vieowoasn. te [ ccowees  s0skbps  GeE0nMbps 965 70ms  47ms 604.6kB Mo File
@ Audiormpdsdo.. Lve [ ] t80dkbps  1927kbps  IM0Mbps 085 7Oms  63ms IR Mo File
@ fudiormpasdn...  Live 1882 kbps  192.7kbps  2735Mbps 965 6Bms  S2ms 2312k8 Mo File
@ cudiormpdadl..  Live |:| 0.3kbps  O65kbps  1MGMbps  06s 64ms  4dms 15,8 KB Mo File

This view presents profile and manifest metadata, as well as video and audio metadata and thumbnails
for the selected channel. The same pop-up can also be opened from the OTT — Active testing view.
Clicking the Close button will close the pop-up view.

6.4.2.1 Profiles

The Profiles view in

this pop-up consists of two tables detailed below:

The following information relevant for the overall OTT channel is shown in the first part of the
Details — Profiles pop-up window:

Channel

Channel:

The channel name defined by the user and linked to a URL in the OTT —
Channels view. A bulb indicates the current status of the channel, i.e. the
most severe profile status.
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Channel health: A timeline graph display of a combined bitrate and alarm representation for
the channel. This shows the most severe alarm or download speed for all
monitored profiles. The individual profiles graphs are shown below.

The timeline can display the last 120 minutes, 24 hours or four days, and the
graph resolution is one minute for the two hour graph, twelve minutes for the
24 hour graph or 48 minutes for the four day graph.

Profiles: The number of profiles associated with a channel.

Profile status: The channel health bar displays the current status for individual channel
profiles. Profiles are separated by vertical black lines.
Colors indicate profile alarm status:
* Green: OK
Yellow: Warning
Orange: Error
Red: Major
Black/Dark red: Fatal

Format: The channel format is shown here (Apple HLS, Microsoft Smooth Streaming,
Adobe HDS, MPEG DASH, SHOUTcast or RTMP).

In the same view below the table for the overall channel a more detailed view per channel profile is
shown with the following information in it:

Profiles
Profile: The name of the OTT profile as flagged in the manifest files.

Type: Live for live content or VoD for stored content. The distinction between the
two is done based on whether the profile sequence numbers update or not.

Profile health: A timeline graph display of a combined bitrate and alarm representation for
individual profiles. Refer to Appendix C for a description of these graphs.
The timeline can display the last 120 minutes, 24 hours or four days, and the
graph resolution is one minute for the two hour graph, twelve minutes for the
24 hour graph or 48 minutes for the four day graph.

Profile bps: The profile nominal bandwidth as flagged in the manifest files.

Actual bps: The actual profile bitrate, i.e. the segment size (megabits) divided by the
segment length (seconds). The actual profile bitrate should match the manifest
bitrate specification within limits defined by the user in the OTT thresholds
template associated with a channel. Otherwise an alarm will be raised.

Download bps: The download bitrate, i.e. the segment size (megabits) divided by the download
time (seconds).

Duration: The profile segment duration (seconds) specified in the manifest file.
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DL time:

The actual profile segment download time (seconds).

First byte:

The time (in seconds) before the first payload data byte was received.

DL size:

The actual profile segment size (bytes) as downloaded.

Encryption: Yes or No depending on whether the content for that profile is encrypted or not.
HTTP header: The current HTTP header of the last segment downloaded for that profile.
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6.4.2.2 Manifest

Profiles Manifest Alarms Thumbnhails  Alighment

Channel Profiles Forrmat Marifest sze Marifest file M anifest URL HTTP Header
. MRK1 HD@DASH 10 DASH 44 kB File Link File
Profle Profile bps Marifest sze M anifest file Manifest URL HTTP Header
. Wideo: avc14d40201280...  Live T.0Mbps 9 KPS MAA MR MAA
. Wideo: awcl 4d401F 1280, Live 5.0 Mbps 9 [RFZ= A [T MAA
. Wideo: avcl4dA01F 1280..  Live 4.0 Mbps 9 KPS MAA MR MAA
. Wideo: avcl 4d401F 1024, Live 3.0 Mbps 9 [RFZ= A [T MAA
. Wideo: avcl4dA01f 768x..  Live 2.0 Mbps a KPS MAA MR MAA
. Wideo: awcl 4d4015 480, Live 1.0 Mbps 9 [RFZ= A [T MAA
. Wideo: avcl.4dd015 480, Live 500.0 kbps 9 MAA MAA MR MAA
. Audio: mpda.d0.2 eng Live 1894 kbps 9 [RFZ= A [T MAA
. Audio: mpda.d0.2 eng Live 188.2 kbps a KPS MAA MR MAA
. Audio: mpda.dd.2 eng Live 93.3 kbps 9 MR [T [P MAA

The Manifest view shows health information on the overall manifest file for the channel as well as
for the manifest files for the individual profiles for the formats were such are available.

Channel

Channel: The channel name defined by the user and linked to a URL in the OTT —
Channels view. A bulb indicates the current status of the channel, i.e. the most
severe profile status.

Profiles: The number of profiles associated with a channel.

Format: The channel format is shown here (Apple HLS, Microsoft Smooth Streaming,
Adobe HDS, MPEG DASH, SHOUTcast or RTMP).

Manifest size: The size in bytes of the main/top manifest file for the overall channel.

Manifest file: Clickable URL for displaying the manifest file as text for the overall channel.

Manifest URL: A clickable link to the current main/top manifest file for the overall channel.
HTTP header: The current HTTP header of the main/top manifest file for the overall channel.

Just below the channel manifest information in the same window is the detailed manifest information
per profile. This view contains the following information:

Profiles
Profile: The name of the OTT profile as flagged in the manifest files.

Type: Live for live content or VoD for stored content. The distinction between the
two is done based on the contents of the manifest file.
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Profile bps:

The profile nominal bandwidth as flagged in the manifest files.

Seq.age:

The profile sequence shows how long it has been since the manifest was
updated in whole seconds.
The profile sequence age is only reported for Live profiles.

Manifest size:

The size in bytes of the manifest file for a particular profile, for formats where
such a file is available.

Manifest file:

Clickable URL for displaying the manifest file as text for this particular profile,
or “N/A” for formats where such a file is not available.

Manifest URL:

Clickable URL to the profile manifest file, for formats where such a file is
available.

HTTP header:

URL to HTTP header in text form for a particular profile manifest file, or “N/A”
for formats where such a file is not available.
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6.4.2.3 Alarms

a
Prefiles Manifest Alarms Thumbnhails Alighment
Transport alarms HTTP alarms XML alarms Content alarms SCTE35 Alarms
. Speed warning . Mo body . Manifest size . Freeze-frame . Event gap
. Speed error . HTTP error . Actual bitrate . Color-freeze . Too few placement opp.
. Timeout . HTTP 3¥X . Static . Profile alignment . Opportunity gap
. Resalve . HTTP 43X . Parse . Audio silence . Start event missing
. Connect . HTTP 5xX . Segment missing . Audio too loud . End event missing
- Send - Min. profiles . Audio out of phase
- Recy - Timesync . MO3 below avg,
- Profile stream type - Unknown . Wrong DAR
B wvirong Par
Tirme
Active . Mar 5 12:57:13 Content 4000 NRE1 HD@DASH Wirong PAR, 43 (since Mar 5 12:56:08) (profile Video: avcl.4d4015 480360
Active . Mlar 5 125713 Content 4900 MRET HD@DASH Wrong PAR, 4:3 (since Mar 5 12:536:08) (profile Video! ave1.4d401f 708076
Active . Mar 5 12:57:13 Content 4000 NRE1 HD@DASH Wirong PAR, 43 (since Mar 5 12:56:08) (profile Video: avcl.4d4015 480360
Cleared . har 610:28:19 Content 4950 NRK1 HD@DASH MOS below threshold {profile Video: avc1 4d4020 1280:720) (Mar 610:13:..
Cleared . Mar 610:23:19 Content 4050 NRE1 HD@DASH MOS belowe threshold {profile Yideo: avcl Ad401f 765<576) (Mar 6 10:21:1..,
Cleared . har 610:21:39 Content 5100 NRK1 HD@DASH One or more profiles are out of alignment (since hMar 6 10:27:18) (Mar &6 1.,
Cleared . Mar 610:17:19 Content 4050 NRE1 HD@DASH MOS belowe threshold {profile Yideo: avcl 4d401f 768<576) (Mar 6 10:15:1..,
Cleared . har 6 10:14:49 Content 5100 NRK1 HD@DASH One or more profiles are out of alignment (since Mar 6 100410 (Mar 6 1.,
Cleared . Mar 610:04:10 Content 5100 NRK1 HD@DASH One or more profiles are out of alignment (since bar 6 10:03:58) (Mar 6 1..,
Cleared . har 6 10:03:29 Content 5100 MNRK1 HD@DASH One or mare profiles are out of alignment (since bar 6 10:03:10 (Mar 6 1.,
Cleared . Mar 6 10:02:49 Content 5100 NRE1 HD@DASH One or more profiles are out of alignment (since bar 6 10:02:35 (Mar 6 1.,
Cleared . har 6 10:02:19 Content 5100 MNRK1 HD@DASH One or mare profiles are out of alignment (since har 6 10:02:00 (Mar 6 1.,
v
=

The Alarms view gives an at-a-glance overview of any active OTT alarms for the selected channel.
The alarms are divided into different columns, depending on their alarm type. This division, and
the order of the alarms inside each column, is replicated in the Micro alarm overview shown in the
Streams view. An alarm log for the selected channel is also provided here.

The alarms are the same ones as explained for the Alarms — Alarm setup view, see chapter 7.2.2
for more information.
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6.4.2.4 Thumbnails

Profiles Manifest Alarms Thumbnails  Alighment

Video: avc1.4d4020 1280x720 Video information

Size 1280x720
Aspect ratio 16:9
Pixel aspect ratio 11

Codec h264
Sampling format YChCr4:2:0
Frame rate 50 Hz

Range Marrow range
Color primaries BT.704

Transfer characteristics  BT.709

~ USA advarer Iran*
Pots Hegsath: - VI har bara 54 vidt begunt . 2 Matrix coefficients BT.708

e i E= ¢ Last QoE information

Saudi-Arabia: Sier de har skutt ned tre droner over 10:39

MOS algorithm mos2
Profile to decode: Auto v Undated 2026-03-0610:39:00
MOS score et
MOS running average 3.4
VYMAF score 100%

Segment information

Engine ID 1

Profile name Yideo: avel 444020 1280720
Bitrate 7.0 mbps

Stream type Live

Sequence number 19741577130

The Thumbnails view will provide information about the current thumbnails in the channel.

The quality of the content in the selected profile can be viewed in the thumbnail section, and the
user may alter the selected profile in the drop down list. Aufo will select the profile with the highest
bitrate and video data.

The section on the right hand side provides specific decoder and segment information.

Video information

Size: The video picture size of the selected profile

Aspect ratio: The video aspect ratio of the selected profile

Pixel aspect ratio: The video pixel aspect ratio of the selected profile

Codec: The video encoding format of the selected profile

Sampling format: The video sampling format of the selected profile
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Frame rate:

The video frame rate of the selected profile (Hz)

Range:

Whether the range of visual content values in the video source are
limited or not.
Possible ranges: Full range, Narrow range

Color primaries:

The specific primary colors used to encode all colors in the video
source.

Possible color primaries: BT.709, BT.470 System M, BT.470 Sys-
tem B, G, ST 170, ST 240, Film, BT.2020, ST 428-1, ST 431-2, ST
432-1, EBU 3213

Transfer characteristics:

What transfer characteristics system the video source specifies to
use to convert between RGB and Y’CbCr.

Possible transfer characteristics systems: BT.709, Gamma 2.2,
Gamma 2.8, ST 170, ST 240, Linear, Logarithmic, Logarithmic
square root, xvYCC (IEC 61966-2-4), BT.2020 (10-bit), BT.2020
(12-bit), PQ, ST 428-1, HLG (ARIB-STD-B67)

Matrix coefficients:

What matrix coefficients the video source specifies to use to convert
between RGB and Y’CbCer.

Possible matrix coefficients: RGB, BT.709, FCC NTSC, BT.470
System B, G, ST 170, ST 240, YCgCo, BT.2020 non-constant lumi-
nance, BT.2020 constant luminance, ST 2085, Chromaticity-derived
non-constant luminance, Chromaticity-derived constant luminance,
ST ICtCp

Audio Information

Codec: The audio encoding format

Sample rate: The audio sample rate

Channels: The number of audio channels represented by the audio PID

Layout: The audio channel layout

Audio information is only displayed if audio metadata extraction has been enabled in the content

thresholds for the channel.

Segment Information

Engine ID: The OTT engine monitoring the selected channel.

Profile name: The name of the OTT profile as flagged in the manifest files.

Bitrate: Bitrate rate of the a segment.

Streamtype: The type of the stream detected; live or video on demand.
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Sequence number: The current sequence number being analyzed. This is either signaled in the
channel manifest (HLS, HDS, DASH, Smooth Streaming), or generated by
the NOMAD(RTMP, SHOUTcast).

6.4.2.5 Alignment

&
Profiles Manifest Alarms Thumbnails Alignment

Profile: Video: avc1.4d4020 1280x720
Seguence number : 19745141130
Bitrate : 7.000 Mbps
Size: 1280w720
FP5: 30
VMAF scare : 100.00 %
Profile: Video: aval.4d401f 1280x720
Seguence nurnber : 19745141130
Bitrate : 5.000 Mbps
Size : 1280x720
FPS: 25
VMAF scare 9743 %
Profile: Video: avcl.4d401f 1280x720
Sequence number : 19745141130
Bitrate : 4,000 Mbps
Size : 1280x720
FPS: 25
VMAF score : 07.22 %
Profile: Video: avcl.4d401f 1024x576
Seguence nurnber : 19745141130
Bitrate : 3.000 Mbps
Size : 1024x578
FPS: 25
VWIMAF score ! 92,20 %
Profile: Video: avcl.4d401f 768576
Seguence nurnber : 19745137530
Bitrate : 2.000 Mbps
Size : T63x5TE
FP5: 25
VMAF scare 100,00 %

v

The Alignment view shows the user all the profiles for a selected channel with thumbnails and
corresponding data.

Profile Alignment Information

Profile: The name of the OTT profile as flagged in the manifest files. The first
profile listed is always the one with the highest signaled bitrate.
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Sequence number: The segment or sequence number for the current thumbnail. This is either
signaled in the channel manifest (HLS, HDS, DASH, Smooth Streaming),
or generated by the NOMAD(RTMP, SHOUTcast).

If the sequence differ between profiles, the thumbnails are not generated
from the same segment for all profiles, and may therefor appear to be out
of synchronization.

Bitrate: The signaled bitrate for this profile (bits/s).

Size: Indicates the original video size (pixels).
FPS: The video frame rate (Hz).

Audio: If loudness monitoring has been enabled for the channel, the audio channel
layout will be shown here.

6.4.3 Thumbnail generation

The probe will try to generate thumbnail pictures for all streams. MPEG-2, H.264/MPEG-4,
H.265/HEVC and JPEG 2000 video formats in standard definition, high definition or ultra-high
definition are supported in MPEG-2 transport streams. Thumbnails are not generated for SMPTE
ST 2022-7 combined streams.

For OTT channels, thumbnail decoding is available for non-encrypted HLS, HDS, DASH, Smooth
Streaming and RTMP channels, as well as AES128 and SAMPLE-AES encrypted HLS channels,
and fixed key CENC encrypted DASH.

The thumbnail update rate will depend on how the streams are coded and if they are standard
definition, high definition or ultra-high definition.

If the probe is unable to generate a thumbnail from the signal, it will present one of the following
icons:

Shown if no data is received for the stream. There should be a match between
presenting this icon and a No-signal alarm; however since the alarm and thumbnail
mechanisms work independently of each other they have been given different names
(loss of signal and no signal).

m Shown while the thumbnail engine is trying to decode a thumbnail picture and more
S precise status information has not yet been obtained. This icon is typically displayed
after probe reboot or if new streams have recently been joined.

NOV Shown if the service does not carry a video PID — which is the case for radio
°°°°°°° services.

NOS The stream contains no service, as signaled in PSI/SIL.
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The signal cannot be decoded due to excessive CC errors or RTP packet drops.

The signal cannot be decoded because the Transport Error Indicator bit (TEI) is set.

The signal cannot be decoded because the video bitstream contains errors. It might
be possible to create thumbnails from this stream by enabling the “Ignore bitstream
errors” checkbox in the content thresholds associated with the stream.

MAP The probe does not support thumbnail generation for this protocol mapping.

:
3
H

The signal is recognized as being MPEG-2 encoded but the thumbnail extractor is
unable to correctly decode a thumbnail picture.

m The signal is recognized as being MPEG-4/H.264 encoded but the thumbnail extractor

is unable to correctly decode a thumbnail picture.

The signal is recognized as being MPEG-H/H.265 encoded but the thumbnail extrac-
tor is unable to correctly decode a thumbnail picture.

JP2 The signal is recognized as being JPEG 2000 encoded but the thumbnail extractor is
unable to correctly decode a thumbnail picture.

JXS The signal is recognized as being JPEG XS encoded.
= The NOMAD does not currently support thumbnail generation for JPEG XS services.

This icon is shown if the probe is unable to receive or analyze the PMT PID. Only
streams with PSI information can have thumbnails decoded since the probe does not
support a manual specification of the video PID.

The probe can only generate a thumbnail picture if the video data is not scrambled.

The stream is configured to be interpreted as MABR.

For OTT channels, an icon indicating the stream type will be displayed if thumbnail extraction has
not been enabled, or if the thumbnail extraction fails.

6.5 Expert

Selecting Expert in the main menu opens the Expert Graphical User Interface, which
- gives access to NOMAD configuration and additional features.
]

The contents of the Expert Graphical User Interface is described in detail in chapter 7.
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6.6 Login

Current user

“ou are currently logged out

“our login message here

Login

Usernarne:

| |

Pasaword:

| |

Login

The NOMAD is by default configured with access control disabled, allowing all users access to all
features without having to log in. In this case, the Login view is not displayed.

When access control is activated, anyone with access to the NOMAD will first be presented with
the Login view, requiring the user to log in before being able to access the user interface. Log-in is
performed by providing the correct username and password.

Note: When logged in from the VBC, the VBC user’s access rights apply, see chapter 7.15.14.2 for
details.

Current user

You are currently logged in as: admin

You hawe full access,

Logout
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Once logged in, the Logout view is available from the navigation menu. It will display the user
name of the currently logged in user, and allows you to log out from the user interface. Once logged
out, only the Login view is again available.

6.6.1 Configuring access control

No matter how the access control settings are configured, only the admin user can change the access
control settings. These settings are available in the Expert view by navigating to Setup — Security.
When access control is disabled, you first need to log in using the Setup — Login view before
accessing any of these settings.

The default user name and password to is admin and elvis. The operator should define a new
password for the “admin” user in the Setup — Security — Password view.

To restrict access, the Setup — Security — Authentication view can be used to set up log-in that
restricts all access to the user interface. A firewall can be used to allow or deny certain addresses,
please refer to the documentation for the Setup — Security — Access control view for more details
on how to configure the firewall.
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7 EXPERT PROBE GRAPHICAL USER INTER-
FACE

Probe G sencore

Main  Alarms  OTT  Multicasts MW RDP Trafic  Ethermet ETR220 A5l RF1 RFZ RF3 RF4 RFS RFE  RF?7 RF3  Content

Setup Data  About

Summary  Stream overview  CPU usage  Eii graphing

[J1FPPS W ASIN [ &Sl out: 31

W Data [ MGM [l SFP W RF1 ERF2 [JRF3 MW RF4 BFRFS [JRFE WRF7 WRFS
HTPAimesync [l ROP [] Counters and alarms Probe Resources Traffic
Offzet from 1PPS — Active: Mo Clear all Mame:  REFLAB 258Ci258H - 1 CPUlevel: 1M0 [ X dats: 256.519 Mbps
System 1PPS: - Laat cleared: Location: 0 7 Freemem 13120 B Monitored data: 251.547 Mhps
Updated: 32 secs ago Access: Full Freedisk:  917M W
Freg oftset: 12578 ppm Board temp: 38.4°C
Timezone: CET CPUtemp:  58.6°C
Time: Mar 6 13:56:04
Data interface [l Management interface [ ETH Info ETH Alarms per type OTT info
IPv4 status:  Enabled (DHCP) IPvd status:  Enabled (Manual) Joined: a0 Mo signal: | Channels: 1
IPv4 address: 10.2 6245 IPvd address: 10.0.30.216 Unicasts: 0 CC skips: 0| Profiles: 1
P4 netmask: 255.255.255.0 P4 netmask: 2552552520 Muticasts: 51 MLR ==thresh: 0 [
IP+6 status:  Disabled IPvE status:  Disahled IGMP ver: 3 1T ==thresh 26 0
RTP alarms: 0|
Cther alarms: 19 [

ps

fedl:3228/64, 2a0

ethl B 1 Ghps Managemenit 10.0.30.216022 Ted0;: 2246411 fe00: 3229/64, 280...  hardware
eth2 B 1Ghps Data SFP 10.0.50 216i24 fedl: 224 G411 fel0: 322a/64 hardware
49 Active alarms > Mar 06 13:56:04

The Expert view provides access to more in-depth analysis and to the NOMAD configuration
options. It can be reached by selecting the Expert option in the navigation menu in the top left
corner of the screen.

The Expert Ul can be navigated by using the tabs, which are always available just below the NOMAD
title bar. Some of the pages have their own tabs for accessing nested pages. The bottom frame of the
interface is always the alarm list. The alarm list is by default hidden, showing only the number of
active alarms, and can be displayed and hidden again by clicking the Active alarm button.

Note: Some of the screenshots in this section are taken from a previous software release. While the
look of these pages has changed, the information displayed and documentation is still valid for this
release.
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7.1 Main

Main — Summary

Main  Alarns  OTT  Multicasts MW RDP  Trafic  Ethemet ETR290 A3l RF1 RF2Z RF3 RF4 RF5S RFE  RF7  RFB  Content
Setup Data About
Summary  Stream overview  CPU usage  Eii graphing

CI1PPS W ASIM [ AS] out: A5

. . . 1GLE IP ' [ 32

W Data [ MGM [ SFP W RF1 @RF2 [RFS WRF4 W RFS [JRFE MRF7 WRFE

HTPAimesync [ ROP [] Counters and alarms Probe Resources Traffic
Oftzet from 1PPS: — Active: Mo Clear all Mg REFLAB 258C1258H -1 CPU lewel:  1M0 [ ¥ data: 256.519 Mbps
System 1PPS: - La=t cleared: Location: 0 7 Free mem: 13120 @ Montored data: 251 547 Mops
Updated: 52 secs ago Access: Full Freedisk: 9170 W
Freg offset: 12876 ppm Binard temp: 36 4°C
Timezone: CET CPUtemp:  596°%C
Time: hdar 6 13:56:04
Data interface [ Management interface [ ETH Info ETH Alarms per type OTT info
IPvd status:  Enabled (DHCF) IPvd status:  Enabled (Manual) Joined: a0 Mo signal; 2 | Channels: 1
IPvd address: 10.2.6.248 IPvd address: 10.0.30. 216 Unicasts: 0 CC skips: | Profiles: 1
P4 netmask: 255.255.2550 P4 netmask 255.255.252.0 Multicasts: 51 MLR ==threzsh. 0 W
IPvE status:  Disabled IPvE statuz:  Disabled IGMP ver: 3 IAT == thresh: 26 0
RTF alarms: (V|
ther alarms: 19 [

Hetwork interfaces

IPv4 address

1026243724
10030216022
10.0.50 21624

Description
Data R4S
Management
Data SFP

TeBl: 2246411 fe00: 3228/54, 2a0...
TeS0: 2246411 1e00: 3229054, Za0...
fedl:: 2246411 1e00: 322ai54

hardware
harchware
hardware

The Summary view gives an overview of the current status of the monitored streams and the probe
itself. At the very top, a graphic is displayed representing the front panel of the probe, indicating the
status of the different inputs.

Below this display, the

following parameters are shown:

NTP/timesync
(Bulb): The NTP/timesync bulb indicates whether the NOMAD clock is locked
to an external time reference signal. Green indicates that the NOMAD is
locked to an external reference whereas grey indicates that the NOMAD
runs in unlocked mode.

Offset from 1PPS: The offset between the incoming 1PPS signal and the system clock, in

nanoseconds. If no 1PPS signal is available, “~” is displayed.

Updated: The time since the last time synchronization update.
Freq offset: Indicates the measured frequency offset for the system clock.
Timezone: The time zone as selected by the operator in the Setup — Params view.

Time: The current local time (configured in the Setup — Params or Setup —

Time view).
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RDP

(Bulb): The RDP bulb indicates whether RDP is active or not. Green indicates RDP active
whereas grey indicates that RDP is currently not active.

Active: The RDP active state is either yes or no, yes indicating that RDP relaying or alarm
triggered recording mode has been selected by the operator in the RDP view.

Counters and alarms
Clear all: Click the Clear all button to reset all counters, graphs and alarms. All NOMAD
measurement and alarm history is cleared. Note that it is not possible to undo
this operation.

Last cleared: The time the Clear all button was last clicked. If no time is indicated the counters
have not been cleared since NOMAD startup/reboot time.

Probe
Name: The NOMAD name as defined by the operator in the Setup — Params view.

Location: The NOMAD location as defined by the operator in the Setup — Params view.

Access: The access rights of the current user. Access rights are either full access or read only
access, and are defined by the operator in the Setup — Security view.

Resources

CPU level: The CPU level indicates the workload of the probe, on a scale from 1 to 10 of
total capacity.

Free mem: The available free memory.

Free disk: The available free probe disk space.

Board temp: The temperature of the probe motherboard.
CPU temp: The temperature of the probe CPU.

The probe employs a memory-based disk, which means that the amount of available free memory
decreases as more files (such as recordings, thumbnails, PCAPs, etc.) are stored.

Traffic
RX data: The total bitrate of received data traffic
Monitored data: The total bitrate of multicasts and unicasts monitored (analyzed) by the probe
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Data interface

(Bulb): The bulb indicates whether the data interface is connected and active or not.
IPv4 status: The IPv4 status as defined in the Setup — Ethernet view
IPv4 address: The probe IPv4 Ethernet data/video interface IP address as defined by the user
in the Setup — Ethernet view
IPv4 netmask: The probe IPv4 Ethernet data/video interface IP address as defined by the user
in the Setup — Ethernet view
Management interface
(Bulb): The bulb indicates whether the management interface is connected and active
or not.
IPv4 status: The IPv4 status as defined in the Setup — Ethernet view
IPv4 address: The probe IPv4 Ethernet data/video interface IP address as defined by the user
in the Setup — Ethernet view
IPv4 netmask: The probe IPv4 Ethernet data/video interface IP address as defined by the user
in the Setup — Ethernet view
ETH info
Joined: The number of joined streams (multicasts and unicasts)
Unicasts: The number of unicasts currently being joined/monitored by the probe
Multicasts: The number of multicasts currently being joined/monitored by the probe
IGMP ver: The IGMP version currently used by the probe. IGMPv2 is used unless the operator
has enabled IGMPv3 in the Setup — Params view.
ETH alarms per type
No signal: The number of currently active Ethernet ‘No signal’ alarms
CC skips: The number of currently active Ethernet ‘CC skips’ alarms

MLR>=thresh:

The number of currently active Ethernet MLR alarms, i.e. the total number of
‘MLR>= warning-threshold” and ‘MLR>= alarm-threshold’ alarms

IAT>=thresh:

The number of currently active Ethernet IAT alarms, i.e. the total number of
‘IAT>= warning-threshold’ and ‘IAT>= alarm-threshold’ alarms

RTP alarms:

The number of currently active RTP alarms, i.e. the total number of ‘RTP
packet drop’, ‘RTP duplicates’ and ‘RTP out of order’ alarms

Other alarms:

The total number of currently active Ethernet alarms not included in the alarm
figures specified above
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OTT info

Channels: The number of enabled OTT channels.

Profiles: The total number of profiles in the enabled OTT channels.

At the very bottom of the Summary page, an overview of the Ethernet network interfaces on the

NOMAD are displayed.
Network interfaces
Interface: The ID of the selected network interface.
Link: Indicates whether the interface is connected.
Speed: Shows the current bitrate for the interface.
Description: Provides a human-readable description of the interface, if available.
IPv4 address: Lists the IPv4 address and netmask of the network interface, if set.
IPv6 address: Lists the IPv6 address and netmask of the network interface, if set.
Timestamp: Indicates whether the network interface supports hardware timestamping for

precise measurements, or if kernel timestamping is used.
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7.1.2 Main — Stream overview

Surnmary  Stream oveniew  CPUusage  Eii graphing

Select stream [IPTY: Al Jazeera English HO@A, M Fiter Fitter it 19541 95

Alarme for selected stream

[Col [Time ________[Type

Recent items: 0

Details for selected stream Multicasts setup

Stream: Al Jazeera English HD@A

R R SR Transport stream 1D 12
. ) Name Al Jazeera English HD@A
Type raulticast
Multicast address 238.255.2.39
Multicast port 5500
Bitrate .94 kbps
Service: 5031
MAJOR U.S. STOCK MARKET INDICES DROP AS JOINT -
U.S.-ISRAELI ATTACKS AGAINST IRAN SPARK UNCERTAINTY Service ID 031
P OO ey T T A PSUSI name &l Jazeera English HD
Number of PIDs 4
Bitrate 772 Mbps

Status  Video JAudio ANPIDs SCTE3S

Marne Status description
. Freeze-frame Consecutive frozen frames: 0
. Color-freeze Test disabled

Menu links  [OTT threshold | [Ethernet threshold | [Cortert threshold| [Cortent service threshold| [ETR threshold| [PIDthreshold | [Service threshold| [Gold TS thresholds |

The Stream overview offers an easy way to get an overview of the status of a single channel by
collecting the relevant information views from various parts of the probe and displaying them all in
one place. This page is opened when clicking a channel alarm in any of the alarm list. When using
the probe in conjunction with a the VideoBRIDGE Controller, this page is also displayed when
clicking on a stream mentioned in the VBC user interface.

Use the Select stream drop-down to select a stream to display. By entering a stream name in the
Filter box, only streams matching this filter will be show in the drop-down.

The list of active alarms for the selected channel is displayed on top, followed by different information
depending on the kind of the stream selected. Please refer to the Multicasts, ETR 290 and OTT
chapters for detailed documentation on the various information views.

Use the Menu links buttons at the bottom of the page to open the thresholds assigned to the currently
displayed stream.
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7.1.3 Main — CPU usage
Summary” Stream 0verview| CPU usage || Eij graphing

CPU usage per core

Sy ate

Os 0 wB e
Os 0 wB htvidanal

|La31 10 seconds ||La31 B0 seconds ||Peak any 10 secs ||Peak any 60 SECSl |Clear peaks|

The CPU usage view is meant for troubleshooting performance issues in case of excessively high
traffic load.

Three internal performance indicators (System, User and Idle) are displayed as percentage numbers
and also graphed for the last minute. Issues can potentially arise if the System indicator becomes
high (>80%).

The CPU usage view displays CPU usage of the NOMAD'’s two cores. To view the CPU usage
averaged over the last 10 seconds click the Current button. To view the usage averaged over the
last 60 seconds click the Last 60 seconds button. Clicking the Peak any 10 secs or Peak any 60
seconds button will display the historical maximum value for an averaging period of 10 s and 60 s
respectively. To clear peak values click the Clear peaks button.

The length of the queues for multicast video analysis are displayed in the Backlog column, with the
highest recorded value in the Peak backlog column. If these values keep growing, the probe is not
able to keep up with the amount of data it has been set to monitor, and will eventually start dropping
data to catch up again. Please refer to appendix B.5 for more details. Additionally, the currently
running process (at the time of update) on each CPU core is displayed in the Current task column.
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7.1.4 Main — Eii graphing

Plotting /probe/ethdata Eii stream parameter

Summary H Siream overview H CPU usage | Eii graphing

Plotting /probesethdata Eii protocol parameter

Plotting 'probeipidinfo Eii stream parameter

Plotting /probe/ottdata Eii OTT parameter

Stream 1 to plot Parameter 1 to plot Streamto plot Service to plot
Stream 2 to plot Parameter 2 to plot Parameter to plat Parameter to plot
Stream 3 ta plot Parameter 3 to plot Refresh (secands) Refresh (seconds)
Stream 4 ta plt Parameter 4 ta piot
Stream 5 to plot Parameter 5 to plot ’copErrors—v‘
Parameter to plot Refresh (ssconds Plotting EII parameter bitrate x
Refresh (seconds) Zoom 5m
Plot chart
Plot chart — NRKTHD
— TV 2 HD (M)
— Das Erste HD
— arte HD
— NASATY UHD

10:50 11:00 1110 A

Eii is short for External Integration Interface and constitutes a set of XML files accessible through
the NOMAD web server interface for machine access to measurement data.

Portions of the Eii interface are available in this view for simple trend graphing over arbitrary long
time by the web browser.

The screenshot shows the bandwidth of two IP streams being graphed by sampling the Eii interface
every 2 seconds. The graph is stored in the client web browser for as long as the graph window
remains open. The graph starts again with zero history if the window is closed and then opened
again.

Eii stream parameter

Using the Eii stream parameter plot, it is possible to plot parameters from up to five IP streams.
Select the streams in the Stream N to plot (where N is 1 through to 5) drop-downs and the parameter
in the Parameter to plot drop-down.

Eii stream parameters

bitrate:

Bitrate (bits per second)

rtp_drops:

Number of dropped IP frames due to network errors

iat_avg:

Average Inter-Arrival Time

cc_errs:

The number of discontinuities detected

Refresh (seconds) selects how often samples are read and plotted on the graph. Click Apply to

store the parameters and then click the Plot chart link to open the chart.
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Eii protocol parameter

Using the Eii protocol parameter plot, it is possible to plot up to five network interface parameters.
Select the parameters in the Parameter N to plot (where N is 1 through to 5) drop-downs.

Eii protocol parameters

vlanTaggedPerc: Percentage of frames being VLAN tagged
ipFragPerc: Percentage of frames being IP fragmented
ethOtxBitr: Total TX bitrate including units on first data interface
ethOrxBitr: Total RX bitrate including units on first data interface
udpUnicastBitr: Bitrate of the unicast traffic
udpMulticastBitr: Bitrate of the multicast traffic
udpUnicastStreams: Number of UDP unicast streams present

udpMulticastStreams:

Number of UDP multicast streams present

copPayloadBitr: Bitrate of FEC protected payload
copFeclBitr: Bitrate of the FEC columns
copFec2Bitr: Bitrate of the FEC rows
copCorrected: IP packets correctable by the FEC
copUncorrected: IP packets not correctable by the FEC
copErrors: FEC packets with errors

Refresh (seconds) selects how often samples are read and plotted on the graph. Click Apply to

store the parameters and then click the Plot chart link to open the chart.

Eii OTT parameter

Using the Eii OTT parameter plot, it is possible to plot analysis parameters from any of the
monitored OTT channel. Select the channel in the Service to plot drop-down and the parameter in

the Parameter to plot drop-down.

Eii OTT parameters

profileBps,actualBps:

Plots both the profileBps and actualBps parameters

profileBps:

Bitrate of this profile as listed in meta-data (bits per second)

actualBps:

Bitrate of this profile calculated from downloaded segment (bits per

second)

chunkDur:

Last segment length (seconds)

firstByte: Time to first byte (milliseconds)
downloadDur: Time to download segment (seconds)
chunkSize: Size of downloaded segment (bytes)
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Refresh (seconds) selects how often samples are read and plotted on the graph. Click Apply to
store the parameters and then click the Plot chart link to open the chart.

Please refer to the separate Eii documentation for further details.
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7.2 Alarms
7.2.1

Alarms — All Alarms

Main || Alarms || oTT || Multicasts || i || RDP || Traffic || Ethernet || ETR 240 |[ content || Record || setup || Data | [ about |

W tdar 25 11:2307 ETR
Mlar 25 11:22:23 ETR
Mlar 25 11:22:06 ETR
Mlar 25 11:22:06 ETR
Mlar 25 11:22:00 ETR
Mlar 25 11:21:22 ETR
hdar 25 11:19.57 ETR
Mlar 25 11:18:22 ETR
Mlar 25 11:12:44 ETR
Mlar 25 11:11:49 ETR
hlar 25 11:08:13 ETR
hlar 25 11:01:56 ETR
Mar 25 10:48:05 ETR
Mar 25 10,3013 ETR
Mlar 25 09:42:10 CMT
Mlar 24 19:29:50 ETR
Mlar 24 04:06:08 ETR
Mlar 24 035327 oTT

Allalarms || Ethemet alarms || FSM & MBR alarms || OTT alarms || content alarms || ETR alarms || System alarms || Event log || Alarm setup || Fiash alams

5T
IPTY: arte HO
IPTY: arte HD
IPTY: arte HD
IPTY: arte HD
IPT%: ZDF HD
IPTY: MDR Sachsen HD
IPTY: ZDF HD

IPT* BEIC Wiorld Mews Burope HD

IPT%: Daz Erste HD
IPT%: DELUXE MUSIC

IPT*: Comedy Certral Austria

IPT: KikA HD

IPTY: ZDF HD

IPT: KikA HD
Cam:Cam

IPTY: MDR Sachsen HD
IPT%: BEC Earth HD
0036 &48F Disney S5

Service 10302 arte HD: Pid 5115 Subtiting: Presentstion Time Stamp error

Service 10302 arte HD: Pid 5195 Subtiting: Presentation Time Stamgp errar

Service 10302 arte HD: Pid 5115 Subtiting: Presentstion Time Stamp error

Service 11110 ZDF HD: Pid 6132 Private data: Presentation Time Stamp error

Service 10352 MDR Sachsen HD: Pid 5335 Subtitling: Presentation Time Stamp error

Service 11110 ZDF HD: Pid 6131 Subtitling: Presentation Time Stamp error

Pid 18 EIT: Event Information Table error

Service 10301 Dasz Erste HD: Pid 5105 Subtiting: Presentation Time Stamp error

Service 65 DELUXE MUSIC: Pid 60 SCTE 35 PID iz missing

Pid 18 EIT: Event Information Table errar

Service 11160 Kika HD: Pid 6631 Subtitling: Presentation Time Stamp error

Pic 18 EIT: Event Information Table errar

Pid 15 EIT. Event Information Table error

Freeze-frame detected (since Mar 25 09:40:09)

Service 10352 MDR Sachsen HD: Pid 5331 H264 Yideo: Program Clock Reference accuracy errar
Service 7190 HETORY 2 HD: Pid 1317 H264 Video: Program Clock Reference accuracy error
Lagoing behind (lost segments between 2911783718458666 and 2911783587 2058666) since last round

Mar 24 00:00:50 SY'S
Mar 23 22:18:20 ETR
Mar 23 22:18:20 ETR
Mar 23 22:18:20 ETR IPT%: TLC Swerige HD
Mar 23 22:18:20 ETR IPT*": Animal Planet HD
Mar 23 22:18:20 ETR IPT%: Eurosport 1 HD (MY
ar 23 22:18:20 ETR  IPT%: T% 2 Sport 2 HD
hdar 23 22:18:20 ETR | IPT%: BBC Earth HD

hdar 23 22:18:20 ETR  IPT%: HISTORY HD

hdar 23 22:18:20 ETR | IPT%: Mat Geo HD (M)
Mar 23 22:18:20 ETR IPTY: Discovery HD (M)
hdar 23 22:18:20 ETR | IPT%: TLC Morge HD

Auto deletion of recordings imminent. Less than 4GB usable dizk
Pid 16 Metwork Information Table errar
Pid 16 Metwork Information Table errar
Pid 16 Metwork Information Table errar
Pid 16: Metwork Information Table error
Pid 16: Metwork Information Table error
Pidd 16: Metwark Information Table errar
Pidd 16: Metwork Information Table erraor
Picl 16 Metwork Information Table erraor
Picd 16 Metwork Information Table erraor
Picl 16: Metwork Information Table erraor
Pid 16: Metwork Information Takle error

IPT%": HyperDeck
IPTY: Cam

IS EEEEEEDOEEEEEEEEEEEEEEEN

Recent items: 30
[ list offline || Auto-refresh list|

|Flush alarm3| |Exp0r1...|

The Alarms view gives the user the possibility of viewing alarms according to type or as one
combined list. The individual alarm lists can hold the number alarms indicated below independently
of each other, meaning that one may become full without affecting the other lists.

Alarm list capacity

Ethernet alarms (ETH) 10000 alarms
Full Service Monitoring and Microbitrate (FSM) 100 alarms
Over The Top Television (OTT) 2500 alarms
ETSI TR 101 290 Analysis (ETR) 10000 alarms
Content (CNT) 2500 alarms
System alarms (SYS) 2500 alarms
Event log (LOG) 2500 events

If Auto-refresh list is selected, the alarm list will be continuously updated with new alarms. Active
alarms are always located at the top of the list.

Clicking the View list offline button gives the user the opportunity to view the complete alarms and
events list. By clicking one of the blue information icons leftmost in the offline list, a detailed alarm
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description can be viewed. The search field in the upper right corner of the view allows the user
to type a text string and the alarm list is updated to display only streams and alarms matching the
specified text. To update the offline alarm list click the Auto-refresh list button and then go back to
the offline mode.

Clicking the blue link text of any alarm in the alarm list opens the Main — Stream overview for the
channel in the alarm. The alarm lists can be deleted by clicking the Flush alarms button. However
it should be noted that this action will permanently clear the alarm lists — they cannot be restored.

The Export button enables export of the corresponding alarm list as an XML file. This file will open
in a new window.

7.2.2 Alarms — Alarm setup

Allalarms | Ethernet alarms || FSM alarms || OTT alarms | | ETR alarms | [ System alarms || Alarm setup
Global alarm settings
_—
No signal v Major ¥ There has been no UDP packet for the predefined period of time (default 1sec)
FEC packet drop ETH v Ermor v One or more dropped RTP packets could not be comrected by the FEC
RTP packet drop ETH v Error A MNumber of consecutive dropped RTP packets exceeds the emor-threshold
RTP duplicates ETH (! Waming ¥ There are RTP packets with identical RTP counters
RTP out of order ETH (] ‘Waming ¥ There are RTP packets received out of order
CC skips ETH (! Waming ¥ There are Transport Stream packets lost
IAT == err-thresh ETH (I Ermor hd Inter Arrival Time exceeds the error-threshold
IAT == warn-thresn ETH [ Warming ¥ Inter Arrival Time exceeds the waming-threshold
MLR >= err-thresh ETH v Emar h Media Loss Rate exceeds the emor-threshold -

The Alarm setup represents the final filtering stage for NOMAD alarms. The user selects whether
an alarm should be enabled or ignored, and associates an error severity level with each alarm. When
changes have been made to alarm settings click the Apply changes button for changes to take effect.

Figure 6.1 gives an overview of the total alarm handling of a NOMAD. The settings in the Alarm
setup view are represented by the Alarm Settings box in this figure.

Note that the probe alarm handling will also depend on the threshold template settings defined
by the user in the Multicasts — Ethernet thresh., ETR 290 — ETR thresh., ETR 290 — PID
thresh., ETR 290 — Service thresh., the RF thresholds for the different interface cards, and OTT
— Thresholds views.

Also note that only enabled alarms are shown in the alarm lists and forwarded as SNMP traps.
Enabling or disabling NOMAD alarms does however not affect the alarms presented by the VBC.
Refer to Appendix: NOMAD Versus VBC Alarms for a description of the NOMAD versus VBC
alarm handling.

The following alarm severity levels may be selected:

OK: If enabled, the alarm will be present in the alarm list, color green
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Warning: If enabled, the alarm will be present in the alarm list, color yellow
Error: If enabled, the alarm will be present in the alarm list, color orange
Major: If enabled, the alarm will be present in the alarm list, color red
Fatal: If enabled, the alarm will be present in the alarm list, color black

The following alarms and events are configured:

ETH (Ethernet) alarms

No signal:

There has been no UDP packet for the prede-
fined period of time (default 1sec)

Default: Enabled,
severity Major

RTP packet drop:

Number of consecutive dropped RTP packets
exceeds the error-thresholds — only available
if RTP headers are present

Default: Enabled,
severity Error

RTP duplicates:

Number of RTP packets with identical RTP
counters — only available if RTP headers are
present

Default: Disabled,
severity Warning

RTP out of order:

There are RTP packets received out of order —
only available if RTP headers are present

Default: Disabled,
severity Warning

CC skips:

Number of transport stream discontinuities
due to packet loss. Note that the CC skips
number does not necessarily equal the number
of lost packets, as several consecutive packets
lost will be counted as one CC skip.

Default: Disabled,
severity Warning

IAT >= err-thresh:

The Inter-packet Arrival Time exceeds the
error threshold

Default: Disabled,
severity Error

IAT >= warn-thresh:

The Inter-packet Arrival Time exceeds the
warning threshold

Default: Disabled,
severity Warning

MLR >= err-thresh:

The Media Loss Rate exceeds the error-
threshold

Default: Enabled,
severity Error

MLR >= warn-thresh:

The Media Loss Rate exceeds the warning-
threshold

Default: Disabled,
severity Warning

TTL changed: The Time-To-Live field is changing Default: Enabled,
severity Error
TOS changed: The Type-Of-Service field is changing Default: Enabled,

severity Error

Multiple mcast sources:

There are multiple multicast sources

Default: Enabled,
severity Error
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Mecast source changed:

The multicast source changed to one of the
valid multicast sources specified by the opera-
tor

Default: Enabled,
severity Error

Bitrate overflow:

The net stream bitrate exceeds the maximum
bitrate Ethernet threshold value specified by
the operator

Default: Enabled,
severity Error

Bitrate underflow:

The net stream bitrate goes below the mini-
mum bitrate Ethernet threshold value speci-
fied by the operator

Default: Enabled,
severity Error

MSYNC data missing:

The MSYNC Data Loss Rate exceeds the er-
ror threshold

Default: Enabled,
severity Error

MSYNC no
mapping acquired:

The stream is configured as an MSYNC
stream, but no MSYNC packets were received

Default: Enabled,
severity Major

FSM (Full service monitoring & Microbitrate) alarms

Full service monitoring:

No reply was obtained within timeout period
for the configured FSM service

Default: Enabled,
severity Major

Microbitrate bursting:

Raised if the bitrate of the user-interval ex-
ceeds the Burst threshold setting

Default: Enabled,
severity Warning

Microbitrate excessive
ES bursting:

Raised whenever the bitrate of the user-
interval exceeds the Burst threshold for ES
threshold number of seconds during the last
ES Alarm window seconds

Default: Enabled,
severity Error

Full service monitoring:

No reply was obtained within timeout period
for the configured FSM service

Default: Enabled,
severity Major

LOG (Event log)

[Log config events]: Log configuration related events, such as config Default: Enabled,
uploads severity OK

[Log startup events]: Log startup related events (currently not used)  Default: Enabled,
severity OK

[Log stream events]: Log stream related events, such as manual resets Default: Enabled,
of monitoring for ETR severity OK

[Log other events]: Log other events (currently not used) Default: Enabled,
severity OK
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CNT (Content) alarms

Freeze-frame detected:

The service has frozen frames

Default: Enabled,
severity Major

Color-freeze detected:

The service has frozen in one color

Default: Enabled,
severity Major

SCTE 35 event gap:

The service has not received SCTE 35 or
SCTE 104 data for longer than the threshold

Default: Enabled,
severity Error

Too few SCTE 35
placement opportunities:

The service has not had enough placement
opportunities signaled in SCTE 35 or SCTE
104 for the previous clock hour

Default: Enabled,
severity Error

SCTE 35 placement gap:

The service has not had SCTE 35 or SCTE
104 placement opportunities for longer than
the threshold

Default: Enabled,
severity Error

SCTE 35 end event
without start:

A SCTE 35 or SCTE 104 end segmenta-
tion descriptor message was received in a
Time signal event, without the correspond-
ing start segmentation descriptor message
having been received.

Default: Enabled,
severity Error

SCTE 35 start event
without end:

A SCTE 35 or SCTE 104 start segmentation
descriptor message was received in a Time
signal event, without the corresponding end
segmentation descriptor message being re-
ceived within the defined timeout.

Default: Enabled,
severity Error

SCTE 35 minimum
pre-roll time:

A SCTE 35 event is received too close to the
splice time.

Default: Enabled,
severity Error

SCTE 35 maximum
pre-roll time:

A SCTE 35 event is received too far from
the splice time.

Default: Enabled,
severity Error

ETR (ETR 290) alarms

TS Sync:

No TS Sync (no signal)

Default: Enabled,
severity Major

Sync byte:

Sync byte error, sync byte not 0x47

Default: Enabled,
severity Major

PAT:

Program Association Table error

Default: Enabled,
severity Major

Continuity:

Continuity counter error

Default: Enabled,
severity Major
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PMT:

Program Map Table error

Default: Enabled,
severity Major

Missing PID: PID is missing Default: Enabled,
severity Major

Transport: Transport stream error indicator is set Default: Enabled,
severity Major

CRC: Table checksum error Default: Enabled,
severity Major

PCR: Program Clock Reference error Default: Enabled,
severity Major

PCR Accuracy: Program Clock Reference accuracy error (PCR Default: Enabled,
Jitter) severity Major

PTS: Presentation Time Stamp error Default: Enabled,
severity Major

CAT: Conditional Access Table error Default: Enabled,
severity Major

NIT: Network Information Table error Default: Enabled,
severity Major

SI Rep Rate: Wrong repetition rate for SI tables Default: Enabled,
severity Major

Unref PID: PID is unreferenced Default: Enabled,
severity Major

SDT: Service Description Table error Default: Enabled,
severity Major

EIT: Event Information Table error Default: Enabled,
severity Major

RST: Running Status Table error Default: Enabled,
severity Major

TDT: Time Date Table error Default: Enabled,
severity Major

MGT: Master Guide Table error (ATSC mode) Default: Enabled,
severity Major

VCT: Virtual Channel Table error (ATSC mode) Default: Enabled,
severity Major

PIM/PNM: PIM/PNM error (ATSC mode) Default: Enabled,
severity Major

RRT: Region Rating Table error (ATSC mode) Default: Enabled,

severity Major
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ATSC EIT:

ATSC EIT Table error (ATSC mode)

Default: Enabled,
severity Major

STT:

System Time Table error (ATSC mode)

Default: Enabled,
severity Major

ETT: Extended Text Table error (ATSC mode) Default: Enabled,
severity Major

CA System: CA System error Default: Enabled,
severity Major

PID min. bitr. PID minimum bitrate below threshold Default: Enabled,

severity Major

PID max. bitr.

PID maximum bitrate exceeds threshold

Default: Enabled,
severity Major

PID checks:

PID check error

Default: Enabled,
severity Major

Service min. bitr.

Service minimum bitrate below threshold

Default: Enabled,
severity Major

Service max. bitr.

Service maximum bitrate exceeds threshold

Default: Enabled,
severity Major

Service checks:

Service check error

Default: Enabled,
severity Major

MIP: Megaframe Insertion Packet error Default: Enabled,
severity Major

Reference: Reference check error (comparing the stream with Default: Enabled,
a Gold TS) severity Major

Gold TS: Error found while comparing the stream with the Default: Enabled,
stored Gold TS snapshot) severity Major

Pre FEC BER: Bit error rate prior to Viterbi FEC above specified Default: Enabled,
threshold (Applicable for RF inputs) severity Major

Post FEC BER: Bit error rate after Viterbi FEC above specified Default: Enabled,
threshold (Applicable for RF inputs) severity Major

MER: Modulation Error Ratio above specified threshold Default: Enabled,
(Applicable for RF inputs) severity Major

SNR: Signal to Noise Ratio below specified threshold Default: Enabled,
(Applicable for RF inputs) severity Major

Signal strength: Signal strength outside specified thresholds (Ap- Default: Enabled,
plicable for RF inputs) severity Major

SFN meas: Error with timing in DVB-T/T2 SFN networks Default: Enabled,

(ASI and DVB-T/DVB-T?2 inputs)

severity Major
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Packet error count:

Detection of one or more packets with errors after
demodulator FEC (satellite input)

Default: Enabled,
severity Major

Center frequency:

Difference between received and configured RF
frequency exceeds specified threshold (Applicable
for RF inputs)

Default: Enabled,
severity Major

Symbol rate:

Difference between received and configured sym-
bol rate exceeds specified threshold (Applicable
for RF inputs)

Default: Enabled,
severity Major

Post BCH FER: DVB-T/T2 BCH Frame Error Rate exceeds speci- Default: Enabled,
fied threshold (DVB-T mode) severity Major

T2MI Errors in DVB-T2 Modulator Interface protocol Default: Enabled,
analysis severity Major

LDPC LDPC iteration count higher than threshold (DVB- Default: Enabled,
T/DVB-T2) severity Major

Eb/NO Eb/NO outside threshold (DVB-T/DVB-T2) Default: Enabled,
severity Major

EVM Error vector magnitude outside threshold (DVB- Default: Enabled,

T/DVB-T2)

severity Major

Link margin

Link margin threshold VB272 and VB278

Default: Enabled,
severity Major

Interface overflow:

Input interface overflow error. Means that the
probe is overloaded and can not properly analyze
the signals.

Default: Enabled,
severity Major

Modulation:

Unexpected modulation parameter:

Default: Enabled,
severity Major

SYS (System) events

[Critical system errors]:

Critical system errors preventing the NO-
MAD from operating correctly

Default: Enabled,
severity Fatal

[System errors]:

Enable this to view all system errors

Default: Enabled,
severity Major

[System warning]:

Enable this to view all system warnings

Default: Enabled,
severity Error

[System info]:

Enable this to view system information mes-
sages such as time synchronization

Default: Enabled,
severity OK

There is a multitude of system alarms which are reported under the above headings and the configu-

ration applies to them as a group. See section 7.2.5 for a partial list of possible system alarms.
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OTT Alarms

The number of
profiles changed:

The number of profiles flagged in the
manifest file changed

Default: Enabled,
severity ‘Warning’

Profile stream type changed:

The stream type of the profile changed
in the manifest

Default: Enabled,
severity ‘Warning’

Minimum profiles

The channel has less profiles than speci-
fied in the threshold

Default: Enabled,
severity Warning

Wrong profile type

The channel has profiles of a different
type than specified in the threshold

Default: Enabled,
severity Warning

Download bitrate low:

The download duration time exceeds
the OTT bitrate threshold. The bitrate
threshold is part of the OTT threshold
template defined in the OTT — Thresh-
olds view. A threshold template is as-
signed to a stream in the OTT — Chan-
nels view.

Default: Disabled,
severity Warning

Download bitrate too low:

The download duration time exceeds the
OTT segment duration time

Default: Enabled,
severity Error

Manifest size:

The manifest file size exceeds the OTT
manifest size threshold

Default: Enabled,
severity Warning

Actual bitrate:

The actual measured bitrate does not
match the profile bitrate specified in the
manifest file

Default: Enabled,
severity Warning

Download timeout:

The download time exceeds twice the
segment duration time

Default: Enabled,
severity Major

Address resolve error:

Unable to resolve address name

Default: Enabled,
severity Error

Connection failed:

Connection failed

Default: Enabled,
severity Error

Send error:

Could not send data to host

Default: Enabled,
severity Error

Receive error:

Could not receive data from host

Default: Enabled,
severity Major

Empty reply: Response did not contain any data in Default: Enabled,
body severity Major
HTTP error: Invalid HTTP response Default: Enabled,

severity Major
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HTTP redirect error: HTTP 3xx redirection error Default: Enabled,
severity Major

HTTP client error: HTTP 4xx client error Default: Enabled,
severity Major

HTTP server error: HTTP 5xx server error Default: Enabled,
severity Major

Static manifest: Manifest file unchanged for longer than Default: Enabled,
configured threshold severity Major

Mis-alignment detected: One or more profiles are out of visual Default: Enabled,
alignment severity Major

Manifest parse error: Failed to parse manifest file. Invalid for- Default: Enabled,
mat severity Major

Segment error: Expected segment missing from mani- Default: Enabled,
fest severity Major

Unknown manifest: Cannot recognize manifest XML format Default: Enabled,
severity Fatal

7.2.3 Alarms — Event log

Al alarms || Ethernet alarms || FSM & MER alarms || OTT alarms || Content alarms || ETR alarms || System alarms || Event log || Alarm setup || Fiash alarms |

[F e Thpe [Sweam —— —  TDesopon
1 Jan 21 15:22-54 LOG | SAT2:1.2G inp2 Measurement status cleared when tuning the stream

2 Jan 21 15:22-19 LOG | SAT4:1.1G inpd Monitoring reset from GUI by user admin

3 Jan 21 15:22:15 LOG | SAT2:1.1G inp2 Measurement status cleared from GUI by user admin

4 Jan 21 15:21:59 LOG | SAT4:1.1G inpd Measurement status cleared when tuning the stream

5 Jan 21 15:21:54 LOG | SAT3:1.1G inp3 Manitoring restarted due to config change

=] Jan 21 15:21:44 LOG | SAT2:1.1G inp2 Measurement status cleared when tuning the stream

7 Dec 27 14:11:03 LOG Configuration uploaded from 192.168.50.14

Recent items: 7

View list offline || Auto-refresh list Flush alarms| [Export..

The Event log displays the events logged by the probe. These are events that happen which are not
errors in any way, such as configuration uploads or logging of monitoring resets for ETR streams.

When View list offline is enabled filter buttons will be shown on the top of list. These allows filtering
of the events based on their type:

* Regular events
* Config events
* Startup events

¢ Stream events
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>

All alarms || Ethernet alarms || FSM & MBR alarms || OTT alarms || Content alarms || ETR alarms || System alarms || Event log || Alarm setup || Flash alarms |
;f |:| DReguIaJ EVENnts DConfig events DStanup EvVEnts DStream events
[# Tfme ——  [hpe Jsteam —— ~ ~ — ~Despon
1 Jan 21 15:25:14 LOG | SATZ2:1.2G inp2 Measurement status cleared when tuning the stream
2 Jan 21 15:24:39 LOG | SAT4:1.1G inpd Measurement status cleared when tuning the stream
3 Jan 21 15:24:04 LOG | SATZ:1.1G inp2 Measurement status cleared when tuning the stream
4 Jan 21 15:23:29 LOG | SAT4:1.2G inpd Measurement status cleared when tuning the stream
5 Jan 21 15:22:54 LOG | SATZ2:1.2G inp2 Measurement status cleared when tuning the stream
& Jan 21 15:22:19 LOG | SAT4:1.1G inpd Monitoring reset from GUI by user admin
T Jan 21 15:22:15 LOG | SATZ2:1.1G inp2 Measurement status cleared from GUI by user admin
B Jan 21 15:21:59 LOG | SAT4: 1.1G inp4 Measurement status cleared when tuning the stream
9 Jan 21 15:21:54 LOG | SAT3:1.1G inp3 Monitoring restarted due to config change
10 Jan 21 15:21:44 LOG | SATZ2: 1.1G inp2 Measurement status cleared when tuning the stream
11 | Dec27 14:11:03 LOG Configuration uploaded from 192.168.50.14
ltems found: 11
View list offline | | Auto-refresh list Flush alarms| |Export._.

To enable/disable logging of ETR stream events go to the Setup — ETR view.

7.2.4 Alarms — Flash Alarms (requires FLASH-OPT)

Allalarms || Ethernetalarms || FsMalarms || OTT alarms || ETR alarms || Systemalarms || Alarm setup || Flash alarms:
Status —[Col [Tme " lype [Steam """ Description
Event [0  2015Jan 27 14:36:20 ETH | 10.0.81.121:1234 MLR == error-threshold (3 == 8) k -
Active [J | 2015 Jan 27 14:36:20 | ETH 10.0.81.121:1234 CC skips:10 discontinuities:3 - counting
Ewvent [ | 2015 Jan 27 14:35:31 | ETH 10.0.81.121:1234 MLR == error-threshold (15 == 8)
Event [0 2015Jan27 14:35:31 ETH | 10.0.81.121:1234 CC skips:15 discontinuities:2
Ewvent [ | 2015 Jan 27 14:35:15 | ETH 10.0.81.121:1234 MLR == error-threshold (15 == 8)
Event [0 | 2015 Jan 27 14:35:15 | ETH | 10.0.81.121:1234 CC skips:15 discontinuities:2
Ewvent [J | 2015 Jan 27 14:35:08 | ETH 10.0.81.121:1234 MLR == error-threshold (16 == 8) _
Event [J 2015 Jan 27 14:35:08 ETH | 10.0.81.121:1234 CC skips:16 discontinuities:3 | |
Ewvent [J | 2015 Jan 27 14:35:03 | ETH 10.0.81.121:1234 MLR == error-threshold (16 == 8) 3
Event [J  2015Jan 27 14:35:03 ETH | 10.0.81.121:1234 CC skips:16 discontinuities:3
Ewvent [0 | 2015 Jan 27 14:34:46 | ETH 10.0.81.121:1234 MLR == error-threshold (16 == 8)
Event [  2015Jan 27 14:3446 ETH | 10.0.81.121:1234 CC skips:16 discontinuities:3
Cleared | [ 2015Jan 27 14:34:28 ETH | 10.0.81.121:1234 CC skips:444 discontinuities:88 (Jan 27 14:34:26 - Jan 27 14:34:28)
Event [ | 2015 Jan 27 14:34:26 |ETH | 10.0.81.121:1934 MLR == error-threshold (437 >=8)
Active [] | 2015 Jan 27 14:34:26 ETH 10.0.81.121:1234 CC skips:443 discontinuities:B7 - counting
Ewvent [0 | 2015 Jan 27 14:34:22 | ETH 10.0.81.121:1234 MLR == error-threshold (16 >= 8) -
i *
[ Search || Clearfilter | [ Older | Newer | [Oldest || Newest | |Export..| Totalflash alarms: 192 Position: 48% Displayed: 100

The FLASH option enables the Flash alarms tab. This alarm list contains the last 20,000 alarms
and keeps them in non-volatile memory so that they survive reboots and power-outages. This opens
up a lot of possibilities for probes that cannot be reached while doing measurements and for probes
that need to be powered down and consulted elsewhere. It also severely increases the size of the
alarm list allowing browsing of older alarms.

7.2.5 System alarms

This section contains a partial list of system alarms that may be raised by the NOMAD.

System alarms

System time is wrong The system time does not agree with the time stamp of the
license activation. Please refer to E Appendix: On-line License
Activation for more details.
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License expires in N hours

The current license activation is about to expire and the system
is not able to connect to the internet to refresh it automatically.
Please refer to E Appendix: On-line License Activation for
more details.

Stopped processes

One or more of the required system processes have stopped.
This can be due to an intermittent software failure (bug), in
which case the alarm should go away after a little while. If
the problem persists, this might indicate that the system is
overloaded; try reducing load to see if the problem clears.
This alarm is sometimes raised during system start-up if one of
the processes is slow to start. As long as the alarm goes away in
a few minutes, this is only an indication that the system might
be running slow due to high load.

Process ewe restarted

A restart of the NOMAD main process has been detected. This
can be due to an intermittent software failure (bug). If the prob-
lem persists, this might indicate that the system is overloaded;
try reducing load to see if the problem clears.

Packet Errors on interface

The NOMAD has detected problems with the attached Ethernet
connection. Verify cables and connectors.

High rate of unmonitored
multicast packets on
interface NN

The NOMAD has detected a high amount of multicast packets
being delivered on the indicated network interface that it has
not been configured to monitor.

This can affect monitoring performance negatively.

SD card missing

No attached SD card could be found. Recordings and log files
from the measurement logger will not be saved to flash. If
the system is supposed to have an SD card attached, please
try rebooting the NOMAD and contact technical support if the
problem persists.

The Flash Alarms functionality is not affected by this alarm.

SD storage full

The attached SD card is full. Recordings and log files from the
measurement logger will not be saved to flash until some of the
files are removed, using the Data — Storage view.

No disk free

The internal disk is full, please clear contents, for instance by
disabling thumbnail generation, to ensure correct operation.

Disk free — Software
upgrade may fail

The internal disk is nearly full and there is not enough space to
store a software upgrade image. Please clear contents or reboot
before trying to perform a system update.

Write error saving config file

The NOMAD configuration file could not be saved. If the
problem persists, you should export a full configuration using
the Data — Configuration to avoid loss of data.
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Error copying IDProm to file

The NOMAD is unable to read from internal storage. If the
problem persists, please contact technical support.

Trap queue is full

The NOMAD is creating so many simultaneous alarms that it is
unable to forward them as traps over SNMP.

If the problem persists, try to reduce the load or disable unim-
portant alarms, or use the Eii to fetch alarm information.

Content analysis overloaded

The content analysis engine is overloaded. Please refer to
B.5 Content Thresholds for more details.

Data queue overflow

The named data queue is receiving more data than the NOMAD
is able to process. This usually means that this part of the
system is overloaded. Try reducing load to see if the problem
goes away.
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7.3
7.3.1

oTT
OTT — Active testing

[tain || Alarms || OTT | [wutticasts || mw || RDP || Trafic || Ethernet || ETR 200 | A51 || content || Setup || Data || Apout |

Active testing || Latency || Channels || Settings || Thresholds |
Enabled OTT channels [Page1 ~| 4| |
| | [Thumb [Channel Alarm history (120 min.) |Current profile status Encryption|Format ~ |Engine | |
om “ 0001 ABR Disney HLS s s o s s Mo HLS: 1
em u 0002 ABR Disney DASH s s s s s Mo DasH 2
o N .“ W 0003 ABR Disrey 55 LMIMM s S Mo 55 3
o n m 0004 ABR: Disney HDS Imum s ¢ Mo HDS 4
on - 0005 ABR Dehuxe Music HLS s s o s s Mo HL= 5
em 0006 ABR Deluxe Music DASH s s o s s R Mo DasH B
on - 0007 ABR Dehuxe Music 55 i s s e s s A Mo 55 7
em _ 0008 ABR Dehuxe Music HDS dtabamdiibiokii ey IS ¢ Mo HOS &
on - 0009 ABR HRKT HLS 5 e e e s A Mo HLS a
em m 0010 ABR HRKT DASH 5 e e s Mo DasH 10
on 0011 S8R MRK1 55 e b o, T ¢ Mo 2] 11
om - 0012 ABR HRK1 HDS s bl T 7 Mo HOS 12 .

The OTT option enables monitoring of up to 50 OTT channels. Up to 5 OTT engines (depends on
license) can operate in parallel, and each engine licensed allows any channels to be analyzed. Each
engine analyses channels in series and can be configured with any number of channels up to the
maximum allowed by the license. Make sure you have the necessary bandwidth available for the
channels you are analyzing, see B.10 OTT Bandwidth requirements.

The NOMAD will parse a channel’s manifest file, and for a live channel one of the latest segments
in each OTT profile’s segment sequence will be analyzed. The engine then moves on to the next
OTT channel in the channel list defined by the user. For a VoD channel the OTT engine will analyze
all segments in the VoD file, one in each round-robin loop.

If manifest file parsing or segment analysis reveals an error, an alarm will be raised. Note that
some alarms depend on user-defined threshold values. Alarms must also be enabled in the Alarm —
Alarm setup view.

The page to display can be selected from a drop-down menu.

The following OTT information is displayed in the Active testing view:

OTT channels

Status bulb: A bulb indicates the current status of the channel, i.e. the most severe
profile status.
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Thumb: If thumbnail extraction has been enabled, a thumbnail is displayed
for the channel if supported. Thumbnail decoding is a process asyn-
chronous of the channel analysis and therefore should not be expected
to be updated at the same time. The main purpose of the thumbnails is
to provide brief information about the channel contents.

If thumbnail extraction has not been enabled, or if the thumbnail
extraction fails, an icon indicating the stream type will be displayed
instead.

Channel: The channel name defined by the user and linked to a URL in the OTT
— Channels view.

Alarm history: A timeline graph display of a combined bitrate and alarm representation

for the channel. This shows the most severe alarm or download speed
for all monitored profiles. The individual profiles graphs can be found
in the OTT Profiles view.
The timeline can display the last 120 minutes, 24 hours or four days.
To switch between the graphs, press the “24h”, “2h” or “4d” button
on the left under the channel list. Each bar color represents the alarm
severity level as configured under Alarms — Alarm setup.

Current profile status: The channel health bar displays the current status for individual channel
profiles. Profiles are separated by vertical black lines.
Colors indicate profile alarm status:
* Green: OK
* Yellow: Warning
* Orange: Error
* Red: Major
 Black/Dark red: Fatal

Profiles: The number of profiles associated with a channel.

Encryption: Scrambling information is resolved from the profile manifest. If the
profile is scrambled the encryption field will read Yes. If the profile is
transmitted in clear the encryption field will read No.

Format: The channel format is resolved from the manifest files, and is shown
here (Apple HLS, Microsoft Smooth Streaming, Adobe HDS, MPEG
DASH, SHOUTcast or RTMP).

Engine: Indicates which OTT engine is assigned to what channel. The NO-
MAD can be licensed with anywhere from 1 up to 5 OTT engines.
Each engine is capable of handling any number of channels.

Click the blue information button on a channel to open the details window. This window provides
detailed information about the status and alarms on all the profiles for the selected channel. The
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pop-up window is identical to the one displayed in the Thumbnails view. For more details, see
chapter 6.4.2.

7.3.2 OTT — Engine usage

Active testing  Engine usage  Channels  Settings  Thresholds

OTT engine usage overview

Thiz showves an overviewy of the amount of channels assigned per engine. Channels that are spending close to 100% in netwaork transfers may need to skip over
segments to keep up with the channel. For more details, see the User's Manwal.

Channels  |Profiles 18 I SHOUTCast Curmetwork [nput | |
1 4 44 4 a a a u] 1] 1] Data SFP a
2 1] 1] 0 a a a u] 1] 1] Data SFP
3 1 3 1 a a a u] 1] 1] Data SFP
4 1] 1] 0 a a a ] 1] 1] Drata SFP
4 1] 1] 0 a a a ] 1] 1] Drata SFP
- 1] 1] 0 a a a ] 1] 1] Drata SFP
7 1] 1] i} a a a ] 1] 1] Diata SFP
g 1] 1] i} a a a u] 1] 1] Dita SFP
a 0 0 i 1} 1} 1} 0 0 0 Diata SFP
10 1] 1] 0 a a a u] 1] 1] Data SFP
11 4 12 3 a 1 a u] 1] 1] Data SFP
12 1 1] 0 1 a a ] 1] 1] Drata SFP
13 1 1] 0 a 1 a ] 1] 1] Drata SFP
14 1 1] 0 a a a ] 1] 1] Drata SFP
15 1 1 i} a a a ] 1 1] Drata SFP
16 1 1 i} a a a 1 1] 1] Dita SFP
17 1] 1] i} a a a ] 1] 1] Dista SFP
18 1] 1] 0 a a a u] 1] 1] Data SFP
19 2 4 1 1 a a u] 1] 1] Data SFP
20 1 1 1 a a a u] 1] 1] Data SFP
bl 1 1 1 a a a ] 1] 1] Drata SFP
2 1] 1] 0 a a a ] 1] 1] Drata SFP
23 1 1 1 a a a ] 1] 1] Drata SFP
24 2 2 1 a a a u] 1] 1] Dita SFP L 4

The Engine usage view is meant for troubleshooting performance issues in case of OTT engine
overload. An overview of the number of channels and their associated number of profiles and stream
types are displayed per OTT engine.

In addition, a graph indicating the amount of time each engine is spending doing network traffic is
displayed. The Y axis of the network graph is percent, with a full bar indicating that the engine is
spending all its time performing network requests. When this happens, it is likely that the engines
will not be able to monitor all segments of the monitored channels.

When an overloaded engine is unable to keep up with the channel it may raise Lagging behind N
segments since last round (for formats using sequential segment numbering) or Lagging behind (lost
segments between M and N) since last round (for formats using, for instance, time-based segment
numbering) alarm, indicating that a number of segments have rolled out of the playlist of segments
specified in the manifest while the engine was busy downloading data.
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Please refer to the OTT section of B Appendix: Monitoring Practices for suggestions on how to
configure the OTT engines.
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7.3.3 OTT — Channels
Acti\retestingHLatencH Channels || Settings || Thresholds

OTT channel configuration o
WaterfallCami@cache hittp £ 0.0.30 Sikbe D0MlsAvEt er fall Camiolaylist m3ug Default 1 Mormal v Edit
Bip bop g1 0.0 .30 .37 hipbophbipbopall m3us Defautt 2 Marmal W Edlit
Silent Black http: i1 0.0.30 .37 fzilent_black_streaminanifest m3us Default 3 Marmal W Edit
Silent Green http: i1 0.0.30 .37 fzilent_green_streamimanifest m3us Defautt 4 Marmal W Edit
Silent Both http: 1 0.0.30 .37 f=ilent_alternating_streaminanifest m3us Default 5 Marmal v Edit
Silent Complexity http: i1 0.0.30 .37 f=ilent_btech_streamimanifest m3us Defautt 5] Marmal W Edit

Channels: &

[l new channel| [Duplicate selected| [Delete selected| [Distribute selected | [Edit selected|

The OTT Channel Configuration list shows OTT channels configured by the user.

To add a channel to the list click the Add new channel button. This will open the Edit channel
pop-up view, allowing the user to define channel parameters. A channel entry can be selected
by clicking the channel; the list entry will be highlighted. Several list entries can be selected by
using regular Ctrl + click functionality. Clicking the Duplicate selected button will open the Edit
channel pop-up view with all channel parameters duplicated, except the channel name. Clicking
Delete selected will delete the highlighted list entry. Clicking Distribute selected will distribute
the selected channels across the licensed OTT engines (the NOMAD can be licensed with up to
5 OTT engines). Clicking Edit selected will open the Edit channel pop-up view associated with
the highlighted channel. Batch editing is supported; this is convenient if a new threshold template
should be assigned to a number of channels or if monitoring of several channels should be enabled
or disabled. Select the channels and click the Edit selected button. Parameters differing between
channels will be indicated in the Edit selected pop-up view by an asterisk wildcard symbol.

The search field in the upper right corner of the view allows the user to type a text string, and the
OTT channel list is updated to display only channels matching the specified text.
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Edit Channel

General || DRM || TLS || Advanced

Property
Hame
Manifest URL
Player URL
Select engine
Round time
Page

OTT Threshold

Content thresholds | AlignmentFreeze Defined in Contert/Content thresh.
‘When not to generste content alarms;
Contentechedule defined in Setup/Scheduling
VBC thresholds Defined in Setup/vVBC thresh
e " - Specifies how the OTT engine monitors

HLS mode | Monitor both master and profile manifests w HLS channels
Live target Which segment to download from a live
segment channel
Enabled Check to monitor channel

[ — Do not dovwnload segments, only check
Availability mode I_J for availabilty
RTMP O Thiz iz an RTMP channel
RTMP live O RTMP channel is a live stream
Extract thumbnails Create thumbnailz for channel

Value Description
Bipkbop Identifier for referring to this channel

|Hl'tp:.l’.f1 0.0.30.37 hipbopbipboplive m3ud
|Hl'tp:.l’.f1 0.0.30.37 hipbopbipboplive m3ud
(1-50)

secons

| Page 1 [Primus]

Four profiles  w

| URL for master manifest list

| URL for playing channel in browser

OTT engine used to monitor this channel

Minimum time between segment
downloads

w | Page channel is dizplayed on

Defined in OTTiThresholds

Apply changes

General

Name:

A name should be assigned to each OTT channel. The name will be used
throughout the NOMAD’s user interface when referring to this channel.

Manifest URL:

The URL of the OTT channel.

Player URL:

In this field you can enter the URL to a web page which will open the
OTT channel in your browser. If entered, a ‘play’ button will be displayed
in the Active testing view, which will open the selected URL in a new
browser tab.

Select engine:

A number between 1 and 5, depending on license activated, indicating
which OTT engine the channel uses.

Round time:

Sets the minimum round time of this OTT channel, in seconds (default:
15 seconds). If processing all the profiles of a single channel takes less
time than this, it waits until this amount of seconds has passed since it
started the round before starting to process through its channels again.
The round time setting does not apply to channels for which real-time
audio analysis have been enabled.

Note: The round time may not be set to a value less than 2 seconds.

Page:

Choose which Active Testing page this channel should be displayed on.
Having too many channels on the same page can cause the page reloading
to stutter.
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OTT Threshold:

The OTT threshold that should be assigned to the OTT channel. OTT
thresholds that have been defined in the OTT — Thresholds view are
available for selection from the drop-down menu.

Content thresholds:

The Content thresholds specify content alarming options. Selectable
Content thresholds templates are defined in the Content — Content
thresh. view.

Content schedule:

The scheduling scheme that should be assigned to the content monitoring
for the OTT channel. Scheduling schemes that have been defined in the
Setup — Scheduling view are available for selection from the drop-
down menu. Scheduling allows masking content alarms at predefined
time periods.

VBC thresholds:

The alarm threshold template used to configure when alarms are gener-
ated towards the VBC server.

Live target segment:

This specifies which segment, counted from the bottom of the list, the
NOMAD should download when doing active testing on a live channel.

Enabled: Check the ‘Enabled’ check box to start monitoring the OTT service.
Availability mode: If this option is enabled, the engine will only check for segment presence
but not download the entire file. This also disables thumbnail generation.
RTMP: Check this check box if the channel is an RTMP channel.
RTMP live: Check this check box if the RTMP channel is a live service.
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HLS mode:

This setting determines how the OTT engine monitors the manifests and
URLSs. The HLS mode applies only to HLS channels and is ignored by
all other channels. The following options are available:

* Monitor both master and profile manifests

This option monitors both the master and profile manifests. It uses
the playlist URLSs to identify the different profiles. This is the
default option.

Monitor profile manifests only

This option makes the OTT engine only download the master
manifest once. After the initial download, it will only re-download
it if one of the profiles gets an error or the connection reset timeout
occurs.

This option can be used if the server hosting the manifest is gener-
ating an unique session for each download of the master manifest,
for instance by changing the profile playlist URLs between each
download.

Monitor both, but allow unstable URLSs

This option also monitors both the master and profile manifests,
but it doesn’t use the playlist URLSs to identify profiles. This option
can also be used in cases where an OTT channel has unstable
URLs.

Extract thumbnails:

If the thumbnail option is enabled thumbnails will be available for the
selected channels in the Active testing and Thumbnails sections.

Alignment:

If the alignment option is enabled the alignment section will be available.
If the Content Extraction and Alarming option is licensed, alignment
checking is enabled in the Content threshold and this setting is not visible.
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Edit Channel

General || DRM || TLS || Advanced

Property

Fixed key

Fixed IV

DRM System DRM system to use for decryption

System routing Usze system netwaork routing for DRM

Value Description

Fixed key to use for descrambling. Use
| Basefd or hex encoding. Example:
SMS4DIpK AT 242 afknbdw== ar
bd2cail T 2eede69bfa1545a390b a1 3
Hex encoded [V to use with the fixed key for
|Hex encoded 1Y to use with the fixed key for descrambling | descrambling. Example:
0x861251 3537 Safe3f5151 dddi269casad

|Fixed key to uze for descrambling

Apply changes

DRM

DRM system:

If this channel is encrypted using a Verimatrix VCAS server, selecting the
Verimatrix VCAS 3.7 or Verimatrix VCAS 4.3 option and entering the IP
address or hostname of the VCAS server’s encoder interface in the DRM
hostname field will allow descrambling of the encrypted segments. See OTT
descrambling with Verimatrix for more info.

If this channel is encrypted using an Irdeto server, select the Irdeto option
and configuring access to the Irdeto server will allow descrambling of the
encrypted segments.

Select None option for streams that are not encrypted, or where you have a
fixed key or IV available.

Fixed key:

The key that will be used to descramble the segments for this channel. Using
this field will override any key found during manifest parsing.

For HLS, use a Base64 encoded string, like this:
8MS4D1pKATr242Xafknb4w==

For DASH, use a hex encoded string, like this:
b42ca3172ee4e69bf51848a59db9cd13

Fixed IV:

The IV to be used during descrambling of the HLS segments. Using this field
will override any IV found or calculated during manifest parsing.

Use a ox-prefixed hex encoded string, like this:
0x86125135375afe3f5f51d4df269caaad
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DRM hostname:

If used with a DRM system, configure enter the IP address or hostname of
the DRM server here.

DRM username:

When using the Irdeto DRM system, add the username used to log in to the
Irdeto server here.

DRM password:

When using the Irdeto DRM system, add the password used to log in to the
Irdeto server here.

Account ID:

When using the Irdeto DRM system, this should be set to the ID of the
account that this channel is configured to.
Please refer to the Irdeto User Manual for more details.

Content ID:

When using the Irdeto DRM system, this should be set to the ID of the
channel on the Irdeto server.
Please refer to the Irdeto User Manual for more details.

Crypto Period:

When using the Irdeto DRM system, this should be set to match the configu-
ration on the Irdeto server.
Please refer to the Irdeto User Manual for more details.

System routing:

If enabled, the request for the DRM system or linked key uses the system
routing table. If disabled, the request uses the routing configured for the
associated OTT engine.

Edit Channel

General || DRM || TLS |[ Advanced |

Property

Verify TLS host “erify host name in TLS cerificate

CA certificate zelfzsigned-capem w | Defined in DatadCertificates
Client certificate | selfzigned-clipem s | Defined in DatafCertificates

Value Description

Apply changes

TLS
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Verify TLS host If the channel is requested over a TLS connection, enabling this option
verifies that the presented server certificate is valid for the host name used for
the request.

This setting can be enabled without having the CA certificate available.

CA certificate If the channel is requested over a TLS connection, selecting a CA certificate
here verifies that the presented server certificate is trusted by it.
Certificates are uploaded in the Data — Certificates view.

Client certificate If a client certificate is selected here, and the channel is requested over a TLS
connection, the NOMAD will present this certificate in outgoing network
requests.

Enable this setting for mTLS (mutual TLS). Certificates are uploaded in the
Data — Certificates view.

Edit Channel X

General || DRM || TLS || Advanced

These settings are used to craft & custom HTTP request to generate the manifest URL.
The request iz sent to the 'Manifest URL' specified on the General tab,

Enable adv. settings

Parse response as JSOM with manifest URL w

Always use headers [_|
System routing O

Cache response D minutes

Method

Content-Type |C0ntent-Type header to send with POST requests |

Additional headers | Choose file | N file chosen Mo file uploaded
| Choose file | Mo file chozen ’

Body Mo file uploaded

Advanced

Enable adv. settings: Check this box to enable the advanced manifest settings. If unchecked,
all settings on this page are ignored.

Parse response as: Determines how to parse the response returned when requesting the
Manifest URL. See below for an explanation of the settings.

Always use headers: If enabled, any headers specified in Additional headers configured
below will be sent with all requests. If disabled, the additional headers
will only be sent in the advanced manifest request.
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System routing:

If enabled, the request for the advanced manifest URL uses the system
routing table. If disabled, the request uses the routing configured for the
associated OTT engine.

Cache response:

Defines for how long the advanced manifest response should be cached.
If set to a non-zero value, the server is not queried again for the same
URL until at least the configured number of minutes has passed.

If the value for Reset connection after under OTT — Settings is lower,
that value takes precedence.

Method:

Determines which HTTP method to use when requesting the top-level
manifest file. Supported methods are GET and POST.

Content-Type:

When requesting the manifest using the HTTP POST, use this Content-
Type for the submitted request body.

Additional headers:

To provide additional custom request headers or overwrite the default
headers when requesting the top-level manifest file, create a text file
containing the headers and upload them here.

Body:

When requesting the manifest using the HTTP POST, upload the file to
submit here.

The advanced manifest options can be used in instances where the master manifest file is not directly
available to download, or if additional parameters or an alternative HTTP method is required to

access it.

If your channel needs several steps of authentication or other web service calls before supplying
clients with an URL to the master manifest, you can make an “in-between” web service which
the NOMAD sends all required info to do the authentication and/or channel look-ups through this
interface. Set Parse response as to JSON with manifest URL and have the in-between service return
a JSON file with an “url” parameter containing the URL to the master manifest file.

If your channel just needs additional headers and/or an alternative HTTP method to return the master
manifest, set Parse response as to Normal manifest. Enable Always use headers if the additional
headers are to be supplied in all requests, and not only the request for the top-level manifest.
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7.3.4 OTT — Settings

Active testing  Engine usage  Channels  Settings  Threshalds

OTT engine settings
Reset connection after: D minutes

Routing interface Routing interface
Engine 1 | Defaul OTT interface w|Engine 2 | Default OTT interface |

Enging 3 | Default QOTT interface w |Engine 4 | Defautt OTT interface V|
Engine 5 | Default OTT interface w |Engine g | Default OTT interface V|
Engine 7 | Default QOTT interface w |Engine i | Defautt OTT interface V|
Engine 9 | Defaul OTT interface w |Engine 10 | Default OTT interface |
Engine 11 | Default QOTT interface w |Engine 12| Defautt OTT interface V|
Engine 13 | Defaul OTT interface v |Engine 14 | Default OTT interface |
Enging 15 | Default QOTT interface w |Engine 1E| Defautt OTT interface V|
Engine 17 | Default OTT interface w|Engine 18 | Default OTT interface v |
Engine 19 | eth2 - Data SFP w |Engine 20| Defaut OTT interface |
Engine 21 | Default OTT interface w | Engine 22 | Default OTT interface v |
Enging 23 | Default QOTT interface w |Engine 24 | Default OTT interface |

Page name
Page 1 [Primus

Page name
|Page 2 [Secundus

Page name
|Page 3 [Set the name for page 3

Page 4 [Set the name for page 4

|Page 5 [zet the name for page 5

|Page 6 [zet the name for page 6

Page 7 [Set the name for page 7

|Page 8 [zet the name for page 8

|Page 3 [zet the name for page @

Page 10 |Set the name for page 10

|Page 1 |Set the name for page 11

|Page 12 |Set the name for page 12

Page 13 |Set the name for page 13

|Page 14 |Set the name for page 14

|Page 13 |Set the name for page 15

Page 16 |Set the name for page 16

|Page 17 |Set the name for page 17

|Page 18 |Set the name for page 18

Page 19 |Set the name for page 19

| Page 20 [Set the name for page 20

| Page 21 [Set the name for page 21

Page 22 |Set the name for page 22

| Page 23 [Set the name for page 23

| Pae 24 [Set the name for page 24

The Settings view makes it possible to change global and per-engine OTT monitoring parameters.
Press Apply to confirm changes made.

Settings

Reset connection after: Configures the NOMAD OTT engines to reset the connections after
the specified number of minutes. This is useful for cases where the
server has a limit for how long a session can live. By resetting before

that limit a new session is created and the problem is avoided.

Selects the interface on which to connect to the OTT server. This
defaults to the interface selected in the Setup — Routing view, but
can be overridden for each engine. The routing applies to all channels
monitored by this engine.

Routing interface:

Page name: This setting allows names to be associated with different pages. In-
dividual channels can be assigned to different pages in the OTT —
Channels view, to facilitate easier navigation in the different OTT

views.
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7.3.5 OTT — Thresholds
Active testing || Latency || Channels || Settings || Thresholds

Threshold presets 4
mm itrate erroBitrate wanhdin actual Bax actual Manifest advianifest size
Detfault i} Ay 100 g0 a0 200 G0 200.000 kB 0 Edit
Strict 0 Ay 100 a0 a0 200 g0 500000 kB 2 Edit
Live T Liwe 100 g0 -1 -1 G0 200,000 kB 0 Edit
ol i} ol 100 a0 -1 -1 g0 =00.000 kB 0 Edit

Thresholds: 4

[£0d new threshold | [Duplicate selected | | Delete selected | [Edit selected|

The OTT Threshold presets list shows OTT threshold templates configured by the user.

To add a threshold template to the list click the Add new threshold button. This will open the Edit
threshold pop-up view, allowing the user to define threshold parameters. A threshold template entry
can be selected by clicking the threshold template; the list entry will be highlighted. Several list
entries can be selected by using regular Ctrl + click functionality. Clicking the Duplicate selected
button will open the Edit threshold pop-up view with all threshold template parameters duplicated,
except the threshold template name. Clicking Delete selected will delete the highlighted list entry.
Clicking Edit selected will open the Edit threshold pop-up view associated with the highlighted
threshold template. Batch editing is supported. Select the threshold templates and click the Edit
selected button. Parameters differing between templates will be indicated in the Edit selected
pop-up view by an asterisk wildcard symbol.

The search field in the upper right corner of the view allows the user to type a text string, and the
threshold list is updated to display only thresholds matching the specified text.
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Edit Threshold

Hame Detfault

Parameter
Profile stream type
Dowvnload speed error

Actual bitrate min

Actual bitrate mac

SeqUence age

Manifest size

Min. profiles

Ignare video profiles
Ignare audio profiles
Ignare sultitle profiles
lgrare trickplay profiles
lgrore mixed profiles
Ignore image profiles

Dowynlaad ignored
profiles

Threshold
Any v
100
Dowvnload speed warn, |-

Actual bitrate media type Ay w

200000

Dovwenload segments of ignored profiles

Format Deszcription

Expected profile stream type

Dovwenload time £ seament lenoth == err-thresh %
Diovwenload time f zegmert length == warn-thresh %

Dovwenloaded segment size [ indicsted segment length
== % of profile bitrate

Dovwenloaded segment zize [ indicsted segment lencgth
== % of profile bitrate

Profile media type to apply actual bitrate alarm to
Mumber of secands manifest files are aloveed to stay
unchanged (Live streams)

Waximum =size of the manifest files

Minirnum number of profiles

Do nat raise any alarms for video profiles

Do nat raise any alarms for audio profiles

Do nat raize any alarms for subtitle profiles

Do nat raise any alarms for trickplay profiles

Do nat raise any alarms for mixed profiles

Do not raize any alarms for image profiles

- - -5

FRCONMS

hytes
profiles

To dizable an alarm, et Threshold value to -1

To disable a threshold alarm, set the threshold value to —/ or Any. This does not apply for Manifest

XML size.
Threshold preset
Name: The threshold template name defined by the user.
Refs: The number of channels associated with the threshold template

Profile stream type:

The stream type (Live or VoD). If any of the profiles have a
different type a wrong profile type alarm will be raised.

Download speed error:

The maximum allowed difference between profile bitrate and
download bitrate (%). If the difference exceeds the threshold
value a bitrate error alarm will be raised.

Download speed warn:

The maximum allowed difference between profile bitrate and
download bitrate (%). If the difference exceeds the threshold
value a bitrate error warning will be raised.

Actual bitrate min:

The minimum allowed bitrate when measured actual bitrate is
compared to profile bitrate (%). If the actual bitrate goes below
the threshold an actual bitrate alarm will be raised.

Actual bitrate max:

The maximum allowed bitrate when measured actual bitrate is
compared to profile bitrate (%). If the actual bitrate exceeds the
threshold an actual bitrate alarm will be raised.
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Actual bitrate media type:

The profile types that the actual bitrate alarm applies to. If set to
Any, the actual bitrate is checked for all profiles.

Sequence age:

The maximum time a manifest can remain unchanged before a
manifest age alarm is raised.

Manifest size:

The maximum detected size of the manifest before a manifest size
alarm is raised.

Manifests larger than this will not be analyzed.

Also applies to profile manifests, where applicable.

Min. profiles:

Minimum number of profiles in the selected channel before an
alarm is raised.

Ignore X profiles:

When any of these are checked, all alarms are disabled for profiles
of the corresponding media types.

Download ignored profiles:

If this is unchecked, no segments will be downloaded for profiles
which are ignored above.
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>

7.4 Multicasts

7.4.1 Multicasts — Parameters

Main || Alarms || OTT || Multicasts || mMw || RDP || Traffic | | Ethemet || ETR 290 || Setup || Data || About |
Parameters || Summary || History | [ Join | [ Streams || Ethernet thresh. |

Joined multicasts Userdefined pararneters T 1-10: Page 1 Training ¥

B e

m NRK_1 34n B TTSIUDP | 8.944 Mbps 5 8944 Mbps | 2.362Mbps | 8.968 Mbps | 75707518 | 239.255.0.1:5500
(] - NRK_2 34n 1 3 B TTSIUDP | 4232 Mbps | 0 5 47232 Mbps | 2357 Mbps | B.960 Mbps | 64174782 | 239 255 0.2:5500
e - TVZ_NORWAY 34n 1 4 B 7TSIUDP | 4.456 Mbps | 0 5 4456 Mbps | 735.248kbps B.752Mbps | 47206408  239.255.0.3:5500
[ ] @ TVNORGE 34h 1 5 B 7TSIUDP | 3.144Mbps |0 5 3144 Mbps | 2.228Mbps | 4.068 Mbps | 40174174 | 239.255.0.4:5500
(] - STAR 34n 1 7 B 7TSIUDP | 2.921Mbps | 1 5 2921 Mbps | 1.977Mbps | 3.035Mbps | 32200974  239.255.0.6:5500
(] “ CNN_EUROPE 34n 1 4 B TTSIUDP | 2644 Mbps |0 5 2644 Mbps | 2.168Mbps | 4030 Mbps | 40653886 | 239 2550 10°5500
(] MTW_NORDIC 34n 1 [ B 7TSIUDP | 4.176 Mbps | 0 3 4176 Mbps | 4.152Mbps | 4,192 Mbps | 49091950 | 239.255.0.12:5500
[ ] m DISCOVERY_WORLD  34h 1 7 B 7TSIUDP | 3.672Mbps | O 5 3.672Mbps  3.656Mbps 3721 Mbps | 43331102 | 239.255.0.13:5500
(] - TV2 ZEBRA 34n 1 4 B 7TSIUDP | 4.760 Mbps | 0 5 4760 Mbps | 728576 kbps | 8.752Mbps | 47616019 | 239.255.0.31:5500
[ m BBC HD 34h 1 4 B TTSIUDP | 12.424 Mbps |0 12 |12.424Mbps | 12.408 Mbps | 12.744 Mbps | 146618770 | 239.255.0.159:5500
e - Accumulated 34n 1 nia 51373Mbps | 1 58 | 51373Mbps | 3.480 Mbps | 59.084 Mbps

1 % 3

[Current page] [All streams (offline Clear counters|  [Export...| [Fields...

The Multicasts — Parameters view displays detailed information about each stream.

The user selects which group of measurements should be displayed. Selections are IP parameters, TS
parameters, Ethernet parameters, RTP and FEC parameters, MSYNC parameters, SRT parameters,
User-defined parameters and Statistical parameters. If User-defined parameters is selected, the
Multicasts view displays parameters selected by the user in the Multicasts — Parameters — Fields
view.

For each page the Accumulated row at the bottom of the multicast list displays accumulated values
for all streams associated with the page. The accumulated Min bitrate and Max bitrate is the
minimum and maximum value of the Accumulated current bitrate.

Parameters | [ Summary | [ History | [ Join | Streams | | Ethernet thresh. |
Joined multicasts Userdefined pararne[ers r 1-10: Page 1Training ¥
L 8 2 L L
a ,‘ * 4 5 6.744 Mbps | 2.362Mbps | 8.968 Mbps | 75918222 239.255.0.1:5500
[i ] - 5 5424 Mbps | 2,357 Mbps | B8.960 Mbps | 64316858 239.255.0.2:5500
Li ] 5 3520 Mbps  735.246kbps 8.752 Mbps 47403979 239.255.0.3:5500
i ] E 5 2992 Mbps | 2.22BMbps | 4.968 Mbps | 40285019 239.255.0.4:5500
i} = 5 2576 Mbps | 1.977 Mbps | 3.035 Mbps | 32277174 239.255.0.6:5500
Li ] 5 3.680 Mbps | 2.168 Mbps | 4.030 Mbps | 40760389 239.255.0.10:5500
Li ] Q & 4168 Mbps | 4152 Mbps | 4.192 Mbps | 49213393 239.255.0.12:5500
i} E 5 3680 Mbps | 3.656Mbps | 3.721 Mbps | 43438289 239.255.0.13:5500
Li ] m 5 3.080 Mbps | 728.576 kbps  8.752 Mbps | 47747551 239.255.0.31:5500
Li ] m H 12 12.600 Mbps | 12.408 Mbps | 12.744 Mbps | 146981565 239.255.0.159:5500
[i ] - Accumulated 58 48.464 Mbps | 3.480 Mbps | 59.084 Mbps
4 4
Clear counters Export...| |Fields...
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When the Current page button is clicked it is possible to select the page from a drop-down menu.
The associated thumbnails are shown in the leftmost column of the list of measurements. Click one
of the small thumbnails to view a larger thumbnail that is updated more frequently. Note that it is
possible to disable probe thumbnail extraction in the Setup — Params view.

When All streams (offline) is clicked a complete list of measurements for all joined streams is
displayed. A search field allows the user to type a text string and the multicast list is updated to
display only multicasts matching the specified text. Note that monitoring parameters and thumbs
will not be updated in All streams (offline) mode.

Peak and aggregate measurements are cleared when the Clear counters or Clear counters all pages
button is clicked. Clicking this button also restarts the ETR monitoring for the streams have this
enabled.

Clicking the Export button will allow export of the measurement data as an XML file that is opened
in a new window.

Parameters || Summary || History || Join || Streams | [ Ethernet thresh. |
Joined multicasts Last 4d || Last 24h|| Last Bh||Last 20m||Last Im Statistical parameters v 1-10: Page 1 Training ¥
[ ame " ESUAT)24h _|ES(MLR)-24h [ESRTP)-24h |ES(over)28h _ES(nosig-24h _[PeaklIAT)2¢h [Sum(MLR)-24n _[Peakoit)-24n |
0 NRK_L 0 0 0 0 0 53ms 0 B.900 Mbps
B  NRK_Z 0 [1 0 0 0 5.6ms 0 B.900 Mbps
@ TVZ_NORWAY 0 0 '] o o 36.1 ms o 8.700 Mbps
@ TVNORGE 0 0 0 0 0 10.3 ms 0 4.900 Mbps h
0 STAR 0 0 0 0 0 9.4 ms 0 3.000 Mbps
@ CNN_EUROPE 0 0 0 0 0 25 ms 0 4.000 Mbps
9@ MTV_NORDIC 1] 0 0 0 0 43 ms 0 4.100 Mbps
@ DISCOVERY_WORLD 0 0 0 0 0 5.6ms 0 3.700 Mbps
0 TV2 ZEBRA 0 0 0 V] V] 33.7 ms V] 8.500 Mbps
@ BBCHD 0 0 0 0 0 1l5ms 0 12.700 Mbps
@ Accumulated
Clear counters Export...| |Fields...

Clicking a stream brings up the Detailed monitoring pop-up described later in this section.

In All streams (offline) mode a search field allows the user to type a text string and the multicast
list is updated to display only multicasts matching the specified text.

Parameters Setup
Joined multicasts Last 4d || Last 24h || Last 8h || Last 20m || Last Im j?| | Statistical parameters ;l
[ Wame — [ESUAT}-24h _ES(MLR)-24n _|ESRTP)-24h |ES(overf)-24h __[ES(nosy)-24h _|PeakIAT)-24h _[Sum(MLR)-24h _[Peakbir)-2n
0 [NRK 1 0 2 [} 0 0 71lms 5 9.30 Mbps
@ NRK_ 2 1] 1] 1] 0 1] 49 ms 0 9.30 Mbps
0 | TVNORGE 0 1] 0 0 0 4.7 ms 0 5.20 Mbps
8 STAR 8 9 1] 1] 0 433.9 ms 243 4.40 Mbps
@ CNN_EUROPE 0 1] 0 0 (1] 57.5ms 0 4.20 Mbps
© | TRAVEL_CHANMEL O 1] 0 0 0 6.6 ms 0 3.30 Mbps
@ DISCOVERY_WORLD 0 0 0 0 (1] 7.7 ms 0 3.60 Mbps
0 | ANIMAL_PLAMET 0 1] 1] 0 1] 14.8ms 1] 5.40 Mbps
@ | BBC_LIFESTYLE 0 1] 0 0 0 76ms 0 4.20 Mbps
@ |BBC_ENTERTAINMEN O 1] 1] 0 0 37 ms 0 4.20 Mbps
@ BBC_WORLD 0 6 0 o 1] 5.3 ms 75 3.90 Mbps
@ BOOMERANG (1] 1] (1] 0 (1] 229ms (1] 4.60 Mbps
© | TCM_NORDIC 0 1] (1] 0 0 33.9ms 0 4.40 Mbps
@ CARTOON_NORDIC O 1] 0 0 0 22.6ms 0 4.70 Mbps
0 TVZZEBRA 0 1] 0 0 0 10.6 ms 0 8.70 Mbps
@ DISCOVERY_SCIEMCE O 0 0 0 0 Bms 0 3.60 Mbps
© | DISNEY_CHANNEL O 1 0 0 [1] 44 ms 20 4.60 Mbps
© |DISNEY_XD 0 1 1] 0 ] 44 ms 22 4.30 Mbps
8 | TVZ FILMEANALEN 0 [1] (1] (1] (1] 10.6 ms (1] 7.70 Mbps k B
| Current page || All streams (offline) | | Refresh | | Clear counters all pages | | Export.. | |Trin1 ch-list

NOMAD Portable Probe User’s Manual version 7.0 111



Click the Trim ch-list button to unjoin streams with current status ‘No signal’, thereby removing
them from the list. The Statistical parameters view lists sum or peak values for parameters over
the interval indicated by the selected time button (Last 4d, Last 24h, Last 8h, Last 20m, Last 1m).

7.4.1.1 Parameter columns

Following is a listing explaining the meaning of the columns which may be shown for the joined
multicasts view at Multicasts — Parameters. The columns displayed may be selected in see

Multicasts — Parameters — Fields.

Common parameters
(@: Click the information icon to access the Detailed Monitoring pop-up view.
Thumb: If thumbnail extraction has been enabled, a thumbnail is displayed for each
unencrypted stream. Click the small thumbnail to view a larger image that is
updated more frequently.
If thumbnail extraction has not been enabled, or if the thumbnail extraction fails,
an informational icon will be displayed instead, see chapter 6.4.3 for details on
cthe different icons.
Name: The stream name specified by the user in the Edit Multicast view
Signal: Time since last signal loss
Mon start: Time since monitoring started, either by joining a stream or by clicking the
"Clear counters" button
Page: The page associated with the multicast
CPU: CPU core monitoring this multicast
Input: Network interface used to receive this multicast
Mapping: For MPEG-2 Transport streams, the number of MPEG-2 packets mapped into

each RTP, UDP or SRT packet is displayed here. For SMPTE 2022-7 com-
bined streams, “ST 2022-7” is displayed. For MABR streams, when MSYNC
packets are detected, “MSYNC<version>/<protocol>” is displayed, where
“<version>"1s either 1 or 3 and “<protocol>” is either UDP or RTP. For other
unsupported RTP streams, “RTP data” is displayed.

IP parameters

Curr bitrate:

Instantaneous MPEG-2 Transport Stream bitrate including null packets (PID
8191). The instantaneous bitrate is measured over a time period of 1000 ms,
and is calculated from the size of the RTP, L2TP or UDP payloads.

Min bitrate: The minimum current bitrate measurement
Max bitrate: The maximum current bitrate measurement
IP packets: The number of IP packets received
Dst address: Multicast/unicast destination address : port
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TOS:

Type-Of-Service (also called Differentiated Services Field)

TTL:

Time-To-Live

VLAN ID:

Native VLAN ID of this stream

Src address:

Multicast/unicast source address : port

Joined src:

The source address of the originally joined multicast.

IAT avg:

Average Inter-Arrival Time. The average time between consecutive IP frames
(in milliseconds). Recalculated each second.

For SMPTE ST 2022-7 combined streams, the path differential (PD) is shown
instead, with the sign indicating which of the paths is ahead of the other.

IAT min:

The Minimum Inter-Arrival Time is the minimum registered time between two
consecutive IP frames carrying video. Units are in milliseconds.

For SMPTE ST 2022-7 combined streams, the minimum path differential is
shown instead.

IAT max:

The Maximum Inter-Arrival Time is the maximum registered time between two
consecutive IP frames carrying video. Units are in milliseconds. The Max-IAT
is a measure of the maximum amount of network-induced packet jitter present.
IP packet jitter affects video quality and should be minimized.

For SMPTE ST 2022-7 combined streams, the maximum path differential is
shown instead.

TS parameters

Net bitrate:

Instantaneous MPEG-2 Transport Stream bitrate excluding null packets (PID
8191). The instantaneous bitrate is measured over a time period of 1000 ms.
No bitrate is reported for SMPTE ST 2022-7 combined streams.

CC errs:

The number of times a discontinuity has been detected for all the MPEG-
2 Transport Stream continuity counters. This value is the total number of
discontinuities detected for all PIDs present. Note that this value does NOT
represent the number of MPEG-2 TS packets lost because any continuity counter
mismatch detected for an IP-frame will increase CC errs by one. CC errors are
serious as they will in practice usually result in visual video artifacts (‘blocking’)
if occurring on the video PIDs. CC errors can be due to an erroneous input
signal to the streaming head-end (e.g. from satellite rain fading or changes in
the uplink). Alternatively, CC errors can arise from IP packets being dropped in
the network.

PIDs:

Number of PIDs in the MPEG2-TS

Syncb errs:

Number of transport stream packets with wrong syncbyte (0x47)

#Services:

The number of services found in the multicasts

Ethernet parameters
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Src MAC:

Source MAC address

Dst MAC:

Destination MAC address

RTP Parameters

RTP drops:

Accumulated number of dropped IP-frames due to network errors. Only avail-
able for multicasts that carry RTP information, and for L2TP streams that carry
sequence numbers. When running video inside an RTP wrapper it is possible to
exactly deduce the number of dropped IP frames due to network issues. This is
possible as a result of the 16-bit sequence counter inside the RTP header. The
following sequence will generate an RTP drops of +3: ..., 10, 11, 12, 16, 17,
18, ...

RTP dups:

Accumulated number of duplicate IP-frames. Only available for multicasts that
carry RTP information, and for L2TP streams that carry sequence numbers.
Duplicate IP-frames in the network can occur under normal circumstances and
does not necessarily indicate network problems. The following sequence will
generate an RTP dups of +2: ..., 10, 11, 12, 12, 12, 13, 14, ...

RTP ooo:

Accumulated number of times a packet has been found to be out of order. Only
available for multicasts that carry RTP information. An out-of-order situation is
defined to have occurred when the current sequence number is lower than the
previous one. The following sequence will generate an RTP ooo of +2 (since
there are two occurrences): ..., 10, 11, 15, 12, 16, 17, 13, 14, 18, 19, ...

RTP lag:

The maximum number of packet positions an out-of-order packet has been
moved relative to its correct position. So for example 1,2,3,5,6,7,8,4,9,10 will
result in an RTP lag of 4. The RTP lag is a good measure of how big a packet
re-ordering buffer is needed in the receiving equipment to re-order packets.

Min hole size:

Minimum number of consecutive dropped RTP packets.
1,2,3,10,11,12,15 gives a min hole size of 2.

The sequence

Max hole size:

Maximum number of consecutive dropped RTP packets.
1,2,3,10,11,12,15 gives a max hole size of 6.

The sequence

Min hole sep: Minimum number of RTP packets separating any holes. The sequence
1,2,3,10,11,12,15 gives a min hole sep of 3.
Num holes: Number of packet loss sequences. The sequence 1,2,3,10,11,12,15 gives a num
holes of 2.
FEC mode: The CoP3 FEC mode.
FEC drops: Number of RTP packet drops in the main stream that the FEC could not correct.
C-FEC drops: Number of IP packets in the column-FEC streams dropped.
R-FEC drops: Number of IP packets in the row-FEC streams dropped.

Statistical parameters: MPEG-2 transport stream parameters
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ES(IAT):

Number of seconds during selected period with Inter-packet Arrival Time higher
than associated Ethernet IAT warning threshold.

ES(MLR): Number of seconds during selected period with Media Loss (corresponding to
number of seconds with CC-errors).
ES(RTP): Number of seconds during selected period with RTP packet drops.
ES(overfl): Number of seconds during selected period with bitrate overflow.
ES(nosig): Number of seconds during selected period without signal.
Peak(IAT): Peak Inter-packet Arrival Time during selected period.
Sum(MLR): Sum of Media Loss during selected period (equals number of TS packets lost).
Peak(bitr): Peak stream bitrate during selected period.
MSYNC parameters
MSYNC URI URI of of the MSYNC object being decoded as given from the object URI

field of the object Info MSYNC packet.

Detailed Monitoring

The Detailed Monitoring pop-up is activated by clicking a stream line in the monitoring list.

The current parameters for the selected stream are displayed in the bottom of the dialog, as in the
Joined multicasts list.

Clicking the Clear button will clear all information about the selected stream, including PSI/SI
analysis data. Clicking the MediaWindow button will open the Media Window Selected channel
view. This is described in section 7.5.

Detailed Monitoring — Services
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Detailed Monitoring »

Services
Ficl RER CC errors TypE
= [B) 3 KELC T 12164 Mbps | 5.206 Mbops 15691 Mbps | 0 [i ] ATSC zervice
(249 MPEG2 video 11.568 Mbps | 75616 Mbps 15085 Mhps O (i ] MPEG2 Wideo v
] o052 A0-3 Audio 394 416 kbps | 390728 kbps 400008 kbps | O [i] AC-3 Audio
o253 AC-3 Audia 197 205 kbps 195360 kbps 200,000 khps O (i ] AC-3 Audio
(187 48 PMT 4.512 khps 4096 khps £.016 khps a0 i ] PRAT
E||:| 4UTY 3.450 Mbps 1.076 Mbps 6.212 Mbps 1} [i ] ATSC zetvice
: E| BS MPER? Wideo 3.2449 Mbps GYE.736 kbps  B.006 Mbps ] [i] MPEG2 Wideo v
J;::BB A0S Audia 187 205 kbpz  195.520kbps 200.000 khps | O i ] AC-3 Audio
54 PMT 4512 kbps 4086 kbps 6.016 kbps 0 [i] PMT
5 1om 2.404 Mbps 1.022 Mbps 6.130 Mbps 0 [ ] ATSC service
.. Cther PIDs 138472 kbpz  7o4d48kbps G736 kbps O Cther

Mame Mapping Iet bitrate ZC errs 2y rich SErvices
KELC inp 1 stream 1 432z 3 17 enp... TTSRTP 18121 Mbps 0 36 0 3 19400 Mbps | 19376 Mips

.3

The NOMAD is continuously gathering detailed information for the selected multicast. The NOMAD
will continue updating the detailed information for the selected multicast until another is selected.

The Detailed Monitoring — Services view lists detected MPEG-2 TS services (by analyzing the
PSI/SI tables), providing the following aggregate information for each service:

Service/Pid: For each service, the service-name or service-id is obtained from the PSI/SI tables.
PIDs that do not belong to a service are denoted ‘Other PIDs’. The service ID is
presented in square brackets.

Bitrate: Service bitrate in bits per second

Min bitr.: Minimum service bitrate in bits per second

Max bitr.: Maximum service bitrate in bits per second

CC errors: Number of Continuity Counter occurrences

Thumb: Click the () icon to access the Thumb pop-up view, explained below

Type: The list entry service type or PID type
PCR: This field will be checked if the corresponding PID carries PCR
Scr: This field will be checked if the corresponding PID is scrambled

Detailed Monitoring — Event Log
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Detailed Monitoring »

Time ) iption
2020-11-04 134541 First packet received 2
2020-11-0316:30049 SIGMAL First packet received 2
2020-10-30 07-55: 4 SIGHAL First packet received 2
2020-10-2910:10:38 | SIGHAL First packet received 2
2020-10-29 09:45:35 SIGHAL First packet received 2
2020-10-28 225541 SIGMAL First packet received 2
2020-10-28 21:50: 44 SIGHAL First packet received 2
2020-10-28 073045 SIGHAL First packet received 2
2020-10-28 05:25:47 SIGHAL First packet received 2
2020-10-27 20:50:44 | SIGHAL First packet received 2
2020-10-27 05:49:456 SIGHAL First packet received 2

Mame Mapping It bitrate ! £ s |y services |[Curr bitrate in hitrate
KELC inp 1 stream 1 a03s 3 17 enp... TTSRTP 18122 Mbps 0 24 0 3 1947 Mbps | 19358 Mips

.3

.

The event log contains informative text that may prove helpful for diagnosing transport and bitstream
level errors.

Detailed Monitoring — IAT

Detailed Monitoring »

Sermices || Event log m

Inter Arrival Time histogram

14K

2030

302

44

5

M 1
14T 2475 404y T4ps 55Gs 1.235ms

|Auto ZOom ||Zoom in ||Zoom 0ut| Logarithmic scale Clear 14T

Mapping Ilet bitrate > Synch errs |#2e 2z |Curr bitrate  |Min bitrate
KEL O inp 1 stream 1 16m 3 17 enp... TTSRTP 15143 Mhps O 19436 Mhps  19.293 hbp:
L3

.

Mame

In the Detailed Monitoring — IAT view, the Inter Arrival Time histogram shows the accumulated
number of IAT measurements within each presented interval. Vertical green lines indicate the
maximum and minimum [AT values. By clicking the IAT range buttons it is possible to change the
zooming of the graph. If the Auto zoom button is pressed the diagram will auto-scale to always
include the minimum and maximum IAT readings.
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The IAT histogram is a very useful and intuitive measure of how well the network is performing in
terms of forwarding real-time traffic. A predictable and tightly bunched graph indicates small levels
of network jitter. An unbound graph indicates network jitter issues typically brought forward by
traffic congestion or misconfigured routers. Clicking the Clear IAT button will clear the IAT graph.

Note that for variable bitrate streams the IAT histogram will show a very different IAT distribution
compared to the histogram for a constant bitrate stream. The histogram in the screenshot above
displays the IAT distribution for a CBR stream.

For SMPTE ST 2022-7 combined streams, the path differential (PD) is shown instead.
Detailed Monitoring — MSYNC

Detailed Monitoring x

# JObectUR Sz |Recewed _|Age [ObiectiD
12 | test object 2959 656.01 k 463 [ 463 33s Oxb3f

11 test object 2960 434,79 k 307 /307 2Bs Oxb90

10 test object 2961 151.39 k 107 7107 243 Oxb91

9 | test_object_2952 BOE.T4 k 492 {492 23s Oxb92

B |test_object 2963 66.07 k 47 1 47 1V s Oxb93

7 | test_object 2964 612.08 k 432 /432 17 s Oxb94

6 | test_object_2985 25047 k 177 1177 12s Oxbas

5 | test_object 2966 J6.01 k 26126 10s Oxb96

4 | test_object 2967 38.90 k 28128 95 Oxb97

3  test_object 2968 20247 k 1437143 Os Oxb98

2 | test_object 2969 6848 k 49 /49 7s Oxb99

1 test object 2970 90.04 k 64 ) 64 7s Oxb9a

* | test_object_2971 45719 k 3237323 65 Oxb9b

14 | test_object 2957 122.04 k ari/ar 40 s Oxb8d

13 test object 2958 639.71 k 452 [ 452 30s Oxbde

[Neame ——"""Signal Page |CPU input | Mappng |Netbirate | CC errs |PIDs |Synch ers | #Senvices |Cur bitale | in biate

NC_233.26.74.1 Tés 1 8 enp... M3YMC3/RTP | 981.704 kbps | 0 0 o 0 991.704 kbps | 991.544 kbps

|Cluse| |Clear| |MediaWind0w|

When MSYNC monitoring is enabled for a stream, this view displays a list of the objects received.
To enable MSYNC monitoring, the stream may be configured as MSYNC in Multicasts — Streams
— Edit.

The probe retains a list of the last 15 objects received for each stream configured as MSYNC. As
new objects are received, they are appended to the bottom of the list. When the probe has filled up
the list, it starts writing new objects from the first row again, thereby overwriting the oldest objects.
This facilitates viewing the objects which have been received within the last update. In addition it
makes reading the lines easier as only the minimum amount of rows are changed between each view
update.

The following columns are defined:

# Object receive order. The most recently received object is indicated with an asterisk
(*). The oldest object received is 14.
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Object URI

The URI of the object as given from the object URI field of the Object Info
MSYNC packet. If the file contains control information, i.e. the object type
field of the object Info MSYNC packet is equal to control or Media manifest,
the URI is displayed as a link and the content of the object may be downloaded.
The size of the file which the probe keeps is limited to 1 MiB. If the file was not
received in its entirety, there will be gaps in the file.

Size

The size of the object as specified by the object size field of the Object Info
MSYNC packet.

Received

Number of packets received / Number of packets in the object. Any difference
between these two numbers indicates packet loss. The number of packets in
the object is given by the number of MSYNC packets field of the Object Info
MSYNC packet.

Age

The age of the object. This is calculated as the difference between the current time
and the reception time of the Object Info MSYNC packet.

Object ID

The id of the object as given from the object identifier field of every MSYNC
packet.

The Thumb View pop-up is accessed by clicking an information icon in the Detailed Monitoring —
Services view. The pop-up window is identical to the one displayed in the Thumbnails view. For
more details, see chapter 6.4.1.

7.4.2 Multicasts — Parameters — Fields

Parameters || Surnmary | | History || Detect || Join || Streams || Ethemet thrash

COmmon
Thurmk
Mame
Signal
Page
CPL
Input
Mapping

IP

Curr bitrate
Min bitrate
Max bitrate
IP packetz
D=t address

Custom monitoring parameter selection

Zelect parameters that are to be dizplaved in list. List will load faster if fevver parameters are selected.

Display in list Description
hd Thurmbnzil
hd Mame of stream (i.e. channel)
bd Time since last signal loss
Which page a multicast iz azsigned to
Which CPU care stream is proceszed on
Ld Ethernet input of stream
bd Howe MPEG packets are mapped into RTP o UDP packets
Dizplay in list Description
bd Instant bitrate (last 1000 ms) of UDP paylosd
v Min Curr bitrate
v Mz Curr bitrate
Mumber of IP packets
b Mutticastiunicast destination addrezs ;. port -
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The Multicasts — Parameters — Fields view enables selection of the parameters to be displayed
in the Multicasts — Parameters view. They are only in effect when User-defined parameters is
selected as shown in Multicasts — Parameters. Note that thumbnails must also be enabled in the
Setup — Params view for thumbnail availability.

7.4.3 Multicasts — Summary

Parameters | | Summary | History || DetectHJDin || Streams || Ethernet thresh.

Overall eth stream status Probe Full Service Monitoring status

WEth streams with active alarms:3 Irterface bitrste: 29,447 Mbps Maonitoring: 7§ 29.397 Mbps MEnablediOl; 272

Summary for each page

OK  ES(MLR) ES(RTPF) ES(overfl) ES(nosig) OK  ES(MLR) ES(RTPF) ES(overfl) ES(nosig)
H P 343 1m 4975 i 0 Major 0O Pid 0/0 i 0 i 0
W o 14 i 0 i 1505 Minar 00 r2 0/0 i 0 i 0
O P3040 0 0 0 0 O pi3 0/ 0 0 0 0
O P4 040 0 0 0 0 O P4 0/0 0 0 0 0
O ps 040 ] i ] i O p5  0/0 ] i ] i
O B8 040 i 0 i 0 0 PIE D/ i 0 i 0
O P 040 0 0 0 0 O P70/ 0 0 0 0
O P8 040 0 0 0 0 O plE 040 0 0 0 0
O P3040 0 0 0 0 O P9 040 0 0 0 0
O PO 040 i 0 i 0 O P20 0/0 i 0 i 0

|E=-4d||[ES-24h | [E3-8h |[ES-20m | [ES-1m]

The intention of this page, together with the alarm list, is to provide enough information for the
operator to immediately see if there is anything seriously wrong with one or more Ethernet input
streams. The overall status for the Full Service Monitoring (FSM) is also shown.

Throughout this view the bulb colors indicate the most severe active alarm. They may be green (no
alarm), yellow (warning), orange (error) or red (major). The bulb color is based on user-defined
alarm severity settings for each alarm. A grey bulb indicates that monitoring is disabled.

The following Ethernet parameters are shown:

Eth streams withactive alarms: Shows the number of streams that are presently in an alarm
state (0-50). Note that the number of alarms counted refers
to default settings, and alarms disabled by the user will still
be counted.

Interface bitrate: This is the total bitrate sensed on the data/video interface(s).
It should be greater than or equal to the Monitoring bitrate.

Monitoring: This is the total number of Ethernet streams monitored (0-50)
and the total bitrate for these streams.
Full Service Monitoring status: The number of enabled FSM services / number of OK FSM
services
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The probe is capable of monitoring up to 50 streams simultaneously. The probe splits streams
into pages for easy handling. Each of the 20 predefined pages can be given a name and have a
user-defined number of streams associated.

Part of the page-status is error-second statistics for the fundamental parameters MLR, RTP, overfl
and nosig summed across all streams belonging to that page.

The error-second statistics interval is selected by clicking the buttons. For example, clicking the
ES-8h button will present error-seconds for the last 8 hours. If 10 streams for a page have been
without signal for the last 8 hours, the nosig will show as 80hours.

The following parameters are presented (note that the error second values are accumulated from
probe boot time, and they will only be cleared by reboot or by clicking the Clear all counters button
in the Main view):

‘Bulb’: The bulb indicates the most severe active alarm for any of the streams on the page.
Active alarms are located on top of the alarm list. The alarm severity is reflected by
the color of the associated icon.

Next to the bulb is a link that will lead to the Monitoring page if pressed. The
Monitoring page will present error-second statistics for each stream individually.

OK: Shows how many of the streams monitored on this page are without active alarms

ES(MLR): Number of seconds in selected period with continuity counter errors in the MPEG2
transport stream (which corresponds to the number of seconds with non-zero Media
Loss Rate).

ES(RTP): Number of seconds in selected period with RTP packet-drop

ES(overfl): Number of seconds in selected period with bitrate overflow

ES(nosig): Number of seconds in selected period where no signal (i.e. no data) was received

7.4.4 Multicasts — History

Parameters || Summary || History || Detect || 547 || Join || Streams || Ethemet thresh.
Alarm and event history
Range: 22hdsm History over 24k - each bar is 15m r Available graphs
1 Mo signal
CCerr
Mo signal -
RTPdrop (]
RTPdup O
141 RTPooo J
Tat bitr O
CCerr —
L Maon bitr [
- A 1 | | MIC errs O
130030 160050 19:005u 22:005u 01:00ma 04:00a 0700k 10:00kD 11:43Mao -
Apply
|~4 days ||~24 hours ||~8 hiours ||~9E| min| |Clear his‘tory|
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The probe keeps statistical Ethernet information for the last 4 days for visual inspection in the
history timeline view.

Each bar in the histogram corresponds to a number of events that occurred within a certain time
interval. The interval that each bar represents depends on the scale, from 1 minute (when 90 min is
selected) to 1 hour (when 4 days is selected).

Clicking the Clear history button will reset all history graphs.

Tool-tip information is available for each bar and shows the time-interval for the bar and its exact
value. For example, the tool-tip information ‘1315-1330:2" means that within the time interval
13:15-13:30 there were 2 occurrences.

The histogram is updated every minute.

Any subset of the following parameters can be selected, click the Apply button for changes to take
effect:

No signal: The number of streams that reported the ‘No signal’ alarm during the interval
represented by the bar.

CCerr: The number of times a discontinuity has been detected for all the MPEG-2 Transport
Stream continuity counters in the interval represented by the bar. This parameter
corresponds to the sum of CC errs reported by all streams.

RTPdrop: Accumulated number of dropped IP-frames due to network errors in the interval
represented by the bar. This parameter corresponds to the sum of RTP drops
reported by all streams.

RTPdup: Accumulated number of duplicate IP-frames in the interval represented by the bar.
This parameter corresponds to the sum of RTP dups reported by all streams.

RTPooo: Accumulated number of times a packet has been found to be out of order in the
interval represented by the bar. This parameter corresponds to the sum of RTP ooo
reported by all streams.

Tot bitr: Bitrate sensed on the data/video interface(s).
Mon bitr: Bitrate on the data/video interface(s) corresponding to joined multicasts.

NIC errs: Detected NIC errors. NIC errors are most likely caused by a bad cable or a miscon-
figured router. A NIC error may impact packet loss measurements such as CC errors
and RTP errors.

Note that the history graphs show the sum for all streams being analyzed across all pages. So for

example, if two streams experience No signal at the same time the No signal graph will increase by
2.

7.4.5 Multicasts — Detect
Please see chapter 7.7.2 on page 143.
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7.4.6 Multicasts — SAP

Parameters | | Summary | [ History | | Detect || SAP | [nin | [ streams || Ethernatthrash |
B35 Sri address aime:

239.255.0.2 1008113 FEM HD ethi ) TSRTP
23925503 1008113 YOX HD ethi ) TSRTP
239.255.0.4 1008113 TwMarge HD ethi yes TSRTP
23925505 1008113 T+ 2 Mews HD ethi ) TSRTP
23925506 1008113 C More Golf HD ethi na TSRTP
23925508 1008113 Mt Geo HD (M) ethi i) TSRTP
239255010 1008113 239.255.0.10:5500 Not Present(7:B (TP C13)7007) ethi na TSRTP
239255012 1008116 Ahusic ethi na TSRTP
239.255.0.20 1005116 CNEC Europe ethi na TSRTP
239255023 1008113 TLC Sverige HD ethi na TSRTP
239.255.0.24 1008113 239.255.0.24:5500 Not Present(7:B (TP C13).7084) ethi na TSRTP
239.255.0.26 1008113 239.255.0.26:5500 Not Present(7:B (TP C13)7008) ethi na TSRTP
239255027 1008113 TLC Marge HD ethd na TSRTP |«

[Live view | [view list offine | [add selected to stream list| [4dd all to stream list|

The SAP view displays streams announced using the Session Announcement Protocol, detected by
the NOMAD.

As long as Enable SAP discovery is enabled in the Setup — Params view, the NOMAD will
continuously try to detect streams. Click the View list offline button to view the stream list in offline
mode. Click the Refresh button to update the stream list in offline mode.

The source address makes it possible for the NOMAD to distinguish between multicasts with the
same destination IP address and port, provided that Source specific multicasts has been enabled in
the Setup — Params view.

If the stream is currently joined by the NOMAD (i.e. the NOMAD is currently monitoring the
stream), the Joined field is set to yes.

Detected streams can be added to the NOMAD?’s stream list by selecting streams and clicking the
Add selected to stream list. To add all detected streams the Add all to stream list button can be
pressed.
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7.4.7 Multicasts — Join

Parameters || Summary || History | Join || Streams || Ethemet thresh.

Selection of multicasts and unicasts,to monitor (multicasts are joined)

r Available multi lunicasts r Multicasts/unicasts to monitor
NRK_2 (239.255.0.2:5500) NRK_1 (239.255.0.1:5500) o1
STAR@MCAST (239.255.0.6:5500) TVZ_NORWAY (239.255.0.3:5500) rz
ANIMAL_PLANET (239.255.0.14:5500) TVNORGE (239.255.0.4:5500) h
BBC_LIFESTYLE (233.255.0.15:5500) SHOWTIME (239.255.0.7:5500)
BBC_ENTERTAINMENT - CNN_EUROPE (238.255.0.10:5500)
239.255.0.16:5500) o= .
( MTV_NORDIC {239.255.0.12:5500)
BLOOMBERG_TV (239.255.0.17:5500) <= | | DISCOVERY_WORLD (239.255.0.13:5500) info
BBC_WORLD (239.255.0.19:5500) TVZ_NYHETSKANALEN
CNBEC_Europe (239.255.0.20:5500) (239.255.0.58:5500)
NAT_GEOGRAPH (239.255.0.21:5500) TV2 Sport (239.255.0.5:5500) P10 P20

BOOMERANG (239.255.0.22:5500)
TCM_NORDIC (239.255.0.25:5500)

E

Flush e | |Fill page (+10/page)
Flush all Fill all (+10/page)

In order for the defined Ethernet multicasts to be monitored by the probe, they must be joined.
The Multicasts — Join view and the Multicasts — Streams view allow the user to select which
multicasts that are joined by the probe.

Streams defined in the Multicasts — Streams view will appear as available streams on the left hand
side of the arrows in this view. Select streams to be monitored by clicking them and moving them to
the right hand side of this view using the arrow. Changes should be confirmed by clicking the Apply
changes button.

The probe can join a maximum of 50 uni/multicasts, these may be freely associated with the 20
probe pages.

The streams will be presented in the Joined multicasts list in the Multicasts — Parameters view.

It is possible to flush or fill the multicasts/unicasts to monitor list by clicking the corresponding
button. Note that these operations will take effect immediately; it is not necessary to click Apply
changes for multicasts to be joined or unjoined.
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7.4.8 Multicasts — Streams

FParameters || Summary H History H Detect| SAP || Join || Streams || Ethernet thresh

Multicasts g

Edt | ] o thernet thresh  [WBC thresh TR thresh |0 thresh Service thresh
FEM HD Edit W W 23925502 5500 [u} SFP+ & Default Default Drefault Default Detault

WO HD Edit W W 23925503 5500 u} SFP+ A4 Default Defaultt Default Default Detault
TWMorge HD Edit v v 23925504 5500 1] SFP+ A Default Default Default Drefault Defautt

T 2 Mewes HD Edit W W 23925505 5500 Ju] SFP+ A Default Defautt Default Drefault Defautt
 Mare Golf HD Edit W W 23925506 5500 [u] SFP+ A Default Default Default Drefault Defautt

Mat Geno HD (M) Edit v v | 23925508 2500 o SFP+ A Default Default Default Default Detautt
239.255.0.10:5500 Mot P... | Edit v v 239255040 5500 o] SFP+ A Default Default Default Default Detault
4hdusic Edit W W 239255042 5500 o SFP+ &4, Default Default Drefault Default Detault

CMBC Europe Edit W W 239255020 5500 [u} SFP+ A4 Default Default Default Default Detault

TLC Sverige HD Edit W W 239255023 5500 u} SFP+ A4 Default Defaultt Default Default Detault
239.255.0.24:5500 Mot P... | Edit ut v 239255024 5500 1] SFP+ & Default Drefautt Default Drefault Defautt
239.255.0.26:5500 Mot P... | Edit v v 239255026 2500 1] SFP+ & Default Drefautt Default Drefault Defautt =
T1 o bl LIF = Saa AmasccaaT oo n cen. @ AR Pt ot Pt Pt

>

Streams: 128

[Add new| [Edit selected| [Delete selected| M[10 Add N [Distribute ETR engines | Startjoin | Page 1 v

|J0in seleded| |Unj0in seleded| |FiII pages| |Unj0in aII| |Fields...|

In this view the operator can define multicasts available to the probe and associate a name with each
multicast address. This name will be used by the probe when referring to the multicast. If no name
has been defined the probe will use the multicast address:port notation.

It is possible to add, delete or edit several entries simultaneously. Several entries are selected by
using the regular Ctrl + click or Shift + click functionality. When adding new entries the current
dialogue values will be used as the template with the values for Name and Address incremented for
each.

Note that both multicast and unicast addresses can be entered here.

The Distribute ETR engines button will distribute the selected streams, with ETR disabled, on
the unused ETR engines. An ETR engine is considered unused if no stream with ETR enabled is
assigned to it.

The search field in the upper right corner of the view allows the user to type a text string, and the
multicast list is updated to display only streams matching the specified text.

Clicking Add new or selecting one or more multicasts and clicking Edit selected will open the
Multicast — Streams — Edit pop-up view. When multicasts have been defined, clicking Join
selected will join the selected multicasts and enable monitoring. The probe will only analyze joined
multicasts. Clicking Join all will join all multicasts in the list (up to the licensed maximum number
of channels). Unjoining one or more multicasts is done by selecting multicasts and clicking Unjoin
selected or by clicking Unjoin all.

When the Edit button is clicked it is possible to define the following multicast parameters (note
that some parameters are only relevant and selectable when the probe is equipped with the correct
options):
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Edit Multicast x

General || sourcesissm || ETR || content || T2mi || 5RT || Advanced |
Property Value Description
haime [MasA UHD | Idertifier for referring to this stresm
Group Names |Group names, separated by c| Groups that this stream belongs to
Lddress [239.255.0.26 | Multicastiunicast address
Port Multicastiunicast port
Ethernet thresholds Defined in MutticastsiEthernet thresh.
+BC threshalds Defined in Setup/vBC thresh
Join stream [} Check to monitor stream
Extract thumbnails Check to extract thumbnails
Join interface On which interface to monitar streamm
Page On which page to display stream

Apply changes

General

Name: A name should be assigned to each unicast/multicast. The name will

be used throughout the NOMAD user interface when referring to this
stream. It may also be used by an external management system like the
VideoBRIDGE Controller.
To enable SMPTE ST 2022-7 monitoring, create two streams with the
same name, but with a different class name, for each of the paths, and
enable SMPTE ST 2022-7 monitoring on the Advanced tab. The class
name is everything added after @ in the name.

Group Names: A comma separated list of groups this stream belongs to.

Address: The IP address of the unicast or multicast. For a SRT, T2MI inner or
SMPTE ST 2022-7 combined stream, enter a dummy address that falls
within the range 224.0.0.0 to 239.255.255.255.

Port: The port number of the unicast or multicast. For a SRT, T2MI inner or
SMPTE ST 2022-7 combined stream, enter a dummy port number.

Ethernet thresholds: The Ethernet thresholds specify various error limits. Selectable Ethernet
thresholds templates are defined in the Multicasts — Ethernet thresh.
view. For a T2MI stream select a dummy threshold template.

VBC thresholds: The VBC thresholds specify various error limits to be used by Video-
BRIDGE Controller to generate alarms. These thresholds are only rele-
vant if the VideoBRIDGE Controller is used. VBC threshold templates
are defined in the Setup — VBC thresh. view.

Join stream: Check the ‘Join stream’ check box to join a multicast or unicast. Only
joined streams are analyzed. A stream may also be joined from the
Multicasts — Join or Multicasts — Streams views, and the status of
this check box will be updated accordingly.
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Extract thumbnails:

When enabled, the probe will generate thumbnails for this multicast. In

order to enable this option, Extract thumbnails also needs to be enabled
in the Setup — Params view

Join interface:

Select which interface to join the selected multicast. The data interface(s)

are listed, as well as any enabled VLAN interface (defined in Setup —

VLAN:S).
Page: For easy navigation, each stream can be assigned a specific page. The
names of the pages are defined in Setup — Pages.
Edit Multicast

Gensral || SourcesSSM |[ETR || content || T2mi || SRT || Advanced |

Property Value

Source 1
Source 2
Source 3
Source 4

Source 5

flonz087 |
flonzo6s |
[oon |
|
|

[oon
[ooon

Description
Username Source address
Username Additional source {use 0.0.0.0 for none)
Username Additional source {use 0.0.0.0 for none)
Username Additional source {use 0.0.0.0 for none)
Username Additional source {use 0.0.0.0 for none)

The mutticast will be joined with any nonzero source-address.
For any source address match the Mon page's Sre address column will display the Username.

Sources/SSM

Source 1:

If a zero source address is specified for a multicast it will be joined without a source.
This allows both source specific multicasts and non-source specific multicasts to
co-exist in the same network and be joined by the NOMAD.

Source 2-5:

Additional SSM source addresses may be specified to enable back-up solutions.
Note that it is the operator’s responsibility to ensure that a multicast is only
transmitted by one SSM source at any time.

Username:

For each of the sources listed it is possible to specify a name for this source. In the
Multicasts — Parameters view, this name will be displayed in the Src address
column instead of the source IP address. This can be used to easier distinguish
between the main and backup transmitters etc.
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Edit Multicast

General || SourcesrSSM ”ah Content || T2ul || SRT || Advanced
Property Value Description
Enahle ETR Check to monitor ETR far this stream
Select ETR engine 1—400) Select which ETR engine should manitar this stream
ETR thresholds Defined in ETR 290/ETR thr.
PID thresholds Defined in ETR 290/PID thr.
Service thresholds Defined in ETR. 200/Service thr.
Reference table set Defined in ETR 290/Ref thr
ETR (ETR290 Option)
Enable ETR: ETR monitoring of a stream will not take place unless it is enabled by this
setting. This parameter is only relevant if the probe is ETR enabled.
ETR monitoring is not supported for SMPTE ST 2022-7 combined
streams.
Select ETR engine: If the probe is licensed for several Ethernet ETR engines the user may
select which engine should be used to analyze the stream. The default
ETR engine selection is IPTV1. It is also possible to use the Distribute
ETR engines button described above to assign streams to engines.

ETR thresholds: The ETR thresholds specify various error limits and alarm conditions.
Selectable ETR thresholds templates are defined in the ETR 290 — ETR
thresh. view. The round-robin cycling time is also defined by this thresh-
old template. This parameter is only relevant if the probe is ETR enabled.

PID thresholds: The PID thresholds specify various error limits and alarm conditions.

Selectable PID thresholds templates are defined in the ETR 290 — PID
thresh. view. This parameter is only relevant if the probe is ETR enabled.

Service thresholds:

The Service thresholds selection defines various error limits and alarm
conditions. Selectable service thresholds templates are defined in the
ETR 290 — Service thresh. view. This parameter is only relevant if the
probe is ETR enabled.

Reference table set:

The Reference table set selection is used to compare the tables in the
transport stream with a set of stored tables. These tables are defined in the
ETR 290 — Gold TS thresholds view.
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Edit Multicast x

Gensral || Sourcesissm || ETR || Content || Tami || SRT || Advanced

Property Value Description

Group reference || Select a5 reference strean for EBP group jiter measurements.
Content threshalds | Freeze-frame v | Defined in Contert/Content thresh.

Service thresholds | MRk service threshald o | Defined in Contert/Service thresh.

Content =chedule When not to generste contert alarms; defined in Setupf=cheduling

Apply changes

Content

Content thresholds: The Content thresholds specify content alarming options. Selectable
Content thresholds templates are defined in the Content — Content
thresh. view.

Service thresholds: The Content service threshold group that should be assigned to the mul-
ticast. Content service threshold groups that have been defined in the
Content — Service thresh. view are available for selection from the
drop-down menu.

Content schedule: The scheduling scheme that should be assigned to the content monitoring
for the multicast. Scheduling schemes that have been defined in the Setup
— Scheduling view are available for selection from the drop-down menu.
Scheduling allows masking content alarms at predefined time periods. The

schedules can be overridden for specific services using Content service
thresholds.

Edit Multicast ®

Gensral || Sourcesiss || ETR || cantent || T2M1 || SRT || Advanced

Property Value Description

Container stream | HatBird 441 v | Container stream far this T2MIinner stream
Diata PID PID of container stream

PLPID | Uze first PLP_ID detected » | PLP IDr of thiz inner stresm

Up to 25 T2MI streams can be monitored in parallel (simultaneously by different ETR. engines). if more streams are
added they will not get TS Sync.

Inner T2Ml streams are presented inthe ETR290 menus of this device and not in IP specific views such as Multicasts/Parameters
o MW IP zettings are ignored for these streams.

When Data PID or PLP D is changed the streams need to unjoined and then joined again for the setting to take effect.

Apply changes

NOMAD Portable Probe User’s Manual version 7.0 129



T2MI (T2M1 Option)

Container stream: For a T2MI inner stream the container stream (outer stream) must be

specified. Select the container stream from the drop-down menu. For
streams other than T2MI inner streams (none) should be selected.

Data PID: The container stream PID carrying the inner stream

PLP ID: The PLP ID for the inner stream. Select a fixed PLP ID value from the

drop-down menu or specify that the first detected PLP ID should be used.

Edit Multicast x

General || Sourcesissm || ETR || Gontent || SRT || Advanced

Property Value Description

Enahle Check to manitar
Modde Liztener v Mode of operstion
Part 1024 SRT part

Host Hoszt to cal Hoszt to call
Passphrase|Encryption key Encryption key
Latency 120 ms Receiver-zide latency
Stream D |Stream D Stream D

SRT streams are monitored a3 if they were received as regular multicasts with some additional measurements.
The P and port seftings under the 'General' tab are ignored for these streams.

Caller: The probe sends the connection request to the peer, which must be listenet, which initistes the connection.
Listener: The probe waits to be contacted by any peer caller.
Rendezvous: & connection where both parties are equivalent and both attempt to initiste a connection simutaneously.

SRT
Enable: Enable to monitor SRT stream
Mode: The mode of operation the probe should use; either a Listener, a Caller or Ren-
dezvous.
Port: The port number to receive the SRT stream through.
Host: The host address of the SRT stream source. (ignored for Listener mode)
Passphrase: In case the SRT stream you want to receive is encrypted. If left blank the stream
is assumed to be unencrypted.

Latency: Defines the minimum receiver buffering delay before analyzing the video content
in an SRT data packet. A larger value gives a larger window of time for the SRT
protocol to retransmit lost packets, and vice versa.

Stream ID: A free-form string sent by a caller to the opposing listener during connection

initiation. Will have no effect if set on Rendezvous or Listener mode.

The probe currently supports up to 4 concurrent SRT receive sessions. When operating SRT in
Listener mode the probe will await an external caller to connect to the specified UDP port before
data reception occurs. Select the network interface to listen on under the General tab.
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More information on SRT streams can be found in D Appendix: SRT Streams.

Edit Multicast

seneral || Sourcesisam || ETR || cantent || T2mi || SRT || Advanced

Property
Has FEC
SMPTE ST 2022-7 manitaring

L2TP Session D
MABR Type

current stream.

Value Description
[l Enahle FEC manitaring far this stream
|:| Enshle Seamless Protection Switching monitoring

ﬂ

MEYMC MAER Type
To monitar SMPTE ST 2022-7 Seamless Protection Switching, enable the checkbox above and configure two paths as separate
streams with the same name, hut qualified with class names ("@" sign followed with a name). The IP settings are ignored for the

L2TP Session D for Remate PHY

Advanced

Has FEC:

The stream carries COP3 (SMPTE ST 2022-5) Forward Er-
ror Correction. If enabled, statistics about FEC drops and
correctible errors will be reported for the stream.

SMPTE ST 2022-7 monitoring:

This is a Seamless Protection Switching (SMPTE ST 2022-7)
combined stream.

Session ID:

The session ID of the L2TP stream is specified here (or O if
not used). It is used together with the multicast address to
identify the L2TP stream.

MABR Type:

The MABR kind. Possible values are: Disabled and MSYNC.
When the setting is Disabled, the stream is decoded normally.
When set to MSYNC, the stream is interpreted as MSYNC. If
the stream may be decoded as MSYNC, the MSYNC objects
received are stored and listed in Detailed Monitoring —
MSYNC.

Seamless Protection Switching (SMPTE ST 2022-7) monitors the same stream transmitted twice.
The probe verifies that the two streams combined do not have packet loss and the jitter between the
two streams. When two multicast/unicast streams are selected, the probe will report errors report
errors if the same RTP packets are missing from both streams. Errors are also reported if the timing
between the two stream exceeds the threshold settings.

To enable SMPTE ST 2022-7 monitoring, set up a combined stream with the SMPTE ST 2022-7
monitoring checkbox enabled. The IP settings are ignored for this stream. Then set up the two path
streams, giving the same name, but with different class names. The class name is everything added

after @ in the name.
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The NOMAD supports monitoring as a receiver class C for SBR streams, as defined in SMPTE ST
2022-7:2019.

L2TP (remote PHY) streams are mapped into multicasts. In order to identify the correct stream the
multicast address is entered in the General tab and the session ID of the L2TP stream is specified
here. The port number is not used, and will be shown as 0.

To identify available L2TP session IDs, join the stream first and then use the Multicasts — Detect
view to see the session IDs that are available. Both IPv4 and IPv6 is supported.

If the L2TP stream carries valid sequence numbers, dropped or duplicated frames will be analyzed
by the NOMAD in a manner similar to RTP streams.

7.4.9 Multicasts — Ethernet thresh.

Parameters  Summary  History Detect SAP  Join Streams  Ethemet thresh,

Threshold presets
These thresholds are used to zcale graphs, generste probe alarms and to determine when an error-second has occurred
IATMLE er... |IATMLRE we . [Max bitrste  |Min bitrate Mo signal ms |RTP drops |SRT drops
Defauit 205 431 30 0.1 1000 1 1 Eciit
T 27 205 431 30 0.4 1000 1 1 v Eciit
Fadio g 150:8 130:1 1 0.1 1000 1 1 V Eciit
HOTY 3 30:8 20:1 =0 1 1000 1 1 v Eciit

Thresholds: 4

[£dd new threshold | [Duplicate selected | [Delete selected| [Edit selected]

Thresholds are used to determine when to actually raise an alarm upon detection of an error. The
Ethernet thresholds are used for generating Ethernet probe alarms as well as for calculating error-
seconds. Error seconds and ETH probe alarms are issued whenever measurements exceed the
defined threshold levels for a parameter. Ethernet thresholds are also used to scale some graphs like
the MediaWindow graphs. The alarm level of each of these alarms is set in the Alarms — Alarm
setup view. Note that it is also possible to disable alarms in the Alarms — Alarm setup view.

The Multicasts — Ethernet thresh. view makes it possible to define threshold values that operate
at stream level. Thresholds are associated with each stream in the Multicasts — Streams — Edit
view. There are two different ways of creating user-defined thresholds. To create a new threshold
template from scratch the operator should click the Add new threshold button. A pop-up window
will appear allowing the user to define alarm conditions. Another way of creating a user-defined
threshold template is by highlighting one of the threshold templates already defined and then click
the Duplicate highlighted button.

Deleting a threshold template is done by highlighting the threshold template that should be removed
and clicking Delete selected. It is possible to delete or edit several entries simultaneously. Several
entries are selected by using the regular Ctrl + click or Shift + click functionality. Click the Edit
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button to edit one or more selected threshold templates. Note that the predefined ‘Default’ threshold
template cannot be deleted or changed.

In the threshold presets list the ‘Refs’ column displays how many streams are associated with each
stream threshold template.

Edit Threshold x
Hame [T'-YER |
Parameter Threshold Format Corresponding probe alarmis}
|AT-MLRE error n.nn |&T == err-thresh, MLR == err-thresh
JAT-MLE wearning n.nn |&T == wearn-thresh, MLR == warn-thresh
hee bitrate hbit /s Bitrate averflow
hin bitrate hbit /s Bitrate underflow
Mo signal ms Mo signal
RTP drop limit n RTP packet drop
SRT drop limit n SRT packet drop

lgnore PID loss plp2,... CC zkips, MLE == thresh
Stare in timeline

PIDz listed in lgnore PID loss will have packet loss ignored in the Mediawindowy, Ethernet History graph and
Ethernet alarms.

If 1AT or bitrate thresholds are zet to 0, they will be ignored.

|Clnse| |.£\.ppl\,f changes|

Ethernet thresholds
Name: A text string that identifies the Ethernet threshold

IAT:MLR error: This threshold contains error limits for IAT (Inter-packet Arrival Time)
and MLR (Media Loss Rate).
The IAT limit, in milliseconds, is the first parameter (before the colon),
the MLR limit, in number of TS packets, is the last parameter. If the
IAT limit is exceeded the alarm ‘IAT >= err-thresh’ will be raised. If
the MLR limit is exceeded the alarm ‘MLR >= err-thresh’ will be raised.
The severity (and hence the color used in the MediaWindow view) for
IAT:MLR errors depend on the severity assigned to these alarms in the
Alarms — Alarm setup view.
Note that error seconds based on MLR are counted regardless of this
threshold if one or more packets are missing.
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IAT:MLR warning:

This threshold contains warning limits for IAT (Inter-packet Arrival Time)
and MLR (Media Loss Rate).

The IAT limit, in milliseconds, is the first parameter (before the colon),
the MLR limit, in number of TS packets, is the last parameter. If the IAT
limit is exceeded the alarm ‘IAT >= warn-thresh’ will be raised. If the
MLR limit is exceeded the alarm ‘MLR >= warn-thresh’ will be raised.
The severity (and hence the color used in the MediaWindow view) for
IAT:MLR errors depend on the severity assigned to these alarms in the
Alarms — Alarm setup view.

Max bitrate:

The maximum bitrate in Mbit/s. An alarm will be raised if the stream
bitrate exceeds the maximum bitrate.

Min bitrate:

The minimum bitrate in Mbit/s. A value of 0 will never generate an
alarm. A value of 0.1 Mbit/s will generate an alarm if the minimum
bitrate threshold is less than 0.1 Mbit/s.

No signal:

Number of milliseconds without receiving any signal before the ‘No
signal’ alarm is raised

RTP drop limit:

If the number of lost RTP packets exceeds the RTP drop limit an alarm
will be raised. Note that error seconds based on packet drops are counted
regardless of this threshold.

For RTP MSYNC streams this threshold is also used to raise the ‘MSYNC
data missing’ alarm. If the MSYNC stream is not RTP encapsulated
then the ‘MSYNC data missing’ alarm will be raised if the number of IP
packets received for the MSYNC object is less then the number of packets
signaled by the MSYNC protocol.

SRT drop limit:

If the number of lost SRT packets exceeds the SRT drop limit an alarm
will be raised. Note that error seconds based on packet drops are counted
regardless of this threshold.

If the SRT stream is also using RTP signalling, SRT packet drops will
also cause RTP drops.

Ignore PID loss:

A comma separated list of PIDs for which the probe should ignore packet
loss. Packet loss that affects these PIDs will not result in an error-second
count, and the ETR monitoring engine will not count these errors.
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7.5 MW (Media Window)

Main  Alarms  Multicasts MWW RDP Trafic  Ethermet ETR 290  Content  Setup  Data  About

Py Matne Histary Running ESiaT) ESIMLE) ES(ETRY ES{overflES(nosiq)ESISRET)
1 NEKIHD@BA i 2 13 0 0 0 noa
1 NRWZ HD@A = g 2s 15 0 ] 0 ] I
1 NRKZSuper HDEDA = bl 25 15 a a a a
1 JPEGXS l Mo-signal 0 ] 0 ] 20h 0
1 Deluxe Musici@s = IREEE 0 2s 0 ] 0 ]
1 Cam@d = i a a a a a a
1 HyperDeck - T 0 a 0 a 0 a
1 Disney Junior@ - e 0 0 0 0 0 0
. AT 1.36
1 Dizney Channel@s, = MLRD 0 Bs 0 u] 0 u]
1 Hickelodeon (M)@E - i 0 18 0 a 0 a
v I e " S P PP
T ar2m
1 MTY O0s@da : 0h 8 0 a 0 a
— MO
1 MTV B0s@a Il 20h 108 o a o a
1 atkanslen i Wh 9 0 0 0 0
: A :
1 Discovery Sciencem@s T 20h 125 o o o o
1 IDIrvestigation Discovery 'l i 0 a 0 a 0 a
1 NEK Teonsprik - MR 0 13 0 0 0 0
=
1 TVE (@A a hn2a2 a a a a a a
. AT 6.14
1 MickToons = MERD 0 3= 0 u] 0 u] R
13:005u 19:005u 01 00k 05: 30ma Graph: Range:19k30m Resolution: 45m

[Cur page|[21] [1aT:MLR | [Enve LR [AT.RTR | [RTTSRT| (1| w[ww|[w1]  [-4¢l]~240][~5h|[~20m]Maw]| v

The Media Window in Expert view is very similar to the one in the MW view. This view also
contains support for SRT and the measurements can be cleared from this view. By clicking the clear
button the measurements are cleared from this view only.

The user determines whether only multicasts associated with the currently selected page should be
displayed (by clicking the Cur page button), or if all joined multicasts should be presented in one
list (by clicking the All button). The time window buttons allow selection of x-axis resolution in the
graphs, and by using the arrow buttons it is possible to move the timeline to view an error incident
more accurately. Clicking Clear will clear all graphs. Note that clearing graphs cannot be undone.
Clicking the +1 button will display the next page. Clicking the —1 button will display the previous

page.
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>

BBC_ENTERTAINMENT x|

Media Window - selected channel
BEC_ENTERTAINMENT{239.255.0.16:5500) - Range: Th40m Resolution: Sm

IAT ES(DFE 0
(ms) o ES(MLR): 3s
I .
0915-0920 No-signal ES(RTP: 0
6 | I3

ES{owverfl): 0
ES{nozig): 60=

- IAT: 3.3
MLR: 0

MLR

(#i=)

06:00Th 07:00Th 08:00Th 0%:00Th 10:00Th 11:00Th 12:00Th 13:00Th 13:40Th

[Close] [BTMR] [BwmLR] [1aTRTP| [-4days| [~24hours| [-Bhours| [~80min| [Running| [Clear|

This view includes the following time-span options: 4 days, 24 hours, 8 hours, 20 minutes, and
Now. When Now is selected, the view shows the most recent 96 seconds.

Note that with Now active, the interval tooltip displays minutes and seconds (rather than hours and
minutes). Consequently, a timestamp such as 0827 — 0830 refers to the current hour, specifically
from 8 minutes 27 seconds to 8 minutes 30 seconds past the hour.

By zooming and panning the user can pinpoint more accurately when errors occurred. In the above
diagram tool-tip reveals that ‘No signal’ occurred between 9:15 and 9:20.

7.5.1 Media Window — Selected channel

NRK1 HD@EA »
Media Window - selected channel
MRKA HDEDA (239255 2 1:5500) - Range: 23h Resalution: 15m ES(IATY: 2=
AT ES(MLEY 1=
(mz) a0 ES(RTPY O
ES(SRT): O
20 ES(overfly 0
ES(nosig): O
} MLR: 0
g
MLR
(#7=) B
10:00%u0 130050 160050 19:005u0 220050 01:00hio 04:00hio 07 00mo 09:00ho

[close]  [IATMLR][BveMLR]1aTRTP][RTT.SRT] [ o[4]ww|wm]| [~ days|[~24 hours|[~8 hours|[~90 min | [Running

The Media Window — selected channel view is activated by clicking a multicast label in the MW

page. Clicking anywhere in the running graph will zoom in, unless you already are at the maximum
zoom level.

This high-resolution version of the Media Window reveals more details than the compressed version.
There are 3 times more samples along the X-axis, and the graph indicates visually the error and
warning thresholds. Note that the time windows of the regular Media Window and Media Window
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© sencore

— selected channel are not exactly the same, even if the same time window has been selected for

both views.
[ mdiChannelDac = O X
7 (i) MatSecure 10.0.30.122/probe/core/mdiChannelDoc H
Media Window - selected channel
MRK1 HD@A (239 255.2.1:5500) - Range: 23h Resolution: 15m ES(ATY: 23
|aT ES(MLR): 1s
(ms) a0 ES(RTFY: O
ES(SRTY O
20 ES{overtl). 0
ESinosigy 0
- IAT: 3.97
1 MLR: 0
g
MLF:
(=)
100050 13:0020 160050 190050 220020 01:00Ma 04:00ko O7:00ma 09:00ma
[IaTMIR][EvimiR |1eTRTP|[RTT.SRT]|  [W «][=|[wr|[wm]  [~4 davs][~24 hours|[~8 hours][~50 min | [Runming|

By clicking the Popup button will open a pop-up with similar features as the MW view pop-up.

The BW:MLR and IAT:RTP buttons will open a graph with the same information as MW BW/MLR
and MW TAT/MLR, respectively.

7.5.2 Media Window — SRT Round-Trip Time Graph

SRT RDP A x
Media Window - selected channel
SRT ROP & - last 95 samples (last 2852) ES(IATE O
RTT ES(MLR). O
ms o ES(RTFE: O
ES(SRT): 0
102 ES(overtl). 0
EZ(nosig). 0
RTT: 82.52
q SRT: 0
B | | | |
SRT ‘
[#/=]

10180 10:19M0 10:20Ma 10:21hla 2203

[Close]  [laTMLR|[EveMR]laTRTP|RTTERT] [ «|[<=|[ww|-m]  [~4 devs|[~24 hours|[~& hours][~50 min | [Running]

By clicking the RTT:SRT button the graph displays the SRT round-trip time as a function of time.
The negative part of the composite graph displays unrecoverable SRT packets. If the monitored

stream is not using an SRT encapsulation, both graphs are shown in grey and the text ‘Not SRT” is
shown for the live data.
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7.6 RDP (Return Data Path)

The Return Data Path feature enables forwarding of streams from any probe interface to another
destination IP address. Stream may also be recorded to file, either directly or triggered by alarms.
The probe supports forwarding or recording of two streams in parallel.

7.6.1 RDP — Control

[Main || Alarms || o7T || Multicasts || i | RDP | Traffic || Ethemet || ETR 200 || As1 || coromaam || saT || content || Setup || Data || About |

Control || Setup RDP1 || Setup RDP2 |

RDP status and control

Recaord ProtocalIPTY ;;C':';:;”?: %ﬁ Buffer: 0 overruns
Idll= MRKA HD Adsta. metanalar Ld Bitrate: 0.00 kbps
1 Recording size: 39M
c Relay Buffer: 0 overruns
1 - - = -
| RELAYING Protocol COFDRMAGSM 10020530 4001254 Bitrate: 0.00 kbps

Duration: 12=

Click the icons in the Control view to activate or de-activate an RDP engine. There are different
icons for controlling RDP engines depending on whether they are configured to relay or record. The
state of each RDP engine is restored after a reboot.

For recordings and triggered recordings the last recording is made available in the Destination column
along with the metadata file. The metadata file contains basic information about the recording such
as the recording size, list of PIDs and CC-errors for each PID. In the case of triggered recording, the
alarm causing the recording is also included. Pressing the Delete button deletes the recording. For
triggered recordings the number of recordings is stated in the Status column. Pressing the Delete
button resets this counter. The buffer utilization is stated as a percentage and should never approach
100% for correct relaying or recordings.
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7.6.2 RDP — Setup

Control || Setup RDP1 || Setup ROP2

Source interface
Source stream | MRK1 HD A
Content Complete stream v

~Mode —Relay
Mode: | Record v | |Pyvd-address: 10.0.530.122
Part: T
rinput TTL: fid

Timeowut (minutes) |0
Encapsulation:

Relay via interface:

[~

Selected PIDs

Apply changes

~Record

Rec timeout (secl
Rec size (MB):
Protect: Do not pratect

Alarm trigger 1:
Alarm trigger 2:
Alarm trigger 3:

~SHT Transmit

e
Pazsphrasze:;

Latency =etting (ms): 120

For some parameter changes to take effect, RDP must be restarted

Each of the RDP engines is configured separately. First the Mode is selected. Depending on the
mode either the Relay or Record settings needs to be configured. The Input selects the stream or

interface to relay or record.

These are the settings:

Mode and Input

Mode: Select whether this RDP engine should relay, record or trigger-record.

Source interface: The source interface drop-down menu allows selection of available input
signals. Note that ETR290 analysis of a demodulated signal should be locked
(round-robin looping disabled) to obtain a continuous stream for ASI and

RF signals.

Source Stream: When Ethernet input is selected the user selects the stream to forward or
record. Ethernet streams being joined/monitored by the probe are available
for selection.

Content: The user selects the service to be relayed or recorded, or alternatively selects
that the complete stream should be used. The PIDs associated with the
service are automatically displayed in the ‘Selected PIDs’ field, and these
may be edited if required.
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Selected PIDs: The user can specify the PIDs to be selected, default is all PIDs. Typically
PAT and PMT PIDs should be forwarded in addition to video and audio PIDs,
however this depends on the equipment receiving the forwarded stream.

When mode Relay over IP has been selected, the RDP parameters are:

Relay

IPv4-address: The unicast address or multicast address to forward to. Multicast addresses
are in the range 224.0.0.0 — 239.255.255.255.

Port: The port to forward to. The combination of IP address and port fully
describes the destination address.
TTL: The Time-To-Live flagging of the relayed signal. The default value is 64.

Timeout: The relaying period in minutes. If the value O is selected, no timeout
applies, and relaying will continue until it is stopped manually.

Encapsulation: The encapsulation format of the relayed stream. UDP, RTP or SRT may
be selected.

Relay via interface: The available interfaces for forwarding the stream are listed.

When mode Record or Trigger recording has been selected the options are:

Record

Rec timeout: The maximum recording time in seconds. This setting enables the user to
limit recordings of low-bitrate streams.

Rec size: The total file size of the recording. When in alarm trigger mode the
resulting recording will consist of a fixed sized portion of data before the
alarm is raised and the remaining recording from data after the trigger
occurred.

Protect: When in alarm trigger mode the user may select to protect a recording from
being overwritten due to a new alarm occurrence. The user may select
between ‘Never overwrite’, ‘Do not protect’, ‘30 seconds’, ‘60 seconds’
and ‘5 minutes’.

Alarm trigger 1-3: Select a maximum of three different alarms that should trigger recording.
Note that a recording will start upon a transition from status OK to status
alarm. Alarms that have been disabled in the Alarm — Alarm setup view
will be shown in brackets — these will never trigger a recording.

The maximum recording size depends on the amount of free disk on the probe, up to a maximum of
500 Mbyte.

When encapsulation SRT has been selected the SRT Transmit options are:
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7.7
7.7.1

SRT configuration options

Mode: SRT can be connected using one of three connection modes: Caller: the
probe sends the connection request to the peer, which must be listener, to
initiate the connection. Listener: the probe waits to be contacted by any peer
caller. Rendezvous: the probe and the peer (which must be in rendezvous
mode as well) both attempt to initiate a connection simultaneously.

Passphrase: Specifies a passphrase to encrypt the forwarded stream.

Latency setting: The latency value (milliseconds) insisted upon by the sender side as a mini-
mum value for the receiver.

Please refer to appendix D for more details on SRT.

Traffic

Traffic — Protocols

Wain | [ Alarms | [ oTT | Multicasts | [ My | [ RO || Traffic || Ethermet |[ ETR 200 | [ Setup | | Data | [ About |

C Cur bitrate
=l []Pratocals 5.226 Ghps
£.226 Ghps
£.226 Ghps
[ ] monitored B.226 Ghps
- [JDHCP
L 1GNP
- [IPvE
- [ Cther 430 bpz
[JECN marking
- []Dif{Sery marking £.226 Ghps
- [JDscr 4
[DscP 25 6.226 Ghps
- []DsCP 48

- [1802.1@ marking

Protocols || Datect | | Filter statistics | | Filter setup || Microbitrate |

W bitrate
5.233 Ghps
6.233 Ghps
6.233 Ghps
£.233 Ghps
5.472 kbps
S04 bps
2636 kbps
77524 kbps

6.233 Ghps
5.472 kbps
233 Ghps
S04 bps

Win bitrste

Interface | eth2 - SFP+ & v

Statistics ||El'rtrates ||Frames |

[Clear statistics

530 697
530 696
539 696
538 G965

1}
1}
0
1
1}

530 696
1}
530 696
0
1}

45 209 768 883
45 209 760 486
45 209 755 993
45 209 752 625
33N

4 487

59564

2818

o

45 209 760 486
33M

45 209 752 623
4 457

o

100,00 %
100.00 %
100,00 %
10000 %
0.00 %
0.00 %
0.00 %
0.00 %
0.00 %
100.00 %
0.00 %
100,00 %
0.00 %
0.00 %

Min flen  hda fle

B0
=]
342
1442
342
B0
B2
B0

o

=]
342
1442
B0

o

1442

1442
=]

SFP+ A (eth?)
Link status: up
Link speed: 10000
Link cuples: ful
UDP unicasts:

UDP multicasts:
COP3 Carrectable:
COP3 Uncorrectable:
COP3 Late:

COP3 Errors:

coocomo

The Protocols view allows monitoring of IP traffic on the selected port in terms of the protocols

used.

The interface can be selected using the drop-down at the bottom of the page. Clicking the Clear
statistics button will reset displayed values.

The following measurements are presented, depending on which statistic is selected:

Statistics

Statistic: The protocol for which the following measurements apply

Cur bitrate: The current total bitrate for this protocol (measured over the last 1s period)
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Max bitrate:

The maximum bitrate during any s period

Min bitrate: The minimum non-zero bitrate during any 1s period
Frames/sec: Traffic speed in number of IP packets per second
Frames: Number of Ethernet frames
Frames %: Percentage of total number of frames
Min flen: Minimum Ethernet frame length
Max flen: Maximum Ethernet frame length
Bitrates
Statistic: As above
Cur bitrate: As above
Bitrates: A graph displaying the bitrate over time, displaying the last five minutes
Bitrate graph: Click the bitrate graph button to display a detailed bitrate graph for the specified
protocol
Frames
Statistic: As above
Frames/sec: Traffic speed for this protocol expressed in number of IP packets per second
Frames: A graph displaying frames per second over time, displaying the last five minutes

Frames graph:

Click the frames graph button to display a detailed frames per second graph for
the specified protocol

Interface statistics

Link status: Displays whether the interface is up or down

Link speed: Displays the interface speeds, as bits per second

Link duplex: Indicates whether the interface is operating at full or half duplex

UDP unicasts: The number of detected UDP unicasts

UDP multicasts: The number of detected UDP multicasts

COP3 Correctable: Total count of dropped payload IP packets that are correctable by the

FEC

COP3 Uncorrectable: Total count of dropped payload IP packets that cannot be corrected by

the FEC

COP3 Late: Payload or FEC packets are received slightly too late according to the

buffer model and may result in errors in another implementation of the
specifications. The number of packets with this error.
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COP3 Errors: Either the L/D parameters are not consistent across the streams or
payload/FEC packets are received too late or too early according to the
buffer model. The number of packets with these errors.

7.7.2 Traffic — Detect

Protocols || Detect || Filter statistics || Filter setup || Micrabitrate || Multicast scan |
Detected UDP traffic
| [Dst address Src address erface  |Joined |Session D Mapping | Signal

0 239.25521:5500 10.0.76.119:5500 MRK1 HD TTSRTP 44k 24025
239.253.2.1:5502 10.0.76.113:5500 ethd no nia - -

0 239255225500 10.0.76.119:5500 MRKZ2 HD ethd Yes TTSRTP 44k 24509
239.295.2.2:5502 10.0.76.119:5500 ethd no nia - -
239.2595.2.2:5504 10.0.76.119:5500 ethd no nia - -

B 239255235500 10.0.76.119:5500 MRKZSu0per HD etho yes TTSRTP 44k 2282

0 239.2595250:5500 10.0.76.119:5500 Hyperdeck_p1 ethd Yes TTSRTP  44h 25123

B 2392552515500 10.0.76.119:5500 CamHD etho yes TTSRTP | 44h 24866

& detected streams
Live wigsae | [wigew list offiing| | (AN » | Include source sddress || [Add selected to stream list| [Add sl to stream list| [Export...|

The Traffic Detect view displays all UDP traffic sensed by the probe. Note that generally the
upstream switch or router will not output streams that are not joined by downstream equipment, i.e.
usually only joined streams will be available for monitoring.

If the unicast/multicast destination address is known to the probe (i.e. listed in the Multicasts —
Streams view) the stream’s Name is looked up, otherwise a generic name is used.

When the Traffic — Detect view is entered after probe booting, the probe will continuously try to
detect streams. Click the View list offline button to view the stream list in offline mode. Click the
Refresh button to update the stream list in offline mode.

The source address makes it possible for the probe to distinguish between multicasts with the same
destination IP address and port, provided that Source specific multicasts has been enabled in the
Setup — Params view.

If the stream is currently joined by the probe (i.e. the probe is currently monitoring the stream), the
Joined field is set to yes.

Detected streams can be added to the probe’s stream list by selecting streams and clicking the Add
selected to stream list. If the checkbox Include source address is checked, the detected source
address is added to the configuration, which will instruct the probe to request the stream as a source
specific multicast; this setting can be configured globally in Setup — Params. To add all detected
streams the Add all to stream list button can be pressed. Only streams not already in the probe’s
stream list are considered. Clicking the Export button will generate an XML-file that opens in a
new window.

A drop down menu allows filtering of detected streams, making is possible to view streams of a
specific type only. Stream types are defined in the Traffic — Filter setup view. If the AEO option is
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enabled for the probe the Detect list will contain the following additional columns: Mapping, signal,
RTP drops, CC errors and Bitrate. These parameters are the same as on the Multicasts page.

(: Click the blue information icon to pop up the detailed stream info if the stream is
already monitored.
Dst address: The multi- or unicast address

Src address:

The stream source address

Name: The stream name, as defined in the Multicasts — Streams view. A generic name
will be used for multi- or unicasts not defined by the user.
Interface: The stream source network interface (physical or VLAN)
Joined: If the stream is joined by the probe this field will read ‘Yes’.

Session ID:

The session ID of the L2TP stream is specified here (or O if not used). It is used
together with the multicast address to identify the L2TP stream.

Mapping: The transport stream to IP mapping. Typically seven transport stream packets are
mapped into one IP packet.
Signal: The duration of stream availability
RTP drops: The number of detected RTP drops for the stream. This is only valid if the stream

is RTP encapsulated.

CC errors:

The number of detected continuity counter errors for the stream.

Bitrate:

The stream bitrate

CPU:

The probe CPU used to analyze the stream (1-7)

Please note that the Multicast scan and the Detect features are mutually exclusive, so it is necessary
to click the Exit scan mode in the Multicast scan view to resume population of the Detect list.

7.7.3 Traffic — Filter statistics

Filter statistics

Protacols | | Detect || Filter statistics | | Fiter setup | | Microbitrate |

Filter1222 0 Jl 000kbps | 4 |0 4l 0 il | 0bps M M
RTP cnly [}] Gl | 0.00 kbps 4 0 4 0 i Obps <l A
0oDD [ 4 22B99Mbps| 4 0 . | 0.0011 Jl |4906Mbps | 4] | 35h m
EVEN 13 i 21586 Mbps| 4 [0 .l | 0.0000 | 4305Mbps | _4f | 35h m
239.255.0.15 0.99 o | 414 Mbps 4 0 4 0 J | 4149Mbps | 4] | 35h ]
Coolstuff 90 il (44486 Mops| 4 (0 .l | 0.0008 .l 4906 Mbps | g | 35h m b

Last 4d||Last 24h || Last Bh || Last 30m || Last 20m||Last 1m

Trending last 60m Clear statistics
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The Traffic — Filter statistics view makes it possible to view statistics for different stream types.
Stream types are defined by the user in the Traffic — Filter setup view.

Statistics is displayed for a time period selected by clicking one of the time duration buttons.

Filter statistics:
Filter: The filter name, as defined by the user in the Traffic — Filter setup view.

Streams: The number of streams matching the associated filter, averaged over the
selected time duration.
Bitrate: The total summed bitrate for streams matching the associated filter.

RTP loss %: Percentage of time an average stream that matches the filter experiences RTP
packet loss inside selected time period.
Example: If the Last 1m period is selected and there are totally three streams
caught by filter:

* stream A: present for 60 seconds, 4 RTP error seconds
* stream B: present for 30 seconds, O RTP error seconds

 stream C: present for 30 seconds, 5 RTP error seconds

RTP loss % = 9ES / 120s
RTP loss % = 9ES / 3streams / 120s *100% = 7.5%
MLR %: Percentage of time an average stream that matches the filter experiences
MLR inside selected time period.
The calculation is similar to that for RTP loss %.
Avg str bitr: The average bitrate for streams matching the associated filter.

Avg str duration: The stream duration is calculated for each stream by identifying the stream’s
average stream alive counter inside the selected time period, then multiply
by 2.

The stream alive counter is the number of seconds the stream has existed.
This gives accurate results for streams that begin within the selected time
period, but may give up to twice the real bitrate for streams that begin (long)
before the selected period.

Examples: a stream exists for 100 seconds, and begins within the selected
period. The calculation becomes:

Stream duration = (1+2+...+100)/100%2 = 101

If the same stream started 50 seconds before the selected period, the calcula-
tion becomes:

Stream duration = (51+52+...+100)/50%2 = 151

Clicking the icon next to each value brings up the detailed graph window.
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Percentage of seconds with MLR errors - averaged per minute
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Zoom | 4d | 24h [60m |
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The detailed graph window displays up to 4 days of history.

Trending

Clicking the Trending last 60m button will present at-a glance trending graphs for each parameter
for the last 60 minutes.

Filter statistics

Protocols - Filter statistics || Filter setup || Microbursting |

Fier —— sicams | [Buae | |
.
RTP only I N
i
EVEN I N
29255015 I

RTPlosss | JUR% | wwstbir | wgsirum |

il

[

[ Last4d || Last24h |[ Last8h || Last90m |[ Last20m || Last1m |

| Trending last 60m |

| Clear statistics |

il
il
il

ol
il
ull
I"
il

Clicking a graph icon displays the corresponding detailed graph for the selected filter. Clicking the
trend graphs itself will bring up the same detailed graph but will plot all the filters so that they can
easily be compared.
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Percentage of time with MLR errors (sum of MLR error seconds as percentage of total time) »
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The detailed trending graph above displays MLR errors for all filters.

7.7.4 Traffic — Filter setup

Protocols || Detect | | Filter statistics | | Filter setup | | Microbitrate

Statfilter settings %

Name = lenabled [Steams [Cast__ JRIP AN [Pdst__Psc __ JUDPdst _ JUDPstc |UDP payioad
Filter1222 v 0 Only unicasts - = = = = = = Edit
RTP only v 0 - Only with RTF - - - Edit
0ODD ' 47 - - Require matck - Edit
EVEN W 44 Require matck - - - - Edit
239.255.0.15 ' 1 Require matck - - - - Edit
Coolstuff W 91 - Require matck - - - - Edit
Filter7 [}] Only untagger - - Edit
Filter8 0 - - Edit
Filterg 0 c c c c c = c = Edit
multicast_monitorin 0 Only multicasi - - - - - - N TS/UDP Edit

Filters:10

Edit selected

The Traffic — Filter setup view makes it possible to define stream filter requirements affecting the
Traffic — Detect and Traffic — Filter statistics views. Ten filters can be defined and enabled by

the user.
Statfilter settings:
Name: A text string defining the filter
Enabled: Only enabled filters are in use
Streams: The number of streams matching filter requirements
Cast: The type of stream: No filtering, Only unicasts or Only multicasts
RTP: The RTP mode: No filtering, Only with RTP header or Only without RTP header
VLAN: VLAN selection mode: No filtering, Only tagged traffic, Only untagged traffic

or Require matching specified value (a specific VLAN ID).
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IP dst:

The IP destination address mode: No filtering or Require matching specified

value (a specific IP address/netmask)

IP src: The IP source address mode: No filtering or Require matching specified value
(a specific IP address/netmask)
UDP dst: The UDP destination mode: No filtering or Require matching specified value (a
specific UDP port number)
UDP src: The UDP source mode: No filtering or Require matching specified value (a
specific UDP port number)
UDP payload: The UDP payload mapping type: No filtering, 7 TS/UDP or N TS/UDP (any
integer number of TS to UDP mapping)
Edit: Click the Edit link to edit filter settings.
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Edit filter
Name |239.255.0.15 Enable [v

Test Settings

Traffic type Nofitering =] b

RTP presence | Nao filtering =~

WLAN presence [ No fitering =~
VLAN id 1]

IP destination | Require matching specified value =]
IP destination address 239.255.0.15
|P destination mask 255.255.255.255

IP source [ No fitering =l
IP source address 0.000
IP spurce mask 0.0.0.0

LDP destination [ No filtering =l
UDP destination port 1]

UDP source [ No fitering =l
UDP source port 1]

UDP payload Na fitering =]

Ethernet input Na fitering =]

® Only streams that pass all the tests are associated with the filter
® Use Ne filtering to ignore one or more tests

® For |P addresses the subnet given by the address/imask must match
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7.7.5 Traffic — Microbitrate

Frotocols || Detect || Filter statistics || Filter setup || Microbitrate || multicast scan

Foom 25m  Sm 2m

0.1ms
— lms
10ms
100G 0.1s
— 15
nz, — usar
H
750 5
m
2
=R
5C O
o
[
m
L
255
g
09:14:15 09:14:30 09:14:45 09:15:.00 09:15:15 09:15:30 09:15:45 09:16:00

Mz interval frames |Peak

Mz interval bitrate |Peak

0.1ms g9 a0 9655 Ghps 9.763 Ghps
Tms 820 824 8.895 Ghps 5.939 Ghps
10ms 5136 g140 §.526 Ghps 5.530 Ghps
0= 80286 80635 8.708 Ghps G.747 Ghps
1s 801623 802142 8696 Ghps 3.701 Ghps
user 2043 2044 8865 Ghps 5 .869 Ghps

Interface | ethil - SFP+ B v | Enable Microbitrate User-interval | 25ms | [Apply]

[Clear peaks| [Zetup...|

The Microbitrate feature allows sampling of bitrate at various sampling intervals. When enabling
this feature, each Ethernet frame is timestamped in hardware on probe ingress. This timestamp is
used to calculate bitrates at various sampling intervals. Due to quantisation error, the 0.1ms interval
may show higher peak values than the theoretical maximum.

The Interval is the sampling interval of each bitrate calculation. There are six intervals tracked
simultaneously, the five pre-defined intervals and the user-interval. The User-interval is a user-
given sampling interval shown in the graph and used for microbitrate alarming.

The Max interval frames is the max number of frames within one interval last second. The Max
interval bitrate is the max sum of Ethernet frame sizes inside one interval last second converted to
bits per second. This number should always be bigger or equal for shorter intervals.

Click the legends in the graph to show or hide graphs.
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Figure 7.1: OTT traffic example

Figure 7.1 is a typical OTT traffic graph where the client periodically requests limited amounts of
data at maximum speed resulting in traffic that is bursting near line-speed for short intervals while
the average bitrate for larger intervals is only a fraction. This traffic shape is challenging for network

equipment since it demands all remaining capacity up to line speed.

Zoom 5m 2m
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1ms

— 10ms
0.1s
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Figure 7.2: Multicast traffic example

For multicast type traffic the traffic pattern will look more like the graph in figure 7.2. Here the
bitrate is much more steady even for short intervals. The network never experiences near line-speed

bursting since each stream is bitrate controlled by the sender.
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Microbitrate Setup

Protocols || Detect || Filter statistics | | Filter setup || Microbitrate | | Multicast scan

—Microbitrate bursting alarm setting

Burst threshold (000 Bitrate required (Mbps) to trigger alarm

—Microbitrate excessive ES bursting alarm settings

ES Alarm windowe (3500 Error second windowy (zeconds) to court burst errors

E= threshald 10 Mumber of ES required in wwindowy to trigger alarm

These alarms are based on the sampling interval specified for the user-graph.

Apply changes

There are two alarms defined for Microbitrate:

* Microbitrate bursting

* Microbitrate excessive ES bursting

These alarms are both associated with the user-interval, which is a user-specified graph sampling
interval.

If the bitrate of the user-interval exceeds the Burst threshold setting, the Microbitrate bursting
alarm will be raised.

Sometimes this will yield a lot of alarms, so a second alarm has been defined. Whenever the bitrate
of the user-interval exceeds the Burst threshold for ES threshold number of seconds during the
last ES Alarm window seconds, the Microbitrate excessive ES bursting alarm is raised.
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7.7.6 Traffic — Multicast scan

Pratocols || Detect || Filter statistics || Filter setup | | Microbitrate | | Multicast scan
Results || Setup

i :

@  239.255.0.2:5500 10081 .13:5500 2
@ | 239.255.0.35500 10.0.51.13:5500 etho no 2
@  239.255.0.4:5500 10081 .13:5500 ethd no 2
@  239.255.0.55500 10.0.51.13:5500 etho no 2
@  239.255.06:5500 10081 .13:5500 ethd no 2
@  239.255.0.7:5500 10.0.51.13:5500 etho no 2
@  239.255.0.8:5500 10081 .13:5500 etho no 2
@  239.255.0.9:5500 10.0.51.13:5500 etho no 2
@  233.255.0.10:5500 10081 .14:5500 ethd no 2
@ 2332550125500 10081 16:5500 etho no 2
@  2339.255.0.20:5500 10081 161234 ethd no 2
@ 2332550235500 10051 .14:5500 etho no 2
@  239.255.0.24:5500 10081 14:5500 ethd no 2
@ 2332550275500 10051 .14:5500 etho no 2
@  239.255.0.33:5500 10081 .13:5500 ethd no 2
@  233.255.0.35:5500 10.0.51.13:5500 etho no 2
@  239.255.0.38:5500 10081 .14:5500 ethd no 2 -

Multicasts detected: 105 Range complete: 791 % Current: 239.255.0.202

|Elegin Can ||St0p scan| |Ex'rt Can mode| |Add selected to stream Ii31| |Add all to stream Ii31| |Exp0r1...|

The Multicast scan feature is useful for scanning an IPv4 multicast interval to see which multicasts
are available in the network. Detected multicasts can easily be added to the stream list. The
parameters displayed are the same as in the Traffic — Detect view, please see chapter 7.7.2 for
details.

Configure the scan interval and other scan parameters in the Setup view.

Protocols || Detact| | Filter statistics | | Fitter setup | | Microbitrate | | Multicast scan
Results || Setup

Multicast range 233255041 to |239.255.0.255
ANUDP ports b

LDP port range 1024 to |G5535

Simutaneous joins 1

Expect traffic within (5] |3

Select input eth0 - Dsta RJ45 ¥
Apply setting=
Setup

Multicast range: The multicast range to scan (IPv4 addresses).
All UDP ports: Check this to disable filtering on UDP port.
UDP port range: Filter to be used for UDP port unless All UDP ports is checked.

Simultaneous joins: Number of joins performed simultaneously.

Expect traffic within (s): The probe will wait this long to determine if the multicasts joined
actually exist.

Select input: Input interface to scan.
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In fast networks it is useful to increase the Simultaneous joins to a larger number.

Please note that the Multicast scan and the Detect features are mutually exclusive, so it is necessary
to click the Exit scan mode to resume population of the Detect list.

7.8 Ethernet
7.8.1 Ethernet — FSM

Full Service Monitoring (FSM) allows easy validation of any server reachable by the probe via
Ethernet. The servers may be probed by either sending an ICMP Echo Request packet (also known
as Ping) or performing an HTTP Get request.

Up to 10 services may be defined and each service will be checked at regular intervals. Any errors
will be logged. An error is defined as no reply within 5 seconds for the Ping option or no, or
incorrect, reply within 5 seconds for the HTTP option. If there are more consecutive errors than a
fails threshold value an alarm will be raised.

7.8.1.1 Ethernet — FSM — Monitor

main | | Alarms | [ oTT || Multicasts || || ROF || Trafic || Ethernet || ETR 200 || Setup || Data | | about |
FSM || IGMP || PCAP
Monitor || Setup || Syslog
| Jerking ethi PING etht 1721601 1190 25ms 0.1 ms 03ms Waiting to se...
[ Jerking eth0 PING thd 10031142 1190 | 0 16ms 0.1ms 03ms Wiaiting to se...
[ Slavel ethl PING etht 1721602 1180 0 32ms 0.1 ms 03ms Wiaiting to se...
=] Slavel eth PING ethd 10.0.31.143 180 0 20ms 0.1 ms 0.2ms Waiting to se...
| Slave2 ethi PING etht 1721603 180 0 1.2 ms 0.1 ms 03ms Waiting to se...
=] Slave2 eth PING | ethd 10.0.31.144 10 | 0 27 ms 0.1 ms 03ms Waiting to =&
[ VB285 ethil PING etht 1721604 180 0 13ms <01 ms 01 ms Got reply
=] VB285 eth PING ethd 10.0.30.144 183 | 0 1.4 ms 0.1 ms 0.1 ms Waiting to se...
[} WM host PING | Default 10.0.31.140 183 0 30ms <01 ms 04 ms Walting to se...
O CIMC host PING | Default 10031141 - - - - - Disablzd
Clear al 17220010 Responze: 0.5 ms

The following parameters are continuously monitored for each service:

Status: Red = active alarm, Green = no alarm

Name: User defined service name

Protocol: Type of protocol. HTTP or Ping
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IP address: IP address. Must be numeric, host name is not accepted

OK: Total number of valid checks
Fail: Total number of invalid checks

Max: Maximum response time recorded

Min: Minimum response time recorded

Current: The current (most recent) response time

Timer: Button to reset and immediately restart the service

State: Current state of the service. The states are: ‘Disabled’, ‘Waiting to send’, ‘Waiting
for reply’, ‘Got reply’ and ‘Reset’.

For convenience a manual ping field is located below the status table. By entering a valid IP address
or host name and clicking the Ping button an arbitrary server may be pinged.

The Clear all button will clear accumulated data for all enabled FSM services, but active alarms
will not be removed.

Clicking the Traceroute button will open a new window, allowing the user to trace the network
route to a specified IP address.

FSM || |GMP || PCAP
Traceroute
Provide arguments (--help for help): 55888

tracerote to 8.8.8.8 (8.8.8.8), 30 hops max, 38 byte packets
110.0.205.1 (10.0.205.17 1.405 ms 1.379 mz 1.298 ms
)
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7.8.1.2 Ethernet — FSM — Setup

Maonitar | | Setup || Syslog

Full Service Monitoring Setup
Mame Protocol
Jenkins ethil PIMG
Jenking eth0 PING
Slavel eth PIMG
Slawe! ethl PIMG
Slave2 ethr PIMG
Slavez ethi PIMG
WHZEE eth PIMG
“B2E5 eth PIMG
M host PIMG
CIMC hiost PIMG

Hostname

17216.0.1

10031142 eth
1721602 ethl
10.0.31.143 etho
1721603 ethl
10031144 ethi
1721604 ethl
10030144 ethi
10.0.31.140 Default
10031141 Default

W

Edit
i

m

|I'I'I
=

m | |m
eI (v
= | |=

m
pel
=

M
p=y
=

m
=y
=

m
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M
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=

m
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=

Each of the 10 FSM services may be defined or edited by clicking on the corresponding Edit button

in the left hand table.

The probe supports ping and generic HTTP GET protocols for online status verification of arbitrary
targets. After completing configuration of the selected service Apply changes must be pressed to

save and apply the changes.

Edit Service

Enable b

Mame Git ping

Protocol PG

Device Default interface ¥

Probe cycle a0 seConds

Fails threshaold 4 successive failures
Hostname 1003010

Comment

Protocol specific parameters
ICMP echo request: If reachable, the tanget service will respond

Apply changes

Edit Service

Erable b

Mame it

Protacal HTTF ¥

Device cthl - DataRJ4s v

Proke cycle =00 Feconds

Fails threshold 4 successive falures
Hostname 1003010

Comment Coit brovwser

Protocol specific parameters
HTTP: “4lidate presence and contert of HTTP server-based serwices.

Hitpe /003010 [jgi-hinfoott.coi
Expect word reply ot

Last reply Showy contert
Part a0

Suppoart cookies

Spply changes

These fields are common for both the ping and the HTTP GET protocols:

Enable: Enable by checking toggle button.
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Name: User-defined name of service
Protocol: Select between ping and HTTP.
Device: Ethernet interface to use for this service.

Time interval in seconds to wait between each activation. A value below 30 is
not recommended.

Probe cycle:

Fails threshold: The number of consecutive errors needed to raise an alarm
Hostname: The IP address for the target. Host names are supported for HTTP.
Comment: Optional comment field — maximum 100 characters

These fields are specific for the HTTP GET protocol:

http://<IP address>:
Expect word reply:

The request to send to the target, for example index.html

A case sensitive word or sentence to be expected in the reply. To find a
suitable string, use the Show content link. Leave this field empty to let
the probe ignore the contents of the reply.

Last reply: The last reply Show content link points to the last HTML file that was
generated by this service.
Port: The port used by the target server, often 80 for HTTP requests

Support cookies: If enabled, the HTTP GET request will remember cookies returned by

the target and provide them in subsequent requests.

7.8.1.3 Ethernet — FSM — Syslog
Monitor || Setup || Syslog

Agent |
system info 2016-01-29 15:52:55  localhost NetworkManager{1985] <info> domain name 'localdomain’

system info 2016-01-29 15:52:55 | localhost NetworkManager[1985] <info> nameserver '172.16.217.2'

system info 2016-01-29 15:52:55 | localhost NetworkManager[1985] <info> gateway 172.16.217.2

system info 2016-01-29 15:52:55 | localhost NetworkManager[1985] <info> prefix 24 (255.255.255.0)

system info 2016-01-29 15:52:55  localhost NetworkManager{1985] <info> address 172.16.217.154

system info 2016-01-29 15:52:565 | localhost NetworkManager[1985] <info> (eth0): DHCPv4 state changed renew -> renew

system info 2016-01-29 15:52:55 | localhost dhclient[5699] bound to 172.16.217.154 -- renewal in 712 seconds.

system info 2016-01-29 15:52:55 | localhost dhclient[5699] DHCPACK from 172.16.217.254 (xid=0x6e8707a5)

system info 2016-01-29 15:52:55 | localhost dhelient[5699] DHCPREQUEST on eth0 to 172.16.217.254 port 67 (xid=0x6e8...
clock info 2016-01-29 15:50:01 | localhost CROND[60342] (root) CMD (/usr/lib64/sa/sa1 1 1)

system info 2016-01-29 15:40:08  localhost NetworkManager[1985] <info> domain name 'localdomain’

system info 2016-01-29 15:40:08 | localhost NetworkManager[1985] <info> nameserver '172.16.217.2"

system info 2016-01-29 15:40:08  localhost NetworkManager{1985] <info> gateway 172.16.217.2

svstem info 2016-01-29 15:40:08 | localhost NetworkManaaer{19851 <info> prefix 24 (255.255.255.0)

[Newest|[Much newer|[Newer| [Older|[Much older|[Oldest] [Export...| Total messages: 1920 Position: 0%  Displayed: 100

The NOMAD has a built-in syslog server which captures all incoming messages (UDP, port 514).
Messages are displayed in a pageable grid with the following columns: Facility, Severity, Timestamp,
Hostname, Agent and Message. Currently displayed page can be exported as an XML-document.

Since the syslog server typically stores about 100 pages of messages there is a group of buttons for a
fast navigation:
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Newest Move to the first page

Much newer Move 10 pages backwards

Newer Move 1 page backwards

Older Move 1 page forwards
Much older Move 10 pages forwards

Oldest Move to the last page

Syslog server has a limited capacity which is usually enough to store the latest 10,000 messages
depending on the size of the syslog messages. When a new message arrives and no storage space
remains the oldest messages are removed.

Note that the syslog server is very sensible to time settings, so it is strongly recommended to have a
time synchronization enabled.

7.8.2 Ethernet — IGMP

FSM || IGMP || PeaR |

i o Source Jestination C: I e G o
0 4833 Feb 01 09:22:32 872 10031145 (local) | 2332850152 0 IGMP%2 host membership report (0x15) | 239.255.0152
0 434 Feb 01 00:23:24 546 10.030.1 224001 100 IGMP host membership query (0x11)

0 4835 Feb 01 09:23:25 844 10.0.31 145 local) | 2332550151 i IGMP%2 host membership report (0x16) | 2332550151
0 4876 Feb 01 09:23:20 576 10031145 (local) | 23325850152 0 IGMP%2 host membership report (0x15) | 239.25510.152
0 a3 Feb 01 09:23:31.192 10031145 (local) | 2332550150 0 IGMP2 host membership report (0x15) | 239.255.0.150
0 4633 Feb 01 09:24:24 539 10.0.30.1 224001 100 IGMF host membership guery (0x11)

0 4639 Feb 01 09:24:27 808 10.0.31.145 (local) | 2382550152 0 IGMF2 host membership report (0x15) | 239.255.0.152
@ | 4840 Feb 01 09:24:28 016 10.0.31.145 local) | 238.255.0.151 0 IGMFY'2 host membership report (0x16) | 239.255.0.151
a 484 Feb 01 09:24:32.360 10.0.31.145 (local) | 2382550150 0 IGMF'2 host membership report (0x16) | 239.255.0.150
0 4642 Feb 01 09:25:24 752 10.030.1 224001 100 IGMF host membership query (0x11)

0 4843 Feb 01 09:25:27 400 10.031.145 (locel) | 2332850152 0 IGMP'2 host membership report (0x15) | 239.2550.152
0 | 4844 Feb 01 09:25:30 536 10031145 (ocal) | 2332850150 0 IGMP2 host membership report (0x15) | 239.255.0.150
0 4845 Feb 01 09:25:31 592 10.0.31 145 (local) | 233255 0.151 i IGMP%2 host membership report (0x16) | 239 285.0.151
0 | 4845 Feb 01 09:26:24 807 10.030.1 224001 100 IGMP host membership query (0x11)

0 4647 Feb 01 09:26:29 508 10031145 (local) | 2332550152 0 IGMP%2 host membership report (0x15) | 239.25510152
0 4643 Feb 01 09:26:30.120 10031145 (local) | 2332550150 0 IGMP2 host membership report (0x15) | 239.255.0.150
0 4849 Feb 01 09:26:31.304 10.0.31.145 (local) | 239.255.0.151 0 IGMF2 host membershin report (0x16) | 239.255.0.151

|Live viewe |[wigw list offine | [Clear list] [Export...|

The IGMP view shows all IGMP (version 2 or 3) messages detected by the probe. This includes
IGMP query messages sent by routers, IGMP reply messages sent by the probe itself and IGMP
reply messages sent by other probes and devices on the same subnet.

The live IGMP page can be paused by clicking the View list offline button. The IGMP messages
can be exported as XML by clicking the Export... button, and the list is cleared by clicking the
Clear list button.

(@: Click the blue information icon to open the IGMP record pop-up view
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No: The message number since the list was cleared

Time: The probe time when the message occurred

Millisec: The milliseconds timestamp

Source: The source IP address

Destination: The destination IP address

Code: The timeout code
Message: The interpreted IGMP message

Group: The IGMP group address

7.8.3 Ethernet — PCAP
'Famt || 1omP || PCAP

Filter =etting=: (packet captured iIf it matches any enabled filter) Status:
Capture only headers (first 64 bytes) [ Status In Progress
Capture non TCPAIDR traffic ] Size TEM
Capture TCP traffic = 32750
Capture LDP traffic Uis (setants) &
~ Dropped packets 0
Capture if IP DST[0.0.0.0 [and IP sRC[00.0.0 [ Disk free 5340
Capture if IP DST[0.0.0.0 [and IP sRC[000.0 [ Capture reChoan
C if IP DST|D.0.0.0 d IP SRC[0.0.0.0 O
apture I | |an | | — |9lar‘t recording |9tu:up reu:u:urding|
Capture if IP DST[0.0.0.0 [and IP sRC[000.0 [
Capture if IP DST[0.0.0.0 |and IP SRiZj0.0.0.0 ] |sort recorded frames on packet time |

Selectinput | ethl - DataRJ4S |

The NOMAD can make PCAP recordings on the data interface of up to approximately 1 Gbyte
(depending on the amount of free disk) based on simple user configurable filters. If the FLASH
option is available, the recorded PCAP files can be moved to a 32 Gbyte flash card using the Data —
Storage view. The PCAP format supports microsecond timing accuracy.

Incoming traffic is recorded if it matches one or more of the enabled filters while outgoing traffic is
always recorded. So for instance, to record all OTT traffic on the data interface it is sufficient to
enable the “Capture all TCP traffic” filter (since OTT uses the HTTP protocol which is always TCP).

In order to be able to create a PCAP recording, the NOMAD must temporarily enable extended
analysis of all incoming data. Under some circumstances, this might cause packet drops due to the
system becoming overloaded. If this happens, please try to reduce the load by temporarily unjoining
multicasts and then try again.

Filter settings
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Capture only header If enabled, only 64 first bytes of Ethernet frame is captured. This
(first 64 bytes): allows higher bitrate traffic to be recorded and over longer time

Capture all Check to record non-IPv4 traffic such as ARP, PIM or IPv6
non TCP/UDP traffic:

Capture all TCP traffic: Check to capture all IPv4 TCP traffic

Capture all UDP traffic: Check to capture all IPv4 UDP traffic

IP DST Check to activate test. Will capture stream if IP destination address
and IP SRC filters: matches. If SRC is specified it has to match too

Select input: Chooses the network interface to capture traffic on

Status
Status: Show the current recording status
Size: Size of current recording
Packets: Number of packets in the recording

Time (seconds):

Duration of the current recording

Dropped packets: Number of dropped packets due, usually caused by running temporarily
out of buffer due to too high traffic. To allow higher bitrate recordings
Capture only headers may be enabled.
Disk free: Remaining disk size
Capture: Link to download the recorded capture. May be invalid if recording is

still in progress.

Start recording:

Click to start a new recording. This will clear the current rec.pcap file.

Stop recording:

Click to stop the current recording.

Sort recorded frames
on packet time:

At high bitrates, some Ethernet frames may be recorded out of order as
a result of the multi-core architecture. Click to sort frames in recording
according to time-stamp.

7.9 ETR 290

The ETR 290 tab and all sub-views will only be present in the user interface provided that the
probe is licensed with the ETR 290 option. A basic ETR 290 license is included as standard for the

NOMAD.

The ETR 290 views show information as reported by the ETSI TR 101 290 monitoring engines.
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If ETR 290 analysis has been configured for multiple Ethernet streams to be monitored by a
particular Ethernet ETR engine (refer to Multicasts — Streams — Edit), they will be analyzed in a
round-robin fashion by the engine. A maximum of 50 Ethernet streams may be analyzed in total.

If demodulated streams from a demodulator interface are present, these will also be analyzed in
succession. A basic ETR 290 license includes one ETR analysis engine for each enabled input:
Ethernet, ASI and demodulators. Additional ETR 290 analysis engines for Ethernet are available,
making it possible to reduce the analysis round-trip time or allowing simultaneous full-time ETR
analysis of several multicasts. The ETR 290 analysis engines operate in parallel. Up to 50 ETR
engines are currently supported in parallel on the NOMAD probes.

It is possible to hide disabled inputs from being displayed in the various ETR 290 sub-views. This
setting is found in the Setup — ETR view.

7.9.1 ETR 290 — Overview

1
Main |[ Alarms |[ Mon | [ mw | [ Rop | [ Taffic |[ Ethernet || ETR 290 |[ asi |[ coromi |[ coromz |[ Fsm | [ setup || Data || About |

 ETR Overview | ETR Details || Services || Bitrates || Tables || PID list || PCR H Status || ETR thresh. || PID thresh. || Service thresh. |

Ethernet [srow cnl;t_ﬁis_\@zi ASI E__S-how onl_;fﬁis_inpifl COFDM1 [Show onlffﬁis_inpit'] Y
Mon Lock Tuning setup microETR Mon Lock Tuning setup microETR Mon Lock Tuning setup microETR

NRK1 C) ASl Input 1 TRYVANN - 546

239.255.0.1:5500 — AS| 546 MHz, DVB-T

' ') NRK2 a') TRYVANN - 626
A3 239.265.0.2:5500 i, | 626 MHz, DVB-T
TRYVANN - 674

674 MHz, DVB-T

TRYVANN - 722
722 MHz, DVB-T

TRYVANN - 762
762 MHz, DVB-T

The ETR 290 — Overview view will show ETR 290 status for ETR 290 monitored streams. ETR
290 monitoring may be enabled for Ethernet streams in the Multicasts — Streams — Edit view.

The ASI input is always ETR 290 monitored unless the input is disabled, and streams received over
RF are also ETR 290 monitored.

The streams currently being analyzed are highlighted and a circular progress icon shows the
monitoring progress.

The analysis time for each stream is set as part of the ETR thresholds parameters list in the ETR
290 — ETR thr. — Edit view.

The result of the different ETR 290 tests are shown as table entries in a condensed view called
MicroETR, a scaled down version of the regular ETR display, one icon representing one stream.
Green color indicates status OK whereas red color indicates an active alarm for that particular test.
A white field shows that a check has not yet been performed, usually due to lack of measurement
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data, and grey indicates that a check is disabled. Tool-tip functionality allows the user to view the
name of an individual check in the MicroETR display. Let your cursor hover over the field for a
moment to view the tool-tip.

When clicking one of the MicroETR icons the detailed ETR 290 status for that stream is displayed
in the ETR 290 — ETR Details view. By entering this view through the MicroETR, the view will
remain static irrespective of the round-robin looping, thus making it easy to examine one stream in
detail without interruptions. The round-robin looping and associated alarm handling will continue in
the background. Click the magnifying glass icon to open a search field, making it possible to filter
the list of monitored streams.

Note that it is possible to deactivate individual ETR 290 alarms by defining appropriate ETR
thresholds.

To examine one particular Ethernet or demodulator stream in more detail, lock the ETR 290 analysis
to that stream by clicking the lock field at that stream. The round-robin operation of the ETR 290
engine will then be stopped and a lock icon will appear as an indication that the monitoring is locked
to that stream. If a time limit has been set for the time lock (Setup — ETR view), a clock icon will
be superimposed on the lock icon. To re-activate the round-robin cycling the lock icon should be
clicked. Note that locking the ETR 290 processing to one stream will affect alarm handling and all
ETR 290 views. Active alarms for streams that are not currently being analyzed will freeze (remain
active) until the processing lock is deselected and ETR 290 analysis eventually shows that the error
state is cleared.

The user can select one input to be displayed exclusively by clicking the corresponding Show only
this input button. This does not affect ETR 290 processing or alarming. Click Show all inputs to
again display information about all inputs.

7.9.2 ETR 290 — ETR Details

ETROverviJi ETR Details || Services || Bitrates || Tables || PID list || PcR || Status || ETR thresh. || PID thresh. || Service thresh. |

(Ethernet [T [ComME]  TSVAYST2 Q) (5 D3 £
~ETR 101 290 checks - Information —
Priority 1 Priority 2 Priority 3 Other checks Interface checks Mon state: Time locked monitoring
B TS syne M Transport BT O casystem I Pre Viterbi BER Mon start: 20:17:06 (55 s ago)
M sync byte: BEcrC M 51 Rep Rate M PID min. bitr. M Pre Reed Solomon BER Mon end: 21:17:55 (in 59 m, 54 5)
EpaT HPrcr M Unref PID M PID max. bitr. HEMER Man time: 555
B Continuity B PCR accur. HsDT M PID checks M sNR Tot bitrate: 22.112 Mbps
HPMT HPrTS HET M Service min. bitr. [ Signal strength {1/ 1) Eff hitrate: 20.239 Mbps
M Missing PID HEcAaT HERsST M service max. bitr. I 5FN meas. T51D: 210
HETDT M Service checks M Centre frequency Num services: 19
COmip M Interface overflow Num PIDs: 63
O Show additional measurements el e
PID threshold: Default
[ Clearstatus | [ Show alarm graph ]
Service thresh.: Default
RF thresh.: TRYWANMN-A
VBC threshold: Default

The ETR Details view shows the ETR 290 status for the current stream of the user-selected input.
The name of the current stream is displayed in addition to the two round-robin indicator icons when
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relevant: the time cycle icon and the lock icon. By clicking the lock icon the round-robin tuning
process is stopped (locked to the current frequency) or resumed. A DVB, ATSC or ISDB icon
indicates the analysis mode. The analysis mode is defined as part of the ETR threshold template.

The information displayed here is the same as in the ETR tab of the Streams details pop-up from
the Streams view.

The ETR threshold, PID threshold and Service threshold can be edited from this view by clicking
the blue gear. This makes it possible to adjust the threshold settings while at the same time viewing
the detailed measurement results. When the gear is clicked, three new options become available:

* Drop-down list — select another threshold from the list in ETR thresholds
* Edit — a pencil icon that opens the editor for the selected threshold
* Duplicate — a “+” icon that creates a copy of the threshold, which can be edited

All thresholds can be edited, except for built-in defaults:

ETR thresholds: ETSI TR 101 290, ATSC Default, Optimised, IP-SPTS, CMTS downlink,Analog
carrier and Default
PID and Service thresholds: Default

To modify a default threshold, use the + icon. The new duplicate is given a default name that appends
a numeric suffix to the original name. The name can then be changed, as well as the threshold
parameters.

When clicking one of the ETR 290 parameters, details about the current status can be viewed for
that item.

Details for PCR check X
Status: Mok

Last emor: Mever

Current error count: 0

Total error count: o

M PCR discontinuity check

ast disco o disce
M | 601 (MPEG2 Video) | Ok Hever o 200 ms | 35 ms 36 ms 2

I PCR repetition check

[T [ [T [ [T s |

B | 601 (MPEG2 Video) | Ok Mever 0 200ms | 35ms 37 ms 2388
I PCR spacing check
Last err | Emont | Limit | Lastint. | Min ntv, | Num meas.|
W 601 (MPEG? Video) | Ok Mever 1] 0s 35ms 0s 2388

Il PCR presence check

Status | Lost e | Emont | Cur pros, | Timeout | Time sinoe reov. |

| 601 (MPEG? Video) | Ok Mever 1] Yes Presence not required 05

Enable the Show additional measurements checkbox to view additional measurements that are
performed but which are ignored when determining the alarm status. These will appear with a
‘half-bulb’ icon indicating that the check is disabled whilst also showing the status of this element.
As an example this can be used to view the BAT section repetition interval and section gap, or
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to view a list of PIDs with CC errors including the PIDs for which this check has been manually
disabled.

Click a PID in a PID list to view PID details. Similarly you can click on a service to view service
details.

If the Clear status button is clicked the error counts are reset and the ETR 290 analysis restarts.

The details of the individual ETR 290 measurements are described in a separate document called
Sencore VideoBRIDGE ETR 290 Details — Extended ETSI TR 101 290 Testing.

Clicking the Show alarm graph button opens the Alarm graph pop-up view.

Alarm graph for NRK_1 £
Check Timeling
| 11:00Mo | 17:00M0 | 23:00M0 | 05:00Tu
[=] Alarm status.
ETR Priority 1
[= ETR Priority 2
PCR
I ETR Priority 3
S| Rep Rate
Unref PID
sOT

|
|

18:00Mo-18:15Mo: : 256, 512, 576, 640, 3180

Show ﬁl\cnacksl |Snuw only errors ‘24rmurs| |Bh0urs| |!?Ummutas

The alarm graph shows the ETR alarm status over time in the form of a status timeline. The timeline
bar shows the stream status for a time span of 90 minutes, 8 hours or 24 hours as selected by
clicking the time selection buttons below the timelines. The stream bar reveals any alarm that has
been present during the selected time period. The bar color is either green for OK or colored in
accordance with the alarm severity if an alarm has occurred. Refer to section 7.2.2 for a description
of the alarm color representation. Periods of time when the stream has not been ETR monitored due
to round-robin operation are represented by grey. By using the arrow buttons it is possible to view
alarm occurrences up to 24 hours back in time even if the highest graph time resolution is selected.

If alarms have occurred during the selected time period, the status timeline will not be all green. In
this case it is possible to expand the timeline tree by clicking the plus sign at the timeline. Individual
timelines for different ETR priorities and for different alarms may be viewed as the tree is expanded
into several levels. Tool-tips reveals details about an error incident such as which PIDs have had CC
errors.

By default the ‘Show only errors’ mode is selected, and only timelines that are not all green will be
displayed. By clicking the Show all checks button it is possible to access demodulator measurement
graphs, if relevant. Note that graphs representing MER, SNR and Signal strength are always present,
irrespective of probe hardware configuration. These graphs show the maximum and minimum values
of the parameter during the period.
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© sencore

Alarm graph for CanalDigital_T2
Cleck ——— ——TTweine

[ElInterface checks

%

|*

Pre FEC BER
Post FEC BER
MER

- _—
SHR
[23:455u-00:00M0 Minimum_ 35, maximum_3748]

Signal strength

SN drif - ]

P ket error coun |
Interface overflow

Show all checksl |Sh0w only errurs‘ |24 huursl |Bh0urs| |!?U minutesl

3

7.9.3 ETR 290 — PIDs

Overview | | ETR Details | | PIDs | [ Services | | Bitrates | [ Tables | [PCR | [ T2mi| [SCTE35 | [ Stats | [ Compare | [ ETR thr. | [PID thr. | | Service thr.

DISCOVERY_WORL o =
Decomny woRLoor () i D3 =
Summary PIDs |
TEaE = | Pd e [Biale  |MinBivale  |MaxBivale |CCenors [CarriesPCR [Scrambing |
Bitrate: 2.70 Mbps 0 | 0 () PAT 5.03 kbps 494 khps .50 kbips 0
Effective bitrate: 2.70 Mbps 0 |17 (0x1) SDT/BAT 1.03 kbps 752 bps 2.05 kbps 0
Packet length 188 bytes 6 121 (0x79) PMT 5.03 kbps 4.94 kops 6.50 kbps 0
Sync loss count [ O 1094 (x446) | MPEGZ Video  254Mbps | 253Mbps | 255Mbps |0 es
Sync byte error count: 0 © 3089 (0xcll) | MPEGLAudic  148.66kbps | 146.18Kbps | 15042kbps | O
TS errar count: o
CC ermors; (1]
PIDs 5

This view lists the PIDs of the currently active stream of the selected input. The PID list can be
sorted by clicking a table column header.

The name of the current stream is displayed in addition to the two round-robin indicator icons when
relevant: the time cycle icon and the lock icon. By clicking the lock icon the round-robin cycling is
stopped or resumed. A DVB, ATSC or ISDB icon indicates the analysis mode. The analysis mode is
defined as part of the ETR thresholds.

By clicking the button Clear counters the minimum and maximum bitrates and the CC error
counters will be reset. Note that this cannot be undone.

When clicking the blue information icon associated with a PID details concerning that PID will be
displayed. All services referring to the PID are listed, and scrambling information is shown.
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Detailed information x

PID 1185

Current bitrate: 276 Mbps

Minimum bitrate: 257 Mbp=

Maximum bitrate: 3.17 Mbp=

Carries PCR: Yes

Scrambling: Even (0x3}

Number of CC errors: 0

References: MPEGZ Video for service 73 Euronews
PCR for service 73 Euronews

The following PID details are displayed:

PID Details:
PID: The PID for which the following parameters apply

Current bitrate: The current bitrate measurement for this PID. The bitrate is averaged
over 1 second.

Minimum bitrate: The minimum bitrate measurement for this PID since the start of the

monitoring period. (I.e. when the probe tuned to the frequency or when

the monitoring of this frequency was restarted by the user clicking on
Clear status in the ETR 290 — ETR Details view.)

Maximum bitrate: The maximum bitrate measurement for this PID since the start of the
monitoring period.

Carries PCR: If the PID carries Program Clock Reference information, this field will
be set to Yes. If PCR analysis is enabled in the ETR threshold template
a link will be shown to bring up the PCR histogram data for this PID.

Scrambling: If the PID is scrambled, this field will show if it is scrambled with Odd
or Even control word.

Number of CC errors: The number of CC errors for the specified PID. For the Ethernet inter-
face the number of CC errors is measured from when the probe started
to monitor the multicast or when the user clicked Clear counters in
the Multicasts — Parameters view.

References: All the references for this PID in the PSI/SI/PSIP tables. This will show
the reference type and the service that refers the PID (if applicable).
The service can be clicked to show the detailed service information.

NOMAD Portable Probe User’s Manual version 7.0 165



7.9.4 ETR 290 — Services

ETR Overview || ETR Details || Services || itrates || Tables || PID list || PCR || Status || ETR thresh. || PID thresh. || Service thresh.

[Ethernet|[Asi|[coFpmL] ~ TRYVANN T2 e D3
[=-iz3 Services =]
EE@ 102 NRK2: 5.16 Mbps

@@ 103 NEK Super / NRK3: 8.50 Mbps
- 104 NRK Tegnsprik: 1.38 Mbps
@ 105 NRK P2: 88.89 kbps

[ g 106 NEK P3: 87.51 kbps
F§n 107 NRK Alltid Nyheter: 70.84 kbps
g 108 NRK mP3: 84.72 kbps E:
[]--6 109 NRK Klassisk: 86.12 kbps
E
[
&
[
£
[
[

B[]

g 110 NRK Sami Radio: 87.51 kbps
g 111 NRK Folkemusikk: 87.51 kbps
]--6 112 NEK Stortinget: 68.06 kbps
+-g 113 NEK Super: 88.89 kbps

- g 115 NRK Gull: 86.12 kbps I
g 116 NEK Jazz: 83.34 kbps

]-- 121 SAGEM DTT BOOTLOAD: 113.90 kbps

[ 122 Bootload: 175.01 kbps

The ETR290 — Services view lists the services and service components of the current stream of
the selected input.

The name of the current stream is displayed in addition to the two round-robin indicator icons when
relevant: the time cycle icon and the lock icon. By clicking the lock icon, the round-robin cycling is
stopped or resumed. A DVB, ATSC or ISDB icon indicates the analysis mode. The analysis mode is
defined as part of the ETR thresholds.

When tree nodes are selected, detailed information will be displayed on the right hand side of the
view.

If the service tree ‘Services’ top node is clicked, a summary list of stream services and PIDs is
displayed. Each service’s service ID and each component’s PID value and bitrate are displayed
together with individual PID and service bitrates.

ETR Overview || ETR Details || Services |[ Bitrates || Tables || PID list || PCR || Status || ETR thresh. || PID thresh. || Service thresh. |

[Ethernet| [Asi|[COFDML] ~ TRYVANN- 722 E}') D3

=3[ Services | -] Service list
2 102 NRK2: 4.40 Mbps
+-fFJ 103 NEK Super / NRK3: 4.14 Mbps | 102 NRK2 | |MPEG4HD
7@ 104 NRK Tegnsprik: 1.38 Mbps L VLG O
| AC LATM Audio | 68.

E

E

E

g 105 NRK P2: 82.52 khps

@ 106 NRK P3: 85.52 khps

@ 107 NRK Alltid Nyheter: 67.51 kbps

#-gm 108 NRK mP3: 85.52 kbps [
g 109 NRK Klassisk: 85.52 kbps | 103 NRK Super / NRK3
E

[

E

[2

E

E

E

f-@n 110 NRK Sami Radio: 84.02 kbps
]--6 111 NBK Folkemusikk: 85.52 kbps
f-@p 112 NRK Stortinget: 66.01 kbps
f-@m 113 NEK Super: 91.52 kbps

H-gm 115 NEK Gull: 88.52 kbps B
g 116 NRK Jazz: 87.02 kbps | 104 NRK Tegnsprak -

7[5 121 SAGEM DTT BOOTLOAD: 115.53 khps | Wt e

[ 122 Bootload: 175.48 kbps !

Services top node
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Service: Service name and service ID

PID: Service component PID value

Type: Service and component encoding format

Bitrate: Individual current bitrate of services and components

When clicking a service, details about the service and service components will be displayed.

Overview || ETR Detalls || PIDs || Services || Birates || Tables || PCR || T2m! || Stats || Compare || ETR thr. || PID thr. || Serv. thr. || Goid TS thr. |

[Ethemet| [COFDM1] [COFDMZ| [COFDM4]

[F-id Services

- 305 FEM: 187 Mbps
5@ | 207 TVNorge HD: 5.05 Mbps |

i.[[] 561 MPEGA Video: 4.92 Mbps

LTy 581 Telatext: 37.58 kbps

i 756 AACLATM Audio: 70.65 kbps
]-- 308 National Geopgraphic: 1.94 Mbps
]-- 309 BBC World News: 661.48 kbps
]--6 310 P4 Lyden av Norge: 105.23 kbps
#8311 Frikanalen: 1.98 Mbps
+- [ 312 Eurosport: 2.67 Mbps
]-- 314 Fox: 2.27 Mbps
]-- 315 C MORE LIVE 2: 551.73 kbps
]-- 280 Comedy Central: 1.68 Mbps
/-] 516 TV6: 1.07 Mbps
@y 3101 Radio 1: B4.18 khps
]--6 3105 Radio Norge: 84.18 kbps

OO0 OO o OO e OO OO e OO e O e O e IO e O

RIKSTV-MUX3-CH46 e
674.00 MHz, DVB-T @ gt D3

Service 307
Service name: TVNorge HD
Service I1D: 307
Service type: MPEG 4 High Definition Digital Television
Service provider name: NTV
Current bitrate: 4.355 Mbps
Minimum bitrate: 3.343 Mbps
Maximum bitrate: 8.500 Mbps
PMT PID: 307
PCR PID: 561
ECM PIDs: 122 (CA System: 0x0B00 Conax)
Components: 561 MPEG4 Video
581 Teletext
756 AAC LATM Audio (Language: nor)
EPG: 10:55: The Big Bang Theory
11:20: The Big Bang Theory
Show full EPG

Show thumbniail

If a PID is scrambled this is indicated in the service tree by the color green or blue (for even and odd
scrambling respectively). A missing PID is indicated by the color red. Click on the PID to show

more details.

Click the Show thumbnail button to view a thumbnail of the selected service. Thumbnails can only
be shown for services that are not scrambled. The pop-up window is identical to the one displayed
in the Thumbnails view. For more details, see chapter 6.4.1.

Service node

Service name:

Name of the highlighted service, as signaled in SDT or VCT

Service ID:

Service ID number

Service type:

Service type as signaled in SDT

Service provider name:

The name of the service provider as signaled in SDT. Not applicable
for ATSC streams.

Current bitrate:

The current bitrate measurement for this service. The bitrate is aver-
aged over 1 second.

Minimum bitrate:

The minimum bitrate measurement for this service since the start of
the monitoring period. (I.e. when the probe tuned to the frequency
or when the monitoring of this frequency was restarted by the user
clicking Clear status in the ETR 290 — ETR Details view.)
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Maximum bitrate:

The maximum bitrate measurement for this service since the start of
the monitoring period.

PMT PID:

The service’s PMT PID

PCR PID:

The service’s PCR PID

ECM PIDs:

The service’s ECM PID(s) and name of CA system(s). This infor-
mation will only be displayed if ECM PIDs are signaled in the PMT
table, usually only done when one or more service components are
scrambled.

Components:

A list of the component PIDs and reference types. For PIDs which
have a language descriptor (typically audio PIDs) the language code
is also shown.

EPG:

If DVB EIT is present in the stream, the EIT check is enabled in the
ETR template used by the stream and EIT table IDs are configured
in the Setup — ETR view, EIT present/following is displayed. For
ATSC streams, EIT present/following is displayed if there are EITs
present in the stream. If EIT schedule is present in the stream, a blue
‘Show full EPG’ link is displayed. By clicking the link it is possible
to view the EIT schedule information.

Show thumbnail

Opens the Thumbnail view for this service. Thumbnails are only
decoded automatically if the Extract thumbnails option has been
enabled in the associated tuning or multicast setup. Please note initial
extraction of thumbnails can take around one minute when decoding
the thumbnail manually by opening this pop-up.

The same pop-up details are displayed as when opened from the
Content — Thumbnails view.

When clicking a service component, associated key parameters and references will be displayed.

Overview || ETR Detalls || PIDs || Services || Bitrates | | Tables || PCR || T2m! || Status || compare || ETR thr. || PID thr. || Serv. thr. || Goid TS thr. |

[Ethemet| [COFDM1] [COFDMZ| [COFDM4]

[F-id Services
G- 305 FEM: 806.15 kbps
E@ 307 TVNorge HD: 4.11 Mbps
..[1) [ 561 MPEG4 Viden: 4.01 Mbps
i Tp 5B Teletext: 28.31 kbps
il 756 AAC LATM Audio: 59.60 kbps
:|-- 308 National Geopgraphic: 1.99 Mbps
]-- 309 BBC World News: 1.24 Mbps
]--6 310 P4 Lyden av Norge: 71.52 kbps
]-- 311 Frikanalen: 1.57 Mhbps
+{Bl 312 Eurosport: 1.38 Mbps
]-- 314 Fox: 1.70 Mbps
:|-- 315 C MORE LIVE 2: 551.33 kbps
]-- 280 Comedy Central: 382.63 kbps
-] 516 TV6: 1.72 Mhps
]--6 3101 Radio 1: 71.52 kbps
]--6 3105 Radio Norge: 55.12 kbps

i 00 O o OO e OO o OO e OO s O e O IO IO

RIKSTV.MUX3.CHe6 7 {7
£74.00 MHz, DVB-T @ ot D3

PID 561

Current bitrate: 4.016 Mbps

Minimum bitrate: 629.424 kbps

Maximum bitrate: 9.176 Mbps

Carries PCR: Yes

Scrambling: Odd (0x2)

Number of CC errors: 29871

References: MPEG4 Video for service 307 TVNorge HD

PCR for service 307 TVNorge HD
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For PIDs carrying PCR it is possible to view a PCR jitter histogram by clicking the blue ‘show
histogram’ link. If one of the blue service links is clicked, service details are shown.

Service component node

Current bitrate: The current bitrate measurement for this PID. The bitrate is averaged
over 1 second.

Minimum bitrate: The minimum bitrate measurement for this PID since the start of the

monitoring period. (I.e. when the probe tuned to the frequency or when
the monitoring of this frequency was restarted by the user clicking
Clear status in the ETR 290 — ETR Details view.)

Maximum bitrate: The maximum bitrate measurement for this PID since the start of the

monitoring period.

Carries PCR: An indication of whether the PID carries PCR or not. The value may
be ‘Yes’ or ‘No’. If PCR is carried by the PID, a blue ‘show histogram’
link is displayed. By clicking this link it is possible to view the PCR
jitter histogram.

Scrambling: An indication of whether the PID is scrambled or not. If the PID is not
scrambled, the value will be ‘No’. If the PID is scrambled, information
about the current control word is displayed: ‘Even 0x3’ or ‘Odd 0x2’.

Number of CC errors: The number of CC errors detected during the monitoring period

References: A list of PSI/SI references to the component PID. When one of the
blue service links is clicked, detailed service information is displayed.

ETR Overview || ETR Details || Services || Bitrates || Tables || PID list || PCR || Status || ETR thresh. || PID thresh. || Service thresh. |

[Ethernet| [Asi|[coFDML| ~ TRYVANN- 722 C)J@ D3

£
£
b
b
B
£
£
b
£
B
b
£
£
£
b
E

]..6
]..‘
]..6
]..6
]..6
]..6
]..6
]..6
]..6
]..6
]..6
]..
:|..
]..
:|..
]..6

Ty 0/b Teletext: 301.53 kbps [~]

105 NBEK P2: 84.24 kbps 184
106 NRK P3: 87.20 kbps Max jitter (ns): 39
107 NEE Alltid Nyheter: 66.50 kbps 141
108 NRK mP3: 85.72 kbps 110
109 NRK Klassisk: 84.24 kbps Bin resolution (ns): 37
110 NRE Sami Radio: 85.72 kbps 4
111 NBK Folkemusikk: 87.20 kbps
112 NRK Stortinget: 66.50 kbps Out of view: 0
113 NRK Super: 84.24 kbps

115 NBK Gull: 85.72 kbps

116 NERK Jazz: 87.20 kbps

121 SAGEM DTT BOOTLOAD: 115.28 kbps
122 Bootload: 177.36 kbps

1001 NRK1 @stnytt: 3.59 Mbps

1002 NRK1 @stlandssendingen: 3.59 Mbps
1102 NRK P1 OslofAkershus: 87.20 kbps

Average jitter (ns): -2

Outside thresholds: 0

Jitter(ns)-592 296 0 296 " 5g2
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7.9.5 ETR 290 — Bitrates

Overview | ETR Details || PIDs || Sendces || Bitrates |[ Tables || PoR || T2mi || SCTE 25 |[ Status || compare || ETR thr. || PID thr. || Sen thr. || Gold T5 thr
HRK1 HD A
[Ethermet ] [Ethemet 2| [Ethemet 3] [Ethemet 4] [Ehemsts]  3iada s 15000 (el DV3
Summany Bandwidths
TS syno: Ficl Win bitr. e oy,
Bittrate: 5101 Maps - 1039 NRK1 HD 5.039 Mbps 2402 Mops | 11.361 hbps
Min bitrate: 2.438 Mbps .
N——— 1 212 Wb 1065 H264 Video 4.245 Maps 1583 Mbps | 10277 Mbps
Effective hitrate: 5101 Mbps J',’,‘c 3175 ALC LATM Audio | B7 608 kbps E3.024 kbps T3.728 kbp=z
Win effective bitrate: 2438 Mbpz ;4035 8C-3 Audin 439.764 kbps | 453563 khps | 469272 khps
Mai: effective birater 11,212 Mbps B 6602 Subtting 4.504 kbps 2,864 kbps 79704 kops
;E'Cket length: 188 bytes Tr 5116 Teletext 00512 kbps | 265.848 kbps | 306,632 kaps
LM services :
Num PID 1 B 6603 Subtiting 3.000 khps 2,872 khps 146.136 khps
|Showe services | [Show only PIDS | [Show only PIDs but not NULL PID| - [Clear minsmes|

This view shows a graphical representation of service and PID bitrates. The current bitrate is shown
as the length of the light blue bar whereas the dark blue bar represents bitrate variation, spanning
from minimum to maximum measured bitrate.

The name of the current stream is displayed in addition to the two round-robin indicator icons when
relevant: the time cycle icon and the lock icon. By clicking the lock icon the round-robin tuning
process is stopped (locked to the current frequency) or resumed. A DVB, ATSC or ISDB icon
indicates the analysis mode. The analysis mode is defined as part of the ETR thresholds.

The user may select to view a list of services and component PIDs, to view PIDs only or to view
PIDs without the null PID. This is selected by clicking the Show Services, Show only PIDs or
Show only PIDs but not NULL PID button respectively.

Click Clear min/max to reset the minimum and maximum bitrate measurements.

7.9.6 ETR 290 — Tables

ETR Overview || ETR Details || Services || Bitrates | Tables | PID list || PCR || Status || ETR thresh. || PID thresh. || Service thresh. |

[Ethemet | [2si | [QARL][0aM2] I ssow @ (g D3

=t Sections | Section list
.03 PAT interval _ Replsec
B3 CAT PAT (PID 0, TID 0) | 152ms | 6579 |
w03 T [CATEDLTDD  |a;ms |20
PMT Service 3114 (PID 176, TID 2) 146 ms | 6.849
e ot PMT Service 3113 (PID 2160, TID2) | 152ms | 6579
E-( SDT Actual “PMT Service 3111 (PID 8160, TID2) | 151ms | 6.623
#-[] SDT Other NIT Actual NW 1D 42499 (PID 16, TID 64) | 10002 ms | 0.100
-3 BAT ~ Section 0 - ~ |si2ams 0195 |
&3 T  Secon 1 [ 3000z | 0400, |
B-C3 TOT | :Secton 2 Aldtms | 0.
5 Section 3 5121 ms
®-(0 ECM "SDT Actual (PID 17, TID 66) [ 2188 ms | 0.
| SDT Other TSID 101 (FID 17, TID 70) | 5146 ms |
| Section 0 ~ [s14ams |
| Section 1 5146ms | 0.
'SDT Other TSID 102 (PID 17, TID 70) | 5145 ms | 0.1 |
 Section 0 | 5126ms | 0195 | k|
" Section 1 |5145ms |0
SOT Other TS D 103 (PID 17, TID 70) | 10003 ms | 0.100
" Section 0 o ) | 5100ms | 0.196
Section 1 |10003ms [0.100 |
" Section 2 (5099 ms |0.196 | [~
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>
This view lists the PSI and SI or ATSC tables and table contents of the currently active stream of the

selected input.

The name of the current stream is displayed in addition to the two round-robin indicator icons when
relevant: the time cycle icon and the lock icon. By clicking the lock icon the round-robin cycling is
stopped or resumed. A DVB, ATSC or ISDB icon indicates the analysis mode. The analysis mode is
defined as part of the ETR thresholds.

Clicking the ‘Sections’ node displays detected tables and associated repetition rates.

Clicking a table enables viewing the table contents in a readily readable format.

ETR Overview || ETR Details || Services || Bitrates || Tables |[ piplist || PcR || status || ETR thresh. || PID thresh. || service thresh. |

TS113 (Al
[Ethernet | [EamI][Qamz] I3 s @ @ DB
B3 Sections Program Map Table for Service ID 3114 (0x0c2a)
#-3 PAT Version number 21 (0x15)
B0 CAT Sectionnumiier RN
B3 PMT Last section number _D
E-L | BMT Service 3114 (PID 176, ) (146ms) PCR PID: 181 (0x00bS)
(-3 PMT Service 3113 (PID 2160, TID 2) (152ms)

-] PMT Service 3111 (PID 8160, TID 2) (151ms) CALSYSIOTECMILISE

CA System | ECM PID
[ NIT Actual | NDS | 182 (0x00bE)

£
B SDT Actual e e :
®-[] SDT Other Components:
E-(3 BAT PID Component type Language gg;':
&[0 TDT 181 ' : ' '
H-C3 TOT (0x0005) MPEG-4 Video
H-(] ECM 180 Private data PES (ITU-T Rec. H.222.0 | ISOVIEC 13818-1 i
(OccD0b4) PES packets containing private data)
179 Private data PES (ITU-T Rec. H.222.0 | ISOVIEC 13818-1
(0x00b3) | PES packets ining private data) i
178 Private data PES (ITU-T Rec. H.222.0 | ISOVIEC 13818-1 dan
{0x00b2) PES packets ining private data)
177 Private data PES (ITU-T Rec. H.222.0 | ISOVIEC 13818-1 fin
{0x00b1) PES packets ining private data)

By clicking the plus-icon at a table the table contents is displayed in detail.

Clicking one of the table entries will allow viewing the table contents as a hexadecimal dump for
detailed inspection.
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Overview || ETR Details || PIDs || Services || Bitrates || Tables |[ pcr || T2mi || Status || compare |[ ETR thr. || PID thr. || Serv. thr. || Gold TS thr.
ASI A
ASI PLP: Auto Ot‘j" D3
£-E3 Sections @080: 4@ F1 CD @5 39 E3 0@ @0 FO 04 FE 02 @3 00 F1 BC
yag— @010: ©@ @1 @5 39 0@ 1A 7F @D @4 00 00 7B @@ 56 00 2A
@020: ©1 39 91 70 0@ 41 09 @4 10 19 1E BA 16 1C 39 16
- car @030: 00 @2 @5 39 00 @5 41 ©3 1C 37 16 0@ @3 05 39 00
BLCT PMT @040: ©5 41 @3 1C 39 16 0@ 04 @5 39 00 @5 41 03 1C 7F
by @050: ©1 @0 @5 ©5 39 @0 05 41 @3 10 07 19 @0 06 05 39
- ‘ @060: 0@ @5 41 83 1B Al 19 @0 @7 85 39 0@ @5 41 03 1C
B3 NIT Actual NW ID 1337 (PID 16, TID 64) (2007ms) @070: 7F @1 @0 ©8 05 39 00 ©5 41 03 1C 7F @1 00 09 @5
. ) table_id: 64 (0x40) @@80: 39 @@ @5 41 03 1C 39 16 @@ @A 05 39 @@ 05 41 03
) L @090: 1C 39 16 @@ OC @5 39 @0 @5 41 03 0@ 41 01 00 @D
= (8] C=Emna i m il @0AQ: 05 39 @0 05 41 03 @4 OF 19 0@ OFE @5 39 00 @5 41
- [ reserved_future_use:1b @0B@: ©3 @4 10 19 0@ @F @5 39 @@ 85 41 03 @4 11 19 @@
|l @) sz @0Ce: 10 @5 39 00 05 41 03 1B Al 19 00 11 @5 39 0@ @5
: @eD@: 41 @3 1B 99 19 @@ 12 @5 39 @@ ©5 41 @3 1B EC 19
- [ section_length: 461 (Ox1cd) BOE@: 8@ 13 @5 39 20 @5 41 @3 @4 25 19 @0 16 @5 39 @0
- [ network_id: 1337 (0x0539) @OF@: 85 41 93 1C 43 19 0@ 1A @5 39 @@ @5 41 @3 1C 4F
= @100: 19 @@ 37 @5 39 @@ 14 JF @D 94 00 0@ @@ 00 D6 00
: ©110: ©@ @@ 4D D1 E@ @@ 41 @3 1C 39 16 @@ 38 05 39 00
o () e I e @120: OF FA @4 @0 02 @1 4A 41 86 1C 39 16 1C 33 16 @0
- [ current_next_indicator: 1 b B13@: 39 @85 39 @0 OB FA 04 @90 @2 91 74 41 @3 1C 37 16
. . ©140: ©@ 3A @5 39 00 @B FA 04 @0 02 01 BA 41 03 1C 7F
L secdon_fumber: 0 (000) 0150° 01 @0 3B 05 30 00 @B FA @4 00 02 @1 E4 41 03 1C
-~ [ last_section_number: 0 (0x00) @160: 5E 16 @0 3C 05 39 0@ @B FA 04 00 02 @2 2A 41 03
.. [ reserved_fuure_use: 1111 b @170: 1C 39 16 @0 3D @5 39 @0 @B FA 04 0@ @2 02 54 41
) ) @180: ©3 1C 48 @1 0@ 3E 05 39 @@ @B FA @4 @@ 02 02 7E
0 metwork_descriptors lengih 4 @190: 41 @3 1C 7F @1 @@ 3F @5 39 0@ OB FA 04 00 02 02
() network_descriptors @1A0: A8 41 83 03 84 @1 0@ 40 @5 39 00 @D 43 0B 01 10
- [ [ esemved_future w111 0] @1B0: 0@ @0 @1 92 01 @2 50 @0 @3 80 41 @5 39 00 0D 43
W prp————— @1C0: ©B @1 10 90 0@ @1 92 @1 @2 50 0@ @3 17 B7 35 15
[-[] wansport_streams
-~ [] CRC32: 0x17b73515 =i

The selected table entry is highlighted in the table dump. Note that values shown in the table list
may not correspond directly to the highlighted hex dump byte(s), because some of the table entries
do not add up to whole bytes.

By hovering the cursor over the items in the tree a tool-tip is displayed showing the start position of
the data in the hexadecimal dump and the length of data. Press the save icon to download and save
the raw table data on your computer.

A description of each PSI/SI table is beyond the scope of this manual, please refer to the specifications
for more information about PSI/SI.

If you get “Unknown descriptor” in the table parsing it could be that the stream contains additional
descriptors that can be enabled. Make a note of the descriptor_tag and go to Setup — ETR to
enable the parsing of the descriptor.
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Overview | | ETR Details || PIDs || Services || Bitrates || Tables || PCR || T2MI || Status || Compare || ETR thr. | [ PID thr. | [ Serv. thr. | | Gold TS thr.

[Ethernet| [COFDML] [COFDN2| [COFDNE| s oot e ovmre Oi‘ﬂ- D3

-3 Sections
7] PAT
i1 PMT
7] NIT Actual
H-] SDT Actual
71 SDT Other
- 0 [EEEl
H-Ca TDT
H-C3 ToT
E-C1 ECM
£
[

] ] e [

b MIP
7] CAT

EIT Present/Following

TS ID 231 original network ID 8770

13:00 (01:00:00)
Tid for hjem

21TV 2 Morsk livsstilsserie. (4:8/s10). Denne gangen far "Tid for hjem"
turen bort fra Bergen, til vakre Voss. Med seg har de en helt ny

designer, norske Kirsten Visdal.

{Event type: Leisure hobbies-general)
13:45 (00:15:00)

204 TV 2 Sportsnyhetene

Nyhetskanalen De siste nyhetene innen sport.

(Event type: Sports-sports magazines)
13:00 (02:00:00)

Premier League: Cardiff - Bournemouth
210 TV 2 Sport 1 Britisk fotball. Fra Cardiff City Stadium og kampen mellom
‘Cardiff og Bournemouth i 25. runde | Premier League.

Kommentator: Espen Ween

(Event type: Sports-footballisoccer)

14:00 (01:00:00)

Bolighjelpen UK

Britisk livsstilsserie fra 2018. (8:8/53). Det nygifte paret Nikki og
Andy har bodd sammen noen ar far de giftet seg. Nikky har
begynt & hate den treroms terrasseboligen deres og vil fiytte.

{Event type: Leisure hobbies-general)
14:00 (00:30:00)

Nyhetene
Siste nytt fra TV2s nyhetsredaksjon.

(Event type: News/Current affairs-news/weather report)
15:00 (02:00:00)

i Chelsea -

Britisk fotball. Fra Stamford Bridge og kampen mellom Chelsea

'og Huddersfield i 25. runde i Premier League. Kommentator:
Peder Martvedt.

(Event type: Sports-footballisoccer)

Show

m
=

schedule

%
=3
=
=

m
o

edule

Show

m
=

schedule

For streams which have electronic program guide (EPG) information in the EIT table and the
extraction of this information is enabled (in ETR thresholds and in Setup — ETR) the tree will
show the text EPG (for ATSC streams EPG will be displayed regardless if EITs are present in the
stream). Clicking on this will bring up the list of present/following events (the current program and
the next program to be broadcast) for the current stream will be displayed. If the stream has EIT
p/f other information (and this table is enabled in Setup — ETR) then the list will also contain
EPG present/following for other streams (not available for ATSC). If the stream has EIT schedule
information for the actual and/or other streams (and these tables are enabled in Setup — ETR) then
the list will also contain the link Show EIT schedule. Clicking this will show the full schedule for
the selected service. The amount of data shown depends on the signal. A common practice is to
send EPG for 7 days ahead.
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© sencore

Overview | | ETR Details | [ PIDs | | Services || Bitrates | | Tables | [PCR || T2MI || Status | | Compare | [ ETR thr. || PID thr. || Serv. thr. || Gold TS thr. |

[Ethernet] [COFDML] [COFDOMZ|[COFDMA] pon o e - CH48 @iﬁl DA3

B3 Sections EIT Schedule for service 307 TVNorge HD in stream with TS ID 231 original network ID 8770
B-C1 PAT Go back to EIT Present/Foliowing for all streams
B-C PMT
-3 NIT Actual
i SOT Acm 2019.02.04
-3 SDT Other
O E :::: Duration = Event
E-C3 TDT Hot Pursuit
[]"S Tor 00:10 | 01:45:00 | Amerikansk actionkomedie fra 2015. Reese Witherspoon, Sofia Vergara.
- ECM
-1 mip (Event type: Movie/Drama-adventure/westem/fwar)
E-C CAT Forste date
01:55 | 01:00:00 | Morsk realityserie fra 2018. (2:12/52). P& Ferste date-restauranten metes single fra hele landet pa blind date.
(Event type: Show/Game show-general)
Hundepatruljen NZ

02:55 | 00:30:00 | Vet Clinic - Jonti. Newzealandsk dokumentarserie fra 2016. (13:13/s5).

(Event type: Show/Game show-general)
Hundepatruljen NZ

03:25 | 002500 Episode 4. Newzealandsk dokumentarserie. (4:10/s7). Whanganui Delta-teameat Jason og Farris trekker en innbruddstyv fram fra skjulestedet
sitt, og narkotikahunden Oscar varsler hundepasser Bill om problemer ved Mt Eden fengs..

(Event type: Show/Game show-general)
Hundepatruljen NZ

Episode 5. Newzealandsk dokumentarserie. (5:10/s7). Poliihunden Hades gir ikke opp jakten pa en innbruddstyv. Biosikkerhetslabradoren

03:50 | 00:30:00 Ebony sniffer seg fram fil noe som kravier pa postbandet.

(Event type: Show/Game show-general)

To get detailed information about one event, click the binary symbol [#l. This will open a popup
window with parsing of the underlying EIT table. The information can be displayed either in detailed
hex mode:
Table parsing X
Show hex

B2 event s
event_id: 10503 (0x2907)

start_time: 2019.02.04 14:02:19

duration: 00:29:06

w]

[
[
[] running_status: running (0x4)
[ free CA_mode: 0 (0 b) (0x0)
[ descriptors_loop_length: 233 (000011101001 b} (0x0c9)
O3 descriptors
E{ﬂ short event descriptor

: [) descriptor_tag: 77 (0xdd)

[ descriptor_length: 151

[ 150_639 language code: nor

[ event_name_length: 29

[1 event_name: Et &r pd tur med Lars Monsen

[ short descr length: 147

[#-(] content descriptor

[#-( parental rating descriptor

-0 Unknown descriptor

- [] CRC32: 0x182650c -
4 3
0000: 4F F1 04 ©3 EA ED 00 01 00 D2 22 42 01 4F 29 @7 O0......... "B.0). a
0010: E4 96 14 62 19 0@ 29 06 80 E9 4D B5 6E 6F 72 1D ...... )...M.nor.
0020: @5 45 74 20 E5 72 20 70 E5 20 74 75 72 20 6D 65 .Et .r p. tur me

64 20 4C 61 72 73 20 4D 6F 6E 73 65 6E 93 d Lars Monsen..N
orsk opplevelses
serie fra 2007.
Lars Monsen har
v.rt p. langtur
og har tilbrakt
et .r nord for p
olarsirkelen i N
orge, Sverige og
Finland.(1:8) (R
A A7 A1 AA B AA AF TR 7R AA AT 1 nar wuk 7
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Or in summary mode:

Table parsing x

Event Information Table Present/Following Other
Version number
Section number
Last section number

Service ID 1002 (0x03ea)
Transport Stream 1D QALK ]
Original Network ID  EirgOF(n viezvy]

Event list:
Event ID 10503 (0x2907)
LS 2019.02.04 14:02:19
Duration 00:29:06
EELEL Leisure hobbies-tourism/travel
type
Event Language @ Value
T (nor | Etarpaurmed Lars Monsen |
Language @ Value
Norsk opplevelsesserie fra 2007. Lars Monsen har vaert pa langtur og har tilbrakt et
ar nord for polarsirkelen | Morge, Sverige og Finland.(1:8)(R)

Short
description

ETR 290 — Digital Radio Mondiale

Digital Radio Mondiale streams will show up in the tree with the label Digital Radio Mondiale, if
they have been configured properly in the ETR thresholds.
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Edit ETR threshold X

Name [Digital Radio Mondiale |
Description|Description of the ETR monitorin|

General || Priority 1 || Priority 2 || Priority 3 | Other checks | Interface checks

Max MIP timing error(us) [10.000 | a
Gold TS check Disabled v

Also check version number and CRC
Verify PAT table
Verify PMT tables
Verify CAT table
Verify SDT actual table
Verify SDT other tables
Verify BAT table
Verify NIT actual table
Verify NIT other tables
Time information check isabled v
Check TDT
Check TOT
Check LTC
Max time offset
Max repetition time
Digital Radio Mondiale
PID 000
IP address
UDP port 000

Igi iiDDDiDDDDNﬂNﬂDI

<4

[Close| |Apply changes|

To configure Digital Radio Mondiale, the correct PID, IP address and port must be set in ETR
thresholds. If the correct IP address and port are not known, leave these blank, and the available
streams will be displayed in the Digital Radio Mondiale table, provided the correct PID is configured.
The IP address and port can then be added to the ETR thresholds.
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Overview ETRDetails PIDs  Services Bitrates Tables PCR T2MI  Status Compare ETRthr. PIDthr.  Serv.thr.  Gold TSthr.  Alarm filter thr.
Digital Radio Mondiale ¢
239.0.0.1:5503 Op' D3
=] <2 Sections L . .
3.0 PAT Digital Radio Mondiale PID 3000
+-C1 PMT General
+-( NIT Actual A 239.103.150.1:5000
+ 1 SDT Actual Available streams:
] Digital Radio Mondiale Protocol version: 00.00
Seconds OK: 24
Robustness mode: B
Selected IP: 239.103.150.1

Selected port:

5000

FAC - Fast Access Channel

Sync:

Bandwidth occupancy:

Interleaver:

Service configuration:

Service identifier:
Language:
Program type:

OK

10 kHz

2s

1 audio service
Oxelc238
English

News

SDC - Service Description Channel

Sync:

Service label:
SDC mode:
Audio coding:
Audio mode:

Audio sampling rate:

Language code:
Country code:

OK

BBC WS
16-QAM CR 0.5
xXHE-AAC
mono

38.4 kHz

eng

gb

MSC - Media Service Channel

Sync:

MSC mode:
Stream 0 bitrate:
Stream 1 bitrate:
Stream 2 bitrate:
Stream 3 bitrate:

OK

16-QAM
10.7250 kbps
0.9200 kbps
0.0000 kbps
0.0000 kbps

General

Available streams:

A list of IP addresses and ports available in this PID. If both the selected 1P

and port match one of the available streams, it will be highlighted in green.
Note: Only the available streams can be decoded and will contain informa-

tion.

Protocol version:

What protocol is being used in the stream.

Seconds ok:

Seconds without error.

Robustness mode:

The robustness mode used for this program. Labelled A to E.

Selected IP: The IP address selected in ETR thresholds. If it doesn’t match any of the
IP addresses in available streams, no data will be accessible.

Selected port: The port selected in ETR thresholds. If it does not match the port associ-
ated with the selected IP address in the available streams, no data will be
accessible.

FAC — Fast Access Channel
Sync:  OK if stream has sync. No sync otherwise.

Bandwidth occupancy:

The bandwidth occupancy of this stream.

Interleaver:

28, ‘“400ms’, ‘600ms’
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Service configuration:

Configuration of the program.

Service identifier:

A hexadecimal value that uniquely identifies the program.

Language: Specifies the language of the program.
Program type: Specifies the genre of the program.
SDC — Service Description Channel
Sync: OK if stream has sync. No sync otherwise.

Service label:

The primary identification of the program for the listener.

SDC mode:

The SDC mode used by the program.

Audio coding:

The audio coding in use by the program.

Audio mode:

The audio mode used. Either mono or stereo.

Audio sampling rate:

The audio bitrate in kHz.

Language code:

The language code of the language of the program.

Country code:

Country code for the country of origin.

MSC — Media Service Channel

Sync:  OK if stream has sync. No sync otherwise.

MSC mode: The MSC mode used by the program.

Stream 0 bitrate: The bitrate of stream O in kilobits/s (kbps).

Stream 1 bitrate: The bitrate of stream 1 in kilobits/s (kbps).

Stream 2 bitrate: The bitrate of stream 2 in kilobits/s (kbps).

Stream 3 bitrate: The bitrate of stream 3 in kilobits/s (kbps).

Developed according to the standards for DRM-MDI:

o ETSI TS 102 820, ‘Multiplex Distribution Interface (MDI)’

« ETSIES 201 980, ‘System Specification’

* ETSI EN 301 192, ‘DVB specifications for Data Broadcasting’
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7.9.7 ETR 290 — PCR

ETR Overview || ETR Details || Services || Bitrates i| Tables || PID list || PCR “ Status || ETR thresh. || PID thresh. || Service thresh. |

L = 4
[Ethernet |[ast|[Qamn |[oam2 | 1348 o o0y @ w D3 ’%
PCR pids Histogram for PCR PID: 2162 Logging since: Mar 7 17:44:28 Stream info. Null PID: Present CER: @ ol
181 14 ns 74 ns 500 ns 252
2162  49ns T4 ns 500 ns Max jitter (ns): -62
8165 14ns 7dns 500 ns 202
Average jitter (ns): -12
151
Bin resolution (ns): 37
101
Outside thresholds: 0
50
N Out of view: (1]

Jitter({ns)-592 -298 (1] 296 592

[Pcr-aC|[ PCR-0) | [Zoomin |[ Zoomout| [ Clear |

The PCR jitter histogram displays PCR jitter as measured by the probe. A list of detected PCR PIDs
in the selected stream is shown together with their current and maximum PCR jitter values. A PCR
PID is selected for histogram presentation by clicking the associated table entry. The histogram
shows the number of received PCR values versus jitter. PCR jitter is by default measured as PCR-AC
for all interfaces. By creating an ETR threshold template that enables PCR-OJ and assigning this
template to a stream it is possible to select PCR-OJ measurement mode by clicking the PCR_OJ
button. The PCR_OJ measurement is not relevant for Ethernet streams.

Please note PCR analysis will be disabled if none of the PCR-AC, PCR-OJ, PCR Accuracy or PCR
Jitter checks are enabled in the ETR thresholds. So to use the ETR 290 — PCR functionality this
needs to be enabled.

The name of the current stream is displayed in addition to the two round-robin indicator icons when
relevant: the time cycle icon and the lock icon. By clicking the lock icon the round-robin cycling is
stopped or resumed. The push-buttons Zoom in and Zoom out enables rescaling of the graph. This
makes it possible to view PCR jitter values that are outside the range defined by the auto-scaling.
Clicking the Clear button will clear historical data from the histogram.

Tool-tip functionality provides information about each histogram bar: the number of samples, the
percentage of total number of samples and the jitter interval represented by the bar. For PCR
measurements to be valid it is essential that the signal be stuffed with null packets (PID 8191) to
obtain an absolutely constant bitrate. The stream info above the histogram shows if the analyzed
stream contains null packets or not. A color indicator above the PCR jitter histogram indicates
whether the signal is of constant bitrate or not, as perceived by the PCR filter in the processing
engine. Green indicates OK, red indicates that the PCR jitter measurements are not valid due to the
bitrate not being constant.

Note that PCR jitter measurements for Ethernet streams are very sensitive to packet loss, and packet
loss results in a large jitter values — often for all PCR PIDs of an MPTS.

The PCR PID list displays the following parameters:
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PID:

Current:

The PID for which the following parameters apply.

The last PCR jitter value measured.

The maximum PCR jitter value measured since transport stream sync was ob-
tained. Note that this may not correspond to the maximum value for PCR jitter
in the histogram, as the histogram displays values measured from the time when
a PCR PID was selected.
The PCR jitter threshold currently valid for the stream, as defined in the associated
ETR threshold template.

Overall max:

Threshold:

In addition to the histogram itself, the following parameters are displayed:

Max jitter (ns): The maximum jitter value measured from the time the PID was selected.

Average jitter (ns): The average jitter in nanoseconds.

The width of the jitter interval spanned by each histogram bar.

The number of PCR values that are outside the PCR jitter thresholds
(defined by the user as part of the ETR threshold template).

Bin resolution (ns):
Outside thresholds:

Out of view: The number of PCR values that are out of the currently displayed view.

7.9.8 ETR 290 — T2MI (requires T2MI-OPT)

Overview | | ETR Details | [ PIDs | | Services | Bitrates | | Tables | [PCR | | T2MI| | staws | [ Compare | [ETR thr.| | PID thr. | | Service thr.

{ -
[Ethemnetl] [Ethernet2| [Ethemnet3] [Ethemets] :;I ,I,"L‘;';zum O t}r D3
—Overview: rPLP Information:
T2 timestamp: Mon Feb 25 00:55:11 869 2013 Current PLP: 0
Super frame index: Detected PLPs: 0,1,23
Frame index: 0 Signaled PLPs:
iput srcas Wt put sheams "o Pl ipe Pojoad PLP goup Fode Hoduation _Fouten ___Frc |
Coding and modulgtion:  Variable coding and modulation O 0(0x0)  DataPLPTyped1 TS 1(0x01) 305 256.0AM  Rotation inuse G4 LDPC
:223 TR Disabled © 1(ox1)  DataPLPTypel TS 1(0x01) 35 256-0AM  Rotationnuse  B4K LDPC
Input stream dentifer q @ 2(0x2) Common PLP TS 1(0x01) 305 256.QAM  Rotationinuse 64K LDPC
Num TS last T2MI frame: 26 B 3(0x3) Data PLP Type 1 | TS 201 (0xc8) 3/5 256-QAM Rotation inuse 64K LDPC
MNull packet deletion: Disabled
High effiency mode: Enahbled
Cre errors BB header. 0
Crec errors whole packet: 0
L1 information:
T2 version: 1141 L1 post scrambling: Mot used Sub slices per frame: 1
Type: Transport Stream only L1 modulation: 64-0AM Num aux: 0
T2 lite profile used: Mot used L1 coding: 112 Aux config rfu; ]
BW ext: Extended carrier mode L1 FEC type: LDPC 168K Number of RF: 1
51: T2_SISO L1 repetition: Dynamic signalling not provided Freguencies: 0: 474.00 MHz
52 FFT 32k, guard intv. 1/128, 197256 or 19/128, not mixed L1 post size: 402 (0x00192) Current RF index: 0
PAPR: Mo PAPR reduction is used L1 post info size: 728 (0x002d9) Start RF ichx: 0 (0x0)
Pilot pattern: PP7 L1 post extension: Extension field not present Frame icx: 0 (0x00)
TX ID availabilty: Mo transmitter idertification signals are used L1 change counter: 0 (Dx00) Sub slice interval: 0 (0x000000)
Cellid: 0 (0x0000) Guard interval: 1H28 Type 2 start: 0 (0x000000)
MNetwork id: 12421 (0x3085) Num T2 frames: 2 Regen flag: 1]
T2 system id: 32769 (0x8001) Num data symbols: 58

T2MI monitoring is a licensed option available for transport streams over ASI, satellite and Ethernet.
T2MI is enabled on a per stream basis, most of the information is found in this GUI extracted from
the L1 current packets in the T2MI streams. The full parsing of this information table is found in the
‘Tables’ section.
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Please note that the T2MI stream needs to have either a relative or an absolute T2 Timestamp to be
received properly. Signals without timing information can not be received.

Overview:

T2 timestamp:

The last received T2 timestamp. The probe supports both
relative and absolute timestamps.

Super frame index:

The last received superframe index.

Frame index:

The index of the last received frame.

Input streams:

Indicates whether Single or Multiple Input Streams are used.

Coding and modulation:

Whether the stream uses Constant Coding and Modulation or
Adaptive Coding and Modulation.

Input stream sync:

The Input Stream Synchronizer (ISSY) value.

Input stream format:

The format of the input stream. Will normally be ‘TS’.

Input stream identifier:

The input stream identifier for the current stream.

Num TS pkt. last T2MI frame:

The number of transport stream packets that was in the last
T2MI frame.

Null packet deletion: Whether null packet deletion is in use or not.
High efficiency mode: Whether high efficiency mode is active or not.
Crc Errors BB header: The number of CRC errors on the BB header detected since

the monitoring of the stream started.

Crc Errors whole packet:

The number of CRC errors calculated over the whole T2MI

packet since the monitoring of the stream started.

L1 information:

T2 version:

The version of the T2 spec used. Up to version 1.3.1 is supported
including T2 lite.

Type: The type of data carried in the Transport stream.
T2 lite profile used: Set to true if the T2 lite profile is used for sending power efficient
broadcasts to portable clients.
BW ext: The carrier mode (normal or extended).
S1: T2-SISO, T2-MISO or Non-T2.
S2: FFT mode and guard interval.
PAPR: The PAPR reduction mode (if any).
Pilot pattern: Pilot pattern PP1 to PP8.
TX ID availability: Should always be set to ‘No transmitter identification signals are used’.
Cellid: The cell ID for the transmitter.
Network id: The network id for this DVB-T2 network.
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T2 system id:

The T2 system id.

L1 post scrambling:

Says whether post scrambling is used or not.

L1 modulation:

The L1 modulation type used. BPSK, QPSK, 16-QAM or 64-QAM.

L1 FEC type:

The L1 fec type in use. Only ‘LDPC 16K’ is currently supported in
DVB-T2.

L1 repetition:

Shows if dynamic signaling is provided.

L1 post size:

The L1 post size.

L1 post info size:

The L1 post info size.

L1 post extension:

Shows if extension field is provided.

L1 change counter:

The value of the L1 change counter.

Guard interval:

The guard interval used for the transmission. 1/32, 1/16, 1/8 or 1/4.

Num T2 frames:

The number of T2 frames signaled.

Num data symbols:

The number of data symbols signaled.

Sub slices per frame:

How many sub slices are used per T2 frame.

Num aux:

The number of auxiliary channels transmitted.

Aux config rfu:

The aux config rfu number.

Number of RF:

The number of RF frequencies used to transmit the signal.

Frequencies:

The list of frequencies used to transmit the signal. Normally only one
frequency will be used.

Current RF index:

The index of the frequency currently being used for the transmission.

Start RF idx:

The starting RF index.

Frame idx:

The frame index.

Sub slice interval:

The interval between sub slices.

Type 2 start: The value of the type 2 start parameter.
Regen flag: The value of the regen flag.
PLP (Physical Layer Pipes) information:
Current PLP: The PLP currently being received. If a specific PLP was configured the

interface settings T2MI extraction (ASI — Setup or Multicasts — Streams),
this will be used. If auto mode is used the first PLP detected will be used.

Detected PLPs: The detected PLP ids in the T2MI stream. In some error situations this may
differ from the list of Signaled PLPs show below.
Signaled PLPs: Lists the PLPs signaled in the stream.
PLP type: The signaled type of the PLP. Data PLP Type 1 is the most common, some

signals can have a common PLP as well as well as other PLP types.
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Payload: Payload type of this PLP. Will typically be the Transport Stream format

PLP Group: The group signaled for this PLP. The PLPs in a group shares one common PLP
and when analyzing a PLP both the data in the specified PLP and the common
PLP in the same group (if present) are extracted. The PLP contains PIDs
which are shared such as PAT, SDT, NIT, CAT and EMMs. In the example
above , analyzing PLP 0O will also analyze PLP 2.

Code: The FEC coding scheme used for this PLP.

Modulation: Modulation for the PLP.
Rotation: Specifies if IQ rotation is enabled.

FEC: Specifies the FEC coding type for this PLP.

Clicking the blue information symbol in the PLP list will bring up more detailed information for
that PLP.

Detailed PLP information X

PLP 1 (0x01)

Type: Diata PLP Type 1

Payloae: T8

FF flag: Mot applicable

First RF iclx: Mot applicable

First frame iclx: 0 (0x00)

PLP group id: 1 (0x01)

Coding: 35

Modulation: 256-2AM

Ratation: Ratation in use

FEC type: 64K LDPC

PLP num blocks max: 48 (0x030)

Frame interval: 1 (0x01)

Time IL length: 3 (0x03)

Time IL type: One interleaving frame corresponds to one T2-frame and contains one or
more Tl-blocks

In band A: In-band type A signaling not carried

In band B: In-band type B signaling not carried

PLP made: Met specified

Static: Met statie, fields ean change at any time

Static pacdding: ‘“Walue of DFL of current PLP may vary from EBFrame to BEEFrame

PLP start: 350800 (0x086790)

PLP num blocks: 34 (0x022)

Detailed PLP information:
PLP: The ID of the signaled PLP.

Type: The signaled type of the PLP. Data PLP Type 1 is the most common,
some signals can have a common PLP as well as well as other PLP

types.
Payload: Payload type of this PLP. Will typically be the Transport Stream format

FF flag: The FF flag value.
First RF idx: The first RF index used for transmitting this PLP.

First frame idx: The first frame index used to transmit this PLP.

NOMAD Portable Probe User’s Manual version 7.0 183



PLP group id:

The group signaled for this PLP. The PLPs in a group shares one
common PLP and when analyzing a PLP both the data in the specified
PLP and the common PLP in the same group (if present) are extracted.
The PLP contains PID which are shared such as PAT, SDT, NIT, CAT
and EMMs.

Coding: The FEC coding scheme used for this PLP.

Modulation: Modulation used for transmitting this PLP.
Rotation: Specifies if IQ rotation is enabled for this PLP.

FEC type: Specifies the FEC coding type for this PLP.

PLP num blocks max:

The maximum number of blocks which can be used by this PLP.

Frame interval:

The frame interval for this PLP.

Time IL length:

The length of the time interleaver.

Time IL type:

The time interleaving type in use.

In band A: Says if in-band type A signaling is used for this PLP.
In band B: Says if in-band type B signaling is used for this PLP.
PLP mode: The PLP mode for this PLP.
Static: Says whether the PLP bandwidth is static or not static.
Static padding: Says whether the padding is static or can change between each BB
frame.
PLP start: The start value for the PLP in the stream.
PLP num blocks: The number of blocks used for this PLP.

7.9.9 ETR 290 — Status

ETR Overview || ETR Details || Services || Bitrates || Tables || PID list || PCR | Status || ETR thresh. || PID thresh. || Service thresh. |

[ Ethernet || sl |[gam1 | [ amz |

B3 Service view
-l 3111 Discovery HD: 4.08 Mbps
-l 3113 Viasat Sport HD: 9.01 Mbps
- 3114 Eurosport HD: 13.55 Mbps
B3 PID view
[l 0 PAT: 20.76 kbps
- 1 CAT: 2.96 kbps
- 16 NIT: 4.44 kbps
-l 17 SDT/BAT: 99.38 kbps
-l 18 EIT: 2.11 Mbps
-l 20 TDT/TOT: 1.52 kbps
-l 33 Unknown: 4.44 kbps
E-l Unref PID
‘.l Unreferenced PID check

[ 176 PMT: 20.76 kbps
m 1 ArD Assdi

02 N9 Lk

T5113
386 MHz, 256 QAM

<ET>]

@@ Da

=]

The ETR 290 — Status view shows a stream content overview linked to current alarms, making it
easy to view what services and PIDs are currently affected by errors.
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By clicking any of the ‘view’, service or PID nodes, more information will be displayed on the right
hand side of the table. This information is described in ETR 290 — Services.

7.9.10 ETR 290 — Compare

Overview | | ETR Details | | PIDs | | Services | | Bitrates | [ Tables | | PCR | [ stats | | Compare | [ETRtr. | [PID thr. | [ Service thr. |

Select streams and services for comparison _j’ ]

Seamisenics T g Detals —vinbis— Maxbir |
10 NRK 1 Ethernet | 239.2550.1:5500 352 Mbps 850 Mbps
-l NRK 2 Ethernet | 239.255.0.2:5500 4.80 Mbps 7.73 Mbps
I TV 2 (N) Ethernet | 239.255.0.3:5500 210Mbps 496 Mbps
-l TvMorge Ethernet | 239.255.0.4:5500 2.37 Mbps 4.93 Mbps
1l TV 2 Sport Ethernet | 239.255 0.5:5500 281 Mbps 822 Mbps
G-l Star Ethernet | 239.255.0.6:5500 4.41 Mbps 4.42 Mbps
(M Showtime Ethernet | 239.255.0.7:5500 4.26 Mbps 4.29 Mbps
G-l Discovery World Ethernet | 239.255.0.13:5500 3.58 Mbps 3.61 Mbps
Il MTV Ethernet | 239.255.0.12:5500 427 Mbps 430 Mbps
[+l CMN International Ethernet | 239.255.0.10:5500 2.24 Mbps 4.28 Mbps

- ASI Input 1 ASI AS| N/A NIA

Show streams| | Show services Compare selected

The Compare view is based on analysis performed by the ETSI TR 101 290 engine and only the
streams monitored by ETR will be listed.

The Compare view allows comparison of services or transport streams across different probe
interfaces. Clicking Show streams results in a list of selectable transport streams and services,
and clicking Show services results in a list of selectable services. Note that the screen is not
auto-refreshed, click the Compare tab to perform an active refresh.

Overview | | ETR Details | | PIDs | | Services | | Bitrates | [ Tables | 'PCR | [Status | Compare | [ETR thr. | [PID thr. | [ Service thr. |

Select streams and services for comparison 7 A
ervoe gt svesmnane—— Detms—————fnbw.Maow. |
[l 1 CNN International Ethernet | CNN International 239.255.0.10:5500 1.24 Mbps 4.29 Mbps
M 1 Discovery World Ethernet | Discovery World 239.255.0.13:5500 3.57 Mbps 3.61 Mbps
H1MTV Ethernet  MTV 239.255.0.12:5500 4.25 Mbps 4.29 Mbps
W 1 NRK1 Ethernet  NRK 1 239.255.0.1:5500 3.42 Mbps 8.91 Mbps
B 1 NRK2 Ethernet NRK 2 239.265.0.2:5500 2.72 Mbps 8.90 Mbps
M 1 Showtime Ethernet | Showtime 239.255.0.7:5500 4.25 Mbps 4.28 Mbps
M 1Star Ethernet  Star 239.255.0.6:5500 4.39 Mbps 4.42 Mbps
W 1TV 2 (N) Ethernet TV 2 (N) 239.255.0.3:5500 1.19 Mbps 7.16 Mbps
M 1TV 2 Sport Ethernet TV 2 Sport 239.255.0.5:5500 1.76 Mbps 8.22 Mbps
W 1 TvNorge Ethernet | TVNorge 239.255.0.4:5500 1.32 Mbps 4.97 Mbps

Show streams| | Show services Compare selected
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One or more services or transport streams are selected by clicking and later Ctrl + clicking items
from the list. Clicking the Compare selected button will launch a condensed overview page that
allows status parameters for services or streams to be viewed side by side. Key parameters are
presented in one column for each service/stream, and it is easy to recognize differences in signal
contents or alarm status. The number of streams that can be compared depends on screen size.

Overview || ETR Details || PIDs | | Services || Bitrates || Tables || PCR || Status || Compare || ETR thr. || PID thr. || Serv. thr. || Gold TS thr. |
Overview (SAT1 / Viacom (11.727 GHz)) # | Overview (SAT2 [ C More (11.372 GHz)) -~
Stream overview Error statistics Stream overview Error statisti

T5I1D: 1066 Total monitoring time: Mo Signal: . T5I1D: 35 Total monitoring fime:  MNe Signal: .

MY 1D 1 23d,1h 3h, Mm MW 1D 7o 1d,7h 7m, 456 s

Crig MW ID: 1 ETR Priority 1: CC Errors: Orig W ID: 70 ETR Priarity 1: CC Errors:

Min. eff. bitr:  12.05 Mbps 3h, 21 m . 9m, 523 . Min. eff. bitr  42.97 Mbps dm5s . 193 .

Max._ eff. bitr  36.83 Mbps ETR Priority 2: . Interface errors: . Max. eff. bitr- 43.02 Mbps ETR Priority 2: . Interface errors: .

Min. tot. bitr:  38.01 Mbps Mo errors Mo errors Min. tot. bitr.  55.71 Mbps s Mo errors

Max. tot. bifr: 38.05 Mbps ETR Priorify 3: Other checks: Max. tot. bifr: 55.72 Mbps ETR Prionty 3: Other checks:

Lastupdate: 42s Mo errors . Mo errors . Last update: 9m, 49 s Mo errors . Mo errors .
Service alarms (SAT1 [/ Viacom (11.727 GHz)) # | Service alarms (SAT2 [ C More (11.372 GHz)) -~

B 28651 Nickelodeon HD Il 6301 C More Live HD
I 23652 Nickelodeon Turkey B 7441 Kunskapskanalen HD
I 28654 MTV Hits W 7725 TV 2 Charlie HD
W 28655 MTV Dance W 7726 TV 2 News HD
W 28656 WVH1 I 13041 Kunskapskanalen HD - Text
=l 28657 WH1 Classic
M Program Clock Reference emor 1220 MPEG4 Vi...
Il 28659 MTV ROCKS =

Services (SAT1 [ Viacom (11.727 GHz)) ~  Services (SAT2 [ C More (11.372 GHz)) ~

[#I[I8 28651 Nickelodeon HD 1.516 Mbps | 11396 M... 18 6901 C More Live HD MM, 1567 M. 0

[+l 28652 Nickelodson Turkey 911440 k... 6.835Mbps 15 7441 Kunskapskanalen HD | 10.535 M... 10604 M... |0

[ [ 28654 MTV Hits 760944 ... 6.841Mbps 3 7725 TV 2 Charlie HD 9.922 Mbps | 9.946 Mbps | O

The compare column consists of several sub-views:

Stream overview

Overview (SAT2 / C More (11.372 GHz)) L
— Stream overview — Error statistics

TS5 1D: 35 Total monitoring fime: Mo Signal: .

MWW 1D T0 1d,7h Tm, 463

Orig MWW ID- 70 ETR Priority 1: CC Errors:

Min. eff. bitr:  42.97 Mbpz gm, 5s . 19= .

Max. eff. bitr- 43.02 Mbps ETR Priority 2: Interface ermors:
Min. tot. bifr:  55.71 Mbps 223 . Mo errors .
Max. tot. bitr: 55.72 Mbps ETR Priority 3: Other checks:

Last update: 9m, 49 s Mo ermors . Mo errars .

Stream overview shows a number of key parameters for the selected stream/service.

Stream overview

TS ID: The transport stream ID of the selected stream or the stream containing the
selected service
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NW ID: The network ID of the selected stream or the stream containing the selected
service
Orig NW ID: The original network ID of the selected stream or the stream containing the
selected service
Min. eff. bitr: The minimum effective bitrate (null packets removed) measured for the selected
stream or the stream containing the selected service

Max. eff. bitr: The maximum effective bitrate (null packets removed) measured for the selected
stream or the stream containing the selected service

Min. tot. bitr: The minimum total bitrate (including null packets) measured for the selected
stream or the stream containing the selected service

Max. tot. bitr: The maximum total bitrate (including null packets) measured for the selected
stream or the stream containing the selected service

Last update: The time since the last update. The information will be updated when the round
robin ETR engine stops monitoring a stream or once every minute for streams
which are permanently monitored.

Error statistics
Total monitoring time: The total time the stream has been monitored by the ETR engine
ETR Priority 1: The time the stream has been affected by ETSI TR 101 290 Priority 1

errors
ETR Priority 2: The time the stream has been affected by ETSI TR 101 290 Priority 2
errors
ETR Priority 3: The time the stream has been affected by ETSI TR 101 290 Priority 3
errors

No signal: The time the stream has been affected by ‘No signal’ alarm

CC errors: The time the stream has been affected by ‘CC error’ alarm

Interface errors: The time the stream has been affected by ‘Interface error’ alarm

Other checks: The time the stream has been affected by miscellaneous ‘Other’ alarms

Pie charts indicate for how long the stream has been affected by errors compared to the total
monitoring time, green color representing ‘OK’ and red color ‘Error’.

Service alarm
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Service alarms (SAT1 [/ Viacom (11.727 GHz)) -~
T A Ear Pid
[ 23651 Nickelodecn HD
[ 23652 Nickelodeon Turkey
[l 28654 MTV Hits
W 23655 MTV Dance
W 23656 VH1
= 28657 VH1 Clagsic
B Program Clock Reference error 1220 MPEG4 Vi...
[ 28859 MTV ROCKS =

If a transport stream is selected for comparison the Service alarms sub-view displays a list of
services present in the stream. If there is one or more active alarms for a service this will be indicated
by ared ‘bulb’ whereas a green ‘bulb’ indicates no active alarms. If a service is affected by one or
more active alarms these alarms may be viewed by expanding the service tree. If relevant the PIDs
affected by alarms are also displayed. Note that only alarms detected during the last monitoring
period are displayed.

If a service is selected for comparison this sub-view simply shows the selected service and any
active alarms affecting the service.

Services
Services (SAT2 [ C More (11.372 GHz)) ”
H=I[EE 6901 C More Live HD 11538 M... | 11575M... |0
404 PMT T7.440 kbps 7.57Gkbpz |0
Sz 4214 MPEG1 Audio 261128 ... [263.856... 0
o523325 MPEG1 Audio | 261.128 .. | 263.856 ... |0
[[E] 7116 ECM 14880 k.. 16608k. O
1278 MPEG4 Video | 11008 M_. | 11.040M_. [0 | NJA
7441 Kunskapskanalen HD | 10.552 M... | 105899 M... | D
7725 TV 2 Charlie HD 9.922 Mbps | 9.955 Mbps | 0 -

If a transport stream is selected for comparison the Services sub-view displays a list of services
present in the stream. Clicking the plus icon at a service will expand the service tree, displaying
the service’s individual components. The minimum and maximum effective bitrates of a service/-
component are also shown, in addition to the number of continuity counter errors and the maximum
measured PCR jitter (if relevant).

Colored PIDs indicate scrambling; blue and green representing odd and even scrambling respectively.

Note that all references to a PID will result in a PID entry, i.e. one PID may be displayed several
times in the list.

Alarm graph
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6 sencore

Alarm graph (SAT1 [ Viacom (11.727 GHz)) ~
Timeine
[ 010010 | 03:00m0 | 0s:00m0 | 07:00M0
= Alarm status
= ETR Priority 1
Continuity
=1 ETR Priority 2
PTS
= ETR Priority 3
Unref PID

[Show all| [Show emars|

The Alarm graph sub-view shows similar alarm graphs as the ETR 290 — ETR Details — Alarm
graph popup view. Please refer to the ETR 290 — ETR Details section of this User’s Manual for
a comprehensive description of this view.

ETR Details
ETR. Details (SAT1 [ Viacom (11.727 GHz)) »
Pri1 Pri2 Pri} Other Interface
BWTSsync M Transporit W NIT M CA syst. M Post LDPC-BCH
M Sync byte B CRC Msirep  BPIDminbr.  EMER
M PaT M PCR H unref PID W PID maxbr. Bl SR
M Continuity B PCR accr. B SDT M PID ch. M sig. sir.
M PaT M FTS HeT M serv. minbr. [ Pkt err.
B mizs.PiD W CAT M RST M serv. maxbr. M Cenire frequency
M ToT M serv. ch. M symbol rate

O mip O T2m

[ Gold TS M En/Mo

[ Time M Evia

M Intf. ovfl

The ETR details sub-view shows the same alarm overview as the ETR 290 — ETR Details view.
Clicking a check will open a pop-up view displaying alarm details. Please refer to the ETR 290 —
ETR Details section of this user’s manual for a comprehensive description of this view.

Tables

Tables (IPTV / Eurosport 1 HD (N) (239.255.2.20:5500)) v  Tables (IPTV /| DELUXE MUSIC (239.255.1.20:5500)) v

L 0 .
PAT (PID 0, TID 0) 0xDDF22CE1 Reference PAT (PID O, TID 0) O0x5F020F81 Compare
1 CAT (PID 1, TID 1) 0xDSDCFB4C Reference 1 CAT (PID1,TID1) 0xDSDCFB4C Compare
482 PMT Service 7273 (PID 482, Tl... | 0xB720DAD6 Reference 99 PMT Service 65 (PID 99, TID 2) 0xC48A6F No match
17 SDT Actual TS ID 39 Orig NW I... | 0x31BECFE3 Reference 16 NIT Actual NW ID 65280 (PID 1... | OXABCDO098F No match
20 TDT (PID 20, TID 112) 0x0 Reference 17 SDT Actual TS ID 15 Orig NW ... | OxB5B3EEAE Compare
20 TDT (PID 20, TID 112) 0x0 Compare

20 TOT (PID 20, TID 115) 0x0 No match

3333 AIT (PID 3333, TID 116) O0X63D1EG6A No match

482 PMT Service 7273 (PID 482, Tl... [N/A Not found
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The Tables sub-view provides a comparison of all PSI/SI tables present in the selected streams.
The first transport stream selected will serve as a reference stream for the other(s). Each entry will
display the PID, table name, and the CRC for the table. If a table exists in both the reference stream
and the current stream and has a different CRC, it is marked in red and a ‘Compare’-link will show
for a more detailed view of the differences between the two. Likewise if the table are present in both
streams, but has equal CRC, it will be displayed with normal text color and a ’Compare’-link will be
shown. If either a table is only found in the reference stream or the current stream, it will be marked
in pink with ‘Not found’ or grey with ‘No match’, respectively. Note that this feature only applies
for comparing streams, not services within the same stream.

7.9.11 ETR 290 — ETR threshold

Overview || ETR Details || PIDs || Services || Bitrates || Tables || PcR || status || compare || ETR thr. || PiD tr. || Serv. thr. || Gold TS thr. |

ETR Thresholds . I
These thresholds are used to define detailed conditions for ETR 290 alarm triggering on a per-siream basis.
Refs Descrpion — —— —— — — ——— —— —[linngouaton Mot __|Edi |
ETSITR 101 290 0 Seftings according to TR 101 290. Some advanced features are disabled T0 DvE Edit
Full ETR 280 13 Settings according to TR 101 290. Some advanced features are disabled 70 DVE Edit
ATSC Default 0 ATSC template based on TR 101 290. Some advanced feafures are disabled 70 ATSC Edit
Optimised 0 Optimised settings with additional checks enabled T0 OWE Edit
IP-SPTS 0 Settings adapted to IP streaming of Single Program Transport Sireams 20 DVE Edit
CMTS downlink 0 Used to verify CMTS downlink traffic 20 OvBE Edit
Analeg camier 0 For monitoring analog frequencies 15 DVE Edit
Default 4 Default template used for new streams. Only imporiant alarms are raised. 70 DVE Edit
PCR testing 3 70 DVE Edit
AS| 1 70 DVE Edit
DVB-T2 1 70 DVB Edit
DWB-T1 1 70 DVE Edit
SAT 1.2 GHz 1 70 DVB Edit

ETR thresholds: 13

|Add new threshold| |Duplicate selected| |Delete selected| [Edit selected)|

The ETR thresholds make it possible to define detailed conditions for ETR 290 alarm triggering on
a per-stream basis. There are seven predefined ETR threshold templates that are write-protected and
cannot be edited by the operator:

¢ Default

ETSI TR 101 290

ATSC Default

* Optimised

IP-SPTS

CMTS downlink

* Analog carrier
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These predefined thresholds may be used when defining a monitoring configuration, but it is a
good idea to create editable copies of these threshold templates and use these copies rather than the
originals. Doing so will allow fine-tuning of parameters later on.

There are two different ways of creating user-defined thresholds. To create a new threshold template
from scratch the operator should click the Add new threshold button. A pop-up window will appear
allowing the user to define alarm conditions and set the round-robin cycling time. The default values
of the different parameters settings are in accordance with the template Default. Another way of
creating a user-defined threshold template is by highlighting one of the threshold templates already
defined and then click the Duplicate highlighted button. The copy created this way may be edited
during the fine-tuning phase of system configuration.

Deleting an ETR threshold template is done by highlighting the threshold template that should be
removed and clicking Delete highlighted. Note that if the deleted threshold template is assigned to
a stream currently being monitored, the new threshold for that stream will default to the predefined
Default threshold template.

It is possible to perform multi-editing of existing threshold templates by selecting several threshold
templates (using the regular Ctrl + click or Shift + click functionality) and clicking Edit selected.
Parameters that differ between the threshold templates will be represented by an asterisk in the Edit
ETR threshold view. Changes made will affect all selected threshold templates.

Edit ETR Threshold x

Name ETSI TR 101 290
Description|Settings according to TR 1

General || Priority 1 || Priority 2 || Priority 3 || Other checks || Interface checks

Parameter Setting
Analyzing mode
Emor imeout (s)
Tuning duration (s)
Sync koss tuning duration (s)
Minimum section gap (ms)

The ETR threshold dialog is divided into tabs for easier access to the relevant settings and has the
following settings:

NOMAD Portable Probe User’s Manual version 7.0 191



ETR Thresholds — Parameters:

Name: A text field with the name of the ETR threshold template

Description:

Text field that should contain a meaningful description of the threshold

ETR Thresholds — General:

Analyzing mode:

The mode of table analysis. DVB, ATSC or ISDB may be selected.

Error timeout (s):

The number of seconds an alarm stays active before it is cleared, if no new
alarms are generated. For all table related alarms the actual alarm timeout
used is the sum of the Error timeout parameter and the maximum table
repetition period. E.g. the TDT (Time Date Table) with table repetition
set to 30 seconds will have an effective error timeout of 40 seconds. This
avoids toggling of alarms for tables that are sent infrequently. Default
value: 10 s

Tuning duration (s):

The time (in seconds) the probe will stay tuned to a frequency/multicast
during the round-robin loop. For setting the tuning duration, use the
following expression: max_table_rep*2 + 10

Use the maximum table repetition, multiply it by 2 and then add 10
seconds.

E.g. with TDT repetition set to 30 seconds, use 30*2+10=70 seconds
tuning duration.

In order to speed up the tuning process tables should be transmitted more
frequently. For instance if TDT, which is usually the least frequently
transmitted table, is sent every 10 seconds, a tuning duration of 30 seconds
may be used. For signals without TDT (common in SPTS) the TDT
check can be disabled and the tuning duration may be reduced. If only
RF measurements are performed, the minimum recommended tuning
duration is 30 seconds. If the tuning duration is set too low the checks for
tables with long table repetition periods will still be in an unknown state
as the probe does not have enough measurements to determine the state
for these. Tuning duration should never be set to less than 10 seconds for
Ethernet streams and 15 seconds for all other streams (the minimum for
RF steams depends on the setup). Default value: 70 s

Sync loss tuning
duration (s):

The time (in seconds) the probe will stay tuned to a frequency/multicast
with TS Sync loss during the round-robin tuning process. Usually there
is no need to stay tuned to a frequency/multicast once the probe has
established that there is no signal on the tuning setup. When monitoring
a tuning setup with signal loss, the probe will use the lowest value of
‘Tuning duration’ and ‘Sync loss tuning duration’, e.g. if the former is
set to 60 seconds and the latter to 1000 seconds, 60 seconds will be used.
Default value: 15 s
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Minimum section The minimum allowed gap between transmission of two consecutive
gap (ms): sections with the same table ID. If the sections are transmitted too rapidly
the STB may not be able to process the data in time and various problems
can occur. However newer STBs can normally handle lower section
gaps than the default value of 25ms. The section gap time is measured
as the time between reception of the last TS packet of two consecutive
(complete) sections. This section gap setting is used for PAT, PMT, CAT,
NIT, RST, TDT, MGT, VCT, PIM/PNM, RRT, ATSC EIT, ETT and STT.
There are separate gap settings for SDT and EIT. Default value: 25 ms

Edit ETR Threshold x

Name ETSI TR 101 290
Description|Settings according to TR 1

General || Priority 1 | Priority 2 || Priority 3 || Other checks || Interface checks

Parameter Setting

TS sync Alarm = w
Sync byte Alarm v
PAT Alarm  w

Maximum interval (ms)
Minimum number of services
Allowed Transport Stream IDs

Continuity

PMT
Maximum interval (ms) 00 ]
Minimum number of components D
Reqguire language descriptors M

Missing PID

ETR Thresholds — Priority 1:

TS sync: Enable or disable alarming of no signal error (TS sync loss)

Sync byte: Enable or disable alarming of sync byte errors

PAT: Enable or disable alarming of Program Association Table errors

PAT — Maximum The maximum allowed section repetition interval for the PAT table.
interval (ms): Default according to ETSI TR 101 290: 500 ms

PAT — Minimum The minimum number of services that must be present in the PAT.
number of services: Set to 0 to disable this check. Default: 0
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PAT - Allowed
Transport Stream IDs:

When this field is left blank all TS IDs are considered valid. If one or
more TS IDs are specified (separated by commas or as a range) only
these IDs are considered valid, and any other TS ID will trigger an
alarm. Example of a valid field: ‘100-120, 300,320’

Continuity:

Enable or disable alarming of Continuity Counter errors

PMT:

Enable or disable alarming of Program Map Table errors

PMT - Maximum
interval (ms):

The maximum allowed section repetition interval for the PMT tables.
Default according to ETSI TR 101 290: 500 ms

PMT - Minimum
number of components:

The minimum number of components that must be present in all
services. Set to 0 to disable this check. Default: 0

PMT - Require
language descriptors:

If enabled it requires a language descriptor to be present for all audio
components signaled in the PMT. Default: Disabled

Missing PID:

Enable or disable alarming of missing PID errors

Note that errors affecting individual PIDs may be effectively masked by creating suitable PID
threshold templates that are associated with these PIDs. This is particularly useful for PIDs affected
by continuity counter errors, missing PID errors and unreferenced PID errors.

Edit ETR Threshold x

Name ETSI TR 101 290
Description|Settings according to TR 1

Parameter Setting

Transport Alarm W

CRC Alarm W
Check EIT

PCR Alarm W

Maximum interval (ms)
Minimum interval (ms) P
Discontinuity threshald (ms)
Require presence of PCR O

PCR accuracy
Edmaximum PCR_AC jitter (ns)
[IMaximum PCR_QU jiter (ns}
PTS
Maximum interval (ms) 700
Minimum PTS ahead of PCR (ms) 1000
[|Maximum PTS ahead of PCR (ms) 2000
caT
Maximurm interval (ms)

| Priority 3 || Other checks || Interface checks

Close
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ETR Thresholds — Priority 2:

Transport:

Enable or disable alarming of Transport error indicator errors

CRC:

Enable or disable alarming of checksum errors for tables

CRC - Check EIT:

When enabled alarming of CRC errors in the EIT tables will be
performed. Default: Enabled

CRC - Check AIT:

When enabled alarming of CRC errors in the AIT tables will be
performed. Default: Enabled

PCR:

Enable or disable alarming of Program Clock Reference errors

PCR - Maximum
interval (ms):

The maximum interval between reception of PCR values. Default
according to ETSI TR 101 290: 40 ms

PCR - Minimum
interval (ms):

The minimum interval between reception of PCR values. Nor-
mally this setting should be 0. Default: 0 ms

PCR - Discontinuity
threshold (ms):

The maximum change in the PCR value between two adjoining
PCR values (where the discontinuity indicator flag has not been
set). Default according to ETSI TR 101 290: 100 ms

PCR - Require
presence of PCR:

When enabled an alarm will be raised if a PID signaled as PCR
in the PMT does not carry PCR information

PCR Accuracy:

Enable or disable alarming of PCR Accuracy (PCR lJitter) errors
for OCR_AJ and PCR_QOJ. PCR_OJ is not relevant for Ethernet
streams.

PCR Accuracy - Maximum
PCR_AC jitter (ns):

The maximum allowed PCR jitter for PCR_AC measurements.
Checking of this value will be performed if the checkbox is
enabled. Default according to ETSI TR 101 290: 500 ns

PCR Accuracy - Maximum
PCR_QO] jitter (ns):

The maximum allowed PCR jitter for PCR_OJ measurements.
PCR_OJ measurement does not apply to IP streams. Checking of
this value will be performed if the checkbox is enabled and the
stream is received on an ASI or RF interface. Default according
to ETSI TR 101 290: 500 ns

PTS:

Enable or disable alarming of Presentation Time Stamp errors

PTS — Maximum
interval (ms):

The maximum allowed interval between the reception of two
PTS values. Checking of this measurement will be performed for
all PTS PIDs if the checkbox is enabled in the ETR Thresholds
template. When the checkbox is disabled the measurement will
only be checked for the PIDs that have this measurement enabled
in the PID threshold template. Default threshold according to
ETSI TR 101 290: 700 ms
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PTS — Minimum
PTS ahead of PCR (ms):

The minimum allowed value for the measurement of the signaled
PTS versus the current PCR clock. If the PTS value sent refers to
a PCR clock time that have already passed the measurement will
be negative. Checking of this measurement will be performed for
all PTS PIDs if the checkbox is enabled in the ETR Thresholds
template. When the checkbox is disabled the measurement will
only be checked for the PIDs that have this measurement enabled
in the PID threshold template. Default: -1000 ms

PTS — Maximum
PTS ahead of PCR (ms):

The maximum allowed value for the measurement of the signaled
PTS versus the current PCR clock. Checking of this measurement
will be performed for all PTS PIDs if the checkbox is enabled in
the ETR Thresholds template. When the checkbox is disabled
the measurement will only be checked for the PIDs that have this
measurement enabled in the PID threshold template. Default:
2000 ms

CAT:

Enable or disable alarming of Conditional Access Table errors

CAT - Maximum
interval (ms):

The maximum allowed section repetition interval for the CAT
table. Default according to ETSI TR 101 290: 500 ms
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Edit ETR Threshold x
Name
Description[Setfings according to TR 1
General || Priority 1 || Priority 2 || Prierity 3 || Other checks || Interface checks

Parameter Setting
Maximum interval, actual {ms) 10000
Maximum interval, other (ms) [foooo |

|:|Requile network id D

|:|Hequile orig.netw.id D
Min.num. transport streams 0
Cable descriptor (DVEB-C) Optional R
Cable descriptor (DVB-C2) Optional w
Satellite descriptor (DVB-5)
Satellite descriptor (DVB-52) Optional -
Termrestrial descriptor (DVB-T) Optional w
Temestrial descriptor (DVB-T2) Optional w
Compare with reference MIT [}

S| repetition rate

Unreferenced PID Alarm W

SDT Alarm W
Maximum interval, actual {ms) 2000
Maximum interval, other (ms) [foooo | -

Close
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ETR Thresholds — Priority 3:

NIT:

Enable or disable alarming of Network Information Table errors.
Only relevant when DVB mode is selected.

NIT - Maximum
interval actual (ms):

The maximum allowed section repetition interval for the NIT
actual table. Default according to ETSI TR 101 290: 10 s

NIT - Maximum
interval other (ms):

The maximum allowed section repetition interval for the NIT
other table. Default according to ETSI TR 101 290: 10 s

NIT - Require
network id:

If enabled the probe will require that the network ID found in the
NIT matches the configured value. Default: Disabled

NIT - Require
orig. netw. id:

If enabled the probe will require that the original network ID
found in the NIT matches the configured value. Default: Disabled

NIT - Min.
num. transport streams:

The minimum number of transport streams that must be present
in the NIT. Set to O to disable this check. Default: 0

NIT - Cable
descriptor (DVB-C):

If set to ‘Required’ an alarm will be generated if a DVB-C Cable
descriptor is not present in the NIT for the monitored frequency.
Similarly if set to ‘Not allowed’, an alarm will be generated if
the DVB-C Cable descriptor is present. Default: Optional

NIT - Cable
descriptor (DVB-C2):

If set to ‘Required’ an alarm will be generated if a DVB-C2 Cable
descriptor is not present in the NIT for the monitored frequency.
Similarly if set to ‘Not allowed’, an alarm will be generated if
the DVB-C2 Cable descriptor is present. Default: Optional

NIT - Satellite
descriptor (DVB-S):

If set to ‘Required’ an alarm will be generated if a DVB-S
Satellite descriptor is not present in the NIT for the monitored
frequency. Similarly if set to ‘Not allowed’, an alarm will be
generated if the DVB-S Satellite descriptor is present. Default:
Optional

NIT - Satellite
descriptor (DVB-S2):

If set to ‘Required’ an alarm will be generated if a DVB-S2
Satellite descriptor is not present in the NIT for the monitored
frequency. Similarly if set to ‘Not allowed’, an alarm will be
generated if the DVB-S2 Satellite descriptor is present. Default:
Optional
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NIT - Terrestrial
descriptor (DVB-T):

If set to ‘Required’ an alarm will be generated if a DVB-T Ter-
restrial descriptor is not present in the NIT for the monitored
frequency. Similarly if set to ‘Not allowed’, an alarm will be
generated if the DVB-T Terrestrial descriptor is present. Default:
Optional

NIT - Terrestrial
descriptor (DVB-T2):

If set to ‘Required’ an alarm will be generated if a DVB-T2
Terrestrial descriptor is not present in the NIT for the monitored
frequency. Similarly if set to ‘Not allowed’, an alarm will be
generated if the DVB-T2 Terrestrial descriptor is present. Default:
Optional

NIT - Compare
with reference NIT:

If enabled the NIT will be compared with the NIT on the reference
frequency, and an alarm will be generated if a mismatch is found.
The first frequency in the tuning list will be used as the reference
frequency. Both the CRC values of the different sections and the
number of sections must be identical. Default: Disabled

SI Repetition Rate: Enable or disable alarming of SI Repetition Rate errors.
Unreferenced PID: Enable or disable alarming of Unreferenced PID errors. To mask
Unreferenced PID alarms for a PID create a PID threshold
template where this error is masked.
SDT: Enable or disable alarming of Service Description Table errors.

Only relevant when DVB mode is selected.

SDT - Maximum
interval actual (ms):

The maximum allowed section repetition interval for the SDT
actual table. Default according to ETSI TR 101 290: 2 000 ms

SDT - Maximum
interval other (ms):

The maximum allowed section repetition interval for the SDT
other table. Default according to ETSI TR 101 290: 10 000 ms

SDT - Minimum
gap interval (ms):

The minimum allowed section gap interval for the SDT table.
Default according to ETSI TR 101 290: 25 ms

SDT - Verify
SDT against PAT:

If enabled an alarm will be generated if a service found in the
PAT is not listed in the SDT. Default: Disabled

SDT - Require
service name:

If enabled an alarm will be generated if a service found in the
PAT does not have a service name or if the service name is empty.
Default: Disabled

SDT - Require
BAT Presence:

If enabled an alarm will be generated if BAT is not present in the
stream. Default: Disabled

EIT:

Enable or disable alarming of Event Information Table errors.
Only relevant when DVB mode is selected.
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EIT — Maximum
interval actual (ms):

The maximum allowed section repetition interval for the EIT
actual table. Default according to ETSI TR 101 290: 2 000 ms

EIT — Minimum
gap interval (ms):

The minimum allowed section gap interval for the EIT tables.
Default according to ETSI TR 101 290: 25 ms

EIT - Required
Table IDs:

If one or more table IDs are specified an alarm will be gener-
ated if these table IDs are not present in the stream on the EIT
PID. Entries should be separated by commas, or a range may be
specified. Example: “78,79,80-85" Default: Disabled

EIT - Verify that
present event is
transmitted

If enabled, an alarm will be raised if one or more services don’t
have a present event transmitted in the EIT (i.e. no EPG for the
current program)

EIT - Check valid
time for present event

If enabled, an alarm will be raised if time signaled for the present
event (the current program) is not correct. The maximum offset
from the current time can be configured.

EIT - Maximum timing
error for present event(s)

The maximum timing error to allow for the present event. If the
current time is not inside the program start/stop times by this
margin then an alarm will be raised.

EIT - Verify that
following event is
transmitted

If enabled, an alarm will be raised if one or more services don’t
have a following event transmitted in the EIT (i.e. no EPG for the
next program)

RST:

Enable or disable alarming of Running Status Table errors. Only
relevant when DVB mode is selected.

RST - Maximum
interval (ms):

The maximum allowed section repetition interval for the RST
table. Default according to ETSI TR 101 290: 20 s

TDT:

Enable or disable alarming of Time Date Table errors. Only
relevant when DVB mode is selected.

TDT - Maximum
interval (ms):

The maximum allowed section repetition interval for the TDT
and TOT tables. Default according to ETSI TR 101 290: 30 000
ms

TDT - Require
TOT presence:

Check this checkbox if TOT presence is required. Default: dis-
abled

MGT:

Enable or disable alarming of Master Guide Table errors. Only
relevant when ATSC mode is selected.
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MGT - Maximum
interval (ms):

The maximum allowed section repetition interval for the MGT
table. Default: 150ms

VCT:

Enable or disable alarming of Virtual Channel Table errors. Only
relevant when ATSC mode is selected.

VCT - Require TVCT:

Require presence of the Terrestrial Virtual Channel Table.

VCT - Require CVCT:

Require presence of the Cable Virtual Channel Table.

VCT - Maximum
interval (ms):

The maximum allowed section repetition interval for the VCT
table. Default: 400ms

PIM/PNM:

Enable or disable alarming of Program Information Message and
Program Name Message tables. Only relevant when ATSC mode
is selected.

PIM/PNM - Require
PIM:

Require presence of the Program Information Message table.

PIM/PNM - Maximum
interval PIM (ms):

The maximum allowed section repetition interval for the PIM
table. Default: 500ms

PIM/PNM - Require PNM:

Require presence of the Program Name Message table.

PIM/PNM - Maximum
interval PNM (ms):

The maximum allowed section repetition interval for the PNM
table. Default: 1000ms

RRT:

Enable or disable alarming of Rating Region Table errors. Only
relevant when ATSC mode is selected.

RRT - Maximum
interval (ms):

The maximum allowed section repetition interval for the RRT
table. Default: 30000ms

STT:

Enable or disable alarming of System Time Table errors. Only
relevant when ATSC mode is selected.

STT - Maximum
interval (ms):

The maximum allowed section repetition interval for the STT
table. Default: 1000ms

ATSC EIT:

Enable or disable alarming of ATSC Event Information Table
errors. Only relevant when ATSC mode is selected.

ATSC EIT - Maximum
interval EIT-0 (ms):

The maximum allowed section repetition interval for the ATSC
EIT-0 table. Default: 500ms
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ATSC EIT - Maximum
interval EIT-1 to
EIT-3 (ms):

The maximum allowed section repetition interval for the ATSC
EIT-1 to EIT=3 tables. Default: 5000ms

ATSC EIT — Maximum
interval EIT—4 to
EIT-127 (ms):

The maximum allowed section repetition interval for the ATSC
EIT—4 to EIT-127 tables. Default: 30000ms

ETT:

Enable or disable alarming of Extended Text Table errors. Only
relevant when ATSC mode is selected.

ETT — Maximum
interval ETT-0 (ms):

The maximum allowed section repetition interval for the ATSC
ETT-0 table. Default: 2000ms

ETT - Maximum
interval ETT-1 to
ETT-3 (ms):

The maximum allowed section repetition interval for the ATSC
ETT-1 to ETT-3 tables. Default: 5000ms

ETT — Maximum
interval ETT-4 to
ETT-127 (ms):

The maximum allowed section repetition interval for the ATSC
ETT-4 to ETT-127 tables. Default: 30000ms

Edit ETR Threshold

Name

ETSI TR 101 290

Description|Settings according to TR 1

General || Priority 1 || Priority 2 || Priority 3 || Other checks || interface checks
Parameter Setting
CA system checks
Maximum ECM interval (ms)
Maximum ECM change period (ms) [25000 ]
Minimum avg. EMM bitrate (bps) [loon ]
EMM bitrate average period (s) 10
Maximum control word period (ms)
Pid minimum bitrate checks
Pid maximum bitrate checks Alarm W
Pid checks Alarm  w
Service minimum bitrate checks Alarm W
Service maximum bitrate checks
Service checks
Only allow services listed in service template |:|
MIP check
Require presence of MIP [}
Max MIP timing emor{us)
Gold TS check
Also check version number and CRC |:|
Verifv PAT table m h
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ETR Thresholds — Other checks:

CA system checks: Enable or disable alarming of Conditional Access System errors.
CA system checks — The maximum allowed ECM repetition interval. Default: 500 ms
Maximum ECM

interval (ms):

CA system checks —
Maximum ECM
change period (ms):

The maximum time allowed between ECM changes. Default:
25000ms

CA system checks —
Minimum avg.
EMM bitrate (bps):

The minimum allowed average EMM bitrate. Default: 1000 bps

CA system checks —
EMM bitrate average
period (s):

The averaging period used to calculate EMM bitrate. Note that the
average period must be at least 20s less than the round-robin tuning
period, e.g. with a round-robin tuning period of 70s the maximum
EMM bitrate average period is 50s. Default: 10s

CA system checks —

Maximum control word

period (ms):

The maximum allowed control word period (the maximum time
that can go by without a change in the scrambling control bits for
scrambled PIDs). Default: 25 000 ms

PID minimum
bitrate checks:

Enable or disable alarming of PID minimum bitrate. The bitrates
are set in the PID threshold template.

PID maximum
bitrate checks:

Enable or disable alarming of PID maximum bitrate. The bitrates
are set in the PID threshold template.

PID checks:

Enable or disable alarming of PID presence errors, scrambling/clear
requirements and PID type checks. The checks are set in the PID
threshold template.

Service minimum
bitrate checks:

Enable or disable alarming of service minimum bitrate errors. Re-
quirements are specified in the service threshold template associ-
ated with the stream.

Service maximum
bitrate checks:

Enable or disable alarming of service maximum bitrate errors. Re-
quirements are specified in the service threshold template associ-
ated with the stream.

Service checks:

Enable or disable alarming of service presence, scrambling/clear
required, service type, service name and service ID errors. Require-
ments are specified in the service threshold template associated
with the stream.
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Service checks —
Only allow services listed
in service template:

Check this box to enable service ID checks against the service ID
list specified in the service threshold template associated with the
stream.

MIP check: Enable or disable alarming of errors related to the Megaframe
Insertion Packet.
MIP checks — Check this box to enable an alarm if the MIP table is missing for
Require presence of MIP: the stream.
MIP checks — The maximum MIP timing error before raising an alarm. The unit
Max MIP timing is us. Default: 10 us
error(us):
Gold TS check: Enable or disable alarming for tables failing Gold TS reference
checking.
Gold TS check — When enabled an alarm will be raised for any change, including a
Also check version change in the table version number and CRC.
number and CRC:
Gold TS check — Do verification of the PAT table against the stored reference PAT
Verify PAT table: table.
Gold TS check — Do verification of the PMT tables against the stored reference PMT
Verify PMT tables: tables.
Gold TS check — Do verification of the CAT table against the stored reference CAT
Verify CAT table: table.
Gold TS check — Do verification of the SDT actual table against the stored reference
Verify SDT actual table: SDT actual table.
Gold TS check — Do verification of the SDT other tables against the stored reference
Verify SDT other tables: SDT other tables.
Gold TS check — Do verification of the BAT table against the stored reference BAT
Verify BAT table: table.
Gold TS check — Do verification of the NIT actual table against the stored reference
Verify NIT actual table: NIT actual table.
Gold TS check — Do verification of the NIT other tables against the stored reference
Verify NIT other tables: NIT other tables.
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Time information check:

Enable or disable alarming if there are errors in the time information
sent in the streams. Probe should use NTP time sync to use this
functionality.

Time information check —
Check TDT:

Check the time in the TDT table and alarm if it is wrong.

Time information check —
Check TOT:

Check the time in the TOT table and alarm if it is wrong.

Time information check —
Check LTC:

Check the time in the Logical Time Code table and alarm if it is
wrong.

Time information check —
Max time offset:

The maximum number of seconds the time information provided
in the stream can deviate from the probe time before an alarm is
raised.

Time information check —
Max repetition time:

The maximum time without any time information before an alarm
is raised.

Edit ETR Threshold *®
Name ETSI TR 101 290

Description|Settings according to TR 1

General || Priority 1 || Priority 2 || Priority 3 || other checks || Interface checks

Parameter
Pre FEC bit error rate check

Post FEC bit error rate check
Modulation error ratio check
Signal to noise ratio check
Signal strength check
SFN measurement check
[IMonitor SFN drift, max drift (s}
Drift zero adjust (ps)
SFM drift averaging window
DMunitﬂ-r minimum SFN network delay, limit (us)
DMunim-r maximum SFN network delay, limit (ps)
DUSE PCR compensation. PCR PID:
DMunitur min SFN zero offset {ps)

Dl'u'lunim-r max SFM zero offset (ps)
Center Frequency check

Symbol Rate check
Packet error count check
Post BCH frame error rate check

Setting
Alarm
Alarm
Alarm

Alarm

Alarm
Alarm
0.000
.00000000

AR EAIES

.0000
000000.0

-1000.0
000.0
Alarm W
Alarm W
Alarm W
Alarm

LIl

<
1

Close

ETR Thresholds — Interface checks:
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Pre FEC bit error
rate check:

If enabled an alarm will be raised provided that the pre FEC
BER measured is above the threshold value associated with the
stream. Only relevant for RF signals.

Post FEC bit error
rate check:

If enabled an alarm will be raised provided that the post FEC
BER measured is above the threshold value associated with the
stream. Only relevant for RF signals.

Modulation error
ratio check:

If enabled an alarm will be raised provided that the MER mea-
sured is above the threshold value associated with the stream.
Only relevant for RF signals.

Signal to noise
ratio check:

If enabled an alarm will be raised provided that the SNR mea-
sured is below the threshold value associated with the stream.
Only relevant for RF signals.

Signal strength check:

If enabled an alarm will be raised provided that the signal
level measured is below the minimum signal strength threshold
value or above the maximum signal strength threshold value
associated with the stream. Only relevant for RF signals.

SFN measurement check:

Enable or disable alarming of SFN drift errors. Only relevant
for ASI, SAT and DVB-T/T?2 signals.

SFN measurement check —
Monitor SFN drift,
max drift (us):

Check the Monitor SEN drift box to enable SFN drift monitor-
ing, and set the SFN drift alarm threshold. Default: disabled
and 10 us.

SFN measurement check —
Drift zero adjust (us):

SFEN drift zero adjustment to compensate for delays in trans-
mitter and receiver equipment. When an optimal system is
configured the Drift zero adjust figure should be set to yield an
SEN drift figure close to zero in the COFDM — Status view.

SFN measurement check —
SFN drift averaging
window:

The number of SFN drift measurements to calculate an average
over. The alarming and GUI will use the averaged value instead
of the raw value which fluctuates more. When set to 1 the raw
value will be used directly. For high values it will take some
time to determine the averaged value.

SFN measurement check —
Monitor minimum SFN
network delay, limit (us):

Minimum limit for the measured network delay for the signals
(based on MIP for DVB-T signals and T2MI for DVB-T2
signals).

SFN measurement check —
Monitor maximum SFN
network delay, limit (us):

Maximum limit for the measured network delay for the signals
(based on MIP for DVB-T signals and T2MI for DVB-T2
signals).
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SFN measurement check —
Monitor minimum SFN

(1-network delay), limit (us):

Minimum limit for the measured negative network delay for
the signals (1 second — the SFN network delay).

SFN measurement check —
Monitor maximum SFN

(1-network delay), limit (us):

Maximum limit for the measured negative network delay for
the signals (1 second — the SFN network delay).

SFN measurement check —
Use PCR compensation.
PCR PID:

To further improve the SFN drift measurements a PCR PID can
be specified. This PID will be used to zero-adjust the SEN drift
measurements automatically when the interface card have been
retuned. (Retuning can happen when manually requested in the
GUI or using Eii, and will also happen if the signal on the input
is lost and then comes back.) Must be set to a valid PCR PID.

SFN measurement check —
Monitor min SFN zero
offset (us):

The minimum limit for the SEN zero adjustment. An alarm
will be raised if the zero adjustment value used for the SFN
drift measurement is lower than the configured threshold.

SFN measurement check —
Monitor max SFN zero
offset (us):

The maximum limit the SFN zero adjustment. An alarm will
be raised if the zero adjustment value used for the SFN drift
measurement is higher than the configured threshold.

Center frequency check:

Enable or disable alarming of center frequency inaccuracy with
reference to the threshold setting. Only relevant for RF signals.

Symbol Rate check:

Enable or disable alarming of symbol rate inaccuracy with
reference to the threshold setting. Only relevant for RF signals.

Packet error count check:

Enable or disable alarming when there are erroneous packets
after FEC. Only relevant for DVB-S/S2 RF signals.

Post BCH frame
error rate check:

Enable or disable alarming for when the frame error rate after
BCH is above threshold. Only relevant for DVB-T/T2 RF
signals.

T2MI check:

Enable or disable alarming for the T2MI related errors. Only
relevant for T2MI streams.

T2MI check -
Expected PLPs

Set the list of PLP IDs which are expected in the stream. If any
of the listed PLPs are missing an alarm will be raised. Similarly,
if PLPs not listed in the template are present then an alarm will
be raised.

T2MI check -
Expected T2 Timestamp

Set the T2 timestamp type required to be present in the stream.
An alarm will be raised if this is incorrect. Set to ‘Any type’ to
disable the check.
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T2MI check -
Expected leap seconds

When set to a non-zero value the leap second counter transmit-
ted in the T2 timestamp will be compared against the reference
value An alarm will be raised if this is incorrect.

T2MI check -
Enable T2-MIP check

When enabled the probe will perform verification the T2-MIP.

Eb/NO:

Enable or disable alarming when the Eb/NO measurement is
lower than the threshold set in the RF template. Only relevant
for DVB-S/S2/S2X RF signals.

EVM:

Enable or disable alarming when the Error Vector Magnitude is
higher than the threshold set in the RF template.Only relevant
for DVB-S/S2 RF signals.

LDPC iteration
count check:

Enable or disable alarming when the LDPC iteration count
needed to recover the signal is higher than the threshold set in
the RF template. Only relevant for DVB-T2 RF signals.

Link margin:

Enable or disable alarming when the link margin measurement
is lower than the threshold set in the RF template. Only relevant
for DVB-S/S2/S2X RF signals.

Input overflow check:

If enabled, an alarm will be raised provided input overflow is
detected. An input overflow will only occur if the probe is
overloaded.

7.9.12 ETR 290 — PID thresholds

Overview || ETR Details || PIDs || Services || Bitrates || Tables || PCR || status || compare || ETR thr. || PID thr. || serv. thr. || Gold TS tor. |

PID Thresholds

Thar

PID thresholds: &

These thresholds are used to cverride the ETR thresholds on a per-PID basis

Name — —— — Refs [Desenplon et
Default 139 Mo special rules for any PIDs. Edit
Bitrate + pcr odd 0 Edit
Bitrate + pcr even 0 Edit
Err 0 Edit
Mask CC emr EIT 2 Edit

1

|Add new threshold group| |[Duplicate selected| [Delete selected|

The PID thresholds make it possible to define detailed conditions for alarm triggering on a PID or
PID type basis. There is one predefined PID threshold template that cannot be edited by the operator:
‘Default’. The ‘Default’ PID threshold template contains no PID definitions and will therefore not

alter alarming for any service.

NOMAD Portable Probe User’s Manual version 7.0

207




By associating scheduling templates to checks it is possible to disable alarming at pre-selected time
intervals. Scheduling templates are defined in the Setup — Scheduling view and will be available
from a selection drop-down menu for some of the checks.

In the ‘PID Thresholds’ table, the ‘Refs’ column shows how many streams are associated with each
threshold template.

There are two different ways of creating user-defined thresholds. To create a new threshold template
from scratch the operator should click the Add new threshold template button. A pop-up window
will appear allowing the user to define alarm conditions. Another way of creating a user-defined
threshold template is by highlighting one of the templates already defined and then click the
Duplicate highlighted button.

Edit PID Threshold

Name Demao PID Threshold

Description|

Sclecton ____________[PID___[Descrption _Require pres. [ Monitor min BW__[Monitor max BW__ [Max PTS Inierval (.| Min PTS Ahead (ms) [Max PTS Ahad (ms) Req. language _Jignore CC___|
PID v] [0 |[Teletext [ ™| [10.000k ¥ [1oocom | [700 I | [-1o00 I [2000 [ Never w
PID v |0 | r ™| [10.000k 7 [10000m I [700 I | [-2000 7 [2000 | Never v
PID ~]|[e21 | [Pimaryaudio [ ¥ | [100.00k I [50000k | [300 ClED ¥ [100 [nor Never w
JPEG 2000 Video ~] (A | [Contribution [ ¥ | [10.000 M ™ [rocoom | [700 I~ |-1000 [ [2000 | Never

Apply changes| |Add PID| |Duplicate selected| |Delete selected

Deleting a PID threshold template is done by highlighting the threshold template that should be
removed and clicking Delete highlighted. Note that if the deleted threshold template was assigned
to a stream being monitored, the new threshold for that stream will default to the predefined Default
threshold template.

The PID threshold template has the following settings:

Edit PID Threshold:
Name: The name of the PID threshold template

Description: Text field that should contain a meaningful description of the threshold template

PID Threshold Parameters:

Selection: The user selects if the requirements should apply for a specific PID
or for all PIDs of a specified type. Note that the PID type detection
depends on correct PSI/SI/PSIP signaling.
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PID:

The PID for which the specified requirements apply. If a PID type is
selected in the ‘Selection’ column, this field will update to read N/A
when the Apply changes button is clicked. A question mark can be
used as a wild card to represent one digit. Example: The PID value
871 will match 3 digit PID numbers such as 801, 811 and 891. It will
not match PID 81 or 8001.

Description:

A text field describing the PID or PID type requirement.

Require pres.:

If this field is checked an alarm will be raised provided that the
specified PID is not present in the transport stream. Note that this
check is only available for specified PIDs and not for PID types.

Monitor min BW:

An alarm is raised if the PID bandwidth goes below the specified
minimum bandwidth (bandwidth in kbit/s or Mbit/s) and monitoring
is enabled.

Monitor max BW:

An alarm is raised if the maximum PID bandwidth specified is ex-
ceeded (bandwidth in kbit/s or Mbit/s) and monitoring is enabled.

Max PTS interval (ms):

If the checkbox is enabled, the PTS interval measurement will be
enabled for this PID and use the configured threshold. This will
override the setting in the ETR thresholds template. An alarm is
raised if the PTS repetition interval exceeds the configured limit.

Min PTS ahead (ms):

If the checkbox is enabled, the measurement of minimum PTS ahead
will be enabled for this PID and use the configured threshold. This
will override the setting in the ETR thresholds template. An alarm is
raised if the PTS ahead measurement is lower than the the configured
limit. The PTS ahead measurement measures the PTS value relative
to the current PCR clock.

Max PTS ahead (ms):

If the checkbox is enabled, the measurement of maximum PTS ahead
will be enabled for this PID and use the configured threshold. This
will override the setting in the ETR thresholds template. An alarm is
raised if the PTS ahead measurement is higher than the the configured
limit. The PTS ahead measurement measures the PTS value relative
to the current PCR clock.

Req. language:

If the PID need to have a certain language code signaled in the lan-
guage descriptor it can be set here. An alarm will be raised if a wrong
language is signaled or if the language is not signaled.

Ignore CC:

Select a scheduling template different from ‘Never’ for the probe to
ignore CC errors for the specified PID or PID type.

Ignore missing:

Select a scheduling template different from ‘Never’ for the probe
to ignore that the specified PID or PID type is signaled in PSI but
missing in the stream.
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Ignore PCR: Select a scheduling template different from ‘Never’ for the probe to
ignore any PCR errors for this PID or PID type.

Ignore unref.: Select a scheduling template different from ‘Never’ for the probe to
ignore that the specified PID is present in the stream but unreferenced
in PSL.

Ignore all: Select a scheduling template different from ‘Never’ for the probe to
ignore all errors for a specified PID or PID type.

Scrambling: An alarm will be raised provided that the specified PID is scrambled
when ‘require clr’ has been selected. Similarly an alarm will be raised
if the specified PID is clear when ‘require scr’ has been selected. The
default setting is to ignore whether the PID or PID type is scrambled
or not.

7.9.13 ETR 290 — Service thresh.
Overview || ETR Details || PIDs || Services || Bitrates || Tables || PCR || Status || Compare || ETR thr. || PID thr. |

Service Thresholds

These thresholds are used to override the ETR thresholds on a per-service basis

I S =
Default 142 No special rules for any services. Edit

Err 0 Edit
Testing 0 Edit

TS 4095 0 Edit

TS 4096 0 Edit
Added NewPreseti

[Add new threshold group| [Duplicate selected| [Delste selected|

The Service thresholds make it possible to define detailed conditions for alarm triggering on a
per-service basis. There is one predefined service threshold template that cannot be edited by the
operator: Default. The Default service threshold template contains no service definitions and will
therefore not alter alarming for any service.

By associating scheduling templates to service threshold templates it is possible to disable alarming
at pre-selected time intervals. Scheduling templates are defined in the Setup — Scheduling view
and will be available from the schedule drop-down menu.

In the ‘Service Thresholds’ table, the ‘Refs’ column shows how many streams are associated with
each threshold template.

There are two different ways of creating user-defined thresholds. To create a new threshold template
from scratch the operator should click the Add new threshold group button. A pop-up window
will appear allowing the user to assign a name and value to the new threshold and define the alarm
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conditions. Another way of creating a user-defined threshold template is by highlighting one of the
templates already defined and then click the Duplicate selected button.

Deleting a service threshold template is done by highlighting the template that should be removed
and clicking Delete selected. Note that if the deleted threshold template was assigned to a stream
being monitored, the new threshold template for that stream will default to the Default template.

The settings Service minimum bitrate checks, Service minimum bitrate checks and Service

checks in the ETR threshold template controls whether or not to report alarms based on the service
threshold template parameters.

Edit Service Threshold

Name Demo service threshald
ription|Description of the service

e
IS [ | [ | [ | [Aowe o [Emmnni e s sl s | ]
MPEGAHD  w]| |1 [l r |[10000k I [1.0000m | [ignore  +] [Ignore | [Never +] |Never ~]|
Name: ~] |[o W [Demo (m | [10.000k I [1.0000M | ignore___ | [Ignore ~] | [Never ~ Never v
[Apply changes| [Add service] [Duplicate selected] [Delete selected|

Edit Service Threshold
Name: A text string that identifies the service threshold group

Description: Text field that should contain a meaningful description of the threshold

Service Threshold Parameters

Selection: The user selects if the requirements should apply for a specific service
ID (as specified in the ID column), for all services of a specified type or
for a service with a specified service name (as specified in the Monitor

name column). Note that the service type detection depends on correct
PSI/SI/PSIP signaling.

ID: The service ID for which the associated thresholds should apply. For
an SPTS the service ID will generally be 1; adding several list entries
with different service IDs allows different thresholds to apply for different
services within an MPTS.

This value only applies if ‘SID’ is selected in the Selection column.

Monitor name: A text string may be specified that should match the service name of the
associated service ID, as analyzed from the received SDT. Note that the

check is case sensitive. An alarm will be raised if there is not a perfect
match.
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Require presence: If this field is checked an alarm will be raised provided that the specified
service is not present in the stream. This check only requires that the
service is present in the PAT, the other ETR checks will give alarms if
there are other problems with the service, such as missing PMT or missing
components. Note that this check is only available for specified services
and not for service types.

Monitor min BW: If enabled an alarm is raised provided that the minimum service bandwidth
goes below the specified bandwidth (in kbit/s or Mbit/s).

Monitor max BW: If enabled an alarm is raised provided that the maximum service bandwidth
specified (in kbit/s or Mbit/s) is exceeded.

Report name: It is possible to define the service name that should be used for alarm
traps and for alarm reporting to the VideoBRIDGE Controller. This can be
convenient to be able to track a service that changes name (as signaled in
PSI/S]) in the signal chain, when services within an MPTS are unnamed
(no service names in the SDT) or when services should be recognized by
the VideoBRIDGE Controller under a different name than indicated in the
SDT.

Note that this functionality will only work for services specified by service
ID or by name (specified in the Selection column).

Scrambling: If a value different from ‘Ignore’ is selected an alarm will be raised if
the service scrambling status differs from the requirement. A service is
considered scrambled if one of its components is scrambled.

Service type: If a value different from ‘Ignore’ is selected it should match the service
type detected by analyzing the received SDT. An alarm will be raised if
the service types differ.

Ignore EIT: Ignore missing EIT errors for this service. This is used for services which
does not have EIT data. By ignoring EIT alarms on these services, false
EIT alarms are avoided.
Schedule: The Schedule drop-down menu allows the user to associate a scheduling
scheme to a service, in effect masking alarms during selected intervals.
Scheduling templates are defined in the Setup — Scheduling view. The
predefined scheduling templates ‘Never’ and ‘Always’ will always be se-
lectable, and these will result in service alarms never and always being
masked, respectively.
Note that if a PID is shared between several services and alarm masking
is defined for one of the services, no alarms will be raised due to errors
affecting this service.

Note that it is possible to create a service threshold template that allows probe alarming if a new
service appears in a stream. This is done by creating a threshold template listing the service IDs
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that are allowed to be present in a stream, and associating it to the stream. A complementary ETR
threshold template should be created, that has the ‘Only allow services listed in service template’
check enabled. This ETR threshold template should also be associated with the stream.

7.9.14 ETR 290 — Gold TS thresholds

Overview || ETR Details || PIDs || Services || Bitrates || Tables || PCR || T2mi || SCTE 35 || Status || Compare || ETR thr. || PID thr. || Ser thr. || Gold TS thr.

Gold TS reference thresholds

QAMZ, LTT QAM 1 TS 102, NW D 424959 (Updated Mar 7 10:20:08) Edit
Ethernet, NC_239.255.0.10 1 TS 27 (Added Mar 7 10:20:29) Edit

Gold TS reference presets:0

[Addiupdate threshold| [Delete selected threshold |

The Gold TS reference feature is used to compare the tables in the transport stream with a set of
stored reference tables. This allows the operator to be notified of any changes in the PSI/SI tables
such as:

* A service disappearing

* A new service being added

» Language descriptors suddenly changing

* Changes in service names

* Changes in frequencies used to transmit the signals

And lots of misconfigurations in multiplexers
To use the Gold TS reference functionality, first store away tables for a stream or a set of streams.

Go to ETR 290 — Gold TS thr..

Here you can see the reference thresholds currently stored on the probe and they can be renamed or
edited.

To add new reference thresholds or update the existing thresholds click on the button named
Add/update threshold. The following dialog is then shown:
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Add or update Gold TS reference thresholds x®

rInformation:

When creating a stored set of Gold TS reference tables for the currently tuned
stream on an input it is recommended to lock tuning. This ensures that the
monitoring dees not jump to the next frequency/multicast. Also allow all tables to
be received (can take up to 30 seconds after TS sync) before generating
thresholds.

When storing Gold TS reference tables for all streams on an input this will take
place right before menitering moves to a new stream. A complete round robin
cycle is needed for all table sets to be stored.

The Gold TS check need to enabled in the ETR template for the alarming to be

performed.
Creation mode: Create/update threshold for the currently tuned stream r
Select input: QAM1 r

Generate thresholds

There are two different ways of creating a Gold TS reference template:

* Creating a template for the currently tuned stream on a specific input

* Creating a template for all streams on a specific input (or all inputs)

When creating a template for a specific stream the table set is saved immediately. It is therefore
recommended that the ETR tuning is locked to this stream to avoid the round-robin operation from
tuning to a new frequency just before the table set is stored. It can take 30 seconds after tuning to
receive all tables.

When creating templates for all streams on an input this is done as a part of the round robin cycle at
the end if the tuning period. It can then take a while for all thresholds to be generated (or updated)
depending on the number of streams on that input.

When the reference template have been created it is automatically associated with the stream for
which it was generated.

The operation of the Gold TS reference thresholds are controlled by the ETR threshold template
associated with the stream. No settings are changed here when creating the reference templates so
this needs to be done manually by going to ETR 290 — ETR thr.

If needed a new template can be created and associated with the stream(s). Or the existing template(s)
can be changed.
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Edit ETR Threshold *

B B L n
Content check Dizabled ¥
Gold TS check Dizabled ¥

Also check version number and CRC

Verify PAT table

Verify PMT tables

Verify CAT table

Verify SDT actual table

Verify SDT other tables

Verify BAT table

Verify MIT actual table

Verify MIT octher tables

RS

Interface checks
Pre FEC kit error rate check Alarm v T

[Close| [&Apply changes|

The reference check needs to be set to alarm if the Gold TS reference checking are to be performed.

The settings are as follows:

Also check version By default the version number and the original CRC of the tables are

number and CRC not checked. In many systems the version number can be updated
even if no other changes are performed (for instance if a multiplexer
is rebooted). So for most cases this should be left disabled.

Verify PAT table When enabled the Program Association Table will be checked. This
allows the operator to catch addition and removal of services as well
as changes to the PMT PIDs used for the different services.

Verify PMT table When enabled the Program Map Table will be checked. This allows
the operator to catch lots of changes to the different services:

* Addition or removal of the various components such as audio
and video PIDs.

* Changes in language descriptors

Changed PCR PIDs
* Changed or removed ECM PID

* Lots of changes in the descriptors can be detected

NOMAD Portable Probe User’s Manual version 7.0 215



Verify CAT table When enabled the Conditional Access Table will be checked. This
allows the operator to catch errors related to the signaling for the CA
Systems such as EMM PID disappearing or the CA System ID being
changed

Verify SDT actual table When enabled the SDT table for the current stream will be checked.
This allows the operator to catch changes is service and operator
names, service types and the various descriptors, both DVB defined
and private descriptors

Verify SDT other tables When enabled the SDT tables for the other streams will be checked.
Checking is not enabled as default. This allows the operator to catch
changes is service and operator names, service types and the various
descriptors, both DVB defined and private descriptors

Verify BAT table When enabled the Bouquet Association Table will be checked. The
BAT table is not checked as default.
Verify NIT actual table When enabled the Bouquet Association Table will be checked. The
BAT table is not checked as default When enabled the Network
Information Table for the current network will be checked. This
allows the operator to catch changes such as:

* Changes in frequency

* Changes in modulation parameters

* Network name

* Changes in service lists per transport stream

* Changes in private as well as MPEG/DVB defined descriptors

Verify NIT actual tables When enabled the Network Information Tables for the other networks
will be checked. This is disabled as default. This allows the operator
to catch changes such as:

* Changes in frequency

* Changes in modulation parameters

* Network name

* Changes in service lists per transport stream

* Changes in private as well as MPEG/DVB defined descriptors

The Gold TS reference checking is performed by the ETR engines and can be performed in round
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robin. To view the status go to the ETR Details page for the stream and click the Reference check:

GET290

G
get_2a0mhz_smis ) gt D3

~ETR 101 290 checks

@ Status:

Current error count: 2
Total error count: 51

lPD
e

1 (CAT)

16 (NIT)

16 (NIT)

16 (NIT)

17 (SDT/BAT)

208

288

672

INENENEEEENEENEEEDE
=
o

1696
larms & ev g:gg
batus Lol

i 3712
Active W

" 5728
active | M ]
active W
active | W 5760
[ 5776

Priority 1 Priority 2 Priority 3
B TS syne M Transport CInT
H Sync byte HcRe M sSiRepRate (1/1)
W paT HPCR (18/18) M unref PID (1 11)
B Continuity B PCR accur. (19/18) WsDT (515
W par WPrs Wer
M Missing PID W caT BRsT
CTor

¢ Details for Gold TS check
W Alarm
Last error: Now

B Compare table data with reference (2 /51)

Table
PAT (PID O, TID 0)
CAT(PID1, TID 1)

NIT Actual WNW ID 424339 Section O (PID 18, TID 64)
NIT Actual MW ID 42499 Section 1 (PID 16, TID 64)
NIT Actual MW ID 42439 Section 2 (PID 16, TID 64)
BAT Bouq.ID 25276 Section 1 (PID 17, TID 74)

PMT Service 12 (PID 208, TD 2)
PMT Service 17 (PID 288, TD 2)
PMT Service 41 (PID 672, TD 2)
PMT Service 50 (PID 816, TID 2)
PMT Service 57 (PID 928, TID 2)
PMT Service 105 (PID 1698, TID 2)
PMT Service 354 (PID 5680, TID 2)
PMT Service 355 (PID 5696, TID 2)
PMT Service 356 (PID 5712, TID 2)
PMT Service 357 (PID 5728, TID 2)
PMT Service 358 (PID 5744, TID 2)
PMT Service 358 (PID 5760, TID 2)
PMT Service 360 (PIN 5776 TIND 2

Other checks
CIcA system

B PID min. bitr.

B PID max. bitr
HPID checks

M service min. bitr
M Service max. bitr.
M service checks
Cmip

[ content

B Gold TS (2/51)

[Section | Status | Last err | Ervent | Cur.value
o Ok MNever 0 1ae32718
o Ok Mever 0 d90ffEc0
o Ok MNever 0 e1457d10
1 Ok Mever 0 Ode1Shbk
2 Ok Mever 0 4bc01115
o Alarm | Mow S0 dfE6BhE3
o Ok MNever 0 Theabiac
o Ok Mever 0 beB261b7
0 Alarm | MNow 1 b43f4834
0 Ok Mever 0 0741179
o Ok Mever 0 ca2f3221
o Ok Mever 0 3fcl82fe
0 Ok Mever 0 db5d4720
0 Ok Mever 0 9893755h8
0 Ok Mever 0 db486d27
0 Ok Mever 0 415664
o Ok MNewver o] 27047Th7
0 Ok Mever 0 b7{23562
n Ok Mewver n eN33dadn

Interface checks
CITam
M interface overflow

Men start:
Mon end:
Mon time:

TS ID:

Num PIDs:
ETR thresl

1ae32718
d90ffecl
Met configured
Not configurec
Met configured
88478ad4
ThcaBTac
heB261h7
2e304378
0741179
ca2f3z21
3fc182fe
dhSd4720
993755h9
db48Ed27
41 5664c
27047 b7
h7f23562
eN33deadn

~Information

Mon state:

Tot bitrate:
Eff bitrate:

PID threshold:

Currently monitored
09:56:39 (8 s ago)

8s
50.998 Mbps
45.022 Mbps
103

Mum services: 55

152
hold:  ETSI TR 101 280
Default

m Last wrong CRC

cfE6EhE3

b43f4834

All the different tables and sections monitored are listed here. If there have been any changes to the
tables the check will turn red and alarms be sent.

When the ETR engine is tuned to a stream it is possible to compare the tables for this stream with
the stored reference tables by clicking on the entry in the list. This opens up a new window where
the table data can be compared, both as a tree-breakdown and as a hexadecimal dump:
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- Currert table:

table_id: 2 (0x02)
section_syntax_indicator: 1 b
reserved_future_use: 0 b
reserved: 11b
section_length: 150 (0x096)
program_number: 41 (0x0029)
reserved Ox3
version_number. 6 (Cx06)
current_next_indicator: 1 b
section_number: 0
last_section_number: 0
reserved: 111 b

PCR PID: 673 (0x02al)
reserved: 1111 b
program_info_length: 6
program_info

E-{3 components

¥ component

loODDDOODOD0OODDDDD

£

-] component

-] component

[#[] component

E-£3 component
[) stream_type MPEG 2 Audio
[ reserved: 111b

- [ elementary PID: 675 (0x02a3)
[ reserved: 1111 b
[J ES_info_length: 6

ES descriptors

®
]

=4 language descriptor
[ descriptor_tag: 10 (0x0a)
[ descriptor_length: 4
-3 languages
=] ‘S language
" 01 (150638 Tamgmage ssde: mar]
- [ audio_type: Undefined
-0 component

-] component
- [] CRC32: 0xb43f4834

0080: 02 BO 95 00 29 CD 00 00 E2 Al FO 05 09 04 09 26
0010: EZ2 A8 02 E2 Al FO DO 05 E2 A7 FO 2F 56 2D 65 6E ....
0020: 67 09 080 73 77 65 09 01 73 77 65 11 99 6E 6F 72 g..swe..swe..nor
0030: O0A 01 6E 6F 72 12 99 64 61 6E 0D Gl 64 61 6E 15 ..nor..dan..dan.
0040: 99 66 69 6E OE 01 66 69 6E 16 99 04 E2 AS FO 08
0050: OA 04 73 77 65 00 D4 E2 A4 FO 05 OA 04 64 61 6E
00BQ: 00 04 E2 A3 FO 06 DA 04 BE BF 72 00 04 E2 A2 FO
0070: 06 OA D4 66 69 6E DO 06 E2 A6 FO 19 OA 14 65 6E
00BO: 67 00 66 69 6E 00 73 77 65 00 6E 6F 72 00 64 61 g.fin.swe.nor.da
008Q0: 6E 0O 6A 01 00 B4 3F 48 34 n.j...7H4

=)

[ Stored reference table:

[ table_id: 2 (0x02)

[1 section_syntax_indicator: 1 b
[ reserved_future_use: 0 b

[ reserved: 11h

[ section_length: 150 (0x098)
[ program_number: 41 (0x0029)
[ reserved: Ox3

[ wversion_number: 6 (0x06)

[1 current mext indicator: 1 b
[1 section_tumber: 0

[ last_section_number: O

[) reserved: 111 b

[ PCR PID: 609 (0x0261)

[ reserved: 1111h

[ program_info length: &
-3 program_info

=43 components

1 component

(1 component

(1 component

(] compenent
-3 component

g stream_type: MPEG-2 Audio
reserved: 111 b
elementary PID. 675 (0x02a3)
reserved: 1111 b
ES_info_length: 6
ES descriptors

pooooD

m
1]

=<3 language descriptor
.~ [ descriptor_tag: 10 (0x0a)
[ descriptor_length: 4
=] S languages
E-43 language
) [150_638 Tanuage coter ane]

[ audio_type Undefined

(- component
-] component
[1 CRC32: 0x28304378

0000: G2 BO 96 00 29 CD 00 00 E2 61 FO 06 09 04 09 26
0010: E2 AB 02 E2 AL FO 00 06 E2 A7 FO 2F 56 2D 65 6E
0020: &7 09 G0 73 77 65 09 01 73 77 65 11 99 6E 6F 72 g..swe..swe..nor
0030: GA 01 6E 6F 72 12 99 64 61 6E OD 01 64 61 6E 15
0040: 99 66 69 6E OF 01 66 69 6E 16 99 04 E2 AS FO 06
0050: ©A 04 73 77 65 00 04 E2 A4 FO 06 OA 04 64 61 6E
0060: B0 04 E2 A3 FO 06 OA 04 F3 77 65 00 04 E2 AZ FO
0070: ©6 OA 04 66 69 6E 00 06 E2 A6 FO 19 0A 14 65 6E
0080: 67 00 66 69 6E 00 73 77 65 00 6E 6F 72 00 64 61 g.fin.swe.nor.da
0090: BE 00 6A Ol 00 2E 30 43 78 n.j...0Cx

b

=il

If the tables are inspected and the change found to be OK the operator can then go back to ETR 290
— Gold TS thr. and update the stored table set to the new version.

7.9.15 ETR 290 — Alarm filtering thresholds

Overview || ETR Details || PIDs || Services || Bitrates || Tables || PCR || T2MmI || Status || Compare || ETR thr. |[ PID thr. || Serv. thr. || Gold TS thr. || Alarm filter thr.
JC— 1

Alarm filtering thresholds
The alarm filter threshold setting defines when the alarm should be activated. It sets the accumulated number of seconds that has to occur with faults within the alarm window period before raising an alarm.

Error second limit | Error window Des
Default 17 1 1 Alarm immediately. Edit
Alarm after five seconds 0 5 10 Alarm after five error seconds summed over an alarm window of ten seconds. Edit

Alarm filter thresholds: 2

[Add new alarm filter| [Duplicate selected| [Delete selected| [Edit selected|
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The Alarm filtering thresholds make it possible to delay alarms after a user-defined amount of
error seconds has occured during a user-defined window, on a per stream basis. Each template can
be associated with an alarm check in the ETR Thresholds. In the Alarm filtering thresholds table,
the ‘Refs’ shows how many ETR Thresholds are associated with each of them.

Alarm filtering thresholds are currently only for Continuity errors.

There are two predefined thresholds: Default and Alarm after five seconds. With the Default filter
the alarming will be as if no filter is applied: The alarm is raised immediately when an error occurs.
With the Alarm after five seconds the alarm will be raised after 5 seconds with errors has occured
during a 10 second window.

To configure alarm filtering, either use Alarm after five seconds or create a new template. Then
apply this template to the ETR Threshold. To a create a new alarm filtering template, either click
Add new or Duplicate. To edit, use the Edit link in the table or the Edit selected button. With the
Edit selected button, one or multiple templates can be edited.

A pop-up window will appear allowing the user to assign a name and description to the threshold
and configure the alarm filter parameters.

Edit alarm filter threshold X

Name |Filter
Description|Description of the alarm

Parameter Setting Description
Error seconds 1 Minimum number of error seconds before alarming
Alarm window (s) 1 The window during which error seconds are summed

The thresholds are used to specify how many error seconds are required during the alarm window defined here
before raising the corresponding alarm. The alarm will clear again after a default of 10 seconds without any faults
(can be adjusted in the ETR Threshold->General).

|Close| |Apply changes|

Edit Alarm Filter Threshold

Name: A text string that identifies the alarm filter threshold. This name appears in the
ETR Threshold Alarm filtering drop down for the check.

Description: Text field that should contain a meaningful description of the threshold
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Alarm Filter Treshold parameters

Error seconds: The minimum number of error seconds that needs to occur before an alarm
is raised. Error seconds up to 3600 (1 hour) is supported.

Alarm window (s): The window, in seconds, during which error seconds are summed. The
window needs to be equal to or larger than the number of error seconds.
The window is dynamic, which means that the amount of error seconds is
always summed over the past x seconds, where x is the size of the window
(unless the time since the first error is less than x). A window up to 3600
seconds (1 hour) is supported.

With alarm filtering applied a yellow bulb will appear in the ETR Details view and the ETR
Overview view when there are not enough errors to raise an alarm.

Overview || ETR Details | PIDs || Services || Bitrates || Tables || PCR || T2MI || Status || Compare || ETR thr. || PID thr. || Serv. thr
zooozusso: @ gt DB

~ ETR 101 290 checks

Priority 1 Priority 2 Priority 3 Other checks Interface checks
B TS sync M Transport N [ cA system (21/24) CTami
M sync byte B crc (1/23) [[] sl Rep Rate M PID min. bitr. M interface overflow
M pAT [ pcr CunrefPID (1/1) M PID max. bitr.
["] continuity (0/547) [JPCR accur. (14/79) [OspT M PID checks
M pvT COpTs Oer I service min. bitr.
[[] Missing PID [Ccar [ORsT H service max. hitr.
OToT M service checks

Owmip

[ Gold TS

[T Time information
D Show additional measurements
[Reset monitoring| [Clear counters| [Show alarm graph|

Only after the error seconds limit is reached will the bulb be red and an alarm raised. All errors,
whether they are over the error second limit or not, will be registered in the probes ‘Last fault’ that
can be seen in the ETR Details view to the right and the Details popup for the check at the top.

The alarm clears after the amount of time specified in Error timeout in the associated ETR Threshold
(default 10 seconds).

7.10 Content
7.10.1 Content — Thumbnails

This view replicates the Thumbnails view. Please see chapter 6.4 on page 49 for details.
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7.10.2 Content — SCTE 35 (requires SCTE35-OPT)

Thumbnails || Captions ‘ EBP | Timeline H SCTE 35 || Content thresh. H Service thresh. | Setup

Services carrying SCTE 35 and SCTE 104 messages g |:|
I - 0 = {1 T
Li] 65 DELUXE MUSIC DELUXE MUSIC 30s IE[IS
SCTE 35/ 104 - Event information *x
Event list SCTE 35/104 [2n v 41 |
] B — [ TR
@  Apr 11 07:47:05 DELUXE MUSIC Splice insert 1073772551  7.18 Program In Point

Apr 11074455 65 DELUXE MUSIC GD 35 Splice insert DxS 1073772551 | 6.24 Program Out Paint 131.40 NA
Apr 1107:28:54 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772538 | 7.10 Program In Point NA NA
Apr 1107:28:29 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772539 | 7.02 Program Out Paint 20.20 NA
Apr 11 07:28:26 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772527 7.1 Pregram In Point MNA NA
Apr 11072716 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772527  5.55 Pragram Out Paint 71.20 NA
Apr 11071146 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772515 | 6.99 Program In Point NA NA
Apr 1107.09:53 | 85 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772515 | 5.59 Program Out Paint 113.80 NA
Apr 1106:52:10 | 65 DELUXE MUSIC | 60 35 | Splice insert 0xs 1073772503  6.98 Program In Point NA NA
Apr 11 06:50:08 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772503 6.04 Pragram Out Point 12160 NA
Apr 11 06:32:12 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772491  6.96 Program In Point NA NA
Apr 1106:29:32 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772481  6.80 Program Out Paint 162.00 | NA
Apr 1106:12:03 | 65 DELUXE MUSIC | 60 35 | Splice insert 0xs 1073772479 | 7.00 Program In Point NA NA
Apr 1108:10:11 | 85 DELUXE MUSIC | 60 35 | Splice insert 0x5 107ITT2479  5.88 Program Out Paint 11320 NA
Apr 10 22:42:50 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772467  7.18 Program In Point NA NA
Apr 10 22:40:35 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772467 679 Pragram Out Paint 13660  NA
Apr 10 22:27:1% | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772455 | 6.80 Program In Point NA NA
Apr 10 22:27:10 | 85 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772455  5.89 Program Out Paint 10.20 NA
Apr 10 22:26:04 | 65 DELUXE MUSIC | 60 35 | Splice insert 0xs 1073772443 7.15 Program In Point NA NA
Apr 10 22:24:36 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772443 633 Pragram Out Paint 83.20 NA
Apr 10 22:10:50 | 85 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772431 7.01 Program In Point NA NA
Apr 10 22:08:10 | 65 DELUXE MUSIC | 60 35 | Splice insert 0x5 1073772431 6.99 Program Out Paint 16280 | NA

Arme A0 21-4R-728 | 65 NELLYE MLSIC| &0 A5 | Grlica incart s ANFATTIAIG | R TR Dranram In Daint MA nA

JcccooccocooEcoOEeEEEEEE®

Creale event list file as

SCTE 35 is a specification which allows equipment to splice in local content at specific times, SCTE
35 is basically just the signaling mechanism the equipment uses to know when to switch from the
master transmission to insert local content. It can be used to allow insertion of local advertising at
certain points in time or to allow the local operator to insert their own programs such as local news
transmission.

SCTE 104 specifies carriage of these events in uncompressed streams.

The SCTE 35 option enables monitoring of SCTE 35 and SCTE 104 events of all streams and OTT
channels monitored by the probe.

Service list parameters
SID: The ID of the service for which SCTE 35 or SCTE 104 data has
been received.

Service name: The name of the service for which SCTE 35 or SCTE 104 data has
been received.

Stream name: Name specified by the user when adding a multicast or tuning.

Interface: The input source of the transport stream.

Events: The number of SCTE 35 or SCTE 104 events seen for the service.

Time since last event: The time since the last SCTE 35 event specified in seconds, min-
utes, hours or days.

Time since last placement: The time since the last SCTE 35 placement opportunity in seconds,
minutes, hours or days.

To monitor SCTE 35 and SCTE 104 information, enable the Monitor SCTE 35 checkbox in
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Content — Content thresh. and configure the transport stream or OTT channel to use that content
threshold. If it contains SCTE 35 or SCTE 104 information, the stream will be added to the list in
the SCTE 35 view. By pressing the blue information button a new pop-up will show up, the pop-up
will give specific information about events in the specified transport stream or OTT channel.

Event information list parameters:

Parameter Description
Time: When the event occurred.
SID: The ID of the service for which the event applies.
Service name: The name of the service for which the event applies.
PID: The PID carrying the SCTE 35 or SCTE 104 information. A service can
have multiple SCTE 35 or SCTE 104 PIDs signaled in the PMT table(s).
Type: Indicates whether the received event was SCTE 35 or SCTE 104.
Splice command: The type of the splice command.
Cmd id: The hex value of the command.
Event ID: 1D of the specific event.
Pre-roll: Number of seconds before a splice the event was received.
Cxl: Canceled indicator, if set it indicates that this splice message cancels a
previously sent splice message.
Imm: Immediate mode, if set it indicates that this message should take effect

immediately.

Switch mode:

Specifies whether it is a splice in (switch to local content/ads) or splice out
event (switch back to the audio/video in the stream). For messages with
the splice command type ‘Time signal’ the Switch mode parameter will be
empty and the Segment type parameter will contain the details.

Seg. type: The segmentation type found in the segmentation descriptor (if found).
Type id: The hex value of the segmentation type parameter.
Duration: The time when a splice occurred to its end.
Tier: Specifies which tier group are to use this splice message. Multiple splice

messages can be sent addressed to different tier groups to allow switching at
different times.

Use the drop-down at the top of the event list dialog to switch between displaying all events (default)
or to display only SCTE 35 or only SCTE 104 events.

When pressing the information button for a specific event a new window will pop-up with detailed
information about the event. The pop-up will show a log of the SCTE 35 or SCTE 104 events
signaled for the specified transport stream or OTT channel. Splice NULL messages are not logged.
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SCTE 35 - Event details X

table_id: 252 (Oxfc) SCTE 35 Splice Information Table

section_syntax_indicator: 0 b
reserved_future_use: 0 b
reserved: 11 b
section_length: 32 (0x020)

Not encrypied
PTS adjustment 0 (0x000000000)
(CWindex

0 (0x00)
A

spice st

1536790662 ((SHHETS0)
Notcanceles

Program out port

Program sice mode

Duration present

Spice mmedate mode

Auto return after specified duration
10005

55233

L L R T

Avaits exp.

protocol_version: 1
encrypted_packet: Not encrypted
encryption_algorithm: 0 (0x00)
pts_adjustment: O (0x000000000)
cw_index: 0 (0x00)

reserved: Dxfff
splice_command_length: 4095 {0xfff)
splice_command_type: splice_insert
splice_insert
descriptor_loop_length: 0
descriptors

‘CRC32: 0xbb929b55

DoDDDDDDODDDODDDD

Please note that for some OTT manifest formats, the SCTE 35 message is not transmitted in binary
form, and the message shown in the Event details view is then synthesized from the available input.

7.10.3 Content — Content thresh.

Thumhbnails || Content thresh. || Service thresh.

Content threshold presets g [ ]
These thresholds are used to generate content alarms and to determine when an error-second has occurred

Matne efs Freeze-frame Freeze timeaout

Defauft 18 Dizahbled 10 min Eclit

Freeze-frame 18 Trigger otten 10 min Eclit

Thresholds: 2

Add new threshold | [Duplicate selected | [Delete selected | |Edit selected

Thresholds are used to determine when to actually raise an alarm upon detection of an error. The
Content thresholds are used for generating content alarms as well as for calculating error-seconds.
Error seconds and content alarms are issued whenever measurements exceed the defined threshold
levels for a parameter. The alarm level of each of these alarms is set in the Alarms — Alarm setup
view. Note that it is also possible to disable alarms in the Alarms — Alarm setup view.

The Content — Content thresh. view makes it possible to define threshold values that operate
at stream level. Thresholds are associated with each stream in the Multicasts — Streams —
Edit, ASI — Setup, COFDM/QAM/VSB/RF/SAT — Tuning setup and OTT — Channels
views. There are two different ways of creating user-defined thresholds. To create a new threshold
template from scratch the operator should click the Add new threshold button. A pop-up window
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will appear allowing the user to define alarm conditions. Another way of creating a user-defined

threshold template is by highlighting one of the threshold templates already defined and then click
the Duplicate highlighted button.

Deleting a threshold template is done by highlighting the threshold template that should be removed
and clicking Delete selected. It is possible to delete or edit several entries simultaneously. Several
entries are selected by using the regular Ctrl + click or Shift + click functionality. Click the Edit
button to edit one or more selected threshold templates. Note that the predefined ‘Default’ threshold
template cannot be deleted or changed.

In the threshold presets list the ‘Refs’ column displays how many streams are associated with each
stream threshold template.

The available thresholds depend on the currently active license. Applying content analysis on many

concurrent streams can introduce a performance penalty, please refer to appendix B.5 for more
details.

The Sources column indicates which of the different threshold settings are supported where.

Edit Content Threshold *

Mame[SCTE3S |

Video || SCTE 35 || lgnore PIDs |
Parameter Threshold Corresponding probe Sources
alarmis)
Freeze-frame detection sensitivity Freeze-frame detected Al
Freeze-frame etror timeout minutes Al
Color-freeze detection zenaitivity Color-freeze detected Al
Color-fréeze error timeout zeconds Al
lgnore bitstream errors |:| Al

[Ciose| [Apply changes|

Video
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Freeze-frame detection sensitivity:

Picture matching in video streams is not an exact science,
as noise can be introduced in many of the stages the
stream goes through. This setting makes it possible to de-
fine the amount of noise to be allowed when performing
freeze-frame detection.

When set to Disabled, the freeze-frame detection is dis-
abled. When set to Trigger seldom, only a small amount
of noise is allowed when deciding whether the picture has
changed or not. This means that the pictures have to be
close to identical before the freeze-frame alarm is raised.
Normal is the recommended setting and should be used
in most cases. Trigger often allows a high amount of
noise. This means that it allows pictures to be quite dif-
ferent while still classifying them as identical, which may
result in too many freeze-frame alarms.

Freeze-frame error timeout:

The time (in minutes) a freeze-frame error should persist
before the probe will raise an alarm

Color-freeze detection sensitivity:

This setting makes is possible to define the amount of
noise to be allowed when performing color-freeze detec-
tion.

When set to Disabled, the color-freeze detection is dis-
abled. When set to Trigger seldom, only a small amount
of noise is allowed when comparing to the list of solid
colors. Normal is the recommended setting, whereas
Trigger often allows a high amount of noise, which may
result in too many color-freeze alarms.

Color-freeze error timeout:

The time (in seconds) a color-freeze error should persist
before the probe will raise an alarm.

Ignore bitstream errors:

In some cases, the video codec reports errors in the bit-
stream while still being able to generate thumbnails or
partial thumbnails. If the stream shows a “Bitstream Er-
rors” icon, you can try to ignore this by enabling this
setting.
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Edit content threshold x

Mame[Sudio metadsta |
Yiteo || Sudio || SCTE 35| 1gnare PIDS |
Parameter Threshold Corresponding probe alarmis) Sources
Extract audio metadata All

Apply changes

Audio

Extract audio metadata: By default, the NOMAD does not consider audio PIDs or profiles.

With this setting enabled, it will also visit audio PIDs and profiles,
extracting metadata such as sample rate and number of audio chan-
nels.

Please note that if audio PIDs or profiles are expicitely set to being
ignored by other threshold settings, that setting is considered first,
and will override this one.

226

Edit Content Threshold x
Mame [Everything |
viten || Audio || a0k || captions || EBRADR || SCTE 35 || Timeline || 1gnore PIDS

Parameter Threshold Corresponding probe alarmi(s) Sources
Monitar SCTE 35 and 104 Al
Madimum event aap 1800 = SCTE 35 event gap Al
Minimum number of placement Too few SCTE 35 placemert Al
opportunities per clock hour opportunities

Mazimum opportunity gap 1800 = SCTE 35 opportunity gap All
Mazitmum evert pair gap @_3 SCTE 35 end event without start All

_ SCTE 39 start evert without end

minimum event pre-roll time I:IS SCTE 35 minimum pre-roll time TS
Mazimum evert pre-roll time s SCTE 35 maximum pre-roll time TS

Log time_descriptaor messages Al

apply changes
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SCTE 35

Monitor SCTE 35: If enabled, SCTE 35 and SCTE 104 events are cap-
tured and displayed in the Content — SCTE 35 view

Maximum SCTE 35 event gap: Specifies the maximum number of seconds allowed
between two SCTE 35 or SCTE 104 events before an
alarm is raised. Set to —1 to disable the alarm.

Minimum number of placement Specifies the minimum number of placement opportu-
opportunities per clock hour: nities that must be signaled for a full clock hour. An
alarm will be raised at the top of the hour if the previ-
ous hour had fewer than this number of opportunities.

Set to —1 to disable the alarm.

Maximum SCTE 35 opportunity gap: Specifies the maximum number of seconds allowed
between two SCTE 35 or SCTE 104 placement oppor-
tunities before an alarm is raised. Set to —1 to disable
the alarm.

Maximum event pair gap: Specifies the maximum number of seconds allowed
between the a SCTE 35 or SCTE 104 start and end seg-
mentation descriptor messages in Time signal events.
An alarm will be raised for five seconds when this is
detected. Additionally, an alarm will be raised if an
end segmentation message was received without the
corresponding start message. Set to —1 to disable these
alarms.

Minimum event pre-roll time: Specifies the minimum number of seconds allowed
between when the SCTE 35 event is received and
when the splice is supposed to happen. An alarm will
be raised for five seconds when this is detected. Set to
—1 to disable these alarms.

Maximum event pre-roll time: Specifies the maximum number of seconds allowed
between when the SCTE 35 event is received and when
the splice is supposed to happen. An alarm will be
raised for five seconds when this is detected. Set to —1
to disable these alarms.

Log time_descriptor messages Determines whether the SCTE 35 or SCTE 104 mes-
sages containing nothing else than a time_descriptor
should be included in the message log. In some sys-
tems there are a lot of these messages (they can be used
as keep alive messages to ensure that there always is
some traffic on the SCTE 35 or SCTE 104 PID). If
the message log is filled up with the time_descriptor
messages, disable logging of these messages
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Edit content threshold o

Mame[Suppress slarms |

wideo || Audio || @oE || Gaptions || EBPADR || SCTE 25 || Timeline || lgnore PIDs

Parameter Value Sources
loncre PIDs o010 a0z | =
Suppress alarms from PIDs |31 75,4035 | =

PIDs listed in lgnore PIDs will not be decoded, analyzed, or get any content check errarz. This can be uzed to
lowver the performance impact of the cortent analysis. PIDs listed in Suppress alarms from PIDE will be
maonitared, but will never be subject to alarms. For maore details, see the User's Manual.

Ignore PIDs

Ignore PIDs: Not applicable to OTT channels: A comma separated list of
PIDs for which the probe should not decode, analyze or report
any content check errors. No thumbnails, loudness or captions
will be decoded on these PIDs.

Suppress alarms from PIDs: Not applicable to OTT channels: A comma separated list of
PIDs for which the probe should not report any content check
errors. Thumbnails, loudness and captions will be decoded on
these PIDs.

Some SCTE 35 alarms apply to the entire service (SCTE 35
event gap, Too few SCTE 35 placement opportunities, SCTE 35
placement gap), and are not affected by this setting.

The ‘Ignore PIDs’ and ‘Suppress alarms from PIDs* settings are only applied from the stream
content thresholds, they are ignored when used in the Content Service thresholds.
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7.10.4 Content — Service thresh.

Thumbnails || Captions | EBP || Timeling || Contentthrash, || Service thresh. || getup

Content service thresholds
These thresholds are used to override the Cortent thresholds on a service basis

Cescription

Default 11 Mo special rules far any services. Edlit
Service 1039 1 Owverride service 1039 Edlit
MPTS ] Service-zpecific rules Edit

Service thresholds: 3

|Add newy threshold grl:uup| |Dupli|:ate selected| |Delete selemed|

Thresholds are used to determine when to actually raise an alarm upon detection of an error. The
Content — Service thresh. view makes it possible to define detailed conditions for alarm triggering
on a per-service basis. This is particularly useful to specify individual alarm handling rules for
services in a multi-program transport stream (MPTS). Note that if there is a stream and service
threshold mismatch, the service threshold will apply. This may be the case if QoE or scheduling
requirements are set differently in the stream threshold template and service threshold template
associated with a stream. There is one predefined service threshold template that cannot be edited
by the operator: Default. The Default service threshold template contains no service definitions and
will therefore not alter alarming for any service.

By associating scheduling templates to service threshold templates it is possible to disable alarming
at pre-selected time intervals. Scheduling templates are defined in the Setup — Scheduling view
and will be available from the schedule drop-down menu.

In the ‘Service Thresholds’ table, the ‘Refs’ column shows how many streams are associated with
each threshold template.

There are two different ways of creating user-defined thresholds. To create a new threshold template
from scratch the operator should click the Add new threshold group button. A pop-up window
will appear allowing the user to assign a name and value to the new threshold and define the alarm
conditions. Another way of creating a user-defined threshold template is by highlighting one of the
templates already defined and then click the Duplicate selected button.

Deleting a service threshold template is done by highlighting the template that should be removed
and clicking Delete selected. Note that if the deleted threshold template was assigned to a stream
being monitored, the new threshold template for that stream will default to the Default template.
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Edit Content Service Threshold

PMatme

[PTS

Description|Service-specific rules

1o

Cortert thresholds

Schedule

[100 [ 100:MPTS v
[101 [101:MPTS v
a7 [g17:mpPTS v
3837 [ 3837:MPTS v

[Close| [Apply changes| [2dd service| |Duplicste selected| |Delete selected |

Edit Service Threshold

Name: A text string that identifies the service threshold group

Description:

Text field that should contain a meaningful description of the threshold

Service Threshold Parameters

ID:

The service ID for which the associated thresholds should apply. For an
SPTS the service ID will generally be 1; adding several list entries with
different service IDs allows different thresholds to apply for different
services within an MPTS.

Content thresholds:

This settings defines the content threshold settings that should be applied
to this stream. The entire content threshold setting, with the exception
for the ‘Ignore PIDs’ and ‘Suppress alarms from PIDs’ settings, will
be applied to the service. Please refer to chapter 7.10.3 for the specific
meaning of the settings.

Set this to Same as stream to apply the default content thresholds for this
service.

Schedule:

The Schedule drop-down menu allows the user to associate a scheduling
scheme to a service, in effect masking alarms during selected intervals.
Scheduling templates are defined in the Setup — Scheduling view. The
predefined scheduling templates ‘Never’ and ‘Always’ will always be
selectable, and these will result in service alarms never and always being
masked, respectively.

When Same as stream is selected, the requirement defined in the stream
threshold will apply.

Note that alarm masking only affects alarm lists and SNMP traps; other
alarm indications in the GUI will remain visible.
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7.11 ASI

The ASI will have status information and configuration settings for the built in ASI port. More
information about the stream being monitored is found in the ETR 290 — ETR Details view.

Thumbnails for the ASI services are accessed from the ETR 290 — Services and Content —
Thumbnails views. To get thumbnails for ASI, make sure that the Extract thumbnails check box
is enabled, and also that the global thumbnail extraction setting is enabled in Setup — Params.

7.11.1 ASI — Status

| Main || Alarms || Multicasts || Mw || RDP || Traffic || Ethemet || ETR 290 || ASI || Content || Setup || Data || About |

Status || Setup

ASI| status:

—Stream info: ASl config info:
TS sync: O Name: ASI Input 1
Ornginal network 1D: NIA ETR thresholds: Default
Network 1D: Mid PID thresholds: Default
Transport stream |D: 1 Service thresholds: Default
Total bitrate; 42034 Mbps VBC thresholds: Default
Min total bitrate: 36.134 Mbps
Max total bitrate: 45.778 Mbps
Effective bitrate: 42034 Mbps
Min effective bitrate: 44748 Mbps
Max effective bitrate: 45.778 Mbps
1 PPS input lock: O
SFMN drift: Mis
SFN network delay: NiA

The ASI view displays an overview of the ASI input signal contents, in addition to listing the
threshold templates currently assigned to the ASI signal. Additional ASI measurements are found in
Compare and ETR 290 views.

Click the graph button to display a detailed graph for the specified parameter. For probes licensed
with FLASH32-OPT, the graph can contain up to 7 days of measurements. On probes without this
license, the graph will contain data for the previous and the current day. Please refer to Setup —
Meas. log to configure the logging.

ASI status - Stream info:

Status: Bulb indicating whether there is ASI sync or not. Green color indi-

cates sync whereas red indicates no sync. Grey color shows that the
ASI input is disabled.

Original Network ID: The original network ID as specified in the NIT table
Network ID: The network ID as specified in the NIT table
Transport Stream ID: The transport stream ID as specified in the PAT table
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Total bitrate:

Total transport stream bitrate including null packets (PID 8191)

Min total bitrate: The minimum total bitrate including null packets
Max total bitrate: The maximum total bitrate including null packets
Effective Bitrate: Transport stream bitrate excluding null packets (PID 8191)

Min effective bitrate:

The minimum effective bitrate excluding null packets

Max effective bitrate:

The maximum effective bitrate excluding null packets

1 PPS input lock:

Bulb indicating whether there is 1 PPM input lock or not. Green
color indicates lock whereas red indicates no lock.

SFEN drift:

SEN drift measurements are applicable for signals with DVB-T MIP
and for T2MI signals. It behaves differently based on the type of
signal:

* DVB-T MIP: SEN drift is measured directly based on the
timing information in the DVB-T MIP packet. In ETR 290
— ETR thr. one can specify Drift zero adjust to zero out
this measurement. The value configured in the threshold will
be subtracted from the measured value and the corresponding
result is presented in the GUI and used for alarming.

e T2MI: SEN drift can not be measured directly for T2MI
streams. For such systems it is possible to get a calculated
SEN drift value based on the SFN network delay. If a non
zero value have been specified for Drift zero adjust in ETR
290 — ETR thr. then the probe will take the SFN network
delay measurement, subtract the zero adjustment parameter
and present this as SFN drift. This allows for graphing and
easy alarming if the network delay changes. The SFN drift
measurement will be 0 for T2MI streams if Drift zero adjust
is not specified in ETR 290 — ETR thr.

SFN network delay:

SFEN network delay is the accumulated network transmission delay
as seen by the probe at any point after the SFN adapter. SFN network
delay measurements are only applicable for signals with DVB-T MIP
and for T2MI signals.

SFN (1-network delay):

SEN network delay is the negatve SFN network delay, measured
as 1 second — the SFN network delay.
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SFN drift slew rate:

The SFEN drift slew rate measurement takes the individual, unfiltered
and non-averaged SFN drift measurements and computes a number
of difference measurements between current and previous value. A
number of the most recent difference measurements are then summed
together and divided by the averaging window constant setting that
forms part of the ETR290 template. In this manner it is possible
to get a measure of and graph the changes to the slope of the SFN
drift, or the Derivative of the SFN drift measurement. This tells the
operator how much the SFN drift measurement is changing per unit
time and has units of [microseconds per second]. Too large SFN
drift slew rate measurements can indicate potential issues with the
SEN timing and regulation algorithms inside the T/T2 exciters, or the
studio to transmitter contribution network and that can again lead to
video signal issues or even video loss.

ASI status - ASI config info:

Name: The name of the ASI transport stream as defined in the ASI — Setup view

ETR thresholds: The name of the ETR threshold template assigned to the ASI transport
stream

PID thresholds: The name of the PID threshold template assigned to the ASI transport
stream

Service thresholds: The name of the Service threshold template assigned to the ASI transport
stream

VBC thresholds: The name of the VBC threshold template assigned to the ASI transport
stream
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7.11.2 ASI — Setup

[ main || atarms || oTT |[ mutticasts || Mw || RoP || Traffic || Ethemet || ETR 290 || AS11 || asi2 (6) || coFDm1 || coFpmz || content || setup || Data || About |

Status || Setup
ASI Setup:
Mame ASI
ETR thresholds [ Optimised ~|
PID thresholds Mask CC err EIT w
Service thresholds Default hd
Reference table set
Content thresholds SCTE 35 »
Content service thresholds Default w
Content schedule
VBC thresholds Default »
Extract thumbnails
Enable
T2MI extraction [ Enabled, first PLP_ID detected v
T2MI data PID
ASl out COFDM1 »

The ASI — Setup view enables selection of thresholds for the ASI input transport stream. In
addition a name is assigned to the ASI stream. When changes have been made in the ASI — Setup
view the Apply changes button should be clicked for the changes to take effect.

ASI - ASI setup info:

Name:

A user specified name for the ASI transport stream

ETR thresholds:

The name of the ETR threshold template assigned to the ASI
transport stream

PID thresholds:

The name of the PID threshold template assigned to the ASI
transport stream

Service thresholds:

The name of the Service threshold template assigned to the ASI
transport stream

Reference table set:

The Reference table set selection is used to compare the tables in
the transport stream with a set of stored tables. These tables are
defined in the ETR 290 — Gold TS thresholds view.

Content thresholds:

The Content thresholds specify content alarming options. Se-
lectable Content thresholds templates are defined in the Content
— Content thresh. view.

Content service thresholds:

The Content service threshold group that should be assigned to
the ASI transport stream. Content service threshold groups that
have been defined in the Content — Service thresh. view are
available for selection from the drop-down menu.
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Content schedule:

The scheduling scheme that should be assigned to the content
monitoring for the ASI transport stream. Scheduling schemes
that have been defined in the Setup — Scheduling view are
available for selection from the drop-down menu. Scheduling
allows masking content alarms at predefined time periods. The
schedules can be overridden for specific services using Content
service thresholds.

VBC thresholds:

The name of the VBC threshold template assigned to the ASI
transport stream

Extract thumbnails:

When enabled, the probe will generate thumbnails for this tuning
whenever tuned to it. If not, they can be generated manually by
opening the thumbnail pop-up from the Content — Thumbnails
and ETR 290 — Services views. In order to enable this option,
extract thumbnails also has to be enabled in the Setup — Params
view

Enable: Check the box to enable ASI monitoring and alarming.
T2MI extraction: Enables extraction of T2MI and specifies which PLP to extract.
T2MI data PID: PID of the container stream.
ASI out: Select the input to be carried through ASI out.

7.12 COFDM/QAM

The COFDM/QAM tab will show the status for the RF-B input on the NOMAD. This input can
receive signals in DVB-T, DVB-T2 and DVB-C format. The NOMAD US model supports QAM
ITU.T J.83 Annex A/B/C and 8VSB instead of DVB-T/T2. Please refer to the section QAM/VSB/RF

for the NOMAD US.

Thumbnails for the RF demodulated services are accessed from the ETR 290 — Services and
Content — Thumbnails views. To get thumbnails for COFDM, make sure that the Extract
thumbnails check box is enabled when defining the tuning frequency, and also that the global
thumbnail extraction setting is enabled in Setup — Params.
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7.12.1 COFDM/QAM — Status

Status | Tuning setup || RF threshold || Impulse response || RF overview

RS modulator T2 A
Status: 555.00 MHz, DVB-T2 @ g D3 ~C
— Stream info: ~Demed info: Fade ples:
Packet length: 188 bytes Last Min Max
Original network |D: 8770 Sync: =]
Network [D: 13314 1 PPS input lock: [m]
Transport stream 1D: 1 Level: -33.6 dBm 336 dBm -33.6dBm g P Y £ @ : f
Total bitrate: 40215Mbps g || Signal to noise ratio: 40.0dB 370dB  40.0dB i
Min total bitrate: 40.215 Mbps Maodulation error ratio: 36.9 dB 325dB 37.0dB 4 N oo :; T
Max total bitrate: 40.215 Mbps Frequency offset: 12Hz 22Hz 00Hz ' T L N PR
Effective bitrate: 29.571 Mbps o Pre LDPC BER: 4.00 106 0.00 5.40 10-6 P e LA i : .
Min effective bitrate: 25.057 Mbps Pre BCH BER: 0.00 0.00 0.00 B A
Max effective bitrate: 31.965 Mbps Post BCH FER: 0.00 0.00 0.00 PSR I t:_: : v e
SFN dirift: 36.933 us 18.566 us 45446 s g b LT :'t ;. L e
SFN zero offset: -39.868 ps -39.868 s -39.868 s g R DN
SFN network delay: 799.845033 ms r LA PR R
LDPC: 2 0 8 Ml D
Spectrum inversion: Normal : i: :' ¢w g g T EED i
Tuning info: .(q..u..,-,saipvas«$:
PRI B
Name: RS modulator T2 Frequency: 555.000000 MHz DD PRSI T
ETR thresholds: SFN Drift test Transmission system: DVB-T2 am e
PID thresholds: Default Channel spacing: 8 MHz
Service thresholds: Default RF thresholds: DVB-T2 555 MHz
VBC thresholds: Default

Show additional parameters| |Clear min/max values| |Reset monitoring

The COFDM/QAM — Status view gives an overview of the key input interface parameters.

Click the graph button to display a detailed graph for the specified parameter. For probes licensed
with FLASH32-OPT, the graph can contain up to 7 days of measurements. On probes without this

license, the graph will contain data for the previous and the current day. Please refer to Setup —
Meas. log to configure the logging.

The COFDM/QAM status view displays the following information:

Status - Stream info:
Packet length: Indicates if the transport stream packets are 188 or 204 bytes
Original network ID: The original network ID as specified in the NIT table
Network ID: The network ID as specified in the NIT table
Transport stream ID: The transport stream ID as specified in the PAT table

Total bitrate: Total transport stream bitrate including null packets (PID 8191)

Min total bitrate: The minimum total bitrate including null packets

Max total bitrate: The maximum total bitrate including null packets

Effective Bitrate: Transport stream bitrate excluding null packets (PID 8191)
Min effective bitrate: The minimum effective bitrate excluding null packets

Max effective bitrate: The maximum effective bitrate excluding null packets

Status - Demod info:

Sync: A ‘bulb’ indicating frequency lock when green, red indicates no lock
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1 PPS input lock:

A ‘bulb’ indicating reference signal lock when green, red indicates
no lock for the 1 PPS input

Level:

This is a measure of the channel power into the channel bandwidth
configured. The last measurement, as well as the minimum and
maximum measurements are displayed. It is expressed according to
the level mode selection made in the Setup — ETR view:

dBm: in decibels relative to a reference value of ImW.

dB uV: in decibels relative to a reference value of 1 uV

dBmV: in decibels relative to a reference value of 1 mV

Signal to noise ratio:

The signal to noise ratio in dB. The last measurement, as well as the
minimum and maximum measurements are displayed.

Modulation error ratio:

The modulation error ratio in dB. The last measurement, as well as
the minimum and maximum measurements are displayed.

Frequency offset:

The measured center frequency offset in Hz. The last measurement,
as well as the minimum and maximum measurements are displayed.

Pre Viterbi BER:
Pre LDPC BER:

The bit error rate before Viterbi or LDPC error correction

Pre RS BER:
Pre BCH BER:

The bit error rate before RS or BCH error correction

Post BCH FER:

The frame error rate after BCH error correction

SFEN drift:

SFEN drift is the time delay of the signal from when it is transmitted
out of the antenna to when the transport stream is received inside the
demodulator of the VB252 module. It includes the delay through
the air and the delay inside the demodulator chip used inside the
VB252. The measurement is relevant only in SFN scenarios. It is
useful for trending and alarming on SFN synchronization issues. In
ETR 290 — ETR thr. one can specify Drift zero adjust to zero
out this measurement. The value configured in the threshold will be
subtracted from the measured value and the corresponding result is
presented in the GUI and used for alarming. The last measurement,
as well as the minimum and maximum measurements are displayed.

SEN zero offset:

When a PCR PID has been specified the accuracy of the SFEN drift
measurements will be improved. When the probe tunes to the signal
the SFN drift measurement will be automatically zero adjusted for
optimum performance. The adjustment factor used will be displayed
as SEN zero offset. This will remain constant until the interface card
is retuned (either manually, from Eii or due to a temporary signal
loss. The last measurement, as well as the minimum and maximum
measurements are displayed.
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SFN network delay:

SEN network delay is the transmission delay through the transmitter
contribution network prior to the exciter (typically ASI or IP-based).
The last measurement, as well as the minimum and maximum mea-
surements are displayed.

SFN (1-network delay):

SFEN network delay is the negatve SFN network delay, measured
as 1 second — the SFN network delay.

SFN drift slew rate:

The SFEN drift slew rate measurement takes the individual, unfiltered
and non-averaged SFN drift measurements and computes a number
of difference measurements between current and previous value. A
number of the most recent difference measurements are then summed
together and divided by the averaging window constant setting that
forms part of the ETR290 template. In this manner it is possible
to get a measure of and graph the changes to the slope of the SFN
drift, or the Derivative of the SFN drift measurement. This tells the
operator how much the SFN drift measurement is changing per unit
time and has units of [microseconds per second]. Too large SFN
drift slew rate measurements can indicate potential issues with the
SEN timing and regulation algorithms inside the T/T2 exciters, or the
studio to transmitter contribution network and that can again lead to
video signal issues or even video loss.

LDPC:

Low-density parity-check iteration counter (only for DVB-T2). The
last measurement, as well as the minimum and maximum measure-
ments are displayed.

Spectrum inversion:

The spectrum inversion parameter may have the value ‘Normal’ or
‘Inverted’.

Status - Tuning info:

Name:

The name assigned to the current frequency channel

Frequency:

The channel center frequency in MHz

Transmission system:

The transmission system can be DVB-T, DVB-T2 or DVB-C

Channel spacing:

The channel spacing in MHz

ETR thresholds:

The name of the ETR threshold template assigned to the current fre-
quency

PID thresholds:

The name of the PID threshold template assigned to the current fre-
quency

Service thresholds:

The name of the Service threshold template assigned to the current
frequency

RF thresholds:

The name of the RF threshold template assigned to the current frequency
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VBC thresholds: The name of the VBC threshold template assigned to the current fre-
quency

Please note: If the signal power is stronger than —10 dBm there will be a warning shown by GUI.
This is to warn a user to apply some attenuation on the input to protect the analog front end on the
VB252.

The constellation diagram displays the received symbols with respect to phase and amplitude. When
Fade samples is checked the samples in the constellation diagram will fade out after a period of
time so that the diagram only shows recent samples. The constellation diagram can be zoomed in by
clicking the interesting part of the constellation diagram. Another click zooms out again.

Click the Show additional parameters button to view L1 and PLP details. The L1 and PLP
information is not relevant for DVB-C signals (QAM).

Click the Clear min/max values button to clear the minimum and maximum values shown in this
page. This will also clear the minimum and maximum values shown in the ETR 290 — ETR
Details view for all the interface checks. The graphing is not affected.

Click the Reset monitoring button to reset the monitoring of the stream. The interface card will
perform a full retune and monitoring will start again when the input has finished tuning. All error
counters, minimum and maximum values will be cleared.

In case of DVB-T signal the additional parameters are shown in the following manner:

L1 and PLP parameters x
—DVE-T L1 Information:

Mode: BK
Gl: 1/8
Constellation: 64-0AM
Hierarchy: None
HP code rate: 213
LP code rate: 142
Cell 1D 0
Detected mode: 8K
Detected guard: 1/8
Frium: 2
Length indicator: 23

DVB-T LI Information
Mode: The OFDM mode (DFT size). Possible OFDM modes are 2K and 8K
GI: The guard interval. The guard interval may be 1/4, 1/8, 1/16 or 1/32
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Constellation:

Modulation constellation. Constellation may be QPSK, 16-QAM or 64-
QAM

Hierarchy: DVB-T hierarchy can have the values ‘None’, 1, 2 or 4.
HP code rate: The FEC mode used for the high priority transport stream
LP code rate: The FEC mode used for the low priority transport stream
Cell ID: The cell ID is a number identifying the transmitter.
Detected mode: The detected OFDM mode
Detected guard: The detected guard interval
Fnum: The current frame number

Length indicator:

The signaled length

In case of DVB-T2 signal the additional parameters are shown in the following manner:

L1 and PLP parameters

~ DVB-T2 L1 Pre Infermation:

r DVB-T2 L1 PLP Information:

T2 Version: DVB-T2W1.1.1 Active PLP Common PLP
Post scrambling: False Id: 0

DVB-T2 profile: BASE Type: Data 1
Base compatible with Lite: False Group id: 0

Type: T5 Constellation: 256-04AM
BW extended: True Code rate: 213

S1: T2_SISO Rotated: True

52 14 FEC: 64K LDPC
Mixed: False MNum blocks: 202

FFT Mode: 32K Frame interval: 1

L1 Repeat: False Time interleaver length: 3

Gl 11128 Time interleaver type: 0

PAPR: None In band A signaling: False

L1 post constellation: G4-0AM In band B signaling: False

L1 post Code Rate: 1i2 Inband B TS rafe: 0

L1 post FEC: 16K LDPC Payload: TS

L1 post size: 250 Null packet detection: False

L1 post info size: I8 IS3Y: True

PP: T Mode: HEM
Eﬁlr?;”a"ab"“ g ~DVB-T2 L1 Post Information:
Metwork 1D: 0 Sub slices per frame: 1

System ID: o PLP count: 1

Number frames: 2 Aux count: 0

Number symbols: 59 Aux config: 0

Regen: 0 RF index: 1]

Post ext: L] Frequency (Hz): 555000000
Mumber RF Freqs: 1 FEF type: 1]

RF Index: o FEF length: 1}

PLP count: 1 FEF interval: 0

CRC3z: I4T5353022

DVB-T2 LI Pre Information

T2 Version:

DVB-T?2 Version:

1.1.1
1.2.1
1.3.1
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Post scrambling:

Informs if L1-Post scrambling is enabled, supported from DVB-T2
v1.3.1. “True’ or ‘False’.

DVB-T2 profile:

Determines current profile of DVB-T2 Signal:
Base
Lite (only supported in DVB-T2 v1.3.1)

Base compatible with Lite:

Indicates if the DVB-T2 Base Profile is compatible with DVB-T2
Lite profile. If Base is incompatible with Lite one has to specify
correctly which profile should be used for tuning: Base or Lite. If
there is compatibility between both DVB-T2 profiles the tuning
will be successful with any of them. ‘True’ or ‘False’

Type:

The stream type contained within the current T2 super-frame.

TS (Transport stream only)

GS (Generic streams only)

Mixed TS and GS

The OFDM mode (DFT size). Possible OFDM modes are 1K, 2K,
4K, 8K, 16K and 32K

BW extended:

Bandwidth extension indicator (only for 8K/ 16K/ 32K). ‘“True’ or
‘False’.

S1:

S1 Signaling. P1 S1

0 — T2_SISO (Single input, single output)

1 — T2_MISO (Multiple input, single output)
2 —Non DVB-T2

S2:

S2 Signaling. P1 S2

0 — DVB-T2 2K mode with any guard.

2 — DVB-T2 8K mode with DVB-T guard.

4 — DVB-T2 4K mode with any guard.

6 — DVB-T2 1K mode with any guard.

8 — DVB-T2 16K mode with any guard.

10 — DVB-T2 32K mode with DVB-T guard.
12 - DVB-T2 8K mode with DVB-T2 guard.
14 — DVB-T2 32K mode with DVB-T2 guard.

Mixed:

Mixed signaling indicator.
0 — Not mixed.
1 — Mixed (from S2 field).

FFT Mode:

Specifies window size of Fast-Fourier-Transform (from S2 signal-
ing). ‘1K, 2K’, “4K’, ‘8K’, ‘16K’, ‘32K’

L1 Repeat:

L1 repeat enable flag. ‘“True’ or ‘False’.

GI:

The guard interval used for the current super-frame. ‘1/4°, ‘1/8’,
”1/16”, 1/32°, ‘1/218°, “19/128°, ‘19/256°
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PAPR:

Peak to average power ratio indicator. ‘None’, ‘ACE’, ‘TR’, ‘TR-
ACE’

L1 post constellation:

The L1-post modulation in the current frame. ‘BPSK’, ‘QPSK’,
‘16-QAM’, ‘64-QAM’.

L1 post Code Rate:

The L1-post code rate in this frame. ‘1/2’

L1 post FEC:

The L1-post FEC (Forward Error Correction) type. ‘16K LDPC
(Low-density parity-check).’

L1 post size:

Size of the L1-post in OFDM cells.

L1 post info size:

L1-post info size = L1-post configurable + dynamic + extension.

PP: The pilot pattern for the OFDM symbols in this frame. ‘1°, ‘2°,
‘37, 4,5, 67, ‘T, ‘8.
TX ID availability: The TX id.
Cell ID: The T2 cell id.
Network ID: The T2 network id.
System ID: The T2 system id.

Number frames:

Number of T2-frames per T2 super-frame.

Number symbols:

Number of OFDM symbols per T2-Frame.

Regen: Regeneration count indicator.
Post ext: L1-post extensions enabled.
Number RF Freqs: The number of RF frequencies in use.
RF Index: The current RF index.
PLP count: Number of PLPS (Physical Layer Pipes)
CRC32: The CRC32 value signaled for the L1 information)
DVB-T2 LI PLP Information:
Id: The PLP (Physical Layer Pipe) id.
Type: The type of the PLP. ‘Common type’, ‘Data 1°, ‘Data 2’.
Group id: The group of PLPs that this PLP belongs to.
Constellation: The constellation of the current PLP. ‘QPSK’, ‘16-QAM’, ‘64-QAM’,
“256-QAM’.
Code rate: The code rate of this PLP. ‘1/2°, <2/3°, ‘3/5°, ‘3/4°, ‘4/5’ - DVB-T2
Base only, ‘5/6’ - DVB-T2 Base only, ‘1/3’ - DVB-T2 Lite only, ‘2/5’
- DVB-T2 Lite only.
Rotated: Indicates if constellation is rotated. “True’ or ‘False’.
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FEC:

The FEC (Forward Error Correction) type used on this PLP. ‘LDPC
(Low-density parity-check) 16K (Short FECFrame)’, ‘LDPC (Low-
density parity-check) 64K (Long FECFrame)’. - DVB-T2 Base Only.

Num blocks:

Maximum number of PLP blocks.

Frame interval:

The T2 frame interval within the super frame of this PLP.

Time interleaver length:

Time interleaver length.

Time interleaver type:

Indicates type of Time Interleaver.

In band A signaling: In-band A flag. Indicates whether PLP carries in-band signaling.
‘True’ or ‘False’.
In band B signaling: In-band B flag, Indicates whether PLP carries in-band signaling.
‘True’ or ‘False’.
In band B TS rate: In-band B signaling TS rate.
Payload: The payload carried by the PLP. ‘GFPS (Generic Fixed-length Packe-
tized Stream)’, ‘GCS (Generic Continuous Stream)’, ‘GSE (Generic
Encapsulated Stream)’, “TS (Transport Stream)’
Null packet detection: Null packet detection indicator. “True’ or ‘False’.
ISSY: Input Stream Synchronization Indicator. ‘“True’ or ‘False’.
Mode: PLP (Physical Layer Pipe) Mode. ‘HEM (High Efficiency Mode)’,

‘Normal’

DVB-T2 LI Post Information

Sub Slices per frame:

The number of sub-slices per T2 Frame.

PLP count:

The number of PLPs (Physical Layer Pipes) in the current super frame.

Aux count:

Number of auxiliary streams.

Aux config:

Auxiliary stream config.

RF index: The RF index.
Frequency (Hz): The frequency in Hz for the given RF index.
FEF type: Indicates the type of FEF (Future Extension Frames) part.
FEF length: The length of the FEF (Future Extension Frames) as part of the elemen-
tary period.
FEF interval: The number of T2-Frames between two FEF (Future Extension Frames)
parts.
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7.12.2 COFDM/QAM — Tuning setup
WlRF threshold | | Impulse response | | RF overview |

Tuning list g
Name _ __[Frequency [Channel spacing _[System [Profile  |PLP __[ETR thresholds ___|PID fresholds ____ [Service ifresholds __ Reference fhresholds _|RF ihweshoids ___ [Enable JEdit |
RIKSTV-MUX1-CH52 722000M | 8MHz DVB-T  Base Auto ETSI TR 101 290 Default Default [None] Test 1 Edit
RIKSTV-MUX4-CH3D 546.000M | 8 MHz DVB-T  Base Auto ONLY-TS-S¥YNC Default Default [None] Default Edit
RIKSTV-MUX5-CH40 626.000M | 8 MHz DVB-T  Base Auto ONLY-TS-S¥YNGC Default Default [None] Default Edit
RIKSTWV-MUX3-CH46 674000M | 8MHz DVB-T  Base Auto ONLY-TS-§YNC Default Default [None] Default Edit
RIKSTWV-MUX2-CH58 S00.000M | 8 MHz DVB-T  Base Auto ONLY-TS-S8YNGC Default Default [None] Default Edit
RIKSTV-LOCAL-CH57 | 762.000M 8 MHz DVB-T Base |Auto  ONLY-TS-SYNC Default Default [None] Test 1 Edit
NewPreseti 450.000M 8 MHz DVB-T2 Base | Auto  Default Default Default COFDM{, NewFre... | Default v Edit

Tuning setups: 7

Add new funing| |Duplicale selected| |Delele selecied| |Import from NIT Edit selected

In this view the operator can define frequencies that will be used by the RF demodulator for tuning.
A name is associated with each tuning configuration, and this name will be used by the probe when
referring to the stream. The frequencies and some associated key parameters are shown in the tuning
list. Each entry in the list may be edited by clicking the Edit field.

To add a new frequency to the list click the Add new tuning button. A pop-up window will appear
allowing the user to enter tuning parameters.

Edit Tuning »
Edit
Name Parameter Tuning
[RIKSTV-MUX1-CH52 |  Frequency 722.000000 M _|Hz
Channel spacing

Extract thumbnails
Enable tuning

Transmission system DVE-T w

PLP selection Auto w

SFN drift reference [ DVE-T MIP ]
RF thresholds

ETR thresholds [PSB1ETR |
PID thresholds

Service thresholds
Reference table set

Content thresholds
it

Content schedule

VBC thresholds

[Close| [Apply changes|

The following parameters are defined for each tuning entry:
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COFDM/QAM — Tuning setup — Edit:

Name:

A name should be assigned to each tuning configuration.

Frequency:

The channel center frequency in MHz. Note that the center fre-
quency of DVB-T/T2 transmissions is sometimes changed by an
offset of 167 kHz in order to avoid interference with neighboring
analogue channels. In this case this frequency setting should be
adjusted accordingly.

Channel spacing:

The channel spacing in MHz

Transmission system:

Selection of DVB-C, DVB-T or DVB-T2 transmission system.

PLP selection:

The Physical Layer Pipe to be demodulated and analyzed. A
specific PLP-ID may be selected or PLP selection can be set to
‘Auto’. Only applicable for DVB-T2.

SFEN drift reference:

For DVB-T signals this should be set to ‘DVB-T MIP’ to use the
information in the MIP table to perform the SEN timing analysis.
For DVB-T2 the RF signal does not contain the information
needed to calculate the SFN drift (this also applies to signals with
DVB-T2 MIP). To be able to calculate the SFN drift the probe
also needs the T2MI signal to extract the timing information.
Please note that the T2MI signal and the RF signal must match,
and that the signals must contain service(s) with PCR timestamps.
To enable SFN drift calculations for DVB-T2 signals, first add the
T2MI stream to the probe and then set the SFN drift reference to
the correct T2MI stream. This setting is not applicable for other
transmission systems.

RF thresholds:

Selection of the DVB-T/T2/C threshold template that should be
assigned to the current frequency

ETR thresholds:

Selection of the ETR threshold template that should be assigned
to the current frequency

PID thresholds:

Selection of the PID threshold template that should be assigned
to the current frequency

Service thresholds:

Selection of the Service threshold template that should be as-
signed to the current frequency

Reference table set:

The Reference table set selection is used to compare the tables in
the transport stream with a set of stored tables. These tables are
defined in the ETR 290 — Gold TS thresholds view.

Content thresholds:

The Content thresholds specify content alarming options. Se-
lectable Content thresholds templates are defined in the Content
— Content thresh. view.
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Content service thresholds: The Content service threshold group that should be assigned to
the current frequency. Content service threshold groups that have
been defined in the Content — Service thresh. view are available
for selection from the drop-down menu.

Content schedule: The scheduling scheme that should be assigned to the content
monitoring for the current frequency. Scheduling schemes that
have been defined in the Setup — Scheduling view are avail-
able for selection from the drop-down menu. Scheduling allows
masking content alarms at predefined time periods. The sched-
ules can be overridden for specific services using Content service
thresholds.

VBC thresholds: Selection of the VBC threshold template that should be assigned
to the current frequency

Extract thumbnails: When enabled, the probe will generate thumbnails for this tuning
whenever tuned to it. If not, they can be generated manually by
opening the thumbnail pop-up from the Content — Thumbnails
and ETR 290 — Services views.

Enable tuning: If this box is checked, the transport stream associated with the
current frequency will be monitored

It is also possible to add new frequencies manually by copying existing tuning list entries using the
Duplicate highlighted button.

Multi-edit functionality makes it possible to edit several threshold templates simultaneously. High-
light the tuning list entries that should be edited and click the Edit selected button.

Note that all tunings will automatically be ETR 290 analyzed, and hence be part of the round-robin
loop unless the ‘Enable tuning’ box is unchecked.
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7.12.3 COFDM/QAM — RF threshold
m"m RF threshold |Impulse response ||RF overviewl

RF threshold list 4

Name — [Refs _|Pre Vit/LDPC|Pre RSIBCH Post BCH FERMER __ [SNR___a [MinLevel  [MaxLevel |MaxCFO_[LDPC  JEdit |
Analog Carrier 1] 1.00 0.00 0.00 0.00 0.00 -55.0 -10.0 1] 0 Edit
Analog Carrier (1) o 1.00 0.00 0.00 0.00 0.00 -100 -10.0 o 0 Edit
Default 7 1.00 10-3 0.00 0.00 20.0 20.0 -90.0 -50.0 100000 10 Edit
Test 1 2 1.00 10-3 0.00 0.00 20.0 20.0 -90.0 -50.0 100000 10 Edit
Test1 o 1.00 10-3 1.00 0.00 20.0 20.0 -80.0 -50.0 100000 10 Edit
RO [ 1.00 10-3 0.00 0.00 0.0 20.0 -80.0 -50.0 10 10 Edit
IBC o 1.00 10-3 0.00 0.00 20.0 20.0 -80.0 -50.0 100000 10 Edit
Test CFO offset 1] 1.00 10-3 0.00 0.00 200 2000 -90.0 -30.0 100000 10 Edit
impulse: 1] 1.00 10-3 0.00 0.00 200 200 -90.0 -50.0 100000 10 Edit
Testing 1 1.00 10-3 0.00 0.00 30.0 30.0 -200 -20.0 100000 10 Edit

RF thresholds: 10

Add new threshold| |Duplicate selected| |Delete selected| |Edit selected

The probe will raise an alarm if one of the threshold settings associated with a tuning is violated.
Note that this alarm may be disabled in the ETR 290 — ETR thr. — Edit view (Input interface
checks).

In the threshold template list the ‘Refs’ column shows how many streams are associated with each
template.

To add a new threshold template to the list, click the Add new threshold or Duplicate selected
button. A pop-up window will appear allowing the user to enter parameters.

One or more threshold templates may be deleted or edited by highlighting them and clicking the
Delete selected or Edit selected button.

The predefined threshold templates Default and Analog carrier cannot be edited or deleted.
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Edit RF threshold

Edit

Name Parameter RF thresholds

Maximum pre ViterbilLDPC BER [1.00 10-3
Maximum pre RS/BCH BER 0.00
Maximum post BCH FER 0.00
BER averaging window Long averaging _ v|
Minimum MER warning level 30.0 dB
Minimum MER 20.0 dB
MER averaging Medium averaging w
Minimum signal to noise ratio  [20.0  |dB
Minimum signal strength [B00  JdBm
Maximum signal strength [500  |dBm
Signal strength offset 0.00 dB
Maximum frequency offset 00 |Hz
Frequency offset zero adjust 6000 |Hz
Maximum LDPC iterations |

Impulse response checking

Enable impulse response measurements

Impulse detection limit dB

Force HP first

Enable MName Time min Time max Power min Power max
Tryvasshogda ] [70 | [B30 | [4o0 | [200 ]
Ranasen ] [s0.0 | [100.0 | [45.0 | [-200 |
O Impulse 3 | (500 ] [10.0 | =00 | [200 ]
O Impulse 4 ] [500 ] [10.0 | [G00 | [z00 ]
O Impulse 5 ] [5.00 ] [10.0 | [E00 | [Z00 ]
O Impulse & ] [500 ] [10.0 | [Eo0 | [z00 ]
O impulse 7 ] [5.00 ] [0 | [@00 | [200 ]
O Impulse 8 ] [5.00 ] [10.0 | [Go0 | [200 ]
O impulse 9 ] [500 ] [10.0 | [Go0 | [zo0 ]
O Impulse 10 | (500 ] [10.0 | =00 | [200 ]

The RF threshold parameters are:

RF threshold — Edit:

Name:

A text field describing the threshold template

Maximum pre Viterbi/LDPC BER:

Threshold level for bit error ratio before Viterbi or LDPC
error correction

Maximum pre RS/BCH BER:

Threshold level for bit error ratio before Reed-Solomon
or BCH error correction

Maximum post BCH FER:

Threshold level for bit error ratio after BCH error correc-
tion

BER averaging window:

A preset selection of time windows for computing the
average bit error rate

Minimum MER warning level:

Threshold level for raising a warning for calculated mod-
ulation error ratio

Minimum MER:

Threshold level for calculated modulation error ratio

MER averaging:

A preset selection of time windows for computing the
average modulation error ratio

Minimum signal to noise ratio:

Threshold level for signal to noise ratio (dB)
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Minimum signal strength: Threshold level for minimum signal strength. This is
a measure of the stream signal power. It is expressed
according to the level mode selection made in the Setup
— ETR view:
dBm: in decibels relative to a reference value of 1 mW
dB uV: in decibels relative to a reference value of 1 uV
dBmV: in decibels relative to a reference value of 1 mV

Maximum signal strength: Threshold level for maximum signal strength. This is
a measure of the stream signal power. It is expressed
according to the level mode selection made in the Setup
— ETR view:
dBm: in decibels relative to a reference value of 1 mW
dB uV: in decibels relative to a reference value of 1 uV
dBmV: in decibels relative to a reference value of 1 mV

Signal strength offset: It is possible to use the signal strength offset adjustment
to calibrate the COFDM demodulator. This is achieved
by tuning to a COFDM signal of known level and setting
this adjustment accordingly.

Maximum frequency offset: Threshold level for maximum center frequency offset

Frequency offset zero adjust: Allows to define calibration adjustment for frequency
offset
Maximum LDPC iterations: Threshold level for Low-density parity-check iteration
counter (only for DVB-T2)

The impulse response checking threshold values are only relevant for DVB-T/T2 signals. Threshold
values for each impulse will become visible in the COFDM/QAM — Impulse response view as a
highlighted box in the impulse response graph. If an impulse peak does not fall within its box an
alarm will be raised. Threshold values for a maximum of ten impulses may be defined.

Impulse response checking:

Enable impulse response measurements: Enable or disable impulse response measurements.
Impulse response measurements are time consum-
ing and should only be enabled when needed.

Impulse detection limit: The impulse detection limit in dB. Signal peaks
with lower level than the detection limit will be
regarded as noise and not considered an impulse.

Force HPI first: Force highest impulse response first. This forces
the highest impulse response to t=0 in the impulse
response graph.
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Enable:

It is possible to enable or disable time location and
level check of an impulse. Mark the ‘Enable’ check-
box for the probe to raise alarm if an impulse peak
is not found within the graph box defined by the
specified time and power limits.

Name:

A text string specified by the user to name an im-
pulse. Typically this will be the name of a transmit-
ter

Time min:

The minimum time an impulse should occur after
the main impulse

Time max:

The maximum time an impulse should occur after
the main impulse

Power min:

The minimum power of an impulse compared to
the main impulse (in dB)

Power max:

The maximum power of an impulse compared to
the main impulse (in dB)

Status || Tuning setup || RF threshold ” Impulse response ‘ RF overview
- Impulse resp
~ Relative power (dB) RIKSTV-LOCAL-CHS57 (762.00 MHz. DVB-T)
v Impulses
-5 ijc t}l]“'tl'
=10 -0.58 ps 0 dB
< 15.75 ps -40.7 dB
= Proveor e 8225 s -285dB
220
.25 . . -
Time min x Time max
=30
-35
A0 \
Power min
-45 J\
=50 A Time (ps)
-29.75 0.58 29.75 60.08 89.25 119.58 14992 179.08 20942 23858 267.75
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Modulation parameter checks

DVB-T2 L1 Pre DVB-T2 L1 PLP DVB-T L1

[Ccansteliation DType [ Jconstellation
LIFFT Mode 16K v| [Ueroup 1D [ IMode
el 18 v| [Cconsteliation O
Clpapr [ Rotated Tue  v| [CHierarchy
[Cep [ Icode rate 1/2 v | [ JHe code rate
[Jpata symbols Crec (LP coderate [ 172 v
[pata frames [ ITime int. length [cen o
DE.W extended D'I'lme int. type Cl

D51 DFra me interval

[JPLP count [ INum blocks

Usystemid 0 1 |pug1201 post

CNeworkid [0 1 [Trequeney B ]

[Ccen o o ]

[creaz o ]

[Close| [Apply changes|

Modulation parameter checks: DVB-T2 L1 Pre

Constellation: Set the expected Constellation value (modulation scheme) associated with the
DVB-T2 system

FFT Mode: Set the nominal FFT size for a particular mode

GI: Set the expected Guard Interval value

PAPR: Describes what kind of PAPR (Peak to Average Power Ratio) reduction that is
expected, if any

PP: Set the expected pilot pattern used for the OFDM data symbols

Data symbols: Set the expected number of OFDM data symbols per T2-frame (excluding P1
and P2)

Data frames: Set the expected number of T2-frames per super-frame (minimum value is two)

BW extended: If set to true, expect the usage of extended carrier mode (for 8K, 16K and 32K
FFT sizes)

S1: Set the expected S1 value (same value as in the P1 signaling)

PLP count: Set the expected number of PLPs carried within a T2 super frame

System ID: Set the expected T2 System ID (unique for each T2 system within a DVB
network)
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Network ID:

Set the expected ID of the current DVB network

Cell ID: If non-zero, check if this T2 system has the expected geographic cell within the
DVB-T2 network
CRC32: Set the expected 32-bit error detection code computed from the entire L1-pre
signaling
Modulation parameter checks: DVB-T2 L1 PLP
Type: Set the expected type of Tx input stream carried within the T2 super-frame
Group ID: Set the expected PLP group ID value for this PLP
Constellation: Set the expected Constellation value used by this PLP
Rotated: Set to true if constellation rotation is in use
Code rate: Set the expected Code Rate associated with this PLP
FEC: Set the expected FEC type used by this PLP

Time int. length:

Set the expected Time Interleaving Length (the number of T2-frames to
which each Interleaving Frame is mapped)

Time int. type:

Set the expected type of time-interleaving

Frame interval:

Set the expected T2-frame interval within the super-frame associated with
this PLP

Num blocks:

Set the expected maximum number of blocks for this PLP

Modulation parameter checks: DVB-T2 LI Post

Frequency: Set the expected frequency to be signaled in L1 post

Modulation parameter checks: DVB-T L1

Constellation: Set the expected Constellation value (modulation scheme) associated with the

DVB-T system
Mode: Set the nominal FFT size for a particular mode
GI: Set the expected Guard Interval value
Hierarchy: Set the expected alpha value associated with a hierarchical transmission

HP code rate: If hierarchy information is present, set the expected code rate that will be used
at the beginning of the transmission (HP)

LP code rate: If hierarchy information is present, set the expected code rate that will be used
at the end of the transmission (LP)

Cell ID: If non-zero, check if this T2 system has the expected geographic cell within the

DVB-T network
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7.12.4 COFDM/QAM — Impulse response

Status H Tuning setup H RF threshold || Impulse response | RF overview
 Impulse response
Relative power (dB) RIKSTV-MUX2-CHS8 (77000 MHz, DVBE-T)
o Impulscs
-5 Time Fower
-0 (.58 ps 0dE
5 1342 ps -359dB
. 2392 ps -44.3 dB
-20 81.08 ps -129dB
25
=30
35
-40
-45
=50 L 'Ill' Time (ps)
-29.75 (.58 2975 G008 89.25 119.58 14992 179.08 942 23858 26775

Impulse response measurements are not relevant for DVB-C signals.

The impulse response graph displays impulses as a function of time and power with reference to
the main impulse. If impulse threshold values have been assigned to DVB-T/T2 stream (frequency)
these will become visible in the graph as highlighted boxes defining minimum and maximum values
for impulse time and power for each enabled impulse. Threshold templates are defined in the
COFDM/QAM — RF threshold view. A RF threshold template is assigned to a DVB-T/T2/C
stream in the COFDM/QAM — Tuning setup view.

Impulse time and power are listed at the right hand side of the impulse response graph. Power peaks
that are lower than the impulse detection limit are not listed. The impulse detection limit is displayed
in the graph as a bold light grey grid line.

If an impulse peak does not fall within its threshold limit box, the box color will change to red
and an alarm is raised. Note that ‘SFN measurements’ must be enabled in the ETR thresholds
template associated with a DVB-T/T?2 stream for impulse check alarming to be active. ETR threshold
templates are defined in the ETR 290 — ETR thr. view. An ETR threshold template is assigned to
a DVB-T/T2/C stream in the COFDM/QAM — Tuning setup view.

7.12.5 COFDM/QAM — RF overview

Status | | Tuning setup | ‘ RF threshold | | Impulse response | RF overview
List of RF parameters and measurements
COFDM/QAM
Freguency Trns oyien Cramelapacng. TS ome lin vl MalevlMn SV Min UER_ Manpre B Maxpost 5 lmegost B 1 S ook Max P G MesLove

RIKSTV-MUX1-CH32 DVB-T -45.6dBm | -45.6dBm | 250dB | 241dB | 544 10-3 2.66 10-5 Locked 28.300 us
RIKSTV-MUX4-CH30 545000000 DVE-T BOOOOOO yes -40.6dBm | -40.6dBm | 256dB | 254dB | 2.08 10-3 3.00 10-7 NA Locked 24,200 us NA
RIKSTV-MUX5-CH40 | 626000000 | DVB-T 8000000 yes -436dBm | -43.6dBm | 249dB | 244dB | 3.38 10-3 9.80 10-6 NA Locked 24.500 us NA
RIKSTW-MUX3-CH46 | 674000000 | DVB-T 8000000 YES -436dBm | -436dBm | 256dB | 246dB | 28110-3 2.0110-5 NA Locked 27 400 us NA
RIKSTV-MUX2-CH58 | 770000000 | DVB-T 8000000 yes -59.6dBm | -59.6dBm | 23.1dB | 223dB | 149102 8.2410-4 NA Locked 28.900 us NA
RIKSTV-LOCAL-CHS7 | 762000000 | DVB-T 8000000 yes -53.6dBm | -53.6dBm | 251dB | 246dB | 274103 223105 NA Locked 24.100us NA
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The RF parameters and measurements list gives a status overview of all monitored DVB-T/T2/C
frequencies from the selected RF input. The parameters and measurements in this list refer to the last
completed monitoring period or, for a stream currently monitored, the current monitoring period.

List of RF parameters and measurements:

Name:

The name assigned to the stream

Frequency:

The stream frequency that the associated parameters apply to

Trans. System:

The transmission system: DVB-T or DVB-T2

Channel spacing: The channel bandwidth
TS sync: Transport stream sync: yes or no
Last level: The last RF signal level
Min level: The minimum RF signal level
Max level: The maximum RF signal level
Last SNR: The last signal to noise ratio
Min SNR: The minimum signal to noise ratio
Last MER: The last calculated modulation error ratio
Min MER: The minimum calculated modulation error ratio
Last pre FB: The last bit error rate before Viterbi or LDPC error correction
Max pre FB: The maximum bit error rate before Viterbi or LDPC error correction
Last post FB: The last bit error rate before BCH error correction
Max post FB: The maximum bit error rate before BCH error correction
Last post BF: The last bit error rate after BCH error correction
Max post BF: The maximum bit error rate after BCH error correction
1 PPS lock: An indication of reference signal lock. The value may be ‘Locked’ or ‘No
lock’.
Last SFN drift: The last SFN drift (in ps) detected during the monitoring period
Max SFN drift: The maximum SFN drift (in ps) detected during the monitoring period
Last LDPC: The last Low-density parity-check (LDPC) iteration counter value (only for
DVB-T2)
Max LDPC: The maximum Low-density parity-check (LDPC) iteration counter value

(only for DVB-T2)

7.13 QAM/VSB/RF (applies only to the NOMAD US version)

The QAM tab will show the status for the RF-B input on the NOMAD US. The input can receive
cable signals according to QAM ITU.T J.83 Annex A, B and C and 8VSB for ATSC terrestrial
applications as found in United States. The NOMAD model supports DVB-T/T2/C, please refer to
the section COFDM/QAM for the NOMAD.
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Thumbnails of QAM services are accessed from the ETR 290 — Services and Content — Thumb-
nails views. To get thumbnails, make sure that the Extract thumbnails check box is enabled when
defining the tuning frequency, and also that the global thumbnail extraction setting is enabled in
Setup — Params.

7.13.1 QAM — Status
[ wain |[ Atarms || 07T | [ Mutticasts | [ Mw || RoP || Traffic || Ethernet || ETR 200 |[asi || @aM1 || aamz || cama || aama || content || setup || Data |[ About |

Status |Tuning setup || RF threshold H Spectrum || RF overview |
. Automania_XML S rc
Status: 826.00 MHz, 256 QAM OUJ- D3 -
Fade samples: [_|
r Stream info: r Demod info:
Packet length: 204 bytes Last Min Max » TR TR R R T T
Original network |D: 1 Pre FEC it error rate: 0.00 0.00 0.00 I RN
Network ID: 1 Post FEC bit error rate: 0.0 0.00 0.00 Tl el=m a1
Uy TUSET (I ¥ Modulaion error ratio: ~ 41.3dB 41208 415d8 i P P PV DY P o e W e T P e o o
Total bitrate: 50.670 Mbps ol Signal to noise ratio: 424dB  419dB  427d8 4
Min total bitrate: 50.870 Mbps Front end lock: B LRSI AL AR AR RRENE) LR
Max total bitrate: 50.870 Mbps AGC lock: & PR R R LY » LY
Effective bitrate: 25.568 kbps « Eanics ek ™ I O . v
mln eﬁedn‘.'e bl?late.. 21.048 kbps DVE made lock: ] T 1111~ Telol=lal~ =12
ax effective bitrate: 28.576 kbps Level: -412dBm -413dBm 41.2dBm g o3 0 I e e e B B e e e
Freq offset: 14.762 kHz 14.745 kHz 14.863 kHz g} ==~ NERRNnn T
Symbol rate offset: -96sym/s SBsym/s -96sym's i
L I R T I R R T T Y
 Tuning info: L R R P ]
Name: Automania_XML  ETR thresholds: Default bl Kl B N Il L Bl D Bl o I Bl il I Bl
Frequency: 826.000 MHz PID thresholds: Default - - LARAR AN LEN rlriv|e
Symbol rate: 6.900000 Msym/s Service thresholds: Default LR LR N I A A 4
Made: DVB-C RF thresholds: Default LR R A R R R R T
Maodulation: 256 Spectrum inversion: MNormal

The QAM — Status view gives an overview of the key input interface parameters.

Click the graph button to display a detailed graph for the specified parameter. For probes licensed
with FLASH32-OPT, the graph can contain up to 7 days of measurements. On probes without this
license, the graph will contain data for the previous and the current day. Please refer to Setup —
Meas. log to configure the logging.

The QAM status view displays the following information:

QAM status - Stream info:
Packet length: Indicates if the transport stream packets are 188 or 204 bytes

Original network ID: The original network ID as specified in the NIT table
Network ID: The network ID as specified in the NIT table
Transport stream ID: The transport stream ID as specified in the PAT table

Total bitrate: Current total transport stream bitrate (including null packets — (PID
8191))

Min total bitrate: Minimum total transport stream bitrate (including null packets)

Max total bitrate: Maximum total transport stream bitrate (including null packets)

Effective bitrate: Current transport stream bitrate (excluding null packets)
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Min effective bitrate:

Minimum transport stream bitrate (excluding null packets)

Max effective bitrate:

Maximum transport stream bitrate (excluding null packets)

QAM status - QAM demod info:

Pre FEC bit error rate:

The bit error rate before forward error correction. The last mea-
surement, as well as the minimum and maximum measurements are
displayed.

Post FEC bit error rate:

The bit error rate after forward error correction. The last measure-
ment, as well as the minimum and maximum measurements are
displayed.

Modulation error ratio:

The modulation error ratio (MER). The last measurement, as well as
the minimum and maximum measurements are displayed.

Signal to noise ratio:

Signal to noise ratio (SNR) in dB. The last measurement, as well as
the minimum and maximum measurements are displayed.

Front end lock:

A “bulb” indicating front end lock when green, red indicates no lock

AGClock: A “bulb” indicating AGC lock when green, red indicates no lock
Carrier lock: A “bulb” indicating carrier lock when green, red indicates no lock
DVB mode lock: A “bulb” indicating DVB mode lock when green, red indicates no
lock
Level: This is a measure of the channel power into the channel bandwidth

configured. The last measurement, as well as the minimum and
maximum measurements are displayed. It is expressed according to
the level mode selection made in the Setup — ETR view:

dBm: in decibels relative to a reference value of 1 mW

dB uV: in decibels relative to a reference value of 1 uV

dBmV: in decibels relative to a reference value of 1 mV

Frequency offset:

The measured QAM center frequency offset. The last measurement,
as well as the minimum and maximum measurements are dis played.

Symbol rate offset:

The measured QAM symbol rate offset. The last measurement, as
well as the minimum and maximum measurements are dis played.

QAM status - QAM tuning info:

Name: A name should be assigned to each frequency channel

Frequency: The QAM tuning frequency in MHz

Symbol rate: The QAM symbol rate in Msym/s

Modulation: The QAM modulation scheme - may be 16, 32, 64, 128 or 256
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Mode: The modulation mode: DVB-C (Annex A) or QAM-B (Annex B)
ETR thresholds: The name of the ETR threshold template assigned to the current frequency

PID thresholds: The name of the PID threshold template assigned to the current frequency

Service thresholds: The name of the Service threshold template assigned to the current fre-
quency

VBC thresholds: The name of the VBC threshold template assigned to the current fre-
quency

Spectrum inversion: Indicates whether the spectrum is inverted or not

The constellation diagram displays the received symbols with respect to phase and amplitude. When
Fade samples is checked the samples in the constellation diagram will fade out after a period of
time so that the diagram only shows recent samples. The constellation diagram can be zoomed in by
clicking the interesting part of the constellation diagram. Another click zooms out again.

Main | | Alarms | [ OTT | [ Multicasts | [ mw | [ ROP || Traffic | | Ethemet || ETR 280 | [ Asi || QAM1 |[[0amz | [ am3 | [ Am4 || Setup | [ Data || About |
Status ‘ Tuning setup || RF threshold H Spectrum || RF overview |
~C llation di
. TS 107 fal
Status: 322 MHz, 256 QAM O %4 [BYE]
~ Stream info: Demod info:
Packet length: 204 bytes Pre FEC bit error rate: 142 10-6
Original network ID: 42499 Post FEC bit error rate:  0.00
Network ID: 42499 Modulation error ratio: 39.3 dB
Transport stream 1D: 07 Signal to noise ratio; 40.4 dB
Total bitrate: 50.86 Mbps Front end lock: ]
Min total bitrate: 50.86 Mbps AGC lock: B
Max total bitrate: 50.87 Mbps Carrier lock B
Effective bitrate 21.05 Mbps Level: 1.1 dBuV
Min effective bitrate: 18.61 Mbps Frequency offset; -286 kHz
Max effective bitrate: 25.58 Mhps Symbol rate offset: -134 symis
~ Tuning info:
Name: TS 107 ETR thresholds: OnlyPril
Freguency: 322.000 MHz PID thresholds: Default
Symbaol rate: 6.900000 Msym/s Service thresholds: Default
Mode: DWB-C RF thresholds: Defauit
Modulation: 256 Spectrum inversion Mormal
-
7.13.2 QAM — Tuning setup
Status | | Tuning setup || RF threshold || Spectrum | | RF overview |
Tuning list j’
m——m-m_z—z_:ﬁ-
TS 11 386.000M  DVE-C 6.900000 M TR 101 290 _PCR-OJ | Default Default [Nene] Default Edit
TS 1000 594 000M | DVB-C 54 6.900000 M TR 101 290 _PCR-0J | Default Default [None] Default Edit
TS 101 273.000M | DVBE-C 256 6.900001 M TR 101 290 _PCR-OJ | Default Default [Mone] Default Edit
TS 102 280.000M |DVBE-C 256 6.900000 M TR 101 290 _PCR-OJ | Default Default [None] Default Edit
TS 103 290.000M | DVE-C 256 6.900000 M Default-PCR. Unref_33 Default [Mone] Default Edit
TS 104 288.000M |DVBE-C 256 6.900000 M Default-PCR GOLD Unref_33 Drefault QAMZ, TS 105 Magna Edit
TS 109 306.000M  DVB-C 256 6.900000 M Default Unref_33 Default [Mone] Default v Edit
TS 106 314.000M | DVBE-C 256 6.900000 M Default Unref_33 Drefault [None] Default Edit
TS 107 319000 M | AMALOG | N/A MiA TR 101 290 _PCR-0J | N/A NiA [None] Default Edit
TS 108 345.000M | DVBE-C 256 6.900001 M QAM Seiiings Default Default [None] Default v Edit
TS 109 354000M  DVB-C 256 6.900002 M Default Default Default QAM1, TS 109 Default w Edit
TS 110 362.000M  DVBE-C 256 6.900002 M Default Default Default QAM1, TS 104 Default v Edit
TS 111 370000M  DVB-C 256 6.900003 M Default Default Default QAM1, TS 111 Default w Edit
TS 112 378.000M | DVB-C 256 6.900000 M TR 101 290 _PCR-0J | Default Default [Mone] Default Edit
TS 114 394.000M | DVBE-C 256 6.900000 M TR 101 290 _PCR-OJ | Default Default [Nene] Default Edit
TS 115 410.000M | DVB-C 256 6.900000 M TR 101 290 _PCR-0J | Default Default [Mone] Default Edit -
Tuning:35
Add new tuning | |Duplicaie selected| |Delete selected| |Import from NIT| |Auto threshold| |Edit selected
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In this view the operator can define frequencies that will be used by the QAM demodulator for
tuning. A name is associated with each frequency, and this name will be used by the probe when
referring to the stream. The frequencies and some associated key parameters are shown in the QAM
tuning list. Each entry in the list may be edited by clicking the Edit field.

To add a new frequency to the list, click the Add new tuning button. A pop-up window will appear

allowing the user to enter tuning parameters.

Edit Tuning

Edit

Name

TS5 103

Parameter
Frequency

Mode

Channel spacing
Symbol rate
Modulation

RF thresholds
ETR thresholds
PID thresholds
Service thresholds

Tuning

Hz
symis
Default e

Default e
Reference table set [None] w

Content thresholds Default
Content service thresholds | Default v

Content schedule

WBC thresholds Default v
Exfract thumbnails
Enable tuning

For QAM-B use symbol rates of 5.056941 Msym/s for QAME4, 5.360537 Msym/s for QAM256.
For 8-V3B use 10.76237 Msym/s.

Please refer to the QAM — RF Threshold section for a description of the Auto threshold function-
ality.

Clicking the Import from NIT button will open the NIT Import pop-up view.

NIT Import 4
Select NIT: MNIT Actual ¥
MNaming policy: Freguency v

Raname existing

[Close| [Import tunings|
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NIT Import

Select NIT: The ‘Select NIT” drop-down menu shows NIT tables available in the trans-
port stream currently being analyzed. Information in the selected NIT will
be used to generate a tuning list when the Import tunings button is clicked.

Naming policy: The probe will automatically name tunings according to the naming policy

selected by the user: ‘Frequency’, ‘TS ID’ or ‘TS ID and frequency’.

Rename existing:

If the ‘Rename existing’ checkbox is marked, imported tunings that are

already present in the tuning list will be renamed in accordance with the
naming policy selected by the user.

Note that all tunings will automatically be ETR 290 analyzed, and hence be part of the round-robin
loop unless the ‘Enable tuning’ box is unchecked.

The following parameters are defined for each QAM frequency:

QAM - Tuning setup:

Name: A name should be assigned to each frequency channel
Frequency: The QAM tuning frequency in MHz
Mode: The QAM modulation mode. Selectable modulation modes are

DVB-C, QAM-B, 8VSB, 16VSB and ANALOG.

Channel spacing:

The QAM channel spacing. Selectable spacing values are 6MHz,
7MHz and 8MHz.

Symbol rate:

The QAM symbol rate in Msym/s

Modulation: The QAM modulation scheme - may be 16, 32, 64, 128 or 256
RF thresholds: Selection of the RF threshold template that should be assigned to
the current frequency
ETR thresholds: Selection of the ETR threshold template that should be assigned
to the current frequency
PID thresholds: Selection of the PID threshold template that should be assigned

to the current frequency

Service thresholds:

Selection of the Service threshold template that should be as-
signed to the current frequency

Reference table set:

The Reference table set selection is used to compare the tables in
the transport stream with a set of stored tables. These tables are
defined in the ETR 290 — Gold TS thresholds view.

Content thresholds:

The Content thresholds specify content alarming options. Se-
lectable Content thresholds templates are defined in the Content

— Content thresh. view.
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Content service thresholds: The Content service threshold group that should be assigned to
the current frequency. Content service threshold groups that have
been defined in the Content — Service thresh. view are available
for selection from the drop-down menu.

Content schedule: The scheduling scheme that should be assigned to the content
monitoring for the current frequency. Scheduling schemes that
have been defined in the Setup — Scheduling view are avail-
able for selection from the drop-down menu. Scheduling allows
masking content alarms at predefined time periods. The sched-
ules can be overridden for specific services using Content service
thresholds.

VBC thresholds: Selection of the VBC threshold template that should be assigned
to the current frequency

Extract thumbnails: When enabled, the probe will generate thumbnails for this tuning
whenever tuned to it. If not, they can be generated manually by
opening the thumbnail pop-up from the Content — Thumbnails
and ETR 290 — Services views.

Enable tuning: If this box is checked the transport stream associated with the
current frequency will be monitored.

7.13.3 QAM — RF Threshold

RF threshold list o
Name ——""TRefs |Prc FECBER |Post FECBERIMER _—[SNR_[lin Level IMaxLovel [laxCFO_|CFOa0)  [ax 5RO |SROad] |
Default 3 5.00 10-5 0.00 28.0 30.0 -50.0 -10.0 100000 0 1000 0 Edit -
Analog Carrier 1 1.00 0.00 0.00 0.00 -2.00 0.00 0 0 0 0 Edit
GET 0 5.00 10-5 0.00 28.0 30.0 -40.0 -10.0 1000 0 1000 0 Edit
GET (1) 0 5.00 10-5 0.00 28.0 30.0 -55.0 -10.0 1000 0 1000 0 Edit
SigStrength 0 5.00 10-5 0.00 28.0 30.0 -55.0 -10.0 1000 0 1000 0 Edit
Auto QAM1: MPTS 115 1 1.00 10-5 0.00 278 32.0 -57.0 -48.0 0 0 0 0 Edit
Auto QAM1: MPTS 116 1 1.00 10-5 0.00 26.2 32.0 -51.0 -51.0 0 0 0 0 Edit
Auto QAN1: MPTS 101 1 1.00 10-5 0.00 273 32.0 -52.0 -54.0 0 0 0 0 Edit
Auto QAM1: MPTS 102 1 1.00 10-5 0.00 275 32.0 -51.0 -53.0 0 0 0 0 Edit
Auto QAM1: MPTS 104 1 1.00 10-5 0.00 274 32.0 -50.0 -52.0 0 0 0 0 Edit
Auto QAM1: Analog NEK1 1 1.00 10-5 0.00 -4.00 18.0 -63.0 -55.0 0 0 0 0 Edit
Auto QANM1: Analog SVTZ 0 1.00 10-5 0.00 -4.00 21.0 -52.0 -54.0 0 0 0 0 Edit
Auto QAM1: 140.00 M 0 1.00 10-5 0.00 241 25.0 -52.0 -54.0 0 0 0 0 Edit
Auto QAN1: 453.00 M 1 1.00 10-5 0.00 27.0 32.0 -43.0 -35.0 0 0 0 0 Edit
Auto QAM1: 314.00 M 1 1.00 10-5 0.00 274 32.0 -51.0 -53.0 0 0 0 0 Edit
Auto QANM1: 322.00 M 1 1.00 10-5 0.00 271 32.0 -51.0 -53.0 0 0 0 0 Edit
Auto QAN1: 346.00 M 1 1.00 10-5 0.00 27.3 32.0 -52.0 -54.0 0 0 0 0 Edit b
RF threshold:57

|Add new threshold | | Duplicate selected | | Delete selected | | Edit zelected |

If a probe measurement is not in accordance with predefined threshold values, an alarm will be
raised. Note that this alarm may be disabled in the ETR 290 — ETR thr. — Edit view (Input
interface checks).

In the RF threshold list the ‘Refs’ column shows how many streams are associated with each RF
threshold template.
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To add a new threshold template to the list, click the Add new threshold button. A pop-up window
will appear allowing the user to enter parameters.

The predefined threshold templates ‘Default’ and ‘Analog carrier’ cannot be edited or deleted.

Edit RF threshold

Edit
Name

Auto QAM1: 330_inp1

The RF threshold parameters are:

®
Parameter RF thresholds
Maximum pre FEC BER
Maximum post FEC BER
Minimum MER B0 a8
Minimum signal to noise ratic 39.0 dB
MER/SNR adijust 0.00 dB
Minimum signal strength -46.9 dBm
Maximum signal strength -38.8 dBm
Signal strength offset 0.00 dB
Maximum frequency offset 100000 Hz
Frequency offset zero adjust [16599  |Hz
Maximum symbeol rate offset 10000 sym's
Symbol rate zero adjust -122 sym's
Minimum PAL carrier level o0 ]dBm
Maximum PAL carier level o0 ]dBm

RF threshold - Edit:

Name: A text field describing the threshold template
Maximum pre FEC BER: Threshold level for bit error ratio before forward error correc-
tion
Maximum post FEC BER: Threshold level for bit error ratio after forward error correction
Minimum MER: Threshold level for modulation error ratio (dB)

Minimum signal to noise ratio:

Threshold level for signal to noise ratio (dB)

Minimum signal strength:

Minimum threshold level for signal strength.

This is a measure of the stream signal power. It is expressed
according to the level mode selection made in the Setup —
ETR view:

dBm: in decibels relative to a reference value of 1 mW

dB uV: in decibels relative to a reference value of 1 uVv
dBmV: in decibels relative to a reference value of 1 mV
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Maximum signal strength:

Maximum threshold level for signal strength.

This is a measure of the stream signal power. It is expressed
according to the level mode selection made in the Setup —
ETR view:

dBm: in decibels relative to a reference value of 1 mW

dB uV: in decibels relative to a reference value of 1 uV
dBmV: in decibels relative to a reference value of 1 mV

Signal strength offset:

It is possible to use the signal strength offset adjustment to
calibrate the QAM demodulator. This is achieved by tuning
to a QAM signal of known level and setting this adjustment
accordingly.

Maximum frequency offset:

Maximum QAM center frequency offset.

Frequency offset zero adjust:

It is possible to use the frequency offset zero adjustment to
calibrate the measurement. This is achieved by compensating
for the frequency offset measurement done at the time of
calibration in order to get a measurement close to zero. The
auto threshold functionality does this automatically.

Maximum symbol rate offset:

Maximum QAM symbol rate offset.

Maximum symbol zero adjust:

It is possible to use the symbol rate offset zero adjustment to
calibrate the measurement. This is achieved by compensating
for the symbol rate offset measurement done at the time of
calibration in order to get a measurement close to zero. The
auto threshold functionality does this automatically.

Minimum PAL carrier level:

The minimum limit for PAL carrier level when monitoring
analog signals.

Maximum PAL carrier level:

The maximum limit for PAL carrier level when monitoring
analog signals.

The QAM auto threshold functionality enables automatic generation of QAM thresholds based on
current measurements. The user specifies how large deviations from current measurements should
be tolerated before an alarm is raised. The worst measurements from the previous measurement
period are used as the references. To have one or more RF threshold templates being generated
automatically, highlight one or more streams in the QAM tuning list and click the Auto threshold
button. This will open the Auto threshold pop-up view.
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Auto Threshold x®

RF:
Create RF threshold: ‘fes, create one shared threshold v
Threshold policy: Custom (Expert) v

Threshold for Pre FEC BER: 5.0000 10-4

Threshold for Post FEC BER: 0.0000

Thresheld adjustment for MER (dE): 2

Threshold adjustment for SHR (dB): 2

Threshold adjustment for Signal Level (dB): 2

Threshold adjustment for Centre Frequency Offset (Hz): 400
Threshold adjustment for Symbol Rate Offset (sym/sec): 400

Generate thresholds

Using the ‘Create RF threshold’ drop-down menu select whether one common threshold template
should be used for all streams, or if individual threshold templates should be created. Using the
“Threshold policy’ drop-down menu select the acceptable deviation from reference measurements.
When ‘Custom’ is selected the user specifies acceptable deviations for all parameters that constitute
the RF threshold template, except Pre and Post FEC BER, for which the thresholds are fixed values
not related to measurements.

7.13.4 QAM — RF overview

Status || Tuning setup || RF threshold || Spectrum || RF overview |

List of RF par and

QAM1

Name ______ Frequency _ Symbolrate  Modulation Mode | TS sync. Minlevel _ Maxevel  Last SNR Min SNR | LastMER MinMER | Lastpre FB | Maxpre FB_ LastpostFB | MaxpostFB LastCFO  MaxCFO | LasiSRO __ MaxSRO |
306 Mz 306000000 Haz | 6900000 symis | 256 DVBC |yes | -226dBm |22.7dBm | -225Bm | 33908 | 36808 |3B.0dB |36.9dB | Q.00 0.00 0.00 0.0 14380 Fiz | 14840 Fiz | 840 symisec | -B5.0 symisec
346 Mriz 346000000 Hz | 6900000 symis | 256 DVBC [yes | -226d8m |227dBm -22508m 3508 | 35708 | 36405 %268 | 000 0.00 0.00 0.00 16630 Hz | -1681.0 Hz | -840 symisec | -85.0 symisec
354 Mz 354000000 Hz | 6900000 symis | 256 DVBC [yes | 223dBm |224dBm | -223dBm 33668 | 3658 |376d5 | %948 | 000 0.00 0.00 0.00 16920 Hz | 17080 Hz | -840 symisec | -85.0 symisec
362 Mz 362000000 Hz | 6900000 symis | 256 DVBC yes | 212d8m |213dBm -21.1dBm 33208 | 37208 |378d5 37448 000 0.00 0.00 0.00 17230 Kz | 17470 Hz | 4.0 symisec | -85.0 symisec
370 MHz 370000000 Hz | 6900000 symis | 256 DVBC [yes | -21.2dBm |21.2dBm | 210d8m 33208 | 37248 |373d8 | 37.3dB | Q.00 0.00 0.00 0.0 7220 Fiz | 17820 Hz | 850 symisec | 85.0 symisec
378 Mz 375000000 Hz | 6900000 symis | 258 DVBC [yes | -21.5d8m |21.6d8m | 214dBm 37608 | 37508 |37608 | 37648 | Q.00 0.0 0.00 0.0 7780 Fiz | 18120 Hiz | 840 symisec | 85.0 symisec
386 Mz 386000000 Hz | 5900000 symis | 256 DVBC [yes | -217dBm |218dBm | -217d8m 33908 |372d8 |380d5 | 37648 | 000 0.00 0.00 0.00 18100 Hz | 18580 Hz | 850 symisec | -85.0 symisec
410 MiHz 410000000 Hz | 5900000 syms | 256 DVBC [yes | -216d8m |217d8m -21508m 38668 | 3728 |378d5 37368 000 0.00 0.00 0.00 19100 Hz | -1967.0 Hz | -850 symisec | -85.0 symisec
330 Mz 330000000 Hz | 6900000 symis | 256 DVBC [yes | -229d8m |230dBm | -229dBm 37568 | 3508 |379d5 | 3718|000 0.00 0.00 0.00 15560 Hz | 15820 Hz | -840 symisec | -85.0 symisec
338 Mz 338000000 Hz | 5900000 symis | 256 DVEC yes | -225d8m |225d8m | 224dBm 34208 | 33808 |36.1d5 34946 | 000 0.00 0.00 0.00 15940 Hz | -1608.0 Hz | 85.0 symisce | -85.0 symisec
264 Mz 264000000 Hz | 6300000 syms | 256 DVBC [yes | -21.7dBm |21.6dBm | 217dBm | 33608 | 37508 |374d8 | 374dB | Q.00 0.00 0.00 0.0 2110z | 12380 Hz | 840 symisec | B5.0 symisec
426 Mz 426000000 Hz | 6300000 sym's | 256 DVBC |yes | -226dBm |227dBm | -226Bm | 37508 | 36108 |37808 | 36748 | Q.00 0.00 0.00 0.0 20430 Kz | -2075.0 Hz | 840 symisec | -B5.0 symisec
a3 Mz 434000000 Hz | 6900000 syms | 256 DVBC [yes | -225d8m |226dBm | -225d8m 37568 | 36108 |375d5 | %968 | 000 0.00 0.00 0.00 20650 Hz |-2119.0 Hz | 840 symisec | -85.0 symisec
482 MiHz 482000000 Hz | 6900000 syms | 255 DVEC [yes | -223d8m |223dBm 222d8m 38968 | 37508 |38208 37808 000 0.00 0.00 0.0 27730 Hz | -2842.0 He | 327670 symises | 32767.0 symisec
434 MHz (Gup 434000000 Hz | 6900000 syms | 256 DVBC [yes | 226d8m |227d8m | 226d8m 36108 | 36108 |37.1d5 | 3948 | 000 0.00 0.00 0.0 -2079.0 Hz | -2118.0 He | 840 symisec | -85.0 symisec
434 Mriz (dup (2) | 434000000 Hz | 6800000 sym’s | 236 DVBC [yes | -226d8m |227dBm | 225dBm | 37208 | 35708 |37.1dB | 36648 | 400 0.00 0.00 0.0 20760 Fiz | -2108.0 Fiz | 850 symisec | -65.0 symisec >

The RF parameters and measurements list gives a status overview of all monitored QAM frequencies
from the selected RF input. The parameters and measurements in this list refer to the last completed
monitoring period or, for a stream currently monitored, the current monitoring period.

List of RF parameters and measurements:

Frequency: The stream frequency that the associated parameters apply to
Symbol rate: The detected QAM symbol rate
Modulation: The QAM modulation mode: 16, 32, 64, 128 or 256 QAM.
Mode: The QAM transmission mode: DVB-C (Annex A), QAM-B (Annex B) or 8VSB

TS sync: Transport stream sync: yes or no
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Last level:

The last measured RF signal level

Min level: The minimum RF signal level
Max level: The maximum RF signal level
Last SNR: The last measured signal to noise ratio
Min SNR: The minimum signal to noise ratio
Last MER: The last measured modulation error ratio
Min MER: The minimum modulation error ratio
Last pre FB: The last measured bit error rate before forward error correction
Max pre FB: The maximum bit error rate before forward error correction
Last post FB: The last measured bit error rate after forward error correction
Max post FB: The maximum bit error rate after forward error correction
Last CFO: The last measured center frequency offset
Max CFO: The maximum center frequency offset
Last SRO: The last measured symbol rate offset)
Max SRO: The maximum symbol rate offset)

7.14 SAT

The SAT tab will show the status for the RF-A input on the NOMAD. This input can receive signals

in DVB-S and DVB-S2 format.

Thumbnails of SAT services are accessed from the ETR 290 — Services and Content — Thumb-
nails views. To get thumbnails for SAT, make sure that the Extract thumbnails check box is
enabled when defining the tuning frequency, and also that the global thumbnail extraction setting is

enabled in Setup — Params.

264

NOMAD Portable Probe User’s Manual version 7.0



7.14.1 SAT — Status
[ Main | [ Alarms | [ 07T |[ Muttcasts | [Mw || RoP | Trafic || Ethemet || E7r 290 | [ ast || AT |[saTz |[sara | [saT4 || Content || Setup || Data || About|

Status | Tuning setup || RF threshold || RF overview |
: Thor VL TP3A A
Satus: o @ gt D3
r~ Stream info: r Tuner and demod info: rC
Stream type: DVB-52 Last Min Max .
Packet length- 188 bytes Front-end lock: | | T ()
Original network [D: T0 Level: -34.0 dBm -34.2dBm -33.9 dBm «
Network ID: 70 BER (pre Viterbi): MNIA
Transport stream |D: 70 BER (post \iterbi): NA
Total bitrate: 55.703 Mbps a BER (post LDPC-BCH). 1.90e-06
Min total bitrate: 55.703 Mbps Packet ermor count: 0
Max total bitrate: 55.703 Mbps Signal to Noise Rafio: 18.1dB 17.9d8 18.2dB «
Effective bitrate: 54.525 Mbps o Meodulation Error Rate: 17.9dB 17.7 dB 18.0dB ol
Min effective bitrate: 52.361 Mbps Error Vector Magnitude: 12.64% @
Max effective bitrate: 54.628 Mbps Error Veector Magnitude: -17.9dB -18.0dB -17.7 dB o e
Eb/NO: 14.2dB 14.0dB 14.3dB -
- Tuning info: i R
Hnine Ebin/NO: 146 dB ’ *
Setup name: Thor VL TP3A Es/NO: 17.8dB bk
Link 99dB 87dB 10.3dB =
Transponder: 10.747 GHz i margin ol ﬁ
LAl . EIETIERR Transmission system: DVB-52 o .
e 13w Modulation: 8PSK
22 iz tone: off Tuner bandwidth: 43.750 MHz
DiSEqC X or Tuner frequency: 996.320 MHz
Selected symbol rate: 23.00000 Msymis Center frequency offset -1B0.000 kHz -B3.000 kHz -17T.000 kHz g
Selected input stream ID: Mo filter Roll-off factor: 0.25 “
PL scrambl mom?: None Actual symbol rate: 25.000 Msym/s
PL scrambl. code: 0 Symbol rate offset: 283 sym's 236 symi's 301 sym/s -
. ETSI TR 101 290- FEC rate: 314
ETR thresholds: PCR Spectrum inversion: Mormal
PID thresholds: SAT Thor VL TR3A. Num input streams: Single input stream
Service thresholds: Default Coding and modulation: (
RF thresholds: Thor IS5I: Disabled
VBC thresholds: Default Null-packet deletion: Disabled
Pilot detecti OFF
Frame length: NORMAL - 64800 bits

The SAT — Status view gives an overview of the key input interface parameters.

Click the graph button to display a detailed graph for the specified parameter. For probes licensed
with FLASH32-OPT, the graph can contain up to 7 days of measurements. On probes without this
license, the graph will contain data for the previous and the current day. Please refer to Setup —
Meas. log to configure the logging.

The SAT status view displays the following information:

SAT status — Stream info:
Stream type: Indicates transmission system: DVB-S or DVB-S2

Packet length: Indicates if the transport stream packets are 188 or 204 bytes

Original network ID: The original network ID as specified in the NIT table
Network ID: The network ID as specified in the NIT table
Transport stream ID: The transport stream ID as specified in the PAT table

Total bitrate: Current total transport stream bitrate (including null packets — (PID
8191))

Min total bitrate: Minimum total transport stream bitrate (including null packets)

Max total bitrate: Maximum total transport stream bitrate (including null packets)

Effective bitrate: Current transport stream bitrate (excluding null packets)
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Min effective bitrate:

Minimum transport stream bitrate (excluding null packets)

Max effective bitrate:

Maximum transport stream bitrate (excluding null packets)

SAT status — Tuner and demod info:

Front-end lock:

A “bulb” indicating front end lock when green, red indicates no
lock

Level:

This is a measure of the channel power into the channel bandwidth
configured. The last measurement, as well as the minimum and
maximum measurements are displayed. It is expressed according to
the level mode selection made in the Setup — ETR view:

dBm: in decibels relative to a reference value of 1 mW

dB uV: in decibels relative to a reference value of 1 uV

dBmV: in decibels relative to a reference value of I mV

BER (pre Viterbi):

The bit error rate before forward error correction (Viterbi) applies
only to DVB-S

BER (post Viterbi):

The bit error rate after forward error correction (Viterbi) applies
only to DVB-S

BER (post LDPC-BCH):

The bit error rate after forward error correction (LDPC-BCH) ap-
plies only to DVB-S2

Packet error count:

The number of erroneous packets after FEC. Packet errors are due
to either packet loss or packet bit errors

Signal to noise ratio:

Signal to noise ratio in dB. The last measurement, as well as the
minimum and maximum measurements are displayed.

Modulation error rate:

Modulation error rate in dB. The last measurement, as well as the
minimum and maximum measurements are displayed.

Error Vector Magnitude:

Error Vector Magnitude in %

Error Vector Magnitude:

Error Vector Magnitude in dB. The last measurement, as well as the
minimum and maximum measurements are displayed.

E,/No: Energy per transmitted bit to noise power spectral density ratio in
dB. The last measurement, as well as the minimum and maximum
measurements are displayed.

Eping/No:  Energy per information bit to noise power spectral density ratio in
dB

Es/No: Energy per symbol to noise power spectral density ratio in dB

Link margin:

Link margin in dB

Transmission system:

The modulation standard — may be DVB-S, DVB-S2.

Modulation:

The SAT modulation scheme — may be QPSK, 8PSK, 16 APSK or
32APSK
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Tuner bandwidth:

The tuner bandwidth in MHz

Tuner frequency:

The RF tuner frequency in GHz

Center frequency offset:

The measured center frequency offset in kHz. The last measurement,
as well as the minimum and maximum measurements are displayed.

Roll-off factor:

The filter roll-off factor — one of the following: 0.2, 0.25, 0.35

Actual symbol rate:

The actual SAT symbol rate in Msym/s

Symbol rate offset:

The offset between defined and actual symbol rate in sym/s. The last
measurement, as well as the minimum and maximum measurements
are displayed.

FEC rate:

The forward error correction rate — may be 1/2, 2/3, 3/4, 4/5 (for
Turbocode only),5/6, 6/7 (for DSS only), 7/8 or 8/9 (for Turbocode
only)

Spectrum inversion:

Indicates whether the spectrum is inverted or normal

Num input streams:

Indicates whether the Single Input Stream (SIS) or Multiple Input
Stream (MIS) is used

Coding and modulation:

Indicates type of coding — one of the following: Constant Coding
and Modulation (CCM) or Adaptive Coding and Modulation (ACM)
— VCM is signaled as ACM.

ISSI: Shows if Input Stream Synchronization Indicator is Enabled or
Disabled
Null packet deletion: Indicates if Null packet deletion (NPD) is Enabled or Disabled

Pilot detection:

Indicates if pilot detection is Enabled or Disabled — applies only to
DVB-S2

Frame length:

Indicates frame length — one of the following: “NORMAL FRAME
— 64800 bits” or “SHORT FRAME - 16200 bits” — applies only to
DVB-S2

SAT status — Tuning info:

Setup name:

A name should be assigned to each frequency channel

Transponder frequency:

The transponder frequency in GHz

LNB LO: The LNB LO frequency in GHz
LNB voltage: The LNB voltage — may be 0V, 13V or 18V
22kHz tone: Enable or disable 22kHz tone
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DiSEqC:

The satellite front-end module supports DiSEqC 1.2 signaling. The
operator can enable a particular DiISEqC message to be transmitted
towards the antenna for each frequency defined in the tuning setup
typically used to control L-band switches. Specifically, the message
sent has the format ( 0xEO 0x10 0x38 N ), where N is a byte
configurable by the user to be between 0x00 and 0xOf. This is the
command 0x38 “Write to Port group 1 (Committed switches)”.

Selected symbol rate:

The selected SAT symbol rate in Msym/s

Selected input stream ID:

The selected input stream identifier in Multi input stream (MIS) or
“No filter” in Single input stream (SIS) — applies only to DVB-S2

PL scrambling mode:

The PL scrambling mode selected: None, Gold, Root — applies only
to DVB-S2

PL scrambling code:

The PL scrambling code: 0-262141 — applies only to DVB-S2

ETR thresholds:

Selection of the ETR threshold template that should be assigned to
the current frequency

PID thresholds:

Selection of the PID threshold template that should be assigned to
the current frequency

Service thresholds:

Selection of the Service threshold template that should be assigned
to the current frequency

RF thresholds:

Selection of the RF threshold template that should be assigned to
the current frequency

VBC thresholds:

The name of the VBC threshold template assigned to the current
frequency

The constellation diagram displays the received symbols with respect to phase and amplitude. When
Fade samples is checked the samples in the constellation diagram will fade out after a period of
time so that the diagram only shows recent samples. The constellation diagram can be zoomed in by
clicking the interesting part of the constellation diagram. Another click zooms out again.

Click the Clear min/max values button to clear the minimum and maximum values shown in this
page. This will also clear the minimum and maximum values shown in the ETR 290 — ETR
Details view for all the interface checks. The graphing is not affected.

7.14.2 SAT — Tuning setup

Tuning setup || RE threshold || RF overview

Tuning list

1.1G_inp2 11000G | 25.00000M 0.0000G 0

1.2G_inp2 1.2000G | 45.00000M 0.0000G 0 off
Thor TPAS 10.778G | 25.00000M 9.7500G 13 off
TPAG 10.778G | 25.00000M 9.7500G 18 off
TS-10.778 Ghz 10.778G | 25.00000M 9.7500G 13 off
TS 66- 10.778 Ghz 10.778G | 25.00000M 9.7500G 18 off
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In this view the operator can define frequencies that will be used by the SAT demodulator for tuning.
A name is associated with each frequency, and this name will be used by the probe when referring
to the stream. The frequencies and some associated key parameters are shown in the SAT tuning list.
Each entry in the list may be edited by clicking the Edit field.

To add a new frequency to the list click the Add new tuning button. A pop-up window will appear
allowing the user to enter tuning parameters.

Multi-edit functionality makes it possible to edit selected streams simultaneously. Highlight the
tuning list entries that should be edited and click the Edit selected button.

Edit Tuning

Edit

Name[1.1G_inp2

|Parameter

Transponder frequency

LME Local osc.
LNE voltage
22kHz tone

DiSEQC

Symbol rate

Input stream selection

PL scrambl. mode
PL scrambl. code
RF thresholds
ETR thresholds
PID thresholds
Service thresholds
Reference table set
Content thresholds
Content service
thresholds

Content schedule
VEC thresholds
Extract thumbnails
Enable tuning
T2MI extraction
T2MI data PID

Tuning

11000 G Hz

000006 [Hz

13V v
U
Off

I I

25.00000 M Symis
Auto
None v

ETR long-term w
Default
Default
Default
[ one] v
Default

jlllﬂ'l

Default v

Never w
Default v

sHII I
<

| Disabled v
096

i

When one tuning entry has been defined it is possible to click the button Import from NIT in order
to have the other frequencies automatically added to the list, as defined in the Network Information
Table analyzed by the probe. Default values will be assigned to parameters that are not a part of the

NIT.

Clicking the Import from NIT button will open the NIT Import pop-up view.
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NIT Import

Select NIT:
Maming policy:
Raname existing

MIT Actual ¥
Frequency v

[Close| [Import tunings|

NIT Import

Select NIT: The ‘Select NIT” drop-down menu shows NIT tables available in the trans-
port stream currently being analyzed. Information in the selected NIT will
be used to generate a tuning list when the Import tunings button is clicked.

Naming policy: The probe will automatically name tunings according to the naming policy
selected by the user: ‘Frequency’, ‘TS ID’ or ‘TS ID and frequency’.

Rename existing: If the ‘Rename existing’ checkbox is marked, imported tunings that are
already present in the tuning list will be renamed in accordance with the
naming policy selected by the user.

The following parameters are defined for each SAT frequency:

SAT — Tuning setup:

Name:

A name should be assigned to each frequency channel

Transponder frequency:

The transponder frequency in GHz

LNB Local osc.:

The LNB local oscillator frequency in GHz

LNB voltage:

The LNB voltage — may be 0V, 13V or 18V

22kHz tone:

Enable or disable 22kHz tone

DiSEqC:

The satellite front-end module supports DiSEqC 1.2 signaling.
The operator can enable a particular DiISEqC message to be trans-
mitted towards the antenna for each frequency defined in the
tuning setup typically used to control L-band switches. Specif-
ically, the message sent has the format ( OxEO 0x10 0x38 N ),
where N is a byte configurable by the user to be between 0x00
and OxOf. This is the command 0x38 “Write to Port group 1
(Committed switches)”.

Symbol rate:

The SAT symbol rate in Msym/s. If the symbol rate is set to 0, the
symbol rate of the signal will be detected automatically. However,
it is recommended to set the symbol rate as accurate as possible.
An accurately set symbol rate will improve the signal reception.
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Input stream selection:

Chooses the input stream identifier (ISI) for Multi input stream
(MIS), AUTO should be selected for Single input stream (SIS) —
applies only to DVB-S2

PL scrambling mode:

The PL scrambling mode selected: None, Gold, Root — applies
only to DVB-S2

PL scrambling code:

The PL scrambling code: 0-262141 — applies only to DVB-S2

RF thresholds: Selection of the RF threshold template that should be assigned to
the current frequency
ETR thresholds: Selection of the ETR threshold template that should be assigned
to the current frequency
PID thresholds: Selection of the PID threshold template that should be assigned

to the current frequency

Service thresholds:

Selection of the Service threshold template that should be as-
signed to the current frequency

Reference table set:

The Reference table set selection is used to compare the tables in
the transport stream with a set of stored tables. These tables are
defined in the ETR 290 — Gold TS thresholds view.

Content thresholds:

The Content thresholds specify content alarming options. Se-
lectable Content thresholds templates are defined in the Content
— Content thresh. view.

Content service thresholds:

The Content service threshold group that should be assigned to
the current frequency. Content service threshold groups that have
been defined in the Content — Service thresh. view are available
for selection from the drop-down menu.

Content schedule:

The scheduling scheme that should be assigned to the content
monitoring for the current frequency. Scheduling schemes that
have been defined in the Setup — Scheduling view are avail-
able for selection from the drop-down menu. Scheduling allows
masking content alarms at predefined time periods. The sched-
ules can be overridden for specific services using Content service
thresholds.

VBC thresholds:

Selection of the VBC threshold template that should be assigned
to the current frequency

Extract thumbnails:

When enabled, the probe will generate thumbnails for this tuning
whenever tuned to it. If not, they can be generated manually by
opening the thumbnail pop-up from the Content — Thumbnails
and ETR 290 — Services views.
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Enable tuning: Enable tuning for frequencies that should be monitored. If tuning
for a stream is enabled it will automatically be part of the round-
robin analysis loop.

T2MI extraction: Enables extraction of T2MI and specifies which PLP to extract.

T2MI data PID: PID of the container stream.

It is also possible to add new frequencies manually by copying existing tuning list entries using the
Duplicate highlighted button.

Recommended Symbol rate values

The following table gives the recommended Symbol rate setting, depending on actual symbol rate

of the input RF signal:
Actual Symbol rate Configured Symbol rate
1 MS/s 1-4 MS/s
6 MS/s 1-9 MS/s
22 MS/s 1-38 MS/s
35 MS/s 1-45 MS/s
45 MS/s 1-45 MS/s

7.14.3 SAT — Frequency scan

This feature is currently not supported in this release.

Status | [ Tuning setup | | Frequency scan || SAT threshald | | RF overview |

Scan status: In progress

Progress: 1.115 GHz
]
LNEB frequency  [0.0000 k Hz
Start frequency (10000 G Hz
Stop frequency  [1.2500 G Hz
Scan step 1.0000 M Hz
Min. Symbol Rate  |1.0000 h sym's
Max. transponders [20

LME voltage 1BV ¥

22kHz tone

DISEqC Committed 1 ¥

FL scrambl. mode | Mone ¥
PL scrambl. code |0

Frequency  fSymbolraie LNB_Locked Standard__FuncurcRate Moduaion plodcode Fiots  Framelengh __Foloii  Fowsr N |
996.260 MHz 25.000 Msymis True DVBE-52 213 BPSK BPSK 314 OFF MNORMAL - 64800 bits  0.25 -44 cdBm 166 dB
1028 GHz 24 500 Meymls True DVE-S Tig QPSK QPSK 35 OFF MNORMAL - 64800 bitz= | 0.35 -43 dBm 163 dB
1059 GHz 24 500 Msymis True DVE-S Tig QPSK QPSK 315 OFF MNORMAL - 64800 bits  0.35 -41 cdEm 162 dB
1090 GHz 25.000 Msymis True DVB-52 213 BPSK BPSK 314 OFF MNORMAL - 64800 bits | 0.25 -42 dBm 17 2dB

Start scanning| |Interrupt | | Add selected 1o tuning list
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As opposed to a satellite scan, which scans according to pre-set transponder values it’s purpose is
to find transponders on a particular satellite without any scanning rules. It “blindly” scans every
possible horizontal and vertical satellite frequency and symbol rate. It means that the tuner will do
an automatic scan of the incoming satellite signal in small steps for active symbol rates to determine
if there are any live transponder signals.

In order to start frequency scan fill in parameters and click Start scanning. It is important to note
that monitoring will be suspended for the given input during the scan process. So if you want to
interrupt the process click the Interrupt button. After the frequency scan is finished the input state
will be restored to the state prior to the scan automatically.

To add frequencies to the tuning list select one or more transponders found and click the Add

selected to tuning list.

Frequency scan parameters are:

SAT — Frequency scan:

LNB frequency:

The LNB local oscillator frequency in GHz

Start frequency:

The beginning of the range to scan in GHz

Stop frequency:

The end of the range to scan in GHz

Scan step:

Minimal step to scan the range in MHz

LNB voltage: The LNB voltage — may be 0V, 13V or 18V
22kHz tone: Enable or disable 22kHz tone
DIiSEqC: The satellite front-end module supports DiSEqC 1.0 signaling. The

operator can enable a particular DiISEqC message to be transmitted
towards the antenna for each frequency defined in the tuning setup
typically used to control L-band switches. Specifically, the message
sent has the format (OxEO 0x10 0x38 N), where N is a byte configurable
by the user to be between 0x00 and 0xO0f. This is the command 0x38
“Write to Port group 1 (Committed switches)”.

Min. Symbol rate:

The SAT symbol rate in Msym/s

PL scrambling mode:

The PL scrambling mode selected: None, Gold, Root — applies only to
DVB-S2

PL scrambling code:

The PL scrambling code: 0-262141 — applies only to DVB-S2

7.14.4 SAT — RF threshold

staws | Tuning sewp || RF threshold || RE overview |

RF threshold list

4
0 0.00 0.00

Test signals 2 0.00 0.00

b 0 0.00 1.00 10-5
5 0.00 1.0010-5

Rels _[Pre VLEER ____[Post VWLDPG-BCH —Min MER M SNR______IIn EBN0_____IMa SV IMinLevel ___lWax evel |V e ot ___[Maxsymb rte ot lin icmargn——
0.00 0.00 X X X -5.1 -50.0 -10.0 X

| —

)

5.00 5.00 5.00 5.00 100000 100000 2.00
0 0

8
BE!

50.0 5.00 5.00 -5.00 -65.0 -50.0 100000 100000 0.00
5.00 5.00 5.00 -5.00 -50.0 -10.0 250000 100000 0.00
15.0 15.0 15.0 -15.0 -65.0 -40.0 100000 100000 0.00

EE
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The probe will raise an alarm if one of the threshold settings associated with a SAT frequency is
violated. Note that this alarm may be disabled in the ETR 290 — ETR thr. — Edit view (Input

interface checks).

To add a new threshold template to the list click the Add new threshold button. A pop-up window
will appear allowing the user to enter parameters.

The predefined threshold templates Default and Analog carrier cannot be edited or deleted.

Edit RF threshold

Edit

Name

Parameter RF thresholds

[Default

Apply changes

The RF threshold parameters are:

| Pre Viterbi BER 0.00
Past Viterbi/LDPC-BCH 0.00
Minimum MER warning 0.00 dB
Minimum MER 5.00 dB
Minimum SNR 5.00 dB
Minimum Eb/NO 5.00 dB
Maximum EVM -5.00 dB
Minimum signal strength -50.0 dBm
Maximum signal strength -10.0 dBm
Maximum frequency offset 100000 Hz
Frequency offset zero adjust 0 Hz
Maximum symbol rate offset 100000 sym/s
Symbol rate zero adjust 0 sym/s
Minimum link margin 2.00 dB
Stop monitoring for signals worse than:
Minimum MER dB
Minimum Eb/NO dB

RF Threshold — Edit:

Name:

A text field describing the threshold template

Pre Viterbi BER:

Threshold level for bit error ratio before forward error correc-
tion (Viterbi) — only for DVB-S

Post Viterbi/LDPC-BCH:

Threshold level for bit error ratio after forward error correction

Minimum MER warning level:

Threshold level for raising a warning for modulation error
ratio

Minimum MER:

Threshold level for modulation error ration (dB)

Minimum SNR:

Threshold level for minimum signal to noise ratio (dB)

Minimum E}, /Ny:

Threshold level for energy per transmitted bit to noise power
spectral density ratio (dB)

Maximum EVM:

Threshold level for maximum error vector magnitude (dB)
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Minimum signal strength: Minimum threshold level for signal strength.
This is a measure of the stream signal power. It is expressed
according to the level mode selection made in the Setup —
ETR view:
dBm: in decibels relative to a reference value of 1 mW
dB uV: in decibels relative to a reference value of 1 uV
dBmV: in decibels relative to a reference value of 1 mV
Maximum signal strength: Maximum threshold level for signal strength.
This is a measure of the stream signal power. It is expressed
according to the level mode selection made in the Setup —
ETR view:
dBm: in decibels relative to a reference value of 1 mW
dB uV: in decibels relative to a reference value of 1 uV
dBmV: in decibels relative to a reference value of 1 mV
Maximum frequency offset: Threshold level for maximum frequency offset (Hz)

Frequency offset zero adjust: Allows to define calibration adjustment for frequency offset
(Hz)
Maximum symbol rate offset: Threshold level for maximum symbol rate offset (sym/s)

Symbol rate zero adjust: Allows to define calibration adjustment for symbol rate offset
(sym/s)

Minimum MER: If the MER is lower that the Stop monitoring for signals
worse than setting the probe will stop monitoring and treat it
as it has a TS sync error. This can avoid lots errors such as
CC errors for really bad signals.

Minimum Ej, /Ny: If the E}, /Ny is lower that the Stop monitoring for signals
worse than setting the probe will stop monitoring and treat it
as it has a TS sync error. This can avoid lots errors such as
CC errors for really bad signals.

7.14.5 SAT — RF overview

Status | Tuning setup | RF threshold |~ RF overview

List of RF parameters and measurements
SAT2

Trsp. Symiol =
W z mm FB FB FB

1.1G_inp2 | 1100000000 611dBm | 61.1dBm | -61.1dBm | 23.0dB | 23.00B | 22.7dB | 22.7dB | 20.80B | 20808 | 22.7 0B | 22.7 4B | 0.00 | 0.00 31000.0 Hz | 31000.0 Hz | 1439.0 5y ym/ec 14830 5, ym/ec 15308 | 15308
1.2G_inp2 | 1200000000 u 45moooc n m-r orr y 56.50BM | 56.5 0Bm | -56.4 dBm | 24.4 0B | 24208 | 24108 | 23908 | 20008 | 20.7 0B | 24108 | 23908 | 0.00 | 0.00 nm nm 68000.0 Hz | 68000.0 Hz | 2685.0 symisec | 2685.0 symisec | 17.308 | 17.1d8

The RF parameters and measurements list gives a status overview of all monitored SAT frequencies
from the selected RF input. The parameters and measurements in this list refer to the last completed
monitoring period or, for a stream currently monitored, the current monitoring period.
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7.15 Setup
7.15.1 Setup — Params

Main  Alarms  Multicasts WMWY RDP Trafic Ethernet ETR 290 Content  Setup Data  About

Params  Pages  Colors  Time  Fthemet  W0LANs  Login - ETR WECthresh.  Scheduling  Routing  Secority

~Various ~Hetwork settings SHMP
Probe name [¥our probe name here | Jain muticasts Community string
Organization [our company name here | Enaz:e EAMPPdgCWEWn Trap destination 1 [0.0.0.0

riakle W3 EUpRol
Probe contact |Y0ur cortact name here | kR Trap destination 2 |0.0.0.0
. Import source address |l o

Probe location |Rack D | Gap betwesn joing (milisscs) ICI Trap destination 3 ELD.EI.EI
Enable thumbnails Year intraptime [
Ciate format | 2015 Oct 05 091215 w | - Time synchronization

—Alarms Lze tfme server | NTP (Bthernet)
Freeze log wwhen full 0 TP time server [10.0.2053 |
Trest Ethernet events as alarms | Time zong | Eastern (EST/EDT) - US & Canada

Apply changes

The Setup — Params view is used to configure basic parameters for the NOMAD. This page is
displayed by default when accessing the web interface, until the configuration has been saved by
clicking the Apply changes button.

Various

Probe name: Each probe can be assigned a user-defined name. It is part of the probe’s
MIB. The name is shown in the Main — Summary view, which is the
probe default page, as well as in the browser’s title line.

The name is also used for identifying the system when activating the
license on-line, see E Appendix: On-line License Activation for more
details.

Organization: The name of the organization (usually the company name) that is running
the probe. This name is only used for identifying the system when
activating the license on-line.

Probe contact: The probe contact is part of the probe’s MIB, and this parameter is
relevant for SNMP use only. It is used to identify the contact person
responsible for this probe.

Probe location: The probe location is part of the probe’s MIB. It is used to identify the
physical location of the probe. The probe location is also shown in the
Main — Summary view and in the browser’s title line.
This name is also used for identifying the system when activating the
license on-line.
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Enable thumbnails: Enable or disable thumbnail generation globally. When enabled, thumb-
nails are only decoded automatically if the Extract thumbnails option
has been enabled in the associated tuning, OTT or multicast setup. If
freeze-frame or color-freeze alarming has been enabled in the Content
threshold template, the video frames are investigated regardless of this
setting.

For high bitrates (above 700 Mbit/sec) the probe may feel more respon-
sive if thumbnail picture generation is switched off. This does not affect
the accuracy of the measurements.

Date format: The date format used in the user interface can be changed here. Dates
exported through machine-readable interfaces are not affected by this
setting.

Alarms

Freeze log when full: When enabled the alarm list will freeze when full (an event
will show that it is full). When the list is full new alarms are
ignored until Clear alarms is pressed.

This can sometimes be useful if a unit is placed unattended.

Treat Ethernet events as alarms: When enabled each event is treated as an alarm that is active
for ten seconds. This may be useful when reporting to
external systems that do not support events but only active
or cleared alarms. This setting affects the local alarm list
and SNMP traps.

Network settings

Join multicasts: If switched off probe will not send IGMP messages which is
useful if connected to a trunk port and there is no need to join
multicasts.

Enable SAP discovery: When enabled, the NOMAD makes streams announced us-
ing the Session Announcement Protocol available through the
Multicasts — SAP view.

Enable IGMPv3 support: Required for probe to support the IGMP v3 protocol. Should
always be enabled in networks that support IGMP v3.

Import source address: When enabled, the detected source address is added to the
configuration when importing streams from Traffic — Detect
or Traffic — Multicast scan. This instructs the probe to
request the stream as a source specific multicast.
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Gap between joins (millisecs): When monitoring a lot of multicasts, sending join requests
for all of them at the same time may overload the network
infrastructure. This setting specifies the minimum time, in
milliseconds, between join requests.

Time synchronization

Use time server: Select between Off and NTP (Ethernet).
When NTP is selected the probe will synchronize with an upstream NTP
server as often as is needed to maintain accurate timekeeping on the probe.
If Off is selected, or NTP is selected and no NTP server is configured, the
probe will try to synchronize with the VBC server.

NTP time server: The IP address or host name of the time server.

Time zone: By setting the time zone the probe time can be offset from the reference NTP
time. Time zone definitions come from the IANA Time Zone Database.

SNMP
Community string: The probe SNMP community string can be changed.

Trap destination 1-3: SNMP traps will be sent to the specified destinations.
Set all three destinations to 0.0.0.0 to disable SNMP trap transmission.
This will also disable storing of traps accessible through SNMP queries.

Year in trap time: If enabled, dates in SNMP traps include the year number.

7.15.2 Setup — Pages

Params | Pages | Colors || Time || Ethernet || vians || vBC || Login || ETR || vBC thresh. || Scheduling || Routing || Security |

Page names

Page 1 1 Page &  |Info Page 11 Page 16
Page 2 P2 Page 7 Page 12 Page 17
Page 3 Page & Page 13 Page 18
Page 4 Page 9 Page 14 Page 19
Page 5 Page 10 Page 15 Page 20
Apply changes

The Setup — Pages view allows names to be associated with different pages. Individual multicasts
can be assigned to different pages in the Multicasts — Streams view, to facilitate easier navigation
in the different Multicasts views.

The page names for OTT channels are configured using the OTT — Settings view.
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7.15.3 Setup — Colors

Params || Pages || Colors | Time || Ethernet || VLANs | [ VBC || Login || ETR || VBC thresh. | [ Scheduling | | Routing | Security |
Color list
Gresn ODFFDD | Edit
MewPreset1 408080 HE Edit
Edit Color *
Edit
MName [MewPressti
Description |
Color -
[Clese] [Apply changes)
Colorn2
[Add new color| [Delete selected]

The Setup — Colors view allows the user to define colors that should be recognized if a color-freeze
condition should occur. A mono-colored freeze frame condition may in some cases indicate what
equipment is failing, resulting in the color-freeze.

A freeze color is defined by clicking the Add new color button and assigning an RGB value to a
name. A maximum of four colors may be defined. An existing color may be modified by clicking
the associated Edit link.

Edit color

Name: The color name. This name will be part of a color alarm description and the
associated SNMP trap.

Description: A description of the color or an error indication.

Color: The RGB color on the format #XX(Red)XX(Green)XX(Blue) where XX repre-
sents a hexadecimal figure spanning 0-255 in decimal notation. If supported by
the browser, clicking the color should pop up a color selection dialog.

NOMAD Portable Probe User’s Manual version 7.0 279



7.15.4 Setup — Time

Params || Pages || Colors || Time || Ethernet || VLANs || VBC || Login || ETR || VBC thresh. | | Scheduling || Routing || Security |

The system time is now 2015 Jan 16 13:02:16
It is not recommended to change the time manually while synchrenizing against a time-senser.

Change system time

System time ("YY-MM-DDTHH:MM:35)  |2015-01-16 13:02:16 Set

The time of the probe is used to timestamp events in the alarm list. The local time is always
presented just below the alarm list.

The probe time should not be set manually if the probe is synchronizing against a time server (refer
to the Setup — Params view).

If supported by the browser, you should be able to set the time and date using a calendar and time
control by clicking the input box.

7.15.5 Setup — Ethernet

Params || Pages || Colors || Time | Ethernet |WiFi || WLANS || Lagin || ETR || Meas. log || WBC thresh. || Scheduling || Rauting || Security|

~Data port input selection ~IP settings - data/video SFP (eth2) STATUS
Input Hote: The SFP port is not enabled. Management (eth1)
Changing this setting requires reboot! The RJ45 port is used for the data port P4 address:. 10..0.4?0.2.44_ ]
P seﬂiljgs_are niat tr_ansferred betyveen interfaces when m:f;:&rgss. Eﬂfjggﬂufuulﬁsdt?;ex 0,000 khips
the active interface is changed. It is recommended to
use thg management port or USB connection when Data RJ95 (etho}
EETEINE) LD Fis: IPvd address: 10.0.30.19
~IP settings - data/video RJ45 (eth0) ~IP settings - m nt (eth1) MAC address: 00:24:64:00:55:02
Enable DHCP M Enabie DHCP M Link status: Link 1000 full-duplex 5604 Mbps
Pvd address 1003019 IPvd address 10.0.40.244
P4 netmaszk 255.255.252.0 IPw4 netmask 255.255.252.0
IPed Gatewvay 10.0.30.1 P24 Gateweay 10.0.40.1
Enable managemert Enable managemert
- Global setting
Default interface ’m
Host name gbprobe
DMNE Server W‘

PG Settings | [Feboct|

The gateway was changed to be within one of the subnets
All changes require reboot to take effect. After applying the parameters, click the Rehoot button and confirm to boot with the new settings.

The WiFi interface on the NOMAD is configured in the Setup — WiFi view.

The Setup — Ethernet view defines the Ethernet setup parameters for the management interface
(eth1l) and the data/video interface (RJ45/ethO or SFP/eth2). If the license for the second data
interface is enabled, both data interfaces can be configured. The link statuses for the interfaces
are updated live to reflect the current settings. Rebooting the probe from this page is achieved by
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clicking the Reboot button after changes have been confirmed by clicking the Apply button. Click
the IPv6 Settings button to access the IPv6 view.

The 10/100/1000 BASE-T management port corresponding to ethl is located at the front of the
probe and is labeled Management. For the data/video port, the user can choose between ethO, which
is the electrical 10/100/1000 BASE-T Ethernet port labeled 710/100/1000T, or eth2, which is the
optical gigabit SFP port labeled SFP. If the license for the second data interface is enabled, both
data ports can be enabled simultaneously.

Connecting a data/video port is mandatory. The probe will only be able to join multicasts on the
data ports. For management, the probe supports both in-band management (i.e. using ethO for both
data/video and management) and separate management (i.e. using eth1l for management). In any
case make sure that the subnets configured for the network interfaces do not overlap — otherwise the
probe will not work properly. If the IP addresses for network interfaces are configured so that the
subnets overlap, the settings will be automatically reverted by the probe.

Dual stack functionality enables the probe to support both IPv4 and IPv6 for management.

A valid DNS configuration is required for parts of the probe functionality. Configure a valid DNS
under the Global settings heading, or use a publicly available DNS such as Google Public DNS
(8.8.8.8 or 8.8.4.4) or OpenDNS (208.67.222.22 or 208.67.220.220).

Data port input selection

Input: Select whether to use the electrical RJ45 (ethO) or the optical SFP (eth2) port as the data
port.

IP settings — data/video RJ45 (eth0)

Enable DHCP: If enabled, IP address (ethO), netmask (ethO) and gateway are updated
by a remote DHCP server next time the probe boots.

IPv4 address: 1Pv4 IP address of management interface

IPv4 netmask: IPv4 netmask of management interface

Enable management: If enabled a web server will be started on ethO next time the probe boots.

~IP 2ettings - data/video SFP (eth2) ——
Enshle DHCP

P4 address 10.0.50.193
P4 netmask 2552552550
P4 Gatewway 100501

Auto-negotistion b
Enahle management

IP settings — data/video SFP (eth2)
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Enable DHCP:

If enabled, IP address (eth2), netmask (eth2) and gateway are updated
by a remote DHCP server next time the probe boots.

IPv4 address:

IPv4 IP address of management interface

IPv4 netmask:

IPv4 netmask of management interface

Auto-negotiation

Check the box to actively attach to the network. Uncheck auto-
negotiation if the SFP port is used to attach passively to a fiber tap.

Enable management:

If enabled a web server will be started on eth2 next time the probe boots.

IP settings — management (ethl)

Enable DHCP: If enabled, IP address (eth1), netmask (eth1) and gateway are updated
by a remote DHCP server next time the probe boots.
IPv4 address: IPv4 address of the data/video interface
IPv4 netmask: IPv4 netmask of data/video interface

Enable management:

If enabled a web server will be started on eth2 next time the probe boots.

Global settings

Default interface: The default interface determines which interface is used for out-going probe
traffic, unless specified otherwise in the Setup — Routing view.

Host name: The host name is displayed when logging in to the probe over the USB serial
port and is also visible in LLDP broadcasts.

DNS Server: If DHCP is not enabled, this field can be used to define the IP address of
the DNS server. If DHCP is enabled, this field is disabled, and the gateway
provided by the DHCP server is used.
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7.15.5.1 Setup — Ethernet — IPv6 Settings

Farams || Pages || cotors || Time || Ethernet |[vians | [vac || Login | [ ETR | [ vBe thresh. || scheduling || Routing | | Security |

~IPv6 settings - datavideo SFP (eth2)

Hote: The SFP port is not enabled.
The RJ45 port is used for the data port

IPv6 settings - dataivideo RJ45 (ethD)
Enabile [PvE

Enabile IPvE autocont
P address

Status management:
02:64:00:00:00:3c

ethO 1Py address Mo Link

1P prefiz o Status dataivideo R4S

- IPvE settings - management (eth1)
Enshble IPvE
Enahble IPvE autocont
P address ethl IPvE address
IP+6 prefix ]
IPw6 Gateweay

Default IPvE gatewneay

IPvE Gateway 02:64:00:00:00:3k

Link 1000 full-duplex 114755 Mbps

Default IPYE gateway

[IPv4 Settings | [Rebact]

All changes require reboot to take effect. After applying the parameters, click the Reboot button and confirm to boot with the new settings:.

IPv6 settings — data/video RJ45 (eth0)

Enable IPv6: If IPv6 is enabled, the probe will use IPv6 for management on ethO.
Enable IPv6autoconf: If IPv6 auto-configuration is enabled, the probe will receive IPv6 ad-
dress, IPv6 prefix and gateway address from a network router when
booting.
IPv6 address: If IPv6 auto-configuration is not enabled, this field is used to define the
IPv6 address of the probe.
IPv6 prefix: If [Pv6 auto-configuration is not enabled, this field is used to define the
IPv6 prefix of the probe (corresponding to netmask for IPv4).
IPv6 Gateway: Required to allow clients with an address outside the probe subnets

to access the probe (HTTP, FTP, SSH, TELNET, SNMP). It is also
required for the probe to access an NTP server or DNS server with
IPv6 address outside the probe’s subnets. If [Pv6 auto-configuration is
enabled, this field is disabled.

possible conflicts.

Note that auto-configuration should only be enabled for one of the Ethernet ports to avoid

IPv6 settings — data/video SFP (eth2)

Enable IPv6:

If IPv6 is enabled, the probe will use IPv6 for management on eth2.

Enable IPv6autoconf:

If IPv6 auto-configuration is enabled, the probe will receive IPv6 ad-
dress, IPv6 prefix and gateway address from a network router when
booting.
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IPv6 address: If IPv6 auto-configuration is not enabled, this field is used to define the
IPv6 address of the probe.

IPv6 prefix: If [Pv6 auto-configuration is not enabled, this field is used to define the
IPv6 prefix of the probe (corresponding to netmask for IPv4).

IPv6 Gateway: Required to allow clients with an address outside the probe subnets
to access the probe (HTTP, FTP, SSH, TELNET, SNMP). It is also
required for the probe to access an NTP server or DNS server with
IPv6 address outside the probe’s subnets. If [Pv6 auto-configuration is
enabled, this field is disabled.

IPv6 settings — management (ethl)

Enable IPv6: If IPv6 is enabled, the probe will use the management port for IPv6
management

Enable IPv6autoconf: If [Pv6 auto-configuration is enabled, the probe will receive IPv6 ad-
dress, IPv6 prefix and gateway address from a network router when
booting.

IPv6 address: If IPv6 auto-configuration is not enabled, this field is used to define the
IPv6 address of the probe.

IPv6 prefix: If [Pv6 auto-configuration is not enabled, this field is used to define the
IPv6 prefix of the probe (corresponding to netmask for IPv4).

IPv6 Gateway: Required to allow clients with an address outside the probe subnets
to access the probe (HTTP, FTP, SSH, TELNET, SNMP). It is also
required for the probe to access an NTP server or DNS server with
IPv6 address outside the probe’s subnets. If [Pv6 auto-configuration is
enabled, this field is disabled.

7.15.5.2 Example 1 — Separate Management IPv4

This model is useful if the management traffic is to be separated from the data/video traffic by
utilizing two completely disjointed networks. In this example the management subnet is defined as
192.168.0.0/16 and the data/video subnet is 10.0.30.0/24.

Parameter Management Data/video Explanation

(ethl) (eth0)
Enable Optional Optional Use DHCP to configure the ethl and/or
DHCP eth0 interface automatically
IP address 192.168.7.5 10.0.30.5 The IP addresses of each interface
Netmask 255.255.0.0 255.255.255.0  The netmasks — 16 and 24 bits
Enable Yes No Only run web server on the management
management interface
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Gateway 192.168.0.1 - The default gateway is required for the
probe to connect to devices that are not
on the same subnet

7.15.5.3 Example 2 — In-Line Management IPv4

This model is useful if there is no separate management network and both data/video and manage-
ment traffic are to use the same network. In this configuration the probe’s management network may
not even be connected. Even if the probe’s management port is not to be used it must be configured
carefully so that it does not interfere with the data/video interface.

In this example there is only one network defined as 10.0.30.0/24.

Parameter Management Data/video Explanation
(ethl) (eth0)
Enable Off Optional We cannot use DHCP for ethl since the
DHCP device is not used
IP address 0.0.0.0 10.0.30.5 The IP addresses of each interface — con-
figure ethl to a non-existing address
Netmask 255.255.255.0  The netmasks — the subnet for ethl con-
255.255.255.255 tains only one address
Enable No Yes Only run web server on the data/video
management interface
Gateway — 10.0.30.1 The default gateway is required for the

probe to connect to devices that are not
on the same subnet

7.15.5.4 Example 3 — Mixed Mode IPv4

This model is similar to the separate management model with the difference that a web server is also
run on the data/video management.

Since there is only one default gateway, in this case pointing to the management network, clients
accessing the probe via the data/video interface need to be on the same subnet as the probe’s
data/video interface.

Parameter Management Data/video Explanation

(ethl) (eth0)
Enable Yes Yes Run web server on both interfaces
management

The other settings are the same as in example 1
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The principles shown in the previous examples also apply for IPv6 management. IPv4 and IPv6 can
be used simultaneously. In theory the probe’s web server can be accessed using four different IP
addresses, provided that the network architecture allows it.

7.15.6 Setup — WiFi

Params || Time || Ethernet || WiFi || VLANs || VBC | | Login || ETR || VBC thresh. || Scheduling || Routing | | Security |

—Access point (wlan0)

STATUS

~ IPvd settinngs

Enable AP |+ Management
IP add

S5ID ress |192.168.1.1 IPv4 address: 192.168.1.1
Metmask |255.255.255.0

Channel i

Country Norway - —DHCP Server settinngs

ey VIPAZ psk ¥ Start address |192.168.1.10

Passphrase || End address |192.168.1.100

Apply

By default the NOMAD’s WiFi interface is configured in Access Point (AP) mode which is the only
supported option at the moment. It means that the WiFi interface may be either disabled or enabled
in AP mode. Note that it is a management interface and it may not be configured as a data port.

WiFi Access Point settings

Enable AP:

Once enabled the WiFi interface is enabled in AP mode.

SSID:

The name of the wireless network. You may leave it empty in order to assign the
default value “Nomad_WiFi-<MAC>", where <MAC> is the hardware address of
the wireless network interface. You may check MAC on your WiFi dongle if you
have more than one NOMAD’s AP enabled.

Channel:

Choosing the best Wi-Fi channel on your router helps to reduce interference and
improve your WI-Fi signal. Channels 1, 6, and 11 are the most frequently used for
2.4 GHz WiFi networks.

Country:

Depending on what country/region the AP is used in, regulations provide for the
router to automatically set the transmit power and frequencies that may be used in
that country.

Security:

A method of securing your network. WPA2-PSK (Wi-Fi Protected Access 2 —
Pre-Shared Key) is the only implemented option. Caution: If the method is set to
None then your AP is passwordless.

Password:

Wi-Fi security key.

WiFi IPv4 settings

IP address:

The IP address of the Access Point. Please make sure that the AP address/network
does not conflict with your LAN.
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Netmask: The Access Point’s local subnet mask.

WiFi DHCP Server settings

Start address: Starting IP Address. Specifies the first of the contiguous addresses in the IP
address pool. Any new DHCP client joining the LAN will be assigned an IP
address between this address and the Ending IP Address.

End address: Ending IP Address.

Please note that all the settings take effect immediately after applying. For that reason it is recom-
mended to check settings carefully before applying, as you may lose wireless connection to your
NOMAD due to wrong settings. If this has happened you always have a wired network interface
and a USB serial port as a backup.

7.15.7 Setup — VLANSs

Params || Pages || Colors || Time | Ethemet || VLANS | [vBC || Login || ETR | VBC thresh. || Scheduling || Routing || Security | Edit van ®
VLAN settings Enable
Enabled |interface  VLANi [IPaddress  [Netmask  [Gateway  |Desoripion  [Edi | Rl =l RIS ¥
Data RJ45 100 10.10.1.100 2552552550 10.10.1.1 Edtt VLANG  [103
Data RJ45 101 10.10.2.100 255,255.255.0 10.10.2.1 Edit P address 10164100
Data RJ45 102 10.10.3.100 255.255.255.0 | 10.10.3.1 Edit
Data RJ45 103 10.10.4.100 255.255.255.0 10.10.4.1 Edit Metmask  [255255.255.0
Data RJ45 104 10.10.5.100 255.255.255.0  10.10.5.1 Edit Gateway [10.10.4.1
Data RJ45 105 10.10.6.100 255.255,255.0 10.10.6.1 Edit Description
Data RJ45 106 10.10.7.100 2552552550 10.10.7.1 Edtt
Data RJ45 107 10.10.8.100 255,255.255.0 10.10.8.1 Edit
Data RJ45 108 10.10.9.100 255.255.255.0 | 10.10.9.1 Edit
Data RJ45 109 10.10.10.100 255,255 255.0 10.10.10.1 Edit
Data RJ45 10 10.10.11.100 2552552550 | 10.10.11.1 Edit
Data RJ45 1 10.10.12.100 255,255.255.0 10.10.12.1 Edit
Data RJ45 12 10.10.13.100 2552552550 | 10.10.13 1 Edit
Data RJ45 13 10.10.14.100 255,255.255.0 10.10.14.1 Edt |+
List size:20
Edit selected

The NOMAD probe supports a large number of VLAN interfaces. The VLAN interfaces can be
associated with any of the physical interfaces. Once enabled, these VLAN interfaces can be used for
routing and joining of multicasts.

The VLAN interface can be used to monitor OTT traffic — also if it is associated with the management
interface. Multicasts can be joined from any of the VLANS, as long as the VLAN belongs to one
of the two physical data interfaces. The VLAN interfaces are not available for serving the web
interfaces.

Edit VLANs
Enable: Once enabled the virtual interfaces are created and available.
Interface: The physical interface to associate the VLAN with.

VLANid: The VLAN id (1-4095)

NOMAD Portable Probe User’s Manual version 7.0 287



IP address: The IP address of the interface.
Netmask: The Netmask of the interface.
Gateway: The Gateway of the interface.

Description: A user given description of the interface.

Note that editing VLANSs should not require a reboot to take effect.

7.15.8 Setup — Login

Params  Pages  Colors  Login ETR WBC thresh.  Scheduling  Routing  Security

User login

~Current user

Yo are currently logoed out
“our login message here

~Login

Mame [Erter user-name here |

Pazzword | |

By default, there is no access control and all users have access to all features. If access control

is disabled, you need to log in using this view before accessing any of the settings in Setup —
Security.

See chapter 6.6 on page 69 for more details.
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7.15.9 Setup — ETR

Params || Pages || Colors || Time || Ethernet || VLANS || Login | ETR | Meas. log || VBC thresh. || Scheduling || Routing || Security |

~ ETR 290 RF level mode

Level mode:

~VB262 name convention

VB262 name:

“ETR detail

— Parsing rules for private descriptors

Tog [Descipor JEdt
129 (0x81) | Disabled Edit
131 (0x83) logical channel descriptor v1 Edit
134 (0x86) | Disabled Edit
135 (0xB7) | logical channel descriptor w2 Edit
138 (0xBa) | Disabled Edit
151 (0x97) | Disabled Edit
161 (Oxal) | Disabled Edit
162 (Oxa2) | Disabled Edit
163 (0xa3) | Disabled Edit
173 (Oxad) | Disabled Edit
196 (Oxcd4) | Disabled Edit M

— ETR 230 tuning control

~ Inactive inputs

Hide inactive inputs:

—Add log event on tuning reset

Enable logging:

Show service name:

—EIT table IDs

EIT Table IDs:

|:| Allow unauthorized users to lock tuning for

minutes
[ Limit authorized users to lack tuning for only minutes

The Setup — ETR view allows the user to select miscellaneous ETR handling modes.

Parsing rules for private descriptors

Probe recognition of a number of selected private descriptors may be defined by the user:

129 (0x81): ‘Disabled’ or ‘AC-3 audio stream descriptor’

131 (0x83): ‘Disabled’, ‘Extended video descriptor’ or ‘logical channel descriptor v1’
134 (0x86): ‘Disabled’ or ‘caption service descriptor’

135 (0x87): ‘Disabled’, ‘logical channel descriptor v2’ or ‘content advisory descriptor’
138 (0x8a): ‘Disabled’ or ‘cue identifier descriptor’

151 (0x97):

‘Disabled’

or ‘SCTE_adaptation_field_data_descriptor’

161 (0xal):

‘Disabled’

, ‘service location descriptor’ or ‘etv_bif_platform_descriptor’

162 (0xa2): ‘Disabled’ or ‘etv_integrated_signaling_descriptor’
163 (0xa3): ‘Disabled’ or ‘Component name descriptor’

173 (0Oxad): ‘Disabled’ or ‘ATSC private information descriptor’
196 (0xc4): ‘Disabled’ or ‘Anc data descriptor’

201 (0xc9): ‘Disabled’ or ‘download_content_descriptor’

206 (Oxce): ‘Disabled’ or ‘extended_broadcaster_descriptor’

215 (0xd7): ‘Disabled’ or ‘SI_parameter_descriptor’

231 (0xe7): ‘Disabled’ or ‘private cable delivery system descriptor’
233 (0xe9): ‘Disabled’ or ‘EBP descriptor’

239 (Oxef): ‘Disabled’ or ‘evertz_descriptor’
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Edit parse rule for private descriptor *

Edit
Tag 129
Descriptor Dizakled ~

Disabiled

AC-3 sudio stream descriptar

Close

Apply changes

The default value for private descriptors is ‘Disabled’. To change this value, select a new descriptor
interpretation from the drop-down menu and click the Apply changes button.

ETR 290 tuning control

By default authorized users will be allowed to lock the ETR 290 analysis to one stream for an infinite
length of time and unauthorized users will not be allowed to lock the analysis. The Setup — ETR
view makes it possible to time limit the locking for authorized users and unauthorized users can be
granted permission to lock to a stream for a selectable time period.

If the locking mechanism works in a time limited mode a clock icon (see image on the

‘A left) is superimposed on the regular lock icon in the different ETR 290 sub-views. When
E‘l the specified lock time is out the round-robin cycling will resume. When ETR tuning
' control parameters have been changed, click the Apply button for changes to take effect.

ETR 290 RF level mode

The user selects how RF level should be displayed in demodulator views: dBm, dBuV or dBmV.
Note that this setting is only relevant if the probe is used with one or two RF interface modules.

dBm: in decibels relative to a reference value of 1 mW
dB uV: in decibels relative to a reference value of 1 uV
dBmV: in decibels relative to a reference value of 1 mV

ETR details

The user selects if service names should be displayed in the ETR 290 — ETR Details view. Note
that a large screen size is required for proper service name displaying.

EIT table IDs

The user defines which DVB EIT table IDs should be analyzed by the probe. By default only table
ID 78 (EIT p/f actual) is analyzed.
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It is possible to extend EIT analysis to include EIT schedule, however this is not recommended
except for ad-hoc troubleshooting, as analysis of EIT schedule can be extremely demanding
on probe processing resources. If full-time monitoring of all EIT information is required,
dedicated probes should be used for this task.

Table IDs are specified as a comma separated list, or alternatively an ID range can be defined, e.g.
78, 80-95.

EIT table IDs:

78 P/F for Actual TS
79 P/F for Other TS
80-95 Schedule for Actual TS
96-111 Schedule for Other TS

Inactive inputs

It is possible to hide disabled inputs from the ETR 290 views. This is convenient when one ore more
inputs are never used, and therefore have been disabled. Check the Hide inactive inputs checkbox
to hide disabled inputs.

Add log event on tuning reset

When the Enable logging checkbox is enabled, the probe will log events that cause monitoring of a
ETR monitored stream to be reset, or when ETR measurements are cleared:

* Tuning reset from the GUI

* Min/max measurements for a stream reset from the GUI

* Min/max measurements for a specific measurement for a stream reset from the GUI

* Tuning reset from the Eii interface

* Min/max measurements for a stream reset from the Eii interface

* Min/max measurements for a specific measurement for a stream reset from the Eii interface
* Monitoring of a stream was restarted due to a configuration change (templates changed etc.)

* Monitoring of the stream was started due to round robin tuning between frequencies or
multicasts

The events logged are shown in the Alarms — Event log view.
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7.15.10Setup — Meas. log

Params || Pages || Colors || Time || Ethernet || WLANS || Login || ETR | Meas. loy |VEIC thresh. || Scheduling || Routing || Security|

- Common settings

Input specific settings
. Input Stream Service PID
Enable lngging: e M m
Samping period: COFDMIQAM: 0 0
Retention time: SAT. O O

~HOTE:

followwing functionality:

+ Storage upto 35 days

Probes without the FLASH3I2-0PT has limited logging to RAM of measurement data for graphing
purposes. To get full logging please contact your reseller to get the FLASHIZ-OPT which gives the

» Logging of Service and PID bitrates
+ Export of data as CS5Y format
* Large storage for pcap and transpoart stream recordings

Apply changes

The measurement logger enables logging and storage of several parameters and measurements from
the ASI, terrestrial, cable and satellite inputs. This includes stream, RF, service and PID data.

The measurements are sampled at a configurable rate. The samples are stored in comma-separated
values files, and the individual measurements are stored as key-value pairs. The keys are stored for
each measurement sample. This is because the number of values written to the log file can change
between samples (e.g. tuning between different streams, or changes in a stream’s content). This
format allows for easy import into a spreadsheet program.

The list of inputs matches the ones installed on the NOMAD. The RF measurements logged will
depend on the type of input, and the type of stream. Details about the parameters and measurements

are available below.

Common settings

Enable logging:

Enable/disable logging for all streams.

Sampling period:

Time period between log samples.

To keep the time between samples consistent, the timing of samples will be
relative to the start of an hour.

Example: the time is 10:01:03 when the measurement logger starts running.
5 seconds sampling period: the first sample is logged at 10:01:05, the second
at 10:01:10, the third at 10:01:15 etc.

2 minutes sampling period: the first sample is logged at 10:02:00, the second
at 10:04:00, the third at 10:06:00 etc.

Retention time:

The retention time of log files.

When a log file has been stored longer than the retention time it will be
deleted automatically. The logger will remove files with names ending in
“.csv”. Renaming files to not end in “.csv” will prevent them from being
deleted. Files are not deleted if the measurement logger is disabled.
FLASH32-OPT is required to enable retention times over one day.
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The common settings, in the table above, apply to all inputs. The input specific settings, in the table
below, apply to the inputs individually. If none of the input specific settings are enabled, the logging
on that input will be disabled completely and no files are created.

Input specific settings

Input: Specifies the input. The name will correspond to the respective tab in the
GUL
RF: Enable/disable logging of RF measurements.

Service: Enable/disable logging of Service measurements.

PID: Enable/disable logging of PID measurements.

On probes licensed with FLASH32-OPT, the log files are saved to the flash storage, and are available
in the Data — Storage view. These files can be downloaded, deleted and renamed using this view.
This is also possible using the Eii. The Eii documentation’s Storage section contains instructions on
how to do this.

The logs are divided in daily files, and probes without FLASH32-OPT has the retention time limited
to a single day. New files are created when a new day starts at midnight UTC, and one file is created
per actively logging input. The log files will start with the date (yymmdd), followed by the name of
the input. All times and dates are stored in UTC and are not affected by the timezone configured in
the probe. If the storage is full, the logger will stop logging new samples.

The size of the log files will vary widely depending on the setup and the content of the monitored
stream. After configuring the measurement logger, it is recommended to check the file size after a
full day of logging. Compare this to the free storage space, and adjust the setup if needed.

The flash storage is shared between the measurement logger and RDP/PCAP recordings. If
these features are used in parallel, keep track of the available storage to ensure continuous
logging and prevent loss of data.

Log fields

The following tables present the parameters and measurements available for logging. The content in
each column is the following:

Log key: the key in the key-value pairs. These will be present in the log files.

Parameter: the parameter or measurement the key represent.

Description: description of the parameter or measurement.

Presence: the condition for when this parameter or measurement will be present in the log file.

Please refer to the External integration interface (Eii) documentation for an overview of the possible
values and more detailed descriptions of each parameter.
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Stream information

The following table describes the stream information fields. These are included if one or more of the
Input specific setup options are enabled.

Stream information

Log key Parameter Description Presence
Name Name The name of the stream. This  All

is set by the user in the tuning

setup
Frequency Frequency The carrier frequency of the  All

stream. This is set by the user
in the tuning setup

nwld Network ID The network ID for this All
transport stream as found in
the NIT
tsld Transport stream  The transport stream ID for All
ID this transport stream as found
in the PAT
tsSync Transport stream  The transport stream sync All
sync status
totalBitrate Total bitrate The bitrate of the stream All
(including null packets)
specified in bps
effectiveBitrate Effective bitrate ~ The bitrate of the stream All
(excluding null packets)
specified in bps

RF measurements

The following table describes the RF measurements logged by the probe. The status views (COFDM
— Status, QAM — Status, SAT — Status, and ASI — Status) also describe most of these
measurements.

RF measurements

Log key Parameter Description Presence

symbolRate Symbol rate The symbol rate of the QAM, SAT
transmitted signal specified in
symbols per second. This is
set by the user in the tuning
setup
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syncLossCnt Sync loss count The number of sync losses SAT
during the current monitoring
period
transmissionSys Transmission The DVB standard of the SAT
system monitored stream
modulation Modulation The modulation used to COFDM, QAM,
transmit the signal SAT
rolloff Roll-off factor The filter roll-off factor SAT
fecRate FEC rate The forward error correction ~ SAT
rate
spectrumlInv Spectrum The spectrum inversion status SAT
inversion of the transmitted signal
pilot Pilot Indicates if pilot detectionis ~ SAT
on or off (DVB-S2/S2X
only)
frameLen Frame length Indicates length of FEC SAT
frames (DVB-S2 only)
LKM-dBx10 Link margin Link margin in dB and SAT
increased by a factor of 10
CFOx10 Center frequency The center frequency offsetis COFDM, QAM,
offset the difference between the SAT
frequency set in the tuning
setup and the current center
frequency of the monitored
stream. Increased by a factor
of 10
SRO Symbol rate The difference between the QAM, SAT
offset symbol rate set in the tuning
setup and the current symbol
rate of the monitored stream
Level-dBx10 Signal strength Logged in dB and increased = COFDM, QAM,
level by a factor of 10 SAT
MER-dBx10 Modulation error  Logged in dB and increased =~ COFDM, QAM,
ratio by a factor of 10 SAT
SNR-dBx10 Signal noise ratio Logged in dB and increased = COFDM, QAM,
by a factor of 10 SAT
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Pre-Viterbi-BER Pre Viterbi BER  The BER before the Viterbi COFDM
forward error correction (DVB-T only),
SAT
(DVB-S only)
Pre-RS-BER Pre The BER before the COFDM

Reed-Solomon
BER

Reed-Solomon forward error
correction

(DVB-T only)

Post-LDPC-BCH-
BER

Post LDPC-BCH
BER

The BER after the
LDPC-BCH forward error
correction

SAT
(DVB-S2 only)

PEC Packet error The total number of packet SAT
count errors which have occurred

during the current monitoring
period

Eb/N0-dBx10 Ep/No The energy per bit (Ep) to SAT
noise spectral density (N,)
ratio of the stream

EVM-dBx10 Error vector The Error Vector Magnitude =~ SAT

magnitude

(EVM) (also referred to as
Relative Constellation Error)
of the stream

Service measurements

The following table describes the service measurements logged by the probe. More information
about services and the service measurements is available in section ETR 290 — Services.

Service parameters
Log key Parameter Description Presence
serviceld Service ID The number used to identify ~ All
the service
serviceName Service name The name of the service All
serviceBitrate Service bitrate The current bitrate All
measurement
serviceMinBitrate Service minimum The minimum bitrate All
bitrate measured for the service
serviceMaxBitrate Service The maximum bitrate All
maximum bitrate  measured for the service
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PID measurements

The following table describes the PID measurements logged by the probe. The ETR 290 — PIDs

section contains more information about the PID measurements.

PID measurements

Log key Parameter Description Presence

PID Packet identifier 13 bit number used to identify All
content of a transport stream

BW Bandwidth This is the bitrate of the All
preceding PID

TYPE PID type The type of content the All
packets with the preceding
PID contains (e.g. PMT, PCR,

MPEG?2 Video etc.)

PID-PCR PID-PCR The PID that the following If PCR is present for
PCR jitter measurements are  this PID, and PCR ac-
for curacy check is enabled

PCR-AC-ns PCR accuracy The PCR accuracy jitter If PCR is present, and

Jitter measured in nanoseconds the PCR_AC jitter PCR
accuracy check is en-
abled

PCR-0J-ns PCR overall jitter The PCR overall jitter If PCR is present, and

measured in nanoseconds

the PCR_OJ jitter PCR
accuracy check is en-
abled

7.15.11Setup — VBC thresh.

Params Pages Colors  Time  Ethemet “LANs  Login  ETR  WBCthresh.  Scheduling  Routing

Security

VBC threshold presets

These error second thresholds are used by VBC to generste VBC alarms

Name lSig __[RTP__IMLR__JIAT__[Pril P2 JPri3 ot [Tra _[HTTP [
Detault 3 20 20 230 250 250 250 &0

HD exception
Sensitive
ORLY-MO-SIGNAL

]
]
3600

70
20
3600

40
20
3600

500
250
3600

500
250
3600

500
250
3600

500
250
3600

B0
B0
3600

=t

3600

3600

3600

Thresholds: 4

[0 newy threshold | [Duplicats selected | [Delete selected| [Edit selected |

3600

3600

3600 3600

The VBC error second thresholds are used by the VideoBRIDGE Controller to issue VBC specific
alarms. The VBC will raise an alarm when the number of error seconds exceeds the error seconds
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threshold. The VBC thresholds are only relevant when a VideoBRIDGE Controller is part of the
monitoring system.

The reason for using error second thresholds is to avoid alarms that toggle on and off, which for a
large monitoring system might otherwise lead to an unintelligible user interface. The VBC thresholds
will allow masking of minor error incidences thus resulting in a control system GUI that presents
persistent alarms only.

The VBC error second thresholds are specified as the number of seconds affected by an error
situation. These thresholds refer to a monitoring window of one hour, meaning that if the number of
error seconds summed over any one-hour period exceeds the associated error second threshold an
alarm will be raised by the VBC.

If a monitoring window different from one hour is selected by the VBC user, the threshold values
will be automatically recalculated to proportional values.

In the “VBC threshold presets’ table the ‘Refs’ column shows how many streams are associated with
each VBC threshold template.

By clicking the Add new threshold button the user will enter a VBC thresholds edit view enabling
definition of a new threshold template. It is possible to copy or delete an existing threshold template
by clicking the Duplicate selected or Delete selected button respectively. To edit a highlighted
threshold template, the Edit selected button should be clicked.

Multi-edit functionality allows editing several VBC thresholds simultaneously. Highlight the list
entries that should be edited and click the Edit selected button.
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Edit ¥BC threshold

Hame |Urtitled |
Parameter Threshold Corresponding YBC alarm
Ethernet:
Mo signal Mo =ignal
RTP drops RTP drops
WLF error WLF error
I&T error I&T error

Max hitrate errar
Min bitrate error

ETH:
ETR pri one errars

ETR pritwo errars
ETR prithree errors
ETR pri other errors

Bitrate overflow
Bitrate underflaw

ETR pri one error
ETR pri two error
ETR pri three errar
ETR pri ather error

ETR interface errors ETR interface error
orr

OTT transport error OTT transpott errors
OTT HTTP errar OTT HTTP errors
OTT XML error OTT XML efrors
Qof & captions:

20E video 20E video

Q0E audio Q0E audio

Captions availability Captions availability
Captions quality Captions quality

The threshaolds are used by YBC and specify how many error-seconds are reguired
during an alarm window of B0 minutes to raize the corresponding alarm.

YBC will automatically adjiust these error second numbers according to the alarm
windowy specified on the VBC. There iz one error-window per alarm.

So 30 error-zeconds specified here will be zcaled to 10 zeconds for error windows of
20 minutes etc.

|C|EISE | |Apply changes |

VBC thresholds

Name: The name of the VBC threshold template

No signal: Number of seconds with ‘No signal’

RTP error: Number of seconds with RTP packet drops. This measurement will be
zero unless the stream is encapsulated in RTP headers
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MLR error:

Number of seconds with packet drops in the TS layer (seconds when
media loss rate is non-zero). This is equal to the number of error
seconds with CC errors.

IAT error:

Number of seconds when the inter-packet arrival time exceeds the
threshold

Max bitrate error:

Number of seconds the bitrate can exceed the error-threshold before a
VBC alarm is generated

Min bitrate error:

Number of seconds the bitrate can fall below the error-threshold before
a VBC alarm is generated

ETR Pri 1 errors:

Number of seconds with ETSI TR 101 290 Priority 1 alarms before a
VBC alarm is generated

ETR Pri 2 errors: Number of seconds with ETSI TR 101 290 Priority 2 alarms before a
VBC alarm is generated

ETR Pri 3 errors: Number of seconds with ETSI TR 101 290 Priority 3 alarms before a
VBC alarm is generated

ETR other errors: Number of seconds with ETR ‘other’ alarms before a VBC alarm is

generated

ETR interface errors:

Number of seconds with ETR interface alarms before a VBC alarm is
generated

OTT transport errors:

Number of seconds with OTT transport related alarms

OTT HTTP errors: Number of seconds with OTT HTTP related alarms
OTT XML errors: Number of seconds with OTT XML related alarms
QoE video: Number of seconds with QoE video-related alarms, such as freeze-
frame and MOS below average
QoE audio: Number of seconds with QoE audio-related alarms, such as audio
silence or out of phase
SCTE 35: Number of seconds with SCTE 35-related alarms, such as event gap or
number of placement opportunities
EBP /IDR: Number of seconds with EBP/IDR-related alarms, such as EBP PTS

gap outside of threshold or EBP and IDR PTS unaligned

Captions availability:

Number of seconds with captions availability alarms

Captions quality:

Number of seconds with captions quality alarms
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7.15.12Setup — Scheduling
Params || Pages | Colors || Login || ETR || vBC thresh. || Scheduling || Routing || Security

Schedule list 1

These schedules can be uzed to define when alarms are to be ignored, ar when streams should be recorded

Thu JFi Sat  lSun it |
Mever 18 Edit
Al 0 Q0o0-2400 Edit
Mairtenance 0 0500-0600 Eclit

Schedules: 3

|Add new 3chedu|e| |Duplicate selected| |De|ete Selected| |Edit selected|

The Setup — Scheduling view enables definition of schedules. These schedules can be used to mask
alarms during selected time intervals, e.g. due to maintenance. To mask ETR 290 alarms, schedules
can be assigned to a PID threshold or service threshold. To mask content alarms, schedules can be
assigned to a multicast, RF channel or OTT channel, or to a specific service using a content service
threshold.

In the Schedule list table the ‘Refs’ column shows how many references exist for each scheduling
template. References to scheduling templates may be found in the places mentioned above.

The search field in the upper right corner of the view allows the user to type a text string and the
schedule list is updated to display only scheduling templates matching the specified text.

The predefined scheduling templates Never and Always result in alarms being masked never or
always, respectively. A new scheduling template is created by clicking the Add new schedule button.
It is also possible to copy an existing scheduling template by highlighting a schedule template and
clicking the Duplicate selected button. The alarm masking intervals are defined for individual
week days or for all week days. Intervals are specified on the form hhmm-hhmm, for instance the
interval 1200-1400 means that the schedule starts at noon and finish at 2 pm. Several alarm masking
intervals may be specified for each day using comma separation. To edit an existing scheduling
template, highlight it and click the Edit selected button. To delete a template, highlight it and click
the Delete selected button.

When a scheduling template has been modified, click the Apply changes button. Defined scheduling
templates become available as selections in the Multicasts — Streams — Edit — Content, ASI
— Setup, COFDM/QAM/VSB/RF/SAT — Tuning setup, OTT — Channels — Edit, ETR 290
— PID thresh. — Edit, ETR 290 — Service thresh. — Edit and Content — Service thresh. —
Edit views.
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Edit schedule X

Marme Schedule Timing
|h.-1idnight Wied All days |C0mm0n =chedule for all days

|
Monday  [Schedule for Mondays |
Tuesday  [2330-2400 |
\Wednesday[D000-0030 |
Thurzday |Schedule far Thursday |
|
|
|

Friclay |Schedule for Friday
Saturday  [Schedule for Saturday

Sunday  [Schedule for Sunday
Schedules are used to define when alarms are to be fitered (ie. ignared) and to define when streams are to be
recorded.
Times are specified as hhmm-hhmm in 24-hour format snd can be comma separated. Example: "0000-
0255, 2350-2400" (fram midnight to twwo minutes before three o'clock, and ten minutes before midnight to
midnight].

|Clase| |Apply changes|

7.15.13Setup — Routing
Params || Pages |[ colors || Time || Ethernet || viLans |[ Login || ETR |[wBC thresh. || Scheduling || Routing | [ security

Routing setup Auto-detect

Defautt ethl - Management v Enable YBC auto-detect of this device

IP monitoring (defaul) Sthl - SFF+ B W YBC server (DNS-name or IP-address): |vbc.example.com
Resolved IP-address of the YBC server: 10.0.30.39

OTT monitaring (default) | eth0 - SFP+ B w

MTP date Default interface W

Sk Default interface W

WBC auto-detect Default interface W

Far each of the listed services traffic will be forced on the selected interface.

The probe must be rebooted for any changes to take effect.

Apply changes

The Setup — Routing view allows configuring the default interface for out-going probe traffic, and
VBC detection. System networking configuration is configured using the Setup — Ethernet view.

Note: When monitoring both multicast (UDP) and OTT (TCP) traffic, we recommend using different
network interfaces. Mixing the two traffic types on the same network can have unwanted impact on
the monitored signals.

The VideoBRIDGE Controller can automatically detect the NOMAD and add it to the VBC
equipment list, provided that the auto-detect functionality is enabled and the VBC server address is
known to the NOMAD. Note that the network must be transparent to traffic between the VBC server
and NOMAD:s for auto-detection to work.

When changes have been made in the Setup — Routing view, click the Apply button for changes to
take effect.
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Routing setup

Default This setting determines the default interface, and is configured through the
Setup — Ethernet view.

IP monitoring Defines the interface to use for the multicasts specified in the Multicasts —
Streams view. The available interfaces depend on the probe license.

OTT Interface to use for OTT channels specified in the OTT — Channels view.

NTP date Interface to use to connect to the NTP server defined in the Setup — Params
view.
SNMP Interface to use for SNMP traps.

VBC auto-detect Interface to use for VBC auto-detect, as specified in the Auto-detect column.

Note that routing for Full Service Monitoring (FSM) is selected in the Ethernet — FSM — Setup
— Edit view.

Auto-detect
Enable VBC auto-detect of this device Check this box to enable auto-detect
VBC server Enter the host name name or IP address of the VBC
Resolved IP address The IP address associated with the DNS name will
be displayed here. If host name lookup fails, it is
necessary to type the VBC server’s IP address instead.

Host name lookup is only performed if auto-detect is
enabled.

7.15.14Setup — Security

The Setup — Security view is a restricted section where only the administrator should have
access, making it possible to disable selected communication protocols to increase safety against
unauthorized access to the NOMAD. It is also possible to have the probe disregard IP packets with
source address outside the Ethernet interface’s subnet.

To access this view, you must be logged in as the admin user, please refer to chapter 6.6 for details.
You also need to access the NOMAD user interface directly, it is not available when logged in
through the VBC.
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7.15.14.1 Setup — Security — Ports

Params || Pages || colors || Time || Ethernet |[ vians || Login [ ETR || vBC thresh. || scheduling || Routing || Security

Ports |Authenticati0n || Tacacs+ || Local users || Access control || Password |

rSecurity Parameters
Enable fip (default off) |:| If dizabled, software upload needs to be performed via HTTP or HTTPS
Enahble telnet (default off) |:| If dizabled, terminal login is only available via USB cable or ssh
Enable szh (default on) If dizabled, terminal login iz only available via USB cable or telnet
Enable SHMP (default on) If dizabled, no MIB is available on port 161 but traps are still sent on port 162
- Receive packets destined to local IP addresses on any interface.
Allovy spoofing (default off) || 1 disahbled, packets and ARP requests are fitered to match only the receiving interface.

Requires reboat after change to take effect
— Allowy inzecure factory reset via telnet or SSH.
glajienetaliceterliesetlidctoutiotn) U If dizabled, factory reset is only available via USB cable

Allowy HTTP requests on port 80 (default on) If dizabled, only HTTPS on port 443 is enabled

rLicense activation proxy
The proxy server will be uzed if the licenze activation host cannot be contacted directly.
If no host is defined, the host defined in SetupYBC will be used instead.
Prozy URL |r'rrtp:.r.fproxy.example.com:8888

The Setup — Security — Ports view makes it possible to enable and disable a number of protocol
ports used by the NOMAD. To disable a protocol, deselect it by removing the associated check-mark
and click the Apply changes button. Available security parameters are:

Security parameters

Enable ftp Enables support for uploading software update images using ftp, which might
be useful if uploading through the the regular web interface (from the Data —
Software view) fails.
Defaults to off.
Enable telnet Enables text-based remote login using the plain-text telnet protocol.
Defaults to off.
Enable ssh Enables text-based remote login using the encrypted ssh (secure shell) protocol.
Defaults to on.
Enable SNMP If SNMP is disabled, no MIB is available on port 161. However SNMP traps
are sent as usual on port 162.
Defaults to on.
Allow spoofing If disabled, IP packets received on the data interface are dropped if they are
spoofed and would be replied to on the management interface.
Defaults to off.

Allow remote If enabled, factory reset (see appendix H) is available remotely using telnet or
factory reset ssh (if these protocols are enabled above). If disabled, it can only be accessed
from the USB interface using the method described in chapter 4.4.3.
Defaults to off.

Allow HTTP If disabled, the NOMAD is only available through encrypted HTTPS commu-
requests on nication. If enabled, it is also available through plain-text HTTP.
port 80 It is not possible to disable disable NOMAD access via HTTPS port 443 since
it is considered secure.
Defaults to on.
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License activation proxy

Proxy URL When using on-line activation, the NOMAD needs to be able to connect to the
license activation server. If the NOMAD is not connected directly to the Internet,
you can add the URL to a proxy server that it can use here. If not configured, the
NOMAD will try to use the proxy installed on the VBC host, as configured in the
Setup — Routing view; see E Appendix: On-line License Activation for more
details

If both telnet and ssh are disabled, terminal login is only available via USB cable, i.e. remote login
is disabled. Please refer to section 4.4.3 for information on how to connect to the probe using a USB
cable.

The NOMAD will create a self-signed SSL certificate and use this when clients access the user
interface via HTTPS (port 443). Since the certificate is not signed by a certificate authority, the

web browser will display an error message saying that the connection towards the probe may not be
secure.

The certificate is used to encrypt the communication between the client (usually a web browser) and
the NOMAD. The NOMAD can also be accessed via HTTPS from the VideoBRIDGE Controller
(requires version 5.5 or later). Choosing the HTTPS protocol over HTTP will cause a small and,
in almost all cases, insignificant additional load on the probe since the communication must be
encrypted by the web server.

Changing settings for spoofing should be followed by a probe reboot for changes to take effect.
Reboot is performed from the Setup — Ethernet view.

Clicking the Routing button will open a new window, allowing the user to display or modify the
probe’s routing table.

Params || Pages || Golors || Time || Ethemet | [ vians | [ vac || Login || ETR || vBc thresh | | Seheduling || Routing | | Security

System routing tahle

Provide arguments for route (--help far help): |-n

kemel [P routing table

Destingtion Gateway Genmask Flags Metric Ref Use face
0.00.010.0.30.1 128000 UG 000 ethD

0.0.0.0 10,0301 0.0.0.0 UG 000 ethd

0.0.0.010.0.40.1 0.00.0 UG00D0 ethi

10.0.28.0 0.0.0.0 255 255.252.0 U000 eth

10.0.40.0 0.0.0.0 255 255.255.0 U000 ethl

128.0.0.0 10.0.201 128000 UG D00 ethD

Security Parameters

Please note that any modifications to the routing table that is made in this dialog will be lost when
the probe is rebooted.
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7.15.14.2 Setup — Security — Authentication

Forts || Authentication || Tacacs+ || Local users || Access contral || Password |

Authentication settings

Authentication method Enahling authentication require users to log in

Login meszage |Access iz restricted to authorized users only. Message to display in Login dialog

Apply changes

The Setup — Security — Authentication view makes it possible to restrict access to the NOMAD
user interface by requiring the user to log in first.

Authentication method

Disabled NOMAD authentication is disabled, and no login is required when accessing the
NOMAD from a web browser. The NOMAD is seamlessly accessible from the
VideoBRIDGE Controller.

This is the default setting.

Tacacs+ NOMAD authentication is enabled.

When accessing the NOMAD with a web browser, users needs to authenticate
themselves with a username and password. These need to match the pre-defined
admin user, a user available on the Tacacs+ server configured through the Setup —
Security — Tacacs+ view, or any of the users configured in the Setup — Security
— Local users view.

Local users NOMAD authentication is enabled.
When accessing the NOMAD with a web browser, users needs to authenticate
themselves with a username and password. These need to match either the pre-
defined admin user, or any of the users configured in the Setup — Security —
Local users view.

If authentication has been enabled when accessing the NOMAD through the VideoBRIDGE Con-
troller, the local NOMAD user will be “admin”, but with restrictions imposed by the user account.
If the password has been changed from the default, the same password needs to be configured in the
Edit device popup in the VBC Equipment view.

The message entered in the Login message text field will be displayed to the user in the Login view
before logging in.
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7.15.14.3 Setup — Security — Tacacs+

Ports ||Authenticati0n | Tacacs+ | Local users || Password
Tacacs+ parameters

Server IP address 10023118 Tacacs+ zerver IP address
Secret LLCLLE L] Used to encrypt communication - must match setting on Tacacs+ server
Default local user TAC v This u=er account will be used by default for all Tacacs+ authenticated users
Auth-key B serLevel Key to be used to suthorize user access level if enabled on Tacacs+ server
Access level 1 Acmin admin ¥ Select local user account to match value azsigned by Tacacs+ server for Auth-key
Access level 2 Readyrite TAC v Zelect local uzer account to match value assigned by Tacacs+ server for Auth-key
Access level 3 ReadOnly demo ¥ Select local user account to match value azsigned by Tacacs+ server for Auth-key

This view is used to configure a Tacacs+ server for user authentication. For this to be used, Tacacs+
authentication must be selected in the Setup — Security — Authentication view.

To use Tacacs+ authentication, the IP address of the Tacacs+ server must be specified, along with the
secret key used to encrypt the communication between the Tacacs+ server and the NOMAD server.
The same key must also be specified as part of the Tacacs+ server configuration.

We recommend using HTTPS when using authentication, as this combines authentication with
encryption. Using authentication with HTTP is not considered very secure since it is possible to
sniff the un-encrypted communication and possible reverse engineer the scrambling of login details.

Tacacs+ parameters

Server IP address IP address of the Tacacs+ server used for authentication.

Secret Configures a fixed string used to encrypt the communication with the server.

Default local user Defines the local user ID that should be used on successful Tacacs+ authen-
tication.

Auth-key Defines which key in the Tacacs+ authentication response to use to determine
the user access level. The value of this key is compared to the Access level
below.

Access level 1-3  Up to three different Tacacs+ access levels can be configured to map to
different local user accounts, allowing different authenticated users to have
different access levels.

The value configured here is matched with the value of the Auth-key con-
figured above.
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7.15.14.4 Setup — Security — Local users

Ports || Authentication || Tacacs+ || Local users || Passward
-f
v TAC

W demo
uzers
uzerd
LUzers
uzerb
uzery
uzerd
uzers
uzerli
uzer
uzer!2
uzerl3

Edit user x

Enabled |+
Marme dema
Password  [sees
Read-only |+

|CIDSE | |Apply changes

List =ize:30
Thesze local users are in addition to the predefined admin user

This view is used to configure local users that are allowed to access the NOMAD user interface.
For these to be used, Local users authentication must be selected in the Setup — Security —
Authentication view. The NOMAD supports up to 30 local users.

In addition to the users defined here, the predefined “admin” user can also log in. The password for
the “admin” user is configured in the Setup — Security — Password view. Note that the login
requirements towards the Security tab is independent of the general authentication and always
requires the login of the admin user.

It is not possible to see which user is actually logged in to the NOMAD, as this information is not
kept or used by the probe.

Edit user
Enabled If this is checked, the user is allowed to log in.

Name User-name of the account used to log in.

Password Password of the account used to log in.

Read-only If this is checked, the user only has read-only access to the user interface.
When read-only access is activated a READ-ONLY access message is displayed
under the alarm list. To change any parameters, the user needs to log out and then
log in as another user.
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7.15.14.5 Setup — Security — Access control

Ports || Authentication || Tacacs+ || Local users || Access control || Password

Access control list - all Ethernet interfaces

Enable b
Allowed sources  10.0.301,10.0.30.2
WBC server 1003015

Yhen the Access control list is enabled only clients with IP source address matching the Allowed sources will have access to the probe.
Thiz means that the client will loze contact with the probe if his IP address is nat in the list.

Clicking Test ACL for 30 seconds hutton wil apply the seftings and automatically switch off ACL after 30 seconds so that the user can verify
what happens.

Multiple IP addrezses can be entered separated by spaces or comma. Single IP addresses and subnets are supported.
Example: 10.20.30.4010.0.30.0/24

If an address has been configured in SetupiBC, 1t will be added automatically.

It iz possible to dizakble ACL from a serial port login,

|Appl3~' zettings permanerrtlﬂ

|Test ACL for 30 seconds|

The probe user interface can be protected by a firewall. The firewall is configured in the Setup —
Security — Access control view.

The firewall settings are remembered across reboots. It is possible to lock oneself completely out of
the web and remote login interfaces. In that case a serial port login towards the probe, using a USB
cable, is required to disable the firewall, as described below.

The firewall is enabled by checking Enable in the dialog. When the firewall is enabled, only clients
accessing from IP source addresses listed in the “Allowed sources” field are allowed. In addition,
the VBC server will be allowed access if it has been enabled in the Setup — Routing view. Please
note that the firewall will not be enabled if no VBC server is specified and the “Allowed sources”
field is left blank.

We recommend testing the effect of enabling the firewall by clicking the “Test ACL for 30 seconds”
button first. Any surprises, such as unintentionally being blocked by the firewall and losing
connection to the probe, are then detected before the setting becomes permanent.

To disable the firewall using the USB interface, connect to the NOMAD using the method
described in chapter 4.4.3 and log in as the admin user. The default password is elvis, but
can be changed as described in chapter 7.15.14.6. Navigate to the /ewe/probe/core/setup/
security/accessList/ menu by selecting Back, security, accessList and change the value
for enableACL to false.

The firewall will filter the following ports: ftp(tcp), ssh(tcp), telnet(tcp), web(tcp), snmp(udp),
https(tcp).
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7.15.14.6 Setup — Security — Password

Forts || Authentication || Tacacs+ || Local users || Access control | Password

- Security Password
Password | ----- | Required passwaord to log in to this page, telnet, FTP or S5H
Repeat | ----- | Repest the password

It authertication is enabled this password must be reflected in the device setting in %BC's Equipment “iew
to avoid password prompting whenever clicking into the probe GUI from the YBC.

~Insecure downgrade

Allovw inzecure downgrace| |

All pazswwords, passphrases and DREM keys stored in the configuration will be reset to defaults if downgrading to a version
without scrambled password storage.

Thig includes the password for the admin user used to log in to this page.

Any local user's password will become empty. Take action to rectify this once the downgrade is complete.

Apply changes

The Setup — Security — Password view is used to change the password used to access all
of the Setup — Security section. The password is changed by entering a new password and
clicking the Apply changes button. If authentication has been enabled in the Setup — Security —
Authentication view, the password defined here can be used with the special username “admin”.

This password also applies for the admin user when logging in over USB or ssh as described in
chapter 4.4.3, as well as for software upload using ftp as described in appendix G.

Note that if the password is lost, the probe will have to be factory reset to access the Setup —
Security view.

The method for storing passwords in the configuration file changed in version 6.5, making it
incompatible with previous versions. The Allow insecure downgrade checkbox allows downgrades
to a version that is unable to read the passwords from the configuration. Please note that the admin
user password will be reset to the default, and that you will lose all passwords defined for local
users, DRM passphrases and keys configured for OTT channels and SRT passphrases and stream
IDs configured for multicasts.

It is possible to downgrade without losing passwords. Versions 6.3.0-12 and 6.4.0-5 and later can
read the new password storage, converting to the old format. If you need to downgrade further, make
sure the configuration is re-saved in the old format before proceeding, by making an inconsequential
change to the configuration before applying another downgrade. You could, for instance, change the
Probe name in the Setup — Params view and press Apply changes to save the configuration to
disk.
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7.16 Data
7.16.1 Data — Configuration

| Wain || Alarms || OTT || Multicasts | M || RDP || Traffic || Ethernet | ETR 280 || Content || Record || Setup || Data || apout

Configuration || Sofiware || Certificates || Table descriptors || Eii || Eii portahility || Storage |

—Export XML ~Import configuration XML
The following configuration can be imported:

Full configuration

Ethernet stream list withaut joininfo s Full configuration
. e Ethernet stream list (without join infa)
Ethernet stream list with joinint *
= teain s AN Joininr s Ethernet stream list (complete)
Ethernet threstolds » Ethernet thresholds
ETR 101 200 thresholds (A0 « OTT configuration (vith or weithout thrashaolds)
' « ETSITR 101 290 threshalds
ETE 101 290 thresholds (ETR) « Content thresholds

ETE 101 290 thresholds (PID
ETR 101 280 thresholds [(Setvice)

| Chooze file |N|:| file chosen

Redundancy

Traffic fiters

OTT configuration without thresholds

OTT configuration with threshalds

OTT thresholds only To impoart & manually edited config file delete its cre attribute (in line 2

Recarding confiquration with threshalds

Timeline configuration and cortent threshald=s

Scheduling information

Debug dsta

|Configurati|:|n snapshcﬂs|

Full and partial configuration of the NOMAD can be exported as XML documents. This is achieved
by clicking one of the links inside the Export XML frame. A new browser window pops up
containing the selected XML document. The browser will allow the contents of the page to be saved
to file.

Restoring the NOMAD configuration, multicast stream list or OTT channel list is just as simple.
Just click the Browse button and select the file that contains the XML document. Then click the Go!
button and the information in the XML document will be applied. The configuration, stream list and
thresholds exports can all be imported.

Configuration files generated by a probe can be imported by the NOMAD. Multicast stream lists,
OTT channel lists and scheduling information can also be exported to and imported from the VB7880
Advanced Content Extractor.

You can also import and export license and software maintenance keys in XML format from this
page.
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To import documents that have been manually edited the CRC attribute at the very top of the
document must be deleted (i.e. delete crc="..." from the file). This will bypass the checksum
verification mechanism.

Please refer to the document Eii External Integration Interface for detailed information about
XML import and export.

Note that the Ethernet setup parameters (IP address, netmask and gateway) and probe name and
location are not part of the XML document. Hence exporting the full configuration of one NOMAD
and restoring it on another will make the two NOMADs identical except for the network settings.

Clicking the Debug data export option will generate a document containing debug information that
may be useful if NOMAD misbehavior is reported. This file should be sent along with a description
of the misbehavior.

7.16.1.1 Configuration snapshots

Configuration || Software || Certificates || Table descriptors || Eii || Eii portability || Storage |

List of configuration snapshots

Used configuration slots: 140

Timestamp Cas Description

2025014771102 54 xml 9511 kB 2025-01-17 11:02:54 55 414 £.5 configuration

|Restore selected|  [Delete selected |

Provide & description of the snapshat: | | [Add new configurstion snapshat |

Configuration

Configuration snapshots allow you to save up to 3 named probe configurations directly on the
probe. Each snapshot represents a Full configuration XML document and can be used to restore
the probe to a previous state, similar to uploading a configuration XML.

Access the Configuration snapshot view by clicking the Configuration snapshots button below
the XML export options in the Data — Configuration view. From here you can restore any existing
snapshot by selecting it and clicking the Restore selected button, and create new snapshots by
providing a name and clicking the Add new configuration snapshot button. If all snapshot slots
are used, you can delete an existing snapshot by selecting it and clicking the Delete selected button.

Click the Configuration button to return to the Data — Configuration view.
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7.16.2 Data — Software
Configuration || Software || Table Descriptors m

Import device software Software upgrade information

Device software files have the extension tea The softvware maintenance period on this device is walic until 2023 Moy 1.

After thiz date the device cannct receive newy software updates.

Chooze File | Mo file chozen Maintenance versions of previous releases can still be installed.

The software maintenance period can be extended by cortacting vour zales representative.
The hardware key found in Akhout—License will be reguired to get the upgrade key.

The software section allows the NOMAD to be upgraded to a newer software version and for
timezone definitions to be updated independently from the software. Select the .tea file from the
local PC and click Go! to copy the software to the NOMAD. When the upload is complete, clicking
the Save flash button will store the new software to flash. Note that the probe must not be powered
down during the flash save process. Flash save progress is indicated by progress bars. Note that
the probe will reboot when the new software has been successfully stored in flash, and it will be
unresponsive until reboot is completed.

A more detailed description on the software update procedure can be found in G Appendix: Software
Upload

Configuration || Software || Table Descriptors || Eii |

Software image uploaded successfully

14505925 hytes saved to disk

Save flash
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Software update in progress

Witing ...

e T T T e
artings: |1l 3% |

-- Do not power off -
The probe will automatically reboot on completion

Stats updated: 20172017, 8B:14:38 AN

Upgrading to a new major release requires a valid software maintenance license, please refer to
F Appendix: Software Maintenance for more details. If the current software maintenance license

does not cover the uploaded software version, the upgrade will be aborted and the current version is
kept.

7.16.3 Data — Certificates (requires OTT-OPT)

Configuration || Software || Certificates || Tahle descriptors ”HH Eii portahility || Starage |
Certificate storage

~Import PKCS 12 certificate
Import ceificates from PKCS #12 archives (file extensions p12 or pfx)

Passphrase|Enter paszphraze uzed for the PKCE #12 archive

Hame |Name to store the imported CEl

Type ® Cliert certificate ' €4 certificate

| Chooze file |N0 file chozen

Marme 'y Salic from “alicl uritil

old-ca pem Bridge Technologies co as a A, 1956 Aug 15 2002740 2024 Oct 17 13:4313 | 2034 Oct1513:4313 2279kB
selfzigned-ca pem Bridge Technologies oo as 2 A 1956 &ug 15 2002210 2024 Oct 17 15:20:06 | 2034 Oct 15 15:20:06 2273 kB
selfsigned-cli-1 pem Bridge Technologies co as u] Clierit 1956 Aug 15 20:22:58 2024 Oct 17 13:52:22 2025 Oct 17 13:52:22 5599 kB
zelfzigned-cli.pem Bricdge Technologies co as 2 Cliert 1956 Aug 15 2002236 0 2024 Oct 17 15:27:58 | 2034 Oct 15152758 5602 kB

Delete selected

This view makes it possible to upload client certificates for mTLS authentication and CA certificates
for TLS host verification.
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Use Import PKCS #12 certificate to upload a certificate. Certificates must be available as a PKCS
#12 archive (these files usually have a p12 or pfx file extension). Enter the passphrase used for
the PKCS #12 archive, enter a name under which to store the certificate, and select whether the
certificate is a client certificate or a CA certificate. Click the Browse button to select the file that
contains the certificate and then click the Go! button and the certificate will be imported.

All imported certificates are displayed in the certificate list in the bottom half of the screen. To
remove certificates from the certificate store, select the certificate or certificates to remove and click
the Delete selected button.

7.16.4 Data — Table Descriptors

Configuration || Software || Table Descriptors || Ejj

—Iimport custom table descriptors
Cuztom Table Descriptar files have the extension .ctd

Chooze File | Ma file chosen

It is possible to upload parser files to the probe adding support for private descriptors. Private
descriptors should be enabled (in the Setup — ETR view).

Contact Sencore for more information about private descriptors.
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7.16.5 Data — Eii

Configuration || Software || Cerificates || Tahle descriptors ”E“ Eii portahility || Storage |

~Export XML
For mare information zee the AboutTechnologies TAB.
generaldata

ethdata

mywvdata (optional ?streamMame=X as arg)

piclinfo

ottdata

etrdata (optional Pinputld=X&tuning=etupld="" as arg)
etrepg (required Finputld=X&etrEnginefo=Y" az arg)
etrcurrentegg

zcte3Sdata [optional Pinputld=X&tuning=etupld="" as arg)
statuz

alarms

alarmconfigdsta
ipredundancy

The External integration interface (Eii) allows inclusion of Sencore VideoBRIDGE equipment
into 3rd party NMS systems. In order to facilitate integration the Data — Eii view allows export
of XML files containing the data typically being requested by an NMS system via the regular Eii
interface.

Please refer to the document Eii External Integration Interface for detailed information about FEii.

7.16.6 Data — Eii Portability
Configuration || Software || Certificates || Tabile descriptors || Eii || Eii portability || Storage

—Eii portability

These zettings are used to support import and export of configuration files across probes with different
netwark interfaces

Logical name Device name
data pap2 - Amber v
data2 popl - Blue W

management eml - MGMT1
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This view makes it possible to map the logical network interface names data, data2 and manage-
ment to the physical network interfaces available on the NOMAD. These mappings are used when
importing and exporting configuration files between probes of different types and when using the
setrdp Eii interface.

7.16.7 Data — Storage (requires FLASH32-OPT)
Configuration || Software || Tahle Descriptors HE‘ Storage

SDcard File Storage

PCAP
PCAP file ready for transfer

PCAP_2020-02-28::11:32:19

imestarmp Size — Used: 5805 GB/23.12%
RDP1 2016-12-15:11:52: 28 4= 2016-12-15 10:53:01 | 377.95 MB | Rename Free: 2284 GB/76.85%
RDP1 2016-12-15:11:5228 metatsd | 2016-12-1510:523 | 1017 B Rename Total 2343 GH

RDP2 2016-12-15:08.50: 25 s 2016-12-15 08:51:22 | 715.26 MB | Rename

RDPZ 201 6-12-15:09.50.2% metatd | 2016-12-15 05:50:535 31 B Rename

RDPZ 2016-12-14:16.35.52 t= 2016-12-14 15:37.20 715.26 MB | Rename

ROP1 2016-12-14.:16:35.22 t= 2016-12-14 15:36:47 | 71526 MB | Rename

ROPZ 2016-12-14:16:35:52 metatd | 2016-12-14 15:35:56 1017 B Rename
ROPT 2016-12-14:16:35:22 metatd | 2016-12-14 15:35:26 1017 B | Rename
RDP1 20161214 161708 metatd | 2016-12-14 15:17:09 1011 B | Bename
EDP1 2016-12-14:16.17.03 = 2016-12-141517:08 | 67728 kB | Bename
ROPZ 2016-12-14:16:08:11 1= 2016-12-14 15:09:15 715,26 MB | Rename h

|Defete selected| [Delete all files|

The FLASH option allows a 32 Gbyte flash card to be used for storing recordings and log files
from the measurement logger. Log files from the measurement logger, configured using the Setup
— Meas. log view, are available here. RDP recordings made from the RDP — Control view are
automatically stored and can be retrieved from here.

PCAP recordings made from the Ethernet — PCAP view can also be stored for later retrieval.
When a PCAP recording is available, clicking the Transfer files button copies it to the persistent
storage area.

The probe will generate system information messages when the storage has less than 10 % free
memory. When the storage is full, a system error is generated. These are configured in the Alarms
— Alarm setup view.

The flash storage is shared between the measurement logger and RDP/PCAP recordings. If
these features are used in parallel, keep track of the available storage to ensure continuous
logging and prevent loss of data.
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7.17 About
7.17.1 About — Release info

Main  Alarms  Multicasts MW RDP Traffic  Ethemet ETR290  Content  Setup  Data  About

Releaseinfo  License  Technologies  Credits  System

Product: %B330
“Wersian: 7.0.0-0
Built: Mar 4 2026 125226
HW s 100

This view shows the product name, software version, the software build date and the hardware type
of the NOMAD.
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7.17.2 About — License

Release info  License  Technologies  Credits  System

Available options

Available |Installed | Cption code Option name gl
< < IP-COPT IP Wonitaring and Analysis (30 streams) [i}
< < AEC-OPT Advanced Ethernet Option [i]
< < ETR280-OPT ETZI TR 101 230 for Bthernet (50050 parallel engines) [i]
< < OTT-ORT OTT Active Testing (50050 channels) [i]
< T20-0PT DB-T20I Encapsulation Synchronization Monitoring [i}
< < SCTEZS-OPT SCTESS Signaling Analysis and Logging [i]
< < VB G2-0PT Second 1 Ghit Data Interface [i}
V¢ FLASH32-CPT Flazh Storage (32GE) [i]
< < WB2xxRF-OPT Additional RF inputs (646 inputs) [i]

Current license details License key

Probe status: Permanent Product license key or softvware maintenance period key:

Harchvare key:_ B [Erter product key E

Currert In::ens:e.. werified The licenze has been activated on-line and wil be verified periodically.

Controller serial 0708-5428 Hote: Chancing the feature license key will reboot the prokbe!

Board serial shat 2 27-07283483-270124

Board serial slot 3 24-07273324-250723

Production date: 2024 Dec: 18

Software maintenance period:

Manage license activation

The current license does not reguire on-line activation.

[Fenew | [Renew license off-line|

If you release the license, you will need to erter the license key again to re-
activate it

The License view displays the currently active license. The license includes the available NOMAD
options and software maintenance details. By clicking the blue information icon associated with
each option it is possible to view option details.

The NOMAD supports two different licensing schemes, on-line activated licenses and classic
licenses. When using a classic license, product and software maintenance license keys are tied to the
hardware key, in a non-transferable manner. The license is installed once, and can also be exported
in XML format from this page. The classic keys can be imported using the Data — Configuration
view.

When using an on-line activated license, the license key is activated towards a license server.
Depending on the license properties, the activation might need to be updated periodically. The
Current license field will display information on when the license key was last activated and
possibly when it needs to be activated again. Click the Renew button to immediately renew the
license with the license server.
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Click the Release button to remove the current license, making it available to another host.
Please make sure you have the license key available before you do this, as you must enter it
again on the system you wish to transfer the license to. If you have lost the license key, contact
your dealer to retrieve it. Make sure you include all details from this page in your request.

Please refer to E Appendix: On-line License Activation for more information on how to use on-line
activated licenses. This appendix also describes how to renew the license when the NOMAD cannot
connect to the Internet.

Please refer to F Appendix: Software Maintenance for more details on software maintenance

licenses.

A basic probe may be upgraded to include the ETR 290 option. This can be done on-site by the user
when the option has been purchased.

Current license details

Probe status:

This shows information about the current status of the license.

Activated indicates a license has been activated successfully, and Perma-
nent indicates a non-transferable on-line activated license.

Demo license indicates a time-limited license, and also indicates the time
remaining.

Not activated means that the system does not have a valid license; if the
status says Not activated yet, the system has a valid license but the system
time is set incorrectly to a time before the activation. If the status says
activation period has expired, the system has a valid license, but the
activation period has expired, either because the system has not been able to
renew the license or because the system time is set to be into the future.
Not covered by software maintenance license is displayed if the installed
version is not covered by the maintenance license. The software upgrade
procedure usually blocks the installation of such versions.

Please refer to E Appendix: On-line License Activation for more information
on how to use on-line activated licenses.

Hardware key:

The unique ID used to identify the system. This ID is used to tie the license
to the system.
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Current license: If using a classic license key, the license key will be displayed here.
When using an on-line activated key, the license status is displayed instead:
Verified indicates that the current license was read properly; when using a
license that is not permanent, the time the license was last verified against
the license activation server is also displayed.
Off-line indicates that the current license has not been verified against the
license activation server. The message will also include information about
when the license activation must be renewed to avoid losing access to the
license.
Checked indicates that the system does not have an activated license, and
includes the time when the status was last checked with the license activation
Server.
Unknown is displayed if the activation status could not be determined, this
is often because the system time is configured incorrectly.

Controller serial: The serial number of the NOMAD.

Production date: Displays the date when the system was produced.

Software Displays the end date of software maintenance for the currently attached
maintenance license.
period: Please refer to F Appendix: Software Maintenance for more details on
software maintenance licenses.

7.17.3 About — Technologies
Release info || License || Technologies || Credits

TIME 1R As part of the VBC, the Timeline functicnality enables cperators to go back and explore,

understand, verify and document in complete detail what happened at any given time, or lock
for patterns over lenger periods of time to identify and eliminate problems.

Gold TS Protection makes monitoring for digital services much quicker to set up, and fault-
- TS tracking much faster, more accurate and secure. Gold T3 Protection includes all the checks
PROTECTION specified in the ETR290 standard, but goes much further to include testing for critical conditions
missed by ETR290.

External Integration Interface (Eii} is a well defined interface allowing easy integration of
Bridgetech probes inte a 3rd party network management system (NMS). Measurement data
and alarms from the probes can be accessed by the NMS through SHNMP traps and/or XML

fu!rn:'i;"lgl: files, enabling development of a customised graphical user interface that could comprise

INTERFACE equipment from several manufacturers. The Eii interface is described in a document that is
open and available.

@m . Full Service Monitoring (FSM) allows easy validation of any server reachable by the probe via

"han Ethernet. The servers may be probed by either sending an ICMP echo request packet (also
known as ping) or performing an HTTP get request. The FSM feature thus allows the operator
to verify that vital system compenents like remote VoD, CA and middleware servers are active,
ensuring cerrect overall system performance. In the event of a server net being reachable, the
operator will be notified by an alarm so that the problem may be corrected. =
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The Technologies view lists some of the technologies available in the Sencore VideoBRIDGE
product family.

7.17.4 About — Credits

Release info || License || Technologies || Credits || System

Containg software licensed under the G General Public License wversion 2. Pleaze contact vour dealer to receive copies of the
source code for these parts.

Contains softvware licensed under the GHU Lesser General Public License version 2.1,

Caontains saftveare icensed under the kozilla Public License version 2.0,

Contains software licensed under the Apache License version 2.0.

Contributors: Zhi Li (zlii@netflix.com), Todd Goodall (heyondmetizi@amail com), Zhengxiong Zhang (zhang.zhxiongi@amail.com), Joe Lin
(joe yuchieh in@gmail.com), Eddy Wil (chihao eddy wu@ogmail .com)

Cortaing software from the cURL project licensed under the cUREL license.

Cortains software from the FRmpegy project licensed under the GHU Lesser General Public License version 2.1,

Thiz product includes zoftware developed by the CpenSSL Project far uze inthe OpenssL Toalkit. This product includes cryptographic
software written by Eric Young (eay@cryptzoft.com). OpenSSL is licensed under both the CpenSEL license and original S5Leay
license

Cortaing software based on the jzon.hpp library. jzonhpp is copyright @ 2013-2019 Niels Lohmann.

Contains the jQuery library from the JS Foundstion, icensed under the MIT license. Copyright JS Foundation and other contributors.
Cortains software from the biTStream project, licensed under the MIT license. Copyright & 2010-2011 Yideol AN,

Contains software from the brunzli project, licensed under the MIT license. Copyright © 2019 Google LLC.

Containz libebur1 28, licensed under the MIT license. Capyright @ 2011 Jan Kokemiller.

Cortaing software from the libpepo: project, licensed under the BSD license. Copyright & 2001-2017 Jeroen T. Wermeulen.

Cortaing software from the libpcap project licensed under the BED license.

This view shows information about the software included with the NOMAD.
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7.17.5 About — System

Release info || License || Technologies || Credits || System

Probe processes Disk status

Process Status Started Usr Sys hdemory RaM Disk 88% free (B96M)

probe evwe Running 2024-03-22 16:45:09 5% 0% 1 00 Configuration: 94% free (BM)

probe sap Running 2024-03-22 164510 0% 0% 4 Flazh &larms: 99% free (32M)

probe flazhzerver Running 2024-03-22 16:47:14 0% 0% 3nd S0 storage: 99% free (29G)

probe tsotflosd Running 2024-04-21 11:33:28

probe linkaut Running 2024-04-21 11:33:28

clemodd Running 2024-03-22 164712 0% 0% 4 Server response time

vh255 Disabled Jittery walues may be caused
backplane Running 2024-03-22 164711 0% 0% M Static STma Redo by broveser averhead,
probe esyslog Running 2024-03-22 16:47:14 0% 0% 2 request: network [stency or heswy
probe etr Running 2024-03-22 164712 0% 0% S5h Ioad

probe relay Running 2024-03-22 164712 0% 0% S

probe.ans Running 2024-03-22 164712 1% 0% 27 .

proke i Running  2024-03-22 16:47:12 0% 0% 5 Lk

probe vidans Running 2024-03-22 164712 123% 13% 1250 (+2h) Debug....

probe capture Running 2024-03-22 16:47:12 0% 0% an Syztem status (ML)

probe ot Running 2024-03-22 16:45:10 % 13%  14M

bk mict okite Running 2024-03-22 16:4712 0% 0% o

probe sy Running 2024-03-22 164712 0% 0% [=1d]

ngin Running 2024-03-22 16:48:03 0% 0% G

sCHi-wrapper Running 2024-03-2216:4712 0% 0% 2

lclpacd Running 2024-03-22 16:45:03 0% 0% 2M

The System view displays a snapshot of the current status of the system, to ensure correct NOMAD
operation.

The Probe processes overview displays the NOMAD services that are required. All the NOMAD
services listed should have status Running or Disabled if the corresponding feature is not licensed or
available. The current CPU and memory usage is also displayed.

Disk status displays free disk space to give the user some overview of disk resources available.

Server response time is determined upon entering the System view. When the Redo button is
clicked, a new request is sent to the web server.

Clicking the Debug... link allows the user to generate a document containing debug information
that may be useful if NOMAD misbehavior is reported. This file should be sent along with a
description of the misbehavior.

Clicking the System status (XML)... link generates an XML document with a short description of
the system status.
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A Appendix: NOMAD Versus VBC Alarms

Please note that Eii and support for the VBC is not enabled for NOMAD probes by default. Enabling
external integration for the NOMAD probe requires the Eii optional license. Please refer to the
About — License view from NOMAD’s Web UI to check the license availability.

The NOMAD alarms are independent of the VideoBRIDGE Controller alarms. The NOMAD has
been designed to yield instantaneous alarms based on the current measurements. This typically
results in lots of short-lived alarms that would be “too much” for the VBC to report, as the VBC may
control a large number of NOMADs. The VBC therefore generates alarms based on error-second
statistics gathered from NOMADs during a selectable time period (default 60 minutes — sliding
window).

Some the VBC alarms map to only one probe alarm type. Other the VBC alarms map to several
probe or VB7880 Advanced Content Extractor alarms. As an example, the VBC alarm ETR pri one
error does alarming for the following probe alarms:

* TS sync

* Sync byte

* PAT

* Continuity

* PMT

* Missing PID

The VBC GUI has functionality for searching for all NOMAD alarms that have corresponding VBC
alarms. This makes it easier to find the cause of an VBC alarm.

Ethernet measurement data are sent from the NOMAD together with Ethernet error-second threshold
values (as set in the NOMAD Setup — VBC thresh. view). The VBC monitors the error seconds for
each parameter and will raise an alarm provided that the error-seconds figure exceeds the threshold
value, as monitored during the windowing period.
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Figure A.1: VBC alarming based on NOMAD measurements
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B Appendix: Monitoring Practices

This Appendix summarizes a few useful monitoring practices.

B.1 RTP Monitoring

When running video inside an RTP wrapper it is possible to exactly deduce the number of dropped
IP frames due to network issues. This is possible as a result of the 16-bit sequence counter inside
the RTP header. When the protocol mapping is n'TS/RTP the RTP parameters RTPdrop, RTPdup,
RTPooo and RTPlag will be updated and the corresponding alarms Packet drops:N, Duplicate
packets:N and Out of order packets(lag:N) are fired (if not switched off).

Note that the probe will perform out-of-order corrections before RTP packet loss analysis is per-
formed.

Example of RTP sequences and their effects on monitoring:

Sequence Effect

..., 10,11, 12,13, 14, 17, 18, 19, ... Monitoring page: RTPdrop:+2

2 dropped packets (15-16) Alarms & events: RTP Packet drop: 2

..., 10,12, 13,16, 17, 18, 19, ... Monitoring page: RTPdrop:+3

1 and 2 dropped packets (11, 14-15) Alarms & events: RTP Packet drop: 3
Monitoring page: RTPdrop:+2

..., 10,11, 15, 12, 14, 16, 18, 19, ... Monitoring page: RTPooo:+1

2 dropped packets (13, 17) Monitoring page: RTPlag: 3 (at least)

1 out of order packets of order 3 (15— 12) Alarms & events: RTP Packet drops: 2
Alarms & events: RTP out of order packets (lag:3)

B.2 Default Multicast Monitoring

When the protocol mapping is n'TS/UDP, meaning there is no RTP information in the multicast
stream, there is no easy way to isolate and register network-induced errors. Assumptions can be
done by performing continuity counter analysis for the content of each received UDP-frame on the
fly. The probe will note CC-errors (CCerr) and generate corresponding alarms (CC skips:N).

Imagine the following MPEG-2 Transport Stream being generated by an encoder. The TS contains
two PIDs (50 and 51) and the Continuity Counter (CC) values are continuous for each PID since
there are no packets missing.
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PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51
CC: 12 CC: 1 CC: 13 CC:2 CC: 14 CC: 3 CC: 15 CC: 4 CC: 0 CC:5
PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51
CC: 1 CC: 6 CC:2 CC:7 CC:3 CC: 8 CC: 4 CC:9 CC: 5 CC: 10
PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51 PID: 50 PID: 51
CC: 6 CC: 11 CC:7 CC: 12 CC: 8 CC: 13 CC:9 CC: 14 CC: 10 CC: 15

When the Transport Stream reaches our imaginary head-end some packets (those with red frame)
have been lost (maybe due to a bad satellite connection). Our IP-Streamer packs 7 and 7 MPEG-2
TS packets into each UDP-frame (mapping is 7TS/UDP) and the resulting frames may look like:

PID: 50 § PID: 51 | PID: 50 | PID: 51 | PID: 51 | PID: 51 | PID: 51
CC: 12 CC: 1 CC: 13 CC:2 CC: 4 CC:5 CC: 8
PID: 50 | PID: 51 | PID: 50 § PID: 51 | PID: 50 | PID: 51 | PID: 50
CC:4 CC:9 CC:5 CC:10 | CC:6 CC: 11 CC:7

The probe’s response to this multicast is summarized in the following table:

Sequence

Effect

UDP packet #1 (7 MPEG2 TS packets):
PID 50: 12, 13, 14, 15

PID51:1,2,4,5,8
PID 51 has 2 CC discontinuities of 2 (2—4)

and 3 (5§ —8)

Monitoring page: CCerr:+2

UDP packet #2 (7 MPEG2 TS packets):

PID 50: 4, 5,

6,7

PID 51: 9, 10, 11

PID 50 has 1 CC discontinuity of 6 (13 —4)

Monitoring page: CCerr:+1

If no more CC-errors for at least 1 second

Alarms & events:

CC skips:9 discontinuities:3

Depending on the thresholds you may also get: MLR
>= warning-threshold (9 >=1)

There were 9 TS packets missing (with red frame) and the alarm reflects this.

B.3 Strategy for MediaWindow Analysis

This section provides further insight into MediaWindow analysis and suggests how the Ethernet
threshold settings can be configured to maximize the usefulness of the MediaWindow graphs and

alarms.
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The MLR value is always calculated using the continuity counter inside the transport stream packets.
Since the continuity counter is expected to increase by one for each packet of the same PID it is
possible to detect missing TS packets by noting gaps in the continuity counters. Knowing that there
are usually 7 transport stream packets inside one UDP packet you expect a continuity counter error
of 7 if one UDP packet goes missing. This corresponds to an MLR value of 7. The range of the
continuity counter is 4 bits meaning that if you are unlucky and lose exactly 16 packets for the same
PID you will not be able to detect the packet loss at all. Losing 16 or more packets of the same PID
is very rare and will only happen in networks with plenty of obvious problems.

Not all PIDs carry continuity counters. The null packets (PID 8191) and PIDs carrying PCR
(program clock reference) do not carry continuity counters. This is the reason why losing one UDP
packet does not necessarily result in an MLR of 7 but maybe 6 or even 5 (assuming the mapping is
7TS/UDP).

Systems typically do not mix the mappings among their streams so there is seldom a need to
remember the mapping for streams in order to interpret the exact impact of MLR values.

The range of the MediaWindow graphs can be configured by the user. Even when the graph is updated
in “real-time” each bar in the graph will represent a large number of elementary measurements. For
a SMbit/s stream there will be approximately 500 elementary measurements per second, assuming a
mapping of 7 TS packets into each UDP-frame (i.e. there are approximately 500 UDP packets per
second). An elementary measurement is generated for each interval between two neighboring UDP
frames.

Within each update-interval only the extreme IAT and MLR values are displayed in the graph. For
IAT the peak inter-arrival time over the measurement period represents the IAT for that period. For
MLR the highest loss ratio within any second represents the MLR for that period.

When the range of the graph is set to larger intervals, even more elementary measurements are
merged for each bar-interval.

The rest of this discussion assumes the MediaWindow graph range is set to “running” since that
lowers the probability that more packet losses occurred inside the same bar-interval.

The following figure shows how a large number of elementary measurements are represented by one
bar in the graph.
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B.3.1 |IAT Before and After Router

Packet-loss that occurs before or inside a router will usually not be visible since the queuing
mechanism at the outgoing interface of the router will send out packets in an orderly fashion. If
however the packet-loss did occur after the router (due to line noise for example) thus affect the
timing between two neighboring packets — effectively doubling it — the packet loss will always affect
the IAT component for CBR streams. For VBR streams, that are jittery by default, the extra time gap
may have no effect since there may already be other larger gaps within the MediaWindow interval.
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If a UDP packet goes missing after it has left the router it will visually affect both the IAT and MLR
for CBR streams. The pink line represents one elementary measurement.
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For VBR streams a similar packet-loss will not necessarily affect the IAT graph even if the time
between two neighboring packets doubles. The pink line represents the IAT and MLR value measured
for the missing packet.

B.3.2 Identifying UDP Packet Loss

This discussion does not apply to streams with TS/RTP mapping since in that case identifying UDP
packet loss is straight forward.

There is no fail-safe way to distinguish packet loss caused by dropping UDP packets from packet
loss caused by dropping packets inside the TS layer. IP based networks will generally not introduce
new errors in the TS layer. As soon as the TS layer is wrapped inside UDP packets all further
processing operates on the UDP packets.
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The pink line indicates a packet loss of 1-4 with no jitter component.

As a rule of thumb, the co-existence of small MLR readings (1-4) and no IAT readings can be
assumed to have been caused by packet loss in the original TS data.
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The pink line indicates a packet loss of 6 or 7 and a doubling of the jitter component.

A UDP packet-drop will usually show up in the MLR value as a multiple of the mapping value; for a
mapping value of 7 TS packets into each UDP packet, the MLR component will be equal to 7, 14,
21 etc.

Slightly lower values such as 6, 13, and 20 can be expected if a missing UDP packet did contain one
TS packet without continuity counter (i.e. a PCR packet with no payload).

As we have seen, there is no sure way to distinguish between UDP packet-loss and loss in the
underlying TS packets. One way to deal with the situation is to have a probe doing zero readings
close to the signal source before the network can introduce UDP packet loss.

B.4 Multicast Thresholds

It is useful to configure individual threshold settings for IAT for each stream unless they are fixed at
the same bit-rate. Streams that are being monitored by several probes should have equal Ethernet
thresholds configured on each probe to make it easy to compare measurements for a stream across
several probes.
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As a rule of thumb the IAT warning threshold could be set to 50% above the max IAT value observed
over a considerable period of time, the last 24h or so. The IAT error threshold could be set a little
below the maximum jitter the system can tolerate — usually limited by the STB jitter tolerance. STB
manufacturers should be able to provide information about how much jitter they can handle. Setting
the Ethernet warning-threshold too high results in a graph where almost all plots are close to the
x-axis and it becomes less useful to visually compare MediaWindow graphs.

For streams with TS/UDP mapping the default MLR threshold is set so that errors are reported if the
number of CC errors exceeds the number of TS packets in one UDP frame (assumed to be 7).

B.5 Content Thresholds

When enabling the various content analysis options in the Content — Content thresh., a processing
overhead is introduced. Some of the options introduce a relatively small performance overhead,
whereas some may introduce a greater overhead. The overhead is also relative to the data that is
being analyzed, performing picture analysis is heavier on a 4K UHD video stream than on an SD
stream.

The Main — CPU usage view contains a Backlog column that indicate the length of the content
analysis queue for each of CPU core. As long as the backlog value is stable, the system should
have enough resources to handle the configured load. If the value keeps increasing, try disabling
content analysis for a few streams, or filter away PIDs that do not need to be analyzed in the content
threshold.

The NOMAD will raise a Content analysis overloaded system alarm if it detects that it is unable to
keep up with the configured load. Try to reduce the load, as described above.

If the load on the content analysis process becomes extremely high, it might start to drop incoming
data that it is unable to process. If this happens, the NOMAD will raise a Data queue overflow
(btvidana) — Thumbnailing and freeze-frame analysis paused, SCTE35 data may be lost system
alarm.

B.6 Dedicated interface for OTT

As a rule of thumb, you should never have OTT traffic on the same network as multicasts. This
means that you should either use one NOMAD for multicast and one for OTT, or you should use
different and dedicated interfaces for each.

The interface used for OTT traffic is controlled using the Setup — Routing view.

B.7 Monitoring HTTP Live Streaming (HLS)

In HLS, each profile is identified by its own playlist, whose URL is listed in the master playlist,
which in turn is downloaded from the Manifest URL as configured in the channel configuration in
the OTT - Channels view.
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By default, the OTT profiles are identified by their URL. Some streaming systems generate profile
URLs based on a session ID, and in some cases these session IDs are re-generated every time the
master manifest is downloaded. In these cases, the OTT engine will see all profiles as new every
round and is unable to retain any profile history. If this happens once, the event All playlist URLs
changed is flagged, and if it happens repeatedly, the alarm HLS playlist URLs unstable will be raised
on the channel.

In both cases, the recommendation is to enable the setting Monitor HLS profile manifests only.
This will keep the downloaded master manifest in memory until the session times out (as indicated
by the playlist URLs becoming unavailable), and will also change the way profiles are identified to
instead use their position in the master manifest.

To avoid unwanted alarms about the session timing out, and gaps in the monitoring, set the Reset
connection after timeout value in the OTT — Settings view to a value shorter than the session
timeout.

B.8 Monitoring RTMP and SHOUTcast

For RTMP and SHOUTcast, data is transmitted in real-time. To allow time for analysis, the NOMAD
downloads data in chunks of ten seconds and then stops, which means that it cannot continuously
monitor streams of these types. Since network access blocks the OTT engine, channels of these
types should be assigned their own engine or at least not be mixed with channels of other types.

B.9 OTT descrambling with Verimatrix

If you are using a Verimatrix VCAS 3.7 server to encrypt your OTT stream, you can get the NOMAD
to descramble the segments. It will uses the same API to descramble the segments, as the encoder or
segmenter uses to encrypt the segments. To achieve this, the NOMAD need to be able to reach the
VCAS server’s private encoder interface.

Since the NOMAD only uses a single interface for OTT, your network needs to be configured so
that the NOMAD can reach both the VCAS server and your origin server on the same interface.

B.10OTT Bandwidth requirements

The recommended available bandwidth for full coverage OTT monitoring is equal to the sum of the
profile bitrates monitored plus an estimated overhead of 20 % for manifests and IP, TCP and HTTP
headers.

Note: The OTT engines will be using all available bandwidth on the interface in spikes while
downloading the segments, this is the main reason why it is not a good idea to mix multicasts on the
same interface, as it can cause packet drops which multicasts cannot handle.
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C Appendix: OTT Profile Health

C.1 OTT Profile Health Bar

!

First profile Fifth profile
Status: OK Status: Major alarm

The profile health bar displayed at channel level shows an overview of current status for individual
channel profiles. Different colors indicate status:

e Green: OK

* Yellow: Warning

* Orange: Error

* Red: Major

» Black/Dark red: Fatal

All enabled alarms may affect the profile health bar, and alarm severities can be assigned to each
alarm in the Alarms — Alarm setup view.

C.2 OTT Profile Health Timeline

Major alarm approximately
15 minutes ago

st L et 181}

2h ago Time now

100%

The OTT profile health timeline shows information about channel bitrate and channel alarm status
for the last two hours, with a time resolution of one minute. Green parts of the timeline indicate
profile download time versus segment length. The graph is scaled so that 100% indicates a segment
download time identical to segment length (in seconds), segment length being signaled in the profile
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manifest. Quick segment download times therefore result in a ‘low’ green graph, as seen in the left
hand part of the graph above. When download times exceed the user-defined profile bitrate warning
and error thresholds the graph is colored yellow and orange respectively.

In addition to profile bitrate indication the graph displays profile status information related to non-
bitrate alarms. Active profile alarms are represented in the graph as 100% bars, the color reflecting
the severity of the alarm. If several alarms are active within a one minute period the graph color will
reflect the most severe alarm. Historical alarms can be examined in more detail by viewing the OTT
alarm list.
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D Appendix: SRT Streams

D.1 Introduction

D.1.1 Overview

SRT is a user-level transport protocol that ensures secure, reliable transport of video and audio
across multiple unstable network connections. With the UDP data transfer protocol at its base, SRT
introduces several enhancements such as end-to-end encrypted data packets (using AES), improved
congestion control and efficient packet loss recovery.

D.1.2 Reception

The probe currently supports receiving up to 4 concurrent SRT streams. SRT reception is configured
by editing a stream in the Multicasts — Streams Edit view and providing the necessary SRT
parameters. In this manner the received SRT stream is turned into a stream for TS monitoring. More
details are provided in section 7.4.8.

The probe can use the SRT protocol to receive streams in three modes of operation:

* Caller: the probe sends the connection request to the peer, which must be listener, and this
way it initiates the connection.

* Listener: the probe waits to be contacted by any peer caller.

* Rendezvous: both parties are equivalent and both the probe and the peer attempt to initiate a
connection simultaneously. Whichever party happens to start first (or succeeds in punching
through the firewall first) is considered to have initiated the connection.

When using the probe in Listener mode it is mandatory to specify:
* Port: local port to listen for connections on

The Host field is ignored in Listener mode.

When using the probe in Caller or Rendezvous mode it is mandatory to specify:

e Host: remote IP address to connect to

e Port: remote port to connect to

All modes of operation may be encrypted and therefore accept a passphrase to decrypt the stream.

In all modes of operation the probe utilizes the network interface the stream is “joined” on, specified
in the General tab in the Multicasts — Streams Edit view.
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D.1.3 Transmission

The probe supports relaying up to two streams using RDP (Return Data Path), and these may be
transmitted using the SRT protocol. SRT transmission is configured in the RDP — Setup view.

When mode Relay over IP is selected, Encapsulation can be set to SRT.

Encapsulation can be set to SRT when the Relay over IP mode is selected. It is then possible to
specify these SRT Transmit options:
* Mode: The SRT mode of operation utilized to transmit.

* Passphrase: passphrase to encrypt the forwarded stream. Must be between 10 and 79 characters
long.

* The latency value insisted upon by the sender side as a minimum value for the receiver.
Minimum 120ms.
The probe can use the SRT protocol to transmit streams in three modes of operation:
» Caller: the probe sends the connection request to the peer, which must be listener, and this
way it initiates the connection.
* Listener: the probe waits to be contacted by any peer caller.

* Rendezvous: both parties are equivalent and both the probe and the peer attempt to initiate a
connection simultaneously. Whichever party happens to start first (or succeeds in punching
through the firewall first) is considered to have initiated the connection.

In all modes of operation the probe utilizes the network interface the stream is “relayed” over,
specified by the Relay via interface configuration option in the RDP Setup page.

The current version of the SRT implementation is based on version 1.4 of the Haivision reference
implementation.
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E

E.1

Appendix: On-line License Activation

Introduction

The NOMAD uses licenses which are activated and updated periodically over the Internet, without
the need for human intervention.

When the NOMAD sends the on-license activation over the Internet, it includes some basic informa-
tion to verify the NOMAD. This includes a basic hardware footprint, as well as parts of the SNMP
identification data configured in the Setup — Params view.

E.2 Requirements

The NOMAD needs to be able to contact the license server either directly or via a proxy server,
as described below. If proxy connectivity also is not available, an off-line activation procedure is
available as well.

The NOMAD must also be configured with a correct date and time. Time synchronization is
configured in the Setup — Params view. If time synchronization is not possible, set the time
manually using the Setup — Time view.

Direct access to activation server

To activate the license automatically, the NOMAD needs to be configured with a valid DNS
server address in the Setup — Ethernet view, which is able to look up the host name license.
microanalytics.org. The NOMAD needs to be able to contact the host this name resolves to using
HTTPS on port 443.

Using the VBC server as a proxy

When installing the VBC software to a server, a proxy is automatically configured to allow its
connected blades to connect to (and only to) the licensing system as described in the previous
section.

When the NOMAD has been configured with the address to the VBC server in the Setup — Routing
view, the NOMAD will automatically attempt to use this proxy if a direct connection fails.

Using an arbitrary proxy server

The NOMAD can be configured to use an arbitrary proxy server to connect to the licensing server.
By adding the URL to a proxy server in the Setup — Security — Ports view, the NOMAD will
automatically attempt to use this proxy if a direct connection fails.
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Off-line activation procedure

If the NOMAD network is completely disconnected from the Internet, it is still possible to activate
the license using the off-line activation procedure. The off-line activation procedure needs to be
repeated whenever a there is a need to have the license feature set upgraded, or when the software
maintenance license needs to be extended, typically in connection with software upgrades across
major versions.

Click the Renew license off-line button to start the off-line activation procedure.

—Renew license off-line

Perform the follovwing steps to renevw the license:
1.Please verify that the system time iz set correctly time is nowe 2020-11-02 143730 UTC).
2. Dovvnload the license reguest documert to your computer.
Upload the license request document to the license activation interface by visiting
‘hitps Micense microanalytics orgfoffline
4 Upload the license document received from the licenze activation interface:

[ sl fil | Ingen fil har vatts

Pleaze note: If the system iz restarted prior to completing step 4, you must start over from step 2.

License detailz

Follow the steps described in the dialog to renew or activate the license. To abort the procedure,
click the License details button to return to the previous screen.

First, download the license request document from the NOMAD to the computer you are browsing
from. Once the file has been downloaded, connect the computer to the Internet if not already
connected, and open the link to the off-line license manager!.

—Activate license

Please upload the license request document (.bin) here:
| Choose File | No file chosen

If you are activating a new system and need to claim a license,
enter the license key here:

|License key to claim, if any

Leave empty to renew an existing or pre-allocated license.

Request license

1https://l'icense.m‘icroanalyt'ics.org/offl'ine

338 NOMAD Portable Probe User’s Manual version 7.0


https://license.microanalytics.org/offline

Select the .bin file that was downloaded in the first step, and optionally add a license key if the
system you are activating did not already have a license attached. Once done, click the Request
license button and save the license document file to the computer.

If needed, re-connect to the NOMAD network, return to the Renew license off-line view, select the
.penm file that was generated by the license manager and press Go!

The license should now be added to the system. If this is a new or different license, the NOMAD
will reboot. Use the License details view to verify that the license was applied correctly.
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F Appendix: Software Maintenance

Purchasing yearly software maintenance enables future feature protection and guarantees access to
the latest software for the NOMAD.

The software maintenance can be purchased for a two or four year period, typically initially purchased
together with the system itself, during which new major releases can be installed.

The current software maintenance period is displayed in the About — License view, see chapter
7.17.2 for more details. For an overview of software maintenance periods for multiple units, please
refer to the Equipment view on the VideoBRIDGE Controller server.

Use the Data — Software view to update the NOMAD software, please refer to chapter 7.16.2.
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G Appendix: Software Upload

The process of performing a software upload to the probe involves the following steps:

1. Obtain the software image.
2. Export and save the probe configuration.
3. Delete any existing probe stream recordings.

4. Transfer the image to the probe using the software upload functionality in the Data — Soft-
ware view or by using ftp, and save the image to flash.

5. Wait while the software is being saved.

6. Verify the new image.

G.1 Obtain the software image

The image will have a .tea extension and is distributed in a compressed ZIP archive together with
the readme file detailing changes for this patch release.

Please study the readme file to be aware of any important information related to your current
software patch. Subsequent patch details may indicate that significant bugs were identified and
resolved after your current version and indicate where special care is recommended.

You can find the current version number under About — Release.

When upgrading to a new major version, please also study the release notes and readme files for all
versions between your currently installed major version and the one you are upgrading to, as there
might be important changes that you need to be aware of.

If you require any assistance understanding the release notes or readme files please contact your first
line support service.

For information on how to update a probe running hardware revisions 1-3, please refer to the User’s
Manual for the corresponding software release.

G.2 Export and save the probe configuration

Software upgrade should not alter the probe configuration, however for safety is is a good idea to
export the probe configuration (from the Data — Configuration view) and save it to a file. Please
refer to chapter 7.16.1.
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G.3 Delete any existing probe stream recordings

If any stream recordings is stored on the probe, this may prevent software upgrade, as there might
not be enough internal disk space available for the software image upload to be possible. Therefore
delete any recordings prior to software upload — this is done in the RDP — Control view.

G.4 Transfer the image to the probe and save to flash

Using the software upload functionality in the Data view

From the Data — Software view select the software image file to be uploaded and click the Go!
button. When the software has been successfully transferred to the probe click the Save flash button

and confirm.

Configuration || Software || Table Descriptors || Eii |

Software image uploaded successfully

14505925 hytes saved to disk

Save flash

Progress bars are displayed to show the flash save status.

Software update in progress

Writing ...
[Er==ing: | 0RO RO ORARREERRR RO ARRRRRRRR RN RRRRRREEOOORRRRRRRRRRRNON 1 0o
twr'rting: ““l ”3% |

-- Do not power off -—-
The probe will automatically reboot on completion

Status updated: 20172017, 5:14:38 AW

Note that the probe will reboot when the new software is successfully stored in flash, and the probe
will be unresponsive until reboot has completed.
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Using ftp and telnet/ssh

This method is only available if the corresponding services have been enabled in the Setup —
Security — Ports view. The fip service is needed for the file transfer, and either telnet or ssh for
remote login.

Step 1, alternative A: Using Windows Explorer

Open a Windows Explorer window. Click the address field and type ftp://10.0.20.101 (replace
10.0.20.101 with the probe’s IP address) and hit |] . When asked to log in, enter the User name
admin and password elvis in all lower-case letters (this password can be changed in the Setup —
Security — Password view).

Then drag the software image onto the empty Windows Explorer window. It may be necessary to
retype the string including user and password, as described above. When the file has been copied
onto the probe the Windows Explorer window may look as shown below.

214 = 110030115 - | x
Home Share View 9
A ¥ » Thelnternet » 10.0.30.115 v | @ | Search 10.0.30.115 »p
A
st Quick access J vb230-5.2.0-10.tea
[ Desktop
; Downloads
|=| Documents
&= Pictures
J'! Music
B Videos v
Titern 1 item selected -t &

Step 1, alternative B: Using a terminal based ftp client

In a terminal window type the following commands, replacing the software image name with the
relevant one (the path to the folder in which the software is located should be specified): When asked
to log in, enter the User name admin and password elvis in all lower-case letters (this password can
be changed in the Setup — Security — Password view).

ftp 10.0.20.101

Connected to 10.0.20.101.

220 bftpd 4.4 at 10.0.20.101 ready.
503 USER expected.

User (10.0.20.101:(none)): admin
331 Password please.

Password: elvis
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230 User logged 1in.

ftp> binary

200 Transfer type changed to BINARY

ftp> put vb330-5.2.0-10.tea

ftp> bye

Step 2: Initiate the save to flash using telnet, ssh or USB cable

The image, which is now stored on the probe’s RAM-disk, needs to be saved to flash.

In a terminal window type these commands, replacing the IP address with the relevant one (note that
the password will not be visible on the screen):

telnet 10.0.20.101
gbprobe login: save_flash
password: save_flash

You can also use an Secure Shell (ssh) client, such as PUTTY!, or connect directly using a USB
cable as explained in section 4.4.3. Log in using the same user-name and password as mentioned for
the Telnet option above.

G.5 Wait while the software is being saved

This will take 6-15 minutes. The probe will then reboot automatically. The probe should state that
the software image has been saved successfully.

When using the alternate method do not disconnect the telnet, ssh or USB session before the software
upgrade is completed.

Note that if the probe is powered off while saving image to flash it will not be able to reboot
normally afterwards.

G.6 Verify the new image

Connect a browser towards the probe and verify the version and build time in the About — Release
info view.

1https://www.chiark.greenend.org.uk/~sgtatham/putty/
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G.7 Software upload troubleshooting

If the upgrade is rejected, verify that the software version you are trying to upload is covered by
software maintenance. Refer to F Appendix: Software Maintenance for more details.

Probes that are unable to execute the user program (usually caused by interrupting the save-to-flash
process described above) can still be upgraded. Contact Sencore for details.

If the web interface does not appear to work correctly straight after upgrading the probe it may be
because the web browser is using files that are cached. Files may be cached for up to one hour in the
web browser. To fix the issue, clear the cache manually:

Google Chrome: Settings — Privacy and security — Delete browsing data — Cached images and
files

Mozilla Firefox: Settings — Privacy & Security — Cookies and Site Data — Clear Data — Tem-
porary cached files and pages

Microsoft Edge: Settings — Privacy, search and services — Clear browsing data — Choose what
to clear — Cached images and files

Note that the probe configuration may be lost when downgrading to an older software version. In
this case the saved configuration file may be useful.
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H Appendix: Restoring NOMAD factory de-
faults

It is possible to reset the probe to factory settings, erasing most information about the probe
configuration and alarm history. For convenience, the network configuration is kept.

Also note that the unit license key should be noted and stored before the factory reset is performed,
as it might be reset by the factory reset process. The license key is found in the About — License
view of the probe, please refer to section 7.17.2. The license key is also printed during the factory
reset process.

To perform a factory reset of the probe, connect to it using the USB cable using the method described
in section 4.4.3. Instead of logging in as admin, log in with the user name reset_factory and the
password reset_factory. This will start the factory reset process. Do not close the terminal window
during the reset process. It is also possible to connect using telnet or ssh, if the corresponding
setting has been enabled in the Setup — Security — Ports view. Remote factory reset is by default
disabled.

When regular web connection is established, verify that the license key is present in the About —
License view of the probe GUI. If it is not, type or paste it in the license key field and click the
Submit button.
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1.1

1.2

Appendix: SFN drift measurements

Overview

Different measurement scenarios for DVB-T SEFN:

1. Measuring on TS after SFN Adapter but before Exciter (typically ASI or SAT)

2. Measuring on TS after SEN Adapter and after Exciter (typically DVB-T COFDM)
Different measurement scenarios for DVB-T2 SFN:

1. Measuring on TS after T2MI generator and before Exciter (typically ASI or SAT)

2. Measuring on TS after T2MI generator and after Exciter (typically DVB-T2 COFDM)
Observe:

* For DVB-T all the timing information is embedded inside the TS itself via the MIP packet (if
passed). This means timing parameters can be calculated fully with only a 1PPS GPS source
present and the TS itself.

* For DVB-T?2 this is not the case since there is typically no MIP transmitted. Instead the
timing information resides partly inside the T2MI structure and in the TS itself. So in order to
perform timing measurements the NOMAD needs access to the T2MI stream and the resulting
TS, as well as a valid 1PPS GPS signal.

Descriptions further in this document are relevant to probe software version v6.5.

DVB-T

The following SEN timing related parameters is calculated given a good 1PPS GPS reference applied
to either the NOMAD port or one of the 1PPS ports on the VB252 or VB258 RF input modules and
a valid TS input carrying a MIP:

e SEN drift
e SFN drift slew rate

* SFN network delay
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¢ SFN zero offset

If we first consider the measurement scenario #2 for DVB-T as defined above which is the most
common. Then SFN drift is the transmission delay of the signal from the output of the RF transmit-
ter antenna through to the output of the demodulator chip inside the NOMAD unit.

This number will be made up of an over-the-air transmit time component (typically tens of microsec-
onds) and a demodulator delay component inside the NOMAD (typically in the tens of milliseconds).
In addition, the number presented in the GUI can be adjusted by the user by adding an offset
compensation set in the ETR290 threshold template. In the screenshot below offset calibration has
been done to bring the value of SFN drift down into a value that varies between zero so as better to
pick up on variation trends over time.

From a computational point of view. SFN drift is arrived at first by timestamping (relative to a
locked 1PPS GPS clock) the reception of the beginning of each megaframe at the TS layer after
demodulation in the NOMAD. We call this timestamp the Actual time (a). Then we subtract from
this timestamp an Ideal (i) timestamp, which is signalled inside the MIP and referred to as the
Synchronization Timestamp (STS) in the specifications. The STS is the point in time at which each
exciter in the SFN constellation is dictated to start the transmission of the megaframe. Actual will
be larger than Ideal in this particular measurement scenario because the NOMAD is analyzing the
TS signal after it has been through the exciter, antenna, over-the-air and finally the demodulator
inside the RF front-end of the NOMAD. This will not be the case if we measure before the exciter.
More on this later.

SFN drift slew rate is just the time differential of the SFN drift value: Normally in a well-behaved
system this value will be zero. However, if for example the exciter starts to overly compensate its
regulation loop parameters in order to adhere to the SFN criteria then the change in the delay is
picked up as a fixed value (positive or negative) in the SFN drift slew rate. Units for SFN drift slew
rate is typically microseconds of change per second measured and is comparable to a similar setting
inside the Exciter that sets how much the SFN timing is allowed to changed per unit of time while
still staying within SFN regulation. A typical alarm criteria in a fine-tuned SFN network could be
4 + 5 microsecond/second.

SFN network delay is the SEN drift parameter from above (but without the offset compensation
potentially added by the operator) plus the maximum delay setting of the SFN network modulo
I-second. In the screenshot below the maximum delay setting of the SFN network happens to be 150
ms and the SFN drift reading (without offset calibration added by user) is 10.27 ms, giving a SFN
network delay of 160.27 ms. For a practical interpretation of SFN network delay in this scenario
one could think of it as the total delay of the signal through the SFN adaptation and after signal
demodulation inside the set-top box.

SFN zero offset is not relevant for DVB-T here.
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If we now consider the first scenario (#1) where the NOMAD is measuring on the TS signal after
MIP insertion, but before the exciter then things change slightly — not because the NOMAD changes
its behavior but because we are not in series with the Exciter anymore. This is a measurement
scenario common in the primary transport network between the central MIP insertion location and
the transmitter towers. The interface here for the TS is typically ASI or SAT, but not DVB-T RF.

Consider the following timing diagrams with the marked i indicating the Ideal timestamp and a the
Actual timestamp as described earlier:

»!
|
1s 1s
Transmitted Mega-frame SFN drift measured on
\ ASI input
STS =a-i (negative value)
Received Mega-frame
T et
Trec | e
Network delay |
T trgnsmitted Transmission of first Transport
Packet of Mega-frame
maximum_delay
| time
T
P Reception of first TS pkt of A G me i Gelag modulo 10/rom tansmiter)
Mega-frame on ASI Toewy=(STS + maximum_delay — Tiec) modulo 107

Actual minus Ideal is the uncompensated SFN Drift and is marked Tdelay in the diagram above.
But in this particular case the measurements are done before the exciter and therefore the timestamp
a occurs prior to i in time. Another way to look at this is to say the SEN Drift value has changed
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sign and is negative. However, we are only operating with modulo 1-second arithmetic so there is
no such thing as a negative number. Instead —10 ms, for example would come up as 990,000 ms.

SFN network delay is marked in blue in the diagram for this particular measurement scenario
(before exciter). It is the delay introduced by the contribution network measured from the output of
the SFN adapter to the input of the exciter where the probe is typically situated.

The SEN network delay is calculated by taking: (Actual — Ideal + maximum_delay) modulo
1-second

DVB-T2

The NOMAD can also monitor SFN timing parameters in the DVB-T2 scenario. In this case the
architecture is slightly more complex due to the fact that no MIP with STS usually exists in T2
networks. Instead, the T2MI protocol carries the STS timestamp, but the STS information does not
carry over into the TS domain since the T2MI protocol terminates inside the exciter.

The NOMAD can still extract SEN timing parameters but now relies on a synchronized 1PPS GPS
source, access to the T2MI stream and also the TS stream after the exciter.

A general T2 system diagram from the specifications is shown below:

Interface D
Interface C TS
Interface A Interface B "DVB-T2"
"TS” "TS”

it B

| |

foput | !
progran’l\me‘f SS3: ! ssa: SS5: !

signals | T2 > . > MPEG —>
| ~SSL .| Modulator Demodulator Decoder
—+» Video/audio SS2:

! statistical \
Ly multiplexer

! |
! |
! |
! I
! |
L —J
| & 7777777777777 s | |
1\ \ . . |
! \ SS3: ! X SS5: | Decoded
| / Py T SS4: MPEG || _ outout

T programme

I
I
I
|
| coders and |——» T2-Gateway (I
I \\
)

Centralised coding, Modulator i Decoder !
mi“ﬁe‘iﬁngcaonéngsmbuuon / \\\ ! | signals
Input / \ ! }
programme ___________________ / \ T S )
signals 1 ss1: |/ ¥ Fmommmee- !
— Video/audio :/ | !
| codersand i/ Distribution ‘ SS4: SS5: |
» TS / ‘ - MPEG
. statistical ! network RF 1§ Demodulator [ oo’ H—»
! multiplexer | channel | ecode!

Optional multiple
coding & multiplexing

T2 receiver

The NOMAD probe measures SFN timing parameters based on data from the Interface-B and
Interface-D planes (Interface-D would be after the T2 demodulator stage in the NOMAD here).
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SFN drift is still calculated as the difference in time between an Ideal and and Actual timestamp.
The Ideal is the synchronization timestamp (STS) carried inside the T2MI layer and signifies the
point in time when all the exciters in the SFN constellation must transmit the start of the SFN
SuperFrame. The Actual timestamp is the time (relative to a locked 1PPS GPS) when the same
SuperFrame is received at the TS layer inside the NOMAD probe after RF demodulation.

The SFN drift measurement therefore still has the same significance as for DVB-T in that it indicates
the transmission delay from the output of the exciter (Antenna), through the air and through the
demodulator inside the NOMAD.

SFN network delay on the other hand, is different for DVB-T2. Here the calculation is to compute
the difference in time between the value of the Synchronization Timestamp (STS) carried inside
the T2MI protocol and the actual arrival time of the first TS packet of the first BB frame in the
SuperFrame inside the same T2MI — all modulo 1-second. Both timestamps being locked to the
same 1PPS GPS reference.

An example calculation would be STS = 340,000 s (relative to last 1PPS), actual arrival time of
first TS/BB frame on the T2MI layer = 50,000 ps (also relative to last 1PPS). SFN network delay is
then:

340,000 — 50,000 = 290,000 ps.

It is possible to think of this number as the margin of time remaining before the SuperFrame must
be transmitted out of the exciter.

SFEN drift slew rate has the same definition as for DVB-T and is the time derivative of the SFN
Drift measurement.

SFEN drift zero offset is an optional mechanism that — when activated — uses the PCR discontinuities
to detect if a major change has occurred in the SFN network timing and if so, performs an automatic
zero-adjust of the SFN Drift parameter. This can be useful when setting narrow alarm threshold
values on the SFN drift parameter.
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.4 Standards

Some relevant standards:

 ETSI TS 102 773 Digital Video Broadcasting (DVB); Modulator Interface (T2-MI) for a
second generation digital terrestrial television broadcasting system (DVB-T2)

» ETSITS 101 191 Digital Video Broadcasting (DVB); DVB mega-frame for Single Frequency
Network (SFN) synchronization
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