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1 Introduction

1.1 Scope

This document specifies a set of minimum equipment requirements for reception of DVB-based and
related services from cable, satellite and/or terrestrial broadcast networks; in addition, it includes
requirements for reception via IP-based networks. This NorDig specified receiver is hereafter denoted as
an IRD (Integrated Receiver Decoder) and targets home / domestic usage.

The NorDig IRD technical specifications are established with the aim to ensure that IRDs in the Nordic
and Irish market satisfy a common set of minimum requirements, independent of operator/service
provider and transmission media.

The specifications cover all kinds of IRD types, such as separate units (set-top-boxes) and as relevant
parts of integrated digital TV-sets.

A NorDig IRD may be implemented in different IRD variants:
FrontEnd variants satellite, cable, terrestrial or IPTV IRD, see section 3
Implementation type variants ~ STB or iDTV (IRD refers both STB and iDTV)

The NorDig IRD may be implemented with minimum of capability, NorDig Basic IRD, or implemented
with one or several optional capabilies in addition to the minimum. See section 1.3 for defintions of
NorDig variants (IRD, STB, iDTV...).

NorDig has following optional additional IRD capabilities:
HEVC a NorDig IRD with UHDTV HEVC HDR&WCG SFR capability

HEVC HFR a NorDig IRD with UHDTV HEVC HDR&WCG HFR capability (planned for the
future, this profile is not yet specified)

HbbTV a NorDig IRD with HbbTV capability according to section 15. An HbbTV IRD
has (Internet access) connectable capability. Observe, HbbTV mandatory for
NorDig HEVC iDTVs.

PVR a NorDig IRD with capability for recording services and later playback of them,
according to section 14 (also referred to as NorDig PVR).

A NorDig IRD requirement refers to a requirement that is applicable for all IRD capability and variant
types. All NorDig IRDs shall support reception of MPEG-2 and MPEG-4/AVC based services, while
MPEG-H/HEVC based services at present specification is optional for the basic IRD profile.

HbbTV is optional for NorDig Basic (MPEG4/AVC only) IRDs and NorDig HEVC STBs but is
mandatory for NorDig HEVC iDTVs.

Figure 1.1 indicates the relationship between the NorDig basic and additional optional capability building
blocks.
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NorDig IRD building blocks

Codec & Format =
Optional
additional — API
capabilities
Recording
Basic Codec & Format MPEG2 SD + MPEG4 HD
mandatory
capabilities FrontEnd DVB-T/-T2/-S/-S2/-C/-IP demod
and variants
Type STB/iDTV /IRD(STB+IDTV)

Examples of NorDig IRD configurations

HEVC (UHD+HDR+SFR)
HbbTV HbbTV
MPEG2 SD + MPEG4 HD MPEG2 SD + MPEG4 HD MPEG2 SD + MPEG4 HD
DVB-T/-T2/-S/-82i-C/-IP DVB-T/-T2/-S/-82/-Ci-IP DVB-T/-T2/-8/-82/-C/-IP
IRD (STB +iDTV) IRD (STB +iDTV) iDTV
NorDig basic IRD NorDig HbbTV IRD NorDig HEVC iDTV

Figure 1.1 The NorDig IRD main building blocks and examples of configurations.

NorDig has also specified NorDig Rules of Operation for NorDig compliant networks [61], and the
Unified NorDig Test Specifications [62], in order to verify compliance with the NorDig Unified
Requirements for new IRDs. These Rules of Operation and Test Specifications cover all NorDig profiles.

It should be noted that the NorDig Rules of Operation [61] and the NorDig Test [62] may provide
additional detail to the specified requirements (in this specification), and should be used when additional
background is needed in order to interpret the specified requirements.

The specifications of the NorDig IRDs are divided into two parts.

e Part A: Hardware and firmware
e Part B: The Software system and Application Programming Interfaces (API) as relevant.

The specification parts A and B outline the desired hardware and software architectures. Based on this
framework the mandatory interfaces, functionality and performance requirements of the IRD are
specified. Part B deals also with requirements to the operating system. Optional requirements are
specified for recommended, but not mandatory functions.

The NorDig group represents broadcasters, operators and service providers in the Nordic countries, see
Annex A.

The various members of NorDig are independent of each other but intend to transmit to IRDs that satisfy
the specified common requirements. In order to ensure compliance with the NorDig requirements, the
NorDig IRDs will be subject to a set of verification tests, based on NorDig Test [62].
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Document History
Overview:

The NorDig | specification was first issued in 1998 when the common DVB API solution had not taken
specific direction and based on the technical status of that time.

The NorDig Unified Requirements were updated in 2003, in 2004/2005 (Version 1.0.2) and in 2006
(version 1.0.3) when the IPTV-Addendum was merged into the text; in addition, some new requirements
were introduced as mandatory after a specified grace period.

Version 2.0 was established in 2008 and includes the NorDig HDTV-Addendum.

Version 2.1 includes updates to version 2.0 up to July 2009 and the addition of basic requirements for
NorDig PVR, which were available as an Addendum to NorDig Unified 2.0.

Version 2.2 includes updates to version 2.1 up to July 2010, including requirements for an enhanced
terrestrial front-end (T2) and updates to the PVR requirements. All NorDig IRDs shall now support
advanced codecs. The T2-front-end is mandatory for IRDs that target NorDig compliant signals based on
the DVB-T2 specification.

The version 2.3 includes updates to version 2.2 up to May 2012, including updates to the terrestrial front-
end (T2), the PVR and audio requirements. The version 2.3 included as an Addendum HbbTV as
NorDig’s new API (replacing MHP)

The version 2.4 includes updates to version 2.3 up to November 2012. The main changes are inclusion of
HbbTV requirements and removal of MPEG2 only IRD alternative “M2 Level”. All NorDig IRDs shall
support both MPEG2 and MPEG4.

The version 2.5 and 2.5.1 was published in August 2014 and among things included updates for change of
audio priority, Common Interface from Cl+ v1.2 to v1.3, adding requirements for verification testing of
HbbTV.

The version 2.6 was published January 2017 and main updates are adding 700 MHz LTE immunity for
terrestrial IRDs, for Remote Control changing to require functions instead of keys and notification
alternative for SSU etc.

The version 3.0 was published November 2017 and main updates is the adding of requirements for HEVC
capable IRDs (NorDig HEVC IRDs).

The version 3.1 was published October 2018 and main updates is the adding of requirements for NGA.

The version 3.1.1 was published September 2019 and main updates is mandation of Audio Preselection
Descriptor for NGA/AC-4 audio for NorDig HEVC IRDs and updates of the Service Information chapter.

Details:
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Version Date Comments

NorDig | 12.05.98 This is the first approved version of the complete NorDig | specification

ver. 1.1

NorDig | 01.03.01 Some editorial changes are performed, to bring the text in line with NorDig

ver. 1.3 Il (ver. 0.9). Some requirements are relaxed, when relaxed in NorDig Il (ver.
0.9). Some new optional requirements are introduced in NorDig | that are
mandatory requirements to NorDig Il. References are updated to reflect the
present status of the original references.

NorDig | 01.10.2002 | This update of the NorDig I specification is contained in the NorDig Unified,

ver. 1.4 ver 1.0, see below. This update includes relaxation of some specifications,
partly due to experience from testing of IRDs, but mainly in order to keep
the same minimum requirements for non-interactive services as for the Basic
TV profile. Some text is modified, in order to improve clarity and unify text
for identical requirements in the NorDig | and NorDig Il specifications.
Furthermore, some additional parameters/descriptors are specified in
sections 12 and 13, in order to bring the specification in line with NorDig I,
ver.1.1. Some requirements will be increased to mandatory after a grace
period; these increases are due to technical progress and satisfied by most
IRDs sold in 2002.

NorDig Il | 08.06.2000 | This is the first approved version of the NorDig Il specification, based on

ver. 0.9 DVB-MHP-ver.1.0 until ver.1.1 becomes available

NorDig Il |13.06.2001 | This version includes an update to reflect the changes in DVB-MHP-verl.1

ver. 1.0 compared to MHP-ver1.0, and some clarifications of the text. Furthermore,
some additional parameters/descriptors are specified in sections 12 and 13
and the text is modified for better clarity. In addition, some relaxations in
line with the NorDig | ver. 1.3 specification have been included.

NorDig Il | 01.10.2002 | This update of the NorDig Il specification is contained in the NorDig

ver. 1.1 Unified, ver. 1.0, see below.
This update includes relaxation of some requirements, partly due to
experience from testing of IRDs, but mainly in order to keep the same
minimum requirements for non-interactive services as for the Basic TV
profile. Some text is modified, in order to improve clarity. Some
requirements, mainly related to the terrestrial front-end will be increased to
mandatory after a grace period; these increases are due to technical progress
and operational experience.

NorDig 01.10.2002 | This is the first approved version of the NorDig Basic TV profile. The

Basic TV specification text is based on NorDig I, ver 1.0 and harmonised with
NorDig Il, ver. 1.1 when relevant. The specification text is a subset of the
NorDig Unified, ver. 1.0; see below.

NorDig 01.10.2002 | This is the first approved version of the NorDig Internet Access profile. It is

Internet based on the specification text for NorDig I, ver. 1.1, with necessary
additions to include the DVB-MHP-Internet Access profile. The
specification text is included in the NorDig Unified, ver. 1.0; see below.

NorDig 16.10.2002 | This is the first approved version of the NorDig Enhanced profile. The

Enhanced specification text is based on NorDig Il, ver 1.1 and harmonised with
NorDig Basic TV when relevant. The specification text is a subset of the
NorDig Unified, ver. 1.0; see below.

NorDig 16.10.2002 | This is the first approved version of the NorDig Unified requirements for

Unified, IRDs and includes requirements for all NorDig profiles; including Basic,

ver. 1.0 Enhanced, NorDig I, Interactive (NorDig Il) and Internet.
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NorDig 01.07.2003 | This version includes updates of requirements that were introduced in

Unified, version 1.0 with a grace period, and some new requirements with

ver. 1.0.1 corresponding grace periods, mainly related to the terrestrial front-end, Sl
(chapters 12 and 13) and the user interface (chapters 16 and 17). Some text is
modified in order to improve clarity.

NorDig 30.4.2005 | This version includes updates of requirements that were introduced in

Unified, version 1.0.1 with a grace period, some new requirements and modifications

ver. 1.0.2 of the mandatory CA-requirements (see section 15.1). The specification is
also expanded to include requirements for IP-front-ends (provided as a
separate addendum to this specification) and requirements for terrestrial
front-ends in the VHF-band.

NorDig 28.2.2007 | This version includes updates of requirements that were introduced in

Unified, version 1.0.2 with a grace period, while the NorDig I profile and

ver. 1.0.3 requirements for Controllers and Memory are removed. Requirements for the
IP based front-end are included (previously available as a separate
addendum).

NorDig 01.07.2008 | This version includes NorDig Unified ver. 1.0.3 plus NorDig HDTV-

Unified ver. Addendum ver 1.0 (previously available as a separate document). In

2.0 addition, it includes some updates to the existing requirements and
introduction of some new requirements with a grace period. Some editorial
changes are made, including change of chapter order compared with earlier
versions.

NorDig 01.07.2009 | This version includes NorDig Unified ver 2.0 plus the Additional

Unified requirements for NorDig PVR (previously available as a separate document).

ver 2.1 In addition, it includes some updates to the existing requirements, including
enhancements to the terrestrial and cable front-ends. Minimum requirements
for reception of DVB-T2 signals are issued as an Addendum to this
specification. New requirements are introduced with a grace period.

NorDig 01.07.2010 | This version includes NorDig Unified ver. 2.1 plus the Additional

Unified Requirements for NorDig T2 IRDs (previously available as a separate

ver 2.2 document). In addition, it includes some updates to the existing
requirements, including enhancements to the front-ends and the PVR
functions. All IRDs shall now support the MPEG 4-video compression. New
requirements are introduced with a grace period

NorDig 1.11.2010 This version includes NorDig Unified ver. 2.2 requirements and corrections

Unified to the DVB-T2 FE and audio requirements. Also, some references are

ver 2.2.1 updated.

NorDig 15.5.2012 | This version includes NorDig Unified ver. 2.2 plus additional requirement

Unified for the PVR functionality and new requirements for the Audio functionality.

ver 2.3

NorDig 16.01.2013 | This version 2.4 includes updates to version 2.3 up to November 2012,

Unified including updates to the API (HbbTV), video and audio requirements. Most

ver 2.4 important changes are:

- removal of MPEG2 only IRD profile

- HbbTV requirement, v1.5 (ETSI 102 796 v1.2.1).

- Ch 3.4.10 Terrestrial — inclusion of immunity requirement against other
signals, 800MHz LTE signals.

- Ch 6 audio — update audio priority handling and supplementary audio

- Ch 7 Teletext and Subtitling — coexist handling for subtitling and HbbTV
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NorDig 07.07.2014 | This version 2.5 includes updates of version 2.4 and the most important
Unified ver changes are:
2.5 - Ch 6.5 Audio prioritising, change of audio priority from language
highest priority to instead audio type highest priority.
- 6.14 Loudness Levels, inclusion of DRC presentation mode 1 and 2
according to DVB ETSI TS 101 154.
- Ch 7.1 Teletext and Subtitling, only display subtitling matching
preferences and handling of temporary settings.
- Ch9 Conditional Access, change from Cl+ v1.2 to Cl+ v1.3.
- Ch 10 SSU, complete restructure of text. Opens for more
implementation alternatives.
Ch 15.2 API HbbTV, add requirements on testing according with
HbbTV test suits
NorDig 25.08.2014 | “Typo” corrections of the version 2.5 includes:
Unified ver - Ch3.4.10.7, important correction for second bullet
251 - correction of time for grace period and added missing grace period
for new mandatory requirements.
NorDig 20.01.2017 | This version 2.6 includes updates of version 2.5.1 and the most important
Unified changes are:
ver 2.6 - Removal of many grace periods that time has passed for

Ch 1 Introduction, adding description of connectable IRD

Ch 2.5.4, definition of Persistent and Temporary settings

Ch 3.4.5 change of modulation

Ch 3.4.10.7 update of requirements for 800MHz immunity and
adding requirements for 700MHz immunity against LTE signals
Ch 8.7 changing from Remote Control (specific dedicated keys) to
instead require User Control Functions

Ch 10 adding possibility for SSU Notification for Connectable IRDs
and restructure of subchapter, moving/collecting broadcast specific
requirements into ch 10.5

Ch 12.7 adding descriptors for SSU Notification

Ch 13.3.2.4 re-writing and adding explanations for handling of
Parental Control

Ch 15 migration to HbbTV v2.0.1 (with grace period until 1 July
2018) and test suite.

Ch 16 correction for settings related to SSU
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NorDig 15.11.2017 | This version 3.0 includes updates of version 2.6 and the most important
Unified changes are:
ver 3.0 - Inclusion of HEVC IRD requirements
- Ch 1 Definitions,
- Ch 3.2 satellite, inclusion of DVB-S2X
- Ch 3.4 terrestrial, DVB-T2 mandatory for all terrestrial IRDs.
- Ch5video, inclusion of MPEG-H HEVC video requirements for
NorDig HEVC IRDs
- Ch 7 subtitling, inclusion of DVB TTML subtitling requirements for
NorDig HEVC IRDs
- Ch 8, updates of HDMI requirements (e.g. for NorDig HEVC IRDs)
- Ch 10 SSU, allowing broadband SSU as alterantive for connactable
IRDs (OTN search + OTN download),
- Ch 12 SI, adding SI for HEVC based services (video, audio,
subtitling etc)
- Ch 14 PVR, adding PVR requirements NorDig HEVC PVRs
- Ch 15 API/HbbTV, updates of HbbTV specifications and HbbTV is
mandatory requirements for NorDig HEVC iDTV’s.
NorDig 27.10.2018 | This version 3.1 includes updates of version 3.0 and the most important
Unified ver. changes are:
31 - Ch 6 audio, inclusion of NGA/AC-4 audio for NorDig HEVC IRDs
- Ch 9 CA/security, inclusion of optional Cl+ ECP to handle
HEVC/UHD scrambled content.
- Ch 12 SI, adding SI for NGA/AC-4 streams
- Ch 15 API, update of HbbTV requirements to version 2.0.2.
- Ch16 User preferences, update of requirements to handle NGA/AC-
4 audio.
NorDig 03.09.2019 | This version 3.1.1 includes updates of version 3.1 and the most important
Unified ver. changes are:
3.1.1 - Ch 6 audio, mandation of Audio Preselection Descriptor for
NGA/AC-4 audio for NorDig HEVC IRDs
- Ch 12 Sl updates

1.2

Shall (Mandatory)
Should (Recommended)

13

Terminology

This word means that the item is mandatory

This word means that this item is not mandatory but is highly recommended.

Definitions

NorDig is using the following terms to refer to a certain combination of capability and variant of IRD
(including/excluding): InternetAcess (connectable/non-connectable) + Frontend (T/C/S/IP) + codec
(HEVC/basic) + API (HbbTV/basic) + PVR (PVR/basic) + type (IRD/STB/iDTV). (A NorDig PVR IRD
is often shortened to NorDig PVR).

Requirements that are only mandatory for NorDig IRDs that support an optional capability are written as
for NorDig <capability> IRD, like NorDig HEVC IRD, NorDig PVR IRD or NorDig HbbTV IRD.
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Integrated Receiver Decoder (IRD):
Refers to all implementation variants of IRDs like Set-top-box (STB) or relevant parts of integrated
digital TV (iDTV)-set. Used for requirement which is applicable for all variants of IRDs.

Set-top-box (STB):

The NorDig STB is a NorDig IRD variant without display and output the decoded selected service to an
external display via a video and audio interface (e.g. HDMI). The term NorDig STB is used for
requirements which are mandatory only for STBs.

integrated Digital TV set (iDTV):

The NorDig iDTV (also denoted NorDig TV set) is a NorDig IRD variant which includes a display and
normally output the decoded selected service to the internal display.

All other IRD variants which are not a STB variant are in NorDig treated as an iDTV. For example, a
DVB receiver USB dongle with its associated software together with the display/computer/tablet shall
fulfil the requirements for a NorDig iDTV.

The term IDTV (instead of IRD) is used for requirements which are mandatory only for iDTVs.

NorDig IRD:

The NorDig IRDs consist of a user terminal, including all possible low to high functionality
implementations and its associated peripherals. The term NorDig IRD is used for all common / basic
requirements that are applicable for all types of IRDs (STB, iDTV, basic, HEVC, PVR, HbbTV IRDS).

NorDig Basic IRD (NorDig Basic):
The NorDig Basic IRDs (NorDig Basic) is specified as a minimum NorDig IRD without any optional
capability (e.g. without HEVC, PVR or HbbTV capability).

The NorDig Basic IRD shall satisfy all requirements specified for a NorDig IRD, unless stated otherwise.
E.g. a requirement specified for NorDig HEVC IRDs is optional (or not applicable) for NorDig Basic
IRDs.

NorDig HEVC IRD (NorDig HEVC):

The NorDig HEVC IRDs (NorDig HEVC) is a NorDig IRD with capability for reception of HEVC based
services as defined by NorDig. The NorDig HEVC IRD shall satisfy all requirements specified for a
NorDig IRD (unless stated otherwise) plus all additional and specific requirements for the NorDig HEVC.

NorDig HbbTV IRD (NorDig HbbTV):

The NorDig HbbTV IRDs (NorDig HbbTV) is a NorDig IRD with capability for reception of HbbTV
services as defined by NorDig. The NorDig HbbTV IRD shall satisfy all requirements specified for a
NorDig IRD (unless stated otherwise) plus all requirements for NorDig HbbTV.

NorDig PVR IRD (NorDig PVR):

The NorDig PVR IRD (NorDig PVR) is a NorDig IRD with the capability to record to internal media (for
example a built-in hard disk drive) or removable media (for example a DVD or Blu-ray disc). The NorDig
PVR (Personal Video Recorder) shall satisfy all requirements specified for a NorDig IRD, unless stated
otherwise.

NorDig satellite, cable, terrestrial and IPTV IRD:

The satellite/cable/terrestrial/IPTV NorDig IRD refers to an IRD with a front-end that is capable of
receiving satellite/cable/terrestrial/IPTV DVB signals according with section 3. For example, the
terrestrial NorDig IRD refers to an IRD with a front-end that is capable of receiving DVB-T and DVB-T2
signals.
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A NorDig IRD may support multiple Frontend variants (e.g. satellite, cable and terrestrial) and in this
case the IRD shall support all the relevant requirements for all the supported Frontends as stated in
section 3.

Connectable/non-connectable IRD:

An IRD may and in some cases, shall include a two-way interface (e.g. WiFi, Ethernet, Eurodocsis etc,
see section 8.3) typically with access to Internet, here referred to as a connectable IRD type (e.g. NorDig
HbbTV IRD (NorDig HbbTV) is a connectable IRD with HbbTV API according to NorDig requirements
in section 15, or a “Smart TV” using techniques other than HbbTV). A connectable IRD that has
connected and activated the two-way interface is here referred to as connected IRD (i.e. a connected
connectable IRD), while a connectable IRD that has not connected or activated the two-way interface is
referred to as non-connected connectable IRD.

Example multiple capabilities:

One example of naming for an IRD that supports multiple capabilities is a NorDig terrestrial HbbTV
PVR, which refers to all terrestrial type variants of IRDs (STB and iDTV) that includes HbbTV and PVR
capability (independently on other additional optional capabilities like HEVC).

1.4 References

[1] Bluetooth 2.0 Specification of the Bluetooth System, 4 November 2004,
Bluetooth SIG.
[2] CEA-770.3 Consumer Electronics Association (CEA): Standard Definition

TV Analogue Component Video Interface, CEA -770.2C,
November 2001. www.ce.org/Standards.

[3] DVB A 011 Common Scrambling Algorithm. DVB Blue Book A011.

[4] EN 50049-1 Domestic and similar electronic equipment interconnection
requirements: Peritelevision Connector

[5] EN 60728 and 50083-9 Cenelec EN 60728-1, Cable networks for television signals,

sound signals and interactive services - Part 1. System
performance of forward paths.

Cenelec 50083-9, Cabled distribution systems for television,
sound and interactive multimedia signals — Part 9: Interfaces for
CATV/SMATYV headends and similar professional equipment for
DVB/MPEG-2 transport streams.

[6] EN 50157-2-1 Domestic and similar equipment interconnection requirements:
AVlink-Part 2-1: Signal quality matching and automatic
selection of source devices.

[7] EN 50221 Common Interface for Conditional Access and other Digital
Video Broadcasting Decoder Applications.

atellite signal distribution over a single coaxial cable in
8] EN 50494 Satellite signal distributi ingl ial cable i
single dwelling installations

[9] EN 55013 Limits and methods of measurements of radio
disturbance characteristics of broadcast receive
equipment and associated equipment


http://www.ce.org/Standards
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[10] EN 61319-1

[11] ETSI EN 300 421 v1.1.2

[12] ETSI EN 300 429 v1.2.1

[13] ETSI EN 300 468 v1.16.1

[14] ETSI EN 300 472 v1.3.1

[15] ETSI EN 300 473 v1.1.2

[16] ETSI EN 300 706 V1.2.1

[17] ETSI EN 300 743 v1.3.1
[18] ETSI EN 300 744 v1.6.1

[19] ETSI EN 302 755 v1.2.1

[20] ETSI EN 302 307 v1.2.1

[21] ETSI ETR 162

[22] ETSI ETR 289

[23] HbbTV Test Suite

[24] ETSI TR 101 202 V1.2.1
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Interconnections of satellite receiving equipment — Part 1:
Europe.

Digital Video Broadcasting (DVB): Digital broadcasting systems
for television, sound and data services: Framing structure,
channel coding and modulation for 11/12 GHz Satellite services.
(DVB-S)

Digital Video Broadcasting (DVB): Digital Broadcasting
Systems for Television, Sound and Data Services; Framing
Structure, Channel Coding and Modulation for Cable Systems
(DVB-C).

Digital Video Broadcasting (DVB): Specification for Service
Information (SI) in (DVB) systems. (At time of publication
(October 2017) the DVB SI specification v1.16.1 is a still only
DVB Blue Book A038 available at DVB’s website, but is
planned to become an ETSI standard in the near future).

Digital Video Broadcasting (DVB): Digital Broadcasting
Systems for Television, Sound and Data Services; Specification
for Conveying ITU-R System B Teletext in Digital Video
Broadcasting (DVB) Bitstreams.

Digital Satellite Master Antenna Television Distribution System
(SMATV).

Digital Video Broadcasting (DVB): Enhanced Teletext
specification

Digital Video Broadcasting (DVB): DVB Subtitling Systems.

Digital Video Broadcasting (DVB); DVB Framing structure,
channel coding and modulation for digital terrestrial television
(DVB-T).

Frame structure channel coding and modulation for a second-
generation digital terrestrial television broadcasting system
(DVB-T2).

Digital Video Broadcasting (DVB): Second generation framing
structure, channel coding and modulation systems for
Broadcasting, Interactive Services, News Gathering and other
broadband satellite applications (2009-08). (DVB-S2)

Digital Video Broadcasting (DVB); Allocation of Service
Information (SI) codes for DVB systems

Digital Video Broadcasting (DVB); Support for use of
scrambling and Conditional Access within digital broadcasting
systems.

HbbTV Test Suite (see details of version in NorDig Test Plan
related to HbbTV)

Digital Video Broadcasting (DVB); Implementation guidelines
for Data Broadcasting
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[25] ETSI TS 101 211 V1.12.1

[26] ETSI TS 101 154 V2.4.1

[27]1 ETSI ES 102 796 V1.5.1

[28] ETSI TS 102 006 V1.4.1
[29] ETSI TS 102 034 V1.4.1
[30] ETSI TS 102 114 V1.2.1
[31] ETSI TS 102 201 V1.2.1
[32] ETSI TS 102 323 V1.4.1

[33] ETSI TS 102 366 V.1. 4.1

[34] ETSI TS 102 822-4 VV1.5.1

[35] HDCP rev1.4
[36] HDMI rev. 1.4b

[37] IEC 61169-2

[38] ISO/IEC 61169-24
(ISO 169-24)

[39] IEC 60603-14

[40] IEC 60958
[41] IEC 61937

[42] IEEE 802.11
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Digital Video Broadcasting (DVB); Guidelines on the
Implementation and Usage of DVB Service Information (SI).

Digital Video Broadcasting (DVB); Specification for the use of
Video and Audio Coding in Broadcasting Applications based on
the MPEG-2 Transport Stream 2018-02.

Hybrid Broadcast Broadband TV (HbbTV), (referring to HbbTV
version 2.0.2 functionality)

Digital Video Broadcasting (DVB); Specification for System
Software Update (SSU) in DVB Systems

Digital Video Broadcasting (DVB); Transport of MPEG-2 Based
DVB Services over IP based Networks

ETSI Technical Specification (TS): DTS coherent acoustics;
Core and extensions; 2002-12

Digital Video Broadcasting (DVB);
Interfaces for DVB Integrated Receiver Decoder (DVB-IRD)

Digital Video Broadcasting (DVB); Carriage and signalling of
TV-Anytime information in DVB transport streams, 2010-01

ETSI Technical Specification (TS): Digital Audio Compression
(AC-3, Enhanced AC-3) September 2018

Broadcast and On-line Services: Search, select, and rightful use
of content on personal storage systems (“TV-anytime”); Part4:
Phase 1 — Content referencing

Digital Content Protection LLC, “High-bandwidth Digital
Content Protection System”, rev. 1.4, July 8, 2009

HDMI Licensing, LLC: HDMI, “High- Definition Multimedia
Interface”, rev. 1.4b, October 11, 2011

Radio-frequency connectors — Part 2: Sectional specification —
Radio frequency coaxial connectors of type 9,52.

Radio-frequency connectors — Part 24: Radio-frequency coaxial
connectors with screw coupling, typically for use in 75 Q cable
distribution systems (Type F).

Connectors for frequencies below 3 MHz for use with printed
boards — Part 14: Detail specification for circular connectors for
low-frequency audio and video applications such as audio, video
and audio-visual equipment.

Digital audio interface — Part 3: Consumer applications.

Digital audio — Interface for non-linear PCM encoded audio
bitstreams applying IEC 60958.

The Working Group for Wireless Local Area Networks
(WLAN:S).


http://webstore.iec.ch/webstore/webstore.nsf/artnum/001029
http://webstore.iec.ch/webstore/webstore.nsf/artnum/001029
http://webstore.iec.ch/webstore/webstore.nsf/artnum/001029
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[43] IEEE 802.3

[44] IETF RFC 2131
[45] IETF RFC 2132
[46] IETF RFC 3203

[47] 1SO 3166 — Part 1-3

[48] 1SO 8859-1

[49] ISO/IEC 11172-3

[50] ISO/IEC 13818 — 1

[51] ISO/IEC 13818-2

[52] ISO/IEC 13818 — 3

[53] ISO/IEC 14496-3

[54] ISO/IEC 14496-10

[55] ISO/IEC 60958-3 Ed.3.0

[56] ISO/IEC 7816, 1-3

[57] ITU-J.122

NorDig Unified Requirements ver. 3.1.1

IEEE Standard for Information Technology-Telecommunications
and information exchange between systems-Local and
metropolitan area networks—Specific requirements Part 3: Carrier
Sense Multiple Access with Collision Detection (CSMA/CD)
Access Method and Physical Layer Specifications

Dynamic Host Configuration Protocol, March 1997
DHCP Options and BOOTP Vendor Extensions, March 1997
DHCP reconfigure extension, December 2001

Codes for the representation of names of countries and their
subdivisions:

Part 1: Country codes, 1997
Part 2: Country subdivision code, 1998
Part 3: Code for formerly used names of countries, 1999

Information technology — 8-bit single-byte coded graphic
character sets — Part 1: Latin alphabet No. 1, 1998

ISO/IEC: Information technology — Coding of moving pictures
and associated audio for digital storage media at up to about 1,5
Mbit/s — Part 3: Audio

Information Technology — Generic Coding of Moving Pictures
and Associated Audio Information. Part 1: Systems. ISO/IEC
International Standard IS 13818.

Information technology — Generic coding of moving pictures and
associated audio information: Video, ISO/IEC International
Standard IS 13818

Information Technology — Generic Coding of Moving Pictures
and Associated Audio Information. Part 3: Audio. ISO/IEC
International Standard 1S 13818.

ISO/IEC: Information technology — Coding of audio-visual
objects — Part 3: Audio, 2005

ISO/IEC: Information technology — Coding of audio visual
objects — Part 10: Advanced Video Coding (MPEG-4 AAD and
MPEG-4 HE-AAC), December 15, 2005

ISO/IEC: Digital audio interface — Part 3: Consumer
applications, May 25, 2006

Identification cards — Integrated circuit cards with contacts, Parts
1-3. ISO/IEC International Standard IS 7816.

(EuroDocsis 2.0): Second-generation Transmission Systems for
Interactive Cable Television Services — IP Cable Modems.
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[58] ITU-J.222.1

[59] ITU/R Report 624-4

[60] ITU-R BT.653-3
[61] NorDig RoO

[62] NorDig Test

[63] Universal Serial Bus

[64] CI Plus Specification

[65] UK DTG D-Book

[66] ETSI TS 102 831v1.1.1

[67] ETSI TS 102 822-3-1
v1.6.1

[68] 1SO 639-2

[69] ETSI TS 102 822-3-2
v1.6.1

[70] ETSI TS 102 851 v1.2.1

[71] EBU, R095

[72] EBU R128

[73] EBU TECH 3344
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(EuroDaocsis 3.0): Third-generation Transmission Systems for
Interactive Cable Television Services — IP Cable Modems:
Physical Layer Specifications (Annex B)

ITU-R Report 624-4:1990, Characteristics of Television
Systems.

ITU-R Recommendation BT653-2:1993, Teletext systems.

a) NorDig Rules of Operation, ver 1.0, November, 2004
b) NorDig Rules of Operation, ver 2.5. October, 2016

a) Unified NorDig Test Specification, ver. 2.0. July 2008.
b) Unified NorDig Test Specification, ver. 2.2, (Not yet
available)

Universal Serial Bus (USB) Specification, Revision 2.0, April
27, 2000.

ClI Plus Specification.
Content Security Extensions to the Common Interface.
Version 1.3.1 (2011-09), from, CI Plus LLP

Digital Terrestrial Television (DTG), Requirements for
interoperability, The D-Book 7 Part A, Version 1, March 2011

Implementation guidelines for a second-generation digital
terrestrial television broadcasting system (DVB-T2)

Broadcast and On-line Services: Search, select, and rightful use
of content on personal storage systems ("TV-Anytime"); Part 3:
Metadata; Sub-part 1: Phase 1 - Metadata schemas. Version 1.6.1
(2010-07)

Codes for the Representation of Names of Languages Part 2:
Alpha-3 Code

Broadcast and On-line Services: Search, select, and rightful use
of content on personal storage systems ("TV-Anytime"); Part 3:
Metadata; Sub-part 2: System aspects in a uni-directional
environment. Version 1.6.1 (2010-07)

Digital Video Broadcasting (DVB); Uniform Resource
Identifiers (URI) for DVB Systems. Draft version 1.2.1 until it
becomes official release.

EBU R 095, Recommendation for Safe areas for 16:9 television
production July 2016 (or later).

EBU Recommendation R 128, Loudness normalisation and
permitted maximum level of audio signals, August 2011.

EBU — TECH 3344, Practical guidelines for distribution systems
in accordance with EBU R 128, (Supplementary information for
EBU R 128), version 1.1, October 2011.
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[74] EBU R68
[75] EBU TECH 3341
[76] ITU-R BS.1770-2

[77] ITU-R BS.1771
[78] IEC 62731

[79] HbbTV test specification
[80] ETSI ES 102 796 V1.4.1

[81] ETSIEN 302 307-2 V1.1.1

[82] ISO/IEC 23008-2

[83] ITU-R BT.601
[84] ITU-R BT.709
[85] ITU-R BT.1700

[86] ITU-R BT.1847

[87] ITU-R BT.1886

[88] ITU-R BT.2020
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EBU Technical Recommendation R68-2000, Alignment level in
digital audio production equipment and in digital audio
recorders, revised year 2000.

EBU — TECH 3341, Loudness Metering: ‘EBU Mode’ metering
to supplement loudness normalisation in accordance with EBU R
128, (Supplementary information for R 128) , August 2011.

ITU Recommendation ITU-R BS.1770-2 (march 2011),
Algorithms to measure audio programme loudness and true-peak
audio level

ITU Recommendation ITU-R BS.1771, Requirements for
loudness and true-peak indicating meters

IEC 6273, edition 1.0 (2013-01-29), Text-to-speech for television
- General requirements.

Test Specification for HobbTV (latest version), Note: Available at
http://www.hbbtv.org/resource-library/#testing-information-and-
support

Hybrid Broadcast Broadband TV (HbbTV) v2.0.1 (allowed
option for NorDig HbbTV IRD instead of v2.0.2 [29] until 1 July
2020)

Digital Video Broadcasting (DVB); Second generation framing
structure, channel coding and modulation systems for
Broadcasting, Interactive Services, News Gathering and other
broadband satellite applications; Part 2: DVB-S2 Extensions
(DVB-S2X), 2015-02

Information technology — High efficiency coding and media
delivery in heterogeneous environments
Part 2: High efficiency video coding

Studio encoding parameters of digital television for standard 4:3
and wide-screen 16:9 aspect ratios

Parameter values for the HDTV standards for production and
international programme exchange

Characteristics of composite video signals for conventional
analogue television systems

1280 x 720, 16:9 progressively-captured image format for
production and international programme exchange in the 50 Hz
environment

Reference electro-optical transfer function for flat panel displays
used in HDTV studio production

Parameter values for ultra-high definition television systems for
production and international programme exchange


http://www.hbbtv.org/resource-library/#testing-information-and-support
http://www.hbbtv.org/resource-library/#testing-information-and-support
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[89] ITU-R BT.2100 Image parameter values for high dynamic range television for
use in production and international programme exchange

[90] ITU-R BT.2390 High dynamic range television for production and international
programme exchange

[91] HDCP rev2.2 Digital Content Protection LLC, “High-bandwidth Digital
Content Protection System - Mapping HDCP to HDMI”, rev. 2.2,
February 13, 2013 and “Errata to HDCP 2.2 on HDMI
Specification”, version 2, February 9, 2015

[92] ANSI/CTA-861-G A DTV Profile for Uncompressed High Speed Digital Interfaces

[93] HDMI rev. 2.0b HDMI Licensing, LLC: HDMI, “High- Definition Multimedia
Interface”, rev. 2.0b, March, 2016

[94] ETSI EN 303 560 Digital Video Broadcasting (DVB); TTML Subtitling Systems
Version 1.1.1 (2018-05).

[95] ITU-R BT.2408 ITU-R, Report; Operational practises in HDR television

production

[96] CI Plus ECP specification ~ C! Plus Specification. Extensions for Enhanced Content
vii Protection

Digital Audio Compression (AC-4) Standard; Part 1: Channel

[97]ETSITS 103 190-1 V131 pcei'coding

[98] ETSI TS 103 190-2 V1.2.1  Digital Audio Compression (AC-4) Standard, Part 2: Immersive
and personalized audio

[99] IEC 61937 - 9:2017 Digital audio - Interface for non-linear PCM encoded audio
bitstreams applying IEC 60958 - Part 9: Non-linear PCM
bitstreams according to the MAT format.

Backwards-compatible object audio carriage using Enhanced
[LO0O] ETSI TS 103420 v1.1.1 AC-3

[101] IETF BCP 47 Tags for Identifying Languages (https://tools.ietf.org/html/bcp47)

[102] HDMI rev. 2.1 HDMI Licensing, LLC: HDMI, "High- Definition Multimedia
Interface", rev. 2.1, November, 2017

[103] ITU-R BS.2051-2 Advanced sound system for program production July, 2018
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0x

AAC
AAC-LC
AC-3
AC-4
ac4_toc
ACE

AD

AFC
AFNOR
APD

API
ARC

AV
AVC
BAT
BCP
BER
BOOTP
bslbf
C/IN

CA
CAM
CAT
CATV
CEA
CENELEC
Cl

Cl- CAM
CID

CIF

CIP- CAM
CRID
CSO
CTB
CVBS
DAD

dB

dBFS
DDS

DE
DHCP
DSM-CC
DTS
DVB
DVB-C
DVB-C2
DVB-CAM
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List of Abbreviations

values written in binary (ie with base 2)

values written in hexadecimal (ie with base 16)
Advanced Audio Codec

Advanced Audio Codec Low Complexity
Audio Codec 3

Audio Codec 4, a codec for NGA

AC-4 Table of Contents

Active Constellation Extension

Audio Description

Automatic Frequency Control

Association Francaise de Normalisation

Audio Preselection Descriptor

Application Programming Interface

Audio Return Channel (regarding HDMI)
Audio (and) Video

Advanced Video Coding (MPEG-4 p.10/H.264)
Bouquet Association Table

Best Current Practice (IETF)

Bit Error Ratio

Bootstrap Protocol

bit string, left bit first

Carrier to Noise ratio

Conditional Access

Conditional Access Module

Conditional Access Table

Community Antenna Television

Consumer Electronics Association (North American Association)
Comité Européen de Normalisation Electrotechnique
Common Interface

CA-module that complies with the basic Common Interface specification [7]

Content Identifier descriptor
Common Intermediate Format

CA-module that complies with the Common Interface Plus specification [64]

Content Reference Identifier

Composite Second Order

Composite Triple Beat

Composite Video Baseband Signal

Default Authority Descriptor

decibel

dB (relative to) Full Scale

Display definition segment

Dialog Enhancement

Dynamic Host Configuration Protocol

Digital Storage Media Command and Control

Digital Theater System (audio codec)

Digital Video Broadcasting

Digital Video Broadcasting — Cable

Digital Video Broadcasting — Cable system, second generation system
CA-module that complies with the DVB Common Interface specification
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DVB-S
DVB-S2
DVB-T
DVB-T2
E-AC-3
E-EDID
eARC
EBU
ECCA
EIT
EITp/f
EPT
EPG
ESG
FDD
FEF
FFT
GOP
GS
HbbTV
HDCP
HDMI
HDMI ARC
HDMI eARC
HDR
HDTV
HEVC
HE-AAC
HFR
HW
iDTV
IEC
IEEE
IETF
IMI

IP

IRD
ISO
JOoC
LCD
LCN
LTE
LUFS
MAC
MAT
MPEG
MPTS
NIT
NGA
0sD
PAL
PAPR
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Digital Video Broadcasting — Satellite

Digital Video Broadcasting — Satellite system, second generation system
Digital Video Broadcasting — Terrestrial system
Digital Video Broadcasting — Terrestrial system, second generation system
Enhanced Audio Codec 3

Enhanced Extended Display Identification Data (regarding HDMI)
Enhanced Audio Return Channel (regarding HDMI)
European Broadcasting Union

European Cable Communications Association

Event Information Table

Event Information Table, present/following tables
Effective Protection Target

Electronic Program Guide (based on API)

Event Schedule Guide (without any API)

(Mobile communication network) Frequency Division Duplex
Future Extension Frame

Fast Fourier Transform

Group Of Pictures

Generic Stream

Hybrid Broadcast Broadband TV

High-bandwidth Digital Content Protection
High-Definition Multimedia Interface

HDMI Audio Return Channel

HDMI enhanced Audio Return Channel

High Dynamic Range

High Definition Television

High Efficiency Video Coding (MPEG-H p.2/H.265)
High Efficiency Advanced Audio Coding

High Frame Rate (here >60 frames/s)

Hardware

integrated Digital TV (IRD with display)
International Electrotechnical Commission

Institute for Electrical and Electronic Engineers
Internet Engineering Task Force

Instant Metadata Identifier

Internet Protocol

Integrated Receiver Decoder

International Organisation for Standardisation

Joint Object Coding (extension for E-AC-3)

Logical Channel Descriptor

Logical Channel Number

(Mobile communication network) Long Term Evolution
Loudness Units (relative to) Full Scale

Medium Access Control

Metadata-enhanced Audio Transmission

Moving Pictures Expert Group

Multi Programme Transport Stream

Network Information Table

Next Generation Audio

On Screen Display

Phase Alternating Line

Peak-toAverage-Power Ratio
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PAT
PCM
PCR
PES
PLP
PID
PMT
PSI
PTS
PVR
QAM
QEF
QPSK
RF
RFC
RMS
RoO
RTCP
RTP
S/PDIF
SA
SBR
SCART

SD&S
SDL
SDR
SDT
SDTV
SFN
SFR

Sl
SMATV
SNTP
SPTS
SpS
STB
SW
TDT
TFS
TOT
TPS
TR
TRS
TS

TV
TVA
UHDTV
UHF
uimsbf
uTC
VCR
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Program Association Table

Pulse Code Modulation

Programme Clock Reference

Programme Elementary Stream (regarding MPEG)
Physical Layer Pipe

Packet Identifier

Program Map Table

Program Specific Information

Presentation Time Stamp

Personal Video Recorder, (same as PDR, Personal Digital Recorder, or DVR)
Quadrature Amplitude Modulation

Quiasi Error Free

Quaternary Phase Shift Keying

Radio Frequency

Request For Comments

Root Mean Square

Rules of Operation

Real-Time Transport Control Protocol
Real-Time Transport Protocol

Sony Philips Digital Interface (for digital audio)
Supplementary Audio

Spectral Band Replication (regarding HE-AAC audio)
Syndicat des Constructeurs d'Appareils Radiorécepteurs et Téléviseurs
(video/audio interface)

Service Discovery and Selection

(Mobile communication network) Supplemental Downlink
Standard Dynamic Range

Service Description Table

Standard Definition Television

Single Frequency Network

Standard Frame Rate (here up to 50 frames/s)
Service Information

Satellite Master Antenna Television

Simple Network Time Protocol

Single Programme Transport Stream

Spoken Subtitles

Set-top box (IRD without display)

Software

Time and Date Table

Time Frequency Slicing

Time Offset Table

Transmission Parameter Signalling

Tone Reservation

Tip Ring Sleeve

Transport Stream

Television

TV Anytime

Ultra High Definition Television

Ultra-High Frequency

unsigned integer most significant bit first
Universal Time, Co-ordinated

Video Cassette Recorder
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VHF
VSB
XML

Very-High Frequency
Vestigial SideBand
Extensible Markup Language
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2 General Features of the NorDig IRD

2.1 General

The NorDig Unified specification relates to all NorDig profiles and type of IRDs unless otherwise
specified.

All requirements specified in this document are mandatory unless otherwise specified.

It should be noted that compliance with the NorDig requirements will require full compliance with at least
one of the specified NorDig IRD configurations with a capability (Basic, HbbTV, PVR, or HEVC and a
variant (frontend: (satellite, cable, terrestrial or IPTV and type: STB or iDTV).

2.2 Introduction

This chapter describes the overall structure of the NorDig IRD specification. The detailed requirements
are specified in chapters 3 — 16, except for general product requirements that are specified in section 2.5.

The IRD implements the services by a combination of hardware and software solutions. The IRD may
correspond to a decoder (STB) or an integrated digital TV-set (iDTV), including a display. The main
functional blocks are shown in Figure 2.1.

The IRD includes a bootloader as firmware. The bootloader can upgrade all resident system-software and
application software in the IRD by new software loaded either via the distribution channel or locally.

The software solution is only restricted by the hardware programming interface, i.e. the hardware
functionality, capacity and performance.

Basic IRD architecture

[l 1
1 1
1 1
1 . 1
: iDTV :
I STB I
¢V - e 1
I i 101
! Decoder STB / iDTV | Display (TV) H !
1 1 1
1 1 : 1
1 1 1 1
1 1 1 1
1 1 1 :
: Applications software (1) : : 1
1 1 1
i i P
| : o
i API(1) =mmimimimimmmeee _ i 1 i
1
i i P
1 1 11
! System software ] 1 !
1 1 1
: ' L
1 1
! I I I
: | : P
. : . i 10 o
RF/IF input (2) —] Hardware front-end Main Hardware H Video o
! media dependent Including L Audi ! !
Two-way > bootloader - el '
. » Graphics 11
interface (3) i 5 5 H i :
1
1 1 : 1
1 1 1 1
1 e e 1 1
1 1
o o 1
v v
1) Not relevant for Basic IRD Common  Smartcard
2) Not required for IRD’s with IP based front-end interface interface

3) Not relevant for Basic IRD’s without IP based front-end

Figure 2.1 Basic IRD architecture
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The IRD will be provided with an installed front-end, with a cable or satellite or terrestrial Tuner &
Demodulator, and/or a front-end for IP-based networks, a Common Interface and/or a Smart Card
Interface. The IP-based interface (two-way interface) may be used for reception of broadcast signals
(managed network IPTV services) and and as an input/output for the interaction channel for example for
HbbTV/OTT broadband services (not necessary for Basic IRDs), these and other external interfaces are
shown in Figure 2.2.

The user shall be able to access the services from all the tuners by means of the remote control.

2.3 IRD Hardware and Firmware
2.3.1 Overview

The IRD hardware and firmware consists of a number of functional blocks as outlined in Figure 2.2. The
IRD developer is free to decide on the hardware architecture as long as it fulfils the NorDig requirements
for the relevant profile.

NorDig IRD - Functionality of Hardware and Firmware

Internal Display (4)
T —
I RFOut : >
- _: (bypass) | g5 Internal Speakers (4)
1 | Demux/ L1 8 -
I Descramber e s
,_____! T2 HOMI (5)
—_— | ] e :
RF/IF ! Tuner/ . JAnalogueVideo /0 _| | )
input T Demod(1) [t Controller Unit 1 (e.0.8CART)(3) I Audio
& Bootloader | bemmmm e : GVidT:_:
] raphics
e (main processor - :_ 1 Analogue L P
i & memory) 3 g [ 1 Audio(3) T
------ 85 | 1 el
AW Ay i . @5 | ' Digital A
I::::jfkd <[> Channel N €% | “1  Audiod T
Interface (2) : . Ll LAt i 2 |
Common
Interface (4) S/C Reader
[ | ¢ F

L I : E

1) Optional for IRD witl-_l IP front-end CA modul Smartcard Remote ) .
2) Not relevantfor Basic IRD —— Signals for TV services

. . Control
3) Optional for NorDig IRD - = — Optional signals/interface
4) Only relevant/mandatory for iDTV o _
5) HDMI output mandatory for STB, ! | Optional function/module
HDMI input mandatory for iDTV L——1
""""" Control datalinterface

Figure 2.2 Functionality of Hardware and Firmware for NorDig IRD

2.3.2 RF Interface and Tuner/Demodulator

The RF interface connects to the incoming modulated signal. The tuner/demodulator block performs
channel (frequency) selection, demodulation and error correction of the incoming signal. The output from
the tuner/demodulator block is a transport stream that is fed to the demultiplexer block, or — if present —
the external plug-in conditional access (CA) module. At least one embedded tuner/demodulator block is
required, for cable, satellite or terrestrial input. A satellite tuner/demodulator block controls the frequency
band selection of the external RF unit and supplies power to it. A terrestrial tuner/demodulator block may
supply power to an external antenna amplifier.
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The RF-interface is not relevant for IRDs intended for IP-based networks, where the front-end functions
are performed by the Interaction Channel Interface, see below.

All channel selections in the tuner/demodulator blocks are controlled by the central Controller unit. See
also
chapter 3.

2.3.3 Rifin-Rfout Bypass (option)
Rfin-Rfout is an internal bypass from input to output of IRD. See also section 8.2.

2.3.4 Two-way Interface

The two-way interface connects to the IP-based network. It allows the user to access (two-way)
interactive services, (e.g. HbbTV services), see section 15 and IP-based services, see section 3.5.See also
section 8.3.

The two-way interface is optional for a minimum satellite, cable or terrestrial NorDig Basic IRD.
However, the two-way interface will act as front-end interface for reception of multicast signals in case of
IPTV, where IPTV is defined as a DVB-transport stream encapsulated in IP packages multicasted or
unicasted over a managed IP-network, see sections 3.5 and 8.3.

The two-way interface to the IP-based network may also be used by the NorDig IRD to download new
software, see section 10. This is the most appropriate mechanism for software updates that are applicable
to IP-based services, as they are immediately available to NorDig IRDs that are connected to the IP-based
network.

2.3.5 Demultiplexer

The demultiplexer block synchronises with the transport stream coming from the tuner/demodulator, the
interaction channel (in case of IP front-end) or the CA module, and selects the appropriate audio, video
and/or private data elementary streams according to the service selections made by the user. The
demultiplexer block also contains functions related to descrambling of services that are subject to
conditional access data in the smart card. The private data streams are managed by the IRD controller unit
(main processor), while the audio and video streams are output to the Video/Audio decoder block. See
also chapter 4.

2.3.6 Video/Audio Decoding

The audio and video decoding units recover the audio and video signals from the input elementary packet
streams. This involves processes like descrambling, de-packetisation, decompression, synchronisation
with related services, digital to analogue conversion, etc. The digital signals are output to the HDMI/
S/PDIF interfaces while analogue signals are output to external baseband connectors. See also chapters 5
and 6 and clause 7.3.1 of HbbTV specification ETSI TS 102 796 [27].

2.3.7 Graphics processor
The graphics processor unit generates graphics and text to be displayed for the user, see chapters 7 and
15.

2.3.8 IRD Controller Unit and System Software Update (Bootloader)
The IRD controller unit is a microprocessor system that manages all the internal units, and all attached
external plug-in units. See also chapter 10.

The Bootloader is a system software download capability, implemented as a firmware module
independent of the system software. It can be initiated via the Navigator. See also chapter 13.

2.3.9 Common Interface and Plug-in CA Module
The Common Interface is a transport stream input/output.
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The Plug-in CA module is an external plug-in conditional access (CA) module to be attached via the
Common Interface. The main task of the CA module is to perform descrambling of services subject to
conditional access. The CA module may be connected to an external smart card. See also section 9.2.

2.3.10 Smart Card Interface(s) and Smart Card Reader(s)

The smart card readers allow external smart card(s) to be connected to the Controller unit. See also
section 9.3.

2.3.11 Remote Control

The remote control allows the user to remotely interact with the IRD and its applications such as for
example move cursors and graphical pointers and to make selections in menus displayed by the graphics
processor. See also section 8.7.

The remote keyboard (option) allows the user to enter alphanumeric symbols in addition to the functions
provided by the remote controls.

2.3.12 Video/Audio Interfaces
HDMI output/input (1) and SCART (2) interfaces. See section 8.4 and 8.6.

Note 1: HDMI output for STBs/PVRs and HDMI input for iDTV.
Note 2: Optional

2.3.13 Audio Output Interfaces (option)
Digital audio interface (s), based on HDMI ARC and/or S/PDIF, see also section 8.6.3 and 8.5.3.

Analogue stereo audio output interface(s), based on RCA and/or SCART connector, see also section 8.4.

2.3.14 Main hardware/firmware functions-Overview per configuration

Table 2.1 indicates some of the major hardware/firmware functions in the IRD. A more detailed
overview, which also includes the NorDig profiles, is given in Annex J. Detailed requirements are
specified in chapters 3-16.

HEVC IRD

NorDig IRD STB iDTV STB iDTV
Video decoding/processing

MPEG-2 MP@ML SDTV video M M M M

MPEG-4 AVC HL@L4 SDTV + HDTV video M M M M

MPEG-H HEVC HDR SFR UHDTYV (HLG10 + PQ10) M M
Audio decoding/processing

MPEG-1 Layer Il audio decoding M M M M

HE-AAC Level 4, including downmix to stereo Alt (4) Alt (4) Alt (4) Alt (4)

HE-AAC-to-AC-3 or DTS for digital output (1)(6) Alt (4) Alt (4) Alt (4) Alt (4)

AC-3 (AC-3 pass-through) digital output (1) Alt (4) Alt (4) Alt (4) Alt (4)

E-AC-3, including downmix to stereo Alt (4) Alt (4) Alt (4) Alt (4)

E-AC-3 (E-AC-3 to AC-3) digital output (1) (3) Alt (4) Alt (4) Alt (4) Alt (4)
AC-4 Audio, including downmix to stereo O @] M M
AC-4 Audio-to-E-AC-3 or AC-3 for digital output O O M M
@@
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HEVC IRD

NorDig IRD STB iDTV STB iDTV

Subtitling
DVB Subtitling M M M M
EBU Teletext subtitling (subtitling pages) M M M M
TTML subtitling O @) M M

Teletext and API
EBU Teletext (normal pages) M M M M
HbbTV O (5) 0 (5 0 (5 M

CA
Embedded CA 2 2) 2) 2

Interfaces

DVB-C front-end for cable IRDs M M M M

DVB-S front-end for satellite IRDs M M M M

DVB-S2 front-end for satellite IRDs M M M M

DVB-T front-end for terrestrial IRDs M M M M

DVB-T2 front-end for terrestrial IRDs M M M M

Two-way interface for IPTV IRDs M M M M

Analogue SD video output (SCART, component, R 0 R ]

composite, S-video)

HDMI with HDCP M M M M
Digital Audio Output (e.g. SPDIF, HDMI ARC) (1) R/O R/O R/O R/O
®)

Analogue Audio Output R/O R/O R/O R/O
Common Interface Plus for CA 2 M(2) 2 M(2)
Smartcard Interface for embedded CA (2) 2 2) 2) (2)

M; Mandatory, R; (Highly) Recommended, O; Optional item to include, Alt; minimum one among several

options

1) If IRD is equipped with a digital audio output (like S/PDIF), see section 8.5.

2) As specified by relevant network/CA-operator, see chapter 9. Common Interface Plus is mandatory for for

iDTV-sets with screen diagonal larger than 30 cm and highly recommended for iDTV-sets with smaller

screen diagonals, see section 9.2.

3) E-AC-3 is not defined for S/PDIF output, instead an ‘E-AC-3 to AC-3’ conversion is expected for the

S/PDIF output to ensure interoperability with legacy A/V receivers. For newer A/V receivers supporting E-

AC-3, where implemented, HDMI output shall be used for STBs, and HDMI ARC (or eARC) output

shall be used for IDTVs.

4) See details in section 6.1

5) Optional for NorDig Basic IRDs mandatory for NorDig HbbTV IRDs

6) HE-AAC is not commonly available in A/V receivers, instead an ‘HE-AAC to AC-3 or DTS’ conversion

is expected for the S/PDIF output to ensure interoperability with current A/V receivers.

7) AC-4 is not defined for S/PDIF output, instead an ‘AC-4 to AC-3’ conversion is expected for the S/PDIF

output to ensure interoperability with legacy A/V receivers. For newer A/V receivers supporting E-AC-3, an

‘AC-4 to E-AC-3’ conversion is expected and, where implemented, HDMI output shall be used for STBs,

and HDMI ARC (or eARC) output shall be used for iDTVs.

Table 2.1 Main hardware/firmware functions for the various IRD configurations
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2.3.15 Additional hardware/firmware for the PVR features

The NorDig PVR will include embedded or attached hardware/firmware (not shown Figure 2.1) for
recording of live services (TV, radio etc) in persistent memory (like HDD) for later playback, (even if the
IRD has been completely powered off between the recording and the playback), see section 14.3.

2.4 System Software and API
2.4.1 Introduction
The NorDig software may contain two main parts, system software and applications (later not relevant for
NorDig Basic IRDs). The system software shall provide two main sets of functions. One set is accessible
within the system software only and includes functions for control of hardware/firmware and handling of
service information. Another set is available internally and externally for applications, and constitutes the
Application Programming Interface, API (not relevant for NorDig Basic IRDs). See also chapter 15.

2.4.2 Principal Software Architecture

An important feature in this software architecture is the possibility of replacing the whole software, with
exception of the bootloader software itself. This allows the exchange or upgrade of the entire software
‘over the air' or though the IP-based network according to the need for new functionality or for bug fixing
(e.g. drivers).

The download of applications uses an internal function from the API, outside of the bootloader software.

- NorDig Basic IRD ------=nen, se===e= NorDig Hybrid IRD ----erecmrmmmrmrnecsecene ey
[ HbbTV application ]
HI.rI.rT'L" AP

I [ } I TV APIs & R;Inl;‘l:;r Application L e ‘
P - | Intagration | |, Agent Manager ®

[ Security Manager ] E ] [ Security Manager ] b3
: : : . | &
[ SW adaptation Layer ] s [ SV adaptation Layer s
| Operating System | l Operating System ]
05 & HW related drivers j [ 05 & HW related drivers I
: [ Hardware J E : Hardware ] :

Legends
Mandatory basic feature

Manufacturer's implementation

Mandatory HbbTV AP feature

D000

HbbTV application

Figure 2.3: Possible software architecture of a NorDig, to the left a NorDig Basic IRD without NorDig
API and to the right a NorDig HbbTV IRD with NorDig API (i.e. HbbTV API).

Figure 2.3 illustrates only examples of NorDig IRD software architecture. The IRD manufacturers are
free to implement system the way they want as long as it fulfils the NorDig IRD specification.
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2.4.3 System Software
The NorDig IRD includes a System Software in compliance with DVB specifications, i.e. APIs, PSI/SI
(1), Navigator, teletext, subtitling and Common Interface. The system software can be completely
upgraded via the bootloader (2), see chapter 10.

Note 1: The NorDig IRD with an IP-based front-end will be based on a modified use of the DVB
service information (Sl), see section 12 and Annex C.

Note 2: The bootloader is by definition a part of the hardware/firmware.

2.4.4 NorDig APIs

The NorDig HbbTV IRD includes an open API in compliance with the HbbTV APIs (not relevant for
NorDig Basic IRDs), see chapter 15.2.

2.45 PVR related software

The NorDig PVR includes additional software for handling of the PVR features, see chapters 12 and 14,
and section 13.3.

2.5 General Product Requirement
2.5.1 General

The NorDig IRD shall satisfy all mandatory legal requirements, as specified for the European Union and
by the relevant national authority.

2.5.2 Energy Efficiency

The NorDig IRD should be energy efficient and minimise its power consumption during all modes of the
IRD (Normal TV mode ("ON"), Standby mode etc). Manufacturers of NorDig IRDs are recommended to
follow voluntary agreement(s) on energy consumption for complex set-top-boxes under the EU regulation
and/or the European Commission's regulation (EC) No 1275/2008 implementing Directive 2005/32/EC of
the European Parliament and of the Council with regard to ecodesign requirements for standby and off
mode electric power consumption of electrical and electronic household and office equipment for their
IRD products.

2.5.3 Requirements that are optional for a time period (grace period)

NorDig normally introduce new mandatory requirements or changes to existing requirements with a
certain time period from publication to when it becomes mandatory to support for new products,
(typically via a note: “Optional for NorDig IRDs that are launched before <date>"). This time period is
here referred to as a “grace period” for a requirement. The purpose with the grace period is to give IRD
manufacturer a reasonable time to implement according to the new or modified requirements. A NorDig
test lab refers here to a test lab that among things performs verification testing of an IRD’s
implementation according to NorDig Unified IRD specification and NorDig Test Plan.

Unless an Operator or relevant network specifies anything else, the date in NorDig specification from
when new IRD models must support a requirement, refers to the date relevant NorDig test lab(s) receive a
new IRD (excl time for testing and any queue time). This means if an IRD is received at the relevant
testlab(s) before a grace period date, the applicable requirement(s) is still optional even if the time for
testing passes this date at the testlab. Testlabs’ time for verification testing IRDs can sometimes vary
significantly depending on the queue for testing etc.
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2.5.4 Definition of Persistent settings and Temporary changes to
those settings

2.5.4.1 Definition and standard handling of Persistent setting

A persistent setting refers to a user preference setting (see chapter 16) that is stored in persistent memory
and therefore retains its value when changing service or when re-starting the NorDig IRD (e.g. power
cycle). The setting’s persistent value becomes its default value.

Persistent setting may typically be accessed deeper in the IRDs menu structure and are typically generic
for all installed services.

Note: as stated in chapter 16.4 a reset to factory mode will overwrite any changes User(s) may have done
to Persistent settings and reset settings to their initial factory default states.

2.5.4.2 Definition and standard handling of Temporary changes

A temporary change refers to a user preference (see chapter 16) setting that retains its value only until
changing selected service or re-starting the NorDig IRD. When a setting loses its temporary value, it shall
change back to its persistent value (i.e. default value).

Temporary changes are typically being intended to be accessed with a minimum of User Interaction steps
(e.g. by use of dedicated remote control buttons).

Unless a specific temporary change states otherwise, settings shall lose its temporary value (going back to
its default value) at least when re-starting the NorDig IRD and should be lost when changing selected
service (“zapping”).
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PART A: Hardware and Firmware
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3 The Frontend of the NorDig IRD

3.1 Common Features
3.1.1 General Features

The NorDig IRD shall contain at least one Tuner/Demodulator for cable or one for satellite or one for
terrestrial DVB/MPEG signals, or an interface for reception of corresponding signals from IP-based
networks.

A NorDig IRD with:

a satellite front-end supporting DVB-S and DVB-S2 is from here referred to as a satellite NorDig IRD,
see section 3.2.

a cable front-end supporting DVB-C is from here referred to as a cable NorDig IRD, see section 3.3.

a terrestrial front-end supporting DVB-T and DVB-T2 is from here referred to as a terrestrial NorDig
IRD, see section 3.4.

an IP-based front-end supporting IPTV over managed networks is from here referred to as an IPTV
NorDig IRD, see section 3.5.

A NorDig IRD refers to all kinds of IRDs (satellite, cable, terrestrial, IP-based).

3.1.2 Common Scanning Procedures

The NorDig IRD shall be able to automatically scan through the whole frequency range available for each
of the available Tuners/Demodulators and tune in to the correct DVB framing structure, channel coding
and modulation to deliver the incoming transport stream to the next units. The tuning data shall be stored
in a service list, in order to allow a quick tune in to the selected transport stream, see section 13.2. For
more detail, see below.

Note: Frequency scanning is not relevant for NorDig IRDs with IP-based front-end.

3.1.3 Reception Quality Detector
The NorDig IRD shall be equipped with a reception quality detector.

3.2 Satellite Tuner and Demodulator
This section describes the requirements for NorDig IRDs with satellite front-end (satellite NorDig IRD).

3.2.1 General

The satellite NorDig IRD shall include at least one tuner/demodulator unit for reception of signals from a
satellite RF-outdoor unit (1), broadcasting in accordance with both ETSI EN 300 421 [11] (DVB-S) and
ETSI EN 302 307 [20] (DVB-S2).

The satellite NorDig HEVC IRD should (2) in addition also support ETSI EN 302 307-2 [81] (DVB-S2X)
with the following limitations:

- Channel bonding (as specified in section 5.1.2 in ETSI EN 302 307-2 [81]) is optional.
- 32APSK modes are optional.

Note 1: In this specification RF means the input to the IRD, unless otherwise specified.

Note 2: All other subsystems and functions specified ETSI EN 302 307-2 [81] (DVB-S2X) as
“Normative” for receivers used for “Broadcast services” in table 1: “S2X System configurations and
application areas” shall then be supported.
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3.2.2 RF/IF Characteristics
The available transponder bandwidths and transponder powers vary with the different satellites.
Consequently, a range of symbol rates and forward error correction rates may be employed.

The incoming digital DVB signals will comply with DVB-S, see ETSI EN 300 421 [11] or DVB-S2, see
ETSI EN 302 307 [20], including QPSK and 8PSK waveforms or DVB-S2X, see ETSI EN 302 307-2
[81]. All specified error correction rates may be used, and filtering may be based on any of the standard
roll-off rates that are specified in the satellite_delivery _system _descripor, see Table 13.1.

The satellite NorDig IRDs shall support the following symbol rates on the incoming carriers:
e QPSK-carrier: From 7.5 MBaud to 45Mbaud (1)
e 8PSK-carrier: From 5 MBaud to 30 MBaud (1)

The satellite NorDig HEVC IRD with DVB-S2X implemented shall in addition support all system
configurations up to and including the 16 APSK modes listed in ETSI EN 302 307-2 [81] (DVB-S2X)
table 1: “S2X System configurations and application areas”, with the following symbol rates on the
incoming carriers:

e 8APSK, 16APSK. 32APSK-carrier: From 5 MBaud to 34MBaud (1)

Note 1: The Common Interface Plus is specified for maximum 96 Mbps while the DVB Common
Interface is specified for maximum 72 Mbps, see section 9.2. The incoming carriers will not carry
signals with higher bit rates than 72 Mbps when IRDs with DVB-CAMs are targeted.

3.2.3 Input Frequency Range/Tuning Range

The input frequency band to the RF-unit with antenna may cover the frequency range 10.7 to 12.75 GHz
on each of two polarisations. The RF unit may be configured to select and convert any of the four 1 GHz
bands (upper or lower half band on each polarisation) to IF. Alternatively, it may be configured to provide
a number of transport streams on a single cable, see section 3.2.5

The satellite NorDig IRD shall be able to tune to any DVB carrier located within the IF band 950-2150
MHz with characteristics and symbol rate as specified in section 3.2.2.

3.2.4 Demodulation and Error Correction

Demodulation, descrambling and error correction shall be performed for all symbol rates given above and
for all error correction rates and filter roll-off rates as specified for DVB-S, see ETSI EN 300 421 [11]
and for DVB-S2, see ETSI EN 302 307 [20] and the satellite_delivery system_descriptor, see Table 13.1.

In addition, for satellite NorDig HEVC IRD supporting DVB-S2X, the demodulation, descrambling and
error correction shall be performed for all symbol rates given above and for all error correction rates and
filter roll-off rates as specified for DVB-S2X, see ETSI EN 302 307-2 [81] and the S2X
satellite_delivery_system_descriptor, see Table 13.1.

3.2.5 Control Signals

The Tuner/Demodulator shall be able to select between at least two RF units, upper and lower band as
well as polarisation within each unit in accordance with EN 61319-1 [10], level 1 (the “DiSEqC”
specification, level 1.0), see also section 3.2.7.3.

The Tuner/Demodulator shall be able to select transport stream in accordance with EN 50494 Satellite [8]
(” Signal distribution over a single coaxial cable in single dwelling installations™). The selected user
band(s)/frequency(ies) for transport from the outdoor unit to the IRD shall be stored as local default
values.
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3.2.6 Tuning/ Scanning Procedures

The satellite NorDig IRD shall establish, store and update a list of all services that are available in the
network it is connected to, see section 13.2, and use these data for service selection when available.

The satellite NorDig IRD shall either use the NIT information or the scanning procedure for retrieving the
services available on the network.

Information will also be given in PSI/SI, which will enable the IRD to track services which are moved,
removed or added within available multiplexes, see ETSI EN 300 468 [13]. Such information shall be
decoded and used for updating the service list.

The satellite NorDig IRD shall be able to tune to new carriers when it is connected to a new network, or
when the stored service list is no longer available, or when manually initiated via the user interface. The
tuning shall be based on stored default values or a scanning procedure when no default values are stored.

It shall be possible to set and store specific network default values for search of digital carriers (“Homing
carriers”), as required for the targeted network(s). The values shall be set either manually via the user
interface, or as part of the stored default values in the satellite NorDig IRD.

The network default values shall for each stored network id include, see section 13.2.2:
e Network id

e Polarisation, frequency, modulation mode and symbol rate for carriers that carry service
information about actual and other transport streams.

In case there are no stored data for the selected network, the IRD shall scan through the full
frequency band on both polarisations based on:

e Polarisation and carrier frequencies as specified in section 3.2.3.

e Modulation mode: QPSK or 8PSK, where QPSK should be attempted first with its
associated FEC values, see section 3.2.2. In addition, also 8APSK, 16 APSK or 32APSK
modes for satellite Nordig HEVVC IRDs that support DVB-S2X.

o Symbol rate: As specified in section 3.2.2, with steps corresponding to 0.1 MBaud, starting
with the range 22-30 MBaud.

3.2.7 Satellite Tuner Interface and Signal Levels

3.2.7.1 RF Input Connector
The satellite NorDig IRD shall include (at least) one input connector, type: ISO 169-24/IEC 61169-24
[38], F-type, female, 75 ohms.
The return loss shall be 10 dB (typically), in worst case 8dB min.

3.2.7.2 Signal Level
The satellite NorDig IRD shall accept input signals with a level in the range -25 to -65dBm, and
demodulate the signals with a performance as specified in section 3.2.8.

3.2.7.3 Power Supply and Control Signals (to RF unit)

The satellite NorDig IRD shall provide power supply and control signals to the external RF-unit as
specified below:
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Value Unit
Parameter :
Min. Typ. | Max.
LNB Supply Voltage Vertical Polarisation 12.5 14.0 \%
(Control Signal) Horizontal Polarisation 17.0 19.0 Vv
Frequency 20 22 24 kHz
Duty Cycle 40 50 60 %
High Band Selection | Peak-to-Peak Voltage 0.4 0.6 0.8 \Y
Transition Time 5 10 15 Us
Output Impedance at 22 kHz 50 Q
LNB Current Power Supply 400(1) mA
Control signals for DISEQC.: See EN 61319-1 [13]
Control signals for single cable: See ETSI TR 101 211 [28]
Note 1: The IRD should be able to provide up to 1000mA for the initial 25 mseconds

Table 3.1 Power supply and control signals for the RF-unit

3.2.8 Performance

The satellite NorDig IRD shall be able to store tuning data for all MPEG/DVB carriers in the satellite
network.

The satellite NorDig IRD IF back/back error performance for a single carrier shall comply with the
requirements given in ETSI EN 300 421 (section 5) [11] for DVB-S carriers and in ETSI EN 302 307
[20] for DVB-S2 carriers and (for satellite Nordig IRDs supporting the S2X optional requirement) in
ETSI EN 302 307-2 [81] for DVB-S2X carriers (3). The NorDig IRD shall at least provide QEF reception
for the maximum required C/N (Es/No) ratios that are specified in Table 3.2.

C/N (Es/No) performance (dB)

Modulation | Code Rate DVB-S DVB-S2 | DVB-S2X (3)

QPSK 1/4 n/a -1.4 (2)

QPSK 13/45 n/a n/a 1.0

QPSK 1/3 n/a -0.2 (2)

QPSK 2/5 n/a 0.7(2)

QPSK 9/20 n/a n/a 1.22

QPSK 1/2 3.8 2.0

QPSK 11/20 n/a n/a 2.45

QPSK 3/5 n/a 3.2

QPSK 2/3 5.6 4.1

QPSK 3/4 6.7 5.0

QPSK 4/5 n/a 5.7

QPSK 5/6 7.7 6.2

QPSK 7/8 8.4 n/a

QPSK 8/9 n/a 7.2

QPSK 9/10 n/a 7.4
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Modulation | Code Rate DVB-S DVB-S2 | DVB-S2X (3)
8APSK-L 5/9 n/a n/a 5.73
8APSK-L 26/45 n/a n/a 6.13

8PSK 3/5 n/a 6.5
8PSK 23/36 n/a n/a 7.12
8PSK 2/3 n/a 7.6
8PSK 25/36 n/a n/a 8.02
8PSK 13/18 n/a n/a 8.49
8PSK 3/4 n/a 8.9
8PSK 5/6 n/a 104
8PSK 8/9 n/a 11.7
8PSK 9/10 n/a 12.0

16 APSK-L 1/2 n/a n/a 7.47

16APSK-L 8/15 n/a n/a 8.05

16APSK-L 5/9 n/a n/a 8.34

16APSK 26/45 n/a n/a 9.01
16APSK 3/5 n/a n/a 9.3
16APSK-L 3/5 n/a n/a 8.91
16APSK 28/45 n/a n/a 9.6
16APSK 23/36 n/a n/a 9.88
16APSK-L 2/3 n/a n/a 9.93

16APSK 25/36 n/a n/a 10.77
16APSK 13/18 n/a n/a 11.21
16APSK 7/9 n/a n/a 12.15
16 APSK 77/90 n/a n/a 13.49

32APSK-L 2/3 n/a n/a 12.6
32APSK 32/45 n/a n/a 13.25
32APSK 11/15 n/a n/a 13.67
32APSK 7/9 n/a n/a 14,55

Table 3.2 Maximum C/N (Es/No) for QEF reception (1)

Note 1: C/N measured for a bandwidth that equals the symbol rate.
Quasi-Error-Free (QEF) means less than one uncorrected error event per hour, correspondingto (MPEG
TS Packet Error Rate) PER=10-7 or BER = 10-10 to 10-11 at the input of the MPEG-2 demultiplexer.

Note 2: For DVB-S2 Modes with QPSK and code rates 1/4, 1/3 and 2/5, the C/N (Es/No) values are
optional (recommended) for satellite NorDig IRDs to support.

Note 3: DVB-S2X C/N (Es/No) performance only applies to satellite NorDig HEVC IRDs that supports
DVB-S2X.

The satellite NorDig IRD error performance in a multi-carrier environment shall be tested in IF
back/back. (” Back to back” implies that the test signal shall be applied at the input of the RF/IF (tuner),
see Figure 1.1, i. e. only degradation in the satellite NorDig IRD itself is measured).

The satellite NorDig IRD shall be able to select any channel within an array of digital channels with equal
carrier level, bandwidth and channel spacing. Given that the symbol rate is R the channel spacing shall be
1.25-R for DVB-S carriers and 1.20 R for DVB-S2 carriers.

The satellite NorDig IRD shall select, demodulate and correct errors such that the performance specified
in Table 3.2 is met for a wanted carrier at any frequency and any power level within the ranges specified
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above and with characteristics and symbol rates as specified in section 3.2.2. No adjacent carrier is
required for this case.

With adjacent carriers of equal power levels, equal symbol rates and with carrier separations as specified
above, the satellite NorDig IRD shall select a wanted carrier between adjacent carriers, demodulate and
correct errors such that the performance specified in Table 3.2 is met with a C/N allowance of 0.4 dB for
the adjacent carriers.

3.3 Cable Tuner and Demodulator
This section describes the requirements for NorDig IRDs with cable front-end (cable NorDig IRD).

3.3.1 General
The cable NorDig IRD shall provide the possibility to access digital DVB carriers via the internal front-
end for cable networks.
The digital DVB signals are QAM modulated as specified in ETSI EN 300 429 [12].

The incoming carriers may in addition to the digital carriers include analogue PAL television signals
using AM-VSB modulation, as specified in ITU/R Report 624-4 [59], standards PAL-B, PAL-G.

The cable NorDig IRD shall be able to operate flawless in a CATV network specified in accordance to
EN 60728 and EN 50083-9 [5].

The front-end shall convert signals received via a cable system (CATV) from RF level to baseband level.
It shall include QAM demodulation for provision of digital transport streams.

Many CATYV systems use a 7 MHz frequency raster in the VHF frequency range and an 8 MHz raster in
the Hyperband and UHF-band for analogue PAL TV services. For digital DVB signals an 8 MHz
frequency raster is/will be used over the whole CATV frequency range. However, the frequency rasters
may be different in the different cable networks.

The analogue signals shall be identified by the vision carrier and on a frequency channel allocation basis.

Note: DVB-C2 is specified by DVB and as an ETSI standard. DVB-C2 will be considered for NorDig.

3.3.2 RF Characteristics
3.3.2.1 Network characteristics

The cable NorDig IRD shall operate with input network and channel RF characteristics as specified in
Table 3.3.

Parameter Type of signal Value
Full band: 110 - 862 MHz, with centre
Digital signals frequencies in the band 114-858 MHz and with
Input Frequency range: an accuracy of +/- 30 kHz (1)

Analogue signals |47 - 862 MHz and with an accuracy of centre
frequency of +/- 30 kHz

Digital signals 8 MHz (2)

Channel bandwidth: Analogue signals |7 and 8 MHz
Digital signals 47 - 77dBuV at 75 Ohms for 256 QAM
Input level: 43 — 73 dBuV at 75 Ohms for 64 QAM

Analogue signals | TV/AM-VSB: 57 - 80 dBuV at 75 Ohms
FM radio: up to 70 dBuV at 75 Ohms

Total Input Power (80-862 MHz): | Digital & analogue | <93 dBuV at 75 Ohms
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Parameter Type of signal Value
Carrier-to-Interference ratio for
total power (discrete and Digital & analogue | >52 dB within the channel bandwidth

broadband ingress signals)

Composite Second Order (CSO)
distortion for analogue modulated | Analogue signals | equal or better than 57 dB
carriers

Composite Triple Beat (CTB)
distortion for analogue modulated | Analogue signals | equal or better than 57 dB.
carriers

Input Impedance: 75 Ohms
Modulation: Digital signals 16-QAM, 64-QAM, 128-QAM and 256-QAM
Symbolrate: Digital signals 4.0 Msymbols/s to 7.0 Msymbols/s (2)

The rates are set in steps of 1 ksymbols/s

Note 1: An extension of the full band, up to 1 GHz, is being considered for future IRDs

Note 2: Most cable networks use symbol rates close to 7.0 Msymbols/s or 6.952 Msymbols, as specified
for EuroDacsis, see ITU-J. 222.1 [58]. Prior to the modulation, the I and Q signals are required
to be square-root raised cosine filtered with a roll-off factor of 0.15. The cable IRD shall

perform the inverse signal processing, in order to recover the baseband signal.

Table 3.3 RF front-end characteristics for NorDig IRDs with a cable front-end

3.3.2.2 Input and bypass connectors
The cable NorDig IRD shall have at least one input connector, type:

e |EC female in accordance with IEC 61169-2 [37], alternatively
e F female in accordance with ISO/IEC-61169-24 [38]
The input impedance shall be 75 Q.
In the case that a bypass connection is provided, see section 3.3.3, the output connector shall be:
e |EC male in accordance with IEC 61169-2, part 2, alternatively [37]
e F female connector in accordance with ISO/IEC-61169-24 [38]
The output impedance shall be 75 Q.

3.3.3 Bypass RFi, to RF out

The RF signals should (1) be bypassed from RFi, to RFo.t independently from the status of the cable
NorDig IRD (operational or stand by), so that connected equipment can operate even if the NorDig IRD is
in standby.

Note 1: RF By-pass may be mandatory in some cable networks

The frequency range for the RF bypass shall be from 47 MHz to 862 MHz.

The cable NorDig IRD, when equipped with RF bypass, should include user setting to disable or enable
the RF bypass gain in standby mode. When the RF bypass gain is disabled, the maximum RF bypass gain
should -4dB and when the RF bypass gain is enabled, the RF bypass gain should be from -1 dB to +3 dB.

The degradation of the signals caused by the RF bypass compared to the input signal shall be less than:

e 1 dB in case of signal-to-noise ratio
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e 2dB in case of composite triple beat ratio (CTB)
e 2dB in case of composite second order ratio (CSO)

The figures relate to the composite intermodulation ratios for CSO and CTB as specified in Table 3.3, as
well as the signal-to-noise ratio defined in EN 60728 [5]. The maximum degradation factor shall not be
exceeded under the worst-case conditions specified in Table 3.3 and in section 3.3.5.2.

3.3.4 Tuning/Scanning Procedure

The cable NorDig IRD shall either use the NIT information or the scanning procedure for retrieving the
services available on the cable network.

The cable NorDig IRD shall be able to receive digital signals in the full frequency band, 114-858 MHz
and be able to decode all digital carriers in this range, in all modes specified for modulation and in any
symbol rate specified in Table 3.3.

The cable NorDig IRD shall establish, store and update a list of all services that are available in the
network it is connected to, see section 13.2, and use these data for service selection when available.

The cable NorDig IRD shall perform a tuning procedure as specified below when it is connected to a
new network, or when the stored service list is no longer available, or when manually initiated via the
user interface.

1) Step 1 (use of NIT):
The cable NorDig IRD shall search for and tune to a digital DVB carrier. The received Service
Information, as found valid (see notes 1 and 2) shall be used to establish the service list (see
section 13.2). The search shall be based on the default values specified below. In case no valid
NIT is detected, go to

2) Step 2 (false NIT (2)):
The cable NorDig IRD shall indicate that no carrier is detected and that a manual setting of input
parameters is required; see below.

Note 1: The received data include descriptors for the actual transport stream and may include data for
other transport streams; in order to update the service list, see section 13.2.2.

Note 2: In smaller cable networks with a simple QPSK-QAM converter without the possibility for Sl
information correction (e.g. the NIT of the satellite distribution system has not been replaced by
the correct CATV-NIT).

It shall be possible, via the cable NorDig IRD’s user interface, to manually set and store the
network_id (NID), as relevant for the network that the IRD is connected to.

It shall be possible to set and store specific network default values for search of digital carriers, as
required for the targeted network(s). The values shall be set either manually via the user interface, or
as part of the stored default values in the cable NorDig IRD.

The network default values shall for each stored network id include:
e Network id

e Frequency (ies) and modulation mode(s) for carriers that carry service information about
actual and other transport streams, see section 13.2.2

e Symbol rate(s) for the specified carrier(s).

In case there are no stored data for the selected network, the stored factory default values shall be
used for the initial search (Step 1 above). In case these default values do not result in reception of a
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carrier, a full search, covering all frequencies, modulation modes and symbol rates shall be performed
(Step 2).

The cable NorDig IRD shall as a minimum store a factory default value set, with the following data:

e Carrier frequencies: 114MHz + n x 8MHz, where n is an integer in the range 0 to 93, see
Table 3.3.

e Modulation mode: 16 QAM, 64QAM, 128QAM and 256 QAM, where 128QAM and 16
QAM should be attempted last.

e Symbol rate: 6.952 MSymbols/s (first attempt). If this rate does not result in reception, the
following rates should be attempted: 6.950, 6.900, 6.875, 6.125 (1) and 6.000 (1)
Msymbols/s.

3.3.5 Performance Data
3.3.5.1 Return loss and Noise figure
The performance data below shall be satisfied:

o Return loss: 10 dB (typically), in worst case 8 dB min.
o Noise figure: less than 8 dB

3.3.5.2 Requirements under Cable specific conditions

The cable NorDig IRD shall support operations at any levels that may correspond to those in a CATV
network conforming to EN60728 and EN 50083 [5], where the loading is flat and where the digital
signals have a level of 0 dB (ref) and the analogue signals a level that is 6 dB higher (i.e. the digital
signals have a 6 dB back-off (1) from the analogue signals). The values of the individual signals shall be
within the limits specified in Table 3.3, with a total load up to 93dBuV at any IRD input.

Note 1: The back-off is the ratio between the RMS value of the PAL vision carrier level during sync puls
interval and the average QAM level.

The back-off between digital and analogue signals may in practice differ between the various
networks, e.g some networks operate with 6 dB back-off for 256 QAM and 10dB for 64QAM,
while other may operate both 256QAM and 64 QAM signals with 4 dB back-off.

The cable NorDig IRD shall be able to handle DVB-C signals at any levels as specified in this section
3.3, including operation:
e Atany carrier frequency, with restrictions as specified of adjacent channels being present, and
e At minimum and at maximum input level (see Table 3.3) of the IRD, and
e With an echo with any of the values specified in Table 3.3

For any combination of these operational conditions, the NorDig IRD shall provide the minimum
performance that is specified below:

¢ Noise limited performance as specified in sections 3.3.5.3, and
e Operation with noise and echos, as specified in section 3.3.5.4, and
e Operation with images from other signals, as specified in section 3.3.5.5, and

e Operation with adjacent digital signals, or adjacent PAL/G signals, with NICAM stereo carrier,
with levels as specified in sections 3.3.5.6 and 3.3.5.7.
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3.3.5.3 C/N (Es/No) performance for Reference BER

The performance requirements used in this section 3.3.5 are referring to the QEF condition, where Quasi
Error Free (QEF) means less than one uncorrected error event per hour. This requirement corresponds to
BER = 2x10“before the Reed Solomon decoding is used and approx 10! at the input of the MPEG-2
multiplexer.

The cable NorDig IRD shall have a BER performance better than- 2x10- for the C/N ratios specified
below, for all specified input levels:

QAM: C/N (Es/No): | Comments

32.0dB when the input receive signal is in the range 54 to 77 dBuV
256 35.0 dB when the input receive signal is in the range 47 to 54 dBuV
128 29.0dB
64 26.0 dB
16 20.0dB

Table 3.4 Minimum performance for cable tuner when BER=2x10"* before Reed-Solomon error
correction. C/N is referred to a noise bandwidth that equals the symbol rate.

The residual BER for C/N >36 dB (256-QAM), >33 dB (128-QAM), >30 dB (64-QAM) and>24 dB (16-
QAM) shall be less than 10-.

3.3.5.4 C/N (Es/No) performance with echo applied

The cable NorDig IRD shall perform as specified in Table 3.3, plus an allowance of 1 dB when an echo is
applied in accordance to the template in Figure 3.1.

Echo template for 16, 64, 128 and 256-QAM

@ -6dB @ 35ns
E l
o
E 0 v 1
.% e Echo template for 16 and 64-QAM
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£ "y Echo template for 128-QAM
2 :&‘ Echo template for 256-QAM
o \
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—~_
o
2 24 ~N
T 30 ~=
T 3 oS
=
g -42
48 Delay-with réspect to-the-main-impulse(ns)

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350

Figure 3.1 Echo template for echoes for 16, 64, 128 and 256-QAM.

3.3.5.5 Image rejection performance

The cable NorDig IRD shall perform as specified in section 3.3.5.3 with an analogue or digital signal at
+10dBc in any portion of the RF band other than the adjacent channels.

3.3.5.6 Adjacent channel performance for 16, 64 and 128 QAM
The cable NorDig IRD shall perform as specified in section 3.3.5.3 with

a) Digital signals at 0dBc in the adjacent channels.
b) Analogue signals at +10dB in the adjacent channels

The cable NorDig IRD shall perform as specified in section 3.3.5.3, plus an allowance of 0.2 dB with
digital signals at +10dBc in adjacent channels.
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3.3.5.7 Adjacent channel performance for 256 QAM

The cable NorDig IRD shall perform as specified in section 3.3.5.3 with digital or analogue signals at
0dBc in the adjacent channels.

The cable NorDig IRD shall perform as specified in section 3.3.5.3, plus an allowance of 0.5 dB with
analogue signals at +10dBc in adjacent channels.

The cable NorDig IRD shall perform as specified in section 3.3.5.3, plus an allowance of 1.0 dB with
digital signals at +10dBc in adjacent channels.

3.3.6 Spurious Emission
3.3.6.1 LO leakage

The LO leakage conducted emission (including LO and spurious) from the cable NorDig IRD, measured
at the antenna input connector shall be <46dBuV over the range 65 to 862MHz, see EN 55013 [9]

3.3.6.2 Spurious emission

The spurious emission from the NorDig IRD to the network, as measured at the antenna input connector,
shall be less than 34 dBuV over the range SMHz to 65MHz and less than 30 dB pV over 65 to 862 MHz.

Generally, spurious emission should not affect the sensitivity of the receiver.

3.3.6.3 Radiation
The radiation from the cable NorDig IRD shall comply with EN 55013 [9]

34 Terrestrial Tuner and Demodulator

This section describes the requirements for NorDig IRDs with terrestrial front-end (terrestrial NorDig
IRD).

3.4.1 General

The terrestrial NorDig IRD shall include at least one tuner/demodulator for reception of signals from
terrestrial transmitters, broadcasting in accordance with both ETSI EN 300 744 [18] (DVB-T) and ETSI
EN 302 755 [19] (DVB-T2).

The digital transmissions may share frequency bands with other transmissions; successful reception will
depend on e.g. network configuration, channel characteristics, time-varying interference from other
"analogue™ or "digital” transmitters and the receiver performance. The transmission networks of DVB-
T/T2 may include single frequency networks (SFN).

Comment: The possibility to receive DVB-T/T2 signals in MATYV networks is optional for NorDig IRDs
with a terrestrial front-end. Such networks use a 7 MHz channel frequency raster in the VHF and an 8
MHz raster in the UHF frequency range for analogue TV services. For re-distribution of DVB-T/T2
signals it should be possible to maintain these rasters and to use only an 8 MHz raster.

3.4.2 Frequencies and Signal Bandwidths
3.4.2.1 General

The terrestrial NorDig IRD shall be able to receive channels in the VHF band 111 (1) and UHF bands 1V,
V and should be able to receive channels in VHF S band I, VHF S band Il, UHF S Band |11 (see Table
3.5).




<¥ s

NorDi . . .
ardis NorDig Unified Requirements ver. 3.1.1

Band Frequency range | Requirement
VHF | 47 — 68 MHz N/A

VHE SBand | 104 - 174 MHz | Optional
VHE 1l 174 — 230 MHz | Mandatory
S Band Il 230 —300 MHz | Optional
SBand Il |300—470 MHz | Optional

UHE UHF IV 470 - 606 MHz | Mandatory
UHF V 606 — 790 MHz | Mandatory
UHFV 790 — 862 MHz | Optional

Table 3.5 Mandatory and optional frequency bands

3.4.2.2 Centre Frequencies

The front-end shall for the supported frequency ranges be capable of tuning to the centre frequency f. of
the incoming DVB-T/T2 RF signal, see below and Annex B2:

8 MHz raster:

fc =114 MHz +K * 8 MHz, where

K is an integer number, running from 0 to 84 (optional up to 93)
7 MHz raster:

f. =107.5 MHz + L * 7 MHz, where

L isan integer number, running from 0 to 27.

1.7 MHz raster (DVB-T2):

fc shall be as specified in Annex B2.

Note 1: 8 MHz raster is mandatory for the UHF-bands. 7 MHz raster is mandatory for VHF band IIl.
8 MHz raster for VHF is optional. The support for 1.7 MHz raster in VHF Band 111 is optional,
see below 3.4.2.4.

3.4.2.3 Maximum Frequency Offset

The terrestrial NorDig IRD shall be able to receive signals with an offset of up to 50 kHz from the
nominal frequency.

3.4.2.4 Signal bandwidths

For a DVB-T signal, an 8 MHz DVB-T signal corresponds to a signal bandwidth of 7.61 MHz and a 7
MHz DVB-T signal corresponds to a signal bandwidth of 6.66 MHz.

For 8 MHz DVB-T2 signal, a normal carrier mode corresponds to a signal bandwidth of 7.61 MHz and an
extended carrier mode corresponds to a signal bandwidth of 7.71 MHz for FFT size of 8K and 7.77 MHz
for FFT size of 16K and 32K.

For 7MHz DVB-T2 signal, a normal carrier mode corresponds to a signal bandwidth of 6.66 MHz and an
extended carrier mode corresponds to a signal bandwidth of 6.80 MHz.

For 1.7 MHz DVB-T2 signal, a normal carrier mode corresponds to a signal bandwidth 1.54 MHz and an
extended carrier mode corresponds to a signal bandwidth of 1.57 MHz.

The terrestrial NorDig IRD shall for DVB-T2 signals, support both the normal and extended carrier
modes, see EN 302 755 [19]. The terrestrial NorDig IRD shall for DVB-T2 signals follow network
parameter change from normal to extended carrier mode and vice versa automatically without any need
for user action.
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VHF Bands:

The terrestrial NorDig IRD shall (1) for the supported frequency ranges be able to receive 7 MHz
and should be able to receive 8 MHz DVB-T and DVB-T2 signals as well as 1.7 MHz DVB-T2
signals. If 8 MHz bandwidth is supported it shall automatically detect which DVB-T/T2 signal
bandwidth is being used, and it shall be possible to receive the 8 MHz DVB-T/T2 signals on the
7 MHz channel frequency raster. If 1.7 MHz bandwidth is supported, the NorDig IRD shall
automatically detect which DVB-T/T2 signal bandwidth is being used.

UHF Bands:

The terrestrial NorDig IRD shall for the supported frequency ranges be able to receive 8 MHz
DVB-T and DVB-T2 signals.

Note 1: Reception from the VHF band 111 is mandatory. Reception from other VHF bands is optional.

3.4.3 Modes

The terrestrial NorDig IRD shall be capable of correctly demodulating all non-hierarchical DVB-T modes
specified in EN 300 744 [18] (DVB-T). The front-end shall therefore be able to work with any
combination of constellation (QPSK, 16-QAM or 64-QAM), code rate (1/2, 2/3, 3/4, 5/6 or 7/8), guard
interval (Tu/4, Tu/8, Tu/16 or Tu/32) and transmission mode (2K or 8K).

The terrestrial NorDig IRD should be able to receive the hierarchical modes in the DVB-T specification,
see Annex B - 3.

The terrestrial NorDig IRD shall be capable of correctly demodulating all allowed configurations, or
“DVB-T2 modes”, as specified in EN 302 755 [19] (DVB-T2), with the following exceptions:

Support for 1.7 MHz bandwidth is optional

Support for Time Frequency Slicing (TFS) is optional. When TFS is supported the NorDig IRD-
T2 shall be capable of correctly demodulating all allowed TFS configurations, or “TFS DVB-T2
modes”, as specified in EN 302 755 [19], including Annex E.

Support for 10 MHz bandwidth is not required
Support for PLPs carrying GS/GSE is not required

Support for Transmission modes 16K and 32K, when 1.7 MHz RF bandwidth is supported, is not
required

The terrestrial NorDig IRD shall not malfunction due to the existence of transmissions using
configurations that the NorDig IRD is not required to support,

When DVB-T2 TFS is supported the following shall apply: For 8MHz DVB-T2 signals with modulation
parameters {32K, 256-QAM, CR=3/5, GI=1/16} on all data PLPs the NorDig IRD shall support
reception of variable-bit rate PLPs in TFS with a TS peak data rate of up to 15 Mbps using up to six RF
frequencies. Each TS is split into one data PLP and a common PLP.

Note 1: Although the bit rate of a TS is fixed the payload (of non-null packets) may be variable, which

will require a variable-bit-rate PLP, since null packets in the TS are removed by DVB-T2 before
transmission and re-introduced by the receiver.

Within the NorDig IRD specification the concept of “DVB-T2 mode” includes e.g. (the list is not
exhaustive):

Constellation (QPSK, 16-QAM, 64-QAM, 256-QAM), both rotated and non-rotated
Code rate (1/2, 3/5, 2/3, 3/4, 4/5, 5/6)
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e Guard interval (TU/128, TU/32, TU/16, TU*19/256, TU/8, TU*19/128, TU/4)

e Transmission mode (1K, 2K, 4K, 8K normal and extended, 16K normal and extended, 32K
normal and extended)

e Pilot pattern (PP1, PP2, PP3, PP4, PP5, PP6, PP7, PP8)
e SISO/MISO

e PAPR (No PAPR reduction is used, ACE-PAPR only is used, TR-PAPR only is used, both ACE
and TR are used)

e FEC Frame length (64800, 16200)

e Input Mode A (single PLP) or Input Mode B (Multiple PLPs — Common PLP, Type 1 and 2 up to
the maximum allowed figure 255)

e Single RF frequency or Time Frequency Slicing (TFS)
¢ Normal Mode or High Efficiency Mode
e FEF parts (2) (3)

e Auxiliary streams (2)

Note 1: For allowed combinations of the DVB-T2 parameters see ETSI EN 302 755 [19].

Note 2: The terrestrial NorDig IRD is not required to demodulate or decode the content of FEF parts and
auxiliary streams, but the existence of FEFs and/or auxiliary streams shall not cause receiver to
malfunction.

Note 3: DVB-T2 transmissions may simultaneously carry both DVB-T2 Base signal and DVB-T2 Lite
signal. DVB-T2 Lite signal contained in FEF part of the DVB-T2 Base signal is according to
requirements in ETSI EN 302 755 [19] version 1.2.1 or later.

The terrestrial NorDig IRD shall automatically detect which mode is being used.

3.4.4 Reception quality/Tuning/Scanning Procedures
3.4.4.1 General

The terrestrial NorDig IRD shall provide a scanning procedure over the whole (supported) frequency
range.

The terrestrial NorDig IRD shall be able to provide reception quality information for a selected received
frequency according to section 3.4.4.2 (Status check: Basic).

The terrestrial NorDig IRD should be able to provide reception quality information for a selected received
frequency according to section 3.4.4.3 (Status check: Advanced).

3.4.4.2 Status check: Basic
The terrestrial NorDig IRD shall provide at least a basic status check function (accessible through the

Navigator) that presents reception quality information for a selected frequency (currently viewed by the
user).

The basic status check shall include:

e channel id, according to Annex B.2

e centre frequency

¢ Signal Strength Indicator, SSI (%), according to section 3.4.4.6
¢ Signal Quality Indicator, SQI (%), according to section 3.4.4.7




<¥ 7

NorDi . . .
ardis NorDig Unified Requirements ver. 3.1.1

The basic status check values shall be updated regularly.

An end-user antenna installation should be made easier by providing an overall view of reception quality
according to section 3.4.4.2 (Status check: Basic) for all installed multiplexes (frequencies) or enable the
end-user to change the installed multiplexes (frequencies) easily. Reception quality information should be
updated cyclically until this mode is exited.

3.4.4.3 Status check: Advanced

The terrestrial NorDig IRD should provide an advanced status check function (accessible through the
Navigator) that presents the following information:

channel id, according to Annex B.2

centre frequency

signal strength (dBm or dBuV)

signal strength indicator, SSI (%), according to section 3.4.4.6

signal quality indicator, SQI (%), according to section 3.4.4.7

CIN (dB)

BER before Reed Solomon decoding (DVB-T) or BCH decoding (DVB-T2)
Uncorrected packets

The integration time for the BER and uncorrected packets calculations shall be a period of 1 second.

In addition, it is recommended that the following information can be presented for the received frequency,
transport stream and service:

DVB-T/T2 mode

transport stream id

original network id

network id

service id

T2 system id (for DVB-T2 signals)
PLP id (for DVB-T2 signals)

The advanced status check values shall be updated regularly (e.g. every second).

3.4.4.4 Installation mode: Automatic Search, best service

The terrestrial NorDig IRD shall provide an automatic search that finds all of the multiplexes and services
in the whole (supported) frequency range, see section 3.4.2. The logic of the automatic search function
shall be as follows:

- Ifany services are detected during the automatic search the current service list shall be replaced
by the new service list.

- If no services are detected during the automatic search the current service list shall be kept or
deleted.

The terrestrial NorDig IRD shall only display a service once in the service list (i.e. avoiding duplicate of
the same services), even if the same servicel (same triplet original_network_id, transport_stream_id and

1 A service is uniquely identified by its DVB triplet (original_network_id, transport_stream_id and
service_id) in all NorDig compliant terrestrial networks, except for the Norwegian terrestrial network,
where only original_network_id and service_id is used to identify a service.
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service_id) is received from multiple transmitters. If the same service can be received from several
transmitters, the one with best reception quality shall be selected. The criteria for selection of the best
received service (i.e. best reception quality) shall be based on the combination of the signal strength and
signal quality according to sections 3.4.4.6 and 3.4.4.7. An example of a possible selection algorithm is
described in Annex D.

It is recommended that the complete search function takes less than 5 minutes (at a reception location
providing maximum 10 receivable DVB-T/T2 RF channels).

Note: In order to speed up the automatic channel search with a reception quality measurement, an
approach with an automatic gain controller (AGC) based DVB-T/T2 signal detection can be
implemented. The IRD implementation may sweep all the supported frequencies by detecting if
there exists an RF signal by analyzing the AGC. After the sweep the IRD analyses only the
frequencies where the AGC reported an RF signal present and verifies if the signal is a DVB-
T/T2 signal. In case of DVB-T/T2 signal reception quality is measured.

3.4.4.5 Installation mode: Manual Search

In addition to the automatic search, it shall be possible to perform a manual search where the channel id
(or frequency) is entered by the end user. The terrestrial NorDig IRD shall tune to this channel, search all
available DVB-T modes, add all new services and replace existing equal services (same triplet
original_network_id, transport_stream_id and service_id) in the service list (without considering any
quality criteria).

It is recommended that the graphical interface for the manual search shall make it easy for the end-user to
perform consecutive manual searches.

The IRD should not override installed service parameters for a service stored in the manual search by a
“quasi-static” (automatic) update. E.g. if an end-user has performed manual search for a frequency, the
stored frequency in the manual search should not be overwritten by a “quasi-static” (automatic) update
procedure.

3.4.4.6 Requirements for the signal strength indicator (SSI)

The terrestrial NorDig IRD shall be provided with a signal strength indicator (SSI). The value for the SSI
shall be referred to the IRD RF signal input.

The terrestrial NorDig IRD shall be able to determine signal strength within a range starting from 15 dB
lower than the reference signal level defined in Table 3.6 and up to 35dB above that value or maximum
signal input level defined in section 3.4.10.5.

The absolute accuracy shall be +5 dB at RF signal input levels -80 dBm to -60 dBm and