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Intellectual Property Rights

Essential patents

IPRs essentia or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI member s and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the
ETSI Web server (https./ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which areindicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENEL EC) and the European
Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organi zations whose work includes the co-ordination of its members' activitiesin the technical, legal,
programme-making and programme-exchange domains. The EBU has active membersin about
60 countries in the European broadcasting area; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

The DVB Project is an industry-led consortium of broadcasters, manufacturers, network operators, software developers,
regulators and others from around the world committed to designing open, interoperable technical specifications for the
global delivery of digital media and broadcast services. DVB specifications cover all aspects of digital television from
transmission through interfacing, conditional access and interactivity for digital video, audio and data. The consortium
came together in 1993.
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Modal verbs terminology

In the present document "shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to beinterpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Introduction

The present document specifies an end-to-end Native | P broadcast system for DVB broadcast bearers. It relies as much
as possible on existing DV B specifications and complements those where necessary. The Native |P broadcast system is
built upon DVB-I for service discovery and program metadata, DVB-AV C and DVB-DASH for source coding and
stream formatting and DVB-MABR, DVB-GSE and the physical layer specifications DVB-S2X, DVB-S2 and DVB-T2
for transport. DVB Native I P facilitates the integration of OTT and Broadcast technologiesinto an efficient and
contemporary |P media distribution solution.

The Native I P specification addresses both consumer and professional applications.

ETSI


https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

11 ETSI TS 103 876 V1.1.1 (2024-09)

1 Scope

The present document describes a Native | P end-to-end broadcast system based on existing DVB standards.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI EN 302 307-1: "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 1. DVB-S2".

[2] ETSI EN 302 307-2: "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)".

[3] ETSI TS 102 755: "Digital Video Broadcasting (DV B); Frame structure channel coding and
modulation for a second generation digital terrestrial television broadcasting system (DVB-T2)".

[4] ETSI TS 102 606-1: "Digital Video Broadcasting (DVB); Generic Stream Encapsulation (GSE);
Part 1: Protocol”.

[5] ETSI TS 102 606-2: "Digital Video Broadcasting (DVB); Generic Stream Encapsulation (GSE);
Part 2: Logical Link Control (LLC)".

[6] ETS TS 102 606-3: "Digital Video Broadcasting (DVB); Generic Stream Encapsulation (GSE);
Part 3: Robust Header Compression (RoHC) for IP".

[7] ETSI EN 301 192: "Digital Video Broadcasting (DVB); DV B specification for data broadcasting".

[8] ETSI TS 103 769: "Digital Video Broadcasting (DVB); Adaptive Media Streaming over IP
multicast".

[9] ETSI TS 103 770: "Digital Video Broadcasting (DVB); Service Discovery and Programme
Metadatafor DVB-1".

[10] ETSI TS 101 154: "Digital Video Broadcasting (DVB); Specification for the use of Video and
Audio Coding in Broadcast and Broadband Applications”.

[11] ETSI TS 103 285: "Digita Video Broadcasting (DVB); MPEG-DASH Profile for Transport of
SO BMFF Based DVB Services over |P Based Networks".

[12] ETSI EN 303 560: "Digital Video Broadcasting (DVB); TTML Subtitling Systems'.

[13] DVB Document A179r2: "Digital Video Broadcasting (DVB); Service discovery and delivery
protocols for aDVB Home Broadcast system".

[14] ETSI EN 300 468: "Digita Video Broadcasting (DVB); Specification for Service Information (Sl)
in DVB systems”.
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https://www.etsi.org/deliver/etsi_ts/102700_102799/102755/
https://www.etsi.org/deliver/etsi_ts/102600_102699/10260601/
https://www.etsi.org/deliver/etsi_ts/102600_102699/10260602/
https://www.etsi.org/deliver/etsi_ts/102600_102699/10260603/
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[15]
[16]

[17]
[18]
[19]

[20]
[21]
[22]
[23]

[24]
[25]

[26]
[27]

[28]

[29]
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ISO/IEC 13818-1: "Information technology -- Generic coding of moving pictures and associated
audio information -- Part 1: Systems”.

ETSI TS 102 034: "Digital Video Broadcasting (DVB); Transport of MPEG-2 TS Based DVB
Services over |P Based Networks'.

IETF RFC 6762: "Multicast DNS".
IETF RFC 6763: "DNS-Based Service Discovery".

IETF RFC 5328: "A UniformResourceName (URN) Namespace for the Digital Video
Broadcasting Project (DVB)", A. Adolf and P. MacAvock".

IETF RFC 1112: "Host Extensions for |P multicasting".
|IETF RFC 2464: "Transmission of |Pv6 Packets over Ethernet Networks'.
IETF RFC 1952: "GZIP file format specification version 4.3".

I SO 8601-1:2019: "Date and time - Representations for information interchange - Part 1. Basic
rules'.

IETF RFC 2782: "A DNS RR for specifying the location of services (DNS SRV)".

IETF RFC 1305: "Network Time Protocol (Version 3) Specification, Implementation and
Analysis'.

IETF RFC 5651: "Layered Coding Transport (LCT) Building Block™.

I SO/IEC 23009-1:2022: "Information technology -- Dynamic adaptive streaming over HTTP
(DASH) -- Part 1: Media presentation description and segment formats”.

EN 50585 (2014): "Communications protocol to transport satellite delivered signals over IP
networks', (produced by CENELEC).

IETF RFC 3629: "UTF-8, atransformation format of 1SO 10646".

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]
[i.3]

I SO/IEC 23001-7:2016: "Information technology -- MPEG systems
technologies -- Part 7: Common encryption in SO base mediafile format files".

W3C® Recommendation: "XML Schema Definition Language (XSD) 1.1 Part 1: Structures'.

W3C® Recommendation: "XML Schema Definition Language (XSD) 1.1 Part 2: Datatypes".
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https://www.rfc-editor.org/info/rfc5328
https://www.rfc-editor.org/info/rfc1112
https://www.rfc-editor.org/info/rfc2464
https://www.rfc-editor.org/info/rfc1952
https://www.iso.org/standard/70907.html
https://www.rfc-editor.org/info/rfc2782
https://www.rfc-editor.org/info/rfc1305
https://www.rfc-editor.org/info/rfc5651
https://www.iso.org/standard/83314.html
https://standards.cencenelec.eu/dyn/www/f?p=CENELEC:110:::::FSP_PROJECT,FSP_ORG_ID:56536,1258287&cs=178171DA67BD04D352EE246D5A7AFC793
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3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the following terms apply:
aggregator: any entity in charge of aggregating one or more bouquets of services
asset: any file object directly retrievable by NIP Clients through a URI

bootstrap process: initialization process for broadcast receivers joining a NIP broadcast network and learning about the
topology of the network including the availability of channels, streams and services on those streams

bootstrap streams. any NIP stream according to the present document that isinvolved in the bootstrap or initialization
process of receiversjoining a NIP network and wanting to learn about the topology of the network

broadcast service: any NIP Service broadcast over a NIP compliant network as opposed to a service provided viaOTT

broadcast servicelist: DVB-I Service List according to ETSI TS 103 770 [9] broadcast over a DVB-NIP Broadcast
System and listing services available via broadcast or broadband

broadcast servicelist entry points: Service List Entry Pointsfile broadcast viaa DVB-NIP Broadcast System
according to the present document

NOTE: The Broadcast Service List Entry Pointsfile providesto aDVB-I client thelist of all DVB-I Service Lists
that are broadcast on a NIP network.

commercial operator: any entity in charge of providing one or more bouquets of services aggregating services and
providing these free-to-air or against payment to end-users

connected device: any device, capable of receiving broadcast content and also connected to aterrestrial fixed or mobile
broadband network or connected to a satellite network with return channel functionality providing access to the open
internet

content preparation platform: all functionsinvolved in the video encoding, encryption, key management and
packaging of media assets for broadcast via a NIP compliant network

deployment model: refersto alogical grouping of receiver functions or features for a particular usage scenario
DVB-I Client: implementation of the client side of ETSI TS 103 770 [9]

NOTE: Thismay beintegrated into the User Interface (Ul) of adevice such as atelevision or set-top box or part
of an app on devices such as mobile phones or tablets.

DVB-NIP Broadcast System: content distribution system compliant with the present document

DVB-TSBroadcast Headend: al functions part of atraditional Transport Stream based DVB Head-end: Linear
encoding into PES packets, DVB Multiplexing, DVB Conditional Access, etc.

headend: all functionsinvolved in the editing of services before being broadcast
hybrid service: service consisting of components carried via @) broadcast and b) broadband means

media object: single externally addressable unit of packaged encoded media essence or related metadata to be
conveyed viaamulticast transport session or via a unicast transport session e.g. a presentation manifest or DASH
segment identified by aURI

metadata: all datarelated to the description of the network: Channels and Streams, Services available on the Network:
Service List Entry Points and Service Lists, Content within those services: Content Guide and Content Presentation

multicast gateway: As defined in clause 5.3.5 of ETSI TS 103 769 [8].

multicast rendezvous service: Asdefined in clause 5.3.9 of ETSI TS 103 769 [8].
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multicast server: Asdefinedin clause 5.3.3 of ETSI TS 103 769 [§].
NIP Client: software application, that includes the capability to select, decode, decrypt and display NIP Services

NIP Gateway: device including one or more broadcast reception frontends plus al functions required to interface with
DVB-NIP Clients according to the present document

NIP Receiver: generic term for areception device

NOTE: The NIP Receiver always includes at least one or more physical broadcast tuner/demodulator functions,
capable of receiving streams according to the present document. The NIP receiver may additionally
include some or al NIP Gateway functions as well as some or all NIP Client functions.

NIP Service: any service which is discovered using the mechanisms defined in the present document, and which is
using DVB-DASH (ETSI TS 103 285[11]) delivery via broadcast or broadband

NIP Service Aggregation Platform: all head-end components, cloud or on-premises, at the Technical Network
Operator or at one or more Commercial Operator(s) involved in the compilation of signalling and metadata information
for the correct operation of NIP broadcast services

NIP Service Identifier: URL of the NIP Service manifest
NIP Stream: Layer 2 packet stream consisting of a succession of GSE-L ite packets or TS/MPE sections
NIP Wall Clock: UTC time synchronized between head-end and NIP receivers

Over-The-Top (OTT): media service offered directly to viewersviathe Internet. OTT bypasses cable, broadcast, and
satellite television platforms

provider name: name of the provider of aDVB-I (ETSlI TS 103 770 [9]) Service List in a human readable form

regular stream: any NIP Stream that carries NIP Services but does not carry information specifically required during
the bootstrap process of receivers

regulator: entity in charge of defining rules for broadcasters and the editing of broadcast programs

NOTE: Inthe context of the present document, the regulator is considered a key source when defining regionally
applicable Service Lists.

reserved_zero_future use: when used in the clause defining the coded bit stream, indicates that the value may be used
in the future for ETSI defined extensions

NOTE: All "reserved zero future use' bitsare setto "0".
RF Carrier: modulated radio frequency signal carrying one or more NIP Streams
RF Channdl: logica subdivision of the RF broadcast spectrum
NOTE: Inthe context of satellite transmissions RF Channels are commonly called Transponders.

technical network operator: entity in charge of running the broadcast network

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

ABR Adaptive Bit Rate

ALC Asynchronous Layered Coding

API Application Programming I nterface
AV Audio Visud
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AVC
B2B
B2C
CA
CDN
CENC
CID
CSR
DASH
DM
DNS-SD
DRM
DTT
DVB-CSA
DVB-HB
DVB-I
DVB-SI
EPG
ETSI
FDT
FEC
FLUTE
FTA
GSE
HbbTV
HD
HEM
HLS
HTML
HTTP
HTTPS
IANA
ID
IDTV
IEC
IETF
IP

IS
1SO
ISP
LAN
LCD
LCT
LLC
MABR
MAC
MPD
MPE
MPEG
NCD
NIC
NID
NIF
NIP
NIT
NTP
NVRAM
oTT
PES
PHY
PLP
PTP
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Advanced Video Coding

Business to Business

Business to Consumer

Conditional Access

Content Delivery Network

Common ENCryption

Context ID

Central Service Registry

Dynamic Adaptive Streaming over HTTP
Deployment Model

Domain Name System-Service Discovery
Digital Rights Management

Digital Terrestrial Television

DVB Common Scrambling Algorithm
Digital Video Broadcasting - Home Broadcast
Digital Video Broadcasting - Internet
Digital Video Broadcasting - Service Information
Electronic Programme Guide

European Telecommunications Standards Institute
File Description Table

Forward Error Correction

File Delivery over Unidirectional Transport
Free-To-Air

Generic Stream Encapsulation

Hybrid broadcast broadband TeleVision
High Definition

High Efficiency Mode

HTTP Live Streaming

HyperText Markup Language

HyperText Transfer Protocol

HyperText Transfer Protocol Secure
Internet Assigned Numbers Authority
Identifier

Integrated Digital TV

International Electrotechnical Commission
Internet Engineering Task Force

Internet Protocol

Input Stream Identifier

International Standards Organization
Internet Service Provider

Loca Area Network

Link Control Data

Layered Coding Transport

Link Layer Coding

Multicast Adaptive Bit Rate

Media Access Control

Media Presentation Description
MultiProtocol Encapsulation

Moving Picture Experts Group

Network Control Data

Network Interface Card

Network |Dentifier

Network Information File

DVB Native IP

Network Information Table

Network Time Protocol

Non Volatile Random Access Memory
Over The Top

MPEG Packetized Elementary Stream
PHYsical layer

Physical Layer Pipe

Precision Time Protocol
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RF Radio Frequency

RFC Request For Comments

RoHC Robust Header Compression

ROUTE Real-time Object delivery over Unidirectional Transport

SIF Service Information File

SLR DVB-I Service List Registry

STB Set-Top Box

TCP Transmission Control Protocol

TOF Time Offset File

TOI Transport Object Identifier

TRP TRansPonder

TS MPEG Transport Stream

TS Transport Session |dentifier

TTML Timed Text Markup Language

UDP User Datagram Protocol

UHD Ultra High Definition

Ul User Interface

URI Uniform Resource |dentifier

URL Universal Resource Locator

URN Universal Resource Name

USB Universal Serial Bus

uTC Coordinated Universal Time

UTF-8 Unicode Transformation Format, 8 bit

VoD Video on Demand

XML eXtensible Markup Language
4 System Description
4.1 Overview

The present document describes a Native |P (NIP) Broadcast System based on existing DV B technol ogies that have
been adapted and complemented for the requirements of network operators and broadcasters that want to leverage | P for
the distribution of content.

It isdesigned to be applicableto DVB-S2X, DVB-S2 and DVB-T2 based broadcast networks.

The Native IP Broadcast System is an end-to-end | P-based system architecture that leverages DVB-I as a contemporary
service discovery and programme metadata scheme, state-of-the-art Adaptive Bit Rate (ABR) video coding, packaging
and delivery technologies as specified in DVB-DASH [11] and DVB-AVC [10] and multicast file transfer mechanisms
as specified in DVB-MABR [8] for the distribution of audio-visual content.

The advantages of this approach are more flexibility, better integration with terrestrial | P infrastructures, the possibility
to re-use streams coming from OTT cloud head-ends rather than having to purposely run a DVB-TS Broadcast
Head-end for the sole distribution viatraditional DV B broadcast networks, better compatibility with contemporary |P
devices, such as smartphones, tablets, PCs, etc. and finally the option to use one and the same Native | P broadcast
transmission to simultaneously address several very different B2B and B2C use cases.

Leveraging ABR technologies makesit possible to provide AV assets reliably not only directly to TV setsbut also
indirectly via gateway functions to any contemporary |P device. Such gateways may sit in provider and telecom
networks or directly in consumer's homes as an extension to DVB Home Broadcast [13].

Using the mechanisms defined in DVB-MABR also makesit possible to provide fully and inherently hybrid servicesin
atotally seamless manner with some service components being delivered via broadcast and othersvia OTT. All this
being invisible to the end-user. Applications for this may be live television channels carrying Targeted Advertising
wherein the live channel content is provided via broadcast and the Targeted Advertisements are being delivered
invisibly via broadband, or services where the lesser watched representations are delivered via broadband and the most
common representations/components are delivered via broadcast. All the content seamlessly blendsin asingle
consistent presentation to the end-user.
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The mass distribution of identical content is still best served via broadcast and by leveraging contemporary video
technologies in ahybrid context, the best of |P unicast and |P multicast distribution can be seamlessly combined.

Finally, the continued use of broadcast technologiesin large scale content distribution systems represents a
non-negligible contribution by the television industry to making television sustainable and contributing to the
preservation of scarce resources.

4.2 System Features

The DVB Native | P Broadcast System works in both connected and unconnected scenarios. In unconnected scenarios,
i.e. without return path, some features are not available yet.

The core features of the Native | P solution are:
1. Carriage of real-timelive linear television and radio services:
- Real-time delivery of assets purely via broadcast.
- Real-time delivery of assetsin afully hybrid manner some via broadcast and some via broadband.
- Easier upgrade for the introduction of new audio and video codecs.
2. Professional and Consumer Usage Scenarios:

- Delivered directly from the same head-end to - consumers homes or indirectly - to CDN Edge Caches
which make the content available via intermediate LAN or WAN fixed or mobile networks.

- In professional environments, the possibility to store received content, i.e. "Live to VoD" service.
3. Extended Content Guide:

- All the functionalities provided by DVB-I ETSI TS 103 770[9].
4.  Multiscreen support:

- Addresses Native | P devices with or without built-in broadcast tuner.
5.  Content protection:

- Supports content protection with the same DRM solutions that are used on broadband networks (fully
connected scenario).

- Supports proprietary DRM solutions for unconnected client scenarios.
6. Targeted Advertising:

- Uses the advantages of ABR for flexible ad replacement.
7.  Accessihility services:

- Supports EBU-defined subtitling.

5 Overall System Architecture

5.1 Introduction

The DVB Native IP (DVB-NIP) specification describes an end-to-end | P delivery architecture leveraging Internet
content delivery technologies such as Adaptive Bit Rate (ABR) streaming also for broadcast applications. The
DVB-NIP Broadcast System is made up of two major parts (see figure 5.3-1):

° All functions related to the Native | P Headend.
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e All functionsrelated to the Native | P broadcast reception and content consumption.

The overall system design and the headend functions are described in the present clause. The receiver functions are
described in clause 6.

5.2 Layered System Design

5.2.1 General
The DVB-NIP Broadcast System relies on alayered system architecture.

At the top of the Native IP stack isa DV B-I based television service discovery and metadata layer according to ETSI
TS 103 770 [9]. Thislayer isresponsible for informing receivers about the various services available on the broadcast
and broadband networks. DVB-NIP Services may be grouped into different DV B-1 Service Lists coming from different
Technical or Commercial Operators on the broadcast network. One or more such DVB-I Service List(s) may be present
on each broadcast network. The DV B-I Service List Entry Points mechanism is used to announce all the different
DVB-I Broadcast Lists available on the network.

Included in each DVB-I servicelist are DVB-DASH based services according to ETSI TS 103 285[11]. DVB-DASH
based servicesin DVB-NIP can be carried using the DVB-MABR defined FLUTE/ROUTE protocols viathe DVB
broadcast network as defined in ETSI TS 103 769 [8]. Alternatively, areceiver might fetch the same services using
standard HTTP/HTTPS requests via the broadband network. In addition, some components or representations of the
same DA SH service may be carried via the broadcast network and others via the broadband network. All this shall
happen invisibly to the end-user of such services.

DVB-NIP defines an Announcement Channel mechanism under clause 8.2 and signalling tables called the Network
Information File (NIF) and the SIF (Service Information File) under clause 8.4. These two signalling tables enable all
the previously mentioned DVB specifications to be run on a broadcast network consisting of several broadcast RF
Channels and potentially one or more logical NIP Streams. The NIF provides information about the different Streams
and their physical parameters on the broadcast network. The SIF provides information on the location of Servicesand
metadata within those Streams. NIF plus SIF alow broadcast receivers to dynamically re-tune to the Streams and
physical Channels carrying the different broadcast Services.

Signalling and A/V Services (using DVB-DASH ETSI TS 103 285 [11]) are carried on the broadcast RF Channel vialP
multicast. DVB-NIP IP multicast sessions are carried using the GSE-L ite Profile as defined in clause D.2 of ETSI

TS 102 606-1 [4] or Multiple Protocol Encapsulation as defined in ETSI EN 301 192 [7] at the Data Link Layer and
DVB-S2X (ETSI EN 302 307-1 [1], ETSI EN 302 307-2 [2]), DVB-S2 (ETSI EN 302 307-1[1]) and DVB-T2 (ETSI
TS 102 755 [3]) at the Physical Layer. Seefigure 5.2.1-1.

DVB-NIP Signalling Info DVB-I / DVB-DASH(DVB-AVC)
DVB-MABR HTTP
UDP TCP
IP IP
GSE-Lite MPE Data Link Layer
TS
DVB-S2X / DVB-T2 HEM DVB-S2 Physical Layer
Broadcast Broadband

Figure 5.2.1-1: DVB-NIP protocol stack
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5.2.2 Core DVB Specifications underlying NIP (informative)

The DVB-NIP Broadcast System is based on the following core DVB specifications. Thislist is purely informative and
the exhaustive list is provided in clause 2.

o DVB-I (ETSI TS 103 770 [9]) provides the service discovery and programme metadata scheme for the
DVB-NIP Broadcast System. DVB-NIP is designed in such a manner asto allow the re-use of unmodified
DVB-I Clients. All features present in DVB-| are also available to DVB-NIP Clients. In particular DVB-I is
used in DVB-NIP for announcing the media services that are available via broadcast and/or broadband.

. DVB-DASH (ETSI TS 103 285 [11]) and DVB-AVC (ETSI TS 101 154 [10]) are the underlying
specifications for the coding, packaging and distribution of audio-visual servicesin the context of DVB-NIP.

. DVB-MABR (ETSI TS 103 769 [8]): DVB-NIP leverages the multicast object transport solution(s) provided
by DVB-MABR for the carriage of file-based content, including segmented media

. DVB-GSE (ETSI TS 102 606-1 [4]) and DVB-MPE (ETSI EN 301 192 [7]) are the two link layer protocols
selected for the carriage of 1P multicast datagramsin DVB-NIP. DVB-GSE is applied to the latest DVB
physical layer specifications whereas MPE is used as an S2 compatible solution.

e  DVB-S2X (ETSI 302 307-1[1], ETSI 302 307-2 [2]), DVB-S2 (ETSI 302 307-1[1]) and DVB-T2 (ETSI
TS 102 755 [3]) may be used as the physical layer specificationsin the context of an end-to-end DVB-NIP
Broadcast System.

5.3 End-to-End System Architecture

The DVB-NIP Broadcast System is significantly different from traditional Transport Stream based broadcast
architectures. Content sourcing in a NIP context is no longer from a dedicated DV B Encoding Platform but from the
same Content Preparation and Hosting Platform that also source(s) OTT platforms. The OTT headend functions can run
in the public cloud or on the premises of a Technical Network Operator or Commercia Operator. The interface between
the OTT Content Preparation and Hosting Platform and the NIP platform is as described in clause 5.3.3.1 of the
DVB-MABR specification ETSI TS 103 769 [8].

The NIP architecture consists at the top level of NIP Headend and NIP Receiver functions. These NIP Headend and NIP
Receiver functions can be subdivided into smaller functions that may themselves be grouped again into logical entities.
NIP Headend functions will be described hereunder in clause 5 and the NIP Receiver logical functions are described in
clause 6.

Figure 5.3-1 shows the overall NIP architecture. Logical functions are represented as named boxes and these boxes may
be nested in cases where a higher-level function is composed of several subfunctions.
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Figure 5.3-1: Architecture of the DVB-NIP Broadcast System

Figure 5.3-1 shows the overall NIP architecture. Logical functions are represented as named boxes and these boxes may be nested in cases where a higher-level function is
composed of several lower-level functions.
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NIP Headend Functions (informative)

The DVB-NIP Headend is made up of the following high-level functions (each with nested sub-functions):

1

5.5

The OTT Content Preparation and Hosting platform consists of media encoding, Content Encryption, Content
Packaging and Content Hosting functions. It generally provides the same streams for over-the-top content
delivery and, in the case of aDVB-NIP system, also for delivery via Native |P broadcasting. The OTT Content
Preparation and Hosting platform can run at the premises of the broadcaster or can be run entirely in the cloud.
It may be asingle fully integrated and co-located headend, or it may comprise a collection of distributed
headends, with each headend responsible for afew NIP Services. The OTT Content Preparation and Hosting
platform interfaces with the Multicast server function at reference points Oin, Pin Or Pin" as defined in
clause5.3.3.1 of ETSI TS 103 769 [8].

The NIP Service Aggregation Platformis responsible for:
- The compilation of one or more DVB-I Service List(s).

- The compilation of alist of DVB-I Service List Entry Pointsthat is conveyed to NIP Gateways viathe
signalling channel and which helps DVB-I Clients select the corresponding DVB-1 Service List that isto
be used for receiving NIP services.

- The creation of the NIF table which associates logical identification of streams and their physical
parameters on the broadcast network.

- The creation of the SIF table which associates services and metadata with their logical location on the
broadcast network.

- The compilation of the broadcast specific DVB-I Content Guide.

The NIP Service Aggregation platform may be operator-specific or can be a shared system running in a private
or public cloud.

The Content Provider platform deals with content acquisition, scheduling and monetisation. It isaso in charge
of collecting usage analytics from subscribers. It is not further described in the present document.

The NIP Signalling Server builds the multicast signalling channel specified in clause 8.2. The NIP Signalling
Server gets the information from the NIP Service Aggregation platform and generates one or more multicast
signalling channels. Each channel, on afixed multicast IP address, is associated with a particular NIP Stream.
The NIP Signalling Server may be a standalone unit or may be part of the modulator(s) generating the
DVB-NIP-compliant broadcast stream(s). The NIP Signalling Server provides signalling information
regarding the physical and logical parameters of NIP services as well as accurate system time information.

The Multicast server is specified in ETSI TS 103 769 [8] and is responsible for generating multicast transport
sessions carrying one or more DVB-DASH Services. One Multicast server instance is associated with one
logical NIP Stream. The Multicast server is responsible for managing, at any time, the bit rate allocation(s)
across the generated multicast transport sessions.

The Service Provisioning Platform represents all operational support systems, handling the platform headend
operation and service reporting from Multicast Gateway devices.

The Encapsulation and Modulation function handles the encapsulation of |P multicast datagramsinto NIP
Streams according to clause 7.3.4 and RF signal modulation according to the Physical Layer Specifications
described in clause 7.2. If available, robust header compression as defined in clause 7.4 may be applied to
incoming multicast signals.

NIP Reference Points

Thefollowing isalisting of logical reference points specific to the DVB-NIP Broadcast System as specified in the
present document (see figure 5.3-1):

NH1:

The interface between the Native | P Service Aggregation platform and the Native IP Signalling
Server.
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NH2: The interface between the Broadcast DVB-| Content Guide Asset File and the Multicast Server.

NM1: The interface between the NIP Signalling Server and the GSE/M PE Encapsulator/Modulator. This
interface carries the |P multicast Announcement Channel.

NM2: The interface between the Multicast Server and the GSE/M PE Encapsulator/Modulator. This
interface shall be compliant with reference point M interface as defined by DVB-MABR in ETSI
TS 103 769 [8].

NB: Over-the-air interface carrying Native | P Broadcast physical and data link layer signals as
specified in clause 7 of the present document. This interface carries the following network layer
signals.

- ThelP multicast transport sessions originating from the Multicast Server as defined in ETSI
TS 103 769 [8] and according to clause 8.5 of the present document.

- ThelP multicast Announcement Channel according to clause 8.2 of the present document.

NGC: The NIP Gateway to Client Interface specifies the interactions between the NIP Client functions
and the NIP Gateway functions. This interface is specified in clauses 8.3, 8.5 and 11.1.

6 Receiver Deployment Models (informative)

6.1 Introduction

The present specification targets three receiver Deployment Models (DMs) in particular. Thislisting is not exhaustive,
and industry can come up with other Deployments Models, but this particular logical grouping should help
implementations of Native IP receivers. Other deployment models not described here may be added in subsequent
releases of the present specification.

The intention is that the same DVB Native I P media distribution system can feed all three of the Deployment Models
presented here with the same identical broadcast streams.

The first Deployment Model (DM1) represents a professional Business-to-Business (B2B) scenario with professional
edge cache receiversinstalled at the edge of provider or telecom networks. These edge cache receivers are fed viathe
DVB broadcast network. Such edges may be telecom nodes for fixed and mobile networks, local CDN caches,
broadcast transmitter nodes, caches on board of cruise ships and planes, hotspots in underserved areas etc. These nodes
will feed DVB-I clientsindirectly viarespective intermediary public or private IP networks. Professional edge caches
may rely only on a subset of the functions specified in the present document but can leverage the same transport and
stream formats specified herein.

The second (DM 2) and third (DM 3) deployment models are Business-to-Consumer (B2C) oriented models.

The second deployment model DM 2 is directly addressing next generation TV setsimplementing Native IP broadcast
reception capabilities as a part of their built-in broadcast stack. Such television sets provide access to Native |P
delivered services as they do with DVB Transport Stream based systems, but leverage DV B-I functionality together
with latest generation DASH delivery and contemporary video and audio coding technologies. These Native |IP
television sets enable a full hybridisation of television services with some service components being delivered via
broadcast and some via broadband connectivity. Wherever the service components are sourced, this happens entirely
invisibly to the end-user who only sees a consistent service presentation.

The third deployment scenario DM 3 isfor services provided directly to al-1P end-consumer devices at home. Such
services will rely on a Native IP Gateway function being available at home. Such Native IP Gateway function may
reside in an existing device (e.g. atelevision set according to DM2 feeding also other mobile devices at home) or may
be a separate device such as a STB, antenna adapter, signal distribution component, | SP router, or a dedicated |ow-cost
server device with broadcast reception functionality.
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6.2 Generic Receiver Design

6.2.1 Introduction

This clause describes the generic virtual functions that are part of NIP Receivers. Not all receivers need to implement

all functions. Receiver functions are there to describe and structure the receiver design. Some functions may be
combined, or some functions may not exist at al in some receiver implementations. Clause 6.6 describes which receiver
functions are mandatory, optional or not applicable in each of the Deployment Models (DMs) described in the present
document.
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Figure 6.2.1-1: DVB-NIP Generic Receiver Architecture (informative)

Functionally NIP Receivers can be split into two parts: A high level NIP Gateway function and a high-level NIP Client
function. The gateway function typically contains one or more DVB tuners that physically receive the NIP broadcast
transmissions and forwards them onto alogical or physical |P network connection. The NIP Client function istypically
an off-the shelves DVB-I Client and provides access to the actual content transmitted. Interactions between NIP Client
and NIP Gateway functions are specified by DVB-I (ETSI EN 103 770 [9]).
6.2.2 NIP Gateway Functions
All NIP Gateways include the following sub-functions:

e  Single or multiple DVB-S2/S2X/T2 tuner(s)/demodul ator(s).

e  The capability to receive at least one of the two: MPE via TS or GSE-Lite via GSE-HEM.

. The capability to receive IP multicast streams (with and without 1P Robust Header Compression applied).

e  The capability to receive and parse the NIP announcement channel.

. The capability to temporarily store assets received from the broadcast network.

e  The capability to serve assetsto clientsusing HTTP.

e  The capability to connect to a broadband network to retrieve content assets or metadata.
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Some NIP Gateways may additionally include the following sub-functions:
. The capability to announce themselves on the local network to which they may be connected.
e  The capability to answer DVB-I Service List Entry Points Queries.

. The capability to be remotely configured.

6.2.3 NIP Client Functions
The NIP Client includes the following sub-functions:
. The capability to interact with aDVB-I Service List Entry Points Registry Server.
e  The capability to interact with aDVB-I Service List Server.
. The capability to display a DVB-I Service List to the End User.
e  The capability to select the most appropriate instance from a DV B-I List.
. The capability to discover aNIP Gateway.

e  The capability to request and display NIP services.

6.3 Professional Edge Cache Receiver (DM1)

Professional Edge Cache Receivers according to the present document are deployed at the edge of telecom, CDN or
broadcast networks or act as local wireless hotspots. They receive DVB-NIP formatted content from a broadcast
network via multicast and make that content available locally to other networks (e.g. CDN, Fixed, Mobile, Wi-Fi®
Hotspot or DVB networks), which in-turn indirectly feed I P clients wanting to access that content.

Professional Edge Cache Broadcast Receivers are installed when a massive distribution of identical content isrequired
and where the large multiplication effect of broadcast technologies can bring considerable distribution gains.

~

4 LY
Q NIP Headend \ ((( )))
\
\, Antenna

CoreXCDN \D
b 5N
CDN Edge Cache
|

Data Network
Figure 6.3-1: Example of a Professional Edge Cache receiver at the edge of a CDN network

Professional Edge Cache receivers generally feature multi-tuner front-ends for the parallel reception of multiple
DVB-NIP Streams and extensive storage space to act as large local data caches. Professional Edge Caches generally act
aslocal http/https web servers with reverse proxy functionality. The exact interaction between such proxies and clients,
and the way that clients get re-directed to these caches is outside the scope of the present document. Clause 6.6 lists the
functions that are mandatory, optional or not applicable for professional receiver implementations.
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Figure 6.3-2: DVB-NIP DM1 Receiver Architecture (informative)

6.4 Integrated Native IP TV (DM2)

The same DVB-NIP broadcast streams that are built for feeding professional DM 1 receivers can aso be used for direct
reception at home. The simplest reception solution for consumer applications under the present document isDM2. It
refersto afully integrated smart television set. Television sets according to DM 2 might be capable of receiving, in
addition to legacy Transport Stream (TS) based television services a so, television transmissions that are carried
natively in IP over the broadcast network. DM2 receivers may or may not be connected to a broadband network.
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Figure 6.4-1: Simplified view of Deployment Model 2

DM2 television sets are capable of receiving via broadcast the same streams that are potentially made available also via
OTT platforms and CDN distribution networks. They implement DVB-I and DVB-DASH defined mechanisms. These
television sets are also able to seamlessly blend, in afully hybrid manner, streams that are received via broadcast with
streams that are delivered viaOTT. As an example, agiven DVB-1 service may have some DVB-DASH representations
and/or components that are available via broadcast and othersthat are only available terrestrialy. Native |P television
sets can indistinguishably present such services to end users as one and the same service.
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Figure 6.4-2: DVB-NIP DM2 Integrated Native IP TV Simplified Architecture (informative)

6.5 Home Gateway + IP Client (DM3)

Deployment Model 3 (DM3) isa split model in which the NIP Gateway and the NIP Client functions are implemented
in separate devices.

The NIP Gateway may be an additional feature of an existing hardware device such asa TV set, a STB, an antenna
multiswitch, etc. or may be a dedicated standal one Gateway device located on the local network. NIP Gateways may or
may not be connected to a broadband network.

The NIP Client (typically aclient implementing DVB-I according to ETSI TS 103 770 [9]) is generally a software
application or component running on atunerless smart | P device such as a tablet, smartphone, laptop, PC, IP media
player, smart television set etc.

In order for aNIP Client and a NIP Gateway to discover themselves on the local network, DM 3 implementations
according to the present document make use of the Network Device Discovery Protocol mechanisms specified in

clause 11.1.
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Figure 6.5-1: Simplified view of Deployment Model 3
In DM3 dl interactions between the DV B-I client and the NIP provided DV B-I server functions are specified by DVB-I

ETSI TS 103 770 [9]. The NIP specification has been designed such asto allow the use of standard unmodified DV B-I
Clientsalso in aDVB-NIP Broadcast System.
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A simplified view of the split NIP Client Gateway architecture is shown below:

DVB Broadcast Network ‘ ‘ CDN ‘
DVB-NIP Gateway ‘ DVE Tuner(s) ‘ ‘ NIC ‘
1k
\ Signalling Reception | [ Media Reception |
A
. . DVB-I Service DVB-I Service .
Device Discovery List Registry List Server Multicast Gateway
h F Y A
Local Network
v v  Broadcast DVB-| List(s) v
Device Discovery DVB-I Client Media Player and Content Decryption

DVB-NIP Client

Figure 6.5-2: DVB-NIP DM3 Split Gateway Client simplified architecture (informative)

6.6 Receiver Configurations and Deployment Models

Depending on the specific deployment model, receiver configurations may require different functions and featuresto be
implemented. Table 6.6-1 associates the receiver functions and the deployment models. At least "Mandatory™
subsystems and functionalities need to be implemented in reception equipment to comply with the present document for
a specific deployment model.

Table 6.6-1: Receiver Configurations and Deployment Models

Receiver configurations DM1 NIP Edge DM2 DM3 NIP DM3 NIP
Cache Receiver [Integrated NIP Gateway Client
TV
DVB-NIP Functions or Features
GSE-Lite for S2X and T2 receivers M (see note 1) M (see note 1) | M (see note 1) NA
GSE'HEM mode for S2X and T2 M (see note 1) | M (see note 1) | M (see note 1) NA
reception
MPE for S2 and T2 M (see note 2) | M (see note 2) | M (see note 2) NA
LL signalling M (see note 3) M (see note 3) | M (see note 3) NA
IP RoHC M (see note 3) M (see note 3) | M (see note 3) NA
Multicast rendez-vous service M M M NA
Multicast gateway function M M M NA
Multicast GW, bootstrap and config M M M NA
file
FLUTE and ROUTE reception M M M NA
Announcement Channel reception M M M NA
NIF Table ) M M NA
SIF Table o] M M NA
Device Discovery: mDNS | NA | NA | M | M®
Content Decoding NA M NA M
Content Decryption (connected) NA M NA M

M = Mandatory, O = Optional, NA = Not Applicable, ND = Not yet defined

NOTE 1: Not mandatory for DVB-S2 Receivers implementing only Annex A.

NOTE 2: Mandatory only for deployments supporting Annex A.

NOTE 3: Not mandatory for receivers only supporting Annex A.

NOTE 4: DMS3 clients implement at least one of the Device Discovery Protocol clauses 11.1.2 and/or
11.1.3.
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Within the present document, a number of configurations and mechanisms are defined as "Optional". Configurations
and mechanisms explicitly indicated as "optional", for a given deployment model, need not be implemented in the
equipment to comply with the present document. Nevertheless, when an "Optiona" mode or mechanism is
implemented, it shall comply with the specification as given in the present document.

7 Native IP Carriage

7.1 Introduction

DVB Native IPis designed for deployment on top of the following physical layer systems:
e DVB-S2X (ETSI EN 302 307-2[2], ETSI EN 302 307-1 [1]);
e  DVB-S2(ETSI EN 302 307-1[1]); and
e DVB-T2(ETSI TS102 755 [3]).

The datalink layer in DVB Native |P uses either:

e Generic Stream Encapsulation (GSE), ETSI TS 102 606-1 [4], ETSI TS 102 606-2 [5], ETSI
TS 102 606-3 [6].

. Multi-Protocol Encapsulation ETSI EN 301 192 [7], clause 7.

In the case of GSE, the GSE-Lite profile of the GSE specification (ETSI TS 102 606-1 [4], Annex D) has been chosen
for Native |P purposes. The particular modes and settings of the aforementioned layer 1 and layer 2 specifications to be
used for DVB-NIP are described in detail in this clause.

7.2 Physical Layer: DVB-S2X, DVB-S2, DVB-T2

7.2.1 Overview

There isahigh degree of commonality between DVB-S2X (ETSI EN 302 307-2 [2]), DVB-S2 (ETSI

EN 302 307-1[1]) and DVB-T2 (ETSI TS 102 755 [3]) with regards to the mode adaptation, but some settings for NIP
purposes are specific to each physical layer system and hence related definitions are described separately in the
following clauses 7.2.2 to 7.2.4.

The following mapping of datalink layer protocols to physical layer systems applies:
. DVB-S2X: GSE (GSE-Lite profile)
o DVB-S2: MPE

. DVB-T2: GSE (GSE-Lite profile) and MPE

71.2.2 DVB-S2X

The entirety of DVB-S2X is defined by the two specifications ETSI EN 302 307-1 (DVB-S2, [1]) making up the core
part and (ETSI EN 302 307-2 [2]) (DVB-S2X) making up the extension of and the difference to the core part. The
whole physical layer system DVB-S2X can be deployed as defined by the two af orementioned specifications - with the
attributes and restrictions described below:

System configurations (table 1, clause 4.3 of ETSI EN 302 307-2 [2]):

e  The system configuration for Broadcast Services according to clause 4.3, table 1 of ETS| EN 302 307-2 [2]
shall be used for consumer applications or applications targeting simultaneously both consumer and
professional use cases. Alternatively, the system configuration for Professional Services according to
clause 4.3, table 1 of ETSI EN 302 307-2 [2] shall be used for applications purely targeting professional use
Cases.
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Mode adaptation (clauses 5.1 of ETSI EN 302 307-1 [1] and ETSI EN 302 307-2 [2], respectively):
. Physical layer dicing - see ETSI EN 302 307-1 [1], clause 5.1.5 - is applicable.

. Baseband Frame mode shall be set to High Efficiency Mode (HEM) for NIP, see ETSI EN 302 307-2 [2],
clause 5.1.7. The following settings (binary indication for all) of the MATY PE-1 field of the BBHEADER
have to be selected:

TS/GS: 10 (GSE-HEM)
NPD/GSE-Lite; 1 (GSE-Lite)

o Baseband frame mode shall be set to High Efficiency Mode (HEM) for NIP, see ETSI EN 302 307-2 [2],
clause5.1.7:

MODE (EXORed with CRC-8): 0000 0001 (High Efficiency Mode, HEM)
e  Asinglelnput Stream of the format GSE-HEM is transmitted.
e  Since NIP makes use of GSE and HEM, ETSI EN 302 307-2[2], clause 5.1.7 including figure 1 is applicable.

. All other BBHEADER settings are set according to the definitionsin ETSI EN 302 307-1[1] and ETSI
EN 302 307-2[2].

P Layer | IP PACKET | | IP PACKET | | IP PACKET | | 1P PACKET | | 1P PACKET |

GSE Layer | FSE PACKET | | ‘GSE PACKET | | GSE PACKET | | ‘GSE PACKET | FSE PACKET |
HEM : : l
S2X Layer BBHEADER DATA FIELD BBHEADER DATA FIELD
: € —————————————— >  —————————————— >
R - N T

Figure 7.2.2-1: DVB-S2X High Efficiency Mode for GSE
(based on figure 1 in ETSI EN 302 307-2 [2])

Due to the deployment of HEM and GSE-Lite for NIP, PDU fragmentation can't be used, i.e. the only packet
segmentation approach applicable is physical layer dlicing.

7.2.3 DVB-S2

DVB-S2 is defined by the specification ETSI EN 302 307-1 [1]. The whole physical layer system DVB-S2 can be
deployed as defined by the aforementioned specification - with the following attributes and restrictions:

System configurations (table 1, clause 4.3 of ETSI EN 302 307-1 [1]):

. "Broadcast Services' isused for consumer applications or applications targeting simultaneously both,
consumer and professional use cases. Alternatively, the system configuration "Professional Services' shal be
used for applications purely targeting professional use cases.

Mode adaptation (clause 5.1 of ETSI EN 302 307-1[1]):
o Physical layer dicing - see ETSI EN 302 307-1[1], clause 5.1.5 - is applicable.

e  Thefollowing setting (binary indication) of the MATY PE-1 field of the BBHEADER - see ETSI
EN 302 307-1[1], clause 5.1.6, table 3, has to be selected:

TSGS: 11 (Transport Stream)
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e A singlelInput Stream of the format MPEG-2 Transport Stream with Constant Coding and Modulation (CCM)
is transmitted. Accordingly, table 4in ETSI EN 302 307-1[1], clause 5.1.6, applies.

. All other BBHEADER settings are chosen according to the definitionsin ETSI EN 302 307 [1].

7.2.4 DVB-T2

DVB-T2 isdefined by ETSI TS 102 755 [3]. The whole physical layer system DVB-T2 can be deployed as defined by
the af orementioned specifications - with the following attributes and restrictions:

System overview (clause 4.1 of ETSI TS 102 755 [3]):

. It is assumed that the receiver will aways be able to decode one data PLP and its associated common PLP - if
any - inparallel. See ETSI TS 102 755 [3], clause 4.1.

Mode adaptation (clause 5.1 of ETSI TS 102 755 [3]):
o Physical layer dicing isapplicable, see ETSI TS 102 755 [3], clauses 5.1.0 and 5.1.8, figure 8.

. The following settings (binary indication for al) of the MATY PE-1 field of the BBHEADER haveto be
selected (see ETSI TS 102 755 [3], clause 5.1.7):

TS/GS: 10 (GSE)
NPD/GSE-Lite: 1 (GSE-Lite profile)

. Baseband frame mode shall be set to High Efficiency Mode (HEM) for NIP, see ETSI TS 102 755 [3],
clauses5.1.7 and 5.1.8:

MODE (EXORed with CRC-8): 0000 0001 (High Efficiency Mode, HEM)

. Since NIP makes use of GSE and HEM, figure 8 as part of clause 5.1.8 in ETSI TS 102 755 [3] and related
text is applicable.

. All other BBHEADER settings are chosen according to the definitionsin ETSI TS 102 755 [3].

Dueto the deployment of HEM and GSE-Lite for NIP, PDU fragmentation cannot be used, i.e. the only packet
segmentation approach applicableis physical layer dicing.

Asan alternative to DVB-GSE, DVB-MPE may be deployed as data link layer protocol on top of the MPEG2-Transport
Stream. Mode adaptation settings are taken from those available in DVB-T2 ETS| TS 102 755 [3] for the Transport
Stream.

7.3 Data link layer: GSE-Lite, MPE

7.3.1 Overview

Depending on the physical layer system deployed, either GSE (ETSI TS 102 606-1 [4], ETSI TS 102 606-2 [5], ETSI
TS 102 606-3 [6]) with its GSE-L.ite profile or MPE (ETSI EN 301 192 [7], clause 7) is used on the data link layer.
Further details are outlined in clauses 7.3.2 and 7.3.3.

7.3.2 Generic Stream Encapsulation (GSE), GSE-Lite profile

On the datalink layer, Generic Stream Encapsulation (GSE, ETSI TS 102 606-1 [4], ETSI TS 102 606-2 [5], ETSI
TS 102 606-3 [6]) isused for NIP purposes in conjunction with the physical layer systems DVB-S2X (ETS

EN 302 307-1[1] and ETSI EN 302 307-2) and DVB-T2 (ETSI TS 102 755 [3]). Of the two available GSE profiles,
only the GSE-Lite profile (see ETSI TS 102 606-1 [4], Annex D) isused for DVB-NIP as defined by the present
document.

Due to the deployment of HEM and GSE-L.ite for NIP, PDU fragmentation cannot be used, i.e. the only packet
segmentation approach applicable is physical layer dlicing.
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In order to avoid compatibility issues, it is recommended that NIP GSE Encapsulators/ Modulators should not use the
label re-use mode" (as defined in GSE standard ETSI TS 102 606-1 [4], clause 4.1.3).

7.3.3 Multi-Protocol Encapsulation (MPE)

On the data link layer, Multi-Protocol Encapsulation (MPE, ETSI EN 301 192 [7], clause 7) shall be used for
NIP purposes in conjunction with the physical layer system DVB-S2 (ETSI EN 302 307-1 [1]) or DVB-T2 (ETSI
TS 102 755 [3]).

The presence of a Multiprotocol data stream in a DVB Service shall be indicated in the program map section, according
to ISO/IEC 13818-1 [15] of that service by setting the stream type to the value "0x0D". A given service shall not
include more than one MPE PID. However more than one service carrying an MPE section stream may be present in a
given Transport Stream according to |SO/IEC 13818-1 [15]. The table _id in the header of MPE sections shall be set to
"Ox3E".

LLC/SNAP s not used. Accordingly, the LLC_SNAP flag field of the datagram section has the value "0" and the
datagram section carries an | P datagram.

The MAC to IP mapping in NIP shall be as specified in IETF RFC 1112 [20] for IPv4 and IETF RFC 2464 [21] for
IPv6 multicast addresses.

7.3.4 NIP Stream Definition

A DVB-NIP broadcast platform carries | P multicast data within NIP Streams. A NIP Stream is a succession of network
layer | P packets that are carried via data link layer frames with no specific timing constraints. The datalink layer for
NIP shall be a GSE-L.ite stream according to clause 7.3.2 or an MPE stream according to clause 7.3.3.

A NIP Stream is therefore identical to a GSE-Lite stream or an MPE stream.

In asingleinput stream DVB-S2X implementation a single GSE-L ite stream shall be carried in asingle physical
transponder/channel. In a multi-stream implementation, more than one GSE-L ite stream may be carried over asingle
physical transponder/channel. The same logic applies to single or multiple PLP DVB-T2 implementations.

In the context of DVB-S2 or DVB-T2 in MPE mode, the NIP Stream is carried using an MPE stream declared as the
sole component of aDVB Service. A Transport stream may carry more than one DVB Service carrying each asingle
MPE stream.

The multicast data transmitted over the broadcast channel is generated primarily by the Multicast Server, but also the
NIP Signalling Server associated to each NIP Stream. Every NIP Stream shall have only asingle Multicast Server
associated to it. The Multicast Server generates multicast transport sessions consisting each out of one or more multicast
streams.

If on agiven physical channel more than one logical Multicast Server function will have to be supported, then use shall
be made of the multiple input stream / PLP mechanisms as defined in the corresponding physical layer standards.

A NIP Stream isuniquely identified by the following four parameters: NIPNetworklD, NIPCarrier| D, NIPLinkID,
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Figure 7.3.4-1: Example lllustration showing NIP Streams on GSE-Lite and MPE Transponders
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7.4 Network Layer: IP RObust Header Compression (ROHC)

7.4.1 Introduction and Principles

DVB-NIP provides support for both uncompressed and compressed | P header transport. When | P header compression is
used, the IP header compression scheme shall be ROHC-U as described in GSE-ROHC, ETSI TS 102 606-3 [6].

In the GSE-ROHC framework, multiple header compression profiles are defined. Each profile indicates a specific
protocol combination, and the profile identifiers are allocated by the Internet Assigned Numbers Authority (IANA). For
DVB-NIP, the profile '0x0002' is used for multicast streams.

In DVB-NIP, signalling information is carried through an announcement channel on a fixed IP multicast address and
UDP port number. For the stable reception and fast acquisition of the announcement channel without additional
processing, the announcement channel | P headers shall not be compressed.

When DVB-NIP is used in a backwards compatibility mode as described in Annex A using the MPE protocol as defined
in ETSI EN 301 192 [7], IP ROHC shall not be applied.

7.4.2 ROHC channel mapping

The ROHC framework defines channels to identify the compressed packet flows. In aDVB-NIP system, asingle
ROHC channel shall be configured per GSE stream. Therefore, the Link ID can be mapped to a ROHC channel ID and
the CID is managed separately for each GSE stream.

7.4.3  Context ID (CID) assignment

The CID can be assigned for each | P stream based on the combinations of upper layer protocols. An IP stream can be
classified based on the IP address and port number. It can be considered as the same I P stream when the IP packet has
the same combination of source | P address, destination | P address, source UDP port, and destination UDP port. For the
same |P/UDP stream, the same CID can be assigned.

In ROHC, each ROHC channel can define three types of CID configuration: small CID, 1-byte large CID, and 2-byte
large CID. Among these configurations, small CID and 1-byte large CID should be configured for DV B-NIP Systems
as described in GSE-ROHC, ETS| TS 102 606-3 [6].

7.4.4 Transmission of Context Information

In the case of unidirectional links, if areceiver has no context information, the ROHC decompressor cannot recover the
received packet header until it receives full context data. The context information and configuration parameters are sent
in the ROHC-U descriptor or ROHC-U multicast descriptor.

Based on the GSE-ROHC specification ETSI TS 102 606-3 [6], the adaptation module at the transmitter constructs the
ROHC-U descriptor or the ROHC-U multicast descriptor using configuration parameters and context information from
the ROHC process. The adaptation module at the transmitter can use the previous configuration parameters and context
information to transmit the ROHC-U descriptor or ROHC-U multicast descriptor periodically.

DVB-NIP supports the transmission method which sends context information separately from a compressed packet
stream. The ROHC-U descriptor or ROHC-U multicast descriptor, including extracted context information, may be
transmitted separately from the related ROHC packet flow, along with other signalling data. An updated ROHC-U
descriptor or ROHC-U multicast descriptor shall be transmitted when the contained context information changes. The
updated ROHC-U descriptor or ROHC-U multicast descriptor shall be sent prior to any GSE packets reflecting the
change.

7.4.5 Link Layer Signalling

Generdly, link layer signalling operates below the IP layer. In the receiver, link layer signalling can be obtained earlier
than IP-level signalling such as announcement channel signalling.
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Figure 7.4.5-1 shows the data link layer architecture and related identifiers on the transmission side of the DVB-NIP
Broadcast System.
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Figure 7.4.5-1: GSE layer architecture for DVB-NIP

NIP multicast | P streams are generated by both the Multicast Server and the NIP Signalling Server. These are shown as
Data Sourcesin figure 7.4.5-1 and identified each by a Multicast Stream ID. IP Multicast Streams may or may not be
compressed. |P multicast streams which are compressed (header_compression_flag=1) pass through the I[P ROHC
compression module associated to that GSE Stream also referred to as GSE Stream Generator in figure 7.4.5-1. All

IP multicast streams destined for agiven ISl or PLP are then encapsulated in the corresponding GSE Stream. In
DVB-NIP the NIPLinkID and NIPCarrierlD are related as described in clause 7.3.4. Thelink_id (as defined in
GSE-LLC, ETSI TS 102 606-2 [5]) isidentical to NIPLinkID. The NIPLinklDs are mapped to PHY Stream IDs (as
defined in clause 8.4.5.15 of ETS| EN 301 192 [7]) in the Link Layer. Both these identifiers are mapped to the PLP ID
inthe case of DVB-T2 (ETSI TS 102 755 [3]) or ISl in the case of DVB-S2 (ETS| EN 302 307-1 [1]) or DVB-S2X
(ETSI EN 302 307-1[1], ETSI EN 302 307-2 [2]) of the corresponding NIP Stream.

Link layer signalling shall be encapsulated into GSE-L L C packets as described in GSE-LLC, ETSI TS 102 606-2 [5].
The GSE-LLC packet can contain multiple descriptors.
7.4.6 Descriptors for the NIP system

To support the GSE layer structure above and multicast delivery, the following descriptors can be used for link layer
signalling in an NIP system.

. IP Multicast List descriptor: This descriptor conveys alist of IPv4 multicasts carried in aphysical link. This
descriptor also provides additional information for processing the UDP/IPv4 packets carrying the multicastsin
the DVB-GSE layer. This descriptor only provides information on UDP/IPv4 multicasts.

. IPv6 Multicast List descriptor: This descriptor conveys alist of IPv6 multicasts carried in aphysical link. This
descriptor also provides additional information for processing the UDP/IPv6 packets carrying the multicastsin
the DV B-GSE layer. This descriptor only provides information on UDP/IPv6 multicasts.

. ROHC-U Multicast descriptor: This descriptor conveys configuration parameters for a ROHC channel which
uses ROHC for IP asdefined in ETSI TS 102 606-3 [6].

. ROHC-U descriptor: This descriptor conveys configuration parameters for the single CID of ROHC as defined
in ETSI TS 102 606-3 [6].
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7.4.7 Link Layer Signalling Example (informative)

Figure 7.4.7-1 shows the construction of link layer signalling using GSE-LLC.

NCD LCD
‘ Interactive_network_id ‘ ‘ Interactive_network_id
Platform Loop PHY Loop
IP/MAC_platform_name_descriptor {) ‘ PHY_descriptor {) <

IP/MAC_platform_provider_name_descriptor ()

Link Loop (#0)

IP Multicast Config Loop (#0} r P link_id (#0)
Target Loop Link_association_descriptor{){
IP_multicast_list_descriptor () modulation_system_type

modulation_system_id m
PHY_stream_id

IPv6_multicast_list_descriptor {)

Operational Loop 1

IP/MAC_link_location_descriptor(){ Link Loop (#N-1)

A Ll J
: link_id {#0) - > link_id (#N-1)
Link_association_descriptor{){
modulation_system_type
IP Multicast Config Loop (#N-1) modulation_system_id =
Target Loop PHY_stream_id
IP_multicast_list_descriptor () }

IPv6_multicast_list_descriptor {)

Operational Loop

IP/MAC_link_location_descriptor(){
link_id (#N-1) —

}

Figure 7.4.7-1: Mapping to LLC tables and lookup path for DVB-NIP

Multiple logical |P multicast configuration loops can be considered in a NCD record table. Each IP multicast
configuration loop contains atarget loop and an operational loop. Multiple descriptors can be configured in atarget loop
or operational 1oop. The IP multicast configuration loop can be constructed for each GSE stream. Each GSE stream can
be identified by the link_id inthe IPMAC_link_location_descriptor.

In the target descriptor loop of NCD tables, the IP_multicast_list_descriptor can be configured. If 1Pv4 multicast and
IPv6 multicast streams are conveyed together in the same GSE stream, both the IP_multicast_list_descriptor and the
IPv6_multicast_list_descriptor can be contained in a target descriptor loop of NCD.

In an operational descriptor loop of NCD tables, ROHC-U_multicast_descriptor and IPPIMAC_link_location_descriptor
can be configured. In this case, because a single ROHC channel can be configured in a GSE stream, one

Multicast ROHC-U_descriptor is configured for alink_id. If no header compression is used in a GSE stream,
Multicast ROHC-U_descriptor is not contained in a descriptor loop.

Each link_id is mapped to the PHY _stream id of each physical layer as configured in the LCD tables.

Figure 7.4.7-2 shows the relation between multicast_stream_id and rohc_flag in the NIP Gateway.
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Figure 7.4.7-2: Multicast stream ID and ROHC flag mapping

The multicast stream ID is assigned to each |P/UDP stream based on IP addresses and UDP port numbers. If ROHC is
applied to an I P stream, the header compression flag is set for that particular |P stream. Therefore, if the header
compression flag is set in the IP Multicast list descriptor, the NIP Gateway needs to check the Multicast ROHC-U
descriptor for the IP stream.

When ROHC is applied to an I P stream, the multicast stream ID is mapped to a context ID for each compressed stream.
Therefore, the NIP Gateway can find the context information based on the combination of multicast stream ID and
context ID.

7.5 Transport Layer: DVB-MABR

7.5.1 DVB-MABR Scope

NIP according to the present document relies on DVB-MABR for the transport of Media Objects. Every NIP Stream
shall have asingle Multicast Server function according to ETSI TS 103 769 [8] associated with it, generating al the
multicast transport objects for that NIP stream. A single logical Multicast Server function shall not span more than one
NIP Stream. A physical server instantiating multiple logical Multicast Server functions may however produce multicast
sessions for more than one NIP Stream.

As a consequence of this, every NIP Stream - GSE-Lite or MPE - shall carry only a single multicast gateway
configuration instance document as defined in clause 8.5.2.

All protocols defined in DVB-MABR ETSI TS 103 769 [8] for the transport of Media Objects via multicast are
applicable to DVB-NIP under the restrictions depicted in clause 8.5.

7.5.2 Data Plane: DVB-MABR

DVB-MABR has been specified to be independent from the underlying transport protocol. ETSI TS 103 769 [8]
specifies two multicast media transport protocols in its annexes.

. The FLUTE protocol specified in AnnexesFand G of ETSI TS 103 769 [8] is based on 3GPP MBMS FLUTE
and may be used for the carriage of NIP Streams.
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e  The ROUTE-based multicast media transport protocol specified in AnnexesH and | of ETSI TS 103 769 [8] is
based on ATSC 3.0 ROUTE and may be used for the carriage of NIP Streams.

8 Service Signalling Protocols

8.1 Signalling Overview

8.1.1 Introduction

DVB-NIP Signalling, as defined in the present document, relies on the concept of a broadcast Announcement Channel
carrying signalling information under the form of XML Tablesto NIP receivers. The Announcement Channel
mechanism is defined under clause 8.2.

8.1.2 Signalling Data Structures
DVB-NIP signalling information is split across 6 tables. The purpose of these tablesisto inform NIP receivers about:
1) Thetechnica parameters required to access DVB-NIP services.
2) Theavailability of Service Lists, Services and content on the broadcast network and potentially via broadband.

Thefirst tableis called NIF: Network Information File. Thistable informs receivers about the logical identification of
Streams and their physical parameters. It can be edited by the Technical Operator of the broadcast network providing an
overall view of the entirety of a broadcast network or it can be edited by Commercial Operators present on that
broadcast network and informing only about the Streams part of their own operations. The NIF table is carried on one or
more so-called network Bootstrap Streams and is formatted as an XML file.

The second table is called SIF: Service Information File. Thistable informs receivers about the location of Services
across the different NIP Streams and physical Transponders/Channels. It can be edited by the Technical Operator of the
broadcast network providing an overall view of the entirety of a broadcast network or it can be edited by Commercial
Operators present on that broadcast network and informing only about the location of services part of their own
operations. The SIF table is carried on one or more so-called network Bootstrap Streams and is formatted asan XML
file

The third and fourth tables are related to the detailed technical operation of DVB-MABR in the context of NIP. The
Bootstrap Multicast Gateway Configuration | nstance Document is present in the announcement channel on each
NIP Stream. It points to the DVB-MABR multicast session carrying the M ulticast Gateway Configuration I nstance
Document as specified in DVB-MABR (ETS| TS 103 769 [8]). This latter table shall be present once on each NIP
Stream and provides the link between service URLs and the | P multicast addressesin use on the broadcast Stream to
convey the Services. It aso provides information on other technical mechanisms availablein DVB-MABR (ETSI

TS 103 769 [8]) such as e.g. unicast repair mechanisms. Both tables are formatted as XML.

Thefifth tableis caled the DVB-I Service List Entry Pointstable and provides information on the presence of DVB-I
Service Lists across the broadcast network. Thistable is fully compliant with the DVB-I Service List Entry Points
specification in ETSI TS 103 770 [9] and further described under clause 8.3.2. It is formatted as a dedicated broadcast
XML fileand lists the DVB-I Service Lists available.

Finally different DVB-1 Service Lists may be provided by the Technical Operator of the network or Commercial
Operators present on the network. These list the Services present on the broadcast network and provide the URLs
required to access the services. DVB-I| Service Lists are specified in ETS| TS 103 770 [9] and formatted as XML.

The definition and use of all these tables as defined in NIP is described in the corresponding sections below.
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8.1.3  Service Delivery Model

A DVB-NIP broadcast network is made up of one or more RF Channels (called transponders in a satellite context).
Each RF Channel can carry one or multiple Input Stream Identifiers (1SIs) as defined in DVB-S2X (ETSI

EN 302 307-1[1], ETSI EN 302 307-2[2]) or one or more Physical Layer Pipes (PLPs) asdefined in DVB-T2 (ETSI
TS 102 755 [3]). Each input stream or physical layer pipe shall carry only asingle NIP Stream encapsulated in

GSE-L.ite as defined under clause 7.3.2 or asingle Transport Stream carrying one or more MPE streams as defined in
clause 7.3.3 of the present document.
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Channels \
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‘ RF Carrier ‘ ‘ RF Carrier ” RF Carrier ‘

Stream Stream
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Stream Stream Stream Stream Stream
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Service 1

Service 1

Service2 || Service3

Service List

Components ‘ Video H Audio 1 H Audio 2 H Subtitles ‘

Audio 1

Audio 2
ion 1

Repr

Figure 8.1.3-1: NIP Service Delivery Model

8.1.4 Bootstrap and Regular NIP Streams

8.14.1 Definition

DV B-NIP distinguishes two types of streams: so-called Bootstrap NIP Streams and Regular NIP Streams.

Bootstrap Streams participate in the bootstrap setup phase of receivers and shall carry NIF, SIF and DVB-I Service List
Entry Points. If one or more of these documents are missing, the Stream cannot be considered as Bootstrap Stream, as
the receiver will not be able to discover the entirety of services.

Regular Streams do not participate in the Bootstrap Process. The Bootstrap Process hel ps receivers joining a network to
learn about the extent of the network and the physical location of al services on that network.

8.14.2 NIP Stream Identifiers
NIP Streams are identified by the following 4 parameters:
. NIPNetworklD identifying the network.
. NIPCarrierl D identifying uniquely the RF Carrier within the network identified with NIPNetworkID.

. NIPLinkID identifying the NIP Stream in the context of DVB-GSE (ETSI TS 102 606-2 [5]) or in the context
of DVB-S2 Professional services (ETSI EN 302 307-1 [1]).

. NIPServicel D identifying the NIP Stream in the context of DVB-MPE (ETSI EN 301 192 [7]).
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Depending on the Data Link Layer, these respectively correspond to:
. For GSE-L ite encapsul ated Streams:
- NIPNetworklD = interactive_network_id asdefined in ETSI TS 102 606-2 [5].
- NIPCarrierlD = modulation_system id asdefined in ETSI TS 102 606-2 [5].
- NIPLinkID = link_id (see note 1) asdefined in ETSI TS 102 606-2 [5].
- NIPServicelD = 0 as not relevant in a GSE-Lite context.
NOTE 1. Inthe case of singlelink in GSE (such as the case of Single Input Stream or unique PLP), NIPLinkID = 0.
. For MPE over TS:
- NIPNetworkID = origina_network_id asdefined in ETSI EN 300 468 [14].
- NIPCarrierlD = transport_stream _id asdefined in ETSI EN 300 468 [14].
- NIPLinkID = PHY_stream id (see note 2) asdefined in ETSI EN 301 192 [7].
- NIPServicel D = service id asdefined in ETSI EN 300 468 [14].
NOTE 2: Inthe case of Single Input Stream or in the context of DV B-S2 Broadcast services (ETSI
EN 302 307-1[1]), NIP Link Id = 0.

8.1.5 Table Generation and Broadcast

DVB-NIP tables are generated as files by the NIP Service Aggregation Platform and broadcast from the NIP Headend.
The Signalling Server function of a NIP Headend collects or generates the signalling information and convertsit for
multicast transmission via the broadcast Announcement Channel. Every NIP Stream shall carry an Announcement
Channel on afixed IP multicast address and port, as specified in clause 8.2.1 of the present document.

8.1.6  Signalling Broadcast Location

DVB-NIP tables are carried via the Announcement Channel mechanism described under clause 8.2. The Announcement
Channel shall be present in every NIP Stream.
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Figure 8.1.6-1: Signalling carriage in NIP Streams
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Table 8.1.6-1 shows which DVB-NIP specified tables are mandatory on the Announcement Channel of the two
different stream types as described in clause 8.1.4.

Table 8.1.6-1: Possible locations of DVB-NIP Tables

Table Bootstrap Stream | Regular Stream
Bootstrap multicast gateway configuration instance document M (see note) M*1
NIP NIF M N.A.
NIP SIF M N.A.
DVB-I Broadcast Service List Entry Points M N.A.
DVB-I Broadcast Service Lists A A
DVB-I Playlists ®) O
NIP Time Offset Information M M
NIP Content Guide Manifest 0] N.A
NIP Service Guide Manifest M M
NIP Content Protection Assets Signalling Manifest o] N.A
NIP Private Data Signalling Manifest 0] N.A

M: Mandatory, O: Optional, N.A.: Not Available, A: Alternative but requires one
NOTE: The Bootstrap multicast gateway configuration instance document is only required for
Streams carrying DVB-MABR content.

Bootstrap Streams shall carry at least the following information: NIF, SIF and the DVB-I Service List Entry Pointstable
in addition to the "bootstrap" multicast gateway configuration instance document which is mandatory on each NIP
Stream carrying DVB-MABR information, as specified in clause C.2 of ETSI TS 103 769 [8].

8.1.7 Receiver Signalling Usage Sequence

8.1.7.1 Introduction

The clauses hereunder describe the different stepsthat a NIP receiver followsin order to gain access to NIP services.

8.1.7.2 Receiver Bootstrapping Mechanism

A NIPreceiver, inidle mode, joining a NIP broadcast network initially tunesto the Bootstrap Stream and listens for the
NIF, SIF tables and DVB-1 Service List Service Entry Points document on the announcement channel of that stream.

A NIP Bootstrap Stream isidentified thanks to:
. The NIP Stream identifiers as defined in clause 8.1.4.2.
. Satellite Orbital Position and West_East_flag (for satellite networks only).
J ProviderName.

The NIF/SIF tables inform the broadcast receiver about the location of NIP Services and other Assets available on the
different physical channels of the broadcast network and how to access them through their technical parameters.

The NIP broadcast receiver then listens for the DVB-I Service List Entry Points Table. This table informs the receiver
about all the DVB-I Service Lists broadcast as part of the current network.

The NIP receiver caches these 3 tablesin its memory for later use.

8.1.7.3 Device Announcement and Discovery Mechanism

NIP receivers according to Deployment Model 3 (DM 3) implement a functional split between the DVB-I Client
rendering the services to end users and the NIP Gateway which receives the content from the broadcast network. NIP
specifies two main mechanismsin clause 11.1 which alow both NIP Clients and NIP Gateways to announce and
discover themselves while part of the same local network.

At the end of the discovery process, as specified in clause 11.1, the NIP Gateway provides the URL to the client
through which the DVB-I Client can locally retrieve the DVB-I Service List Entry Points file from the Gateway.
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8.1.7.4 DVB-I Service List Discovery Mechanism

DVB-I Clients contact the local DVB-I Service List Registry (SLR) function part of the NIP Gateway to get the DVB
Service List Entry Points table. That table lists al the DV B-I Service Lists available on the broadcast network.

A DVB-I Client shall request from the NIP Gateway:

1) theentirelist that the Gateway received via broadcast and containing al the URLs of all the DVB-I Service
Lists; or

2) theDVB-I Client may aso include as part of its request the DVB-I defined query parameters such as
"TargetCountry", "regulatorListFlag", "Language", "Genre" and "ProviderName". In such a case the NIP
Gateway shall compute and return only those DVB-I Service List Entry Points corresponding to the query
parameters. This functionality means that the NIP Gateway has to implement a minimum amount of DV B-I
(ETSI TS 103 770 [9]) syntax to be able to filter the DVB-I Service List Entry Points table based on query

parameters.

8.1.7.5 DVB-I Service Discovery Mechanism

Once the DVB-I Client has received the entire or down-filtered list of DV B-I Service Lists available on the broadcast
network it can itself or through interaction with the end-user select the DVB-I Service List to use for the selection of
DVB-I Services.

The DVB-I Client will request the selected DVB-I Service List from the NIP Gateway. If the NIP Gateway does not
havethelist inits cache, it will retrieve the DVB-I Service List from the broadcast stream. To locate the corresponding
Service List on the broadcast network:

. The NIP Gateway shall match the URL of the DVB-I Service List (originally from the DVB-I ServiceList
Entry Points table) with the DVB-I Service List URLsin the SIF table.

. It will then, using the NIF table, tune to the physical channel to receive the corresponding DVB-1 Service List.
To improve the user experience, it is recommended for NIP Gateways to pre-cache as many of the DVB-I tables as
possible.
8.1.7.6 Service Tuning and Service Access Mechanism

Each time the end-user selects a broadcast service instance from the DVB-I Service List, the DVB-I Client function
sends arequest for the MPEG-DASH manifest to the NIP Gateway function. These instance requests are automatically
sent to the Gateway due to the format of the URLs for such instances.

8.2 Signalling Carriage Description

8.2.1 Principles

Every NIP GSE-Lite/MPE stream according to the present document shall carry an announcement channel on afixed IP
multicast address, UDP port number. The announcement channel shall use the FLUTE or ROUTE protocol specifiedin
Annexes F and G of DVB-MABR ETSI TS 103 769 [8] to carry the signalling information required for a Native

| P system to operate.

The fixed IP multicast address and UDP number of the announcement channel shall never be compressed with the
RoHC-U agorithm described in clause 7.4.

8.2.2 IP Multicast Address, Port and TSI

Signalling information shall be carried as document filesin a FLUTE/ROUTE session with awell-known I P address,
UDP port number and TSI (LCT) dedicated to this function.

The IP address has been registered by DVB (dvbservdsc) with IANA described in IETF RFC 5328 [19] and is
224.0.23.14 for IPv4 and FFOX:0:0:0:0:0:0:12D for |IPv6.
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The port number is 3937/udp.
The TSI Transport Session Identifier (LCT) value shall be set to 0.

The same | P multicast destination address shall be used in each GSE/MPE stream and care has to be taken at the
headend that each GSE/MPE stream only carries the information relative to the stream in which it resides. The multicast
announcement channel signalling stream only exists between the headend signalling server and the NIP Gateway
Receiver function.

In addition, in order to allow NIP Gateways to detect a NIP stream change, the source | P address that carries the
signalling information shall be unique for each NIP Stream.

8.2.3 Announcement Channel Structure

The Announcement Channel stream consists of a FLUTE/ROUTE session with TSI 0 using the IP multicast address and
UDP port specified in clause 8.2.2.

( == —_— —_— - - —_— - —_— —_— — —_— —_— - -~
| NIP Service Announcement Channel A180clause8.2 Multicast gateway configuration transport session (FLUTE/ROUTE Session) A176r3 clauses 8.3.5, 10.2.5, 10.4.5 jl
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Figure 8.2.3-1: NIP Announcement Channel Example (Bootstrap Stream)
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8.2.4  Announcement Channel FLUTE/ROUTE File Delivery Table

The announcement channel FLUTE/ROUTE session carries the mandatory File Delivery Table (FDT) as specified in
DVB-MABR ETSI TS 103 769 [8]. The FDT is used to inform receivers about the files that are being transmitted and
their associated metadata. FDT instances are sent in the same session asthefiles. The FDT itself shall aways be sent in
data packets with TOI=0. It is recommended to repeatedly transmit FDT instances at arate sufficient to allow fast
access for receiversto the signalling files carried in the announcement channel.

The FDT instanceisan XML structure with asingle root element "FDT-Instance". For each announcement channel
document file declared there isa single file description entry in the FDT instance. Each entry is declared by the element
"File". Each "File" element shall contain at least the attributes. " Content-Location", "TOI" and "Content-Type".

Content-L ocation: is used to convey the urn or url of the corresponding announcement channel document file. The urn
encoding shall be according to table 8.2.5-1. The format of urls shall be according to clause 8.2.7.

Table 8.2.4-1: Content-Location Field Coding

Description
Bootstrap multicast gateway configuration instance document URN
NIP NIF URN
NIP SIF URN
Broadcast DVB-I Service List Entry Points URN
Broadcast DVB-I Service Lists URL
DVB-I Playlist URL
NIP Content Guide Manifest URL
NIP Service Guide Manifest URN
NIP Content Protection Manifest URN
NIP Private Data Signalling Manifest URN
NIP Time Offset File URN

TOI: The Transport Object Identifier (TOI) acts as afile identifier [abelling packetsin the session as belonging to the
transmission of a given file object. When the object to be transported changes, the TOI value shall change also.
Conversely as long as the object does not change, the TOI vaue stays the same. NIP implementations support TOI sizes
of 16 and 48 bits.

Content-Type: Correspondsto the Media Type (MIME type) of the corresponding document. It shall allow to uniquely
identify the announcement channel files being transmitted as belonging to a certain type. The alowed values for
"Content-Type" in DVB-NIP arelisted in clause 8.2.5.1.

The namespace declarations required for NIP compliant FDT implementations are:

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: sv="ur n: 3gpp: net adat a: 2009: MBVS: schemaVer si on"

Below is an example instance of an FDT:

<?xm version="1.0" encodi ng="UTF-8"?>
<FDT- | nstance xm ns="urn: | ETF: net adat a: 2005: FLUTE: FDT"

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"

xm ns: sv="urn: 3gpp: met adat a: 2009: MBVMS: schemaVer si on" Expires="3911896521"

FEC- OTl - FEC- Encodi ng- | D="0" FEC- OTl - FEC- | nst ance- | D="0"

FEC- OTI - Maxi mum Sour ce- Bl ock- Lengt h="5500" FEC- OT| - Encodi ng- Synbol - Lengt h="1380"

FEC- OTI - Max- Nunber - of - Encodi ng- Synbol s="5500" >

<File
Cont ent - Locat i on="ur n: dvb: net adat a: cs: Nati vel PMul ti cast Tr ansport Obj ect TypeCS: 2023: boot st r ap"
TA ="1" Content-Length="3619" Transfer-Length="3619"
Cont ent - Type="appl i cati on/ xm +dvb- mabr - sessi on- confi gurati on" Content-Encodi ng="nul | "
Cont ent - MD5="RSp42j QNEi CzyVw 1s+ocw==" FEC- OTl - FEC- Encodi ng- | D="0"
FEC- OTl - FEC- | nst ance- | D="0" FEC- OTI - Maxi num Sour ce- Bl ock- Lengt h="5500"
FEC- OTl - Encodi ng- Synbol - Lengt h="1380" FEC- OTl - Max- Nunber - of - Encodi ng- Synbol s="5500" >
<sv:delimter>0</sv:deliniter>
<sv:delimter>0</sv:delinter>

</ File>

<Fil e Content-Locati on="urn: dvb: met adat a: nati vei p: Net wor kl nf or mati onFi | e" TO ="2"
Cont ent - Lengt h="1921" Transfer-Lengt h="1921" Cont ent - Type="appl i cati on/ xm +dvb-ni p-ni f"
Cont ent - Encodi ng="nul | " Cont ent - MD5="e+Xyf r 6uHYdpEp5! knB4bQ==" FEC- OTl - FEC- Encodi ng- | D="0"
FEC- OTl - FEC- | nst ance- | D="0" FEC- OTI - Maxi mum Sour ce- Bl ock- Lengt h="5500"
FEC- OTI - Encodi ng- Synbol - Lengt h="1380" FEC- OTl - Max- Nunber - of - Encodi ng- Synbol s="5500" >
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<sv:delimter>0</sv:delimter>
<sv:delimter>0</sv:delimter>

</File>

<Fil e Content-Location="urn: dvb: net adat a: nati vei p: Servi cel nformationFile" TO ="3"
Cont ent - Lengt h="1213" Transfer-Lengt h="1213" Cont ent - Type="appl i cati on/ xm +dvb- ni p-si f"
Cont ent - Encodi ng="nul | " Cont ent - MD5="sPl XF4h8LVQ QLGN WNcQ==" FEC- OTl - FEC- Encodi ng- | D="0"
FEC- OTl - FEC- | nst ance- | D="0" FEC- OTI - Maxi num Sour ce- Bl ock- Lengt h="5500"
FEC- OTI - Encodi ng- Synbol - Lengt h="1380" FEC- OT| - Max- Nunber - of - Encodi ng- Synbol s="5500" >
<sv:delimter>0</sv:delinter>
<sv:delimter>0</sv:delinter>

</ File>

<File Content-Locati on="urn:dvb: netadata: nativeip: TimeOfsetFile" TA ="4" Content-Length="510"
Transf er- Lengt h="510" Cont ent - Type="appl i cati on/ xm +dvb-ni p-tof" Cont ent - Encodi ng="nul | "
Cont ent - MD5="t ar 7r o+j OKq68uhwnQLJj A==" FEC- OTI - FEC- Encodi ng- | D="0"
FEC- OTl - FEC- | nst ance- | D="0" FEC- OTI - Maxi mnum Sour ce- Bl ock- Lengt h="5500"
FEC- OTI - Encodi ng- Synbol - Lengt h="1380" FEC- OTl - Max- Nunber - of - Encodi ng- Synbol s="5500" >
<sv:delimter>0</sv:delinter>
<sv:delimter>0</sv:delinter>

</ File>

<File Content-Location="http://dvb.gw ses.conf dvbi/service_list_entry_point.xm" TA ="5"
Cont ent - Lengt h="2571" Transfer-Lengt h="2571" Content - Type="appl i cati on/xm +dvb-i -sl ep"”
Cont ent - Encodi ng="nul | " Cont ent - MD5="0vJ2TFG akKi j dvi PVgUZUA==" FEC- OTl - FEC- Encodi ng- | D="0"
FEC- OTl - FEC- | nst ance- | D="0" FEC- OTI - Maxi mum Sour ce- Bl ock- Lengt h="5500"
FEC- OTI - Encodi ng- Synbol - Lengt h="1380" FEC- OTl - Max- Nunber - of - Encodi ng- Synbol s="5500" >
<sv:delimter>0</sv:delinter>
<sv:delimter>0</sv:delinter>

</File>

<sv: schemaVer si on>4</ sv: schemaVer si on>

<sv:delimter>0</sv:delimter>

</ FDT- | nst ance>

Figure 8.2.4-1: Example FDT (File Delivery Table)

8.2.5 Announcement Channel Content

8.25.1 Signalling Data

The announcement channel carries the actual signalling documents required by NIP. Signalling information is carried as
different XML formatted documents among which the following:

. Bootstrap multicast gateway configuration instance document.
. NIP Network Information File.

o NIP Service Information File.

. DVB-I Broadcast Service List Entry Points.

. DVB-I Broadcast Service Lists.

. DVB-I Playlists.

. NIP Time Offset Information.

J NIP Content Guide Manifest.

o NIP Service Guide Manifest.

o NIP Content Protection Manifest.

. NIP Private Data Signalling Manifest.
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Table 8.2.5-1: Announcement Channel Document Media Types

ETSI TS 103 876 V1.1.1 (2024-09)

Description Media Type (Content-Type) (Content-Location) TOI NIP NIP
Bootstrap | Regular
Stream Stream
Bootstrap multicast  |application/xml+dvb-mabr-  |urn:dvb:metadata:cs:NativelPMulticastTr |Value in M M
gateway configuration |session-configuration ansportObjectTypeCS:2023:bootstrap FDT
instance document
Multicast gateway application/xml+dvb-mabr-  |urn:dvb:metadata:cs:MulticastTransportO [Value in M M
configuration instance [session-configuration bjectTypeCS:2021:gateway-configuration |FDT
document
NIP NIF application/xml+dvb-nip-nif  [urn:dvb:metadata:nativeip:Networkinform [Value in M N.A.
ationFile FDT
NIP SIF application/xml+dvb-nip-sif  [urn:dvb:metadata:nativeip:Servicelnforma|Value in M N.A.
tionFile FDT
Broadcast DVB-I application/xml+dvb-i-slep urn:dvb:metadata:nativeip:dvb-i-slep Value in (0] N.A.
Service List Entry FDT
Points
Broadcast DVB-I application/vnd.dvb.dvbisl+x |URI (as provided in DVB-I Service List Value in M (0]
Service Lists mi Entry Points). FDT
URI format as specified in clause 8.2.7.
Broadcast DVB-I application/xml+dvb-i-pl URI (described in DVB-I Service List). Value in (0] (0]
Playlists URI format as specified in clause 8.2.7. |[FDT
NIP Time Offset File |application/xml+dvb-nip-tof |urn:dvb:metadata:nativeip:TimeOffsetFile |Value in M N.A.
FDT
NIP Content Guide |application/xml+dvb-nip-cgm [URI Value in (0] N.A
Manifest URI format as specified in clause 8.2.7. |[FDT
NIP Service Guide application/xml+dvb-nip-sgm |urn:dvb:metadata:nativeip:ServiceGuide [Value in M M
Manifest FDT
NIP Content application/xml+dvb-nip-cpm |Urn:dvb:metadata:nativeip:ContentProtec [Value in (0] N.A
Protection Manifest tionAssets FDT
NIP Private Data application/xml+dvb-nip-pds |urn:dvb:metadata:nativeip:PrivateDataSig |Value in (0] N.A.
Signalling Manifest nalling FDT

M: Mandatory, O: Optional, N.A.: Not Applicable

8.2.5.2

Payload Data Updates

The semantics for any two "File" elements declaring the same " Content-L ocation" but differing "TOI" isthat the

element appearing in the FDT Instance with the greater FDT Instance ID is considered to declare a newer instance

(e.g. version) of the same "File".

8.25.3

Asthe signalling payload information consists of XML files which are verbose, payload data compression may be

Payload Data Compression

applied. If compression is applied it shall be signalled as part of the FDT. The attribute " Content-Encoding” shall be

used as defined in DVB-MABR ETSI TS 103 769 [8]. When present its value indicates what decoding mechanisms

shall be applied in order to obtain the media-type referenced by the Content-Typefield.

Content-Encoding: specifies the content encoding applied to the corresponding announcement channel document.

8.2.6

Announcement Channel Repetition Rates

Table 8.2.6-1 lists the minimum repetition times for each table carried via the NIP announcement channel.
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Table 8.2.6-1: Minimum table repetition rates

Description Table Repetition Rate (at
least once every x seconds)
Bootstrap multicast gateway 1
configuration instance document
NIP NIF 10
NIP SIF 10
Broadcast DVB-I Service List Entry 10
Points
Broadcast DVB-I Broadcast Service 10
Lists
Broadcast DVB-I Playlists 10
NIP Time Offset File 30
NIP Content Guide Manifest 30
NIP Content Protection Manifest 30
NIP Private Data Signalling Manifest 30

8.2.7 URL Coding in NIP documents

URLSs coded in NIP documents shall use the following syntax:

http:// dvb.gw /path/file.ext

L JL JL J
Protocol Domain Absolute Path

wherein the absolute path is used to store and locate documents at the level of the NIP Gateway.

NOTE: The domain name "dvb.gw" cannot be publicly resolved and is only meant to be used in the context of
DVB-NIP table broadcasts.

It isrecommended for the first part of the path to correspond to a string which allows to uniquely identify the originator
of the content. For thisreason, it is recommended to encode in that string the original targeted domain name of the
content originator before the content was re-purposed for NIP transmission. (e.g. bbc.co.uk).

This URL coding applies to the transportObjectURI in the multicast gateway configuration instance document, the
Content-Location field in the FDT, the URI encoding in the SIF document and the DASH instance NIP URIsin the
DVB-I Service Lists.

Using the exact same format across all NIP documents will simplify matching of URL s between documents. The format
will aso harmonize the storage location of documents at the NIP Gateway .

Absolute Path
f ]

meast gw config inst doc (transportObjectURI):
FDT (Content-Location):
SIF:

DVE-1 Service List:

DVE-I Service List Example:

FDT {Content-Location):
SIF:

DVB-I SLEP:

Figure 8.2.7-1: Example URLs in NIP documents
8.2.8 NIP Announcement Channel Document Storage Location

Each time the NIP Gateway tunes to the NIP Bootstrap Stream, all documents carried by the NIP Announcement
Channel shall be cached or updated in the root folder of the NIP Gateway.

ETSI



46 ETSI TS 103 876 V1.1.1 (2024-09)

8.3 Service Discovery and Programme Metadata: DVB-I

8.3.1 Overview
DVB-NIP relies on DVB-I for Service Discovery and Program Metadata as specified in ETSI TS 103 770 [9].

A DVB-NIP broadcast network according to the present document shall carry at least one DVB-I Service List listing the
services available on the broadcast network. Larger broadcast networks may carry several DVB-| Service Lists. DVB-I
Service Lists may be provided by the Technical Operator of the network (e.g. the satellite or terrestrial network
operator) and/or by one or more Commercial Operators present on that technical network. Typically, different
commercial DVB-I Service Listsonly carry a subset of the broadcast services available on that technical network.

8.3.2 DVB-I Broadcast List Discovery: Service List Entry Points

8.3.2.1 Principles

For DVB-NIP Receiversto discover al the DVB-I Service Lists available on the broadcast network, the DVB-1 Service
List Entry Points mechanism as specified in clause 5.3 of DVB-I ETSI TS 103 770 [9] shall be used.

The DVB-I Service List Entry Points mechanism is used to provide a table to NIP Receiverslisting all DVB-I Service
Lists of the given broadcast network. The DVB-I Service List Entry Points table shall always be broadcast as part of the
signalling information on the bootstrap stream for that network.

A NIP Receiver therefore when tuned to the network bootstrap stream shall acquire the DVB-I Service List Entry Points
table to learn about all the DVB-1 Service Lists available on the actual network.

The broadcast of the Service List Entry Points table is mandatory even when only asingle DVB-| Service List tableis
provided on that network.

Each DVB-I table available on the broadcast network is referenced in the Service List Entry Points file through a unique
URL. By matching the URL for a given Service List with the URL in the SIF table, the receiver can physically locate
this table on the broadcast network and tune to the given transponder to listen for that table on the Announcement
Channel.

No recommendations are made in the present document as to when the receiver shall acquire agiven DVB-I Service
List table listed in the Service List Entry Points table. Thisis normally implementation dependent and may be done
automatically at start-up or only when a given client on the network requests a particular table.

The Service List Entry Points table broadcast in a DVB-NIP system shall follow the XML schema defined in clause 5.3
of DVB-I ETSI TS103 770 [9].

An example broadcast DVB-1 Service List Entry Pointstableis shown below:

Listing 8.3.2.1-1: Example Broadcast List Entry Points Table

<?xm version="1.0" encodi ng="UTF- 8" ?>

<! DOCTYPE xm >

<l -- Exanpl e of ServicelListEntryPoint Table as broadcast over the announcenent channel -->

<Servi celLi st EntryPoi nt s ="urn: dvb: net adat a: servi cel i stdi scovery: 2020" ="http:// ww. w3.
or g/ 2001/ XM_Schena- i nst ance" ="urn: dvb: net adat a: servicelistdi scovery: 2020

../ schemas/ dvbi _service_list_discovery v1.1.xsd" ="urn: dvb: net adat a: dvbhb-

ext ensi ons: 2021" ="urn: dvb: net adat a: servi cedi scovery: 2020" ="urn: tva: net adat a: 2
019" >

<Servi celi st Regi stryEntity>
<Nanme>Sat el | i t e Eur ope</ Name>
</ Servi celLi st Regi stryEntity>
<Provi der O f eri ng>
<Pr ovi der >
<Nane>Pr ovi der A</ Nane>
</ Provi der>
<Servi ceLi st O feri ng>
<Servi ceLi st Name>Servi ce List Al</Servi celLi st Name>
<Servi ceLi st URl ="application/xm">
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<dvbi sd: URI >ht t p: // dvb. gw ni p/ servi cel i st _Al. xm </ dvbi sd: URI >
</ Servi ceLi st URl >
</ Servi ceLi st O feri ng>
<Servi ceLi st O feri ng>
<Servi ceLi st Name>Servi ce Li st A2</Servi celLi st Name>
<Servi celLi st URI ="application/xm">
<dvbi sd: URI >htt p: // dvb. gw ni p/ servi cel i st _A2. xm </ dvbi sd: URI >
</ Servi ceLi st URl >
</ Servi ceLi st O feri ng>
</ Provi der O f eri ng>
<Provi der O f eri ng>
<Provi der >
<Nane>Pr ovi der B</ Name>
</ Provi der >
<Servi ceLi st O feri ng>
<Servi celLi st Name>Servi ce Li st Bl</ Servi celLi st Name>
<Servi celLi st URI ="application/xm">
<dvbi sd: URI >ht t p: // dvb. gw ni p/ servi cel i st _B1. xm </ dvbi sd: URI >
</ Servi ceLi st URl >
</ Servi ceLi st O feri ng>
</ Provi der O f eri ng>
</ Servi celLi st Ent ryPoi nt s>

8.3.2.2 DVB-I Broadcast Service List Discovery: Service List Registry Function

The Broadcast DVB-I Service List Entry Points file is multicast as a pre-compiled file (listing al the DVB-I broadcast
Service Lists on the actual network) within the DV B-NIP Announcement Channel on the bootstrap stream. It is used by
the Service List Registry (SLR) function part of the NIP Gateway. The Service List Registry function shall act as alocal
DVB-I Service List Registry (SLR) asdefined in clause 5.1.3.2 of ETS| TS 103 770 [9].

Thelocal Service List Registry function receives the Service List Entry Points table from the broadcast network and
exposes the table to DVB-I clients on the network. The local Service List Registry shall accept queries from DVB-I
clients.

Queriesfrom DVB-I clientsto NIP Gateways may be issued with or without query parameters as specified in ETSI
TS 103 770 [9]. Query parameters may take advantage of the DV B-I's client knowledge of location or other
preferences. Query Parameters defined in ETSI TS 103 770 [9] are "TargetCountry”, "regulatorListFlag”, "Language”,
"Genre" and "ProviderName". Query parameters shall be used in queriesin the order presented here and as defined in
clause5.1.3.2 of ETSI TS 103 770 [9].

8.3.3 DVB-I Broadcast Service Lists

8.33.1 Introduction

Services made available via DV B-NIP compliant broadcast networks shall be signalled using the DVB-I Service List
mechanism specified in clause 5.5 of ETSI TS 103 770 [9]. All syntactical elements specified in ETSI TS 103 770 [9]
areaso availablein NIP. In aDVB-NIP compliant broadcast network, DV B-I service lists are compiled by the
Technical Operator of the network and/or one or many Commercia Operators on that network. DVB-I Service Lists
shall be broadcast on the NIP Announcement Channel as defined in clause 8.2. DVB-I Service Lists may be broadcast
on any stream part of the broadcast network. The physical location of the stream carrying a particular DVB-1 Service
List can be found from the NIF and SIF tables described in clause 8.4.

DVB-I Service Lists broadcast on a DVB-NIP network contain services that have at least one representation or service
component available on the broadcast network.

8.3.3.2 NIP Service Instances in DVB-I Service Lists

NIP Broadcast Services shall be declared in DVB-I Service Lists as Service instances according to 5.5.4 of ETSI
TS103770[9].

NIP Service declarations shall use the DVB-I declared "DASHDéliveryParametersType" as defined in clause 5.5.18.6
of ETSI TS 103 770 [9]. The URL within the "URIbasedL ocation" shall point towards the manifest file of the service.
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NIP Services are uniquely identified through their manifest URL. The manifest URL therefore acts as the NI P Service
I dentifier. The presence of aNIP Service on a broadcast network is defined by the declaration of the NIP Service
Identifier in the Service Information File (SIF). Matching of the Service URL between the URL declared in the DV B-I
Service List instance and the URL declared in the SIF does not take into account the optional query parameters.

The manifest of the service shall declare all representations and components of a particular service. At least one of these
representations or components shall be available via broadcast and some may only be available via broadband delivery.
All broadcast representations and inherent broadcast components of a service shall be broadcast within the same NIP
Stream as the service manifest.

In operational situations where a particular service representation, e.g. aUHD 4K version of a service made available
via broadcast, cannot be conveyed via the same NIP Stream as the other representations then it shall be declared asa
different service with a separate service entry in the DVB-| broadcast Service List. The downside of thisisthat
automatic switching between ABR representations is no longer possible.

NOTE: A DASH instance without the "dvb.gw" prefix means that the service is accessible to a DVB-I Client only
via broadband.

The listing below shows an example of aNIP DVB-I broadcast list:

Listing 8.3.3.2-1: Example of NIP DVB-| broadcast list
<?xm version="1.0" encodi ng="utf-8"?>

<Servi ceLi st xm ns="urn: dvb: net adat a: servi cedi scovery: 2019"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" xm ns:tva="urn:tva: net adat a: 2019"
version="201115104525" xsi:schemalLocati on="urn: dvb: met adat a: servi cedi scovery: 2019 ../dvbi _v1.0. xsd">
<Nane>CGer nany FTA</ Nane>
<Pr ovi der Name>SES</ Pr ovi der Nane>
<Regi onLi st version="1">
</ Regi onLi st >
<LCNTabl eLi st >
</ LCNTabl eLi st >

<Service version="1">
<Uni quel denti fier>tag: ses. com 2019: DasEr st e. DasEr st e</ Uni quel denti fi er>
<!-- NP Broadcast |nstance HD and bel ow ->
<Servi cel nstance priority="1">
<Di spl ayNane>Das Erste HD</Di spl ayName>
<Sour ceType>ur n: dvb: met adat a: sour ce: dvb- dash</ Sour ceType>
<DASHDel i ver yPar anmet er s>
<Uri BasedLocati on content Type="appli cati on/ dash+xm ">
<URI >htt ps://dvb. gw ard. de/ dash/ | i ve/ mani f est DasEr st e. npd</ URI >
</ Uri BasedLocat i on>
</ DASHDel i ver yPar anet er s>
</ Servi cel nst ance>
<Servi ceNane>Das Erste HD</ Servi ceNanme>
<Pr ovi der Name>ARD</ Pr ovi der Name>
<Rel at edMat eri al xsi:type="tva: Rel atedMateri al Type">
<tva: HowRel at ed href ="urn: dvb: net adat a: cs: HowRel at edCS: 2019: 1001. 2"/ >
<tva: Medi aLocat or >
<tva: Medi alUri content Type="i mage/j peg">http://ww tv-
| ogo. conl i mages/ | ogo/ ard_das_erste.jpg </tva: Medi aUri >
</tva: Medi aLocat or >
</ Rel at edMat eri al >
<Servi ceType href="urn: dvb: met adat a: cs: Servi ceTypeCS: 2019: | i near"/ >
</ Servi ce>

<Servi ce version="1">
<Uni quel dentifier>tag: ses. com 2019: ZDF_HD. ZDF_HD</ Uni quel denti fi er >
<!-- NP Broadcast |nstance HD and bel ow ->
<Servi cel nstance priority="1">
<D spl ayName>ZDF HD</ Di spl ayName>
<Sour ceType>ur n: dvb: met adat a: sour ce: dvb- dash</ Sour ceType>
<DASHDel i ver yPar anmet er s>
<Uri BasedLocati on content Type="appli cati on/ dash+xm ">
<URI >htt ps://dvb. gw zdf . de/ dash/ | i ve/ mani f est ZDF. npd</ URI >
</ Uri BasedLocati on>
</ DASHDel i ver yPar anet er s>
</ Servi cel nst ance>
<Servi ceName>ZDF HD</ Servi ceNanme>
<Pr ovi der Name>ZDF</ Pr ovi der Narme>
<Rel at edMat eri al xsi:type="tva: Rel atedMateri al Type">
<t va: HowRel at ed href ="urn: dvb: net adat a: cs: HowRel at edCS: 2019: 1001. 2"/ >
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<tva: Medi aLocat or >
<tva: Medi alUri content Type="i mage/j peg">http://ww.tv-1o0go. con i mages/| ogo/ zdf _de.j pg
</tva: Medi alri >
</tva: Medi aLocat or >
</ Rel at edMat eri al >
<Servi ceType href="urn: dvb: met adat a: cs: Servi ceTypeCS: 2019: | i near"/ >
</ Servi ce>

</ Servi ceLi st >

8.34 DVB-I Related Materials
DVB-I Related Materias refers to:

. L ogos associated to the DVB-I Broadcast Service Lists themselves as listed in the DVB-I Service Lists Entry
Points document.

. Logos of the services listed in DVB-I Service Lists.

Logos associated to DVB-1 PlaylistsDVB-I Related Materials may be carried in one or more dedicated multicast
transport sessions identified by:

o @serviceClass="urn:dvb:metadata: nativeip:dvb-i-slep-d-related-material .
- Refer to clause 9.5.2.1 for the explanation of @serviceClass usage in the context of NIP.

. The Content-Type and Content-L ocation in the FDT shall be as follows:

Description Media Type (Content- (Content-Location) TOI
Type)
Broadcast DVB-I application/gzip+dvb-i-rm urn:dvb:metadata:nativeip:dvb-i-slep-sl- |Value in FDT
Related Material related-material

NIP Gateways shall join all sessions labelled with the service class above and cache the data carried in these sessions.

8.4 Broadcast Network Signalling: NIF and SIF

8.4.1 Overview

The main purpose of Broadcast Network Signalling isto describe the broadcast network with itslogical streams and
their physical channel parameters and the location of services across those streams. DV B-NIP defines two tables that
describe the broadcast network:

. NIF: The Network Information File provides logical and physical parameters of declared streams and channels
of the broadcast network.

. SIF: The Service Information File, provides information about the location of DVB-1 Service List(s), Service
manifest files, interactive applications and other metadata (e.g. DV B-I Content Guide) within the logical
streams on the broadcast network.

As mentioned in clause 8.1 (Signalling Overview) both NIF and SIF files shall always be present on bootstrap streams.
Any stream broadcasting a NIF/SIF couple shall also carry the relevant DVB-I Service List Entry Points .xml file.

8.4.2 Network Information File (NIF) Definition

8.4.2.1 NIF Purpose

The Network Information File (NIF) describes the broadcast network. It provides information about the logical streams
and physical parameters of the different RF Channelsin a particular broadcast network. In that sense it is comparable to
the function of the NIT in traditional DVB systems.
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The NIF table also provides information on the location of bootstrap streams that help DVB-NIP receiversin theinitial
configuration phase.
A NIFisidentified thanks to its NIPNetworkID, as specified in clause 8.1.4.2.

It is mandatory that NIF identified with the same NIPNetworklID shall be identical on any Channel of a Broadcast
Network conveying such NIF.

As an option, NIF may declare Channels from any other Broadcast Network.
8.4.2.2 Network Information File

84221 NIF Schema Declaration

<?xm version="1.0" encodi ng="UTF-8"?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema" xmi ns: ns="ur n: dvb: net adat a: nati vei p: 2023"
xm ns: mpeg7="urn: tva: npeg7: 2008" tar get Namespace="urn: dvb: met adat a: nati vei p: 2023"
el ement For nDef aul t =" qual i fi ed" >

<xs:inmport nanmespace="urn:tva: npeg7: 2008" schemaLocati on="tva_npeg7. xsd"/>

<xs: el ement nanme="Networ kl nf ormati onFi |l e" type="ns: Net wor kl nf ormati onFi | eType"/>

</ schema>

8.4.2.2.2 NetworkInformationFileType

<xs: conpl exType name="Net wor kl nf or mati onFi | eType" >
<Xs: sequence>
<xs: el ement nanme="Versi onUpdate" type="xs:dateTinme"/>
<xs: el ement name="Nl FType">
<xs:sinmpl eType>
<xs:restriction base="xs:string">
<xs:enunerati on val ue="Physi cal Network"/>
<xs:enuneration val ue="Commerci al Qperator"/>
</xs:restriction>
</ xs: si mpl eType>
</ xs: el ement >
<xs: el ement nanme="Act ual Broadcast Net wor k" type="ns: Broadcast Net wor kType"/ >
<xs: el ement name="Q her Broadcast Net wor k" type="ns: Broadcast Net wor kType" m nCccurs="0"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

Table 8.4.2.2.2-1: Network Information File Fields

Name Semantic Definition Constraints

Ver si onUpdat e Used to provide the version number of the NIF. It indicates the Mandatory
date/time of modification of the latest NIF.
UTC datetime formatted in Zulu Time Format
(yyyy-mm-ddThh:mm:ssZ).

NI FType Indicates the scope of the NIF. Only two possible values: Mandatory

e "Physical Network" indicates that the present NIF describes
the complete physical broadcast network. Such NIF is
generated by the Technical Network Operator or the
Regulator.

e "Commercial Operator" indicates that the present NIF
describes streams carrying content for a specific Bouquet, as
defined in ETSI EN 300 468 [14]. Such NIF is generated by
the Commercial Network Operator or the Content Aggregator.

Act ual Broadcast Net wor k Structure describing all NIP Streams of the Broadcast Network carrying Mandatory
the present NIF.
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Name Semantic Definition Constraints
Qt her Broadcast Net wor k Structure describing all NIF required parameters of any other Broadcast Optional
Networks. 0. .«

There can be as many O her Br oadcast Net wor k structures as:
o Different NIPNetworkID.
+ Different orbital position.
o Different network type.

8.4.2.2.3 BroadcastNetworkType

<xs: conpl exType nane="Broadcast Net wor kType" >
<Xs:sequence>
<xs: el ement nanme="Networ kType" >
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enumneration value="Satellite"/>
<xs:enuneration value="Terrestrial"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
<xs: el ement name="Net wor kNarme" type="xs:string"/>
<xs: el ement nanme="N PNet wor kPr ovi der Name" type="sd: Provi der Nane"/ >
<xs:el ement name="SatellitePosition" type="ns:SatellitePositionType" m nCccurs="0"/>
<xs: el ement name="N PNet wor k|l D" >
<xs:sinmpl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: mnlncl usive val ue="1"/>
<xs: max! ncl usi ve val ue="65280"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="N PStreant type="ns:N PStreanilType" maxCccurs="unbounded"/>
</ xs: sequence>
</ xs: conpl exType>

Table 8.4.2.2.3-1: Broadcast Network Fields

Name Semantic Definition Constraints
Net wor kType Indicates the type of broadcast network. Only two possible values: Mandatory
e Satellite for S2/S2X.
e  Terrestrial for DVB-T2.
Net wor kNane The name of the network in a human readable form as Mandatory
Multilingual_Network_Name_descriptor as specified in ETSI
EN 300 468 [14]. Multiple service list names can be specified as long as
they have different @xml:lang values.
NI PNet wor kProvi der Name | The name of the provider of this broadcast network. Mandatory
Refers to Provi der Nanme as specified by DVB-I (ETSI TS 103 770 [9]).
The operator of the NIF is the NI PNet wor kPr ovi der Name declared in the
Actual Broadcast Network.
Formatted in a human readable form.
Satel i tePosition only mandatory for NetworkType = "Satellite". Optional
NI PNet wor kI D e If LinkLayerFormat = "GSE-Lite", then this tag refers to Mandatory
interactive_network_id as specified in ETSI TS 102 606-2 [5].
Value in Decimal, between 1 and 65 280 (0xFFO00).
e If LinkLayerFormat = "TS", then this tag refers to
original_network_id as specified in ETSI EN 300 468 [14].
Value in decimal, between 1 and 65 280 (OxFFQ0).

These values correspond to the original_network_id/network_id
registered at DVB Services Sarl.

NI PSt ream Structure describing logical identifiers, physical parameters of a NIP Mandatory
Stream. 1.
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8.4.2.2.4 SatellitePositionType

<xs: conpl exType name="Satel | itePositionType">
<XS: sequence>
<xs:el ement nane="Orbital Position">
<xs:sinmpl eType>
<xs:restriction base="xs: doubl e">
<m nl ncl usi ve val ue="0.0"/>
<mex| ncl usi ve val ue="180.0"/>
</xs:restriction>
</ xs: si npl eType>
<:xs: el enent >
<xs:el ement nanme="West_FEast_fl ag">
<xs:sinpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="Wst"/>
<xs:enumeration val ue="East"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
</ conpl exType>

Table 8.4.2.2.4-1: Satellite Position Fields

Name Semantic Definition Constraints

O bital Position |value in degrees, from 0,0° to 180,0°. Mandatory

Vst _East_flag Indicates if the satellite position is in the western or eastern part of the orbit. Mandatory
8.4.2.25 NIPStreamType

<xs: conpl exType name="Nl PStreanflype" >
<Xs:sequence>
<xs: el ement name="Li nkLayer For mat " >
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="GSE-Lite"/>
<xs:enuneration val ue="TS"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement nanme="N PStreanProvi der Nane" type="sd: Provi der Nane"/ >
<xs: el ement name="N PCarrierlD'>
<xs:si npl eType>
<xs:restriction base="xs: positivelnteger">
<xs: max! ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="N PLi nkl D" >
<xs:sinpl eType>
<xs:restriction base="xs: nonNegativel nteger">
<xs: m nlncl usi ve val ue="0"/>
<xs: max! ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="Nl PServi cel D'>
<xs:sinpl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: m nlncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement nanme="BootstrapStreant m nQccurs="0">
<xs: conpl exType>
<Xs:sequence>
<xs: el ement name="Boot strapType">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="Physi cal Network"/>
<xs:enuneration val ue="Commercial Operator"/>
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</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="Status">
<xs: sinpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="Active"/>
<xs:enuneration val ue="Not Active"/>
<xs:enuneration val ue="Deprecated"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
<xs: choi ce>
<xs: el ement nanme="DVBS2_N PDel i ver yPar anmet er s"t ype="ns: DVBS2_NI PDel i ver yPar anet er sType"/ >
<xs: el ement name="DVBS2X_N PDel i veryPar anet er s"
type="ns: DVBS2X_NI PDel i ver yPar anet er sType"/ >
<xs: el ement nanme="DVBT2_N PDel i veryPar anet ers" type="ns: DVBT2_NI PDel i ver yPar anet er sType"/ >
</ xs: choi ce>
</ xs: sequence>
</ xs: conpl exType>

Table 8.4.2.2.5-1: NIP Stream Fields

Name Semantic Definition Constraints
Li nkLayer For mat Describes the data link layer as: Mandatory
e "GSE-Lite": transmission as specified in DVB GSE (ETSI

TS 102 606-1 [4]).
e "TS": transmission based on MPEG-2 TS, conveying MPE
services and/or MPEG/PES services.

NI PSt r eanPr ovi der Nane The name of the operator of the NIPStream. It refers to Mandatory
ProviderName as specified by DVB-I (ETSI TS 103 770 [9]).
It is possible that the NIPStreamProviderName differs from
NIPNetworkProviderName.
Formatted in a human readable form following the constraints
specified in clause 8.7.
NI PCarrierlD If LinkLayerFormat = "GSE-Lite", then this tag refers to Mandatory
modulation_system_id as specified in ETSI TS 102 606-2 [5].
Value in Decimal, between 1 and 65 535 (OxFFFF).
If LinkLayerFormat = "TS", then this tag refers to transport_stream_id
as specified in ETSI EN 300 468 [14].
Value in Decimal, between 1 and 65 535 (OxFFFF).
NI'PLi nkl D If LinkLayerFormat = "GSE-Lite", then this tag refers PHY_stream_id | Mandatory
as specified in clause 7.4.5 of present document.
Value in Decimal, between 0 and 65 535 (OxFFFF).
For a single link in GSE (such as single input stream or single plp),
this tag shall be set to "0".
If LinkLayerFormat = "TS", then this tag refers to PHY_stream_id as
specified in clause 8.4.5.15 of ETSI EN 301 192 [7].
Value in Decimal, between 0 and 65 535 (OxFFFF).
For a single input stream, this tag shall be set to "0".
NI PServi cel D If LinkLayerFormat = "TS", this tag refers to service_id, as specified Mandatory
in ETSI EN 300 468 [14], of the MPE service.
Value in Decimal, between 1 and 65 535 (OxFFFF).
If LinkLayerFormat = "GSE-Lite", this tag is not used and shall be set

to "0".
Boot strapStream If present, the declared Stream carries the following documents: NIF, Optional
SIF, DVB-I Service List Entry Points. 0.«
Boot strapType Indicates the scope of the NIF carried by the declared Bootstrap Mandatory

Stream. Two possible values:
e "Physical Network" indicates that the NIF describes the
complete physical broadcast network.
e "Commercial Operator" indicates that the NIF describes
streams carrying content for a specific Bouquet, as defined
in ETSI EN 300 468 [14].
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Name Semantic Definition Constraints
St at us Describes the bootstrap status as: Mandatory
e "Active": bootstrap stream in operation.
e "Not Active": bootstrap stream not in operation
(maintenance or not activated, yet).
e "Deprecated": this is not a bootstrap stream anymore.

DVBS2_NI PDel i veryParaneters |Structure providing stream physical parameters as specified in Mandatory
clause 8.4.2.2.6.1.

DVBS2X_NI PDel i veryPar anmet er s |Structure providing stream physical parameters as in Mandatory
clause 8.4.2.2.6.2.

DVBT2_NI PDel i veryParaneters |Structure providing stream physical parameters as specified in Mandatory

clause 8.4.2.2.6.3.

8.4.2.2.6 DeliveryParametersTypes

8.4.2.2.6.1 DVBS2_NIPDeliveryParametersType

<xs: conpl exType nanme="DVBS2_NI PDel i ver yPar anet er sType" >
<Xs:sequence>
<xs: el ement name="Frequency" type="xs:positivelnteger"/>
<xs: el ement name="Pol ari zati on" type="string"/>
<xs:sinpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="horizontal "/ >
<xs:enumeration value="vertical"/>
<xs:enuneration value="left circular"/>
<xs:enuneration value="right circular"/>
</xs:restriction>
</ xs: si npl eType>
<xs: el ement name="Modul ati on_Type" type="string"/>
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enumneration val ue="QPSK"/ >
<xs:enuneration val ue="8PSK"/>
<xs:enumeration val ue="16APSK"/ >
<xs:enunerati on val ue="32APSK"/ >
</xs:restriction>
</ xs: si npl eType>
<xs: el ement name="Rol | _of f">
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="0.35"/>
<xs:enumneration val ue="0.25"/>
<xs:enuneration val ue="0.20"/>
</xs:restriction>
</ xs: si npl eType>
<xs: el ement nane="Synbol Rate" type="positivelnteger"/>
<xs: el ement name="FEC'>
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="1/2"/>
<xs:enuneration val ue="2/3"/>
<xs:enuneration val ue="3/4"/>
<xs:enuneration val ue="5/6"/>
<xs:enuneration val ue="7/8"/>
<xs:enuneration val ue="8/9"/>
<xs:enuneration val ue="3/5"/>
<xs:enuneration val ue="4/5"/>
<xs:enuneration val ue="9/10"/>
</xs:restriction>
</ xs: si npl eType>
<xs: el ement name="scranbl i ng_sequence_i ndex" m nCccurs="0">
<xs:sinpl eType>
<xs:restriction base="xs:int">
<xs: m nlncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="262143"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="input_stream.identifier" type=" unsi gnedByte">
</ xs: sequence>
</ xs: conpl exType>
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Table 8.4.2.2.6.1-1: DVBS2_NIP Delivery Parameter Fields

Name Semantic Definition Constraints
Frequency The carrier frequency expressed in units of 10 kHz. Mandatory
Pol ari zation Polarization of the transmitted signal. It shall be set with one over the Mandatory

4 following values, as specified in clause 6.2.13.2 of ETSI
EN 300 468 [14]:

e horizontal

e vertical

e left circular

e right circular
Modul at i on_Type Specifies the modulation scheme. It shall be set with one of the four Mandatory
following values:

e QPSK

e 8PSK

e 16APSK (for Professional Services)

e 32APSK (for Professional Services)

Rol | _of f Roll-off factor shall be set with one of the 3 following values, as specified | Mandatory
in clause 6.2.13.2 of ETSI EN 300 468 [14]:
e 0,35
e 0,25
e 0,20
Synbol Rat e Symbol rate value is coded in kS/s. Mandatory
FEC FEC value shall be set with one over the 9 following values, as specified | Mandatory
in clause 6.2.13.2 of ETSI EN 300 468 [14]:
o 1/2
e 2/3
o 3/4
e 5/6
e 7/8
e 8/9
o -5
e -/5
e 9/10

scrambl i ng_sequence_i ndex [This element, when present, carries the index of the DVB-S2 physical
layer scrambling sequence as defined in clause 5.5.4 of ETSI

EN 302 307-1 [1].

input _stream.identifier Carries the DVB-S2 input_stream_identifier (ISI) as defined in Mandatory
clause 6.2.13.3 of ETSI EN 300 468 [14].

8.4.2.2.6.2 DVBS2X_NIPDeliveryParametersType

<xs: conpl exType nane="DVBS2X_NI PDel i ver yPar anet er sType" >
<Xs:sequence>
<xs: el ement name="receiver_profil es">
<xs:sinmpl eType>
<xs:restriction base="xs:string">
<xs:enunerati on val ue="Broadcast services"/>
<xs:enunerati on val ue="Prof essi onal services"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement nanme="S2X node" >
<xs:si nmpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="S2X"/>
<xs:enunerati on val ue="S2X channel bondi ng"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="Frequency" type="positivelnteger" />
<xs:el ement name="Pol ari zati on">
<xs:sinmpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="hori zontal "/ >
<xs:enuneration val ue="vertical"/>
<xs:enuneration value="left circular"/>
<xs:enuneration value="right circular"/>
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</xs:restriction>
</ xs: si npl eType>
</ xs: el enent > <xs: el ement name="Rol | _off">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="0.35"/>
<xs:enuneration val ue="0.25"/>
<xs:enuneration val ue="0.20"/>
<xs:enuneration val ue="0.15"/>
<xs:enuneration val ue="0.10"/>
<xs:enuneration val ue="0.05"/>
</xs:restriction>
</ xs: si npl eType>
<xs:el ement nane="Synbol Rate" type="positivelnteger"/>
<xs: el ement name="scranbl i ng_sequence_i ndex" m nCccurs="0">
<xs:si npl eType>
<xs:restriction base="xs:int">
<xs: m nlncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="262143"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="input_stream.identifier" type:"unsi gnedByte"/>
</ sequence>
</ conpl exType

Table 8.4.2.2.6.2-1: DVBS2X_NIP Delivery Parameters Fields

Name Semantic Definition Constraints
receiver_profiles This field indicates which receiver profiles are targeted by the stream. It | Mandatory
shall be set to one of the following values:

e Broadcast services
e  Professional services

S2X_node This field indicates in which DVB-S2X mode the stream is operated. It Mandatory
shall be set to one of the following values:
o S2X
e  S2X channel bonding
Frequency The carrier frequency expressed in units of 10 kHz. Mandatory
Pol ari zati on Polarization of the transmitted signal. It shall be set with one of the Mandatory

4 following values, as specified in clause 6.2.13.2 of ETSI
EN 300 468 [14]:

e horizontal

e vertical

e leftcircular

e right circular

Rol | _of f Roll-off factor shall be set with one of the 6 following values, as specified | Mandatory
in clause 6.4.6.5 of ETSI EN 300 468 [14]:

e 0,35

e 0,25

e 0,20

e 0,15

e 0,10

e 0,05
Synbol Rat e Symbol rate value is coded in kS/s. Mandatory
scrambl i ng_sequence_i ndex (This element, when present, carries the index of the DVB-S2X physical Optional

layer scrambling sequence as defined in clause 5.5.4 of ETSI
EN 302 307-2 [2].

input_stream.identifier [Carriesthe DVB-S2 input_stream_identifier (ISI) as defined in Mandatory
clause 6.4.6.5 of ETSI EN 300 468 [14].
NOTE: In the context of NIP the DVB-S2X TS_GS_S2X_mode has to be set to GSE High Efficiency Mode.
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8.4.2.2.6.3 DVBT2_NIPDeliveryParameters

8.4.2.26.3.1 DVB_T2NIPDeliveryParametersType

<xs: conpl exType nanme="DVBT2_NI PDel i ver yPar anet er sType" >
<Xs: sequence>
<xs: el ement name="pl p_i d">
<xs:si npl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: m nlncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="255"/>
</xs:restriction>
</ xs: sinmpl eType>
</ xs: el emrent >
<xs: el ement name="T2_system.id">
<xs:si npl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: m nlncl usive val ue="1"/>
<xs: max! ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
<xs:el ement nane="l|ong_T2_system delivery_descriptor"
type="ns:|long_T2_systemdelivery_descriptor Type" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

Table 8.4.2.2.6.3.1-1: DVBT2_NIP Delivery Parameters Fields

Name Semantic Definition Constraints

plp_id It identifies uniquely a PLP within T2_System as specified in clause 6.4.6.3 of ETSI Mandatory
EN 300 468 [14].

T2_systemid |t identifies uniquely the T2 system within the DVB network as specified in clause 6.4.6.3 | Mandatory
of ETSI EN 300 468 [14].

8.4.2.2.6.3.2 long_T2_system_delivery_descriptorType

<xs: conpl exType name="| ong_T2_system del i very_descri pt or Type">
<Xs:sequence>
<xs: el ement nanme="S|I SO M SO'>
<xs:sinpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="SI SO'/ >
<xs:enuneration val ue="M SQO'/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<xs: el ement nane="bandwi dt h">
<xs:sinpl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="8 Miz"/>
<xs:enuneration value="7 Miz"/>
<xs:enuneration value="6 Miz"/>
<xs:enuneration value="5 Miz"/>
<xs:enuneration val ue="10 Miz"/>
<xs:enuneration value="1.712 Miz"/>
</xs:restriction>
</ xs: si mpl eType>
<xs: el ement name="guard_i nterval ">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enumeration val ue="1/32"/>
<xs:enumeration val ue="1/16"/>
<xs:enuneration value="1/8"/>
<xs:enuneration value="1/4"/>
<xs:enuneration val ue="1/128"/>
<xs:enumeration val ue="19/128"/>
<xs:enumneration val ue="19/ 256"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
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<xs:el ement nane="transm ssion_type">

<xs:si npl eType>

<xs:restriction base="xs:string">

<xs:enuneration val ue="2k"/>
<xs:enuneration val ue="8k"/>
<xs:enuneration val ue="4k"/>
<xs:enuneration val ue="1k"/>
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<xs:enuneration val ue="16k"/>
<xs:enuneration val ue="32k"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<xs:el ement nane="ot her_frequency_flag" type="xs:bool ean"/>
<xs:element name="tfs_flag" type="xs:bool ean"/>
<xs: el ement name="cel | _i dType">
<xs: conpl exType>
<Xs:sequence>
<xs:el ement nanme="cell _id">
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="65535"/>
</ xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<xs:el ement nanme="centre_frequency">
<xs: si npl eType>
<xs:restriction base="xs:doubl e">
<xs: m nl ncl usi ve val ue="10"/>
<xs: maxl ncl usi ve val ue="42949672950"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<xs: el ement name="cel | _i d_extension" m nCccurs="0">
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: m nl ncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
<xs:el ement nane="transposer_frequency" m nCccurs="0">
<xs: sinpl eType>
<xs:restriction base="xs:doubl e">
<xs: m nl ncl usive val ue="10"/>
<xs: maxl ncl usi ve val ue="42949672950"/ >
</xs:restriction>
</ xs: si npl eType>
</ xs: el enent >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
</ xs: sequence>
</ conpl exType>

Table 8.4.2.2.6.3.2-1: long_T2_system delivery descriptor Fields

Name Semantic Definition Constraints
SI SO M SO Indicates one of the following modes: Mandatory
e SISO
. MISO
bandwi dt h Indicates one of the following bandwidth values: Mandatory
e 8MHz
e 7MHz
e 6MHz
e 5 MHz
e 10MHz
o 1712 MHz
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indicated.
Shall be set according to clause 6.4.6.3 of ETSI EN 300 468 [14].

Name Semantic Definition Constraints
guard_interval Indicates one of the following guard interval values: Mandatory
o 1/32
e 1/16
e 1/8
o 1/4
e 1/128
e 19/128
e 19/256
transm ssion_type Indicates the FFT size of the signals transmitted within the associated cell. Mandatory
One of the following modes:
o 2k
e 8k
o 4k
o 1k
e 16k
o 32k
ot her_frequency_flag [This flag shall be set according to clause 6.4.6.3 of ETSI EN 300 468 [14]. Mandatory
tfs_flag This flag shall be set according to table 138 of ETSI EN 300 468 [14]. Mandatory
cell_id Uniquely identifies a cell_id. Mandatory
Value in decimal, between 0 and 65 535.
Cell_id = 0, indicates that no cell id.
centre_frequency The carrier frequency expressed in units of 10 kHz. Mandatory
cel | _id_extension Identifies a sub-cell within a cell. Optional
transposer_frequency |Indicates the centre frequency that is used by a transposer in the sub-cell Optional

8.4.2.2.7

NIF Example

The following NIF.xml example depicts a Satellite Technical Operator declaring:

. 2 NIP Streams belonging to the same NIPNetworkID. One of them is declared as Bootstrap Stream.

. 1 NIP Stream, on the same orbital position but with different NIPNewtorkID.

. 1 NIP Streams, declared as a Bootstrap, from another orbital position.

<?xm version="1.0" encodi ng="UTF-8"?>

<Net wor kI nf ormati onFi | e xm ns: tva="urn: tva: net adat a: 2019"
xm ns: dvbi sd="ur n: dvb: net adat a: servi cedi scovery: 2023" xm ns="ur n: dvb: net adat a: nati vei p: 2023"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"

xsi : schemaLocat i on="urn: dvb: met adat a: nati vei p: 2023

../ dvbni p. xsd">

<Ver si onUpdat e>2021- 12- 20T23: 00: 00Z</ Ver si onUpdat e>

<Nl FType>Physi cal

Net wor k</ NI FType>

<Act ual Br oadcast Net wor k>
<Net wor kType>Sat el | i t e</ Net wor kType>
<Net wor kNane>SES</ Net wor kNarme>
<Nl PNet wor kPr ovi der Nane>SES</ NI PNet wor kPr ovi der Name>
<SatellitePosition>
<O bi tal Posi ti on>019. 2</ O bi t al Posi ti on>
<West _East _f| ag>East </ West _East _fl ag>
</SatellitePosition>
<NI PNet wor kI D>1</ NI PNet wor kI D>

<Nl PSt r ean»

<Li nkLayer For mat >GSE- Li t e</ Li nkLayer For mat >
<Nl PSt r eanPr ovi der Name>ARD</ NI PSt r eanPr ovi der Name>
<Nl PCarrier| D>1021</ NI PCarri er | D>
<NI PLi nkl D>0</ NI PLi nkl D>
<Nl PSer vi cel D>0</ NI PSer vi cel D>
<DVBS2X_NI PDel i ver yPar anet er s>
<receiver_profil es>Broadcast services</receiver_profil es>
<S2X _node>S2X</ S2X_node>
<Fr equency>1152300</ Fr equency>
<Pol ari zati on>hori zont al </ Pol ari zati on>
<Rol | _of f >0. 25</ Rol | _of f >
<Synbol Rat e>22000</ Synbol Rat e>
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<i nput_stream.identifier>0</input_stream.identifier >
</ DVBS2X_NI PDel i ver yPar anet er s>
</ NI PSt r ean»
<Nl PSt r eane
<Li nkLayer For mat >TS</ Li nkLayer For mat >
<Nl PCarrier| D>1028</ Nl PCarri er | D>
<NI PLi nkl D>0</ NI PLi nkl D>
<Nl PServi cel D>100</ NI PSer vi cel D>
<Nl PSt r eanPr ovi der Name>SES</ NI PSt r eanPr ovi der Name>
<Boot strapSt r eanr
<Boot st rapType>Physi cal Networ k</ Boot strapType>
<St at us>Acti ve</ St at us>
</ Boot st rapSt r ean»
<DVBS2_N PDel i ver yPar anet er s>
<Fr equency>1162700</ Fr equency>
<Pol ari zati on>vertical </ Pol ari zati on>
<Modul ati on_Type>8PSK</ Mbdul ati on_Type>
<Rol | _of f >0. 25</ Rol | _of f >
<Synbol Rat e>30000</ Synbol Rat e>
<FEC>5/ 6</ FEC>
<i nput_stream.identifier>0</input_stream.identifier>
</ DVBS2_N PDel i ver yPar anet er s>
</ NI PSt r ean»
</ Act ual Br oadcast Net wor k>
<Ot her Br oadcast Net wor k>
<Net wor kType>Sat el | i t e</ Net wor kType>
<Net wor kNanme>SKY Deut schl and</ Net wor kName>
<NI PNet wor kPr ovi der Name>SKY</ NI PNet wor kPr ovi der Name>
<Satel litePosition>
<Orbi tal Position>019. 2</ Orbi t al Posi ti on>
<West East _fl ag>East </ West _East _fl ag>
</ SatellitePosition>
<Nl PNet wor kI D>133</ NI PNet wor kI D>
<Nl PSt r ean®
<Li nkLayer For mat >TS</ Li nkLayer For mat >
<Nl PSt r eanPr ovi der Name>SKY</ NI PSt r eanPr ovi der Nanme>
<Nl PCarrierl D>9</ NI PCarri er| D>
<Nl PLi nkl D>0</ NI PLi nkl D>
<Nl PServi cel D>1339</ NI PSer vi cel D>
<DVBS2_NI PDel i ver yPar anet er s>
<Fr equency>1117100</ Fr equency>
<Pol ari zati on>hori zont al </ Pol ari zati on>
<Modul ati on_Type>8PSK</ Mbdul ati on_Type>
<Rol | _of f >0. 20</ Rol | _of f >
<Synbol Rat e>22000</ Synbol Rat e>
<FEC>3/ 4</ FEC>
<Input_stream.identifier>0</Input_stream.identifier>
</ DVBS2_N PDel i ver yPar anet er s>
</ NI PSt r ean»
</ O her Br oadcast Net wor k>
<Ot her Br oadcast Net wor k>
<Net wor kType>Sat el | i t e</ Net wor kType>
<Net wor kNarme>Eut el sat </ Net wor kNare>
<Nl PNet wor kPr ovi der Name>Eut el sat </ NI PNet wor kPr ovi der Name>
<SatellitePosition>
<Orbi tal Position>013. 0</ Orbi tal Position>
<West _East_f| ag>East </ West _East _f| ag>
</ SatellitePosition>
<NI PNet wor kI D>318</ NI PNet wor k| D>
<Nl PSt r ean®
<Li nkLayer For mat >GSE- Li t e</ Li nkLayer For mat >
<Nl PSt r eanPr ovi der Name>Eut el sat </ NI PSt r eanPr ovi der Narme>
<Nl PCarri er| D>500</ Nl PCarri er | D>
<Nl PLi nkl D>0</ NI PLi nkl D>
<Nl PSer vi cel D>0</ NI PSer vi cel D>
<Boot strapSt r eanr
< Boot strapType >Physi cal Network</ BootstrapType >
<St at us>Act i ve</ St at us>
</ Boot strapStrean>
<DVBS2X_NI PDel i ver yPar anet er s>
<receiver_profil es>Broadcast services</receiver_profil es>
<S2X_node>S2X</ S2X_node>
<Fr equency>1129600</ Fr equency>
<Pol ari zati on>hori zont al </ Pol ari zati on>
<Rol | _of f >0. 25</ Rol | _of f >
<Synbol Rat e>27500</ Synbol Rat e>
<Input_stream.identifier>0</Input_stream.identifier>
</ DVBS2X_NI PDel i ver yPar anet er s>
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</ Nl PSt r ean®
</ & her Br oadcast Net wor k>
</ Net wor kIl nf or mat i onFi | e>

8.4.3 Service Information File (SIF) Definition

8.4.3.1 SIF Purpose
The Service Information File (SIF) describes, for each stream identified logically, the location of:
o DVB-I Service Ligts;
J Service manifests;
. DVB-I Playlists;
J DVB-I Content Guide Sources,
o Interactive Applications not linked directly to a particular service.
The SIF is one of the three mandatory tables to be broadcast on a Bootstrap Stream.

The SIF is broadcast by the operator, in charge of the Broadcast Stream. The SIF isidentified through the Provider
Name as defined in clause 3.1.

The operator can be:
. a Technical Network Operator;
e  aCommercial Operator;
. an Aggregator;
. aRegulator.
The SIF lists, for each logically identified NIP Stream, the URL s of all Services carried by the Broadcast Network.

For each NIP Stream declared in the SIF, there shall be a corresponding entry in the NIF table carried on the same
Bootstrap Stream.

The SIF table operated by an Operator on one Broadcast Network, can be broadcast on one, at least, or several NIP
streams, but shall be identical on al these NIP Streams at any time.

8.4.3.2 Service Information File

8.4.3.2.1 SIF Schema Declaration

<?xm version="1.0" encodi ng="UTF-8"?>

xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema" xmi ns: ns="ur n: dvb: et adat a: nati vei p: 2023"
xm ns: mpeg7="urn: tva: npeg7: 2008" t ar get Nanmespace="ur n: dvb: net adat a: nati vei p: 2023"
el emrent For nDef aul t =" qual i fi ed" >

<xSs:inport namespace="urn:tva: npeg7: 2008" schenmalLocati on="tva_npeg7. xsd"/>

<xs: el ement name="ServicelnformationFile" type="ns: Servicelnformati onFil eType"/>

</ xs: schema>
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8.4.3.2.2 ServicelnformationFileType

<xs: conpl exType name="Servi cel nf ormati onFi | eType" >
<Xs: sequence>
<xs: el ement nanme="VersionUpdate" type="xs: dateTine"/>

<xs: el ement name="N PNet wor kPr ovi der Name" type="sd: Provi der Nane" />
<xs: el ement nanme="Broadcast Medi aStreant type="ns: Broadcast Medi aStreanilype" m nCccurs="1"
maxQccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>

Table 8.4.3.2.2-1: Service Information File Fields

Name Semantic Definition Constraints
Ver si onUpdat e Used to provide the version number of the SIF. It indicates the date/time of Mandatory
modification of the latest SIF.
UTC datetime formatted in Zulu Time Format (yyyy-mm-ddThh:mm:ssZ).
NI PNet wor kProvi der Nane |The name of the provider of this broadcast network. Mandatory
The name of the provider of this Service Information File (SIF).
Refers to ProviderName as specified by DVB-I (ETSI TS 103 770 [9]).
This provider operates the NIP Stream conveying this SIF.
Formatted in a human readable form. Multiple values for the provider name
can be specified as long as they have different @m : | ang values.
Broadcast Medi aStream  |Structure of streams carrying content described by the present SIF. Mandatory
1.

NOTE: All NIP streams declared in SIF BroadcastMediaStream have to be declared in the co-located NIF.

8.4.3.2.3 BroadcastMediaStreamType

<xs: conpl exType name="Broadcast Medi aStreanlype" >
<Xs:sequence>
<xs: el ement name="N PNet wor k|l D" >
<xs:sinpl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: mnlncl usive val ue="1"/>
<xs: max! ncl usi ve val ue="65280"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs:el ement name="N PCarrierlD'>
<xs:sinpl eType>
<xs:restriction base="xs: positivelnteger">
<xs: maxl ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="Nl PLi nkl D" >
<xs: si nmpl eType>
<xs:restriction base="xs: nonNegati vel nt eger">
<xs: max! ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="Nl PServicel D'>
<xs: si npl eType>
<xs:restriction base="xs:unsi gnedShort">
<xs: m nlncl usive val ue="0"/>
<xs: max| ncl usi ve val ue="65535"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="Broadcast Medi a" >
<xs: conpl exType>
<Xs: sequence>
<xs:el ement name="URl" type="xs:string" m nCccurs="0" maxCccurs="unbounded"/>
<xs:el ement name="I|nteractiveApplications" type="ns:|nteractiveApplicationsType"
m nCccur s="0" maxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el emrent >
</ xs: sequence>
</ xs: conpl exType>
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Table 8.4.3.2.3-1: Broadcast Media Stream Fields

Name Semantic Definition Constraints
NI PNet wor kI D If LinkLayerFormat = "GSE-Lite", then this tag refers to Mandatory
interactive_network_id as specified in ETSI
TS 102 606-2 [5].
Value in Decimal, between 1 and 65 280 (0xFFO00).
If LinkLayerFormat = "TS", then this tag refers to
original_network_id as specified in ETSI EN 300 468 [14].
Value in Decimal, between 1 and 65 280 (0xFF00).
These values correspond to the
original_network_id/network_id registered at DVB Services
Sarl.
N PCarrierlD If LinkLayerFormat = "GSE-Lite", then this tag refers to Mandatory
S2_system_id or T2_system_id as specified in ETSI
TS 102 606-2 [5].
Value in Decimal, between 1 and 65 535 (OxFFFF).
If LinkLayerFormat = "TS", then this tag refers to
transport_stream_id as specified in ETSI EN 300 468 [14].
Value in Decimal, between 1 and 65 535 (OxFFFF).
NI PLi nkl D If LinkLayerFormat = "GSE-Lite", then this tag refers to Mandatory
refers PHY_stream_id as specified in clause 7.4.5 of
present document.

Value in Decimal, between 0 and 65 535 (OxFF).

For a single input stream or single plp, this tag shall be set
to "0".

If LinkLayerFormat = "TS", then this tag refers to Input
Stream ldentifier as specified in clause 6.2.13.3 of ETSI
EN 300 468 [14], for DVB-S2 (ETSI EN 302 307-1 [1]).
Value in Decimal, between 0 and 65 535 (OxFF).

For a single input stream, this tag shall be set to "0".

NI PServi cel D If DataLinkFormat = "TS", this tag refers to ServicelD, as Mandatory
specified in ETSI EN 300 468 [14], of the MPE service
carrying the BroadcastMedia or InteractiveApplications.
Value in Decimal, between 1 and 65 535 (OxFFFF).

If DataLinkFormat = "GSE-Lite", this tag is not used and can
be set to "0".

Broadcast Medi a Structure describing the URL of Services and/or Interactive Mandatory
Applications carried by the declared NIP Stream broadcast
on the current stream.

URI Any Media Content URL such as: Optional
e .../DVB-I_ServiceList.xml 0.
e .../DVB-I_ContentGuideSC.xml
e .../Service_manifest.mpd
°

[ ]

.../Service_manifest m3u8

etc.
This URL shall point to the local NIP Gateway with the Local
Network Domain "dvb.gw" as specified in clause 8.3.2.3.

I'nteractiveApplications structure describing interactive applications parameters Optional
carried by the NIP stream. 0.
8.4.3.2.4 Interactive Applications signalling structure

Interactive applications signalled in a SIF are specific to operators, identified with their ProviderName, e.g.: HbbTV
OpApp.

Such signalling cannot be used to declare interactive applications linked to a NIP Service, as such mechanismis
specified by DVB-1 (ETSI TS103 770 [9]).
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<xs: conpl exType nanme="InteractiveApplicationsType">
<Xs:sequence>
<xs: el ement nane="Applicati onType">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="HobTV"/>
<xs:enuneration val ue="MP"/>
<xs:enunerati on val ue="VHEGG"/ >
<xs:enuneration val ue="Proprietary"/>
</xs:restriction>
</ xs: si mpl eType>
<xs: el ement name="Applicationl D' type="Integer" />
<xs: el ement name="Applicati onURI" type="xs:string" />
</ xs: sequence>
</ xs: conmpl exType>

Table 8.4.3.2.4-1: Service Information File Fields

Name Semantic Definition Constraints

ApplicationType |ApplicationType as defined in ETSI EN 300 468 [14] Mandatory
or any Proprietary application type.

ApplicationlD |Application_id as defined in ETSI EN 300 468 [14] Mandatory
or Proprietary application identifier.

ApplicationUR |Interactive application URL Mandatory
This URL shall point to the local NIP Gateway and shall be labelled the Local
Network Domain as dvb.gw/.

8.4.3.4.5 SIF Example

The following SIF.xml example depicts a Satellite Technical Operator declaring:
e  9broadcast streamed services over 3 NIP streams, from 3 different Providers
J 3 DVB-I Service Lists over 2 NIP Streams
e 1 DVB-I Content Guide Source

. 1 HbbTV OpApp

<?xm version="1.0" encodi ng="utf-8"?>

<?xm version="1.0" encodi ng="UTF-8"?><Servi cel nformati onFi | e xm ns="urn: dvb: net adat a: nati vei p: 2023"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" xmi ns:tva="urn: tva: net adata: 2019"

xm ns: dvbi sd="ur n: dvb: net adat a: servi cedi scovery: 2023" >

xsi : schemaLocati on="ur n: dvb: met adat a: nati vei p: 2023 ../ dvbni p. xsd" >

<Ver si onUpdat e>2021- 12- 20T22: 00: 00Z</ Ver si onUpdat e>

<NI PNet wor kPr ovi der Nanme>SES</ NI PNet wor kPr ovi der Nanme>
<Br oadcast Medi aSt r ean»
<NI PNet wor kI D>1</ NI PNet wor kI D>
<Nl PCarrierl D>1028</ NI PCarri erl D>
<NI PLi nkl D>0</ NI PLi nkl D>
<Nl PSer vi cel D>100</ NI PSer vi cel D>
<Br oadcast Medi a>
<URI >http://dvb. gw ses. comf SES_1_Servi ceLi st _A. xm </ URI >
<URI >http://dvb. gw ses. com SES_1_Servi ceLi st _B. xm </ URI >
<URI >http://dvb. gw ses. coml SES_1_Cont ent Cui de. xm </ URI >
<URI >ht t ps://dvb. gw ses. conf 1/ CNN_I nt er nat i onal _Eur ope. npd</ URI >
</ Br oadcast Medi a>
</ Broadcast Medi aSt r ean»

<Br oadcast Medi aSt r ean»
<Nl PNet wor kI D>1</ NI PNet wor kI D>
<Nl PCarrierl| D>1021</ Nl PCarri er | D>
<Nl PLi nkl D>0</ NI PLi nkl D>
<Nl PSer vi cel D>0</ NI PSer vi cel D>
<Br oadcast Medi a>
<URI >https://dvb. gw ARD-di gital .de/live-streamnm ng/ ARD Servi ceLi st. xm </ URl >
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<URI >https://dvb. gw ARD-di gi tal . de/ | i ve-stream ng/ WDR_Fer nsehen_K&l n. mpd</ URI >
<URI >https://dvb. gw ARD-di gi tal . de/live-stream ng/ WDR St udi o_Bonn. npd</ URI >
<InteractiveApplications>
<Applicati onType>HbbTV</ Appl i cati onType>
<Appl i cationl D>12</ Appl i cati onl D>
<Applicati onURI >https://dvb. gw ARD_Op_App_ai t. xm </ Appl i cati onURI >
</InteractiveApplications>
</ Br oadcast Medi a>
</ Broadcast Medi aSt r ean®

<Br oadcast Medi aStr ean>
<NI PNet wor kI D>133</ NI PNet wor kI D>
<Nl PCarrierl D>9</ Nl PCarri er| D>
<NI PLi nkl D>0</ NI PLi nkl D>
<Nl PServi cel D>1339</ NI PSer vi cel D>
<Br oadcast Medi a>
<URI >ht t ps://dvb. gw sky. de/ | i vest r eam ng/ sky_one. npd</ URI >
<URI >ht t ps://dvb. gw sky. de/ | i vest r eam ng/ sky_one. mBu8</ URI >
<URI >htt ps://dvb. gw sky. de/ | i vestream ng/ sky_conedy. npd</ URI >
<URI >htt ps://dvb. gw sky. de/ | i vestream ng/ sky_conmedy. n8u8</ URI >
<URI >ht t ps://dvb. gw sky. de/ | i vestream ng/ sky_sport. mpd</ URl >
<URI >htt ps://dvb. gw sky. de/ | i vestream ng/ sky_sport. mu8</ URl >
</ Br oadcast Medi a>
</ Br oadcast Medi aStr ean>

</ Servi cel nformationFil e>

8.5 DVB-MABR Adaptation and Signalling

85.1 Introduction

The present document relies on the DVB Multicast ABR specification (ETSI TS 103 769 [8]) for transporting
ABR-coded Media Objects via multicast streaming over the DVB-NIP Broadcast System.

Figure 8.5.1-1, extracted from ETS| TS 103 769 [8] represents the DVB MABR simplified architecture. This clause
describes a unidirectional deployment model and depicts signalling arrangements between the Multicast Server and the
Multicast Gateway.
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Figure 8.5.1-1: Simplified DVB-MABR reference architecture
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The unidirectional deployment models defined in clauses 6.2 and 6.3 of ETSI TS 103 769 [8] are applicable to
DVB-NIP.

. Clause 6.2 of ETSI TS 103 769 [8] corresponds to Deployment Model DM 3 as described in clause 6.5 of the
present document.

. Clause 6.3 of ETSI TS 103 769 [8] corresponds to Deployment Model DM2 as described in clause 6.4 of the
present document.

Reference point A is optional meaning that the Multicast Gateway may not be able to access the Content hosting
function through abidirectional (unicast) access network. Similarly, the Content playback function may not be able to
access the Content hosting function viareference A. Reference point CMR is not available in the absence of a
bidirectional (unicast) access network.

8.5.2 Multicast Gateway Configuration

8521 General

The Multicast Gateway is configured through at least one of the four methods defined in clause 10.1.2 of ETS|
TS 103 769 [8]. In unidirectional NIP deployments, the Multicast Gateway configuration shall be provided through
either the in-band method or the just-in-time method.

The multicast gateway configuration instance document is specified in clause 10.2.1.2 of ETSI TS 103 769 [8].

In the present document, the multicast session itself isidentified by the PresentationManifestLocator URL (the URL of
the manifest).

A multicast session is associated with aNIP Service that is aso identified by the @servicel dentifier attribute
(clause 10.2.2 of ETSI TS 103 769 [8]) that shall correspond to the DVB-I service Uni quel denti fi er asspecifiedin
clause5.5.2. of ETSI TS 103 770 [9].

As specified in clause 7.5, the multicast gateway configuration instance document signals only information about the
multicast transport sessions carried over the same NIP Stream (see clause 7.3.4).

As aconsequence, as stated in clause 8.3.5 and clause 10.1.2 of ETSI TS 103 769 [8], there shall be one multicast
gateway configuration transport session and one multicast gateway configuration instance document per NIP Stream.

8.5.2.2 Bootstrapping: Bootstrap Multicast Gateway Configuration Instance
Document

The multicast gateway configuration instance document is transported over a specific multicast gateway configuration
transport session as specified in clause 8.3.5 of ETSI TS 103 769 [8]. The characteristics of this specific transport
session are declared in the "bootstrap™" multicast gateway configuration instance document depicted in clause 10.2.5 of
ETSI TS 103 769 [8]. The present document shall be carried as part of the NIP Gateway signalling information on the
Announcement Channel specified in clause 8.2 of the present document.

An example of a"bootstrap” multicast gateway configuration instance document is shown below:

<?xm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi gurati on xm ns="urn: dvb: net adat a: Mul ti cast Sessi onConfi gurati on: 2019"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance" val i di t yPeri od="P1D">

<Mul ti cast Gat ewayConfi gurati onTransport Sessi on transportSecurity="integrityAndAuthenticity">
<Transport Prot ocol
protocol I dentifier="urn: dvb: netadat a: cs: Ml ti cast Transport Pr ot ocol CS: 2019: FLUTE"
prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Net wor kDest i nati onGr oupAddr ess>232. 98. 1. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort>9999</ Transport Desti nati onPort >
<Medi aTr ansport Sessi onl dent fi er >1</ Medi aTr ansport Sessi onl dentfi er >
</ Endpoi nt Addr ess>
<Bi t Rat e nmaxi mum="200000"/ >
</ Mul ti cast Gat ewayConfi gurati onTransport Sessi on>
</ Mul ti cast Gat ewayConfi gurati on>
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8.5.3 DVB-MABR Operation and Workflow

The NIP Gateway shall instantiate a Multicast Gateway and Multicast Rendezvous Service as specified in clause 7.2 of
ETSI TS 103 769 [8] and these instantiations shall be compliant with the following specification.

The NIP Gateway shall follow the mode of operation specified in clause 7.2 of ETS|I TS 103 769 [8]. The following
description takes precedence over the steps described in clause 7.2 of ETSI TS 103 769 [8] in case of conflicting
statements.

Figure 8.5.3-1 is an adaptation of figure 7.2-1 from ETSI TS 103 769 [8] with the NIP Gateway featuring a co-located
Multicast Gateway and Multicast Rendezvous Service, and the NIP Client featuring a co-located DVB-I Client and
Content playback function.
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Figure 8.5.3-1: Co-located deployment workflow

The steps are as follows:

1) The Network control subfunction configures the Multicast server with the current provisioned set of multicast
sessions. The Multicast server producing the multicast gateway configuration instance document shall take
into account the constraints defined in clause 8.5.2 above.

2) TheMulticast server acquires the presentation manifest and media segments, per the corresponding step in
clause 7.2 of ETSI TS 103 769 [8].

3) The Multicast server sends the presentation manifest(s) as well as the media segments over the NIP Broadcast
Network according to the multicast server configuration. Each NIP Stream conveys one multicast gateway
configuration instance document describing the presentation manifests and all media segments carried on that
NIP Stream.

a The Multicast server also sends the multicast gateway configuration instance document in a dedicated
multicast gateway configuration transport session at reference point M, per the corresponding step in
clause 7.2 of ETSI TS 103 769 [8].

b) The Multicast server may send the manifest and segment initialization files over the dedicated multicast
gateway configuration transport session at reference point M.

4) The Multicast gateway is active and discoverable by the NIP Client (see clause 11.1).

a TheNIP Client may discover the NIP Gateway by means of local system discovery (see clause 11.1). It
can associate the IP address and port number with the Multicast Rendezvous Service.
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b) TheDVB-I Service List Entry Points and the DVB-I Service Lists shall be exposed by the NIP Gateway
(see clause 8.3) and are therefore accessible by the DVB-I Client.

¢) TheNIP Gateway shall be capable of handling the associations between this DVB-I Service Ligt, the
Service manifest URL s and the Service Information file (SIF) described in clause 8.4.3.

5)  Once aservice has been selected from the DVB-| Service List (ETSI TS 103 770 [9]) exposed by the NIP
Gateway (see clause 8.3), the DVB-I Client obtains the URL of the presentation manifest listed in the selected
DVB-I serviceinstance.

a) The presentation manifest URL shall refer to the Multicast Rendezvous Service co-located with the
Multicast Gateway.

b) TheURL shall follow the following syntax (the serviceld parameter is optional).
http[ s]://<NIP Gateway host name>: <Multicast Rendezvous Service port number>//>://<manifest
path>/<manifest name>[ ?servicel d=<DVB-| service identifier>] according to clause 8.2.7.

6) The NIP Client launches the Content playback function (i.e. the media player) with the presentation manifest
URL.

a) TheURL shall refer to the Multicast Rendezvous Service co-located with the Multicast Gateway.

b) The URL may include the optional request query parameters specified in clause 7.5.1 of ETSI
TS 103 769 [8].

¢) TheURL may optionaly include the DVB-I serviceidentifier as an additional query parameter as
specified in step 5b above. For example:
"https.//mylocall Paddress/media.bbc.co.uk/simul cast/bbc-one/scotland/HDmanifest. mpd?servicel d=
tag:bbc?co.uk:2021-12:bbc-one:scotland”.

NOTE 1: The DVB-I Client may get the presentation manifest either directly from the DVB-I Service instance (NIP
Service ldentifier) asindicated in the previous step or by any other means.

7)  The Content playback function resolves the host name (if any) of the Multicast Rendezvous Service.

NOTE 2: In the case where adomain nameisto be resolved, it is assumed that the lookup is processed through a
suitable MDNS server located in the NIP Gateway conforming to clause 11.1.3.2.

8) The Content playback function sends an HTTP(S) request to the Multicast Rendezvous Service over reference
point B with the presentation manifest URL corresponding to the selected DV B-I service instance.

a)  The Multicast Rendezvous Service relies on the Service Information File (SIF: see clause 8.4) to check
whether the service is provided via broadcast (the SIF and NIF tables associate the MPD URL with a
NIP Stream on a physical RF Carrier).

i.  TheMulticast Rendezvous Service shall compute the NIP Service Identifier from the received
requested manifest URL according to the following:

- Starts the URL with the received URL scheme and adds the prefix "dvb.gw".
- Adds the original manifest path without any parameters:

<origina scheme>://dvb.gw/<original targeted domain name>/<manifest path>/<manifest
name>

Assuming the following received request, from the client, example:

"https://mylocal | Paddress/media.bbc.co.uk/simul cast/bbc-
one/scotland/HDmanifest.mpd?servicel d= tag:bbc.co.uk:2021-12:bbc-one:scotland”, The NIP
Service Identifier is composed with the path part extracted from after the third '/* character
without the query string parameter, and add the prefixed "dvb.gw":
https://dvb.gw/media.bbc.co.uk/simul cast/bbc-one/scotland/HDmanifest.mpd.

ii.  If thereisno entry matching the NIP Service Identifier in the SIF table then the Multicast
Rendezvous Service shall return 404 (Not Found).
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The Multicast Rendezvous Service shall check whether the NIP Gateway is tuned to the right channel.

i.  The NIP Gateway checks the Network Information File and tunes to the correct NIP Stream if
necessary (i.e. not aready tuned to).

The Multicast Rendezvous Service may locate and read the multicast gateway configuration instance
document to locate the multicast configuration entry related to the service corresponding to the NIP
Service ldentifier.

i.  TheMulticast Rendezvous Service may match the NIP Service Identifier (computed during step 8a)
with the Present at i onMani f est Locat or element attached to the multicast sessiong/services.

ii.  Alternatively, the Multicast Rendezvous Service may match the DVB-I Service identifier (possibly
present in the received request URL (see step 5).

iii. If amatch isfound then the Multicast Rendezvous Service may compile ajust-in-time multicast
gateway configuration instance document according to clause 7.5.2.1 of ETSI TS 103 769 [8].

The Multicast Rendezvous Service shall redirect the request received at reference point B to reference
point L of the co-located Multicast Gateway by means of an HTTP redirect if the corresponding service
ispresent as part of the Service Information File per step 8a) and if the NIP Gateway is rightly tuned per
step 8b).

i.  TheURL shal refer to the co-located Multicast Gateway according to clause 7.5.2.1 of ETSI
TS 103 769 [8].

ii.  The URL may include some of the optional fields specified in clause 7.5.2.1 of ETSI
TS 103769 [8].

https://dvb.gw:8088/B456789B5CCA4FF/media.bbc.co.uk/simul cast/bbc-
one/scotland/HDmanifest.mpd

iii.  The URL may include the DVB-I Serviceidentifier as aquery string parameter as shown in step 5).

9) The Content playback function follows the redirect and requests the presentation manifest from the Multicast
Gateway per clause 7.2 of ETSI TS 103 769 [8].

10) Void: Thisstep isnot required in the context of a DVB-NIP Broadcast System.

11) The Multicast Gateway receivesthe HTTP request from the Content playback function for the presentation
manifest. The Multicast gateway shall check its Content storage cache and return the presentation manifest if
it is present in the cache.

NOTE 3: The cache key used to index content in the Content storage subfunction isimplementation specific. but

a)

b)

the NIP service identifier defined below may, for example, be used for this purpose.

The Multicast Gateway shall internally construct a URL called the NIP Service Identifier from the
presentation manifest request URL according to the following:

- Starts the URL with the received URL scheme and targeted domain name.
- Adds the original manifest path without any parameters.
<original scheme>:///<manifest path>/<manifest name>

Assuming the received request with a session identifier (i.e. token):

"https:.//dvb.gw: 8088/media.bbc.co.uk/simul cast/bbc-one/scotland/HD manifest. mpd? serviceld=
tag:bbc.co.uk:2021-12:bbc-one:scotland”, the NIP Service Identifier is composed with the path part
extracted from after the third /' character without the query string parameter:
https://media.bbc.co.uk/simul cast/bbc-one/scotland/HDmanifest.mpd.

If the requested presentation manifest is not present in Content storage cache, the Multicast gateway
shall retrieve it from the Content hosting function via unicast bidirectional access at reference point A (if
present in the deployment) according to table 8.5.3-1.
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If the requested presentation manifest file is not present in the Content storage cache, assuming the
Multicast Gateway istuned to the correct NIP Stream (see step 8.b), the Multicast gateway inspects the
current multicast gateway configuration instance document to check if the NIP Gateway is already
subscribed to the corresponding multicast transport sessions.

i.  TheMulticast Gateway may match the NIP Service Identifier (computed during step 11a) with the
URL inthe Present at i onMani f est Locat or element attached with the multicast session
corresponding entry.

ii.  Alternatively, the Multicast gateway may match the DVB-I Service identifier (possibly present in
the received request as a query string parameter) with the DVB-1 Service identifier attached with
the multicast session corresponding entry.

iii.  Alternatively, the Multicast gateway reads the Multicast Gateway Configuration Instance
Document dedicated to the service and received as part of the requested URL (as depicted in
clause 7.5.2.1 of ETSI TS 103 769 [8]).

iv. If amatching is successful then the Multicast gateway shall subscribeto all relevant multicast
transport session(s) according to the configuration (if not already done).

At this stage, the Multicast gateway should be receiving mediafiles (including manifest and segments). In
case that the requested objects are not yet available, the Multicast gateway has several options depending
on the availahility of aunicast access as expressed in table 8.5.3-1 below.

v.  If/when no matching is possible then the service is not supposed to be delivered by
multicast/broadcast. The Multicast gateway should rely on the unicast access, if existing, to
downstream the manifest and possibly further related media elements.

At this stage, the unicast access should exist because the Multicast Rendezvous Service has redirected the
original reguest to the co-located Multicast gateway due to the presence of the corresponding servicein
the Service Information File (as explained in step 8d). The Multicast Gateway has several options
depending on the availability of aunicast access as expressed in table 8.5.3-1.

Table 8.5.3-1: Manifest request processing options

Not in cache NIP Gateway NIP Gateway
AND Unicast available NO Unicast (by design or
tuned to the right by error)
channel

Multicast session The Multicast gateway forwards the request over the unicast The Multicast gateway waits
configured in the access. an implementation-specific
multicast gateway If Uni cast Repai r Par anet er s element (see clause 10.2.3.12 in [time period for the manifest
configuration instance |ETSI TS 103 769 [8]) is present the URL is computed to be received and cached)

document.

according to clause 10.2.3.13 of ETSI TS 103 769 [8]. and returns error 404 (Not

Otherwise, the URL is <original scheme>://<original targeted ~ |Found) if the waiting period
domain name>/<optional session ID>/<manifest EXpIres.
path>/<manifest name>

Multicast session not | The Multicast gateway forwards the request over reference The Multicast rendezvous
configured in the point A. The request URL is <original scheme>://<original service returns error 404
multicast gateway targeted domain name>/<optional session ID>/<manifest (Not Found) according to
configuration instance  |path>/<manifest name> clause 7.5.2.2in ETSI

document.

TS 103 769 [8].

12) The Multicast gateway returns the presentation manifest back to the Content playback function via reference
point L, per clause 7.2 of ETS TS 103 769 [8].

13) The Content playback function requests a media segment (or presentation manifest) at reference point L per
clause 7.2 of ETSI TS 103 769 [8].
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14) The Multicast gateway receives the HTTP(S) request for a media segment. The Multicast gateway shall check
its Content storage cache and return the requested media object if it is present in the cache.

NOTE 6: The cache key used to index content in the Content storage subfunction is implementation-specific, but
the NIP Service Identifier defined in step 11a above may, for example, be used for this purpose.

a)

b)

The Multicast gateway shall internally construct the NIP Service |dentifier from the media segment
request URL received at reference point L in order to locate the corresponding associated multicast
session configuration elements as described in clause 10.2.2 of ETSI TS 103 769 [8].

If the URL includes a session token then the Multicast gateway shall associate the segment request
with the NIP Service Identifier corresponding to the most recent presentation manifest request at
reference point L including the same session token.

If the URL does not contain a session token, then the Multicast gateway shall assume the segment
reguest path contains the related manifest request path. According to the step 11a:

<original scheme>://<original targeted domain name>/<manifest path>/<segment path>

For example, assuming the following manifest request has been processed previously:

https://dvb.gw:8088/media.bbc.co.uk/simulcast/bbc-one/scotland/Hdmanifest. mpd

The corresponding multicast session identifier would be the following:

https://media.bbc.co.uk/simulcast/bbc-one/scotland/Hdmanifest.mpd

Further related segment requests over reference point L shall correspond to the following:

https://dvb.gw:8088/media.bbc.co.uk/simulcast/bbc-one/scotland/<segment path>

For example:

https://dvb.gw:8088/media.bbc.co.uk/simulcast/bbc-one/scotland/segment/HD/237.m4s

If the requested media segment is not in cache, the Multicast gateway shall retrieve it from the Content
hosting function via unicast bidirectional access at reference point A (if present in the deployment)
according to table 8.5.3-2.

Table 8.5.3-2: Media segment processing options

Not in cache

NIP Gateway
Unicast available

No Unicast (by design or by error)

NIP Gateway

NIP Client
No Unicast

NIP Client
Unicast available

Multicast
session
configured in
the multicast

The Multicast gateway forwards
the request over the unicast
access.

If Uni cast Repai r Par anet er s

The Multicast
gateway waits an
implementation-
specific time period

The Multicast gateway waits an
implementation-specific time period for the
media segment to be received and cached
and returns error 404 (Not Found) if the

gateway element (see clause 10.2.3.12 in |for the media waiting period expires.
configuration ETSI TS 103 769 [8]) is present  |segment to be Or
instance the URL is computed according received and cached The Multicast qat direct d
document. to clause 10.2.3.13 of ETSI and returns error 404 |11€ Multicast gateway redirects (codes
: 302 or 307) the request to the Content
TS 103 769 [8]. (Not Found) if the . .
] ] o waiting period hosting function (see clause 7.3 step 14 of
Otherwise, the_U_RL is <original expires ETSI TS 103 769 [8]. The request URL is
scheme>://<original targeted pires. <original scheme>://<original targeted
domain name>/<optional session domain name>/<optional session
ID>/<manifest path>/<manifest ID>/<manifest path if no session 1D
name>. >/<segment path>/<segment name>.
Multicast The Multicast gateway forwards  |The Multicast The Multicast gateway returns error 404
session not the request over reference point  |gateway returns (Not Found).

configured in
the multicast
gateway
configuration
instance
document.

A. The request URL is <original
scheme>://<original targeted
domain name>/<optional session
ID>/<manifest path if no Session
ID>/<segment path>/segment
name>.

error 404 (Not
Found).
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i If the requested media segment is not present in the Content storage cache, the Multicast gateway
shall match the NIP session identifier (computed during step 14a) with the URL in the
Present ati onMani f est Locat or element of amulticast session declared in the current multicast
gateway configuration.

ii.  Alternatively, the Multicast gateway may match the DVB-I Service identifier (if present in the
received media segment request as a query string parameter) with the @servicel dentifier attribute
of amulticast session in the current multicast gateway configuration.

iii. If matching is successful, the Multicast gateway shall subscribe to all relevant multicast transport
session(s) declared by the matched multicast session (if thisis not already the case).

NOTE 7: At this stage, the Multicast gateway should be receiving media objects (including the presentation
manifest and media segments). However, it may take time to populate the Asset storage cache dueto
acquisition latency. The Multicast gateway has several options depending on the availability of unicast
access to a Content hosting function viareference point A, as expressed in table 8.5.3-2.

iv. If/when no matching is possible then the service is not delivered by multicast/broadcast. The
Multicast gateway should rely on the unicast access at reference point A (if available in the
deployment) to acquire the requested media segments.

NOTE 8: At this stage, the unicast access exists because the Multicast rendezvous service has redirected the
original reguest to the co-located Multicast gateway due to the presence of the corresponding servicein
the Service Information File (as explained in step 8). The Multicast gateway has several options
depending on the availability of unicast access, as expressed in table 8.5.3-2.

8.6 Time Synchronization

8.6.1 NIP Wall Clock

8.6.1.1 EXT_TIME Header Extension

The Multicast Server shall broadcast its current time using the Network Time Protocol (NTP) format as specified in
IETF RFC 1305 [25]. The NTP time shall be delivered inthe EXT_TIME LCT extension header of LCT packets as
defined in section 5.2.2 of IETF RFC 5651 [26].

EXT_TIME shall provide Sender Current Time (SCT) where both SCT-High and SCT-Low are set.

To ensure a consistent end-user experience, al head-end functions shall be synchronized viaNTP or PTP servers with
an accuracy to within 500 ms of UTC.

8.6.1.2 Carriage of Timing Information

EXT_TIME shall beincluded in each LCT packet with TOI=0. These packets are used to carry the File Delivery
Table (FDT).

To beclear all FLUTE/ROUTE transport sessionsin NIP shall convey the NTP UTC reference time, not only
FLUTE/ROUTE sessions carrying NIP Announcement Channel data.

Receivers shall use the NTP information received from the current FLUTE/ROUTE transport session to calculate the
expiration time (Expires) of the FDT.

8.6.1.3 Global Time Reference

NTP time as carried by the NIP Announcement Channel FLUTE/ROUTE carousel of the bootstrap stream shall be used
asthe global time reference.
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8.6.2 Local Time Offset

8.6.2.1 Time Offset File

The Time Offset File (TOF) is used to convey al possible time offset values and date saving flags and related
parameters.

8.6.2.2 TOF Schema Declaration

<?xm version="1.0" encodi ng="UTF-8"?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_.Schema" xm ns: ns="ur n: dvb: net adat a: nati vei p: 2023"
xm ns: mpeg7="urn: tva: npeg7: 2008" tar get Nanmespace="urn: dvb: net adat a: nati vei p: 2023"
el ement For nDef aul t =" qual i fi ed" >

<i mport namespace="urn:tva: npeg7: 2008" schemaLocati on="tva_npeg7. xsd"/>

<xs: el ement name="TimeOfsetFile" type="ns:Time(ffsetFil eType"/>

</ xs: schema>

8.6.2.3 TimeOffsetFileType

<xs: conpl exType name="Ti me(f f set Fi | eType" >
<Xs:sequence>
<xs: el ement nanme="Versi onUpdate" type="xs:dateTinme"/>
<xs: el ement name="country_code">
<xs:sinpl eType>
<xs:restriction base= "xs:string">
<xs:pattern value="[A-Z][A- Z][A-Z]"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >
<xs: el ement name="country_regi on_Id' mnCccurs="0">
<xs:si npl eType>
<xs:restriction base= "xs:nonNegativel nteger" >
<xs: m nlncl usi ve val ue="0"/>
<xs: max| ncl usi ve val ue="63" />
</xs:restriction>
</ xs: si npl eType>
</ xs: el emrent >
<xs: el ement name="l|ocal _tinme_offset_polarity" type="xs:bool ean"/>
<xs: el ement name="local _tine_offset_val ue">
<xs:sinmpl eType>
<xs:restriction base= "xs:nonNegativel nt eger">
<xs: m nlncl usive val ue="0"/>
<xs: maxl ncl usi ve val ue="43119"/>
</xs:restriction>
</ xs: si mpl eType>
</ xs: el emrent >
<xs: el ement name="tinme_of _change" type="xs:dateTime" m nCccurs="0"/>
<xs: el ement name="next_time_of fset_val ue" type="xs:nonNegativelnteger" m nCccurs="0"/>
</ xs: sequence>
</ xs: conpl exType>

Table 8.6.2.4-1: Time_Offset Fields

Name Semantic Definition Constraints
Ver si onUpdat e Used to provide the version number of the TOF. It indicates the Mandatory
date/time of modification of the latest TOF.
UTC datetime formatted in Zulu Time Format
(yyyy-mm-ddThh:mm:ssZ).

country_code As specified in local_time_offset_descriptor in clause 6.2.20 of Mandatory
ETSI EN 300 468 [14].

country_region_ld As specified in local_time_offset_descriptor in clause 6.2.20 of Optional
ETSI EN 300 468 [14].

l'ocal _tine_offset_polarity [As specified in local_time_offset_descriptor in clause 6.2.20 of Mandatory
ETSI EN 300 468 [14].

local _tine_offset_value Contains offset time from UTC time in seconds. Mandatory
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Name Semantic Definition Constraints
time_of _change UTC time of change, if applicable, formatted in Zulu time format.  |Optional
next _tinme_offset_val ue Contains next offset time from UTC time in seconds. Optional
8.6.2.4 TOF Example

<?xm version="1.0" encodi ng="UTF-8"?>
<TimeO fsetFile xm ns="urn: dvb: net adat a: nati vei p: 2022" xml ns: xsi ="http: // ww. w3. or g/ 2001/ XM_Schena-
i nstance" xsi:schenmaLocation="urn: dvb: net adat a: nati vei p: 2022 ../ TimeOf fsetFil e. xsd">
<Ver si onUpdat e>2021- 12- 20T23: 00: 00Z</ Ver si onUpdat e>
<country_code>FRA</ country_code>
<l ocal _tinme_offset_polarity>0</local _time_offset_polarity>
<l ocal _time_of f set _val ue>3600</1 ocal _ti me_of f set _val ue>
<ti me_of _change>2022- 03-26T03: 00: 00Z</ ti me_of _change>
<next _tinme_of fset _val ue>7200</ next _ti me_of f set _val ue>
</TimeOfsetFil e>

8.6.3  Time Synchronization between DVB-I Client and NIP Gateway
The NIP Gateway shall expose the NIP Wall Clock via http://dvb.gw/time.
The default time format shall be xs:dateTime as defined in W3C XML Schema Part 2 [i.3].
The following additional queries shall be supported:
. iso: time value formatted according to 1SO time code as defined in 1SO/IEC 8601-1 [23].
. xsdate: time value formatted according to xs.dateTime as defined in W3C XML Schema Part 2 [i.3].
. ms: time value with millisecond precision.
EXAMPLE:
L] http://dvb.gw/time?xsdate& ms
= 2023-06-07T13:00:51.561Z

8.7 IP Layer Identification of RF Carriers

8.7.1 Object

In order for a NIP Gateway to ascertain the reception of agiven RF Transport Carrier (e.g. a particular satellite
transponder), information about the actually tuned to RF Carrier hasto be available to NIP Receivers. For this reason,
network operators shall insert the following information into all NIP Streams at least every 250ms not to slow down the
tuning process.

8.7.2 NIP Actual Carrier Information ALC/LCT Session

The information about the actually tuned to NIP Carrier shal be provided in adedicated ALC/LCT session with the
following characteristics:

IPv4 Address: 224.0.23.14
IPv6 Address: FF0X:0:0:0:0:0:0:12D
UDP Port Number: 3937/udp

TSI (Transport Session Identifier): 1

The fixed |P Address and UDP Port number are identical to the IP Address and UDP Port number of the NIP
Announcement Channel. However the NIP Actual Carrier Information (NACI) is carried in adifferent TSI.
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8.7.3 NIP Actual Carrier Information Format

NIP Actual Carrier Information shall be provided in the EXT_NACI extension header of LCT packets. The EXT_NACI
isaProtocol Instantiation specific (Pl-specific) LCT extension defined with Header Extension Type (HET) = 68.

The ALC/LCT packet carrying the NIP Actua Carrier Information extension (EXT_NACI) shall not have any payload.
Transport Object Identifier (TOI): 0
ALC FEC Payload I1D: 0

The format of the NIP Actua Carrier Information Extension shall be as follows:

0 1 2 3
01234567890123456789012345678901
B el i i R e e i s sl I S e e e e e T ol it ST B TR i e SR
| HET = 68 | HEL >= 3 | NI PNet wor kI D (16 bits) |
R s i i L e i TIE R R S R R S i o (R R S i st (R R S
| Nl PCarrierlD (16 bits) | NI PLi nkI D (16 bits) |
B i T T e e S it S S S e il sl s s (RIS CRIE S SRR TR R R
| NI PServicel D (16 bits) | Reserved | Length (8 bits)]
R R O i T ol S e kit S R R S R e e e st (R R S
| NI PSt r eanPr ovi der Nanme (Length * 8 bits) |
| | Stuffing |
R ik ol s S e S S R T e itk it S SRR LR S TR R S S i it sl sEIE B S

Length: length of the NIPStreamProviderName in Bytes. Length shall be set to 0 if no NIPStreamProviderNameis
provided.

NIPStreamProvider Name: as defined in clause 8.4.2. Thisfield shall contain UTF-8 encoded characters according to
IETF RFC 3629 [29].

Stuffing: required to align the extension on 32 bits. The HEL value shall be set accordingly.

9 Application and Presentation Layer

9.1 Audio and Video Coding Standards

9.1.1 Overview

DVB-NIP only requires a single mandatory system format for the carriage of audio-visual presentations: MPEG-DASH
Profile for Transport of ISO BMFF Based DVB Services over |P Based Networks ETSI TS 103 285 [11].

Audio Video Coding and Packaging for Native |P Adaptive Bit Rate applications shall be accordingto ETS
TS 103 285[11].

9.1.2 MPEG-DASH AV Synchronization in NIP

While using the NIP defined FLUTE/ROUTE file transfer protocols, the NIP Multicast Server leaves timing
information in MPEG-DASH manifest files unchanged from the origin. The MPEG-DASH manifest files broadcast via
NIP therefore may or may not contain any time related information.

The Multicast Gateway shall ensure that segments signalled in the MPEG-DASH/HL S manifest/playlist filesto NIP
Clients correspond to segments actually available for NIP clients to provide gapless playback.

ETSI



76 ETSI TS 103 876 V1.1.1 (2024-09)

The NIP Multicast Gateway shall provide timing related information either:

by inserting or replacing the UTCTiming element (as defined in 1ISO/IEC 23009-1 [27]) in the MPEG-DASH
manifest files received over-the-air, with:

- DIRECT-VALUE time as specified in clause 5.8.5.7 of ISO/IEC 23009-1 [27]. The @schemel dURI
attribute set shall be set to: urn:mpeg:dash:utc:direct:2014.

The syntax for the value field shall use the notation specified in section 5.8.5.7 of 1SO/IEC 23009-1 [27].

- The xs.dateTime HTTP URL to which HTTP GET requests can be made to abtain the timing
information as defined in W3C XML Schema Part 2 [i.3]. The @schemel dURI attribute set shall be set
to: urn:mpeg:dash;utc: http-xsdate: 2014.

The exact syntax of the value of the @vaue field shall be as specified in clause 5.8.5.7 of
I SO/IEC 23009-1 [27].

or by ensuring that the SegmentTimeline elementsin the MPEG-DASH manifest files correspond to segments
actually available for NIP Clients to retrieve.

In order for NIP Gateways to carry out this step, NIP Gateways shall understand/implement the MPEG-DASH manifest
syntax.

9.2 Captions and Subtitles

NIP Clients shall be able to correctly render TTML based subtitles according to clause 7 of DVB-DASH (ETSI
TS 103 285 [11]).

9.3 Time Shifting

Timeshifting for connected receivers shall be according to ETSI TS 103 285 [11].

Timeshifting for unconnected receiversis outside the scope of the present document.

9.4 Service Usage Reporting

Service Usage Reporting for connected receivers shall be according to clauses5.3.6.1, 5.3.8.4, 10.2.2.3 and 11 of ETSI
TS 103 769 [8]. Service Usage Reporting for unconnected receivers is outside the scope of the present document.

9.5 Generic File Delivery

9.5.1 Introduction
In addition to delivering audio-visua content for live consumption and related signalling, DV B-NIP also provides
mechanisms for pushing any type of generic offline file-based content to NIP Receivers. These mechanisms apply to the
following applicationsin NIP:

. NIP Broadcast Content and Service Guide as specified in Annex D.

. Broadcast of Content Protection Security Assets for Unconnected Receivers as specified in clause 10.3.

o Broadcast of Private Data as specified in Annex E.

. Broadcast of Generic Push Content.

All these NIP applications are based on using object carousel mechanismsi.e. repetitive file transmissionsinside
Multicast Transport Sessions as specified in ETSI TS 103 769 [§].
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This clause describes the overall mechanisms availablein NIP for carrying Generic Files, enabling those Generic Files
to be located by NIP Gateways anywhere on the Broadcast Network and stored in a specified file structure from which
they can be retrieved by NIP Clients. The clause ends with an overall generic workflow for NIP Gateways and a
description on how Multicast Servers can be made aware of the filesto be ingested for broadcast.

9.5.2 NIP Object Carousels in DVB-MABR Multicast Transport Sessions

9521 Identifying a NIP MulticastGatewayConfiguration Transport Session

NIP generic file-based data shall be carried in object carouselsinside DVB-MABR Multicast Transport Sessions (as
defined in ETSI TS 103 769 [8]) and shall be identified in the bootstrap multicast gateway configuration instance
document using the following two identifiers (attributes) introduced in clause 10 of ETSI TS 103 769 [8].

NOTE: The present document requires features found in ETSI TS 103 769 [8] or DVB Bluebook A176r5 and
later.

. @serviceClass: The service class attribute carries a URI that identifies the overall type (class) of content
carried inside a multicast transport session.

EXAMPLE 1:  urn:dvb:metadata:nativeip:ContentGuide.

. @tags. thisis awhitespace-separated list of URIs that may be used by NIP Gateways in order to uniquely
identify multicast gateway transport sessions and to selectively filter those carrying content relevant to them
and to decide on whether to cache the content or not. The URI coded in the @tags attribute may also be used
to help NIP Gateways physically re-tune to the broadcast channel carrying the corresponding content.

EXAMPLE 2:  http://dvb.gw/bbc.co.uk/CG/tva_schedule CoreSet.

The values of both attributes and their use for different NIP applications are described in the corresponding sections
listed above.

9.5.2.2 Multicast Transport Session Tagging

The example document below shows a declaration of a multicast gateway configuration transport session as used in NIP
with the tagging mechanism defined in clause 9.5.2.1. Such tags shall allow to uniquely refer to a session from other
NIP documents.

<?xm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi gurati on xm ns="urn: dvb: met adat a: Mul ti cast Sessi onConfi gurati on: 2023"
xm ns: phase2b="ur n: dvb: net adat a: Ext endedMul ti cast Sessi onConfi gurati on: 2023"

xm ns: ni p="urn: dvb: net adat a: Nati vel PMul ti cast Sessi onConfi gurati on: 2023"

xm ns: ext ="urn: dvb: met adat a: Ext ensi bi lity: 2023"

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance" val i di tyPeri od="P1D"'>

<Mul ti cast Gat ewayConfi gurati onTransport Sessi on
xsi :type="phase2b: Ext endedMul t i cast Gat ewayConfi gurati onTransport Sessi onType"
tags="http://dvb. gw bbc. co. uk/ Cd t va_schedul e_Cor eSet "
servi ceC ass="ur n: dvb: net adat a: nati vei p: Cont ent Cui de" >
<Transport Prot ocol
protocol I dentifier="urn:dvb: netadat a: cs: Mul ti cast Transport Prot ocol CS: 2019: FLUTE"
pr ot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Net wor kDest i nati onG oupAddr ess>232. 99. 1. 1</ Net wor kDest i nati onG oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Desti nati onPort >
<Medi aTr ansport Sessi onl denti fi er >1</ Medi aTr ansport Sessi onl denti fi er>
</ Endpoi nt Addr ess>
<Bi t Rat e average="280000" maxi mum="280000"/>

<!-- No conpression requested for XML docunents in this carousel -->
<oj ect Car ousel >
<l-- No object carousel requested for XM. docunents in this carousel -->

</ (hj ect Car ousel >
</ Mul ti cast Gat ewayConfi gurati onTransport Sessi on>
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9.5.3 NIP Application-specific Manifest Files

Depending on the actual NIP application, additional information not currently available through DVB-MABR will be
provided to NIP Gateways through so-called NIP Application Manifest files. These Manifest files are NIP application-
specific and can be compared to the Manifest files which are provided with e.g. DVB-DASH sessions and which carry
information about the actual data to be downloaded for agiven NIP Application.

NIP so far provides Manifest file definitions for the following applications:
. NIP Broadcast Content and Service Guide as specified in Annex D.
. Broadcast of Content Protection Security Assets for Unconnected Receivers as specified in clause 10.3.
o Broadcast of Private Data as specified in Annex E.

Manifest files provide sufficient information for NIP Receivers to determine whether to download a given set of generic
filesand to alow receiversto locate file delivery sessions and tune to the NIP Stream carrying one or more of these
Sessions.

Manifest files are structured around sessions and for each session describe a set of tag references. Each tag referenceis
alist of URIs describing the content broadcast in those sessions. These tag references are used to uniquely identify
particular NIP Multicast Transport Sessions in a NIP Broadcast Network.

954 URI-based Re-Tuning of Broadcast Receivers

The DVB-NIP system inherently relies on a URI-based re-tuning mechanism for NIP Gateways. NIP Gateways are
aware of where URI objects are carried on the broadcast network thanks to the SIF described in clause 8.4.3. The
purpose of the SIF isto associate URIs to BroadcastM ediaStreams. This allows NIP Gateways to automatically re-tune
to the broadcast carrier carrying thisinformation when NIP Clients request particular URIs.

This mechanism is also available in the context of Generic File Delivery Applications. Aslong as URIs are associated
to a BroadcastM ediaStream in the SIF, the NIP Gateway is capable of re-tuning.

NOTE: URIsin thiscontext may refer to an individual file or may in the context of tag references refer to a set of
fileslabelled with acommon tag. The SIF allows matching any URI to alogical location on the NIP
Broadcast Network (clause 8.4.3.2).

9.5.5 NIP Gateway Workflow

9.55.1 From Application Manifest to Content Download

This clause describes the generic workflow of a NIP Gateway in the context of Applications making use of the Generic
File Delivery mechanism.

Asaprerequisite to such operation, it is assumed that the NIP Gateway has been installed and has downloaded all the
information carried in the Announcement Channel of its Boostrap Stream. The NIP Gateway stores all Manifest files
under their well-known namein the root of the NIP Gateway file structure.

For NIP Applications listed under clause 9.5.1, thisincludes the Manifest file for Content Protection Security Assets,
the Manifest file for Private Data and any other Manifest file(s) carried in the Announcement Channel on the NIP
Bootstrap Stream.

All such Manifest files contain information for NIP Gateways to be able to answer requests from NIP Clients:

. For agiven NIP Application, the Application-specific Client starts requesting the corresponding Application
Manifest URI. (This URI is application-specific and described in the corresponding Application sections of the
present document).

e  TheNIP Application-specific Client parses the Manifest in order to locate the URI (tag references) that it
reguires for further operation. It then invokes an http request to the NIP Gateway for a particular tag reference
(URYI) it wantsto retrieve.

. Using the SIF and NIF the NIP Gateway locates the NIP Stream carrying the requested <URI>(S).
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o If necessary, the NIP Gateway re-tunes to the corresponding NIP Stream.

. The NIP Gateway then parses the Bootstrap Multicast Gateway Configuration Instance document on that NIP
Stream to search for the associated @serviceClass and @tags in order to get the technical parameters of the
multicast gateway transport session carrying the requested content.

e  The NIP Gateway then starts to download the content conveyed by the selected Multicast Transport Session.
. It stores the content in the path provided by the <Content-Location> field in the FDT.
. The NIP Gateway answers theinitial http request for content with alist of files being downloaded.

e  TheApplication-specific Client can finally retrieve the content from the NIP Gateway.

9.55.2 NIP Gateway File Content Repository

The Application-specific content downloaded from the broadcast network shall be stored within the NIP Gateway file
structure according to the path specified in the <Resourcel ocator> element of the Bootstrap Multicast Gateway
Configuration Instance document or alternatively the matching Content-Location field in the FDT:

. For the NIP Service Guide the Gateway repository path is specified in Annex D, clause 6.1.1.1.
o For the NIP Content Guide the Gateway repository path is specified in Annex D, clause 6.1.1.1.

. For Content Protection Asset signalling the <URI> is described in the Content Protection Assets manifest
document.

o For Private Data Signalling the <URI> is described in the Private Data Signalling Entry Points document.

9.5.6 DVB-MABR Multicast Server Generic File Ingest Interface: NH2

NH2 represents the interface between the Multicast Server and the content hosting origin for Generic File based data.
The Ingest function determines the data to be broadcast as part of NIP Object Carousels. If available, the Generic File
Ingest function may use the Multicast Server Configuration generated by the DVB-MABR provisioning system and the
<Resourcel ocator> elementsin the <ObjectCarousel> elements in order to determine the objects to be broadcast in a
given multicast transport session. Other configuration methods may be implemented also by Multicast Server vendors.
Ingested Generic Files shall never be multicast in the NIP Announcement Channel multicast transport session. NH2 is
an http GET based interface.

Cloud or On-Premises Headend

NIP Service NIF Network Information '— Multicast Server .
Aggregation Platform - -
SIF Service Information N H 1
Content .
DVB-I Senvice ListEntry Points Hosting / . Signalling FIXIEd P
— _ Origin - > Ingest multicast
DVB Servce st ‘ ‘ VB4 Service ‘ ‘ DVB- Broadcast service List(s) ’— . | —_
NIP Application Specific Cirannel
ManifestFiles ... )
T _ . Generic File FLUTE/ROUTE
» Ingest 0
. HTTP GET Multicast M
cor | | iz
Content Protecton Hosting /
Security Assets Origin yal
DVE-1 Content BVB- Gontent NIP Broadcast U
Ide Server ide Adaptatt & i IP multicast
streams

Figure 9.5.6-1: Logic for building the NIP Content Guide documents for Broadcast

10 Content Protection

10.1 Introduction

Content protection signalling shall be according to clause 8.4 of DVB-DASH ETSI TS 103 285 [11]. DVB NIP does
not specify afull end-to-end content protection system (DRM).
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DVB NIP re-uses the content protection principles set out by DVB-DASH ETSI TS 103 285 [11]. Such principles are
the usage of specific parametersthat are defined within the MPEG DASH 1SO/IEC 23009-1 [27] MPD and within the
SO Common Encryption "CENC" (1SO/IEC 23001-7 [i.1]). This enables multiple DRMs to protect the content, sharing
information (such as KeylDs and ivs), and then using an opaque container for each DRM to carry DRM specific data
(such aslicence or licence acquisition information).

The protection of content is optional in DVB NIP but if used, it shall be in accordance with clause 8 of DVB-DASH
ETSI TS103285[11].

10.2 Connected Receivers

In the case of DVB-I Clients connected to a NIP Gateway and/or to an |P network via broadband, the DVB-I Client
secure player shall comply to content protection mechanisms as specified in DVB-DASH ETSI TS 103 285 [11].

10.3  Unconnected Receivers (informative)

10.3.1 Broadcast Delivery of Content Protection Assets to Secured DASH
Players

10.3.1.1 Introduction

Any proprietary DRM solution can be integrated in a DV B-NIP workflow to provide credentials to secured DASH
players.

Thisfeature is optional, but if implemented, it shall comply with the specification as given in the following sections.
DVB-NIP specifies the way to signal and convey the required security assets to NIP Gateways using broadcast only.

Based on the Generic File Delivery mechanism specified in clause 9.5, the solution consists of a dedicated .xml
Manifest document called the " ContentProtectionAssetsSignallingManifest.xsd". The present document is broadcast on
the NIP Gateway Bootstrap Stream Announcement channel and stored by the NIP Gateway in its root directory.

The Content Protection Assets Signalling Manifest allows content protection solution providers to identify and locate
information on the Broadcast Network specific to their security assets.

This Manifest is retrieved by the content protection solution provider's application from the NIP Gateway. It is up to
this application to make further queries to the NIP Gateway to the content URIs referenced in the manifest. The
subsequent downloaded content is made available to the content protection solution application.

10.3.1.2 Manifest and Repository Convention

The NIP bootstrap stream carries a single Content Protection Assets Signalling Manifest carrying the information for all
content protection solution providers and their assets required for protected services broadcast on the current physical or
commercia network.

The Content Protection Assets Signalling Manifest shall be named: NIP-CPA-Manifest.xml.
The Manifest shall be downloaded by the NIP Gateway and cached in its root folder.

The convention above shall be respected as content protection solution provider applications rely on the correct path
and manifest name.

The manifest URI shall be described in the SIF, aswell asall the URIs, signalled as <TagRef> in the manifest itself.
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10.3.1.3 Content Protection Assets Signalling Manifest

10.3.1.3.1 Structure

The Manifest document is structured according to the content protection solution provider unique identifier. This
identifier shall correspond to the CP System ID registered at DVB Services Sarl.

10.3.1.3.2 Multicast Transport Session Identifiers

10.3.1.3.2.1 @ServiceClass

For the Content Protection Assets Signalling Manifest and al the content listed in the Manifest itself, the @serviceClass
asintroduced in clause 9.5.2.1 shall be:

urn;dvb:metadata: nativei p: ContentProtecti onA ssets

10.3.1.3.2.2 @Tags

The Content Protection Assets Content @tags (URI) links the Manifest declarations to the bootstrap multicast gateway
configuration instance document defined sessions.

10.3.1.4 Content Protection Assets Signalling Manifest Schemas

10.3.14.1 Content Protection Assets Signalling Manifest Schema Declaration

<?xm version="1.0" encodi ng="UTF-8"?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
t ar get Nanespace="ur n: dvb: net adat a: nati vei p: 2023" xm ns="ur n: dvb: net adat a: nati vei p: 2023"
el ement For nDef aul t =" qual i fi ed" >

<xs: el ement name="Content Prot ecti onAsset sSi gnal | i ngMani f est"
t ype="Cont ent Prot ecti onAsset sSi gnal | i nghani f est Type" />

</ xs: schema>

10.3.1.4.2 ContentProtectionAssetsSignallingManifestType

<xs: conpl exType name="Cont ent Prot ecti onAsset sSi gnal | i nghani f est Type" >
<Xs:sequence>
<xs: el ement nane="Versi onUpdat e" type="xs:dateTine" />
<xs: el ement nanme="Cont ent Protecti onProvi der" type="ContentProtectionProviderType"
m nCccurs="1" maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

Table 10.3.1.4.2-1: Content Protection Assets Signalling Manifest Fields

Name Semantic Definition Constraints

Ver si onUpdat e Provides the version number of the Content Protection Assets Mandatory
Signalling Manifest. It indicates the date/time of the latest modification
of the document.

UTC datetime formatted in Zulu Time Format
(yyyy-mm-ddThh:mm:ssZ).

Cont ent Prot ecti onProvi der [Structure inherent to each Content Protection solution provider. Mandatory
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10.3.1.4.3 ContentProtectionProviderType

<xs: conpl exType nane="Cont ent Pr ot ecti onProvi der Type" >
<Xs:sequence>
<xs: el ement nanme="Cont ent Prot ecti onAsset sSessi on" type="Cont ent Protecti onAsset sSessi onType"
m nCccur s="1" maxCccur s="unbounded" />
</ xs: sequence>
<xs:attribute nane="contentProtectionProviderlD' type="CP_System|D' use="required" />

<xs: si npl eType name="CP_System | D'>
<xs:restriction base="xs: hexBi nary">
<xs:length val ue="2" />
</xs:restriction>
</ xs: si npl eType>
</ xs: conpl exType>

Table 10.3.1.4.3-1: ContentProtectionProviderType Fields

Name Semantic Definition Constraints

Cont ent Prot ecti onAsset sSessi on  [This structure signals all parameters inherent to one carousel Mandatory
conveying private data content.

Cont ent Prot ecti onProvi derl D Unique identifier allocated to each private Content Protection Mandatory

solution supplier.

In order to ensure the uniqueness of this identifier, it shall
correspond to the CP_System_ID registered at DVB Services
Sarl.

CP_System_ID format is a 2-bytes coded in hexadecimal as
specified in ETSI EN 300 468 [14].

10.3.1.4.4 ContentProtectionAssetsSessionType

<xs: conpl exType nane="Cont ent Pr ot ecti onAsset sSessi onType" >
<xs:sequence>
<xs: el ement nanme="VersionUpdat e" type="xs:dateTi ne" m nCccurs="0" />
<xs:el ement name="TagRef" type="xs:anyURl" m nCccurs="1" maxCccurs="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

Table 10.3.1.4.4-1: ContentProtectionAssetSessionType Fields

Name Semantic Definition Constraints

Ver si onUpdat e According to the content protection solution requirements, the supplier may Optional
provide a version number of the described assets.

It indicates the date/time of the latest content modification.

UTC datetime formatted in Zulu Time Format (yyyy-mm-ddThh:mm:ssZ).

TagRef Reference one tag of the Mandatory
MulticastGatewayConfigurationTransportSession@tags list in the Boostrap
Multicast Gateway Configuration Instance Document.

Up to the broadcaster and the private data solution provider to ensure that listed
URI are explicit enough to be properly interpreted by the application.

10.3.1.4.5 Content Protection Assets Signalling Manifest Example

<?xm version="1.0" encodi ng="UTF-8"?>

<Cont ent Prot ecti onAsset sSi gnal | i ngMani f est xm ns="urn: dvb: met adat a: nati vei p: 2023"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xsi : schemaLocat i on="ur n: dvb: met adat a: nati vei p: 2023

content_protecti on_assets_signalling_manifest.xsd">
<Ver si onUpdat €>2023- 12- 28T17: 06: 33Z</ Ver si onUpdat e>

<Cont ent Prot ecti onProvi der content ProtectionProviderl| D="0200">
<Cont ent Pr ot ecti onAsset sSessi on>
<Ver si onUpdat €>2023- 12- 01T00: 00: 03Z</ Ver si onUpdat e>
<TagRef >htt p: / / dvb. gw PayTVoper at or 21. com CP0200/ Txpl1l</ TagRef >
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<TagRef >htt p: / / dvb. gw PayTVoper at or 21. com CP0200/ Txp12</ TagRef >
</ Cont ent Pr ot ect i onAsset sSessi on>
</ Cont ent Prot ecti onProvi der >

<Cont ent Pr ot ecti onProvi der content Protecti onProvi der| D="0300">
<Cont ent Pr ot ecti onAsset sSessi on>
<TagRef >ht t p: // dvb. gw PayTVoper at or 31. comf CP0300/ Basi c</ TagRef >
</ Cont ent Pr ot ect i onAsset sSessi on>

<Cont ent Pr ot ecti onAsset sSessi on>
<TagRef >ht t p: // dvb. gw PayTVoper at or 31. comf CP0300/ Pr em unBubscri pti on</ TagRef >
</ Cont ent Pr ot ecti onAsset sSessi on>

<Cont ent Pr ot ecti onAsset sSessi on>
<TagRef >ht t p: // dvb. gw PayTVoper at or 33. comf CP0300/ Pr em unBubscri pti on</ TagRef >
<TagRef >ht t p: // dvb. gw PayTVoper at or 33. coml CP0300</ TagRef >
</ Cont ent Pr ot ecti onAsset sSessi on>
</ Cont ent Pr ot ecti onProvi der >

</ Cont ent Pr ot ecti onAsset sSi gnal | i nghani f est >

Bootstrap Multicast Gateway Configuration Instance Document

<?xm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi guration xm ns="urn: dvb: net adat a: Mul ti cast Sessi onConf i gurati on: 2023"

xni ns: phase2b="ur n: dvb: met adat a: Ext endedMul t i cast Sessi onConf i gurati on: 2023"

xnl ns: ni p="ur n: dvb: net adat a: Nat i vel PMul ti cast Sessi onConf i guration: 2023" xm ns: ext ="urn: dvh: et adat a: Ext ensi bi | i ty: 2023"
xn ns: xsi ="http:// ww w3. org/ 2001/ XM_Schene- i nstance" val i di t yPeri od="P1D">

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransport Sessi onType"
tags="http://dvb. gw PayTVoperator 21. com CP0200/ Txp11l" serviceCd ass="urn: dvh: net adat a: nati vei p: Cont ent Prot ect i onAssets" >
<TransportProtocol protocol|dentifier="urn:dvh: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 2. 1</ Net wor kDest i nati onGr oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl denti fi er>1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun+"2800"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Car ousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Qbj ect Car ousel >
</ Mul ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http: //dvb. gw PayTVoper at or 31. com CP0300/ Basi ¢ servi ceCl ass="urn: dvh: net adat a: nat i vei p: Cont ent Prot ect i onAsset s" >
<Transport Protocol protocolldentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 2. 2</ Net wor kDest i nati onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl dent i fi er>1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi num="2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Carousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConfi gurationTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransportSessi onType" tags="
http://dvb. gw PayTVoper at or 31. com CP0300/ Premi unBubscri ption" serviceC ass=" urn:dvb: metadat a: nativeip: Cont ent Protecti onAssets">
<TransportProtocol protocolldentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 2. 2</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >1</ Medi aTranspor t Sessi onl denti fi er>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun¥"2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Car ousel >
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<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast GatewayConfi gurati onTr anspor t Sessi on>

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi: type="phase2b: Ext endedMil t i cast Cat ewayConf i gurationTransport Sessi onType" tags="
http://dvb. gw PayTVoper at or 33. coml CP0300/ Premi unSubscription http://dvb. gw PayTVoper at or 33. com CP0300" servi ceC ass="
urn: dvb: net adat a: nat i vei p: Cont ent Prot ect i onAssets" >
<TransportProtocol protocol | dentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Versi on="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 2. 4</ Net wor kDest i nati onGr oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl denti fi er>1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi num="2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Carousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast GatewayConfi gurati onTr anspor t Sessi on>

10.3.1.5 Receiver Implementation Guideline

10.3.1.5.1 NIP Gateway

The Content Protection Assets Manifest shall be broadcast on the bootstrap NIP stream(s) of the technical operator or
commercial operator network, as specified in clause 8.2.5.1.

Each time the NIP Gateway tunes to the bootstrap NIP stream, it shall search for the presence of a Content Protection
Assets Signalling Manifest in the NIP Announcement Channel by parsing the FDT for the following:

Content-Type="application/xml+dvb-nip-cpm"

The NIP Gateway shall download the nip-cpa-manifest.xml document and cache it in itsroot folder.

10.3.1.5.2 Content Protection Solution Application and NIP Gateway Interaction

e The content protection solution application sends an http GET request to the NIP Gateway for the Content
Protection Assets Signalling manifest:

/nip-cpa-manifest.xml

. The content protection solution application parses the manifest document and makes a query to the DVB
Gateway for the selected <TagRef>.

EXAMPLE 1.  dvb.gw/PayTVoperator21.com/CP0200/Txpll

. The NIP Gateway locates this URI (via SIF/NIF) and tunesto the NIP stream conveying it. In case of several
<TagRef> signalled in the manifest, conveyed by the same Multicast Transport Session, at least one <TagRef>
shall match in the SIF to confirm the NIP stream location.

. Once tuned, the NIP Gateway downloads and parses the Bootstrap Multicast Gateway Configuration Instance
document and searches for the requested Multicast Transport Session;

- @serviceClass = urn:dvb: metadata: nativei p: ContentProtectionA ssets
- @tags = URI of the Content Protection Assets

In case of several <TagRef> signalled in the manifest, conveyed by the same Multicast Transport Session, at |east one
<tags> shall match to identify the Multicast Transport Session.

EXAMPLE 2:  dvb.gw/PayTVoperator21.com/CP0200/Txpl1l

e The NIP Gateway downloads and caches the entire content conveyed by the Multicast Transport Session
linked to the queried <TagRef> (URI), using the path of the <Content-Location> field in the FDT.
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Example repository folder content:

dvb.gw/op21.com/0200/Tpll/
contentprotectionassets.ext
filel.xml
file2.json
index.json
dvb.gw/op21.conv0200/xp12/
contentprotectionassets.ext
filell.xml
file21.mp4
index.json

. The NIP Gateway answers the initial http request with adocument listing all the URI resources being
downloaded from the Multicast Transport Session.

. Finally, the content assets are made available to the private data solution provider application. Download times
may depend on overall content size.

NOTE: Itisthe responsibility of the content protection solution provider to inform the network operator about the
memory resources of the receiver to be allocated for the download and caching of his assets.
10.3.2 MPEG Transport Stream Encryption
DVB-NIP A/V content broadcast using DV B-M PE encapsulated NIP Streams may be protected using DVB-CSA.

The workflow to signal and provide Entitlement Management Message (EMM) and Encrypted Control
Messages (ECM) shall comply to DVB-CSA and DVB-S| (ETSI EN 300 468 [14]).

This solution will provide transport level security only and encrypt the entire content of the Multicast Transport
Sessions inside the NIP Stream and conveyed as a DVB-MPE Service. All content will be deciphered prior to being
provided to the DASH player.

11 Deployment Specific Protocols

11.1  NIP Gateway Announcement and Discovery Protocol

11.1.1 Introduction

Consumer NIP Gateways according to DM 3 shall support DNS-SD/mDNS as network device discovery protocol.

This guarantees that network clients can easily discover the presence of a NIP Gateway on the local network and
discover the services provided by the NIP Gateway.

NIP clients shall support the DNS-SD/mDNS Network Device Announcement and Discovery Protocol as specified
under clause 11.1.2.

11.1.2 DNS-SD/mDNS

11.1.2.1 General

The method described in the present clause isintended to be applicable in DVB-NIP and DVB-HB [13] contexts. In
particular, the term DV B Gateway indicates a device which may provide functions of a DVB-NIP Local Server as
defined in the present document, a DVB-HB Gateway as defined in DVB-HB [13], or both.
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A DVB Gateway shall announce its presence on the LAN and answer DV B client host query requests using the
DNS-SD mechanism defined in IETF RFC 6763 [18] in conjunction with mDNS as defined in IETF RFC 6762 [17] and
according to the following:

. A registered DVB Gateway service.

e  Atleast three Domain Name System (DNS) records: a Pointer (PTR) record, a Service (SRV) record and a
Text (TXT) record.

A client implementing this method shall support the DV B Gateway discovery according to IETF RFC 6763 [18] and
IETF RFC 6762 [17], taking into account the information exposed in the DNS records as described in clauses 11.1.2.2,
11.1.23and 11.1.2.4.

11.1.2.2 Pointer Record (PTR)

The PTR record is used to point clientslooking for aDNS-SD service to the devices providing that service. The PTR
record format is as follows:

<Servi ce Type>. <Domai n> <TTL> PTR <I nstance Name>. <Servi ce Type>. <Domai n>

where:

<Service Type> is the combination of a standard IP protocol name and a transport protocol name both
prefixed with the underscore '’ character. The DVB Gateway shall use the following Service
Type: _dvbservdsc. _t cp. Additionally, the DVB Gateway should use the Service Type
_http. _tcp if the exposed serviceisalso an HTTP server.

<Domai n> shall besettol ocal .

<TTL> isthe value in seconds of Time To Livein cache.

<I'nstance Name> isthe instance name of the service. It may be up to 63 bytes.

Information on how to build Instance Namesis provided in IETF RFC 6763 [18]. A
recommendation isto provide short, descriptive and human-readable names. Unicode
charactersincluding spaces are allowed by IETF RFC 6763 [18].

Below are three examples of aDVB Gateway PTR record:
_dvbservdsc. _tcp.local. 86400 PTR DVB Gat eway Manufacturer A Mdel B._dvbservdsc. _tcp.|ocal.

_dvbservdsc. _tcp.local. 86400 PTR Live TV Airport Lounge 2._dvbservdsc. _tcp.|ocal.
_dvbservdsc. _tcp.local. 86400 PTR dvb: gw 35: 7B: 12: 48: DE: 01. _dvbservdsc. _tcp. | ocal .

11.1.2.3 Service Record (SRV)

The SRV record has the following structure, as defined in IETF RFC 6763 [18] and IETF RFC 2782 [24]:

<l nstance Name>. <Servi ce Type>. <Domai n> <TTL> I N SRV <Priority> <Wi ght> <Transport Port> <IP addres
S>

It associates the name of a service (structured as <l nst ance Nanme>. <Servi ce Type>. <Domai n>) with the IP address and
port number of a server (host device) that offersthat service, allowing aclient to discover the local DV B Gateway
service.

Below isan example of aDVB Gateway SRV record:

DVB Gat eway Mbdel A. _dvbservdsc. _tcp.local. 86400 IN SRV 0 0 80 192.168. 1. 101.

11.1.2.4 Text Record (TXT)

The TXT record isintended to convey a small amount of useful additional information about a service. Itisa
concatenated list of "key=value" pairs separated by semicolons, with the following structure:

<l nstance Nane>. <Servi ce Type>. <Domai n> <TTL> TXT "<key_1>=<val ue_1>[; <key_n>=<val ue_n>]"

Available keysfor the TXT record are given in table 11.1.2.4-1.
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Table 11.1.2.4-1: TXT record keys

Key Semantic Definition Constraints
txtvers Decimal version number of the TXT record, as defined in IETF RFC 6763 [18]. Optional
dvbi _sep [URL of the Service List Entry Points exposed by the DVB Gateway. It can be Either dvbi _sep or
local or remote. dvbi _sl is mandatory
dvbi _sl URL of the DVB-I Service List exposed by the DVB Gateway. It can be local or Either dvbi _sep or
remote. dvbi _sl is mandatory
priv_loc |URL of private signalling data for DVB Gateways not implementing DVB-| Optional
functionality.
cprot_ep |URL pointing to content protection server. Optional
manuf Manufacturer's name. Optional
nodel Model name of the device. Optional
sn Serial number of the device. Optional
tuners List of pairs of supported modulation types and respective numbers of tuners. Optional
Multiple pairs are separated by " ". Modulation type and number of tuners of that
kind are separated by "/".
Possible values of modulation type are: "DVB-T", "DVB-T2"; ", "DVB-S",",
"DVB-S2", "DVB-S2X" "DVB-C".
EXAMPLE: tuners=DVB-T2/4 DVB-S2/2
orb_pos_A [First received orbital position, expressed in positive or negative degrees Optional
representing East and West directions respectively. Relevant only if the DVB
Gateway also includes satellite tuners.
orb_pos_B [Second received orbital position, expressed in positive or negative degrees Optional
representing East and West directions respectively. Relevant only if the DVB
Gateway also includes satellite tuners.
orb_pos_C [Third received orbital position, expressed in positive or negative degrees Optional
representing East and West directions respectively. Relevant only if the DVB
Gateway also includes satellite tuners.
orb_pos_D [Fourth received orbital position, expressed in positive or negative degrees Optional
representing East and West directions respectively. Relevant only if the DVB
Gateway also includes satellite tuners.

Optiona parameters are intended for filtering at client-side in case several DVB Gateway are available on the LAN.
However, according IETF RFC 6763 [18], the TXT record is intended to be small, i.e. it should be kept below
1 300 bytesto fit into a single Ethernet packet.

Below are two examples of aDVB Gateway TXT record:

. DVB Gateway Model A._dvbservdsc._tcp.local. 86400 IN TXT "txtvers=1;dvbi_sep=http://192.168.1.101:80/
SES.com/ServiceLitsEntryPoints.xml"

. Live TV Airport Lounge 2. dvbservdsc._tcp.local. 86400 IN TXT "dvbi_d=https.//www.example.com/dvb-

i/d/Service-List_France 1.xml;tuners=sDVB-S2/16;orb_pos A=-5;orb_pos B=19.2"

11.2

11.21

Professional Edge Cache Receiver Configuration

Control API

A REST Control API for professional Edge Cache Receivers will be provided in a subsequent version of the present

document.
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Annex A (normative):
Transport Stream based Carriage

A.l Introduction

Receivers deployed with hardware that cannot be upgraded to the use of GSE-Lite according to ETSI TS 102 606-1 [4]
may nevertheless support DVB Native | P transmissions with adapted software. In such deployments, the data link layer
protocol to be used shall be Multi-Protocol Encapsulation (MPE) as specified in ETSI EN 301 192 [7] and based on
data section transport using Transport Stream Packets according to | SO/IEC 13818-1 [15].

A.2  Multi-Protocol Encapsulation (MPE)

Using Multi-Protocol Encapsulation, | P datagrams are encapsulated in datagram_sections that are mapped into
Transport Stream packets as defined in MPEG-2 systems | SO/IEC 13818-1 [15]. M PE datagram sections are specified
inclause 7 of ETSI EN 301 192 [7]. The LLC-SNAP_flag in table 3 of clause 7 of ETSI EN 301 192 [7] shall be set to
"0".

In DVB-NIP, MPE datagram sections are carried as part of aDV B defined Service within a Transport Stream. MPE
sections are identified through their table_id in the section header (set to "Ox3E") and their stream_type 0x0D in the
PMT. A given service shal carry not more than one MPE stream. However within atransport stream multiple services,
each carrying an MPE stream may coexist.

Services carrying MPE shall be identified in their TS as specified in ETSI EN 301 192 [7] and ETSI EN 300 468 [14].
At NIP level MPE services shall be described in the SIF table viatheir service_id, transport_stream_id and network_id.

All NIP Stream related features specified in the present document equally apply between GSE-Lite and MPE Streams
with asingle exception: IP ROHC according to clause 7.4 shall not be applied when carrying | P datagrams within MPE
Streams.

A.3  MPE Signalling

A.3.1 In the Network Information File

Signalling mechanisms described under clause 8 of the present document shall also apply for Streams carried using
MPE. In particular the use of MPE for the transport of all or some of the Streams part of DV B-NIP platforms shall be
indicated in the Network Information File (NIF) <LinkLayerFormat> element carried as part of the NIP Announcement
Channel.

A.3.2 Linkage descriptor in a Transport Stream NIT or BAT

NIP receivers supporting MPE may locate the presence of a NIP platform by following the linkage descriptor specified
under this clause. Such linkage descriptor may be provided in the NIT of a TS based network in order to facilitate
accessto a NIP platform, where the bootstrap streams of a certain provider platform cannot be located through other
means. This descriptor shall be carried in the first loop of the NIT or BAT. Several instances of this descriptor may be
present on agiven network linking to different Operators. If the same descriptor for the same provider_name appearsin
both the NIT and BAT, the BAT takes precedence.

An MPE based NIP receiver shall follow the provider name linkage for which it was designed or present to the user a
choice of available provider names. At the end of the process a NIP compliant M PE based receiver shall tuneto the
Transport Stream and service id indicated in the corresponding linkage descriptor and that carries the Bootstrap Stream
information as part of its Announcement Channel (clause 8.1.5).

Table A.3.2-1 defines a User Defined Linkage Descriptor pointing from aNIT or BAT to the Bootstrap Stream of a NIP
platform provider_name.
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Table A.3.2-1: Syntax for the linkage descriptor of type 0x21

Syntax No. of bits |ldentifier
I'i nkage_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
transport_stream.id 16 uimsbf
original _network_id 16 uimsbf
service_id 16 uimsbf
|'i nkage_t ype 8 uimsbf
if (linkage_type == 0x21) {
provi der _nane_| ength 8 uimsbf
for (i=0; i<provider_nanme_|length; i++) {
text _char 8 uimsbf
}
Boot st rapType 1 bslbf
reserved_zero_future_use 7 uimsbf
for (j=0; j<N, j++) {
private_data_byte 8 uimsbf
}
}
}

Semantics of the private data bytesfor linkage type 0x21:
transport_stream_id: Thisis a 16-bit field which identifies the TS containing the NIP Bootstrap Stream.

original_network_id: This 16-bit field gives the label identifying the network_id of the originating delivery system of
the transport stream carrying the NIP Bootstrap Stream.

service_id: Thisisa 16-bit field which identifies the service containing the NIP Bootstrap Stream.
linkage type: Thisisan 8-bit field specifying the type of linkage and shall be set to 0x21.
provider _name_length: This 8-hit field specifies the total length in bytes of the following provider_name.

text_char: Thisisan 8-bit field. A string "text_char" fields specifies the platform name as described above. Text
information is coded using the character sets and methods described in Annex A of ETSI EN 300 468 [14].

BootstrapType: This 1-bit field indicates the scope of the NIF carried by the declared Bootstrap Stream. A value "0"
indicates that the NIF describes the complete physical broadcast network from a " Technical Operator”. A value"1"
indicates that the NIF describes streams from a " Commercial Operator" carrying content for a specific Bouquet, as
defined in ETSI EN 300 468 [14].

private data byte: Thisisan 8-bit field, the value of which is privately defined.

A.4  Simultaneous GSE-Lite and MPE operation

Operation with some streams being carried via MPE using DV B-S2 according to clause 7.2.3 and others via GSE-Lite
using DVB-S2X according to clause 7.2.2 may be supported as part of some NIP deployments.
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Annex B (informative):
Seqguence Diagram
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Figure B-1: Installation Sequence Diagram
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Figure B-2: NIP Service Guide Access Sequence Diagram
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Annex C (informative):
System Operation and Implementation Guidelines

C.1 Introduction

This clause provides informative recommendations to Operators and Manufacturersin order to help optimize the
implementation of end-to-end NIP deployments. In particular this clause provides best practices for broadcasters and for
manufacturers developing NIP Gateways designed for horizontal or vertical markets defined as:

o Horizontal Markets describe those NIP deployments which are not linked to any specific Commercia
Operator. Such deployments rely on standardized receivers which are distributed through open retail channels
and are capable of receiving any compliant broadcast signal.

e  Vertica Markets describe deployments in relation to a particular Commercial Operator.

Thisannex is optional, but if implemented, implementers should comply with the specification given in the following
sections.

C.2  Horizontal versus Vertical Market Deployments

A NIP Gateway designed for Horizontal Markets should provide access to any broadcast network, independently of any
proprietary features related to any specific Commercia Operator.

Such NIP Gateways will target, as a preference, Bootstrap Streams tagged with BootstrapType value = "Physical
Network".

This should not preclude any DVB-I Client connected to such NIP Gateway to access a Commercial Operator or an
Aggregator Bootstrap Stream, present on the Broadcast Network, as described hereafter under clause C.4.2.

A NIP Gateway designed for a particular Vertical Market may integrate proprietary features and specific Bootstrap
Stream(s) presets.

C.3 Recommendations to Content Originators

As specified in clause 8.3.2, Broadcast Service List Entry Points should reflect Broadcast Service Lists as proposed on
the current Broadcast Network.

DVB-I Service Lists carried over the Broadcast Network should be optimized for that network.

As specified in clause 8.3.1, all representations of a given Service and declared in the service MPD are present on the
current Broadcast Stream or available via broadband. Therefore, the service manifest should be designed on purpose for
the actual broadcast network.

C.4 Recommendations to NIP Gateway manufacturers

C.4.1 Discovery of Bootstrap Streams

NIP Gateways should provide an integrated list of pre-stored Bootstrap Streams - In the case of Horizontal Market
Gateways, those are the Bootstrap Streams provided by Technical Network Operators and in the case of Vertical
Markets those are the Bootstrap Stream(s) provided by the Commercial Operators or Aggregators.
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In the event of obsolete pre-stored settings (see clause 8.1.4.1), there should be a fallback mechanism based on physical
scanning of the broadcast network. For each frequency locked, the receiver should attempt to tune to and parse the
Announcement Channel for NIF, SIF and DVB-I Service List Entry Points.

. Horizontal Market receivers should target the NIF, SIF and co-located DVB-I Service List Entry Points
searching for Bootstrap Streams tagged with BootstrapType value = "Physical Network™.

. Gateways designed for Vertical Market Operators identified by their ProviderName should target the NIF, SIF
and co-located DVB-I Service List Entry Points searching for Bootstrap Streams tagged with BootstrapType
value = "Commercia Operator".

C.4.2 Switching between Provider Bootstrap Streams

A NIP Gateway designed for horizontal markets and installed thanks to the Physical Network Bootstrap Stream, should
till be capable of providing access to any Bootstrap Stream of any Commercial Operator or Aggregator, present on the
current Broadcast Network, if requested by a DVB-I or a proprietary Client.

Whileit is possible, as specified in ETSI TS 103 770 [9] for aDVB-I client to query aDVB-I servicelist for a
particular ProviderName, NIP Gateways should also be capable of providing the Private Data Manifest to
Private/Proprietary Applications

The NIP Gateway should then parse the SIF/NIF, searching for a Bootstrap Stream declared for that particular
ProviderName and subseguently tune to this Bootstrap Stream. The NIP Gateway should download NIF, SIF and
DVB-I Service List Entry Points for that Provider. The rest of the process remains identical as nominal one.

Alternatively a private or proprietary Application may use the URI-based re-tuning mechanism described under
clause 9.5.4. The condition is that the URI is declared in the SIF document of the Network Operator on whose network
the NIP Gateway wasinstalled.

The flexibility described here requires that the Commercial Operator or Aggregator provides up-to-date Bootstrap
Stream parameters to the Technical Network Operator.

C.4.3 Caching of Signalling Information

DVB-NIP signaling relies on the download and parsing of multiple files to discover the broadcast network topology.
Some of these files are only broadcast on the dedicated bootstrap streams. In order to optimize the end-user experience
it is recommended that NIP Gateways cache the following files and perform regular update checks:

° NIF.
. SIF.

. Service List Entry Points.

C.5 Support of MPEG/PES based services

C.5.1 DVB-I Service List signalling

The broadcast DVB-1 Service Lists may also include signalling of services provided by aDVB TS-broadcast head-end,
by indicating the relevant DVBSDeliveryParameters or DVBTDeliveryParameters elements according to ETSI
TS103770[9].

C.5.2 Integrated Native IP TVs (DM2)

Support of MPEG/PES based servicesisfeasible for any Integrated Native IP TV featuring an MPEG demultiplexer and
Audio-Video decoder.
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C.5.3 Home Gateway + IP Clients (DM3)

Support of MPEG/PES based servicesisfeasible for NIP Gateways implementing DVB-HB Profile B according to
DVB document A179 [13].
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Annex D:
NIP Content Guide (informative) and NIP Service Guide
(normative)

D.1  Overview

D.1.1 Introduction

The present Annex describes mechanisms to implement a Content and Service Guide in the context of NIP based
transmissions. The implementation of the NIP Content is an optional feature of NIP. However if a NIP Content and/or
Service Guideis provided it should be implemented according to the following specification.

The NIP Content and Service Guide relies essentially on DVB-I (ETSI TS 103 770 [9]) and the syntax defined in
DVB-I for the Content Guide

D.1.2 Connected vs Unconnected Use Cases

Whereas the DVB-1 Content Guide according to ETSI TS 103 770 [9] is defined primarily for broadband connected
clients, which may also exist in NIP deployments, the NIP specification also enables providing Content Guide
information to unconnected receivers via the broadcast path.

The NIP Content and Service Guide represents therefore an adaptation of the original DVB-I Content Guide for
un-connected broadcast-only receivers.

The NIP Content Guide over Broadcast does syntactically not differ from a DVB-I Content Guide that would be
provided as an online service to bi-directionally connected receivers. Standard DVB-I clients may use, in unmodified
form, either an online Content Guide or the NIP Content Guide provided via broadcast.

D.1.3 Definitions

The NIP Content and Service Guide specification makes a distinction between the NIP Content Guide and the NIP
Service Guide. Such adistinction does not exist in DVB-I.

The NIP Content Guide provides platform wide schedule event information that is generally and primarily used for
populating an Electronic Program Guide (EPG). The information in the NIP Content Guide can be quite extensive and
consist of both event information metadata plus event related information such asimages or illustrations. It can be
likened to the EIT schedule information provided with Transport Stream based transmissions but in a more advanced
manner. The NIP Content Guide is carried on asingle NIP Stream where it is broadcast as a series of DVB-I
documents. Each document covers a configurable period of time, backward and/or forward and together these
documents complete the schedule information available at the NIP receiver and represent the NIP Content Guide.

The NIP Service Guide provides service-related event information. It is generally carried at least on the same NIP
Stream as the service to which it refers. This does not mean that the information on a given NIP Stream cannot
cross-carry also Service Guide Information from services on other NIP Streams if the platform operator decides to do
so0. The NIP Service Guide can be compared to the EIT p/f and actual/other information available in Transport Stream
based systems. The NIP Service Guide is however alot more flexible than what is available with EIT p/f mechanisms.
The NIP Service Guide is often displayed as part of the channel change banner when zapping through TV services. The
NIP Service Guide also consists of DV B-I formatted documents. The depth of information in each document is
configurable by the broadcaster.

The NIP Content Guide Information and the NIP Service Guide Information are broadcast as a set of separate DVB-I
documents, however are merged at the level of the NIP Gateway into a single Content Guide Endpoint to which DV B-I
Content Guide Clients connect to interactively retrieve the information that they require.
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The structure of the NIP Content Guide and of the NIP Service Guidei.e. all the files necessary to areceiver to recreate
the Content Guide Endpoint are listed in so-called Content Guide Manifest and Service Guide Manifest files. These
Manifest files are carried in the NIP Announcement Channel on the different NIP Streams and can be identified via
their Content-Type URN in the FDT table of each NIP Stream. NIP receivers locate the Content Guide based on the
<URI> of the Content Guide Manifest file. The Manifest file should be broadcast on the same NIP stream as the
Content Guide metadata itself.

D.1.4 URI Handling for Unconnected Receivers

The NIP Content and Service Guide carried via broadcast is made available to NIP Clients by the NIP Gateway as a
unigue Content Guide Source endpoint. It can also be consumed directly by IDTV setsintegrating NIP natively.

The location of the NIP Content Guidei.e. the URL under which it can be accessed by DVB-I clients on the NIP
Gateway should be provided in the DVB-I Service List for the selected NIP broadcast platform under the
<ContentGuideSource>, <Schedul el nfoEndpoint>, <URI> element.

The URI for the NIP Content Guide instance provided via broadcast should point to the local NIP Gateway domain:
dvb.gw. and therein to the Content Guide Manifest xml file.

EXAMPLE 1:  http://dvb.gw/ses.com/cg/Manifest.xml

This URI also represents the NIP Content and Service Guide Endpoint to which all Content and Service Guide requests
from DVB-I clients are addressed to.

EXAMPLE 2:
http://dvb.gw/ses.com/cg/M anifest.xml ?start=1669028400& end=1669050000& sid=tag:mitxp.com
,2021:1.1021.28332

NOTE: DVB-NIP only supports the provisioning of a single Content Guide via broadcast. Thisrestriction isthere
to guarantee proper memory resource management at the level of the NIP Gateway. The NIP broadcast
Content Guide therefore needs to aggregate at the NIP headend the information sourced from different
interactive content guides before broadcasting.

The provisioning of a NIP Content Guide via broadcast does not exclude the provisioning of other DVB-I
ContentGuideSources available via broadband for connected receivers.

D.2  Technical Requirements and Constraints

D.2.1 NIP Content Guide

This Annex is optional, but if implemented, implementers should comply with the specification as given in the
following clauses.

The NIP Content Guide potentially consists of alarge volume of metadata that should be broadcast via one or more
carousels. The carousel cycle times should make it possible for receivers joining at random times to acquire the
information in a reasonable timeframe.

Given the volume of data, the information is best carried on a single NIP stream, reducing the redundancy of
information between different NIP streams.

The NIP Content Guide information can be updated, either when the NIP Gateway is not streaming to a NIP Client, or
in atimely manner when aNIP Client is consuming a service carried on the same NIP Stream as the NIP Content
Guide.

Given the volume of datato be acquired, and the time necessary for doing so, it is preferable for the NIP Content Guide
datato be stored in non-volatile memory (NVRAM) of the receiver. This avoids having to acquire the entire
information set at each NIP Gateway wake-up or power-up.
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The mechanisms proposed for broadcasting the DVB-NIP Content Guide are designed in such a manner asto alow any
NIP Gateway to download and store the most relevant content according to its own memory footprint and storage
capability.

For instance, a high-end NIP Gateway could store a 28 days deep NIP Content Guide with basic and enriched metadata
(e.g. images), while alow-end NIP Gateway could only store a 24 hours deep NIP Content Guide without images.

The depth of the metadata periods is configurable by the broadcaster. This configurable period of time can be backward
and forward looking.

The NIP Content Guide aims to either feed a DVB-I proxy server or an EPG/Zapbanner application or both.

D.2.2 NIP Service Guide

The NIP Service Guide is made available on each NIP Stream. It conveysthe DVB-I formatted metadata files relative
to the services on the actually tuned NIP stream. It may also convey metadata relative to the services from other NIP
streams, depending of the functionality of the platform provider.

The depth of metadata period is configurable by the broadcaster.

Consider that the NIP service-related metadata from the NIP Service Guide, as caught in real time while tuned to aNIP
stream, is likely to be an updated version of the metadata already previously downloaded and stored from the NIP
Content Guide. This means that the Actual Start Time of certain events may diverge from the Published Start Timein
the Content Guide. In such instances the NIP Gateway may select to overwrite the Published Start Time of events with
the Actual Start Time if both have been received.

D.3  Overall Concepts

D.3.1 Main Concept

The NIP Content and Service Guide is sourced headend-wise from one or more existing DV B-I online Content Guide(s)
or aternatively from one or more external content guide solution provider(s).

A Content Guide compiler logic at the headend makes queries to the Content Guide source(s) and forwards and/or
formats (according to the source format received) the information into aformat suitable for broadcast. Typicaly, this
means generating one or more static DV B-I compliant files for broadcast. Each DV B-I file should be built according to
the syntax defined in DVB-I (ETSI TS 103 770 [9]).

Guide
- Carried via the NIP Announcement Channel
Manifest for

Announcement Channel

or alternative format

Figure D.3.1-1: Logic for building the NIP Content Guide documents for Broadcast
All DVB-I documents, making up the NIP Content and Service Guide, are broadcast via one or more carousels per NIP

Stream. A carousel in this context is defined as one Flute Transport Session (identified by the Flute TSI) - according to
the requirementslaid out herein clause D.3.
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The structure describing the different carouselsin use and the way to access the carousels are described in the Manifest
document carried on the NIP Announcement Channel (clauses D.5.3 and D.5.4). The sessions themselves with their
multicast addresses are described in the multicast gateway configuration instance document.

The options for splitting/segmenting the information to be broadcast are described in clause D .4.

D.3.2 GW access to the NIP Content Guide

NIP Gateways access the NIP Content Guide in the following manner:

The NIP Content and Service Guide URI should be retrieved from the DV B-I Broadcast Service List.

Out of the possibly different DVB-I Content Guide sources listed, the NIP Content and Service Guide URI is
identified by its domain name dvb.gw.

The URI points to the Manifest .xml file describing the content guide and signalling its location.

NIP Gateways access the Content Guide by doing alookup for the Manifest URI in the SIF and NIF tablesto
locate the content guide.

After tuning to the Transponder carrying the Content Guide, NIP Gateways tune to the announcement channel
and its FDT.

Inthe FDT, NIP Gateways check the Content-type URN associated to the Manifest filein order for it to
correspond to the Content Guide Manifest.

NIP Gateways analyse the Manifest file to understand the structure of the content guide.

Through tag matching between the Content Guide Manifest and the Multicast Gateway configuration instance
document, NIP Gateways can locate the MABR multicast sessions carrying the content guide.

After joining these sessions NI P Gateways start downloading the different Content Guide documents and
populate the NIP Gateway Content Guide database.

NIP Gateways are now capable of answering viatheir DVB-I proxy functionality, DVB-I Content Guide
requests coming from DV B-I Clients.

D.3.3 GW access to the NIP Service Guide

Gateway access to the NIP Service Guide is generally required when the gateway is tuned to a particular NIP service. It
is therefore sufficient for the gateway to listen on that NIP Stream for the announcement channel and retrieve the
manifest for the NIP Service Guide (checking the FDT Content-Type). The Manifest for the Service Guide together
with the multicast gateway configuration document will point towards one or more FLUTE carousels carrying the data
for the service guide.
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Figure D.3.3-1: GW Access to the NIP Content and Service Guide

D.3.4 Receiver Behaviour

D.3.4.1 DVB-I/NIP Client

The NIP Content and Service Guide implementation at the reception level consists of two logical components:
. An off-the-shelves DVB-I Client, part of the DVB-NIP client described in the present document.

. The DVB-NIP Gateway.

The DVB-I client isfully compliant to the DVB-I specification (ETSI TS 103 770[9]). The DVB-I Client implements
the DVB-I Content Guide functionality. The DVB-I client can interact with a DV B-I content guide available via
broadband or the NIP Content and Service Guide provided via broadcast. The DVB-I Client does not make a difference
between NIP Content Guide and Service Guide. The client only sees the DVB-I Content guide which contains the
aggregated information from the broadcast NIP Content and Service Guide documents.

The DVB-NIP Gateway acts as a proxy server for queries coming from the DVB-I client. Depending on the queries (but
also the particular manufacturer implementation), the NIP Gateway has aready previously cached the information
required to respond to such queries or needs to re-tune to obtain the information required. The DVB-NIP Gateway can
answer requests from DVB-| Clients for Service Lists, Content Guide information and requests for AV streams coming
from the Media Player component of the DVB-I client.

Figure D.3.4.1-1: Client-Gateway Interaction for the NIP Content and Service Guide
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D.3.4.2 Embedded EPG and Channel Banner Application

IDTVsreceiving NIP transmissions can directly make use of the NIP Content and Service Guide as they would with
DVB-SI based schedule data. IDTV's can but may not rely on internal proxy gateways in order to feed the embedded
Electronic Programme Guide functionality. The actual implementation will depend on the receiver architecture,

e.g. whether it uses an off-the-shelves DVB-I client and whether the IDTV is connected or not to a broadband
connection.

D.4  Content Guide Information Segmentation

D.4.1 Introduction

The NIP Content and Service Guide Data, although coming potentially from the same DVB-I Content Guide source,
should be segmented/split for broadcast purposes according to the specific requirements related to the broadcast
network and the different receiver populations. For this reason, the datais split across several DVB-1 documents and
broadcast over different transport sessions.

When DVB-I datais prepared for NIP broadcast it can be split across three different segmentation schemes (listed here
in no particular order):

. Data Segmentation
e  Temporal Segmentation
. Spatial Segmentation

Data Segmentation means that not all DV B-1 information elements are provided as part of the same documents. Some
documents e.g. those intended for receivers with limited amounts of resources, will only contain CoreSet information.
Other documents will provide EnhancedSet Information and still other files will provide images, illustrations or channel
logos.

Temporal Segmentation means that rather than having a single document covering the entire Schedule period, multiple
documents are provided with data from limited or determined time periods e.g. a particular day of the week.

Spatial Segmentation means that the data to be transmitted will be broadcast using different Flute carousels with
different transmission parameters. Some of these carousels will be dower in speed and some faster. Receivers can limit
themselves to the reception of those carousels that they can support. The carousels related to the NIP Content Guide
will generally be carried on the same NIP Stream, whereas the carousels related to service bound information for the
NIP Service Guide will be carried on each NIP Stream carrying the corresponding service(s).

The entire structure of the various documents and carousels made available via broadcast is described in two Manifest
documents. One Manifest isrelated to the NIP Content Guide and the second Manifest is related to the NIP Service
Guide (clause D.7). The Manifests are structured such that they first list the Temporal splits operated on the overall data
to be transmitted. Within a given time period they describe the type of data together with how and where they are
transmitted.

D.4.2 Content and Service Guide Data Segmentation

D.4.2.1 Description

In order to support different receiver types with various hardware capabilities (CPU, RAM, NVRAM,..), the NIP
Content and Service Guide information is split according to the datathat is carried in the various documents and files.

The datais split across five logical document or material types:
. CoreSet (DVB-I XML doc);

. EnhancedSet (DVB-I XML doc);
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. CoreSet Related Material (Images, Logos);
. Enhanced Related Materia (Images);
. Recurring Related Material .

The first four may additionally correspond to more than one FLUTE session if sessions are split additionally intime
over severa different time periods. Recurring Related Material is not split across timed sessions.

D.4.2.2 Data Segmentation

The actual DVB-I elements, carried in documents of the CoreSet or EnhancedSet type are shown below:

Table D.4.2.2-1: DVB-I Elements segmented across BasicSet and EnhancedSet DVB-I Documents for
NIP Broadcasting

CoreSet EnhancedSet

DVB-I elements DVB-I elements

ProgramDescription.ProgramLocatio |mandatory ProgramDescription.ProgramLocationT |mandatory

nTable able

.Schedule.ScheduleEvent.Program .Schedule.ScheduleEvent.Program@c

@crid and rid and

ProgramDescription.Programinforma ProgramDescription.Programinformati

tionTable onTable

.ProgramInformation@programid .ProgramInformation@programid

ProgramDescription.ProgramLocatio |Mandatory for  |ProgramDescription.Programinformati |optional

nTable NIP Content onTable.BasicDescription.Synopsis

.Schedule.ScheduleEvent.Published |Guide (with @length="long") (1 200 chars)

StartTime

ProgramDescription.ProgramLocatio |Mandatory for  |ProgramDescription.Programinformati |optional

nTable NIP Content onTable.BasicDescription.Keyword

.Schedule.ScheduleEvent.Published |Guide

Duration

ProgramDescription.ProgramLocatio |Mandatory for  |ProgramDescription.Programinformati |optional

nTable NIP Service onTable.BasicDescription.CreditsLists

.Schedule.ScheduleEvent.ActualStar |Guide

tTime

ProgramDescription.ProgramLocatio |Mandatory for  |ProgramDescription.Programinformati |optional

nTable NIP Service onTable.BasicDescription.EpisodeOf

.Schedule.ScheduleEvent.ActualDur |Guide

ation

ProgramDescription.Programinforma |mandatory ProgramDescription.Programinformati |optional

tionTable.BasicDescription.Title onTable.BasicDescription.RelatedMate |url of related

rial materials

carried into
"Assets"

ProgramDescription.Programinforma |optional

tionTable.BasicDescription.Synopsis

(with @length="short") (90 chars)

ProgramDescription.Programinforma |optional

tionTable.BasicDescription.Synopsis

(with @length="medium") (250

chars)

ProgramDescription.Programinforma |mandatory

tionTable

.BasicDescription.Genre

ProgramDescription.Programinforma |Mandatory

tionTable according to

.BasicDescription.ParentalGuidance. |local market

MinimumAge regulation
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CoreSet EnhancedSet
ProgramDescription.Programinforma |optional
tionTable.BasicDescription.RelatedM |url of related
aterial materials

carried into
"Assets"

D.4.2.3 Related Material

Related Material describes non-textual information and is mainly used for providing illustrations/images and logos as
part of the NIP Content and Service Guide. Related material is split across three different types:

. Core Related Materials (Images, Logos)
- URI Links from the CoreSet
. Extended Related Materials (Images)
- URI Links from the EnhancedSet.
. Recurring Related Materials (Images)
- URI Links from either the BASIC or ENHANCED stream(s)
The granularity of the split applied to CoreSet and EnhancedSet Documentsin their Temporal Segmentation should also
be applied to Related Material transmissions. It would not be useful for receivers only interested in the Content Guide
datafor aparticular day to listen to Related Material broadcasts for other days.
D.4.2.4 Data Document Naming and Content-Type
DVB-I documents should be named according to the following convention:
. tva schedule starttime duration CoreSet.xml
. starttime should represent a UTC date encoded in the following format: %Y %m%d%H%M %S
- %Y : Y ear, zero-padded to 4 digits
- %m: Month (01-12), zero-padded to 2 digits
- %(d: Day (01-31), zero-padded to 2 digits
- %H: Hour (00-23), zero-padded to 2 digits
- %M : Minute (00-59), zero-padded to 2 digits
- %S:. Second (00-60), zero-padded to 2 digits
. duration should adhere to the xsd:duration format, as specified in XML Schema 1.0.
EXAMPLE: tva_schedule 20221113000001_PT48H_CoreSet.xml
Files carrying Related Material can be freely named and the above convention does not apply.
NIP Content and Service Guide documents should be broadcast with the following Content-Type:

. application/xml+dvb-nip-cg

D.4.2.5 Data Compression

Payload data compression should be applied to all XML documents of the Type CoreSet and EnhancedSet as specified
inclause 8.2.5.3.
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Documents of the Type Basic Related Material, Extended Related Material, Recurring Material, al types mainly
representing compressed image formats already, should not be compr essed additionally for broadcast transmission.
D.4.2.6 Image File Formats
The following two image formats are available for image transmission as part of the NIP Content and Service Guide:
e  jpg up to aresolution of 1920 x1080
e png up to aresolution of 1920 x1080
Only two aspect ratio formats are supported as part of the present document: 4:3 and 16:9.

Channel logos are recommended to be provided with a transparent alpha channel using png.

D.4.3 Temporal Segmentation

D.4.3.1 Description / Concept

D431.1 Overview

Another possibility of segmenting the data to be transmitted is based on time. The various documents making up the
NIP Content and Service Guide can describe only limited periods of time of the entire content guide. The sum of these
documents alows the NIP receiver gateway to compile the overall Content Guide.

As an example: separate documents can describe various days of the week or some documents may provide the data
beyond 7 days or the data of a backward-looking EPG. By organizing the data in this manner, not every receiver needs
to read all the data. Receivers can select the data flexibly according to their own constraints and preferences.

D.4.3.1.2 Service Guide

Regarding the Service Guide, a segmentation in time is often applied in order to only provide information about the
current plus one or two upcoming events.

D.4.3.1.3 Content Guide

In the Content Guide context, a much more sophisticated segmentation in time will generally be recommended to
support different receiver populations. A typical split may beto carry different days of the week in separate documents
or to group the information for al the days beyond day 8 in asingle file with less information about the events on each

day.

The example diagram below shows how the original DV B-1 Content Guide is split into separate segments for Days SO
to S7 plus two segments (one listing all backwards events and one listing all days beyond day 8). For each day the data
is additionally split according to the data types (Basic, Enhanced, Related Material...) described in the previous clause.
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Figure D.4.3.1.3-1: GW Access to the NIP Content and Service Guide

D.4.4 Spatial Segmentation

D.4.4.1 Description

In order to support different receiver types with various hardware capabilities (CPU, RAM, NVRAM...), the NIP
Content and Service Guide information can also be split across different Flute Transport Sessions.

This allows receivers to only join those sessions relevant to a particular receiver type. By enabling filtering at the lowest
possible network level, helps to save receiver resources as far as possible.

Filtering of carousels at the receiver is enabled at the level of the:
o IP Multicast Destination Address;
o UDP Destination Port; and
. Flute TSI.

All FLUTE carousel sessionsin use for broadcasting the content guide data are described in the Manifest document
(clause 5) together with the Data Split, Bitrates and Overall Memory Requirements needed to process them. The
information should be sufficient for receiversto intelligently select the documents and files they want to retrieve.

D.5 NIP Content and Service Guide Manifests

D.5.1 Signalling

The purpose of the Manifest documentsis to inform receivers about the Content and Service guide segmentations and to
provide the information necessary to re-build the Content and Service Guide at the receiver.

The manifest documents are conveyed using NIP Announcement Channel. The exact nature of the manifest file can be
determined through the Content-Type and Content-L ocation associated to the Manifest filein the FDT of the
Announcement channel.
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D.5.2 Manifest Structures

D.5.2.1 Segmentation

The Manifest documents are structured using the following priority:
. Temporal Segmentation
. Data Segmentation

. Spatial Segmentation
D.5.2.2 Multicast Transport Session ldentifiers

D.5.2.2.1 ServiceClass

For the NIP Service Guide, the <ServiceClass> as introduced in clause 9 of DVB Bluebook A177r6 (ETSI
TS 103 769[8]) is.

. urn;dvb:metadata: nativeip: ServiceGuide
The spelling should be respected.

For the NIP Content Guide the <ServiceClass> as introduced in clause 9 of DVB Bluebook A177r6 (ETSI
TS 103769 [8]) is.

. urn;dvb:metadata: nativeip: ContentGuide

The spelling should be respected.

D.5.2.2.2 Tags

The <TagRef> links the Manifest declarations to the multicast gateway configuration instance document defined
Sessions.

D.5.3 NIP Content Guide Manifest

D.5.3.1 Schema Declaration

<?xm version="1.0" encodi ng="UTF-8"?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
t ar get Nanespace="ur n: dvb: net adat a: nati vei p: 2023" xm ns="ur n: dvb: net adat a: nati vei p: 2023"
el ement For nDef aul t =" qual i fi ed" >

<xs: el ement name="N PCont ent Gui deMani f est" type="N PCont ent Cui deMani f est Type" />

D.5.3.2 NIPContentGuideManifestType

<xs: conpl exType name="N PCont ent Gui deMani f est Type" >
<Xs: sequence>
<xs: el ement name="Versi onUpdate" type="xs:dateTinme" />
<xs: el ement nanme="Qui deSchedul e" type="Cui deSchedul eType" m nCccurs="1"
maxCQccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>
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Table D.5.3.2-1: NIPContentGuideManifestType fields
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Name Semantic Definition Constraints
Ver si onUpdat e Date of the last update of the NIP Content Guide Manifest. Mandatory
UTC datetime formatted in Zulu Time Format
(yyyy-mm-ddThh:mm:ssZ).
Qui deSchedul e Structure signalling the metadata content reported in a specific time Mandatory
slot.
Gui deSessi on Mandatory

This structure signals all parameters inherent to one carousel
conveying content guide metadata.

D.5.3.3 GuideScheduleType

<xs: conpl exType name=

<XS:sequence>

<xs:el ement type="xs:dateTi me"
<xs:el ement type="xs:duration"
<xs: el ement nane="CGui deSessi on" type="Cui deSessi onType"

" Qui deSchedul eType" >

nane="Publ i shedStart Ti me" />
nane="Publ i shedDurati on" />
m nCccur s="1"

maxQccur s="unbounded" />

</ xs: sequence>
</ xs: conpl exType>

Table D.5.3.3-1: GuideScheduleType Fields

Name Semantic Definition Constraints

Publ i shedStart Ti me The time at which the programme is advertised as starting which will Mandatory
typically be different from the actual exact start time as specified by
DVB-I (ETSI TS 103 770 9).

Publ i shedDur ati on The duration of the programme as displayed to viewers which will Mandatory
typically be different from the actual exact duration as specified by
DVB-I (ETSI TS 103 770 9).

Qui deSessi on This structure signals all parameters inherent to one Multicast Mandatory

Transport Session conveying Content Guide metadata.

D.5.3.4 GuideSessionType

<xs: conpl exType name
<xs: sequence>

<xs:el ement name="tags" type="xs:anyURl"
<xs: el ement name = "Carousel MaxDat aSi ze" type = "xs

</ xs: sequence>
</ xs: conpl exType>

= "Qui deSessi onType" >

string" />

m nCccurs="1" maxCccur s="unbounded"/ >

Table D.5.3.4-1: GuideSessionType Fields

Name

Semantic Definition

Constraints

TagRef

Reference one tag of the
MulticastGatewayConfigurationTransportSession@tags list in the
Boostrap Multicast Gateway Configuration Instance Document.
These URIs should respect the path of the NIP Content Guide Source
endpoint sets in the DVB-I Service List and the name should respect
the convention specified in clause D.4.2.4.

Mandatory

Car ousel MaxDat aSi ze

It will be used by DVB-NIP receivers to filter the GuideSession to be
download according to the remaining memory available.

Uncompressed data size of the carousel conveying the GuideSession.

Mandatory
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D.5.3.5 Example

The example below shows a Manifest document describing:
e A singletwo days backwards carousel for high-end receivers only.
. Several carousels describing the next two days.

e  Two carousels describing the 6 days following thereafter.
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<?xml verson="1.0" encoding="UTF-8"?>
<NIPContentGuideM anifest xmlns="urn:dvh: metadata:nativei p:2023"
xmins:xs ="http://www.w3.0rg/2001/X M L Schema-instance"
xsi:schemal ocation="urn:dvb: metadata: nativeip:2023 ../NIPContentGuideM anifest.xsd">

<VersionUpdate>2022-11-15T00:00:00Z</V ersionUpdate>

<GuideSchedule>
<PublishedStartTime>2022-11-13T00:00:01Z</PublishedStart Time>
<PublishedDuration>PT48H</PublishedDuration>

<GuideSession>
<TagRef>
http://dvb.gw/OPL/CG/Sessionl/CoreSet</TagRef>
<TagRef>
http://dvb.gw/OP1/CG/Sess onl/EnhancedSet</TagRef>
<TagRef>
http://dvb.gw/OP1/CG/Sess onl/EnhancedRel atedM aterial s</ TagRef>
<CarouselMaxDataSi ze>146800640</Carousel MaxDataSize>
</GuideSession>
</GuideSchedule>

<GuideSchedule>
<PublishedStartTime>2022-11-15T00:00:01Z</PublishedStart Time>
<PublishedDuration>PT48H</PublishedDuration>

<GuideSession>
<TagRef>
http://dvb.gw/OPL/CG/Sess on2/CoreSet</TagRef>
<CarouselMaxDataSize>20971520</Carousel M axDataSize>
</GuideSession>

<GuideSession>
<TagRef>
http://dvb.gw/OP1/CG/Sess on3/CoreSetRel atedM aterial s</TagRef>
<CarouselMaxDataSize>20971520</Carousel M axDataSize>
</GuideSession>

<GuideSession>
<TagRef>
http://dvb.gw/OPL/CG/Sess ond/EnhancedSet</TagRef>
<CarouselMaxDataSize>31457280</Carousel M axDataSize>
</GuideSession>

<GuideSession>
<TagRef>
http://dvb.gw/OP1/CG/Sess on5/EnhancedRel atedM aterial s</TagRef>
<CarouselMaxDataSi ze>52428800</Carousel M axDataSize>
</GuideSession>

<GuideSession>
<TagRef>
http://dvb.gw/OP1/CG/Sess on6/RecurringRel atedM aterial s</ TagRef >
<CarouselMaxDataSize>20971520</Carousel M axDataSize>
</GuideSession>
</GuideSchedule>

<GuideSchedule>
<PublishedStartTime>2022-11-17T00:00:01Z</PublishedStart Time>
<PublishedDuration>P6D</PublishedDuration>

<GuideSession>
<TagRef>
http://dvb.gw/OP1/CG1/Session7/CoreSet</TagRef>
<TagRef>
http://dvb.gw/OP1/CG1/Session7/EnhancedSet</TagRef>

ETSI




108 ETSI TS 103 876 V1.1.1 (2024-09)

<TagRef>
http://dvb.gw/OP1/CG1/Session7/EnhancedRel atedM aterial s</TagRef>
<CarouselMaxDataSize>891289600</Carousel MaxDataSize>
</GuideSession>

<GuideSession>
<TagRef>
http://dvb.gw/OPL/CG1/Session8/RecurringRel atedM aterial s</TagRef>
<CarouselMaxDataSize>20971520</Carousel M axDataSi ze>
</GuideSession>
</GuideSchedule>

</NIPContentGuideManifest>

Bootstrap Multicast Gateway Configuration Instance Document

<?xm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi guration xml ns="urn: dvb: net adat a: Mul ti cast Sessi onConf i gurati on: 2023"

xni ns: phase2b="ur n: dvb: met adat a: Ext endedMul t i cast Sessi onConf i gurati on: 2023"

xni ns: ni p="ur n: dvb: net adat a: Nat i vel PMul ti cast Sessi onConf i guration: 2023" xml ns: ext="urn: dvh: met adat a: Ext ensi bi | i ty: 2023"
xn ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schene- i nstance" val i di t yPeri od="P1D">

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMil ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw OP1/ CG Sessi onl/ CoreSet http://dvb. gw OP1/ CG Sessi onl/ EnhancedSet
http://dvb. gw OP1/ CH Sessi onl/ EnhancedRel atedMat erial s" servi ceC ass="urn: dvb: met adat a: nati vei p: Cont ent Gui de" >
<TransportProtocol protocol|dentifier="urn:dvh: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Desti nati onPort>9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="28000" maxi mun¥"28000"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Car ousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Qbj ect Car ousel >
</ Mul ti cast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw/ OP1/ CH Sessi on2/ CoreSet" servi ced ass="urn: dvh: net adat a: nati vei p: Cont ent Cui de">
<TransportProtocol protocol|dentifier="urn:dvb: metadata: cs: Ml ticastTransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 2</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl dent i fi er>1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi num="2800"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Carousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Obj ect Car ousel >
</ Mul ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw OP1/ CH Sessi on3/ Cor eSet Rel at edMateri al s serviceCl ass="urn: dvbh: net adat a: nati vei p: Cont ent Cui de" >
<TransportProtocol protocolldentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 2</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl denti fi er >2</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun¥"2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Car ousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

"

<Mul ti cast Gat ewayConfi gurationTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransportSessionType" tags=
http://dvbh. gw OP1/ CH Sessi ond/ EnhancedSet " servi ceCl ass="urn: dvh: net adat a: nat i vei p: Cont ent Gui de" >
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<Transport Protocol protocolldentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 2</ Net wor kDest i nati onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl dent i fi er >3</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun="2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Carousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConfi gurationTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransportSessi onType" tags="
http://dvb. gw OP1/ CH Sessi on5/ EnhancedRel at edMat erial s" servi ceC ass="urn: dvb: met adat a: nati vei p: Cont ent Gui de" >
<TransportProtocol protocol|dentifier="urn:dvb: metadata: cs: Ml ticast Transport Protocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 2</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >4</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun¥"2800"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Car ousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Qbj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConfi gurationTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransportSessi onType" tags="
http://dvb. gw OP1/ CE Sessi on6/ RecurringRel at edMat eri al s" serviceC ass="urn: dvb: net adat a: nat i vei p: Cont ent Cui de" >
<TransportProtocol protocol|dentifier="urn:dvh: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 2</ Net wor kDest i nati onGr oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl dent i fi er >5</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun="2800"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Carousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Obj ect Car ousel >
</ Mul ti cast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMil ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw OP1/ CH Sessi on7/ CoreSet http://dvh. gw OP1/ CG Sessi on7/ EnhancedSet
http://dvb. gw OP1/ CH Sessi on7/ EnhancedRel at edMat eri al s" servi ceC ass="urn: dvb: met adat a: nati vei p: Cont ent Gui de" >
<TransportProtocol protocol|dentifier="urn:dvh: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 3</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl denti fi er >1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun¥"2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Car ousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Qbj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConfi gurationTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransportSessionType" tags="
http://dvb. gw OP1/ CE Sessi on8/ RecurringRel at edMaterial s. xm " servi ceCl ass="ur n: dvh: net adat a: nat i vei p: Cont ent Gui de" >
<TransportProtocol protocol|dentifier="urn:dvh: metadata: cs: Ml ticast Transport Protocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 3</ Net wor kDest i nati onGr oupAddr ess>
<Transport Dest i nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl dent i fi er>2</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun="2800"/>
<I-- No conpression requested for XM. documents in this carousel -->

ETSI




110 ETSI TS 103 876 V1.1.1 (2024-09)

<(bj ect Carousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Obj ect Car ousel >

</ Ml ticast GatewayConfi gurati onTr anspor t Sessi on>

D.5.4 NIP Service Guide Manifest

D.5.4.1 Schema Declaration

<?xm version="1.0" encodi ng="UTF-8"?>
<xs:schema xm ns: xs="http://wwm. w3. or g/ 2001/ XM_Schema"
t ar get Nanespace="ur n: dvb: net adat a: nati vei p: 2023" xm ns="ur n: dvb: net adat a: nati vei p: 2023"

el ement For nDef aul t =" qual i fi ed" >
<xs: el ement nanme="N PServi ceCui deMani fest" type="N PServi ceCui deMani f est Type" />

</ xs: schema>

D.5.4.2 NIPServiceGuideManifestType

<xs: conpl exType name="N PServi ceCui deMani f est Type" >
<XS: sequence>
<xs: el ement nane="Versi onUpdat e" type="xs:dateTine" />
<xs: el ement nanme="Servi ceGui deSchedul e" type="Servi ceQui deSchedul eType" m nCccurs="1"
maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

Table D.5.4.2-1: NIPServiceGuideManisfestType Fields

Name Semantic Definition Constraints

Ver si onUpdat e Date of the last update of the NIP Content Guide Manifest. Mandatory

UTC datetime formatted in Zulu Time Format
(yyyy-mm-ddThh:mm:ssZ).

Servi ceQui deSchedul e Structure signalling the metadata content reported in a specific time Mandatory

slot.

D.5.4.3 ServiceGuideScheduleType

<xs: conpl exType name="Servi ceCui deSchedul eType" >

<xs:sequence>
<xs:el ement type="xs:dateTi me" name="Actual StartTime" />
<xs:el ement type="xs:duration" name="Actual Duration" />
<xs: el ement nane="Servi ceCui deSessi on" type="Servi ceCQui deSessi onType" m nCccurs="1"

maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

Table D.5.4.3-1: GuideScheduleType Fields

Name Semantic Definition Constraints
Actual Start Ti me The actual start time of scheduled event as specified by DVB-I (ETSI Mandatory
TS 103 770 [9)).
Act ual Duration The actual duration of scheduled event as specified by DVB-I (ETSI Mandatory
TS 103 770 [9)).
Ser vi ceGui deSessi on This structure signals all parameters inherent to one Multicast Mandatory
Transport Session conveying Content Guide metadata.

ETSI



111 ETSI TS 103 876 V1.1.1 (2024-09)

D.5.4.4 ServiceGuideSessionType

<xs: conpl exType name="Servi ceCui deSessi onType" >

<XS:sequence>

<xs: el ement nanme="TagRef" type="xs:anyUR" m nCccurs="1" maxCccurs="unbounded" />
<xs: el ement name="Carousel MaxDat aSi ze" type="xs:string" />

</ xs: sequence>
</ xs: conpl exType>

Table D.5.4.4-1: GuideSessionType Fields

Name

Semantic Definition

Constraints

TagRef

Reference one tag of the
MulticastGatewayConfigurationTransportSession@tags list in the
Boostrap Multicast Gateway Configuration Instance Document.
These URIs should respect the path of the NIP Content Guide Source
endpoint sets in the DVB-I Service List and the name should respect
the convention specified in clause D.4.2.4.

Mandatory

Car ousel MaxDat aSi ze

Uncompressed data size of the carousel conveying the GuideSession.
It will be used by DVB-NIP receivers to filter the GuideSession to be

Mandatory

download according to the remaining memory available.

D.5.4.5 Example#l

This example depicts amanifest describing the split of data of the next 3 hours.

The breakdown of Flute carousels helps to provide CoreSet, EnhancedSet, CoreSetRelatedM aterials,
EnhancedSetRelatedM aterials for a heterogeneous parc of receivers.

The Coreset and EnhancedSet Flute carousels bitrates are set in order to limit the latency between the decoded service
and metadata display.

<?xml verson="1.0" encoding="UTF-8"?>

<NIPServiceGuideM anifest xmlns="urn:dvb: metadata: nativeip:2023"
xmlns:xsi="http://www.w3.0rg/2001/X M L Schema-instance"
xsi:schemal ocation="urn:dvb: metadata: nativeip:2023 ../NIPServiceGuideM anifest-v3.xsd">

<VersionUpdate>2022-11-12T23:59:00Z</VersionUpdate>
<ServiceGuideSchedule>

<Actuad StartTime>2022-11-13T00:00:01Z</Actua StartTime>
<Actua Duration>PT3H</Actua Duration>

<ServiceGuideSession>
<TagRef>
http://dvb.gw/txp10/ServiceGuide/Sessionl/CoreSet</TagRef>
<CarouselMaxDataSize>15360</Carousel M axDataSi ze>
</ServiceGuideSesson>

<ServiceGuideSession>
<TagRef>
http://dvb.gw/txp10/ServiceGui de/ Session2/EnhancedSet</TagRef>
<CarouselMaxDataSize>512000</Carousel M axDataSize>
</ServiceGuideSesson>

<ServiceGuideSession>
<TagRef>
http://dvb.gw/txp10/ServiceGui de/ Sessi on3/CoreSetRel atedM aterial s</TagRef>
<CarouselMaxDataSize>512000</Carousel M axDataSize>
</ServiceGuideSesson>

</ServiceGuideSchedule>

</NIPServiceGuideManifest>
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Bootstrap Multicast GW Configuration Instance Document

<?xm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi guration xml ns="urn: dvh: net adat a: Mul ti cast Sessi onConf i gurati on: 2023"

xni ns: phase2b="ur n: dvb: met adat a: Ext endedMul t i cast Sessi onConf i gurati on: 2023"

xni ns: ni p="ur n: dvb: net adat a: Nat i vel PMul ti cast Sessi onConf i guration: 2023" xml ns: ext="urn: dvb: met adat a: Ext ensi bi | i ty: 2023"
xn ns: xsi ="http:// ww w3. org/ 2001/ XM_Schene- i nstance" val i di t yPeri od="P1D">

<Mul ticast Gat ewayConfi gurationTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw txp10/ Servi ceCui de/ Sessi onl/ CoreSet" serviceC ass="urn: dvb: met adat a: nati vei p: Servi ceGui de">
<TransportProtocol protocol|dentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun¥"2800"/>
<I'-- No conpression requested for XM. documents in this carousel -->
<(bj ect Car ousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Qbj ect Car ousel >
</ Mul ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMil ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw txp10/ Servi ceCui de/ Sessi on2/ EnhancedSet" servi ceCl ass="urn: dvb: net adat a: nat i vei p: Servi ceCui de">
<Transport Protocol protocol|dentifier="urn:dvb: metadata: cs: Ml ticastTransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl dent i fi er>2</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun="2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Carousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

"

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMil ti cast Gat ewayConfi gurationTransport Sessi onType" tags=
http://dvb. gw t xp10/ Servi ceCui de/ Sessi on3/ Cor eSet Rel at edMat erial s" servi ceC ass="urn: dvb: netadat a: nati vei p: Servi ceGui de">
<TransportProtocol protocolldentifier="urn:dvb: metadata: cs: Ml ticastTransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 2</ Net wor kDest i nati onGr oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl denti fi er>1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun="2800"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Carousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Obj ect Car ousel >
</ Mul ti cast Gat ewayConfi gurationTransport Sessi on>

D.5.4.6 Example#2

This example depicts amanifest describing the split of data of the next 6 hours.

Thereis only one Flute carousel to provide CoreSet, EnhancedSet and EnhancedRelatedMaterials for a homogenous
parc of receivers without major memory footprint limitations.

<?xml verson="1.0" encoding="UTF-8"?>

<NIPServiceGuideM anifest xmlns="urn:dvb: metadata: nativeip:2023"
xmlns:xsi="http://www.w3.0rg/2001/X M L Schema-instance"
xsi:schemal ocation="urn:dvb: metadata: nativeip:2023 ../NIPServiceGuideM anifest-v3.xsd">

<VersionUpdate>2022-11-12T23:59:00Z</VersionUpdate>
<ServiceGuideSchedule>
<Actua StartTime>2022-11-13T00:00:01Z</Actual Start Time>
<ActuaDuration>PT6H</Actual Duration>
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<ServiceGuideSession>
<TagRef>
http://dvb.gw/txp10/ServiceGuide/ Sessionl/CoreSet</TagRef>
<TagRef>
http://dvb.gw/txp10/ServiceGuide/ Sessionl/EnhancedSet</TagRef>
<TagRef>
http://dvb.gw/txp10/ServiceGuide/ Sessionl/EnhancedSetRel atedM aterial s</TagRef>
<CarouselMaxDataSize>1048576</Carousel MaxDataSi ze>
</ServiceGuideSession>
</ServiceGuideSchedule>

</NIPServiceGuideManifest>

Bootstrap Multicast GW Configuration Instance Document

<?xm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi guration xml ns="urn: dvb: net adat a: Mul ti cast Sessi onConf i gurati on: 2023"

xni ns: phase2b="ur n: dvb: met adat a: Ext endedMul t i cast Sessi onConf i gurati on: 2023"

xni ns: ni p="ur n: dvb: net adat a: Nat i vel PMul ti cast Sessi onConf i guration: 2023" xml ns: ext="urn: dvh: met adat a: Ext ensi bi | i ty: 2023"
xn ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schene- i nstance" val i di t yPeri od="P1D">

<Mul ti cast Gat ewayConfi gurationTransport Sessi on xsi:type="phase2b: Ext endedMil ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw t xp10/ Servi ceCui de/ Sessi onl/ CoreSet http://dvh. gw txp10/ Servi ceCui de/ Sessi onl/ EnhancedSet
http://dvb. gw txp10/ Servi ceCui de/ Sessi onl/ EnhancedRel at edMateri al s" serviceC ass="urn: dvb: net adat a: nat i vei p: Servi ceCui de" >
<TransportProtocol protocol|dentifier="urn:dvh: metadata: cs: Ml ticast Transport Protocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Net wor kDest i nat i onGr oupAddr ess>232. 99. 1. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Desti nati onPort>9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="28000" maxi nume"28000"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Car ousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Qbj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

D.5.4.7 Example#3

This example depicts a manifest describing the split of CoreSet data for two periods of 3H.

With the propre receiver implementation, this helpsto provide in arapid manner the current and next coming events,
while the furthest events will be displayed later.

<?xml verson="1.0" encoding="UTF-8"?>

<NIPServiceGuideM anifest xmlns="urn:dvb: metadata: nativeip:2023"
xmlns:xsi="http://www.w3.0rg/2001/X M L Schema-instance"
xsi:schemal ocation="urn:dvb:metadata:nativeip:2023 ../NIPServiceGuideM anifest-v3.xsd">

<VersionUpdate>2022-11-12T23:59:00Z</VersionUpdate>
<ServiceGuideSchedule>
<Actuad StartTime>2022-11-13T00:00:01Z</Actua StartTime>
<Actua Duration>PT3H</Actual Duration>

<ServiceGuideSession>
<TagRef>http://dvb.gw/txp10/ServiceGuide/Sessionl/CoreSet</TagRef>
<CarouselMaxDataSize>15360</Carousel M axDataSi ze>
</ServiceGuideSesson>
</ServiceGuideSchedule>

<ServiceGuideSchedule>
<Actual StartTime>2022-11-13T03:00:01Z</Actua Start Time>
<Actua Duration>PT3H</Actua Duration>

<ServiceGuideSession>
<TagRef>http://dvb.gw/txpl0/ServiceGuide/ Session2/CoreSet</TagRef>
<CarouselMaxDataSize>15360</Carousel M axDataSi ze>
</ServiceGuideSession>
</ServiceGuideSchedule>
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</NIPServiceGuideManifest>

Bootstrap Multicast GW Configuration Instance Document

<?xm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi guration xml ns="urn: dvh: net adat a: Mul ti cast Sessi onConf i gurati on: 2023"

xnl ns: phase2b="ur n: dvb: net adat a: Ext endedMul t i cast Sessi onConf i gurati on: 2023"

xni ns: ni p="ur n: dvb: net adat a: Nati vel PMul ti cast Sessi onConf i guration: 2023" xm ns: ext="urn: dvh: met adat a: Ext ensi bi | i ty: 2023
xn ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schene- i nstance" val i di t yPeri od="P1D">

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on <Ml ti cast Gat ewayConfi gurationTransport Sessi on
xsi : type="phase2b: Ext endedMil ti cast Gat ewayConf i gurationTransport Sessi onType"
tags="http://dvb. gw txp10/ Servi ceCui de/ Sessi onl/ CoreSet" serviceC ass="urn: dvb: net adat a: nativei p: Servi ceGui de">
<TransportProtocol protocol | dentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Desti nati onPort >9999</ Transpor t Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun¥"2800"/>
<I-- No conpression requested for XM. documents in this carousel -->
<(bj ect Car ousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Qbj ect Car ousel >
</ Mul ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMil ti cast Gat ewayConfi gurationTransport Sessi onType"
tags="http://dvb. gw txp10/ Servi ceCui de/ Sessi on2/ CoreSet" serviceC ass="urn: dvb: net adat a: nativei p: Servi ceGui de">
<TransportProtocol protocol|dentifier="urn:dvb: metadata: cs: Ml ticastTransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 1. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort>9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl denti fi er >1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun¥"2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Car ousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Qbj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

D.6  Receiver Implementation Guideline

D.6.1 NIP Gateway

D.6.1.1 NIP Content Guide

D.6.1.1.1 NIP Content Guide Caching Workflow

In order to guarantee a satisfactory User Experience, NIP Gateways should pre-cache the Content Guide. The process of
the NIP Content Guide pre-caching can start once the DVB-I Client has selected aDVB-1 Service List.

NOTE 1. The pre-caching operation should consider the End-User experience.

Once identified, the NIP Content Guide information can be updated, either when the NIP Gateway is not streaming to a
NIP Client, or in an opportunistic manner when aNIP Client is consuming a service carried on the same NIP Stream as
the NIP Content Guide.

The NIP Content Guide caching workflow is as follows:

Step#l: The NIP Gateway creates the DVB-I content guide local repository according to the broadcast NIP
Content Guide Source <URI>.
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EXAMPLE: DVB-I| Service List:

Service_List#l

<Service>

.<.LJniq ueldentifier>tag:advsid4</Uniqueldentifier>

.<..ServiceNam9>lag:Agg regator1/ServicelD4</ServiceName>

.<.(.:omentGuid eServiceRef>http://dvb.gw/Aggregator/ContentGuide1/CGlmanifest.xml</ContentGuideServiceRef>
</Service>

<ContentGuideSourceList>

<ContentGuideSource CGSID="cgs-dvbi-01">
<Name xml:lang="en">ContentGuidel</Name>
<ProviderName xml:lang="en">Aggregator1</ProviderName>
<SchedulelnfoEndpoint contentType="application/xml|">

<URI>http://dvb.gw/Aggregator/ContentGuide1/CG1lmanifest.xmI</URI>

</ScheduleinfoEndpoint>

</ContentGuideSource>

</ContentGuideSourceList>

In the example above the broadcast NIP Content Guide local repository is. /Aggregator 1/ContentGuidel/

Even in the case where no Content Guide is being broadcast by the Service List provider, it is still mandatory to declare
a Content Guide URI in the DVB-I Service List which can act asa DVB-I endpoint for the NIP Service Guide requests.

Step#2:  The NIP Gateway locates and tunes to the NIP stream conveying the NIP Content Guide Manifest and its

metadata.
SIF
NIF
<BroadcastMediaStream>
<NIPNetworklID>1</NIPNetworkID>
<NIPCarrierlD>1028</NIPCarrierID>
<NIPLinkID>0</NIPLinkID> T —_— _
<NIPServicelD>100</NIPServicelD> T - — <NIPStream>
<BroadcastMedia> 1T > -~ —> Tuning
<INIPStream>
<URI>http://dvb.gw/Aggregator1/ContentGuide1/CGlmanifest.xmI</URI> para meterS

</BroadcastMedia>
</BroadcastMediaStream>

Step#3:  Once tuned, the NIP Gateway parsesthe FDT of the NIP Announcement Channel and searches for:

" "content-type" attribute = NIP Content Guide manifest content type and,
" "content-location"attribute = URI of the NIP Content Guide Manifest
In our example:
e "content-type" = application/xml+dvb-nip-cgm,
. "content-location” = http://dvb.gw/Aggregator1/ContentGuidel/CGlmanifest.xml
Step#4:  The NIP Gateway downloads and parses the selected NIP Content Guide Manifest

Step#5:  Depending on the receiver's memory capabilities, the Application selects and requests to the NIP
Gateway, the download of the Multicast Transport Session(s) to be processed.
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In the example, the application selects http://dvb.gw/OP1/CG/Session2/CoreSet and
http://dvb.gw/OP1/CG/Session6/RecurringRel atedM aterials:

Multicast GW Conf Inst Document

'urn:dvb:metadata :Extensibility: 2023"
'http: /s, 43 0rg/2001/MLSchea-instance” validityFeriod="PD">

RelatedM aterials</TagRef>

1/CG/Sessiond/EnhancedSet <IT agRef > ~
ata 2e>31457280</ Car ouselM axDataSize> .

tedMaterials</TagRef>

dule_2022-11-15700-00-012_PT48A CoreSetRelatedaterials ml"
metadata:nativeip: ContentGuide'>

Step#6: The NIP Gateway downloads the selected Multicast Transport Session(s), parses and caches the content into the
NIP Content Guide repository.

NOTE 2: The NIP Gateway does not need to check the relevance of the services (Servicel DRref) described in the
metadata content against the services described in the DVB-I ServiceList.
D.6.1.1.2 NIP Content Guide updates workflow

The NIP Gateway should update the NIP Content Guide content regularly, in order to provide the maximum of
metadata depth as possible at any time.

Step#0: it is recommended to update the active DV B-I Service List(s) first and check the NIP Content Guide Manifest
URI.

The update involves re-running steps #2 to #4 from clause D.6.1.1.1, followed by a check of the <VersionUpdate> field
of the NIP Content Guide Manifest:

. If there is no change, then there is no need to update and the process can stop.

0 If there is a change, then steps #5 and #6 from clause D.6.1.1.1 should be repeated.

D.6.1.1.3 Adding a new NIP Content Guide

If aDVB-I Client selectsanew DVB-I Service List with a new NIP Content Guide Source, then the update of the NIP
Content Guide should be carried out by repeating the procedure from step#1 to step#6 as described in clause D.6.1.1.1.

It is recommended to maintain the previous NIP Content Guide repositories, aslong as the receiver hardware can
support them.

D.6.1.2 NIP Service Guide

The NIP Service Guide is made available thanks to a unique Service Guide Manifest per NIP Stream.

Step#1l:  When tuned to a NIP stream, the NIP Gateway parsesthe FDT of the NIP Announcement Channel and
searchesfor:

L] "content-type" attribute = NIP Service Guide Manifest content type
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In our example:

. "content-type" = application/xml+dvb-nip-sgm
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Step#2:  The NIP Gateway downloads and parses the selected NIP Service Guide Manifest.

Step#3:  Depending on the receiver memory capabilities, the Application selects and downl oads the Multicast

Transport Session to be processed.
Step#4

In the example, the application selects http://dvb.gw/txpl0/ServiceGuide/Sessionl/CoreSet:

<7ml version="10" encoding="UTF-8" 2>
<NIPServiceGuideM anifest xmins="ur n: dvb:metadata:nativeip: 2023"
xminsxsi=" http: /www.w3.0rg/2001/XML Schemarinstance"

ocation="ur 023 /NI PSer fest-v3.xsd">

<VersionUpdate>2022-11-12T 23:50:00Z </VersionUpdate>
<ServiceGuideSchedule>
<ActualStartTime>2022-11-13T 00:00:01Z </Actual Star t Time>

vayCo
"phaseZb

Lity:2023

figurationTransportSession

xsi
<ActualDuration>PT3H</Actual Duration> Sessionl/Core

<ServiceGuideSession>
<TagRef>http:/
<CarouselM axD

/CarouselM axDataSize>
</ServiceGuideSession>
<IServiceGuideSchedule>
<ServiceGuideSchedule>

<AdtualStartTime>2022-11-13T 03:00:01Z </Actual Star t Time>
<ActualDuration>PT3H</Actual Duration>

0/Ser viceGuide/Session1/Cor eSet</TagRe:

<ServiceGuideSession>
<TagRef>hitp://dvb.gw/txp10/Ser viceGuide/Sess on2/CoreSet</ TagRef>
<CarouselM axDataSize>15360</Car ouselM axDataSize>
</ServiceGuideSession>
</ServiceGuideSchedule>

NI

+type="phase;

ocolldentifier="urn:dvb :metadata:cs:Mul 1CS:2019: FLUTE"

" tags="http://dvb. gw/txpl0/ServiceGuide/
="urn:dvb :metadata :nativeip: ServiceGuide">

>10.1.100.1</Netw

00" maximy

nationGroupAddress>
>

fier>1< nldentifier>

ansportSession

ion2/CoreSet” se

</Multicas

ocol Tdentifier="urn:dvb:metadata:cs:Mul 1C8:2019: FLUTE"

" tags="http://dvb. gw/txpl0/ServiceGuide/
="urn:dvb :metadata :nativeip: ServiceGuide">

>10.1.100.1</Netuor kSouzc

nldentifier>l</MediaTransportSessionldentifier>

Step#5:  The NIP Gateway downloads the selected Multicast Transport Session(s), parses and caches the content
into the NIP Content Guide repository of the current DVB-1 Service List, according to the service
discovery and program metadata as specified in DVB-I ETSI TS 103 770 [9].

NOTE 1: The <path> of the ServiceGuide metadata URI can be ignored.

NOTE 2: The NIP Gateway does not need to check the relevance of the services (Servicel DRef) described in the
metadata content files against the services described in the DVB-I Service List.

D.6.2 DVB-I Client Content and Service Guide Queries to NIP

Gateways

DVB-I Client Content and Service Guide queriesto NIP Gateways use the following format:

Inthe DVB-I Service List Example:

Service_List#1

<Service>

< advsid4</t

UServicelD4:
<ContentGuideServiceRef>
</Service>

<ContentGuideSourceList>
<ContentGuideSource CGSID="cgs-dvbi-01">
<Name xmi:lang="en" >ContentGuide1</Name>
<ProviderName xml:lang="en">Aggregator 1</ProviderName>
contentType=" ">

<URI>
</SchedulelnfoEndpoint>
</ContentGuideSource>

</ContentGuideSourceList>

</ContentGui deServiceRef>

<IURI>
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EXAMPLE: The query to get schedule information of Servicel DREF = "tag:advsid4" for the time slot
[2024-01-06T22:25:00Z, 2024-02-03T23:30:00Z] would be:
http://dvb.gw/Aggregator1/ContentGuidel/CG1lmanifest.xml ?sid=tag:advsi d4& start=1704579900
& end=1707003000

Or the query for getting Service Guide Information would be:

e  http://dvb.gw/Aggregatorl/ContentGuidel/CGlmanifest.xml ?sid=tag:advsid4& now_next=true
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Annex E (informative):
Private Data Signalling

E.1 Overview

This annex specifies a mechanism to signal and broadcast any kind of generic file-based content destined to a dedicated
private application running on top of a NIP receiver or to aproprietary Client Application connected to a NIP Gateway.

Thisannex is optional, but if implemented, implementers should comply with the specification given in the following
sections.

This feature comes as a response to the need of Commercial Operators wanting to use their own Service and Content
Discovery Application or to push any kind of content, such as VOD files, Targeted Advertisements, Documents, etc. to
their own population of receivers.

E.2  Technical Concept

E.2.1 Introduction

DVB-NIP specifies the way to signal and convey private data content to NIP Gateways using broadcast-only methods.

Based on the Generic File Delivery mechanism specified in clause 9.5, the Private Data Signalling solution consists of a
dedicated Manifest (.xml document) compliant with the "PrivateDataSignallingManifest.xsd" schema, used to identify
the content and the parameters to access the content which is carried on one or more carousels.

The Private Data Signalling Manifest should be downloaded and cached by the DVB-NIP Gateway when parsing the
NIP Announcement Channel of a Bootstrap NIP Stream.

This Manifest is made available to the private data solution provider application. It is up to such application to make
further queries to the NIP Gateway for the <TagRef> content links (URIS) present in the Private Data Signalling
Manifest.

The content which will be downloaded as a result of these requestsis made available to the private data provider
application.

E.2.2 Manifest and Repository Convention

There should be one Private Data Signalling Manifest per Bootstrap NIP stream, gathering al entry points of al private
data solution providers required for the services broadcast on the current physical or commercial network.

The Private Data Signalling Manifest document should be named as follows: NIP-PDS-Manifest.xml

The NIP Gateway should download and cache the Manifest in itsroot folder and make it available to any private data
solution provider Application requesting it.

The naming and path convention should be respected as private data solution provider Applicationswill rely on it.

The Manifest URI should be described in the SIF, aswell as all the URIs, signalled as <TagRef>, in the Manifest itself.
If aURI signalled as <TagRef> in not present in the SIF, that means that the linked Multicast Transport Session is
broadcast on the same NIP stream as the Manifest.
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E.2.3 Private Data Signalling Manifest

E.2.3.1 Structure

The Manifest is structured according to the private data solution provider unique identifier. This should correspond to
the Private Data Spec ID registered at DVB Services Sarl.

E.2.3.2 Multicast Transport Session ldentifiers

E.2.3.2.1 @serviceClass

For the Private Data Signalling Manifest, the @serviceClass as introduced in clause 9.5.2.1 should be:
urn:dvb:metadata: nativei p: PrivateDataSignalling

E.2.3.2.2 @Tags

The TagRef (URI)s declared in the Private Data Signalling Manifest link to the bootstrap multicast gateway
configuration instance document defined sessions.

E.2.4 Private Data Signalling Manifest Schemas

E.2.4.1 Private Data Signalling Manifest Schema Declaration

<?xm version="1.0" encodi ng="UTF-8"?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
t ar get Nanmespace="ur n: dvb: net adat a: nati vei p: 2023" xm ns="ur n: dvb: net adat a: nati vei p: 2023"
el ement For nDef aul t =" qual i fi ed" >

<xs: el ement name="PrivateDataSi gnal | i ngMani fest" type="PrivateDataSi gnal | i ngMani f est Type" />

E.2.4.2 PrivateDataSignallingManifestType

<xs: conpl exType nanme="Privat eDat aSi gnal | i ngMani f est Type" >
<Xs:sequence>
<xs: el ement nane="Versi onUpdat e" type="xs:dateTine" />
maxCccur s="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

Table E.2.4.2-1: Private Data SignallingManifestType Fields

Name Semantic Definition Constraints

Ver si onlpdat e Provides the version number of the Private Data Signalling Manifest Mandatory
document. It indicates the date/time of modification of the latest
document version.

UTC datetime formatted in Zulu Time Format
(yyyy-mm-ddThh:mm:ssZ)

Pri vat eDat aPr ovi der Structure inherent to each Private Data solution providers Mandatory
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E.2.4.3 PrivateDataProviderType

<xs: conpl exType name="Pri vat eDat aProvi der Type" >
<Xs: sequence>
<xs: el ement name="Privat eDat aSessi on" type="PrivateDataSessi onType" m nCccurs="0"
maxCQccur s="unbounded" />
</ xs: sequence>
<xs:attribute name="privateDataProvi der| D' type="PrivateDataSpecl D' use="required" />
</ xs: conpl exType>

<xs: si npl eType name="Pri vat eDat aSpecl| D' >
<xs:restriction base="xs: hexBi nary">
<xs:length val ue="4" />
</xs:restriction>
</ xs: si npl eType>

Table E.2.4.3-1: PrivateDataProviderType Fields

Name Semantic Definition Constraints

PrivateDat aSessi on This structure signals all parameters inherent to one Multicast Mandatory
Transport Session conveying private data content.

Privat eDat aProvi der | D This is the unique identifier allocated to each private data application Mandatory

solution provider.

In order to ensure the uniqueness of this identifier, it should correspond
to the Private_Data_spec_ID registered at DVB Services Sarl.
private_data_spec_id format is 4-bytes coded in hexadecimal as
specified in ETSI EN 300 468 [14].

E.2.4.4 PrivateDataSessionType

<xs: conpl exType name="Pri vat eDat aSessi onType" >
<xs:sequence>
<xs: el ement name="Versi onUpdate" type="xs:dateTime" m nCccurs="0" />
<l-- elenent should start with upper-case -->
<!-- Tags should be renanme to TagRef to clearly indicate that this is aref to a tag of the
Bootstrap MC -->
<xs: el ement nanme="TagRef" type="xs:anyURl" m nCccurs="1" maxCccurs="unbounded" />
</ xs: sequence>
</ xs: conpl exType>

Table E.2.4.4-1: PrivateData Fields

Name Semantic Definition Constraints

Ver si onUpdat e Used to provide the current version of content conveyed by the Optional
Multicast Transport Session.

UTC datetime formatted in Zulu Time Format
(yyyy-mm-ddThh:mm:ssZ).

TagRef Reference one tag of the Mandatory
MulticastGatewayConfigurationTransportSession@tags list in the
Boostrap Multicast Gateway Configuration Instance Document.

Up to the broadcaster and the private data solution provider to ensure
that listed URI are explicit enough to be properly interpreted by the
application.
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E.2.4.5 Private Data Signalling Manifest Example

<?xm version="1.0" encodi ng="UTF-8"?>
<Privat eDat aSi gnal | i ngMani f est xm ns="urn: dvb: net adat a: nati vei p: 2023"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemalLocat i on="ur n: dvb: net adat a: nati vei p: 2023 private_data_si gnal |l i ng_mani f est. xsd"

<Ver si onUpdat €>2023- 12- 28T18: 29: 11Z</ Ver si onUpdat e>
<Privat eDat aProvi der privat eDat aProvi der | D="00000003" >
<Pri vat eDat aSessi on>
<Ver si onUpdat €>2023- 12- 12T10: 00: 00Z</ Ver si onUpdat e>
<TagRef >htt p: // dvb. gw sky. coml pds00000003/ newspaper </ TagRef >
</ Privat eDat aSessi on>

<Pri vat eDat aSessi on>
<TagRef >htt p: // dvb. gw sky. com pds00000003/ ser vi cedi scovery/ basi c</ TagRef >
<TagRef >htt p: // dvb. gw sky. coml pds00000003/ ser vi cedi scovery/ prem unx/ TagRef >
</ Pri vat eDat aSessi on>
</ Privat eDat aProvi der >

<Privat eDat aProvi der privat eDat aProvi der | D="00000025" >
<Pri vat eDat aSessi on>
<Ver si onUpdat €>2023- 12- 28T00: 00: 00Z</ Ver si onUpdat e>
<TagRef >htt p: // dvb. gw nt v. eu/ pds00000025/ t a/ t xp12</ TagRef >
<TagRef >http://dvb. gw ntv. eu/ pds00000025/ t a/ t xp13</ TagRef >
</ Pri vat eDat aSessi on>
</ Privat eDat aProvi der >

</ Privat eDat aSi gnal | i ngMani f est >

Bootstrap Multicast GW Configuration Instance Document

<?xnm version="1.0" encodi ng="UTF-8"?>

<Mul ti cast Gat ewayConfi guration xml ns="urn: dvh: net adat a: Mul ti cast Sessi onConf i gurati on: 2023"

xnl ns: phase2b="ur n: dvb: net adat a: Ext endedMul t i cast Sessi onConf i gurati on: 2023"

xni ns: ni p="ur n: dvb: net adat a: Nat i vel PMul ti cast Sessi onConf i guration: 2023" xml ns: ext="urn: dvh: met adat a: Ext ensi bi | i ty: 2023"
xn ns: xsi ="http:// ww. w3. org/ 2001/ XM.Schene- i nstance" val i di t yPeri od="P1D">

<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw sky. conf pds00000003/ newspaper " servi ceCl ass=" urn: dvb: met adat a: nat i vei p: Privat eDat aSi gnal I i ng" >
<Transport Protocol protocol|dentifier="urn:dvb: metadata: cs: Ml ticastTransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Net wor kDest i nat i onGr oupAddr ess>232. 99. 10. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi num="2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Carousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast Gat ewayConfi gurationTransport Sessi on>

<Mul ti cast Gat ewayConfi gurati onTransport Sessi on xsi:type="phase2b: Ext endedMl ti cast Gat ewayConfi gurationTransport Sessi onType" tags="
http://dvb. gw sky. com pds00000003/ servi cedi scovery/ basi ¢ http://dvb. gw sky. conf pds00000003/ ser vi cedi scovery/ prem unt' serviced ass="
urn: dvb: met adat a: nativei p: Privat eDat aSi gnal I ing">
<Transport Protocol protocol|dentifier="urn:dvb: metadata: cs: Ml ticast TransportProtocol CS: 2019: FLUTE" prot ocol Version="1"/>
<Endpoi nt Addr ess>
<Net wor kSour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Net wor kDest i nat i onGr oupAddr ess>232. 99. 10. 1</ Net wor kDest i nat i onGr oupAddr ess>
<Transport Destinati onPort >9999</ Transport Dest i nati onPort >
<Medi aTr ansport Sessi onl dent i fi er >2</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi nun="2800"/>
<I'-- No conpression requested for XM documents in this carousel -->
<(bj ect Carousel >
<I-- No object carousel requested for XM docunents in this carousel -->
</ Obj ect Car ousel >
</ Mul ticast Gat ewayConfi gurationTransport Sessi on>
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<Mul ti cast Gat ewayConf i gurati onTransport Sessi on xsi: type="phase2b: Ext endedMil t i cast Gat ewayConf i gurati onTransport Sessi onType"
tags="http://dvb. gw ntv.eu/ pds00000025/ t a/ t xp12 http://dvb. gw ntv. eu/ pds00000025/t a/ t xp13" servi ceCl ass="
urn: dvb: net adat a: nat i vei p: PrivateSignal | i ng">
<Endpoi nt Addr ess>
<Net wor k Sour ceAddr ess>10. 1. 100. 1</ Net wor kSour ceAddr ess>
<Networ kDest i nat i onGr oupAddr ess>232. 99. 10. 2</ Net wor kDest i nat i onG oupAddr ess>
<Transport Desti nati onPort >9999</ Transport Dest i nati onPort >
<Medi aTransport Sessi onl dent i fi er>1</ Medi aTranspor t Sessi onl denti fier>
</ Endpoi nt Addr ess>
<BitRate average="2800" maxi num="2800"/>
<I'-- No conpression requested for XM. documents in this carousel -->
<(bj ect Carousel >
<I'-- No object carousel requested for XM. docunments in this carousel -->
</ Obj ect Car ousel >
</ Ml ticast GatewayConfi gurati onTranspor t Sessi on>

E.3  Receiver Implementation Guideline

E.3.1 NIP Gateway

Private data content is signalled on the Bootstrap NIP stream(s) of the Technical or Commercial Operator as specified
in clause 8.2.5.1 using the Private Data Signalling Manifest.

Each time the NIP Gateway tunes to the Bootstrap NIP stream, it should detect the presence of a Private Data Signalling
Manifest in the NIP Announcement Channel by parsing the FDT and searching for:

. Content-Type="application/xml+dvb-nip-pds"
The NIP Gateway should download the NIP-PDS-Manifest.xml document and cache it in its root folder.

E.3.2 Private Data Client Application

E.3.2.1 Client Application and NIP Gateway Behaviour

e  The private data solution application may send an http request for the Private Data Signalling Manifest to the
NIP Gateway any time:

http://dvb.gw/NIP-PDS-Manifest.xml

e  The private data solution Application parses the Manifest and makes an http GET query to the NIP Gateway
for the selected <TagRef> (URI).

EXAMPLE 1.  http://dvb.gw/sky.com/pds00000003/servicediscovery/basic

. The NIP Gateway locates this URI (via SIF/NIF) and tunesto the NIP Stream carrying it. If the URI is not
listed in the SIF, then the Multicast Transport Session is on the same NIP Stream as the Manifest. In case of
several <TagRef> signalled in the Manifest, carried on the same Multicast Transport Session, at least one
<TagRef> should find a match in the SIF to confirm the NIP Stream location.

. Once tuned, the NIP Gateway downloads and parses the Bootstrap Multicast Gateway Configuration Instance
document and searches for the requested Multicast Transport Session;

@serviceClass = urn:dvb:metadata: nativei p: PrivateDataSignalling
@tags = URI of the Private Data Assets

In case of several <TagRef> signalled in the Manifest, carried on the same Multicast Transport Session, at least
one <TagRef> should match in the Bootstrap Multicast Gateway Configuration Instance Document to identify
the Multicast Transport Session.

EXAMPLE 2:  http://dvb.gw/sky.com/pds00000003/servicediscovery/basic
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e  TheNIP Gateway downloads and caches the entire content conveyed by the Multicast Transport Session
linked to the queried <TagRef> (URI), using the path of the <Content-L ocation> field in the FDT.

Example repository folder content:

/sky.com/03/sd/basic/
servicelist.ext
logo.jpg

index.json
/sky.conVpds03/sd/premiunmy/
servicelist.ext
credential .ext
logo.png
index.json

e  TheNIP Gateway answersthe initia http request with a document listing al the URI resources being
downloaded from the Multicast Transport Session.

. The private data assets downloaded and cached are made available to the private data solution provider
Application. Download times may depend on overall content size.

It isthe responsibility of the private data solution provider to inform the network operator about the memory resources
that need to be allocated for downloading and caching his assets.
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Annex F (informative):
Joint DVB-NIP and DVB-HB Operation

F.1 Overview

DVB-NIP Gateways deployed in DVB markets with existing legacy transmissions of DVB Transport-Stream based
AV Services may use some of the features and functionalities provided by the DVB Home Broadcast specification [13].

Many of the features and functions defined in DV B-HB can be added to DV B-NIP Gateways enabling these Gateways
to provide both legacy TS-based Services aswell as |P-based NIP Services to NIP DVB-I and DVB-DASH based
Clients.

This Annex specifies a mechanism to signal and broadcast TS-based servicesin conjunction with NIP IP-based services
in a NIP environment. The described mechanism purely appliesto hybrid NIP implementations and does not require
any changesto the core DVB-HB specification [13].

This Annex is optional, but if implemented, devices supporting this Annex should comply with the specification given
in the following sections.

This feature comes as a response to the need of Commercial Operators wanting to introduce NIP services on the back of
large existing Transport-Stream based deployments.

F.2  Technical Concept

F.2.1 Mode of Operation

As specified in clause 8.3.3.2 of the present document, DVB Native-1P Broadcast Services are declared in NIP DVB-I
Broadcast Service Lists as Service instances according to clause 5.5.4 of ETSI TS 103 770 [9]. NIP Service declarations
use the DVB-I declared "DASHDeliveryParametersType" as defined in clause 5.5.18.6 of ETS|I TS 103 770 [9]. The
URL within the "URIbasedL ocation™" points towards the manifest file of the service. The URL format is specified in
clause 8.2.7.

DVB Legacy TS-based Services, according to this Annex, are also to be declared in DVB-I Service Lists as Service
Instances according to clause 5.5.4 of ETSI TS 103 770 [9] and using the DV B-I declared
"DASHDeliveryParametersType" as defined in clause 5.5.18.6 of ETSI TS 103 770 [9]. The URL within the
"URIbasedL ocation" points towards the Manifest file of the Service. The URI format is specified in clause F.2.2.

DVB-I Broadcast
OV& Service List
\4///0
OV& S@ HB Legacy Services signalled with single DASH instance in DVB-I Service List
.94 ’h'c.e http://dvb.gw/dvb-hb/dvb_triplet mpd/?src=DVB-HB&pos=13.0E&freq=... 2 Y
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Figure F.2.1-1: Combined use of DVB-HB and DVB-NIP
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DVB-NIP Gateways implementing support for Legacy TS-based services through DVB-HB functionality receive the
Broadcast NIP DVB-1 Service List(s) off-air and make it/them available to DVB-I Clients requesting the list. The only
modifications made to the list by NIP Gateways as specified in the present document is the change of the local domain
"dvb.gw" in broadcast DVB-I Service Liststo the actual assigned IP Address. Otherwise, the lists are passed on
transparently and the Gateway may not further process the list(s).

DVB-I Clients, when receiving the list(s), may select any Service Instance therein and request the corresponding
Service Instance from the combined DVB-NIP, DVB-HB Gateway.

The format of the DVB-HB Service Instance request(s) in NIP Broadcast Service Listsis described in clause F.2.2.
The DVB-HB Gateway function in the NIP Gateway should use the parametersin the client's request to:

. tune to the selected physical broadcast channel;

o filter the requested service based on the DVB triplet information in the request;

. re-package or re-encode the TS-based service to DVB DASH as specified in DVB-HB [13];

. generate a corresponding DASH .mpd document as specified in DVB-HB [13];

e  respond to the original request by forwarding the mpd to the DVB-I client who made the request.

The DVB-I Client through its built-in client renders the DASH service asit would render any NIP service.

F.2.2 URI Specification for TS-Based Services
The URI Format for TS-based Servicesin on-air DVB-I Broadcast Service List(s) isasfollows:
. http://dvb.gw/operator/«filenamex».mpd/? query]

«filename» corresponds to the DVB-HB generated manifest file corresponding to the TS based service converted
towards DASH. Thefile nameis built as follows:

. <origina_network_id>_<transport_stream_id>_<service id>.mpd
EXAMPLE: 1 1019 10301.mpd
operator represents the path as defined in clause 8.2.7.

The[query] iscomposed of aseries of attribute value pairs separated by the"&" (ampersand) sign. The attribute value
pairs are each separated by the "=" (equal) sign:

. <attributel>=<valuel>& amp;<attribute2>=<value2>& amp;<attribute3>=<value3>...

Query attribute value pairs may appear in any order. The parser on the HB server should be sufficiently robust to
correctly delineate values and identify the different parameters. Queries with unknown attributes should be ignored by
the server.

Thelist of accepted attributes in the query is defined in the SAT>IP Specification [28], clauses 3.5.10 and 3.5.11 for
DVB-S/S2 signals, Appendix C for DVB-T/T2 signals and Appendix D for DVB-C signals, and in the DVB-HB
Specification [13], clause 8.2 for DVB-S2X signals, with the following exceptions:

e  Thefirst attribute in NIP queries for DVB-HB sourced TS-based servicesisthe "src” element which points
towards the DVB-HB function of the NIP Gateway and identifies the http request as relative to a TS-based
service: src=DVB-HB.

. The"fe" and "pids" attributes are not used.
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Overall Query Examples:
. DVB-S2 query:

http://dvb.gw/operator/318 601 17702.mpd/?src=DVB-
HB& amp; pos=13& amp;freq=11317& amp;pol=v& amp; msys=dvbs2& amp; mtype=8psk& amp;sr=27500
&amp;fec=34

. DVB-T2 query:
http://dvb.gw/operator/270_1010_5321.mpd/?src=DV B-
HB& amp;freq=754& amp;bw=8& amp;msys=dvbt& amp;tmode=2k& amp; mtype=64gamé& amp;gi=132&
amp;fec=23

The NIP Gateway after receiving the DVB-1 Service List and when exposing it to the NIP Client will change the URI
to: URI = http://ip_address: port/operator/«filename».mpd/? query]

F.2.3 NIP Content Guide for Combined HB/NIP Operation

The NIP Content Guide in deployments which make use of the functionality of clause F for combined legacy and NIP
operation should be handled as specified by NIP.
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Annex G (informative):
Amendments to existing DVB specifications

The following specifications are amended for the implementation of DVB-NIP:

Specification, Clause Amendment
Reference and Version
DVB-S2X 5.1.7 UPs can be sliced except if ISSY is active.
ETSI EN 302 307-2 [2]
V1.3.1 (2021-07)
DVB-GSE Part 1 D.2.2 Removed the following paragraph: "For maximum
ETSI TS 102 606-1 [4] efficiency and to provide a simple receiver mode
V1.2.1 (2014-07) where PDU fragmentation is not necessary, it is
required that when HEM (High Efficiency Mode) is
used on the physical layer, the maximum number of
concurrent GSE fragments is 1, which means that
PDU fragmentation is not performed on the GSE
layer. In this case it is expected that physical layer
slicing will be performed as necessary."
DVB-GSE Part 2 51 Record Structures
ETSITS 102 606-2 [5] |5.2.1 Descriptor Identification and Location
V1.2.1 (2016-12) 5.2.2.10 Modified Descriptor:
5.2.2.15 e ROHC-U descriptor
5.2.2.16 Additional Descriptors:
5.2.2.17 e IP multicast list descriptor
A3 e  IPv6 multicast list descriptor
A_-4-3 e ROHC-U multicast descriptor
(figure A.8)  |underlying data model
Example of multicast transport
DVB-GSE Part 3 412 ROHC parameters
ETSI TS 102 606-3 [6] |4.1.3 ROHC Rules of Operation
V1.1.1 (2014-07) 4.2 Adaptation Module
5 Transport in GSE
DVB-SI Figure 60 Added linkage_type 0x21 pointing towards a DVB-NIP
ETSI EN 300 468 [14] clause 6.2.19 |bootstrap stream.
V1.16.1 (2019-08)
DVB-MABR 9521 @serviceClass
(ETSI TS 103 769 [8]) @tags
A176r5 (2024-01)
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