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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONSUMER TERMINAL FUNCTION FOR ACCESS TO IPTV AND
OPEN INTERNET MULTIMEDIA SERVICES -

Part 4-1: Protocols

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62766-4-1 has been prepared by IEC technical committee 100:
Audio, video and multimedia systems and equipment.

The text of this International Standard is based on the following documents:

CbhV Report on voting

100/2546/CDV 100/2660/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62766 series, published under the general title Consumer terminal
function for access to IPTV and open internet multimedia services, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.

Documents

Document Sharing Hub

Full document details: BS IEC 62766-4-1:2017


http://www.avadocuments.com/doc/bs-iec-62766-4-1-2017
http://www.avadocuments.com/doc/bs-iec-62766-4-1-2017

-16 - IEC 62766-4-1:2017 © IEC 2017

INTRODUCTION

The IEC 62766 series is based on a series of specifications that was originally developed by
the OPEN IPTV FORUM (OIPF). They specify the user-to-network interface (UNI) for
consumer terminals to access IPTV and open internet multimedia services over managed or
non-managed networks as defined by OIPF.

Documents

Document Sharing Hub

Full document details: BS IEC 62766-4-1:2017


http://www.avadocuments.com/doc/bs-iec-62766-4-1-2017
http://www.avadocuments.com/doc/bs-iec-62766-4-1-2017

IEC 62766-4-1:2017 © IEC 2017 -17 -

CONSUMER TERMINAL FUNCTION FOR ACCESS TO IPTV AND
OPEN INTERNET MULTIMEDIA SERVICES -

Part 4-1: Protocols

1 Scope

This part of IEC 62766 specifies the protocols, which apply to the following reference point
interfaces identified in the architecture described in Annex B of IEC 62766-1:2017.

e The UNI interfaces, between the consumer domain and the network or service provider
domains.

e The HNI interfaces, between the functional entities in the consumer network domain.

e Interfaces to external systems, which include DLNA networks in the consumer domain.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 62481-2:2013, Digital living network alliance (DLNA) home networked device
interoperability guidelines — Part 2: Media Formats

IEC 62766-1, Consumer terminal function for access to IPTV and open Internet multimedia
services — Part 1: General

IEC 62766-2-1, Consumer terminal function for access to IPTV and open Internet multimedia
services — Part 2-1: Media formats

IEC 62766-3, Consumer terminal function for access to IPTV and open Internet multimedia
services — Part 3: Content metadata

IEC 62766-4-2, Consumer terminal function for access to IPTV and open Internet multimedia
services — Part 4-2: Examples of IPTV protocol sequences

IEC 62766-5-1, Consumer terminal function for access to IPTV and open Internet multimedia
services — Part 5-1: Declarative application environment

IEC 62766-7, Consumer terminal function for access to IPTV and open Internet multimedia
services — Part 7: authentication, content protection and service protection

ISO/IEC 13818-1:2015, Information technology — Generic coding of moving pictures and
associated audio information — Part 1: Systems

ISO/IEC 14496-3:2009, Information technology — Coding of audio-visual objects — Part 3:
Audio

ISO/IEC 14496-10:2005, Information technology — Coding of audio-visual objects — Part 10:
Advanced video coding
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ISO/IEC 29341-4-13, Information technology — UPnP device architecture — Part 4-13: Audio
video device control protocol —Level 2 — Rendering control service

ETSI ES 282 003, Resource and Admission Control Sub-system (RACS) - functional
architecture

ETSI ES 282 010, Telecommunications and Internet converged services and Protocols for
Advanced Networking (TISPAN); Charging

ETSI ES 283 002, Telecommunications and Internet converged services and Protocols for
Advanced Networking (TISPAN);H.248 profile for controlling Access and Residential
Gateways

ETSI ES 283 003, Telecommunications and Internet converged services and Protocols for
Advanced Networking (TISPAN);IP Multimedia Call Control based on session Initiation
Protocol (SIP) and session Description Protocol (SDP) Stage 3 [3GPP TS 24.229 [Release 7],
modified]

ETSI ES 283 034, Telecommunications and Internet converged services and Protocols for
Advanced Networking (TISPAN);, Network Attachment Sub-System (NASS); e4 interface
based on the DIAMETER protocol

ETSI TS 102 034 V1.5.1, Digital Video Broadcasting (DVB),;Transport of MPEG-2 TS Based
DVB services over IP Based Networks

ETSI TS 102 539, Digital Video Broadcasting (DVB);Carriage of Broadband Content Guide
(BCG) information over Internet Protocol (IP)

ETSI TS 102 822-3-1, Broadcast and On-line services: Search, select, and rightful use of
content on personal storage systems (“TV-Anytime Phase 17); Part 3: Metadata; Sub-part 1:
Metadata schemas

ETSI TS 103 197 V1.5.1, Digital Video Broadcasting (DVB); Head-end implementation of DVB
SimulCrypt

ETSI TS 124 237, Universal Mobile Telecommunications System (UMTS); LTE; IP
Multimedia (IM) Core Network (CN) subsystem IP Multimedia Subsystem (IMS) service
continuity; Stage 3

ETSI TS 124 503, 3GPP TS 24.229 (Release 7) modified, 3GPP TS 24.503 (Release 8),
Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications
System (UMTS); TISPAN; IP Multimedia Call Control Protocol based on session Initiation
Protocol (SIP) and session Description Protocol (SDP) Stage 3

ETSI TS 126 237, Universal Mobile Telecommunications System (UMTS); LTE; IP Multimedia
Subsystem (IMS) based Packet Switch Streaming (PSS) and Multimedia Broadcast/Multicast
Service (MBMS) User Service; Protocols

ETSI TS 129 329, 3GPP TS 29.329 V7.4.0 Release 7, Digital cellular telecommunications
system (Phase 2+); Universal Mobile Telecommunications System (UMTS); Sh interface
based on the Diameter protocol; Protocol details

ETSI TS 181 005, Telecommunications and Internet converged services and Protocols for
Advanced Networking (TISPAN); service and Capability Requirements

ETSI TS 183 017, Telecommunications and Internet Converged services and Protocols for

Advanced Networking (TISPAN);Resource and Admission Control: DIAMETER Ad@edamtents
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session based policy set-up information exchange between the application Function (AF) and
the service Policy Decision Function (SPDF); Protocol specification

ETSI TS 183 019, Network Attachment: User-Network protocol Interface Definitions

ETSI TS 183 033, 3GPP TS 29.228 V6.8.0 and 3GPP TS 29.229 V6.6.0 modified,
Telecommunications and Internet converged services and Protocols for Advanced Networking
(TISPAN);IP Multimedia; Diameter based protocol for the interfaces between the Call session
control function and the User profile Server Function/Subscription Locator Function; Signalling
flows and protocol details

ETSI TS 183 060, Telecommunications and Internet converged services and Protocols for
Advanced Networking (TISPAN); Resource and Admission Control Subsystem (RACS); Re
interface based on the DIAMETER protocol

ETSI TS 183 063, Telecommunications and Internet converged services and Protocols for
Advanced Networking (TISPAN); IMS-based IPTV stage 3 specification, Release 3

IETF RFC 1918, Address Allocation for Private Internets

IETF RFC 2045, Multipurpose Internet Mail extensions (MIME) Part One: Format of Internet
message Bodies

IETF RFC 2132, DHCP options and BOOTP Vendor extensions

IETF RFC 2326, Real Time Streaming Protocol (RTSP)

IETF RFC 2387, The MIME Multipart/Related Content-type

IETF RFC 2616, Hypertext Transfer Protocol — HTTP/1.1

IETF RFC 2617, HTTP authentication: Basic and Digest Access authentication
IETF RFC 3016, RTP Payload Format for MPEG-4 Audio/Visual Streams

IETF RFC 3261, SIP: session Initiation Protocol

IETF RFC 3264, An Offer/Answer Model with the session Description Protocol (SDP)
IETF RFC 3265, session Initiation Protocol (SIP)-Specific Event Notification

IETF RFC 3376, Internet Group Management Protocol, Version 3

IETF RFC 3420, Internet Media Type message/sipfrag

IETF RFC 3428, session Initiation Protocol (SIP) extension for Instant Messaging

IETF RFC 3442, The Classless Static Route option for Dynamic Host Configuration Protocol
(DHCP) version 4

IETF RFC 3515, The session Initiation Protocol (SIP) REFER Method
IETF RFC 3550, RTP: A Transport Protocol for Real-Time applications

IETF RFC 3551, RTP profile for Audio and Video Conferences with Minimal controDOCUMENts
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IETF RFC 3556, session Description Protocol (SDP) Bandwidth Modifiers for RTP Control
Protocol (RTCP) Bandwidth

IETF RFC 3588, Diameter Base Protocol

IETF RFC 3611, RTP Control Protocol Extended Reports (RTCP XR)

IETF RFC 3621, SIP: Session Initiation Protocol

IETF RFC 3640, RTP Payload Format for Transport of MPEG-4 Elementary Streams
IETF RFC 3680, A session Initiation Protocol (SIP) Event Package for Registrations

IETF RFC 3840, Indicating User Agent Capabilities in the session Initiation Protocol (SIP)
IETF RFC 3841, Caller Preferences for the session Initiation Protocol (SIP)

IETF RFC 3856, A Presence Event Package for the session Initiation Protocol (SIP)

IETF RFC 3890, A Transport Independent Bandwidth Modifier for the session Description
Protocol (SDP)

IETF RFC 3891, The session Initiation Protocol (SIP) “Replaces” header
IETF RFC 3903, session Initiation Protocol (SIP) extension for Event State Publication

IETF RFC 3925, Vendor-Identifying Vendor options for Dynamic Host Configuration Protocol
version 4 (DHCPv4)

IETF RFC 3926, FLUTE - File Delivery over Unidirectional Transport

IETF RFC 3984, RTP Payload Format for H.264 Video

IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax

IETF RFC 3994, Indication of message Composition for Instant Messaging

IETF RFC 4028, Session Timers in the Session Initiation Protocol (SIP)

IETF RFC 4122, A Universally Unique Identifier (UUID) Namespace

IETF RFC 4145, TCP-Based Media Transport in the session Description Protocol (SDP)
IETF RFC 4234, Augmented BNF for Syntax Specifications: ABNF

IETF RFC 4566, SDP: session Description Protocol

IETF RFC 4588, RTP Retransmission Payload Format

IETF RFC 4605, Internet Group Management Protocol (IGMP) / Multicast Listener discovery
(MLD)-Based Multicast Forwarding ("IGMP/MLD Proxying")

IETF RFC 4627, The application/json Media Type for JavaScript Object Notation (JSON)
Documents

Document Sharing Hub

Full document details: BS IEC 62766-4-1:2017


http://www.avadocuments.com/doc/bs-iec-62766-4-1-2017
http://www.avadocuments.com/doc/bs-iec-62766-4-1-2017

IEC 62766-4-1:2017 © IEC 2017 -21-

IETF RFC 4629, RTP Payload Format for ITU-T Rec. H.263 Video
IETF RFC 4749, RTP Payload Format for the G.729.1 Audio Codec

IETF RFC 4756, Forward Error Correction Grouping Semantics in session Description
Protocol

IETF RFC 4787, Network Address Translation (NAT) Behavioural Requirements for Unicast
UDP

IETF RFC 4825, The Extensible Markup Language (XML) Configuration Access Protocol
(XCAP)

IETF RFC 4867, RTP Payload Format and File Storage Format for the AMR and AMR-WB
Audio Codecs

IETF RFC 4961, Symmetric RTP/RTP Control Protocol (RTCP)

IETF RFC 4975, The message session Relay Protocol (MSRP)

IETF RFC 5404, RTP Payload Format for G.719

IETF RFC 5626, Managing Client-Initiated Connections in the session Initiation Protocol (SIP)

IETF RFC 5627, Obtaining and Using Globally Routable User Agent URIs (GRUU) in the
session Initiation Protocol (SIP)

IETF RFC 5874, An Extensible Markup Language (XML) Document Format for Indicating A
Change in XML Configuration Access Protocol (XCAP) Resources

IETF RFC 5875, An Extensible Markup Language (XML) Configuration Access Protocol
(XCAP) Diff Event Package

IETF RFC 6080, A Framework for session Initiation Protocol User Agent profile Delivery
IETF RFC 6086, Session Initiation Protocol (SIP) INFO Method and Package Framework
IETF RFC 6284, Port Mapping Between Unicast and Multicast RTP sessions

3GPP TS 23.228, IP Multimedia Subsystem (IMS); Stage 2

3GPP TS 24.109, Bootstrapping interface (Ub) and network application function interface (Ua);
Protocol details

3GPP TS 24.229, 3rd Generation Partnership Project; Technical Specification Group Core
Network and Terminals; IP multimedia call control protocol based on Session Initiation
Protocol (SIP) and Session Description Protocol (SDP); Stage 3 (Release 10)

3GPP TS 24.237, IP Multimedia (IM) Core Network (CN) subsystem IP Multimedia Subsystem
(IMS) service continuity; Stage 3

3GPP TS 26.114, IP Multimedia Subsystem (IMS); Multimedia telephony, Media handling and
interaction

3GPP TS 26.234, Transparent end to end packet switched streaming service (PSS) —
Protocols and Codecs Documents
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3GPP TS 26.237, IP Multimedia Subsystem (IMS) based Packet Switch Streaming (PSS) and
Multimedia Broadcast/Multicast service (MBMS) User service; Protocols (Release 8)

3GPP TS 32.299, Telecommunication management; Charging management; Diameter
charging applications (Release 8)

3GPP TS 33.203, 3G security; Access security for IP-based services

3GPP TS 33.220, Generic authentication Architecture (GAA); Generic bootstrapping
architecture

Broadband Forum TR-069, CPE WAN Management Protocol

Broadband Forum TR-069 Amendment 2, CPE WAN Management Protocol v1.1
Broadband Forum TR-098, Internet Gateway Device Data Model for TR-069
Broadband Forum TR-104, DSLHome™ Provisioning Parameters for VolP CPE
Broadband Forum TR-106, Data Model Template for TR-069 Enabled Devices
Broadband Forum TR-135, Data Model for a TR-069 Enabled STB

Consumer Electronics Association CEA-2014-A, July 2007, Web-based Protocol Framework
for Remote User Interface on UPnP Networks and the Internet (Web4CE), including the
August 28, 2008 Errata

GSMA PRD IR.84, Video Share Interoperability Specification, 2.0

OMA OMA-TS-SIMPLE_IM-V1_0-20100322-C, Instant Messaging using SIMPLE

OMA OMA-ERP-Presence_SIMPLE-V1_1-20080627-A, Presence SIMPLE Specification
UPnP Forum, UPnP Device Architecture

U.S. Department of Commerce/National Institute of Standards and Technology, FIPS PUB
180-1, Secure Hash Standard

ECMA, ECMA-262, ECMAScript® 2015 language specification

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62766-1 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1.1

native HNI-IGI function

procedures for interactions on the HNI-IGI interface, provided as part of the OITF
implementation, typically in native code

3.1.2

non-native HNI-IGI function

procedures for interactions on the HNI-IGI interface, provided by a service provider in
JavaScript?! as part of a DAE application

3.2 Abbreviated terms

For the purposes of this document, the abbrevitations given in IEC 62766-1, as well as the
following apply.

FCC Fast Channel Change
GSMA GSM Association

ISC IMS service Control

PCh IMS service Control

PPV Pay Per View

RET Re-transmission Function

IETF RFC Request For Comments
XCAP XML Configuration Access Protocol
XDM XML Document Management

4 Interface definitions

4.1 Consumer network to provider network interfaces (UNI)

The functional entities, functions and reference points defined for the consumer network are
described in Annex B of IEC 62766-1:2017. Table 1 lists the UNI reference points along with
the protocols that have been adopted for their implementation.

1 JavaScript is a programming language that has been standardised by ECMA as ECMAScript® and as |SO/IEQ
1626J. This information is given for the convenience of users of this document and does not constitute an

endorsement by IEC of the product named. Equivalent products may be used if they can be sh ©
the same results. <D16dﬁﬁ‘ients
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Table 1 — UNI reference points and protocols

IEC 62766-4-1:2017 © IEC 2017

Reference
point

Description

Protocols

UNIP-1

Reference point for user initiated IPTV service profile management.

HTTP, XCAP

UNIP-2

Reference point for user initiated profile management of Person-to-Person
Communication Enablers, such as presence privacy, resource list
management, group management, etc.

Note that group management is included to support the management of pre-
defined groups that can be reused for several purposes, such as presence
privacy, presence request, massaging, chatting, etc.

OMA XDM, OMA
Presence
Enablers, IMS
SIP

UNIS-6

Reference point for user interaction with application logic for transfer of
user requests and interactive feedback of user responses (provider specific
GUI). HTTP, FLUTE and TCP based application specific protocols are used
to interface between the DAE and the IPTV application function.

HTTP, FLUTE

UNIS-7

Requests for transport and encoding of content guide metadata. The
reference point includes the metadata and the protocols used to deliver the
metadata, and shall be based on DVB-IP BCG (ETSI TS 102 539).

HTTP, DVBSTP

UNIS-8

Authentication and session management relying on IMS.

IMS SIP

UNIS-9

Authentication for GBA Single-Sign on. See IEC 62766-7.

HTTP

UNIS-11

Reference point for control of real time streaming (e.g. control for pause,
rewind, skip forward). The reference point includes content delivery session
setup when not relying on IMS.

RTSP

UNIS-12

Reference point between the AG and the provider specific application
functional entity. Encompasses two functions:

Signalling and download of applications in a generic format. This function is
subject to standardization.

Interaction of generic applications with the provider network. This function
is not is not intended to be standardized.

HTTP, FLUTE

UNIS-13

User stream control for multicast of real time content and data.

IGMP

UNIS-14

Reference point used for authorization of service access. See IEC 62766-7.

HTTP

UNIS-15

Reference point to the IPTV service discovery functional entity (FE) to
obtain information about IPTV services offered by an IPTV service provider.

HTTP, DVBSTP

UNIT-16

Reference point used for network attachment. Functions connected to this
reference point include DHCP server and DHCP relay.

DHCP

UNIT-17

Content stream including content; content encryption (for protected
services) and content encoding. This reference point may be used for both
multicast and unicast (UNIT-17M and UNIT-17U, respectively).

RTP, HTTP, UDP

UNIT-18

Performance monitoring interface for reporting the performance monitoring
results, including RTCP for RET/FCC requesting/control.

RTCP, RTSP

UNIT-19

Multicast Data Channel, used to deliver data of different kinds to the OITF

by means of multicast. This reference point can carry discrete data that is

carried over unicast through e.g., the interfaces UNIS-6 and UNIS-7. Other
uses such as UNI-RMS are not excluded.

FLUTE

UNIS-19

Reference point to the IPTV service provider discovery functional entity to
obtain the list of service providers, and related information.

HTTP

UNI-RMS

Remote management using Broadband Forum TR-069 framework and
related extensions based on the DVB-IP-RMS specification.

HTTP/TR-069

UNIS-CSP-T

Rights management for protected content, including key management and
rights expression. See IEC 62766-7.

HTTP/MARLIN

UNIS-CSP-G

Reference point to support a service and content protection solution
specific to the IPTV service provider. This interface may be used to obtain
licenses for purchases/subscribed content, control content and the service
protection system and may also be used to deliver content.

Table 2 lists the interfaces apart from the UNI along with the protocols that have been
adopted for their implementation.
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Table 2 — Other interfaces

WAN Interface between OITF/IG and AG and the WAN gateway DHCP, IGMP
gateway
LAN
interfaces
HNI-DM Interface between the WAN gateway and the OITF to support remote UPnP DM UPnP
management of the OITF in the home. device
architecture
HNI-IGI Interface between the IMS gateway and the OITF providing, to the OITF, HTTP, SIP
access to |G functions for the adaptation to IPTV services on managed
networks relying on IMS.

In a device that implements both the OITF and the IG, the use of the HNI-IGI interface is
optional. In this case, the device shall support the UNIS-8, UNIS-9 and UNI-RMS interfaces.

The HNI-IGI interface consists of a set of interactions between the OITF and the IG.

The HNI-IGI interface supports two OPTIONAL protocols:

e an HTTP option, where HTTP is deployed over the interface;

e a SIP option, where SIP as defined in IETF RFC 3261 and pertinent IETF RFC extensions
is deployed over the interface.

The functionality supported by the OITF and the IG is identical for both options. All IMS
specifics are supported by the IG in both options as well.

For the HTTP option, certain interactions on the HNI-IGI interface may be implemented either
natively or as a DAE application, whereas other interactions cannot be implemented as DAE
applications and shall be implemented in native code. An OITF is said to implement the
"native HNI-IGI HTTP option function" if it supports at least (but is not limited to) the
interactions that shall be implemented in native code. The case where no native interaction is
supported is hereafter known as "non-native HNI-IGI HTTP option function".

The interactions that shall be implemented natively consist of user registration (subclauses
6.4.6.1 and 7.2.4.2.2) including service provider discovery (subclause 6.4.1.1), and GBA
procedures (subclause 6.4.6.2) performed at OITF startup.

An OITF that supports the non-native HNI-IGI HTTP option function can still be used in a
managed network scenario, but without the support of GBA based authentication or HTTP
digest authentication using IG to application servers.

Note that GBA authentication can be achieved using either the GBA authentication using IMS
Gateway procedure, specified in IEC 62766-7:2017, 5.4.5 or the, more general, procedure,
HTTP Digest authentication using IMS Gateway in IEC 62766-7:2017, 5.4.4. The latter, more
general procedure, allows the use of different authentication mechanisms in a way that is
transparent to the OITF, including possible future authentication mechanisms, and should
preferably be used. It is expected that GBA authentication using IMS gateway procedure will
be deprecated and removed in future versions of this specification.

4.2 Provider network reference points description

Table 3 lists the functional entities and reference points in the service provider network.
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Table 3 — NPI reference points and protocols
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Reference Description Protocols
point
NPI-1 Reference point between the service access authentication FE and the Not specified
user database.
NPI-2 An optional reference point allowing interaction between IPTV Not specified
applications and the IPTV control FE.
NPI-3 The reference point between authentication session management and ISC interface
person-to-person communication enablers. (ETSI TS 124 503)
NPI-4 Reference point for routing of IPTV service related messages to the IPTV ISC interface
control FE. (ETSI TS 124 503)
NPI-6 This reference point allows the IPTV control FE to retrieve the Not specified
subscriber’s IPTV-related service data when a user registers in the IMS
network.
NPI-7 This reference point allows person-to-person application enablers to Sh Interface
retrieve the subscriber’s IMS data from the user database. (ETSI TS 129 329)
NPI-9 This reference point allows the IPTV control point to retrieve the Sh Interface
subscriber’s IMS-specific data from the user database. (ETSI TS 129 329)
NPI-10 A reference point for the allocation/de-allocation and control of content for | RTSP
a unicast session.
NPI-11 A reference point for sending events and charging information. Rf and Ro (ETSI ES
282 010)
NPI-12 This reference point allows the authentication and session management Cx (ETSI TS 183
FE to retrieve the subscriber’s IMS data from the user database as a part 033)
of the user’s IMS registration.
NPI-14 A reference point from charging FE and authentication and session Rf
management FE. (ETISI ES 282 010)
NPI-15 This reference point controls the resources and admission control. Gq’ (ETISI TS 183
017)
NPI-16 Reference point between the transport processing function and resource Re (ETISI TS 183
and admission control. 060)
NPI-17 Reference point between the IPTV applications and the IPTV service XCAP
profile.
NPI-18 Reference point between the service access and authentication FE and Not specified
the IPTV applications.
NPI-19 This reference point shall be used for unicast session setup control SIP/SDP
between the authentication and session management and the content
delivery network controller.
NPI-20 This optional reference point allows the retrieval of CG data. Not specified
NPI-21 This reference point allows the GBA single sign-on functional entity to Not specified
validate user credentials.
NPI-25 This reference point allows forwarding unicast control messages to the SIP/SDP
appropriate content delivery network controller FE.
NPI-26 The reference point allows the content delivery network controller to SIP/SDP
delegate the handling of a unicast session to a specific cluster controller.
NPI-27 The reference point between the authentication proxy and the GBA single Not specified
sign-on node allows the proxy to retrieve a user key for authentication
purposes.
NPI-28 This reference point shall be used to push the user access capabilities to ETSI ES 283 034
the network attachment and the RAC.
NPI-30 This reference point supports the IPTV service provider discovery step of ISC interface
the service discovery procedure relying on IMS. (ETSI TS 124 503)
NPI-32 Reference point between the ASM FE and the IMS messaging AS. (This is | ISC interface
the ISC interface defined in 3GPP TS 23.228) (ETSI TS 124 503)
NPI-33 Reference point allowing interaction between IPTV applications and the Not specified
IPTV metadata control FE. This is not subject to standardization. n
Aalirmms
oG ull |cntS
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Reference Description Protocols
point
NPI-34 The reference point between the IMS messaging server and the SIP
notification services. It is based on IMS SIP as defined in 3GPP TS
24.229.
NPI1-36 This reference point allows access to notification services. It is based on Parlay X
Parlay X -API as defined by (http://www.3gpp.org/ftp/Specs/html-info/29-
series.htm).
NPI-38 This reference point between notification services and multicast and Not specified
delivery control function supports multicast traffic for emergency services
and is FFS.
NPI1-39 This reference point between emergency services and the notification Not specified
services is local and regional specific.
NPI-40 Content delivery function (CDF) stream control for multicast of real time. IGMP
The protocol used on this interface is IGMP. This interface is optional.
NPI-41 Content stream including content; content encryption (for protected RTP
services) and content encoding. This reference point is used for multicast
delivery. The protocol used on this interface is RTP. This interface is
optional.
NPI-42 This reference point between the IPTV application and the multicast FLUTE
content delivery function supports multicast traffic for notification services.
NPI- Reference point to confirm whether a Marlin content license can be issued | See IEC 62766-7
CSPT1 for the request received via UNIS CSP-T.
NPI- Reference point to allow the CSP-G server to be provisioned with Not specified
CSPG1 entitlement information by IPTV applications.
NPI- Reference point to allow the CSP-G server to be provisioned with Not specified
CSPG1a entitlement information by the IPTV service profile.
NPI- Reference point for the key management function to exchange content HTTP
CSPG3 encryption information with CSP-G server.
NPI- Reference point used by the Marlin DRM system to include business See |IEC 62766-7
CSPT1a information or a reference to business information into a DRM request
(e.g. license request) as requested via UNIS-CSP-T, and the subsequent
confirmation and retrieval of this business information when the DRM
request is consumed.
NPI- Reference point, used in the managed network model, to retrieve Not specified
CSPT2 information on the appropriate cluster controller in the content delivery
network that will serve a particular request for purchased or subscribed-to
content. This chosen cluster controller will be contacted by the CSP-T
server functional entity via NPI-CSP3.
NPI- Reference point to retrieve the appropriate encryption key needed to HTTP
CSPT3 prepare a Marlin content license for the chosen content. It is the content
encryption key for downloadable content or the key that encodes the
Marlin short term key message that contains the key that encodes the
streaming media.
NPI-43 Reference point that provides GBA authentication mechanism to the
service access authentication function.
NPI-44 Reference point where the encrypted content is stored on the content Not specified
storage entity for delivery by the content delivery function. This interface
has been identified just to illustrate informatively the separation between
content encryption, which is part of content preparation, and content
delivery.
NPI-45 Reference point where the content service, programme and content keys HTTP
and ECM attached information are provided to the CoD encryption
management function.
NPI-46 Reference point where the content service, programme and content keys HTTP
and content protection related ECM attached information (e.g. ECM, DRM
metadata) are provided to the scheduled content encryption function. This
interface is specified by this version of the specification for the unicast
stream encryption case. This interface is not specified by this version of
the specification for the multicast stream encryption case.
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Reference Description Protocols
point

NPI-47 Reference point where the on-demand content is fetched by the content Not specified
delivery function for delivery. This interface has been identified just to
illustrate informatively the separation between content encryption, which
is part of content preparation, and content delivery.

NPI-48 Reference point for the key management function to provide appropriate Not specified
information to the IPTV applications functional entity, e.g. in relation with
content access licenses.

NPI-49 Reference point for the content management function to provide the CoD Not specified
encryption function with content related information.

NPI-50 Reference point for the scheduling function to provide the recording Not specified
function with a record list/schedule for the catch-up and start-over use
cases.

NPI-51 Reference point for the content management function to provide Not specified
appropriate information to the IPTV applications functional entity.

NPI-52 Reference point for the scheduling function to provide appropriate Not specified
information to the IPTV applications functional entity.

NPI-53 Reference point for the scheduling function to provide the scheduled Not specified
content encryption function with content related information and schedule.

NPI-AR-01 | Reference point for providing static audience data about users who have
opted-in. It includes content metadata and user related information stored
in the IPTV service profile.

NPI-AR-02 | Reference points for collecting the information intercepted by the
transport processing function, the IPTV control, the cluster control or

NFTI'AR' other FEs based on different criteria, e.g. the events triggered by the

02 audience research collector, event detected from other FEs, the

NPI-AR- deployment done by the service provider etc.

02" Note that the IPTV control can retrieve the audience research data from
the ITF or the cluster controller using existing SIP messages such as SIP
INFO, MESSAGE, INVITE or PRESENCE.

NPI-AR-03 | Reference point used for exposing the audience research data to the
audience research agency.

4.3 Interfaces to external systems, consumer network

Table 4 documents the interfaces that are external to the consumer network.

Table 4 — External interfaces from the consumer network

DLNA
function

Interface between the OITF and DLNA devices in the home. DLNA

5 Structure of this document

Each subclause of this document identified below defines the procedures that use a specific

protocol:

Clause 6:
Clause 7:
Clause 8:
Clause 9:

Clause 10:
Clause 11:
Clause 12:

HTTP

SIP and SIP/SDP

RTSP

IGMP and multicast protocol
RTP/RTCP

UPnP

DLNA Documents
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Clause 13:
Clause 14:
Clause 15:
Clause 16:

DHCP
UDP
FLUTE
Diameter

The annexes cover the following topics:

Annex A:
Annex B:
Annex C:
Annex D:
Annex E:
Annex F:
Annex G:
Annex H:
Annex I:

Annex J:
Annex K:
Annex L:
Annex M:
Annex N:
Annex O:
Annex P:
Annex Q:
Annex R:
Annex S:
Annex T:
Annex U:
Annex V:

6 HTTP

Example messages (informative)

User profile description (informative)

Mapping attributes for scheduled content

<protocol> names

System infrastructure

System infrastructure mechanisms (informative)

NAT-T informational flows for IPTV services (informative)

Port mapping and NAT traversal for FCC/RET for multicast content services

Presence XML schema

Protocol procedure subclause structure

OITF-specific TR-135 and TR-106 remote management objects
New event package for SIP SUBSCRIBE/NOTIFY (informative)
Overview of notification services in OIPF R2 (informative)

Fast Channel Change and Retransmission (FCC/RET)

IG handling of IMPUs in association with GRUU (informative)
FDT schema extensions

IG Service awareness

Definition of content reporting info package

Definition of Digital-Media-Purchase info package

Definition of parental control watched content info package
Common types

Schema extension for FLUTE FDT

6.1 HTTP reference points

This subclause defines the protocol for the use of HTTP over the following reference points:

e HNI-IGI - HTTP option

Certain interactions on the HNI-IGI interface can only be implemented natively, while the
rest can be implemented either in native code or in a DAE application. In the following
subclauses, if no qualification is provided the function can be performed natively or as a
DAE application.

e UNIP-1
e UNIS-6
e UNIS-7
e UNIS-9
e UNIS-15
e UNIT-17
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e UNIS-19
6.2 IG as a protocol converter supporting the HNI-IGI interface — HTTP option

In support of the HNI-IGI HTTP option, the |G shall act as a protocol converter between HTTP
and SIP. In that respect, the IG acts as an HTTP server towards the OITF, and as a SIP user
agent (UA) towards the IMS network. The following lists the behaviour of the IG as a SIP UA
towards the IMS network:

e The IG shall handle all SIP headers that are mandatory in IETF RFC 3261; creating and
storing them where applicable when initiating requests from the OITF towards the network
or when receiving incoming requests from the IMS network targeted for an OITF. The
same applies to SIP responses. The different services specify what needs to be stripped
before a request/response is sent to the OITF.

e The IG shall handle all IMS specific SIP headers; storing what is received from the
network for re-insertion during outgoing requests (e.g. P-Preferred-ldentity) according to
ETSITS 124 503, and stripping those headers before a request/response is sent to the
OITF.

e The IG shall behave transparently to all SIP headers defined in IETF RFC 3261, that are
received from the network, and shall not alter them before being sent to the OITF
(encoded as HTTP headers), where applicable. The same applies to SIP headers
(encoded as HTTP headers) sent from the OITF to the IMS network.

e The IG shall validate incoming SIP headers (encoded as HTTP headers) from the OITF
before accepting a request. The same applies to SIP responses received from the OITF.
The various services specify the validation to be performed by the 1G.

e The IG shall not validate compliance to any XML schema.
e The IG shall validate SDP (encoded in the HTTP body) syntax for correctness.

e In regard to IMS registration, the IG shall perform the IMS registration when requested by
the OITF. The IG is therefore stateful to IMS registration. However, graceful de-
registration and re-registration shall be triggered by the OITF. The IG shall deal with all
non-graceful circumstances. The specific subclauses on IMS registration specifies detailed
behaviour for the OITF and IG.

e The IG shall be stateful, to all IMS sessions. Session initiation, termination, and session
refresh can be triggered by the OITF or the network, depending on the specific service.
The IG shall deal with non-graceful circumstances.

6.3 Protocols for IPTV service functions

6.3.1 Multicast content streaming with SIP session management
protocol over HNI-IGI — HTTP option

6.3.1.1 General

When the OITF initiates, modifies or terminates a multcast content service, the OITF sends
HNI-IGI messages containing the appropriate method, mapped to HNI-IGI as described in
6.6.1.

The SIP-specific information in the related messages is described in 7.1.2.1. The SIP-specific
information is mapped to the HNI-IGI protocol, as described in 6.6.1. In particular, the OITF
creates HTTP headers for an HNI-IGI message by adding “X-OITF-" in front of the necessary
SIP header names. In addition, OPTIONAL parameters may be included as defined in ETSI
TS 124 503.

Certain interactions on the HNI-IGI interface shall be implemented natively, while the
remaining applicable interactions may be implemented either natively or as a DAE application.
In 6.3.1.2 to 6.3.1.8, if no qualification is provided, the interaction can be performed natively
or as a DAE application.
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6.3.1.2 Session initiation
The HNI-IGI function in the OITF shall follow the following procedure for session initiation:

Step 1: The OITF shall send an HTTP POST request to the IG over the HNI-IGI interface,
as described in 6.6. The content of the HTTP request shall be as follows:

HTTP request header: Including the following:
e <list of HTTP headers> — as per IETF RFC 2616
e <list of SIP headers encoded as HTTP headers> — see Table 5

HTTP request body: SDP offer containing the following elements (conforming to
ETSI TS 183 063):

e The m-line(s) shall be set to the multicast content service which the OITF
intends to join first, according to the mapping defined in Clause C.1.

— If the multicast content service includes FCC and/or RET and the OITF
supports FCC and/or RET, the <proto> field shall be “RTP/AVPF”. If the
OITF does not support FCC and/or RET, “RTP/AVPF” shall not be used.

e The c-line(s) shall be set to the multicast content service which the OITF
intends to join first, according to the mapping defined in Clause C.1,

e An a=bc_service: BCserviceld line shall indicate the multicast content service
that the OITF intends to join (according to the mapping defined in Clause C.1.

e |f the OITF does not intend to use FCC and/or RET and has knowledge of the
bandwidth of the multicast content service with the highest bandwidth
requirement included in the session, the b-line shall be included and set to this
value.

— If the OITF supports FEC and the multicast content service has FEC
enabled, then the OITF shall include the additional bandwidth in the value
set in the b-line. If the OITF does not support FEC and the multicast content
service includes FEC that uses the same multicast group address then the
FEC bandwidth shall be included.

— If the OITF supports Network Generated Notification service and the
multicast content service has associated Network Generated Notification
service, then the OITF shall include the additional bandwidth in the value set
in the b=line. If the OITF does not support Network Generated Notification
service and the multicast content service has associated Network
Generated Notification service that uses the same multicast group address,
then the additional bandwidth shall be included.

e |If the OITF intends to use FCC and/or RET, it shall have performed the
procedure in 6.3.1.3 and shall include in the session b-line the value returned
from that procedure.

o If the OITF intends to make use of RET services only for a RET-enabled
multicast content service session, it shall include the attribute a=rtcp-fb:<fmt>
nack where <fmt> indicates the RTP payload type of the IP multicast stream
that carries the multicast content service.

e If the OITF intends to make use of FCC service for a FCC-enabled multicast
content service session, it shall include the attribute a=rtcp-fb:<fmt> nack rai
where <fmt> indicates the RTP payload type of the IP multicast stream that
carries the multicast content service.

o |If the OITF wants to make use of RET and/or FCC, there shall be an a=rtcp:
<port> <network type> <address type> <connection address> line after the m-
line for the IP multicast stream, providing the OITF destination IP address and
port for the RTCP feedback messages associated with the IP multicast stream.

NOTE The RTCP feedback target transport address signalled in the a=rtcp: <port> <network
type> <address type> <connection address> line on the media level for the IP multicast stream is

only valid for the first IP multicast channel the OITF intends to connect to. For oments
that are part of the same broadcast package, the SDNS3 @ signdfle
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(RTCPReporting@DestinationPort and RTCPReporting@DestinationAddress) for each particular
channel shall prevail.

e An a=recvonly line

In order for the OITF to connect to the FEC stream associated with the original
multicast stream, additional parameters shall be included in the SDP offer as
follows:

e An m-line for the FEC stream, as indicated by the service discovery or
Metadata control FE. The m-line shall be set according to the mapping defined
in Clause C.1.

e A c-line according to the mapping defined in Clause C.1.

In order for the OITF to consume additional network generated notification service
associated with the multicast content service, additional parameters shall be
included in the SDP offer as follows:

e An m-line for the notification multicast stream, as indicated by the service
discovery or Metadata control FE. The m-line shall be set according to the
mapping defined in Clause C.1.

e A c-line according to the mapping defined in Clause C.1.

e An a=bc_service: BCserviceld line shall indicate the Network Generated
Notification service that the OITF intends to join (according to the mapping
defined in Clause C.1.

e Optionally one or more a=bc_service_package: <BCPackageld> as defined in
Clause C.2. The initial offer shall not contain mult_list and
bc_tv_service_id_list parameter. If the initiation is the result of a previously
denied initiation, the OITF may restrict the Network Generated Notification
services by including mult_list attributes.

If the OITF indicates its support for RET by means of the "a=rtcp-fb:<fmt> nack"
and multicast RET is offered as a service as indicated by SD&S, in order for the
OITF to connect to the multicast RET stream, the SDP offer shall include an
additional m-line for the multicast RET stream (m=<media> <port> <proto> <fmt>)
that shall be set according to the mapping defined in Clause C.1.

Step 2: If the request is for a multicast content service session, the IG shall validate that
the request includes all the mandatory SIP headers for the process as per Table 5.
The 1G shall send a SIP INVITE to the network to request the initiation of the
multicast content sevice session, and shall wait for the response to the request.
The IG shall reject a request that is missing any mandatory SIP headers with a
non-200 OK HTTP response, including the reason for rejection.

Step 3: On receipt of the response from the network the IG shall return a HTTP 200 OK
response (or other appropriate received responses) to the OITF to report the
response to the initiation request. The response shall include a list of SIP headers
as per Table 6 in addition to the normal HTTP headers as per IETF RFC 2616,
and the same SDP answer body that was received by the IG in the SIP message.

Step 4: When the OITF receives the response to the INVITE, it shall examine the media
parameters in the received SDP. The OITF shall restrict the multicast content
services that it joins according to the parameter (a=bc_service_package attribute)
received from the IPTV control FE. However, if the OITF retrieved the IPTV user
profile prior to session initiation, then it may ignore the a=bc_service_package
attribute.

If the OITF receives an error code with an Insufficient Bandwidth indication in the
response from the IG, the OITF may perform a new INVITE with a reduced
maximum bandwidth for the multicast content service. This procedure may be
repeated. If no agreement can be reached, the OITF may display a failure
message to the user.

Step 5: Upon receipt of a 200 OK response, the OITF shall send an HTTP PENDING_IG
to acknowledge the final response. The content of the HTTP request shall be as

follows: Documents
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HTTP request header: Including the following:

e <list of HTTP headers> — as per IETF RFC 2616 RFC 2616

o <list of SIP headers encoded as HTTP headers> — as per Table 7
HTTP request body: Empty

Table 5 — Supported HTTP extension headers in the HNI-IGI INVITE
request message for multicast content service session setup (OITF->I1G)

X-OITF HTTP header Source of information for coding purposes
X-OITF-request-Line IETF RFC 3261
The request-URI in the INVITE request shall be the well INVITE <request URI> SIP/2.0

known PSI (Public service Identifier) of the content
service: OIPF_IPTV_SC_service@<domain name>.
The domain part shall be the IPTV service provider
domain name obtained via service provider discovery.

X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261

The URI part of X-OITF-To shall be set to the value of the
request URI in the “X-OITF-request-Line”

X-OITF-Contact IETF RFC 3261

The URI parameter and the sip.instance feature tag shall
be included and shall match what is sent in the contact
header included in the registration request.

The IG includes all other mandatory parameters that are

absent.

X-OITF-Call-ID IETF RFC 3261

X-OITF-CSeq IETF RFC 3261
X-OITF-Content-Type IETF RFC 3261 (application/sdp)
X-OITF-Content-Length IETF RFC 3261
X-OITF-Supported IETF RFC 3261 set to timer
X-OITF-session-Expires IETF RFC 4028
X-OITF-Recv-Info IETF RFC 6086

shall be empty or the list of info packages the OITF is ETSI TS 26.237

willing to receive
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Table 6 — Supported HTTP extension headers in the response message to an HNI-IGI
INVITE request message for multicast content service session setup (IG=>OITF)

X-OITF HTTP header

Source of information for coding purposes

X-OITF-response-Line

IETF RFC 3261

SIP/2.0 <response>

X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261
X-OITF-Contact IETF RFC 3261
X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261

X-OITF-session-Expires

IETF RFC 4028

X-OITF-Content-Type

IETF RFC 3261

X-OITF-Content-Length

IETF RFC 3261

X-OITF-Recv-Info

shall be empty to stop receiving any SIP INFO including
any Info Package

Or

shall be set to Content-Reporting Info Package to
indicate willingness to receive the Info Package.

And/Or

shall be set to CoD-Bookmark Info Package according to
subclause 12 of ETSI TS 26.237 to indicate willingness
to receive the Info Package

And/Or

shall be set to Digital-purchase Info Package to indicate
willingness to receive the Info Package

IETF RFC 6086
ETSI TS 26.237

Table 7 — Supported HTTP extension headers in the HNI-IGI ACK message
for a successful multicast content service session setup (OITF2>IG)

X-OITF HTTP header

Source of information for coding purposes

X-OITF-request-Line

The request-URI in the ACK request shall be the contact
included in the response to the INVITE message

IETF RFC 3261

ACK <request URI> SIP/2.0

X-OITF-From

IETF RFC 3261

X-OITF-To

The URI part of X-OITF-To shall be set to the value of
the request URI in the “X-OITF-request-Line” of the
initial request

IETF RFC 3261

X-OITF-Call-ID

IETF RFC 3261

X-OITF-CSeq

IETF RFC 3261

X-OITF-Contact

The URI parameter shall be included, and shall match
what has been inserted in the INVITE message. The IG
includes all other mandatory parameters that are absent.

IETF RFC 3261
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6.3.1.3 Retrieval of bandwidth parameter for FCC and/or RET enabled multicast
content service

If the OITF intends to use FCC and/or RET, when the multicast content service is FCC and/or
RET enabled, the OITF shall use the procedure defined in 6.3.2.1.1, with the following
modifications.

e The request-URI in the method line is set to well-known PSI for the multicast content
service.

e The OITF shall include an HTTP body that shall include an SDP that includes one m line
that matches the m line associated with the multicast content service the OITF intends to
join first (see 6.3.1.2) with the following exceptions:

— no b-line is included;

— The following additional a attribute shall be included when the OITF intends to use
RET:

— a=rtcp-fb:<fmt> nack

where <fmt> indicates the RTP payload type of the IP multicast stream that carries the
content service.

e The following additional a attribute shall be included when the OITF intends to use FCC:
— a=rtcp-fb:<fmt> nack rai
where <fmt> indicates the RTP payload type of the IP multicast stream that carries the
content service.

The returned response shall include total bandwidth of the multicast content service with the
highest total bandwidth, including the overhead bandwidth required for the FCC/RET stream.
Maximum bandwidth will be signalled by means of the following media level bandwidth
modifier:
e b=AS:<bandwidth>
where <bandwidth> is the maximum calculated bandwidth according to the b=AS
bandwidth modifier defined in IETF RFC 4566, expressed in kbit/s.
6.3.1.4 Session modification

To join a service outside the set of channels negotiated at session initiation or to perform a
bandwidth modification, the OITF shall send a request to the IG for session modification. The
OITF shall generate a re-INVITE request, as defined in Table 5.

The OITF shall include an SDP offer in the session modification request. The format of this
request shall be the same as for a session initiation.

6.3.1.5 Session termination

To terminate a multicast content streaming session, the OITF shall use the following
procedure:

Step 1: The OITF shall send an HTTP POST request to the |G over the HNI-IGI interface,
as described in 6.6. The content of the HTTP request shall be as follows:
HTTP request header: Including the following:
e <list of HTTP headers> — as per IETF RFC 2616
e <list of SIP headers encoded as HTTP headers> — as per Table 8
HTTP request body: Empty

Step 2: The IG shall validate that the request includes all the mandatory SIP headers
needed for the message as per Table 8. The IG shall reject a request that is
missing any mandatory SIP headers with a non-200 OK HTTP responseyij (ézﬁ
the reason for rejection. The IG shall send a SIP BYE to the w.t'nrkpoar !ﬁents
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the termination of the multicast content streaming session, and shall wait for the
response.

Step 3: The 1G shall then return a HTTP 200 OK response (or other appropriate
responses) to the OITF to report the response to the Termination request. The
response shall include, in addition to the normal HTTP headers as per IETF
RFC 2616, a list of SIP headers as per Table 9.

Table 8 — Supported HTTP extension headers in HNI-IGI BYE request
for teardown of a multicast content streaming session (OITF-2>I1G)

X-OITF HTTP header Source of information for coding purposes
X-OITF-request- Line IETF RFC 3261
Note that the request URI shall be set to the contact BYE <request URI> SIP/2.0
returned in the 200 OK for the invite.
X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261

The URI part of X-OITF-To shall be set to the value of
the request URI in the “X-OITF-request-Line” of the
initial request

X-OITF-Contact IETF RFC 3261
X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261

Table 9 — Supported HTTP extension headers in the response to an HNI-IGI BYE
request for teardown of a multicast content streaming session (IG2>OITF)

X-OITF HTTP header Source of information for coding purposes
X-OITF-response-Line IETF RFC 3261
SIP/2.0 <response>
X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261
X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261

6.3.1.6 Session refresh

It is the responsibility of the OITF application to refresh the multicast content streaming
session before the session expires. The IG shall consider a session terminated if it is not
refreshed.

6.3.1.7 Content reporting and management of content reporting of watched
scheduled content

6.3.1.71 Content reporting by the OITF
The OITF shall follow the following procedure for reporting a watched scheduled content:

Step 1: To report the scheduled content being watched after the IPTV end user stopped
zapping for the configured time, and if the IPTV control FE permitted content
reporting, the OITF shall send an HTTP POST request to the IG over the HNI-IGI
interface, as described in 6.6. The content of the HTTP request shall be as follows:

HTTP request header: Including the following:
e <list of HTTP headers> — as per IETF RFC 2616 Documents
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o <list of SIP headers encoded as HTTP headers> — see Table 10

HTTP request body: shall include the XML document as per Annex D of ETSI TS
126 237

The Content-Reporting Info Package shall contain an XML document defined in Annex D of
ETSI TS 126 237 with MIME type “application/3gpp-ims-pss-mbms-command+xml”.

The XML document shall include either one element of a PSS content switch data or one
element of MBMS content switch data. The selection of PSS content switch data or MBMS
content switch data is determined according to the content delivery mechanism. Scheduled
Content delivered to the OITF through a multicast mechanism shall use the MBMS content
switch choice. Scheduled Content delivered by unicast streaming mechanism shall use the
PSS content switch choice. For either of those elements there shall be at least one defined
sequence included.

The elements in the XML document shall be populated as follows:

e For PssSwitchData
— ContentID — RTSP URI of the content
— DateTime — may be used
e For MbmsSwitchData
— serviceld — The BCserviceld of the channel
— Programmeld — Shall not be used
— DateTime — may be used

Also note that the SIP INFO including the info-event Watched Content is sent only within the
context of a scheduled content session.

Step 2: The IG shall validate that the request includes all the mandatory SIP headers for
the process as per Table 10. The IG shall send a SIP INFO to the network and
shall wait for the response to the request. The IG shall reject a request that is
missing any mandatory SIP headers with a non-200 OK HTTP response, including
the reason for rejection.

Step 3: On receipt of the response from the network, the IG shall return a HTTP 200 OK
response (or other appropriate received responses) to the OITF to report the
response to the INFO request. The response shall include a list of SIP headers as
per Table 11 in addition to the normal HTTP headers as per IETF RFC 2616.

6.3.1.7.2 Management of reporting by IPTV control FE

The OITF shall comply with the following when it comes to management of reporting a
watched scheduled content:

Step 1: At any time, the IG can receive a SIP UPDATE, including an empty Recv-Info
header or including the Content-Reporting Info Package, from the network to
order the OITF to stop or start reporting the watched content. When a SIP
UPDATE is received by the IG, the IG shall return an HTTP 200 OK response to
the OITF. The response includes a list of SIP headers as per Table 12 in addition
to the normal HTTP headers as per IETF RFC 2616.

Step 2: Once the OITF accepts the incoming SIP UPDATE, it shall send to the IG an
HTTP HNI-IGI PENDING IG request to acknowledge the receipt of the SIP
UPDATE. The content of the HTTP request shall be as follows:

HTTP request header: Including the following:
o <list of HTTP headers> — as per IETF RFC 2616

e <list of SIP headers encoded as HTTP headers> — see Table 13
HTTP request body: Empty Documents
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If the SIP UPDATE is for resumption of content reporting, the OITF shall immediately report
the currently watched content in accordance with 6.3.1.7.1.

Table 10 — Supported HTTP extension headers in the HNI-IGI SIP INFO
request message for content reporting (OITF2>1G)

X-OITF HTTP header

Source of information for coding purposes

X-OITF-request-Line

The request-URI in the INFO request shall be the well
known PSI (Public service Identifier) of the content
service: OIPF_IPTV_SC_service@<domain name>.

IETF RFC 3261
INFO <request URI> SIP/2.0

X-OITF-From

IETF RFC 3261

X-OITF-To

The URI part of X-OITF-To shall be set to the value of
the request URI in the “X-OITF-request-Line”

IETF RFC 3261

X-OITF-Contact

The URI parameter shall be included, and shall match
what was used in the SIP INVITE for the scheduled
content session.

The IG includes all other mandatory parameters that
are absent.

IETF RFC 3261

X-OITF-Call-ID

shall match what was used in the SIP INVITE for the
scheduled content session

IETF RFC 3261

X-OITF-CSeq

IETF RFC 3261

X-OITF_Info-Package

shall be set to Content-Reporting Info Package

IETF RFC 6086

X-OITF-Content-Type

shall be set to
“application/3gpp-ims-mbms-psscommand+xml” that
corresponds to Annex D of ETSI TS 26.237

IETF RFC 6086
3GPP TS 26.237

X-OITF-Content-Length

IETF RFC 3261

X-OITF-Content-Disposition

IETF RFC 6086

Table 11 — Supported HTTP extension headers in the response message
to an HNI-IGI INFO request message for content reporting (IG>OITF)

X-OITF HTTP header

Source of information for coding purposes

X-OITF-response-Line

IETF RFC 3261 SIP/2.0 <response>

X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261
X-OITF-Contact IETF RFC 3261
X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261
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Table 12 — List of HTTP extension headers
for an incoming SIP UPDATE (IG>OITF)

X-OITF HTTP header Source of information for coding purposes
X-OITF-request-Line IETF RFC 3261

The request-URI in the INVITE shall match the contact | UPDATE <request URI> SIP/2.0
URI included in the contact filed of the SIP INVITE for
the scheduled content session

X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261
X-OITF-Contact IETF RFC 3261

The URI parameter and the sip.instance feature tag
shall be included and shall match what is sent in the
contact header included in the registration request.

X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261
X-OITF-Content-Type IETF RFC 6086
X-OITF-Content-Length IETF RFC 3261
Recv-Info IETF RFC 6086

shall be set to remove support for the reception of the
Content-Reporting Info Package

OR

shall be set to indicate support for the reception of
Content-Reporting Info Package

Table 13 — Supported HTTP extension headers in the response message
to an incoming HNI-IGI SIP UPDATE request message (OITF=>IG)

X-OITF HTTP header Source of information for coding purposes
X-OITF-response-Line IETF RFC 3261
SIP/2.0 <response>
X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261
X-OITF-Contact IETF RFC 3261
X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261

6.3.1.8 Network-based multicast content streaming time shift
6.3.1.8.1 User-initiated activation of multicast content streaming time shift

As a prerequisite, it is assumed that the user has an established multicast content streaming
session as per the procedure defined in 6.3.1.2. The OITF shall follow the following procedure
to initiate a time shift for the watched multicast content service:

Step 1: The OITF shall send an HTTP POST request to the |G over the HNI-IGI interface,
as described in 6.6. The content of the HTTP request shall be as follows:
HTTP request header: Including the following:
o <list of HTTP headers> — as per IETF RFC 2616

e <list of SIP headers encoded as HTTP headers> — as per Table 5.
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HTTP request body: the request body shall include a MIME Multipart/Related
container conforming to IETF RFC 2387. The first body part shall be an SDP offer
containing the following elements conforming to ETSI TS 183 063:

e An m-line for the RTSP control channel set in accordance with 6.3.2.1.2.

e An m-line for the unicast media delivery channel set in accordance with
6.3.2.1.2, and where the transport and codec values shall be set identical to
the values used in the multicast content streaming setup request, while
following the rules for modifying a session in IETF RFC 3264. The multicast
media descriptor shall be de-activated. Note that the media descriptors shall be
reused to avoid the SDP from eventually becoming too large.

e BCserviceld shall be present only if the OITF has not informed the IPTV control
FE of the selected channel prior to this procedure (as defined in 6.3.1.7) and
shall be set to the value of the current channel.

The second body part shall conform to the OITF-IPTV service Action command
XML schema in 6.3.1.8.3, and shall only include the following:

e |PTVActionDataCommand shall be set to "SwitchtoTM".
e SwitchToTM shall be set to elements defined by "IPTVBcActionData".

Step 2: The IG shall validate that the request includes all the mandatory SIP headers as
per Table 5. The IG shall send a SIP re-INVITE to the network to request the
initiation of the time shift procedure, and shall wait for the response to the request.
The 1G shall reject a request that is missing any mandatory SIP headers with a
non-200 OK HTTP response, including the reason for rejection.

Step 3: On receipt of the response from the network the IG shall return a HTTP 200 OK
response (or other appropriate received responses) to the OITF to report the
response to the time shift activation request. The response shall include a list of
SIP headers as per Table 6, in addition to the normal HTTP headers as per IETF
RFC 2616. The SDP answer shall be in accordance with 7.2.3.2.2.5 in addition to
the following:

e An a=fmtp:iptv_rtsp h-offset shall be included in the SDP answer, and shall
have a value different than 0 indicating the offset in the time shifted selected
content. This can be used by the OITF during media control.

Step 4: When the OITF receives the response to the re-INVITE, it shall examine the
media parameters in the received SDP, and shall store the parameters
a:fmtp:iptv_rtsp h-session, a=fmtp:iptv_rtsp h-offset, and a=fmtp:iptv_rtsp h-uri for
later usage.

Step 5: Upon receipt of a 200 OK response, the OITF shall send an HTTP HNI-IGI
PENDING_IG request to acknowledge the final response. The content of the
HTTP request shall be as follows:

HTTP request header: Including the following:

e <list of HTTP headers> — as per IETF RFC 2616

o <list of SIP headers encoded as HTTP headers> — as per Table 7
HTTP request body: Empty

6.3.1.8.2 User initiated de-activation of multicast content steaming time shift

As a prerequisite it is assumed that the user has an activated scheduled content time shift
session as per the procedure in 6.3.1.8.1.

The OITF shall follow the following procedure to initiate the de-activation of a time-shifted
multicast content service:

Step 1: The OITF shall send an HTTP POST request to the IG over the HNI-IGI interface,
as described in 6.6. The content of the HTTP request shall be as follows:

HTTP request header: including the following: Documents
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o <list of HTTP headers> — as per IETF RFC 2616
o <list of SIP headers encoded as HTTP headers> — as per Table 5.

HTTP request body: the request body shall include a MIME Multipart/Related
container conforming to IETF RFC 2387. The first body part shall be an SDP offer
identical to the one that activated the scheduled content time shift with the
following exceptions:

e The m-line for the multicast content streaming session shall be reactivated (i.e.
the port shall not be set to 0) while following the rules for modifying a session
in [IETF RFC 3264. The unicast media delivery channel and the RTSP control
channel shall be de-activated. Note that the media descriptors shall be reused
to avoid the SDP from eventually becoming too large.

e BCserviceld shall be set to the value of the selected channel.

The second body part shall conform to the OIPF-IPTV service Action command
schema in 6.3.1.8.3, and shall only include the following:

e |PTVActionDataCommand shall be set to "SwitchtoBC".
e SwitchToBC shall be set to elements defined by "IPTVBcActionData".

Step 2: The IG shall validate that the request includes all the mandatory SIP headers as
per Table 5. The IG shall send a SIP re-INVITE to the network to request the de-
activation of the time shift procedure, and shall wait for the response to the
request. The IG shall reject a request that is missing any mandatory SIP headers,
with a non-200 OK HTTP response, including the reason for rejection.

Step 3: On receipt of the response from the network, the IG shall return a HTTP 200 OK
response (or other appropriate received responses) to the OITF to report the
response to the time shift de-activation request. The response shall include a list
of SIP headers as per Table 6, in addition to the normal HTTP headers as per
IETF RFC 2616.

Step 4: Upon receipt of a 200 OK response, the OITF shall send an HTTP HNI-IGI
PENDING_IG request to acknowledge the final response. The content of the
HTTP request shall be as follows:

HTTP request header: including the following:
e <list of HTTP headers> — as per IETF RFC 2616
o <list of SIP headers encoded as HTTP headers> — as per Table 7

HTTP request body: Empty
6.3.1.8.3 XML schema for OITF-IPTV commands

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema targetNamespace="urn:oipf:iptv:IPTVAction:2009"
xmlns:tns="urn:oipf:iptv:IPTVAction:2009"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

xmlns:bc ="urn:org:etsi:ngn:params:xml:ns:iptvbcserviceactiondata"
xmlns:co ="urn:org:etsi:ngn:params:xml:ns:iptvcodserviceactiondata"
xmlns:np ="urn:org:etsi:ngn:params:xml:ns:iptvnpvrserviceactiondata"

elementFormDefault="qualified" attributeFormDefault="unqualified">

<xs:import
namespace="urn:org:etsi:ngn:params:xml:ns:iptvbcserviceactiondata"

schemaLocation="imports/iptvbcserviceactiondata.xsd"/>

<xs:import
namespace="urn:org:etsi:ngn:params:xml:ns:iptvcodserviceactiondata"
schemaLocation="imports/iptvcodserviceactiondata.xsd"/>

<xs:import
namespace="urn:org:etsi:ngn:params:xml:ns:iptvnpvrserviceactjiondata"
schemaLocation="imports/iptvnpvrserviceactiondata.xsd"/> OcumE!ntS
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<xs:element name="IPTVAction" type="tns:IPTVActionType"/>

<xs:complexType name="IPTVActionType">
<xs:choice>
<xs:element name="Notify" type="tns:NotifyType"/>
<xs:element name="Record" type="tns:RecordType"/>
<xs:element name="SwitchToTM" type="tns:SwitchToTMType"/>
<xs:element name="SwitchToBC" type="tns:SwitchToBCType"/>
</xs:choice>
</xs:complexType>
<xs:complexType name="NotifyType">
<xs:choice>
<xs:element ref="bc:IPTVBcActionData" />
<xs:element ref="co:IPTVCoDActionData" />
<xs:element ref="np:IPTVNpvrActionData" />
</xs:choice>
</xs:complexType>
<xs:complexType name="RecordType">
<xs:choice>
<xs:element ref="bc:IPTVBcActionData" />
<xs:element ref="np:IPTVNpvrActionData" />
</xs:choice>
</xs:complexType>
<xs:complexType name="SwitchToTMType">
<xs:choice>
<xs:element ref="bc:IPTVBcActionData" />
</xs:choice>
</xs:complexType>
<xs:complexType name="SwitchToBCType">
<xs:choice>
<xs:element ref="bc:IPTVBcActionData" />
</xs:choice>
</xs:complexType>
</xs:schema>

6.3.2 Unicast content streaming with SIP session management
6.3.2.1 Protocol for SIP session management over HNI-IGI - HTTP option
6.3.2.1.1 Retrieval of session parameters

If the OITF does not have all the necessary parameters to form the SDP offer, the HNI-IGI
function in the OITF shall retrieve missing SDP parameters using the following procedure:

Step 1: The OITF shall send an HTTP POST request to the |G on the HNI-IGI interface, as
described in 6.6. The content of the HTTP request shall be as follows:
HTTP request header: includes the following:
o <list of HTTP headers> — as per IETF RFC 2616
e <list of SIP headers encoded as HTTP headers> — as per Table 14
HTTP request body: empty.

Step 2: The IG shall validate that the request includes all the mandatory SIP headers
required for the outgoing message as per Table 14. The IG shall reject a request
that is missing any mandatory SIP headers with a non-200 OK HTTP response
that includes the reason for rejection.

Step 3: The IG shall send a SIP OPTIONS message to the network, to retrieve missing
SDP parameters and shall wait for the response to the request. The IG shall then

return a HTTP 200 OK response (or other appropriate responses) to p@ﬁpj@ents

report the response to the request for missing SDP parametcrs. Th
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includes a list of SIP headers as per Table 15, in addition to the normal HTTP
headers as per IETF RFC 2616, as well as an SDP body containing the missing
SDP parameters according to 7.2.3.2.1.2.

Table 14 — Supported HTTP extension headers in HNI-IGI OPTION request
for unicast content streaming session setup parameters (OITF=2>I1G)

X-OITF HTTP header

Source of information for coding purposes

X-OITF-request-Line

The request URI shall be set to the PSI (Public service
Identifier) of the content service as follows:

For CoD: OIPF_IPTV_CoD_service_*@<domain
name>

Where:

The wild card part (*) is a content instance identifier,
constructed according to 4.3.2.2 in IEC 62766-3 when
CoD content identifiers are delivered via the Content
Guide. For DAE applications signalling CoD, the wild
card part is constructed according to 8.2.2 in

IEC 62766-5-1.

The domain part (<domain name>) is the IPTV service
provider domain name, obtained from the IPTV service
provider discovery function.

IETF RFC 3261
OPTIONS <request URI> SIP/2.0

X-OITF-From

IETF RFC 3261

X-OITF-To

shall be set to the value of the request URI in the
“X-OITF-request-Line OPTIONS” header

IETF RFC 3261

X-OITF-Call-ID

IETF RFC 3261

X-OITF-CSeq

IETF RFC 3261

X-OITF-Accept

Set to application/sdp as per IETF RFC 3261

X-OITF-Recv-Info

shall be set to remove support for the reception of the
CoD-Bookmark Info Package

Or

shall be set to indicate support for the reception of the
CoD-Bookmark Info Package

NOTE The CoD-Bookmark Info Package is defined in
subclause 12 of 3GPP TS 26.237

IETF RFC 6086

Table 15 — Supported HTTP extension headers in the response to an HNI-IGI OPTION
request for unicast content streaming session setup parameters

X-OITF HTTP header

Source of information for coding purposes

X-OITF-response-Line

IETF RFC 3261
SIP/2.0 <response>

X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261
X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261

X-OITF-Content-Type

IETF RFC 3261

X-OITF-Content-Length

IETF RFC 3261
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6.3.2.1.2 Session initiation

The OITF shall initiate the request for a unicast content streaming session using the following
procedure.

Step 1: The OITF shall send an HTTP POST request to the IG on the HNI-IGI interface, as
described in 6.6. The content of the HTTP request shall be as follows:

HTTP request header: Including the following:
e <list of HTTP headers> — as per IETF RFC 2616
o <list of SIP headers encoded as HTTP headers> — as per Table 16

HTTP request body: The request body includes the SDP offer generated by the
OITF. The SDP offer shall include a media description for the RTSP content
control channel and the media description for the content delivery channel. SDP
shall be used as specified in ETSI TS 124 503.

e SDP Parameters for the RTSP control channel

The RTSP content control media description shall be carried by TCP and follow
IETF RFC 4145. Hence, the SDP parameters for the RTSP content control
channel shall be set as follows:

— An m-line for an RTSP stream of format: m=<media> <port> <transport>
<fmt>

e The <media> field shall have a value of “application”.

e The <port> field shall be set according to IETF RFC 4145. The “a=setup”
attribute shall be set to ‘active’, and port field shall be set to a value of
“9”, which is the discard port.

e The <transport> field shall be set to “TCP” or “TCP/TLS”. The former
shall be used when RTSP runs directly on top of TCP and the latter shall
be used when RTSP runs on top of TLS, which in turn runs on top of TCP.

e The <fmt> parameter shall be included and set to “iptv_rtsp”
(ex. m=application 9 tcp iptv_rtsp)
— An “a=setup” attribute shall be present and set to “active” as defined in IETF
RFC 4145 (e.g. a=setup:active).
— An “a= connection” attribute shall be present and set as “new” as defined in
IETF RFC 4145 (e.g. a=connection:new).

— A c-line shall include the network type with the value set to “IN”, the address
type set to “IP4” and IP address of the RTSP content control stream (e.g.
c=IN IP4 <IP_ADDRESS>).

— One or more a=fmtp lines representing RTSP specific attributes set as
follows:

e The RTSP version may be specified in a “fmtp:iptv_rtsp version”
parameter.

e SDP Parameters for the content delivery channels

For each media stream controlled by the RTSP content control channel, the SDP
offer shall include a content delivery channel media description, set as follows:

e The m-line indicates the type of the media (“video”), the transport protocol and
the OITF’s desired port of the related content delivery channel as follows:
m=<media> <port> <proto> <fmt>

e <fmt> settings:

—  When MPEG2-Transport Stream ISO/IEC 13818-1:2015 is used, <fmt>
shall be “33” as specified in IETF RFC 3551

— When OPTIONAL Timestamped-TS defined by |[EC 62481-2 is used, the
RTP/AVP dynamic payload type shall be used and <encodin ents

“a=rtpmap” line shall be “vnd.dlna.mpeg-tts” as specified ii ,
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e.g.
m=video 49232 RTP/AVP 98
a=rtpmap:98 vnd.dIna.mpeg-tts/27000000

— When the media stream is retransmission protected, <fmt> shall have two
payload type values: one for the original stream (<fmt1>) and one for the
retransmission stream (<fmt2>), with the two streams being SSRC
multiplexed. E.g.
m=video <port> RTP/AVPF <fmt1><fmt2>

The <fmt> values are retrieved by the OITF from the response to the SIP
OPTIONS and the following attributes are used that define which <fmt>
corresponds with which stream shall be used:

a=rtcp-fb:<fmt1> nack

a=rtpmap:<fmt2> <rtx/clock_rate>

a=fmtp:<fmt2> apt= <fmt1>

Where <fmt2> is the RTP payload type of the retransmission stream, and
<fmt1> is the RTP payload type of the original media stream.

e <proto> settings:

— <proto> shall be set according to information obtained by the OITF either
by OPTIONS or in the service access stage. If streaming is RTP, <proto>
shall be set to RTP/AVP. If streaming is RTP and retransmission is
supported, <proto> shall be set to RTP/AVPF. If streaming is direct over
UDP, <proto> shall be set to “MP2T/H2221/UDP” or “RAW/RAW/UDP”

e The “c- line” shall include the network type with the value set to “IN”, the
address type set to “IP4” followed by the address of the OITF. (e.g., c=IN IP4
<IP_ADDRESS>)

e The “b-line” shall contain the proposed bandwidth obtained by the OITF either
by OPTIONS or during the service access phase. If the media stream is FEC
protected and the OITF wishes to use one or more FEC streams, the bandwidth
shall be the sum of the media stream bandwidth and the bandwidths of all the
FEC stream to be used by the OITF. If the OITF cannot obtain the bandwidth,
the b= attribute shall be set to a pre-configured value. If the media stream is
retransmission protected and the OITF wishes to make use of retransmission,
the bandwidth may be adjusted to take into account the maximum (peak)
bandwidth the OITF can accept for receiving retransmissions. (e.g.,.
b=AS:15000)

e A b=RR:<bandwidth-value> line indicating the bandwidth value (in kbit/s) that
the OITF proposes to use for sending Receiver Reports (RR). If this value is
set to zero by the OITF, then it means that the OITF cannot, or does not, wish
to send Receiver Reports. This is the default setting, as explained in 10.2.2.2.
Note that if the OITF sends RTCP Receiver Reports, then these can be used
as keep-alive messages, as shown in 7.2.3.2.2.5. When the <proto> in the m-
line is AVPF, the b=RR shall not be set to zero.

e An “a=" line with a “recvonly” (e.g., a=recvonly).

If a media stream is FEC protected, the OITF may include the following for each
FEC protected stream:

e One or more m-line for the FEC streams indicated in the response to the
OPTIONS request. The m-lines shall be set according to the returned response.

In case there are multiple media streams to be FEC protected, or a single media
stream protected by multiple FEC streams, grouping line(s) shall be included for
the purpose of associating FEC stream(s) with media stream(s), one for each
media stream m-line that is associated to a FEC stream. The grouping line uses
the “FEC” semantic as defined in IETF RFC 4756:

e a=group:FEC:<original stream id> <base FEC stream id> <enhancement FEC
stream id>
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The original stream id shall reflect the value held by the media description of
media stream in the a=mid attribute. This implies that, when a grouping line is
included, there shall be an additional media identification attribute within the m-
line of the original media stream that is within the grouping line. The format for
that attribute is:

e a=mid:<original stream id>

The base FEC stream id shall reflect the value held by the media description of
the FEC stream (associated to the original stream) in the a=mid attribute.

Step 2: If the request is for a unicast content streaming session, the IG shall validate that
the request includes all the mandatory SIP headers needed for the outgoing
message, as per Table 16. The IG shall reject a request that is missing any
mandatory SIP headers with a non-200 OK HTTP response, including the reason
for rejection.

Step 3: The IG shall send a SIP INVITE to the network, to request the initiation of a
unicast session, and shall wait for the response to the request. The IG shall then
return a HTTP 200 OK response (or other appropriate responses) to the OITF to
report the response to the initiation request. The response includes a list of SIP
headers as per Table 17, in addition to the normal HTTP headers as per IETF
RFC 2616 IETF RFC 2616, and the same SDP answer body received by the IG,
as described in 7.2.3.2.2.5.

Step 4: Upon receipt of a 200 OK response, the OITF shall send an HTTP Pending
request to acknowledge the final response. The content of the HTTP request shall
be as follows:

HTTP request header: Including the following:

o <l|ist of HTTP headers> — as per IETF RFC 2616

o <list of SIP headers encoded as HTTP headers> — as per Table 18

HTTP request body: Empty
When parsing the b=RR:<bandwidth-value> line by the OITF: if the bandwidth value agreed is
non-zero, then the OITF shall send RTCP RRs and shall not send RTSP keep-alive messages.

If the bandwidth value received is zero, then the OITF shall not sends RTCP RRs but instead
it shall send RTSP keep-alive messages.
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Table 16 — Supported HTTP extension headers in HNI-IGI INVITE
request for unicast content streaming session setup (OITF>IG)

X-OITF HTTP header Source of information for coding purposes
X-OITF-request-Line IETF RFC 3261

The request URI shall be set to the PSI (Public service | INVITE <request URI> SIP/2.0
Identifier) of the content service as follows:

For CoD: OIPF_IPTV_CoD_service_*@<domain
name>

Where:

The wild card part (*) is a content instance identifier,
constructed according to 4.3.2.2 in IEC 62776-3 when
CoD content identifiers are delivered via the Content
Guide. For DAE applications signalling CoD, the wild
card part is constructed according to 8.2.2 in

IEC 62776-5-1.

The domain part (<domain name>) is the IPTV service
provider domain name, obtained from the IPTV service
provider discovery function.

X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261

shall be set to the value of the request URI in the
“X-OITF-request-Line INVITE” header

X-OITF-Contact IETF RFC 3261

Remarks:

a) URI parameter shall be included and shall match
what is sent in the contact header included in the
registration request.

b) Expires parameter should be included.

X-OITF-Call-ID IETF RFC 3261

X-OITF-CSeq IETF RFC 3261
X-OITF-Supported IETF RFC 3261 set to timer
X-OITF-session-Expires IETF RFC 4028, IETF RFC 3556
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Table 17 — Supported HTTP extension headers in the response to an
HNI-IGI INVITE request for unicast content streaming session setup (IG=>OITF)

X-OITF HTTP header

Source of

information for coding purposes

X-OITF-response-Line

IETF RFC 3261

SIP/2.0 <response>

X-OITF-From IETF RFC 3261
X-OITF-To IETF RFC 3261
X-OITF-Call-ID IETF RFC 3261
X-OITF-CSeq IETF RFC 3261

X-OITF-Content-Type

IETF RFC 3261

X-OITF-Content-Length

IETF RFC 3261

X-OITF-Contact

The URI parameter and the sip.instance feature tag
shall be included and shall match what is sent in the
contact header included in the registration request.

IETF RFC 3261

X-OITF-session-Expires

IETF RFC 4028

, IETF RFC 3556

X-OITF-Recv-Info

To indicate willingness to receive the CoD-Bookmark
Info Package, it shall be set to CoD-Bookmark or add
CoD-Bookmark to the Info Package set;

Or

To indicate unwillingness, it shall be empty or remove
CoD-Bookmark from the Info Package set.

NOTE The CoD-Bookmark is defined in subclause 12
of 3GPP TS 26.237.

IETF RFC 6086

Table 18 — Supported HTTP extension headers in HNI-IGI ACK request
for successful unicast content streaming session teardown (OITF-2>1G)

X-OITF HTTP header

Source of

information for coding purposes

X-OITF-request-Line

The request-URI in the ACK request shall be the
contact included in the response to the INVITE
message

IETF RFC 3261

ACK <request URI> SIP/2.0

X-OITF-From

IETF RFC 3261

X-OITF-To

The URI part of X-OITF-To shall be set to the value of
the request URI in the “X-OITF-request-Line” of the
initial request

IETF RFC 3261

X-OITF-Call-ID

IETF RFC 3261

X-OITF-CSeq

IETF RFC 3261

X-OITF-Contact

The URI parameter shall be included, and shall match
what has been inserted in the INVITE message. The
IG includes all other mandatory parameters that are
absent.

IETF RFC 3261

6.3.2.1.3 Session termination

The OITF shall send the request for a unicast content streaming session termination using the

following procedure:
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