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Foreword

This Technical Specification (TS) has been produnethe Open IPTV Forum.

This specification provides multiple options fons® features. The Open IPTV Forum Profiles speditica
complements the Release 1 specifications by defitiie Open IPTV Forum implementation and deploynpeofiles.
Any implementation based on Open IPTV Forum speatifons that does not follow the Profiles spectfaracannot
claim Open IPTV Forum compliance.

This document is Volume 4 in the 7 Volume set afcfications that define the Open IPTV Forum Redeh$Solution.
Other Volumes in the set are:

¢ Volume 1 — Overview

¢ Volume 2 — Media Formats

¢ Volume 3 — Content Metadata

*  Volume 5 — Declarative Application Environment
e Volume 6 — Procedural Application Environment

*« Volume 7 — Authentication, Content Protection aedvi&e Protection
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Introduction

This document specifies the protocols over thefihg reference point interfaces defined in the ©OBETV Forum
Release 1 Architecture specificatiphRCH]

» The UNI interfaces, between the network or serpimvider domains and the consumer domain

* The HNI interfaces, between the functional entitrethe consumer network domain

» The NPI interfaces, between the functional entitiethe network and service provider domains

* Interfaces to external systems, which include

o

DLNA networks in the consumer domain

The requirements for these interfaces are derinad the following sources:-

e Open IPTV Forum Service and Platform RequiremenRielease JREQS]

e Open IPTV Forum Functional Architecture for Relea$& RCH]

e Other Open IPTV Forum specification®AE], [CSP], [META] and[AVC]

1 References

1.1 Normative References

1.1.1 Standard References

[TS124503]

ETSI, TS 124 503, “Digital cellular telecommunicats system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); TISPAN; IP Muléidia Call Control Protocol based on Sess
Initiation Protocol (SIP) and Session DescriptiontBcol (SDP) Stage 3” [3GPP TS 24.229 (Releas
7), modified] (3GPP TS 24.503 Release 8)

[UMTS-SH]

ETSI, TS 129 329, “Digital cellular telecommunicats system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); Sh interface #asethe Diameter protocol; Protocol details”
(B3GPP TS 29.329 version 7.4.0 Release 7)

on

[¢]

[CHNG]

ETSI, ES 282 010, “Telecommunications and Intecogtverged Services and Protocols for Advanc
Networking (TISPAN); Charging”

[DIAM]

ETSI, TS 183 033, “Telecommunications and Intenogtverged Services and Protocols for Advanc
Networking (TISPAN);IP Multimedia; Diameter baseamcol for the interfaces between the Call
Session Control Function and the User Profile Sefumction/Subscription Locator Function;
Signalling flows and protocol details” [3GPP TS228 V6.8.0 and 3GPP TS 29.229 V6.6.0, modifi

ed

:d]

[AFSPDF]

ETSI, TS 183 017, “Telecommunications and Inte@atverged Services and Protocols for Advang
Networking (TISPAN);Resource and Admission ContIIAMETER protocol for session based
policy set-up information exchange between the Bgion Function (AF) and the Service Policy
Decision Function (SPDF);Protocol specification”

ed

[RACS-RE]

ETSI, TS 183 060. “Telecommunications and Intenwgtverged Services and Protocols for Advanc
Networking (TISPAN); Resource and Admission ConBabsystem (RACS); Re interface based on
the DIAMETER protocol”

ed

[NASS-E4]

ETSI, ES 283 034, “Telecommunications and Intecostverged Services and Protocols for Advanc
Networking (TISPAN);Network Attachment Sub-SystelASS);e4 interface based on the

ed

DIAMETER protocol”
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[HTTP] IETF, RFC 2616, “Hypertext Transfer Protocol -- H/T.1”

[SIP] IETF, RFC 3261, “SIP: Session Initiation Protocol”

[BCG] ETSI, TS 102 539, “Digital Video Broadcasting (DV/Barriage of Broadband Content Guide (BCG
information over Internet Protocol (IP)”

[TRO69] Broadband Forum, TR-069 Amendment 2, “CPE WAN Mamagnt Protocol v1.1"

[SIP-PRES] IETF, RFC 3856, “A Presence Event Package for #si®n Initiation Protocol (SIP)”

[TS183019] ETSI, TS 183 019, “Network Attachment: User-Netwprktocol Interface Definitions”

[SIP-EVNT] IETF, RFC 3265, “Session Initiation Protocol (SB)ecific Event Notification”

[TS183063] ETSI, TS 183 063, “Telecommunications and Intenwetverged Services and Protocols for Advanced
Networking (TISPAN);IMS-based IPTV stage 3 speeifion”

[TS102034] DVB, Bluebook A086r8, “Digital Video Broadcastin@Y¥B); Transport of MPEG-2 TS Based DVB
Services over IP Based Networks”

[XCAP] IETF, RFC 4825, “The Extensible Markup Language (YNConfiguration Access Protocol (XCAP)”

[RFC3840] IETF, RFC 3840, “Indicating User Agent Capabilitiaghe Session Initiation Protocol (SIP)”

[RFC3455] IETF, RFC 3455, “Private Header (P-Header) Extamsio the Session Initiation. Protocol (SIP) for
the 3rd-Generation Partnership Project (3GPP)”

[SIP-IM] IETF, RFC 3428, “Session Initiation Protocol (SBXtension for Instant Messaging”

[RTP] IETF, RFC 3550, “RTP: A Transport Protocol for R&ahe Applications”

[TVA] ETSI, TS 102 822-4, “Broadcast and On-line Servi€ssarch, select, and rightful use of content on
personal storage systems (“TV-Anytime”); Part 4agd 1 - Content referencing”

[SDP-TCP] IETF, RFC 4145, “TCP-Based Media Transport in teeston Description Protocol (SDP)”

[SIP-REG] IETF, RFC 3680, “A Session Initiation Protocol (pEvent Package for Registrations”

[RFC3803] IETF, RFC 3803, “Content Duration MIME Header Déiion”

[RFC3841] IETF, RFC 3841, “Caller Preferences for the Seskidration Protocol (SIP)”

[SMPL-IM] OMA, Draft OMA-TS-SIMPLE_IM-V1_0-20080820-D, “Insté Messaging using SIMPLE”

[SMPL-PRES] | OMA, OMA-ERP-Presence_SIMPLE-V1_1-20080627-A, “Ferese SIMPLE Specification”

[RTSP] IETF, RFC 2326, “Real Time Streaming Protocol (RSP

[RTSP2-AN] IETF, draft-stiemerling-rtsp-announce-01, “RTSP 2gynchronous Notification”

[IGMP3] IETF, RFC 3376, “Internet Group Management Protodelsion 3”

[DLNA] DLNA, “Networked Device Interoperability Guideling$ctober 2006

[GAA] 3GPP, 33.220, “Generic Authentication Architect(®AA); Generic bootstrapping architecture”

[UB-UA] 3GPP, 24.109, “Bootstrapping interface (Ub) andvoek application function interface (Ua); Protocg
details”

[ADDR] IETF, RFC 1918, “Address Allocation for Privatedntets”

[3G-SEC] 3GPP, TS 33.203, “3G security; Access securityPebased services”

[XCAP-EVT] IETF, draft-ietf-sip-xcapevent-04, “An Extensibleakkup Language (XML) Configuration Access
Protocol (XCAP) Diff Event Package”

[XCAP-DFF] IETF, draft-ietf-simple-xcap-diff-09, “An ExtensiéIMarkup Language (XML) Document Format for
Indicating A Change in XML Configuration Access Brool (XCAP) Resources”

[CEA2014] CEA, CEA-2014-A, "Web-based Protocol and FrameworkRemote User Interface on UPnP
Networks and the Internet (Web4CE)”, (including thegust 2008 Errata).

[CLSLESS] IETF, RFC 3442, “The Classless Static Route Opkioridynamic Host Configuration Protocol

(DHCP) version 4”
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[DHCP-OPT] | IETF, RFC 2132, “DHCP Options and BOOTP Vendor Esiens”

[DHCP-VND] | IETF, RFC 3925, “Vendor-ldentifying Vendor Optiofts Dynamic Host Configuration Protocol
version 4 (DHCPv4)”

[DOM-NAME | IETF, RFC 1035, “Domain Names - Implementation /Apkcification”

]

[SDP-RTCP] IETF, RFC 3556, “Session Description Protocol (SBRhdwidth Modifiers for RTP Control Protocol
(RTCP) Bandwidth”

[SESTIMR] IETF, RFC 4028, “Session Timers in the Sessiordtiin Protocol (SIP)”

[UPNP] UPNP Forum, “UPnP Device Architecture”

[TS102472] ETSI, TS 102 472 v1.2.1, “DVB IP Datacast”

[RTCP-XR] IETF, RFC 3611, “RTP Control Protocol Extended R&p(RTCP XR)”

[PSS] 3GPP, TS 26.234v750, “Transparent end to end pagkigthed streaming service (PSS) — Protocols
and Codecs”

[FEC] IETF, RFC 4756, “Forward Error Correction Group®gmantics in Session Description Protocol”

[SIP-CFG] IETF draft-ietf-sipping-config-framework-15 — “A &mework for Session Initiation Protocol User
Agent Profile Delivery”

[RFC3994] IETF, RFC 3994, “Indication of Message Compositioninstant Messaging”

[RFC3551] IETF, RFC 3551, “RTP Profile for Audio and Video terences with Minimal Control”

[TR135] Broadband Forum, TR-135, “Data Model for a TR-O6f@BEed STB”

[TR106] Broadband Forum, TR-106, “Data Model Template f&-069 Enabled Devices”

[TRO98] Broadband Forum, TR-098, “Internet Gateway Devie¢alCModel for TR-069”

[TR104] Broadband Forum, TR-104, “DSLHome™ ProvisioningaPaeters for VolP CPE”

[RFC3926] IETF, RFC 3926, “FLUTE - File Delivery over Unido&onal Transport”

[SHA-1] U.S. Department of Commerce/National Institute @in8ards and Technology, FIPS PUB 180-1,
“Secure Hash Standard”

[RFC4961] IETF, RFC 4961, “Symmetric RTP/RTP Control Proto@T CP)”

[RFC4787] IETF, RFC 4787, “Network Address Translation (NAB&havioral Requirements for Unicast UDP”

[ES282003] ETSI, ES 282 003, “Resource and Admission Contuti-System (RACS) - Functional architecture”

[SDP] IETF, RFC 4566, “SDP: Session Description Protocol”

[RFC3986] IETF, RFC 3986, “Uniform Resource Identifier (URGeneric Syntax”

1.1.2 Open IPTV Forum References

[ARCH] Open IPTV Forum, “Functional Architecture — Versib2”, January 2009.

[REQS] Open IPTV Forum, “Service and Platform Requirenmentd.1, July 2008.

[CSP] Open IPTV Forum, “Release 1 Specification, VolumeAuthentication, Content Protection and
Service Protection”, V1.1, October 2009.

[DAE] Open IPTV Forum, “Release 1 Specification, Volumeleclarative Application Environment”, V1.1,
October 2009.

[AVC] Open IPTV Forum, “Release 1 Specification, VolumeAudio-Video Media and Transport Formats”
V1.1, October 2009.

[META] Open IPTV Forum, “Release 1 Specification, VolumeContent Metadata”, V1.1, October 2009.
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1.2 Informative References

[KEYWORD]

IETF, RFC 2119, “Keywords for use in RFCs to IndécRequirement Levels”

[ABNF]

IETF, RFC 4234, “Augmented BNF for Syntax Specificas: ABNF”
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2 Conventions and Terminology

2.1 Conventions

The key words “MUST”, “MUST NOT", “REQUIRED”, “SHAL", “SHALL NOT”, “SHOULD", “SHOULD NOT",
“RECOMMENDED”, “MAY”, and “OPTIONAL" in this documet are to be interpreted as described in RFC2119
[KEYWORD]. All Sections and Annexes, except “Introductioare normative, unless they are explicitly indicatethe

informative.

2.2 Conventions

Term

Definition

Native HNI-IGI function
(often shortened to
Native HNI-IGI)

The procedures for interactions on the HNI-IGI ifdaee are provided as part of the OITF
implementation - typically in native code.

Non-native HNI-IGI
function (often shortened
to Non-native HNI-IGI)

The procedures for interactions on the HNI-IGI ifdee are provided by a service provider in
JavaScript as part of a DAE application.
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3 Release 1 Interfaces

3.1 Consumer Network to Provider Network Interfaces (UNI)

IR s o s D T RN R N
¢ HNI-INI | HNI-INI
OITF 7777777 wore - 1 UNIT-19
1
________________ ) |
| I »
| User Profile ManagementI i AG ] UNIP-1
i RMS1 | : UNI-RMS
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i
A 1 -
Stream Session Managemen[i 1 o - L i UNIS 11
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| Stream Receiver I ] Java Applications : : UNIT-17
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| Codecs |_| Decrypt | : Proc_edqral — UNIS-12
| | Application ol
| | : Environment P UNIS-CSP-T
csp | \ : (PAE) I
1
|
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| DAE | : RUI Server :
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1 Internal Storage N
: System ol T UNIS-8, UNIS-9
(A I HNIGI | Network Discovery |
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TCP/P | Client/Server
| RMS2 |
WAN Gateway
(WG) oy i UNI-RMS
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| UNIT-16
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Uc/MC LAN/WAN
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Figure 1: Consumer Network High Level Architecture

Figure 1 depicts the functional entities, functiamsl reference points defined by the Open IPTV fdfunctional
ArchitecturefARCH] in the Consumer Network.

In a device that implements both the OITF and @gthe use of the HNI-IGI interface is OPTIONALn this case, the
device SHALL support the UNIS-8, UNIS-9 and UNI-RNtierfaces.
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The HNI-IGI interface consists of a set of interags between the OITF and the 1G. Certain inteoaistion the HNI-IGI
interface MAY be implemented either natively oraa®AE application, whereas other interactions canno

be implemented as a DAE applications and MUST l@dmented in native code. An OITF is said to impdat the
"native HNI-IGI function” if it supports at leadb\(t is not limited tothe interactions which MUST be implemented in
native code. The case where no native interacticupported is hereafter known as "non-native HBlIfunction".

The interactions that must be implemented natigelysist of the HNI-IGI restart (S. 5.5.1.9), usagistration (Sec.
5.3.6.1 and 6.3.2.2) including service providecdigry (5.3.1.1), and GBA procedures (Sec. 5.3ge2jormed at OITF

startup.

An OITF that supports the non-native HNI-IGI furctican still be used in a managed network scenautowithout the
support of GBA based authentication to applicasiervers.

Table 1: UNI Reference Points and Protocols

Reference Description Protocols
Point
UNIP-1 Reference point for user initiated IPTV service peafnanagement. HTTP, XCAP
UNIS-6 Reference point for user interaction with laggtion logic for transfer of user requests and HTTP, FLUTE
interactive feedback of user responses (providecip GUI). HTTP and FLUTE is used to
interface between the DAE and the IPTV Applicatfamction in both the managed and unmanaged
models.
UNIS-7 Requests for transport and encoding of cdrgeide metadata. The reference point includes the| HTTP, DVBSTP
metadata and the protocols used to deliver thedattaand SHALL be based on DVB-IP BCG.
[BCG]
UNIS-8 Authentication and session management faragad network model. IMS SIP
UNIS-9 Authentication for GBA Single-Sign on. See S HTTP
UNIS-11 Reference point for control of real timeesiming (e.g. control for pause, rewind, skip foyamThe | RTSP
reference point includes content delivery sessansin case of unmanaged.
UNIS-12 Reference point between the AG and the gdemgpecific application functional entity. HTTP, ALUTE
UNIS-13 User Stream control for multicast of reale content and data for the managed network model.| IGMP
This interface may also be used by service prosiddro wish to offer multicast services without
session initiation.
UNIS-14 Reference point used for authorization ofise access for the unmanaged network model. See| HTTP
[CSP]
UNIS-15 Reference point to the IPTV Service DiscgveE to obtain information about IPTV services HTTP, DVBSTP
offered by an IPTV Service Provider.
UNIT-16 Reference point used for Network Attachment. DHCP
UNIT-17 Content stream including content; conterdrgption (for protected services) and content eirapd | RTP, HTTP, UDP
This reference point MAY be used for both multicastl unicast (UNIT-17M and UNIT-17U,
respectively).
UNIT-18 Performance monitoring interface for retpay the performance monitoring results. RTCP, RTSP
UNIS-19 Reference point to the IPTV Service Providecovery functional entity to obtain the list of HTTP
Service Providers, and related information.
UNI-RMS Remote Management using DSL Forum TR-068é&waork [TRO69] HTTP/TR-069
UNIS-CSP-T Rights management for protected contémtluding key management and rights expression. SgeHTTP/MARLIN

[CSP]
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Table 2: Other interfaces

WAN gateway | Interface between OITF/IG and AG and the WAN Gatewa DHCP, IGMP

LAN
Interfaces

Copyright 2009 © Members of the Open IPTV Forum e.V.




Page 22 (187)

3.2 Provider Network Reference Points Description
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Figure 2: Provider Network High Level Architecture
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Figure 2 shows the Functional Entities and Refergruints in the service provider network defineflARCH].

Table 3: NPI Reference Points and Protocols

Reference | Description Protocols

Point

NPI-1 Reference point between the Service Acceshéehuiication FE and the User Database. Not Specified

NPI-2 An OPTIONAL reference point allowing interamt between IPTV applications and the IPTWot Specified
Control FE.

NPI-3 The reference point between Authenticatieaston Management and Person-to-Person | ISC interface
Communication Enablers. [TS124503]

NPI-4 Reference point for routing of IPTV servicéated messages to the IPTV Control FE. ISC interface

[TS124503]

NPI-6 This reference point allows the IPTV Contréd t retrieve the subscriber's IPTV-related | Not Specified
service data when a user registers in the IMS n&two

NPI-7 This reference point allows person-to-perapplication enablers to retrieve the subscriber{sSh Interface
IMS data from the user database. [UMTS-SH]

NPI-9 This reference point allows the IPTV ControirR to retrieve the subscriber’'s IMS-specific| Sh Interface
data from the user database. [UMTS-SH]

NPI-10 A reference point for the allocation/de-alition and control of content for a unicast sessignRTSP

NPI-11 A reference point for sending events andgihg information. Rf and Ro [CHNG]

NPI-12 This reference point allows the Authenticatand Session Management FE to retrieve thg Cx [DIAM]
subscriber’s IMS data from the User Database astaopthe user’s IMS registration.

NPI-14 A reference point from Charging FE and Autheation and Session Management FE. Rf [CHNG]

NPI-15 This reference point controls the ResouroelsfAmission Control. Gq' [AFSPDF]

NPI-16 Reference point between the Transport Prowgsainction and Resource and Admission | Re [RACS-RE]
Control.

NPI-17 Reference point between the IPTV Applicatiand the IPTV Service Profile. Not Specified

NPI-18 Reference point between the Service Acceds\athentication FE and the IPTV Not Specified
Applications. This SHALL only be used in the unmged network model.

NPI-19 This reference point SHALL be used for ustcsession setup control between the SIP/SDP
Authentication and Session Management and the @bbDdivery Network Controller.

NPI-20 This OPTIONAL reference point allows theriemtal of CG data. Not Specified

NPI-21 This reference point allows the GBA SinglgrSon functional entity to validate user Not Specified
credentials.

NPI-25 This reference point allows forwarding uisiceontrol messages to the appropriate Content SIP/SDP
Delivery Network Controller FE.

NPI-26 The reference point allows the Content Dejivéetwork Controller to delegate the handling SIP/SDP
of a unicast session to a specific Cluster Controller

NPI-27 The reference point between the Authenticelfiroxy and the GBA Single Sign-on node | Not Specified
allows the proxy to retrieve a user key for autieation purposes.

NPI-28 This reference point SHALL be used to pushuser access capabilities to the Network | e4 [NASS-E4]
Attachment and the RAC.

NPI-30 This reference point supports the IPTV SerRrovider Discovery step of the service ISC interface

discovery procedure for managed model.

[TS124503]
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3.3 Interfaces to External Systems

3.3.1 Consumer Network

Table 4: External Interfaces from the Consumer Netw  ork

DLNA Interface between the OITF and DLNA devices intibene. DLNA
Function
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4 Structure of the document

Each section of this specification identified beldafines the procedures that use a specific prbtoco
Section 5: HTTP

Section 6: SIP and SIP/SDP

Section 7: RTSP

Section 8: IGMP and Multicast Protocol

Section 9: RTP/RTCP

Section 10: UPnP

Section 11: DLNA

Section 12: DHCP

Section 13: UDP

The annexes cover the following topics:

Annex A: Change History (Informative)

Annex B: Example of IPTV Protocol Sequences (Infatine)
Annex C: Example Messages (Informative)

Annex D: User Profile Description (Informative)

Annex E: Mapping attributes for Scheduled Cont&dr(mative)
Annex F: <protocol> names (Normative)

Annex G: System Infrastructure (Normative)

Annex H: System Infrastructure Mechanisms (Infoinegt
Annex I: Presence XML Schema (Normative)

Annex J: Protocol Procedure Section Structure (médive)
Annex K: OITF-specific TR-135 and TR-106 Remote dgament Objects (Normative)

Annex L: New Event package for SIP SUBSCRIBE /NOY (finformative)
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5 HTTP

5.1 HTTP Reference points

This Section defines the protocol for the use offRTover the following reference points:

. HNI-IGI
Certain interactions on the HNI-IGI interface caryobe implemented natively, while the rest can be
implemented either in native code or in a DAE aggiion. In the following sections, if no qualiftean is
provided it must be understood that the functiomloa performed natively or as a DAE application.

. UNIP-1
. UNIS-6
. UNIS-7
. UNIS-9
. UNIS-15
. UNIT-17
. UNIS-19

5.2 Protocol for IPTV Service Functions

5.2.1 Scheduled Content

5.2.1.1 Protocol over HNI-IGI for the Managed Model

When the OITF initiates, modifies or terminatesca&luled Content service, the OITF sends HNI-IG$sages
containing the appropriate method, mapped to HNld&described in Section 5.5.1, “OITF-IG InterfgeNI-IGI)”.

The SIP-specific information in the related messagealescribed in Section 6.2.1, “Scheduled Corentice.” The
SIP-specific information is mapped to the HNI-IGbmcol, as described in Section 5.5.1. In paréicuhe OITF
creates HTTP headers for an HNI-IGI message byngd{-OITF-" in front of the necessary SIP headanes. In
addition, optional parameters may be included éisekt in [T S124503].

Certain interactions on the HNI-IGI interface SHAbk implemented natively, while the remaining agadile
interactions MAY be implemented either nativelyagra DAE application. In the following sectionsndf qualification
is provided, it must be understood that the intdwaccan be performed natively or as a DAE appiicat

5.2.1.1.1 Session Initiation
The HNI-IGI function in the OITF SHALL follow theoflowing procedure for session initiation:

Step 1:  The OITF SHALL send an HTTP POST requettedG over the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

HTTP Request Header: Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headers>Tage 5
HTTP Request Body: SDP offer containing the following elements (amnfing to[ T S183063]):
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Step 2:

Step 3.

Step 4:

Step 5:

- The m-line(s) SHALL be set to the Scheduled Consentice which the OITF intends to join first,
according to the mapping defined in Section E.lafiding SDP attributes from DVB SD&S
information.”

- The c-line(s) SHALL be set to the Scheduled Consentice which the OITF intends to join first,
according to the mapping defined in Section E.lafiding SDP attributes from DVB SD&S
information.”

- An a=bc_service: BCServiceld line SHALL indicate thcheduled Content service that the OITF
intends to join (according to the mapping defime&ection E.1, “Mapping SDP attributes from DVB
SD&S information”).

- Optionally one or more a=bc_service_package: <B&&pald> as defined in Section E.2, “Service
Package SDP attributes.” The initial offer shall contain mult_list and bc_tv_service_id_list
parameter. If the initiation is the result of aypoeisly denied initiation, the OITF may restriceth
Scheduled Content services by including mult_listtautes.

- If the OITF has knowledge of the bandwidth of tleh&luled Content service with the highest
bandwidth requirement included in the sessionptlise SHALL be included and set to this valuethié
OITF supports FEC and the Scheduled Content sengsd-EC enabled, then the OITF SHALL include
the additional bandwidth in the value set in théires If the OITF does not support FEC and the
Scheduled Content service includes FEC that usesaime multicast group address then the FEC
bandwidth needs to be included.

- An a=recvonly line

In order for the OITF to connect to the FEC stresociated with the original multicast stream, toiatal
parameters SHALL be included in the SDP offer difes:

- An m-line for the FEC stream, as indicated by theviee Discovery or Metadata Control FE. The m-line
SHALL be set according to the mapping defined iméx Section E.1, “Mapping SDP attributes from
DVB SD&S information.”

- A c-line according to the mapping defined in Aniteg

The IG SHALL validate that the request includdgta mandatory SIP headers for the process asgi#e
5. The IG SHALL send a SIP INVITE to the networkrémuest the initiation of the scheduled content
session, and SHALL wait for the response to theesty The IG SHALL reject a request that is migsiny
mandatory SIP headers with a non-200 OK HTTP respdncluding the reason for rejection.

On receipt of the response from the network th&HALL return a 200 OK HTTP response (or other
appropriate received responses) to the OITF tortepe response to the initiation request. Thepaoase
SHALL include a list of SIP headers as per Tabie &ddition to the normal HTTP headers as per
RFC 2616 [HTTP], and the same SDP answer bodwithatreceived by the IG in the SIP message.

When the OITF receives the response to the INVITEHALL examine the media parameters in the
received SDP. The OITF SHALL restrict the Sched@edtent services that it joins according to the
parameter (the a=bc_service_package attributedivedt from the IPTV Control FE. However, if the KT
retrieved the IPTV user profile prior to sessiottiation, then it MAY ignore the=bc_service_package
attribute.

If the OITF receives an error code with an Insudfint Bandwidth indication in the response from lBethe
OITF MAY perform a new INVITE with a reduced maximwandwidth for the Scheduled Content service.
This procedure MAY be repeated. If no agreementbeareached, the OITF MAY display a failure message
to the user.

Upon receipt of a 200 OK response, the OITF SHAEhd an HTTP PENDING_IG to acknowledge the
final response. The content of the HTTP Request ISH#e as follows:

HTTP Request Header: Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersperaable 7
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. HTTP Request Body: Empty

Table 5: Supported HTTP extension headers in the HN

I-IGI INVITE Request message for Scheduled

Content session setup (OITF ->IG)

X-OITF HTTP Headers

Source of Information for Coding purposes

X-OITF-Request-Line

The Request-URI in the INVITE request SHALL be thdlwe
known PSI (Public Service Identifier) of the SchieduContent
Service: IPTV_SC_Service@<domain name>.

The domain part SHALL be the IPTV Service Providemain
name obtained via Service Provider discovery.

RFC 3261 [SIP]
INVITE <Request URI> SIP/2.0

X-OITF-From

RFC 3261 [SIP]

X-OITF-To

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

RFC 3261 [SIP]

X-OITF-Contact

The URI parameter MUST be included, and MUST matbhatvis
sent in the Contact header included in the registraequest.

The |G includes all other mandatory parametersahafbsent.

RFC 3261 [SIP]

X-OITE-Call-ID

RFC 3261 [SIP]

X-OITF-CSeq

RFC 3261 [SIP]

X-OITF-Content-Type

RFC 3261 [SIP] (application/sdp)

X-OITF-Content-Length

RFC 3261 [SIP]

X-OITF-Supported

RFC 3261 [SIP] set to timer

X-OITF-Session-Expires

RFC 4028 [SES-TIMR]

Table 6: Supported HTTP extension headers in the re

message for Scheduled Content session setup (IG

sponse message to an HNI-IGI INVITE request
2>0ITF)

X-OITFE HTTP Headers

Sour ce of Information for Coding purposes

X-OITF-Response-Line

RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Session-Expires

RFC 4028 [SES-TIMR]

X-OITF-Content-Type

RFC 3261 [SIP]

X-OITF-Content-Length

RFC 3261 [SIP]

Table 7: Supported HTTP extension headers in the HN

I-IGI ACK message for a successful Scheduled

Content session setup (OITF ->IG)

X-OITE HTTP Headers

Sour ce of Information for Coding pur poses

X-OITF-Request-Line

The Request-URI in the ACK request SHALL be the cdntac
included in the response to the INVITE message

RFC 3261 [SIP]
ACK <Request URI> SIP/2.0

X-OITF-From

RFC 3261 [SIP]
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X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line” of the initiaquest

X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]

The URI parameter MUST be included, and MUST matblatw
has been inserted in the INVITE message. The |Gdes all
other mandatory parameters that are absent.

5.2.1.1.2 Session Modification

To join a service outside the set of channels natgat at session initiation, or to perform a bamttivimodification, the
OITF SHALL send a request to the IG for session ification. The OITF SHALL generate a re-INVITE rezgi, as
defined in Table 5.

The OITF SHALL include an SDP offer in the sesawaodification request. The format of this requestA&H be the
same as for a session initiation.

5.2.1.1.3 Session Termination

To terminate a scheduled content session, the GSHALL use the following procedure:

Step 1:  The OITF SHALL send an HTTP POST request to thever the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersyperatable 8
. HTTP Request Body: Empty

Step 22 The IG SHALL validate that the request includdsted mandatory SIP headers needed for the message
per Table 8. The IG SHALL reject a request thahissing any mandatory SIP headers with a non-200 OK
HTTP response, including the reason for rejecfidre IG SHALL send a SIP BYE to the network, to
request the termination of the scheduled contessise, and shall wait for the response.

Step 3: The IG SHALL then return a 200 OK HTTP responseofber appropriate responses) to the OITF to tepor
the response to the Termination request. The nsgp8HALL include, in addition to the normal HTTP
headers as per RFC 2616 [HTTP], a list of SIP hesaale per Table 9.

Table 8: Supported HTTP extension headers in HNI-IG | BYE Request for teardown of a Scheduled
Content session (OITF =21G)

X-OITF HTTP Headers Sour ce of Information for Coding purposes

X-OITF-Request- Line RFC 3261 [SIP]

Note: The request URI MUST be set to the contactnein the BYE <Request URI> SIP/2.0
200 OK for the invite.

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line” of the initraquest

X-OITF-Contact RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
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Table 9: Supported HTTP extension headers in the re  sponse to an HNI-IGI BYE Request for teardown
of a Scheduled Content session (IG >OITF)

X-OITF HTTP Headers Sour ce of Information for Coding pur poses
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

5.2.1.1.4 Session Refresh

It is the responsibility of the OITF applicationr@fresh the Scheduled Content session beforeet®on expires. The
IG SHALL consider a session terminated if it is refreshed.

5.2.2 CoD

5.2.2.1 Protocol for session management for managed model over HNI-IGI

5.2.2.1.1 Retrieval of Session Parameters

If the OITF does not have all the necessary pararsi¢d form the SDP offer the HNI-IGI function imetOITF SHALL
retrieve missing SDP parameters using the follovararedure:

Step1:  The OITF SHALL send an HTTP POST request to Geh the HNI-IGI interface, as described in Section
5.5.1, “OITF-IG Interface (HNI-IGI).” The contenf the HTTP Request SHALL be as follows:

. HTTP Request Header: Includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperatable 10

. HTTP Request Body: Empty

Step 2. The IG SHALL validate that the request includshee mandatory SIP headers required for the datgo
message as per Table 10. The IG SHALL reject aggidhat is missing any mandatory SIP headersawith
non-200 OK HTTP response that includes the reasiorefection.

Step 3:  The IG SHALL send a SIP OPTIONS message to thearét to retrieve missing SDP parameters and
SHALL wait for the response to the request. TheSKFALL then return a 200 OK HTTP response (or other
appropriate responses) to the OITF to report tepaese to the request for missing SDP parameldrs.
response includes a list of SIP headers as peeTdhlin addition to the normal HTTP headers as per
RFC 261gHTTP], as well as an SDP body containing the missing &®Bmeters according to Section
6.2.2.1.2, “Protocol over NPI-4, NPI-19, NPI-26.”
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Table 10: Supported HTTP extension headers in HNI-I Gl OPTION Request for CoD session setup
parameters (OITF 2IG)

X-OITEHTTP Headers Sour ce of Information for Coding pur poses

X-OITF-Request-Line RFC 3261 [SIP]

Note: The request URI SHALL be set to the PS| (RuSkrvice OPTIONS <Request URI> SIP/2.0
Identifier) of the CoD Services as follows:

IPTV_CoD_Service_*@<domain name>
Where:

- The wild card part (*) is a content instance itifesr,
constructed according to clause 4.2.4.pMrETA] when CoD
content identifiers are delivered via the Contenid@&u For
DAE applications signalling CoD, the wild card pirt
constructed according to clause 8.1.20AE].

- The domain part (<domain name>) is the IPTV SmrRrovider
domain name, obtained from the IPTV Service Pravide
discovery function.

X-OITE-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

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

X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Accept Set to application/sdp as per RFC 3261 [SIP]

Table 11: Supported HTTP extension headers inthe r  esponse to an HNI-IGI OPTION Request for CoD
session setup parameters

X-OITF HTTP Headers Sour ce of Information for Coding purposes
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Content-Type RFC 3261 [SIP]
X-OITF-Content-Length RFC 3261 [SIP]

5.2.2.1.2 Session Initiation
The OITF SHALL initiate the request for a Contenti@emand session using the following procedure.

Step 1:  The OITF SHALL send an HTTP POST request to thehGhe HNI-IGI interface, as described in Section
5.5.1, “OITF-IG Interface (HNI-IGI).” The contenf the HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperatable 12

. HTTP Request Body: The request body includes the SDP offer genetayettie OITF. The SDP offer
SHALL include a media description for the RTSP emitcontrol channel and the media descriptionter t
content delivery channel. SDP shall be used asf@gmbm [T S124503].
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SDP Parametersfor the RTSP control channel

The RTSP content control media description SHALLcheied by TCP and follopfSDP-TCP]. Hence, the
SDP parameters for the RTSP content control chaBiHAILL be set as follows:-

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

- The <media> field SHALL have a value of “applicatio

- The <port> field SHALL be set according[t8BDP-TCP]. The “a=setup” attribute SHALL be
set to ‘active’, and port field SHALL be set to alwe of “9”, which is the discard port.

- The <transport> field SHALL be set to “TCP” or “TARS". The former SHALL be used
when RTSP runs directly on top of TCP and the i&@tdALL be used when RTSP runs on top
of TLS, which in turn runs on top of TCP.

- The <fmt> parameter SHALL be included and set pav'i rtsp”

(ex.m=application 9 tcp iptv_rtsp )
- An “a=setup” attribute SHALL be present and setdactive” as defined iiSDP-TCP]
(ex.a=setup:active )

- An “a= connection” attribute SHALL be present ared as “new” as defined {{8DP-TCP]
(ex.a=connection:new )

- A c-line SHALL include the network type with thelua set to “IN”, the address type set to “IP4” dRd
address of the RTSP content control stream.
(ex.c=IN IP4 <IP_ADDRESS>)

- One or more a=fmtp lines representing RTSP speaifitbutes set as follows:

L] The RTSP Version MAY be specified in a “fmtp:iptisp version” parameter.

SDP Parametersfor the content delivery channels

For each media stream controlled by the RTSP contamrol channel the SDP offer SHALL include a
content delivery channel media description, sébbsws:

- The m-line indicates the type of the media (“videdte transport protocol and the port of the exlat
content delivery channel as follows: m=<media> $peiproto> <fmt>

= <fmt> settings:

=  When MPEG2-Transport Stream [MPEG2-TS] is used,t=f8HALL be “33" as specificed
in RFC 355]]RFC3551]

=  When optional Timestamped-TS defined[B}-NA] is used, the RTP/AVP dynamic
payload type SHALL be used and <encoding name>asftbmap” line SHALL be
“vnd.dIna.mpeg-tts” as specified [BLNA], e.g.

m=video 49232 RTP/AVP 98
a=rtpmap:98 vnd.dIna.mpeg-tts/27000000

L] <proto> settings:

= <proto> SHALL be set according to information ob&d by the OITF either by OPTIONS
or in the service access stage. If streaming is, RpRoto> SHALL be set to RTP/AVP. If
streaming is direct over UDP, <proto> SHALL be teetMP2T/H2221/UDP” or
“RAW/RAW/UDP”

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

- The “b-line” SHALL contain the proposed bandwidthtained by the OITF either by OPTIONS or
during the service access phase. If the mediarsti@&EC protected and the OITF wishes to use one o
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Step 2:

Step 3.

Step 4:

more FEC streams, the bandwidth SHALL be the suthe@imedia stream bandwidth and the
bandwidths of all the FEC stream to be used byotid-. If the OITF cannot obtain the bandwidth, the
b= attribute SHALL be set to a pre-configured value

(e.g,.b=AS:15000 )

- A b=RR:<bandwidth-value>, line indicating the bandtiv value (in kbps) that the OITF proposes to use
for sending Receiver Reports (RR). If this valueasto zero by the OITF, then it means that thEFOI
can not, or does not, wish to send Receiver Repbinis is the default setting, as explained in Bect
9.1.2.1, “Protocol over UNIT-17.” Note that if tl@ TF sends RTCP Receiver Reports, then these can
be used as keep-alive messages, as shown in S6@i@r2.5, “Protocol over NPI-26.”

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

If a media stream is FEC protected, the OITF MA¥lude the following for each FEC protected stream:

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

In case there are multiple media streams to be ffiBtected, or a single media stream protected Hyipteu
FEC streams, grouping line(s) SHALL be includedtfe purpose of associating FEC stream(s) with anedi
stream(s), one for each media stream m-line thadgsciated to a FEC stream. The grouping line thges
“FEC” semantic as defined in RFC 47B€C]:

- a=group:FEC:<original stream id> <base FEC strafr<ienhancement FEC stream id>

The original stream id SHALL reflect the value hélgthe media description of media stream in thmid=
attribute. This implies that, when a grouping liséncluded, there SHALL be an additional media
identification attribute within the m-line of theiginal media stream that is within the groupinggli The
format for that attribute is:

- a=mid:<original stream id>

The base FEC stream id SHALL reflect the value Ibgidhe media description of the FEC stream (aasedi
to the original stream) in the a=mid attribute.

Only base FEC stream SHALL be supported in OpeVIP@rum Release 1.

The IG SHALL validate that the request includdgta mandatory SIP headers needed for the outgoing
message, as per Table 12. The IG SHALL reject aasithat is missing any mandatory SIP headersawith
non-200 OK HTTP response, including the reasomdjaction.

The IG SHALL send a SIP INVITE to the network ramuest the initiation of a unicast session, anél9H
wait for the response to the request. The IG SH&ldn return a 200 OK HTTP response (or other
appropriate responses) to the OITF to report thpaese to the initiation request. The respondades a
list of SIP headers as per Table 13, in additiothéonormal HTTP headers as per RFC 2616TP], and
the same SDP answer body received by the IG, asilded in Section 6.2.2.2.5, “Protocol over NPI*26.

Upon receipt of a 200 OK response, the OITF SHAEhd an HTTP Pending Request to acknowledge the
final response. The content of the HTTP Request ISH#e as follows:

HTTP Request Header : Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperatable 14

HTTP Request Body: Empty

When parsing the b=RR:<bandwidth-value> line by@i&F: if the bandwidth value agreed is non-zehentthe
OITF SHALL send RTCP RRs and SHALL NOT send RTSPEpkalive messages. If the bandwidth value received
is zero, then the OITF SHALL NOT send RTCP RRsibstead it SHALL send RTSP keep-alive messages.
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Table 12: Supported HTTP extension headers in HNI-I

GI INVITE Request for CoD session setup

(OITF>1G)

X-OITFHTTP Headers

Sour ce of Information for Coding pur poses

X-OITF-Request-Line

Note: The request URI MUST be set to the PSI (Pubditvice
Identifier) of the CoD Services as follows:

IPTV_CoD_Service_*@<domain name>
Where:

- The wild card part (*) is a content instance itifesr,
constructed according to clause 4.2.4.pMrETA] when CoD
content identifiers are delivered via the Contenid@uFor DAE
applications signalling CoD, the wild card partenstructed
according to clause 8.1.2 [BAE].

- The domain part (<domain name>) is the IPTV SmrRrovider
domain name, obtained from the IPTV Service Pravide
discovery function.

RFC 3261 [SIP]
INVITE <Request URI> SIP/2.0

X-OITF-From

RFC 3261 [SIP]

X-OITF-To

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

RFC 3261 [SIP]

X-OITF-Contact
Notes:

URI parameter SHALL be included and SHALL match wisat
sent in the contact header included in the registraequest.

Expires parameter SHOULD be included.

RFC 3261 [SIP]

X-OITF-Call-ID

RFC 3261 [SIP]

X-OITF-CSeq

RFC 3261 [SIP]

X-OITF-Supported

RFC 3261 [SIP] set to timer

X-OITF-Session-Expires

RFC 4028 [SES-TIMR]

Table 13: Supported HTTP extension headers in the r

esponse to an HNI-IGI INVITE Request for CoD

session setup (IG >OITF)

X-OITF HTTP Headers

Sour ce of Information for Coding purposes

X-OITF-Response-Line

RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Content-Type

RFC 3261 [SIP]

X-OITF-Content-Length

RFC 3261 [SIP]

X-OITF-Contact

RFC 3261 [SIP]

X-OITF-Session-Expires

RFC 4028 [SES-TIMR]

Table 14: Supported HTTP extension headers in HNI-I

Gl ACK Request for successful CoD session

teardown (OITF 2>IG)

X-OITFE HTTP Headers

Sour ce of Information for Coding purposes

X-OITF-Request-Line

The Request-URI in the ACK request SHALL be the cantac
included in the response to the INVITE message

RFC 3261 [SIP]
ACK <Request URI> SIP/2.0

X-OITF-From

RFC 3261 [SIP]
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X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line” of the initiaquest

X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]

The URI parameter SHALL be included, and SHALL matgiat
as been inserted in the INVITE message. The |IQdes all other
mandatory parameters that are absent.

5.2.2.1.3 Session Termination
The OITF SHALL send the request for a Content omByed session termination using the following prarced

Step1:  The OITF SHALL send an HTTP POST request to thever the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:
- <list of HTTP headers> as per RFC 26HI TP]
- <list of SIP headers encoded as HTTP headersperatable 15

. HTTP Request Body: Empty

Step2:  The IG SHALL validate that the request includdgsta mandatory SIP headers required for the ontgoi
message, as per Table 15. The IG SHALL reject aa®ithat is missing any mandatory SIP headersawith
non-200 OK HTTP response, including the reasomdjaction.

Step 3: The IG SHALL send a SIP BYE to the network, touest the termination of a unicast session, and shal
wait for the response. The IG SHALL then retur208 OK HTTP response (or other appropriate resgnse
to the OITF to report the response to the termimatéquest. The response includes a list of SHldrs as
per Table 16 in addition to the normal HTTP hea@srper RFC 26161 TTP].

Table 15: Supported HTTP extension headers in HNI-I Gl BYE Request for CoD session teardown

(OITF=>IG)
X-OITFHTTP Headers Sour ce of Information for Coding purposes
X-OITF-Request-Line RFC 3261 [SIP]
BYE <Request URI> SIP/2.0
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line” of the initiaquest

X-OITF-Contact RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

Table 16: Supported HTTP extension headers inther  esponse to an HNI-IGI BYE Request for CoD
session teardown (IG 2>OITF)

X-OITFHTTP Headers Sour ce of Information for Coding purposes
X-OITF-Response-Line RFC 3261 [SIP]

SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
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X-OITE-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

5.2.2.1.4 Session Refresh

It is the responsibility of the OITF applicationnefresh the CoD session before the session exfihesiG SHALL
consider a session terminated if it is not refreshe

5.2.2.2 Protocol for streaming for unmanaged model over UNIT-17
The use of the HTTP protocol on this reference pSMALL comply with[HTTP]
The Content Delivery Function SHALL support the BatHTTP header in a GET request from the OITF dice

unnecessary network usage by allowing partialee#iifor use in cases such as trick play. The QVEY pre-buffer
the content in order to sustain play-out even whherHTTP transfer is stalled.

5.2.3 Content Download

Content Download is a service where IPTV contedbiwnloaded to the optional Internal Storage Systethe OITF.
The OITF may play-out the content while downloadifigck play MAY be performed within the downloadedntent
depending on the content rights.

5.2.3.1 Protocol over UNIT-17
The use of the HTTP protocol on this reference pSHALL comply with[HTTP]

The Content Delivery Function SHALL support the BatdTTP header in a GET request from the OITF doce
unnecessary network usage by allowing partialeesdi

5.3 Protocol for Service Access and Control Functions

5.3.1 Service Provider Discovery
5.3.1.1 Protocol over HNI-IGI for the Managed Model

5.3.1.1.1 Retrieval of Service Provider Discovery Information

The procedures in this section SHALL only be perfed in the context of the default user. When thEFXupports
native HNI-IGI, it SHALL follow the following procdure to retrieve Service Provider Discovery Infofimm

Step 1:  The OITF SHALL send an HTTP POST request to theVver the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theoatent of the HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperatable 17

. HTTP Request Body: Empty or optionally, the OITF MAY include a bodysasiated with the appid
“urn:oipf:application:iptv-SP-discovery”.

The optionamessage body sent to the Service Provider Discd#€r$HALL include the capabilities of the
OITF. The Content-Type of the message body SHALIsdteto “application/vnd.oipf.ueprofile+xml”, which
refers to the MIME type of the schema defined imé&xD.2. See Table 17 for X-OITF-Content-Type heade
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Step 2:

Step 3:

Step 4:

Step 5:

The IG SHALL validate that the request includdgla mandatory SIP headers required for the ontgoi
message as per Table 17. The IG SHALL reject ag®tthat is missing any mandatory SIP headersawith
non-200 OK HTTP response, including the reasomdjaction.

If the IG has the requested information, it SHAldspond immediately with HTTP 200 OK. If not, ti |
SHALL send a SIP SUBSCRIBE to the network, to stibscto the “ua-profile” event, and SHALL wait for
the response to the subscription request. TheH&LSE then return a 200 OK HTTP response (or other
appropriate responses) to the OITF to report thpaese to the subscription request. The responkeles

a list of SIP headers as per Table 18 in additoé normal HTTP headers as per RFC Z6LBTP].

The OITF SHALL send an HTTP HNI-IGI PENDING_IG ngept (refer to Section 5.5.1.1, “HNI-IGI
Message Types”), and SHALL wait for any incomingsseges.

When a SIP NOTIFY is received by the IG for a-fuafile” event, the IG SHALL return a HTTP 200 OK
response to the OITF. The response includes aflBtP headers as per Table 19 in addition to tvenal
HTTP headers as per RFC 26T TP]. The body of the HTTP response SHALL be the Sl&yleceived
in the incoming NOTIFY message. The content offi@P Response SHALL be as follows:

HTTP Response Header: Including the following:

<list of HTTP headers> - as per RFC 26H3 TP]

<list of SIP headers encoded as HTTP headersperatable 19

HTTP Response Body: Body of the incoming NOTIFY

The OITF SHALL parse the XML document in the bodyensure that it complies with the schema defined i
Section 3.2.1 ofMETA].

When parsing the list of parameters, the OITF SHAdlke the following action:

If the Service Provider Discovery Information foBarvice Provider is already present in the OITE (i
for which the OITF already has an entry), and

- If the “@Version” attribute does not have the sarakele as that received in the NOTIFY message,
then the OITF SHALL perform the following actions:

" The OITF SHALL update its parameters with the nelugs sent by the Service Provider
Discovery FEAIlso if the Segment@ID or Segment@Version has chanbed)tTF SHALL
update the service discovery information with tleeteived from the Service Discovery FE.

- If the “@Version” attribute has the same valuelead teceived in the NOTIFY message, the OITF
SHALL NOT update the stored Service Provider Digggninformation.

If the Service Provider Discovery Information foBarvice Provider is not known to the OITF (i.be t
OITF does not have an entry for the Service Peavidiscovery Information)

- The OITF SHALL create a new entry for the new Sexwrovider with all the parameters received
in the NOTIFY message.

The IPTV Service Provider Discovery Informationideted via this protocol SHALL conform to ETSI TS2034
[TS102034], Section 5.2.5, with the extended element defingdbe Metadata SpecificatigiM ETA].

Step 6:

Once the OITF accepts the HTTP message contaih@éimcoming SIP NOTIFY, it SHALL send an HTTP
HNI-IGI PENDING_IG request to the IG. The contefthe HTTP Request SHALL be as follows:

HTTP Request Header: Including the following:

<list of HTTP headers> - as per RFC 26H3 TP]

<list of SIP headers encoded as HTTP headersperatable 20

HTTP Request Body: Empty

Copyright 2009 © Members of the Open IPTV Forum e.V.



Page 38 (187)

Step 7:  The IG SHALL send the SIP 200 OK response to #tevark and then SHALL return to Step 5 to handle
any subsequent NOTIFY received from the network.

5.3.1.1.2 Procedure for Cancellation of the Subscription
The procedure for de-registering the IPTV defagirutMUST be preceded with a cancellation of supton.

The procedure is the same as the procedure fating a subscription to the “ua-profile”, excepat the
X-OITF-Expires header in Table 17 SHALL be setto 0

Table 17: Supported HTTP extension headers in HNI-I Gl SUBSCRIBE Request for SP Discovery

X-OITFHTTP Headers Sour ce of Information for Coding pur poses
X-OITF-Request-Line RFC 3261 [SIP]
Note: SUBSCRIBE <Request URI> SIP/2.0

The request URI SHALL be set to the well known Pi3le PSI
SHALL be composed of the domain name extracted ttzen
public user identity with a user part set to “OIFFTV_SPD”.
(e.g., OITF_IPTV_SPD@<domain_name>)

X-OITF-From RFC 3261 [SIP]
Note:

The From user MUST be set to the IMPU of the defaul

user.

X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valothe
Request URI in the “X-OITF-Request-Line”

X-OITF-Event RFC 3265 [SIP-EVNT] and as per ETSI 183 063

Extend the existing “ua—profile” event package $6P [TS183063] Section 5.1.2.2.1
SUBSCRIBE request

The Event header SHALL be set to the “ua-profileért package.
The Event parameters SHALL be set as follows:
- The “profile-type” parameter SHALL be set to “digption”.

- The “appids” parameter SHALL be set to
“urn:oipf:application:iptv-SP-discovery”.

X-OITF-Contact RFC 3261 [SIP]
Notes:

1. URI parameter MUST be included, and MUST matehvilue
that is sent in the Contact header in the registiagquest.

2. Expires parameter SHOULD be included
3. Priority parameter SHOULD be included
The IG includes all other mandatory parametersdhagbsent.

X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Expires RFC 3261 [SIP]

Note: If absent a default value according to RFC13&3P]
SHALL be assumed by the IG

To cancel the subscription, the X-OITF-Expires SHAle set to

0

X-OITF-Accept RFC 3261 [SIP]
Set to “application/vnd.oipf.spdiscovery+xml”

X-OITF-Content-Type RFC 3261 [SIP]

Included, optionally, when signalling OITF capati#s according
schema defined in Annex D.2. It SHALL be set to
“application/vnd.oipf.ueprofile+xml”
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Table 18: Supported HTTP extension headers inther esponse to an HNI-IGI SUBSCRIBE Request for
SP Discovery

X-OITF HTTP Headers Sour ce of Information for Coding pur poses
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Expires RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]

Table 19: Supported HTTP extension headers inthe N OTIFY request to the SUBSCRIBE to SP

discovery
X-OITFHTTP Headers Sour ce of Coding I nfor mation
X-OITF-Request-Line RFC 3261 [SIP], RFC 326%IP-EVNT] and
Note: The Request URI MUST match the contact URI ietlin | draft-ietf-sipping-config-framework-1g5I P-CFG]
the contact field of the SIP SUBSCRIBE NOTIFY <Request URI> SIP/2.0
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Event RFC 3265 [SIP-EVNT] and as per ETSI 183 063
[TS183063] Section 5.2.2.2
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-Subscription-State RFC 3265 [SIP-EVNT] and RFC 3856 [SIP-PRES]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Content-Type RFC 3261 [SIP]
Set to “application/vnd.oipf.spdiscovery+xml”
X-OITF-Content-Length RFC 3261 [SIP]

Table 20: Supported HTTP extension headers inther esponse to a NOTIFY request to the
SUBSCRIBE to SP discovery

XOITF HTTP Headers Sour ce of Coding I nfor mation
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]

Note: Cancellation of subscription is not requirechié tX-OITF-Expires header was set to 0 in the inidBSCRIBE
request.

5.3.1.1.3 Refreshing the Subscription
The procedure for refreshing a subscription isstime as the procedure for initiating a subscription

The application initiating the subscription proceel@HALL refresh the subscription based on theesgfrsubscription
timer information received in the response to thigssription. Refreshing a subscription SHOULD begqgrened before
the expiry of the refresh timer. A subscriptionttisanot refreshed will be terminated.
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The IG SHALL consider a subscription terminatetsinot refreshed

5.3.1.2 Protocol over UNIS-19 for the Unmanaged Model and Non-native HNI-IGI

The OITF retrieves the Service Provider Discoveryyepoint and uses the entry point to retrievistdf IPTV service
providers using HTTP for that purpose. The IPTW&e Providers list SHALL be delivered as SD&Sarts or
DAE applications.

When an IPTV service provider discovery entry pdsraelected, Service Provider Discovery informa&HALL be
delivered as Service Discovery and Selection (SD&S8drds or as DAE applications. This informatismpiovided by
the Service Platform Provider.

When SD&S records are used, the HTTP protocol gonifigg to ETSI TS 102 03[ S102034] Section 5.4.2 SHALL
be used for the transport of IPTV Service Providecovery Information. The data delivered SHALL &mm to
ETSI TS 102 034TS102034] Section 5.2.5, with the extension definedNVhETA].

When DAE applications are used, the HTTP protoodl @ata formats SHALL conform to Section 5.2.2 gie@ IPTV
Forum Solution Specification Volume 5 - Declaratgplication Environment [DAE].

5.3.2 Service Discovery

5.3.2.1 Protocol over UNIS-6

The protocol on UNIS-6 SHALL be HTTP as definedOrAE] for DAE application based service discovefis
protocol is used for the unicast transport of HTRICMAScript documents between the OITF DAE functaom the
IPTV Application Functional Entity.

5.3.2.2 Protocol over UNIS-15

The protocol used on UNIS-15 for the transport IP3&fvice Discovery information SHALL be HTTP confong to
ETSI TS 102 034T S102034] Section 5.4.2.

The IPTV Service Discovery information delivered whis protocol SHALL conform to ETSI TS 102 0B45102034]
Section 5.2.6 with the extension definedMETA]
5.3.3 Service Access

5.3.3.1 Protocol over UNIS-6

UNIS-6 MAY be used for the unicast transport of HTRCMAScript documents between the OITF DAE funetand
the IPTV Application functional entity for DAE appation based service access.

See[DAE] for the details of the document format deliverélthis protocol.

5.3.3.2 Protocol over UNIS-7

The use of the HTTP protocol on this reference pSHALL comply with Section 4.1.2.2.2 (containeisbd delivery)
or Section 4.2 (query mechanism) of the DVB-IP Bitmend Content Guide specificatifBCG].

The Content Guide metadata delivered via this pat8HALL conform to ETSI TS 102 538CG] with the
extension defined IIMETA]

The OITF MAY request user specific information frane Metadata Control FE based on the IPTV Subiscnip
Profile. (See Section 5.3.4, “Subscription profilanagement and usage.”)
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5.3.4 Subscription profile management and usage

5.3.4.1 Protocols on UNIP-1

The OITF SHALL be able to obtain a user’s IPTV Surfgion Profile. See Annex B.2.2, “IPTV ServiceoRle
Manipulation through XCAP.” The format of the IPTSUbscription Profile SHALL conform to Annex D.1PTV
Subscription Profile.” The IPTV Subscription PrefiMAY be used for filtering the Broadband Contenide
metadata, i.e. for the provision of a personalisgtent guide.

The IPTV Service Profile Functional Entity SHALL pose XCAP Server behaviour (HTTP Server 1.1, XMtspg
and data repository) as defined XCAP].

UNIP-1 SHALL comply with XCAP as defined in RFC 4BPXCAP]

5.3.4.1.1 XCAP Application Usage for IPTV Service
Profile M anagement

The XML Configuration Access Protocol (XCAP) defthin RFC 4829 XCAP] is used for manipulating data stored in
the IPTV Service Profile Functional Entity. XCAHa@ls a client to read, write and modify applicatmmfiguration
data, stored in XML format, on a server. XCAP mXp4L document sub-trees and element attributes tad PIURIs,

so that these components can be directly accegsdd BP. XCAP uses the HTTP methods PUT, GET, andliBEE

to operate on documents stored in the ServicelBrefinctional Entity.

The data stored in the IPTV Service Profile FunraicEntity relates to the operation of the IPT\Wass. This
specification defines a new Application Usage towala client to manipulate data related to IPT\Wassgs.

XCAP requires the definition of XML documents tlaie compliant with the XML schema and constraimtingd for
a particular XCAP application usage. The applicatisage defines the XML schema for the data usdteby
application, along with other key pieces of infotina.

Central to XCAP is the construction of the HTTP UR4t points to a particular document or certaimponents of it.
A component in an XML document can be an XML eletnattribute, or the value of it.

XCAP application usage

XCAP requires application usages to fulfil a numbgesteps in the definition of such applicationgesarlhe remainder
of this section specifies the required definitiofishe IPTV services XCAP Application Usage.

Application Unique ID (AUID): Each XCAP application usage is associated withigue name called the
Application Unique ID (AUID). The AUID defined bynis application usage falls into the vendor-prajairig
namespace of XCAP AUID, where Open IPTV Forum issidered a vendor.

The proposed AUID to be allocated to the Open IFFDvum IPTV services application usage SHALL be
org.openiptvforum.iptv

XML schema: Implementations in compliance with this specificatSHALL implement the XML schema defined in
Annex D.

Default namespace: XCAP requires application usages to declaredéfault namespace. The default namespace of the
IPTV services XCAP application usage SHALL be

urn:oipf: params. xml:ns.iptv
MIME Type: The MIME type of IPTV service XML document SHALke
application/vnd.oipf.userprofile+xml
Validation constraints: This specification does not specify any additi@mmnstraints beyond those defined by XCAP.

Data Semantics: The XML schema does not accept URIs that couldXpeessed as a relative URI reference causing a
resolution problem. However, each of the suppleargrgervices should consider if relative URIs diensed in the
subdocument tree, and in that case, they shouidatedhow to resolve relative URI references. lndbsence of
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further indications, relative URI references shawmtdresolved using the document URI as the baeeatlative URI
reference.

Naming conventions: By default, IPTV Service Profile XML documentsastored in the IPTV Service Profile
Functional Entity. In order to facilitate the maumligtion of an IPTV Service Profile XML documentettefault XML
file name SHALL be:

iptvprofilexml

Resour ce inter dependencies: This specification does not specify additional ese interdependency beyond those
specified in the XML schema.

Authorization policies: The authorization policy for access and manipatatf an IPTV Service Profile document
SHALL be defined by the Service Provider.

5.3.4.2 Protocols over HNI-IGI

5.3.4.2.1 Subscription to notification of changes in the IPTV Service Profile

The procedure for subscription to notification bhages in the IPTV service profile SHALL be invoKkeaim either a
DAE application or an embedded application in th&F The procedures SHALL be as follows:

Step1:  The OITF SHALL send an HTTP POST request to thevér the HNI-IGI interface, as described in 5.5.1
OITF - IG Interface (HNI-IGI). The content of theTHP Request SHALL be as follows:

. HTTP Request Header: includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperatable 21.

. HTTP Request Body: The body contains the list of the requested UR$saiated with the XCAP resources
for which the subscription is issued. The MIME Tyifehe document inserted in the body will be slpthby
the Content-Type header, set to “application/viaf.agerprofile+xml”.

Step2:  The IG SHALL validate that the request includdgla mandatory SIP headers needed for the outgoing
subscription message, as per Table 21. The |G SH#&|dct a request that is missing any mandatory SIP
headers with a non-200 OK HTTP response, incluthiegeason for rejection.

Step 3: The IG SHALL send a SIP SUBSCRIBE to the netwéoksubscribe to the “xcap-diff’ event package, and
shall wait for the response to the subscriptioruest The IG SHALL return a HTTP 200 OK response to
the OITF to report the response to the subscripgguest. The response SHALL include a list of SIP
Headers as per Table 22 in addition to the nornTallMheaders as per RFC 26T TP].

Step4:  The OITF SHALL send an HTTP HNI-IGI PENDING_IG ngept (refer to Section 5.5.1.1, “HNI-IGI
Message Types”), and SHALL wait for any incomingsseges.

Step 5: When a SIP NOTIFY is received by the IG, the IGARH return a HTTP 200 OK response to the OITF
that includes the information carried in the incogdANOTIFY. The response SHALL include a list of SIP
headers as per Table 23 in addition to the normdiMheaders as per RFC 26T TP]. The body of the

HTTP response SHALL include the “xcap-diff+xml” dgoent carried in the NOTIFY body. This document

contains the changes in the XCAP document(s) ifledtin the subscription request in Step 1(b).

Step 6: When the OITF accepts the incoming SIP NOTIFGHALL send an HTTP POST PENDING_IG request
to the 1G to acknowledge the receipt of notificatiadhe content of the HTTP request SHALL be afed:

. HTTP Request Header: Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersperatable 24.
. HTTP Request Body: Empty
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Step 7 The IG SHALL send the SIP 200 OK response to the/oik and then SHALL return to Step 5 to handle

any subsequent NOTIFY messages that may be recmdhe network.

Table 21: Supported HTTP extension headers in HNI-I Gl SUBSCRIBE Request for receiving
notification of changes in the IPTV Service Profile

X-OITFHTTP Headers

Sour ce of Information for Coding pur poses

X-OITF-Request-Line
Note: The request URI MUST be set to the well kn&®@i of the
IPTV Service Profile FE:

The PSI SHALL be “IPTV-ServiceProfile@<domainname>"
where <domainname> SHALL be the IPTV Service Prewid
domain name obtained through Service Provider sego

RFC 3261 [SIP], RFC 3265 P-EVNT] and
draft-ietf-sip-xcapevent-OBXCAP-EVT]
SUBSCRIBE <Request URI> SIP/2.0

X-OITF-From

RFC 3261 [SIP]

X-OITF-To

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

RFC 3261 [SIP]

X-OITF-Event
The Event header SHALL be set to the “xcap-difféer/package.

RFC 3265 [SIP-EVNT] and as per ETSI 183 063
[TS183063] Section 5.1.5.1

X-OITF-Accept

The Accept header shall include the value
“application/xcap-diff+xml”. This header indicatds body
formats allowed in subsequent NOTIFY requests

RFC 3265 [SIP-EVNT] and as per ETSI 183 063
[TS183063] Section 5.1.5.1.

X-OITF-Content-type

SHALL be set to “application/vnd.oipf.userprofilefk as the
MIME Type of IPTV Subscription Profile schema.

RFC 3265 [SIP-EVNT]

X-OITF-Contact
Notes:

The URI parameter SHALL be included and SHALL matdtat
is sent in the Contact header included in the tedien request

The Expires parameter SHOULD be included

RFC 3261 [SIP]

X-OITF-Call-ID

RFC 3261 [SIP]

X-OITF-CSeq

RFC 3261 [SIP]

X-OITF-Expires
Notes: If absent a default value shall be assumgatenlG

RFC 3261 [SIP]

Table 22: Supported HTTP extension headers in the r

esponse to an HNI-IGI SUBSCRIBE Request

X-OITEF HTTP Headers

Sour ce of Information for Coding purposes

X-OITF-Response-Line

RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Expires

RFC 3261 [SIP]

X-OITF-Contact

RFC 3261 [SIP]
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Table 23: Supported HTTP extension headers inthe N OTIFY request containing changes in the IPTV
Service Profile

X-OITF HTTP Header Sour ce of Coding | nfor mation

X-OITF-Request-Line RFC 3261 [SIP]

Notes: The Request URI MUST match the contact URLinhed in | NOTIFY <Request URI> SIP/2.0

the contact field of the SIP SUBSCRIBE

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

X-OITF-Event RFC 3265 [SIP-EVNT] and as per ETSI 183 063
[TS183063] Section 5.1.5.2

X-OITF-Call-ID RFC 3261 [SIP]

X-OITF-Subscription-State RFC 3265 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Content-Type RFC 3265 [SIP-EVNT] and as per ETSI 183 063

The content-type header SHALL be set to [TS183063] Section 5.1.5.2

“application/xcap-diff+xml”.

Table 24: Supported HTTP extension headers inther  esponse to a NOTIFY request

X-OITF HTTP Header Sour ce of Coding I nfor mation
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]

5.3.4.2.2 Refreshing the Subscription

It is the responsibility of the application initiag the subscription procedure to refresh the gijitian according to the
“refresh subscription timer” parameter receivethi@ response to the subscription request. Refrgghe subscription
SHOULD be performed before the expiry of the reirgmer. A subscription that is not refreshed SHALd.
terminated after the expiration of the timer.

The IG SHALL consider a subscription terminatet ifot refreshed

5.3.4.2.3 Procedure for Cancellation of a Subscription
This procedure MAY be invoked at any time.

The procedure for de-registering the IPTV end ®&¢ALL be preceded by the cancellation of any stpton for
notification of changes in the user’s IPTV Servrrefile.

The procedure for cancellation of the subscripisothhe same as the procedure for initiating a siitsen to the ua-
profile event package, except that the X-OITF-Egpineader in Table 21 SHALL be set to 0.

5.3.5 Remote Management

5.3.5.1 General Procedures on UNI-RMS

The remote management functions required for mahegeices are specified in the general framewodud®nt
TRO69[TRO069] by the Broadband Forum. The framework documeas&ociated with a number of Technical Reports
that define the€WM P data models that are specific for each device function.
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5.3.5.1.1 UNI-RMS for IG, AG and WAN Gateway
In addition to TR-069, the following specificatio8$1ALL apply:

. TR-098[TR098] that defines the data model for the “internet gakedevice” SHALL apply to the WAN
Gateway FE (see RMS3 functional block of the “OffgfhV Forum — Functional Architecture” document
[ARCH].

. TR-106[TR106] that defines the data model for the generic CWNihaged device SHALL apply to the IG,
AG and WAN-Gateway FEs.

. TR-104[TR104] that defines the data model for the “SIP end-g@htALL apply to the IG (see RMS2
functional block of the “Open IPTV Forum — Functamrchitecture” documenfARCH]).
5.3.5.1.2 UNI-RMS for OITF

Although the remote management functions are spddif the general framework document TR-0BR069] by the
Broadband Forum, the protocol to remotely manadgeFQétail devices is intended to support limiteddtions mainly
for Performance Monitoring and Diagnostics. Consely, an OITF device doesn't fulfil all the reqarnents that are
requested in TR-06BIR069]. The limitations outlined in the following sect®shall apply.

OITF RPC Methods Support Requirements
An OITF SHALL implement the following RPC methods:

Method name OITF requirement ACS requirement
CPE methods Responding Calling
GetRPCMethods REQUIRED REQUIRED
SetParameterValues REQUIRED REQUIRED
GetParameterValues REQUIRED REQUIRED
SetParameterAttributes REQUIRED OPTIONAL
GetParameterAttributes REQUIRED OPTIONAL

ACS methods Calling Responding
Inform REQUIRED REQUIRED

As an OITF device doesn't support all the RPC requénts as defined [[TR069], the ACS SHALL implement the
GetRPCMethods to discover the limited set of meshsgported by the OITF.

The OITF RPC Methods SHALL respect the calling anguats and type as defined[ihR069], with the following
definition of the DeviceldStruct that is used foe tDeviceld argument of the Inform method:

* the 3 parameters ManufacturerOUI, ProductClassSamidhl Number have slightly different semantic
meanings in the context of OIPF and are obtainaah fthe X-HNI-IGI-OITF-DevicelD identifier (refer to
Section 5.5.1.9, “OITF Restart HNI-IGI Auxiliary Mesage.”)

o ManufacturerOUI = HEX(first 3 bytes of SHA-1(X))
0 ProductClass = "OIPF"
0 SerialNumber = HEX(remaining bytes, from 4th onSéfA-1(X))

where, X = (MAC address as bytes) + (domain nam&S€11 characters).
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Name Type Description

Manufacturer String(64) Manufacturer of the device

Ooul String(6) In the context of OIPF, this paramdtethe hexadecimal value of the first 3
bytes of SHA-1(X)

ProductClass String(64) In the context of OIPFs ftarameter is always "OIPF"

SerialNumber String(64) In the context of OIPFsthbarameter is the hexadecimal value of the

remaining bytes (from 4th on) of SHA-1(X)

OITF Data M odel

In the framework of the Open IPTV Forum, a spedifida model for the Remote Management of a retdiF@evice

has been defined. The data model has been obtorad R-135[TR135] and TR-10§TR106] with a selection of a
reduced set of parameters using the same semé@niibsa few exceptions) and the same types. TheFQldta model
is fully described in Annex K, “OITF-specific TR-23&nd TR-106 Remote Management Objects (Normative).

5.3.5.1.3 Configuration of the IG via Configuration File

CPE WAN Management protocol based on Broadbandnrdid-069[ TR069] SHALL be used to configure the IPTV
application in the IG. An IPTV configuration fiEHALL be used to populate the IG with the list skts with their
IMPU, Alias and Passwords and also configure whratker authentication is to be performed by theTlk file is
downloaded to the IG during the IG power up procedu

The configuration data SHALL be defined in XML asldall include the XML schema to be enforced agdhmest
configuration data.
5.3.5.1.3.1 Call Flow

There are 2 cases to be considered; the firstisagieen the remote server requests the I1G to dawntibe
configuration file at power up of the IG. This ré@s the I1G to contact the remote server. The doadhrequest is
subsequently used by the server to request the tBwnload the configuration file. Alternativelythe server is
configured (by some means) with the address of@hé can request the IG to contact it using tfw@ection Request
Notification mechanism, if the remote server supptitis mechanism.

The second case is when the process is initiatatleblG if it detects a corrupted file or if forree reason it lost the
file due to a reboot or an internal error.

Figure 3 is a call flow depicting the configuratiprocedure.
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Remote
IG Server

1. Open Connection

< 2. SSL Connection >

3. HTTP POST (Inform Request)

\4

v

4. HTTP response (inform response)

A

5. HTTP POST

\ A

6. HTTP response (Download Request)

A

7. Download the file from the indicated location

8. HTTP POST (TransferComplete Request)

v

9. HTTP response

A

Figure 3: Sequence for the Configuration of an IG
The following is a brief description of the flow:
Steps 1-4: Normal steps as per TR-069.
Step5: The IG sends an HTTP POST request with no HTTRydmbdy to the remote server.

Step 6:  The server returns an HTTP response that includ@ssnload request in the HTTP entity body. The
arguments are set as follows:

CommandKey: Mandatory — set by remote server.

FileType: Mandatory — set to 3: Vendor Configuratkile. The vendor in this case is Open IPTV
Forum

URI: Mandatory— set by remote server

Username: Optional — If used, must be configuretthénlG and remote server

Password: Optional — If used, must be configuretthénlG and remote server

TargetFileName: Mandatory — IPTV-ConfigurationPaetens

DelaySeconds: Mandatory — set to no delay
Successful URI: Not provided
Failure URI: Not provided
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Step 7:  Following that, the IG proceeds to download thefiguration file.

Step 8-9:  Once the download is complete, the IG sends asfesiomplete request to the remote server. The
arguments in the request are set as follows:

CommandKey: Mandatory - Set to the value receivetthé Download request.
FaultStruct: Mandatory in case of failure accordimg@ R-069

StartTime: Mandatory — Set according to TR-069

FinishTime: Mandatory — Set according to TR-069

Note that the above sequence is an example arneldheother valid sequences that can achieve the sssult.

5.3.5.1.3.2 Syntax of the IPTV-Configuration file
The following XML document is an example of a sclaefor an IPTV-Configuration file

Note that other configurations files with other estas may also apply to the IG and this is only>ample.

<?xml version ="1.0"

<xs: schema targetNamespace
xmlns:tns =" urn:oipf:config:ig:2009
xmlns:enum="urn:ietf:params:xml:ns:enum-token-1.0"
xmins ="http://www.w3.0rg/2001/XMLSchema” >

encoding ="UTF-8" ?>
=" urn.oipf:config:ig:2009

<l—schema filename is config-ig.xsd -->
<xs:annotation>

<xs:documentation xml:lang="en">
This schema is copyrighted by the Open IPTV Forum (
with Release 1 of the IPTV Solution Specificatio n.

"OIPF") and distributed in conjunction

Disclaimer

The Open IPTV Forum members accept no liability
This specification provides multiple options for
specification will complement the Release 1 spec
implementation and deployment profiles. Any impl
specifications that does not follow the Profilin
compliance.

Copyright Notification
No part may be reproduced except as authorized b
Any form of reproduction and/or distribution of
Copyright 2009 © Members of the Open IPTV Forum
All rights reserved.

</xs:documentation>

</xs:annotation>

<xs: import

schemalocation ="xml.xsd" />

<xs:import namespace="urn:ietf:params:xml:ns:enum-

schemalocation="imports/enum-token-1.0.xsd />

<xs: element name="IGconfiguration"
<xs: complexType name="IGconfigurationType"
<xs: sequence >
<xs: element name="AuthenticationSet"
type ="tns:AuthenticationSetType"
<xs: element name="GatewayAuthentication"
minOccurs ="0" />
<Xs: any namespace ="##other"
minOccurs ="0" maxOccurs ="unbounded"
</xs: sequence >
</xs: complexType >

type ="tns:IGconfigurationType"

maxOccurs ="unbounded"

processContents

whatsoever for any use of this document.

some features. The Open IPTV Forum Profiling
ifications by defining the Open IPTV Forum
ementation based on Open IPTV Forum

g specifications cannot claim Open IPTV Forum

y written permission.
these works is prohibited.

namespace ="http://www.w3.0rg/XML/1998/namespace"

token-1.0"

/>
>

/>
type ="xs: boolean"

="skip"
/>
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<xs: complexType name="AuthenticationSetType" >
<Xs: sequence >
<xs: element name="ldentifier" type ="tns:IMSPublicldType" />
<xs: element name="Password" type ="xs: string" />
<xs: element name="Alias" type ="xs: string" />

<xs:sequence minOccurs="0">
<xs:element name="IMPI" type="xs:string" />
<xs:element name="SIPDigestPassword" type="xs:s tring" />
</xs:sequence>
</xs: sequence >
</xs: complexType >

<l-e ================== Definition for IMSPublicldT ype ====================-->
<xs: complexType name="IMSPublicldType" >
<xs: choice >
<xs: element name="el64Number" type ="enum:el64NumberType" />
<xs: element name="SIPURI" type ="tns:SIPURIType" />
</xs: choice >
</xs: complexType >

<xs: simpleType name="SIPURIType" >
<xs: annotation >
<xs: documentation xml:lang="en" >
SIP URI pattern is defined based on the SIP URI
description provided in RFC 3261 (Section 2)
</xs: documentation >
</xs: annotation >

<xs: restriction base ="string" >
<xs: pattern
value ="[sS][il][pP][sS]?:(/[([MN?#]¥)?2(["?#]*) \?(["#]*) )2(#(*)?" />
<xs: restriction >

</xs: simpleType >
</xs: schema>

The schema establishes a binding between an IMficRdentity (IMPU), a user alias and a passwof@&IP Digest
authentication is used for user authentication]¥iel and SIPDigestPassword SHALL be included. édffise, it si
assumed that user authentication is based uporAK/S

The schema also supports a mechanism to instrei¢@&hif user authentication is mandatory in the €oner Network.
The schema is extensible.

An example of a configuration file that conformghe above schema is as follows:

<IGconfiguration>
<AuthenticationSet>
<ldentifier>sip://operator.example.com/MickJ</I dentifier>
<Password>RollingStones</Password>
<Alias>Mick Jagger</Alias>
<IMPI>household123@operator.com</IMPI>
<SIPDigestPassword>CCXDFGGH</SIPDigestPassword>
</AuthenticationSet>
<AuthenticationSet>
<ldentifier>sip://operator.example.com/BruceS</ Identifier>
<Password>TheBoss</Password>
<Alias>BruceSpringstein</Alias>
<IMPI>household123@operator.com</IMPI>
<SIPDigestPassword>CCXDFGGH</SIPDigestPassword>
</AuthenticationSet>
<GatewayAuthentication>Yes</GatewayAuthentication >
</IGconfiguration>

Copyright 2009 © Members of the Open IPTV Forum e.V.




Page 50 (187)

5.3.5.2 Remote Management using DAE APlIs
See DAE SpecificatiofDAE] Section 7.11.5.

5.3.6 User Registration and Network Authentication

5.3.6.1 Procedure for User Registration and Authentication in the Managed Model on the
HNI-IGI Interface
5.3.6.1.1 User Registration
This procedure SHALL be invoked in following cases:
. When the OITF is turned on if the OITF supportsihéve HNI-IGI function.

. When an IPTV end user explicitly logs on at an OUEg an Alias or IMPU other than the default IMBJ
Alias.

The IG SHALL NOT perform IMS registration when tidPU is already registered; however, the IG SHALRintain
a binding between the Alias/IMPU and the new candaiciress (OITF IP address).

If the identity being registered is not the defadéintity and if the default identity is not bouttdany OITF in the
consumer network, then the IG SHALL deregisterdbtault identity at the end of this procedure.

Step 1:  The OITF SHALL send an HTTP POST request to themGhe HNI-IGI interface, as described in Section
5.5.1, “OITF-IG Interface (HNI-IGI).” The contenf the HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:

- <List of HTTP headers> - as per RFC 2616 [HTTP]

- <list of SIP headers encoded as HTTP headersperabable 25
. HTTP Request Body: Empty

Step 2: The IG SHALL validate that the request includdgta mandatory SIP headers needed for the outgoing
registration message, as per Table 25. The |G s#jelit a request that is missing any mandatory SIP
headers with a non-200 OK HTTP response, incluthiegeason for the rejection.

Step 3: Once the IG completes the IMS registration procéss|G SHALL return a HTTP 200 OK response (or
other appropriate responses) to the OITF. TheorespSHALL includes a list of SIP headers as pbtera
26 in additional to the normal HTP headers as &€ R616 [HTTP].

If the OITF does not support native HNI-IGI, usegistration SHALL be done through a DAE application

5.3.6.1.2 User De-registration
This procedure is invoked in the following cases:
. The OITF is turned off and the OITF supports nati-1GlI.
. An IPTV end user, who has registered with his oMPU, deregisters from an OITF

Note that if the de-registered identity is the déifaentity for the subscription, and if there atber OITFs in the
consumer network that are still turned on, the FAEL NOT perform the IMS de-registration proceduRather, the
IG SHALL remove the binding between the subscripti@fault identity and the OITF’s contact address.

The IG SHALL NOT perform IMS deregistration when IAfPU is already registered on multiple OITFs, the IG
SHALL remove the binding between the IMPU and th&FOIP address from which the user has deregistered

The IG SHALL perform the IMS deregistration procealif the IMPU was bound to a single OITF.
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Step 1:  The OITF SHALL send to the IG an HTTP POST requesttaining an X-OITF-Request-Line header on
the HNI-IGI interface, as described in Section 5.50ITF-IG Interface (HNI-IGI).” The content of ¢h
HTTP Request SHALL be as follows:

. HTTP Request Header including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperatable 25
. HTTP Request Body: Empty
Step 2: The IG SHALL validate that the request includdgta mandatory SIP headers needed for the outgleng

registration message as per Table 25. The IG SH&jdct any request that is missing any mandattty S
headers with a non-200 OK HTTP response, incluthiegeason for the rejection.

Step 3:  Once the IG completes the IMS de-registration @secthe 1G SHALL return a HTTP 200 OK response (or
other appropriate responses) to the OITF. TheorespSHALL include a list of SIP headers as peldab
in addition to the normal HTTP headers as per REGPHTTP].

Table 25: List of mandatory HTTP extension headers  for User Registration/De-Registration (OITF  2>1G)

X-OITF HTTP Header Sour ce of Information for Coding pur poses
X-OITF-Request-Line RFC 3261 [SIP]
The Request-URI is that of the P-CSCF, and is fetclyetiéo REGISTER <Request URI> SIP/2.0

OITF as per Section 7.1.1 of ETSI TS 183 019 Nekwor
Attachment: User-Network protocol Interface Defimits
[TS183019]. The IG SHALL be responsible for resotythe
domain name.

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

X-OITF-Contact RFC 3261 [SIP] and RFC 3840 [RFC3840]
Notes:

1. Contact MUST include Feature Tags parameter.
2. URI parameter MUST be included.

3. Expires parameter SHOULD be included

4. Priority parameter SHOULD be included

IG adds all the other mandatory parameters thalasent in the
X-OITF-Contact. Default values are assigned by ¢ optional
parameters that are not provided in the X-OITF-Canta

X-OITE-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

Table 26: List of HTTP extension headers for User R egistration/De-Registration Response (IG  >O0ITF)

X-OITF SIP Header Sour ce of Information for Coding purposes
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From SIP header field prefixed with X-OITF
X-OITF-To SIP header field prefixed with X-OITF
X-OITF-Expires SIP header field prefixed with X-OITF
X-OITF-Contact SIP header field prefixed with X-OITF
X-OITF-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]
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If the OITF does nto support native HNI-IGI, userelistration SHALL be done through a DAE applizati

5.3.6.1.3 Procedure for Refreshing a Registration
This procedure MAY be initiated by the OITF at dimye before the expiry of the registration refréisher.

The procedure is the same as the procedure fateeigig a user. A registration SHALL be terminaifatlis not
refreshed before the expiry of the registratione®f timer.

For an OITF-initiated registration, the IG SHALLrider a registration terminated (that is, the dgeregistered) if it
is not refreshed. In this case, the IG executegibeedures associated with user deregistration.
5.3.6.1.4 Procedure for Subscription to the Registration Event Package

This procedure SHALL be invoked immediately aftee successful registration of an IMPU (including tefault
identity) or an IPTV end-user identity.

Step 1:  The OITF SHALL send an HTTP POST request to themGhe HNI-IGI interface, as described in Section
5.5.1, “OITF-IG Interface (HNI-IGI).” The contenf the HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:

- <list of HTTP headers> - as per RFC 26H3 TP]

- <list of SIP headers encoded as HTTP headersperaable 27
. HTTP Request Body: Empty

Step2:  The IG SHALL validate that the request includdgla mandatory SIP headers for the outgoing
subscription request message, as per Table 21T B&IALL reject a request that is missing any maoda
SIP headers with a non-200 OK HTTP response, inuduthe reason for the rejection.

Step 3:  The IG SHALL send a SIP SUBSCRIBE to the netwéoksubscribe to the Registration event, and shall
wait for the response to the subscription requ&bie IG SHALL return a HTTP 200 OK response (oreoth
appropriate responses) to the OITF to report thpaese to the subscription request. The respdisd 1S
include a list of SIP headers as per Table 28 ditad to the normal HTTP headers as per RFC 2616
[HTTP].

Step 4. Following that, the OITF SHALL send an HTTP HNHIBENDING _IG request (refer to Section 5.5.1.1,
“HNI-IGI Message Types”), and shall wait for angpense.

Step 5: When a SIP NOTIFY is received by the IG, the IBARL return a HTTP 200 OK response to the OITF.
The response SHALL include the list of SIP headsrper Table 29 in addition to the normal HTTP kesad
as per RFC 2611 TTP]. The body of the HTTP response SHALL include th 8ody received in the
incoming NOTIFY (See also Section 6.3.2.2, “Progcedor User Registration and Authentication in a
Managed Model on UNIS-8.)"

Step 6: Once the OITF accepts the incoming SIP NOTIFBHIALL send an HTTP POST PENDING_IG request
to the 1G. The content of the HTTP Request SHALlabdollows:

. HTTP Request Header: It includes the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersperatable 30
. HTTP Request Body: Empty

Step7:  The IG SHALL send the SIP 200 OK response to #tevork and then SHALL return to Step 5 to handle
any subsequent NOTIFY received from the network.
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Table 27: Supported HTTP extension headers in the H

NI-IGI SUBSCRIBE Request for the Registration

Event Package

X-OITF HTTP Header

Sour ce of Information for Coding pur poses

X-OITF-Request-Line

Note: The request URI SHALL be set to the Publimtitg of the
IPTV end user who has just registered

RFC 3261 [SIP]
SUBSCRIBE <Request URI> SIP/2.0)

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Event RFC 3265 [SIP]Jand RFC 3680 (registration event)

[SIP-REG]

X-OITF-Accept

RFC 3265 [SIP-EVNT] and RFC 3688I P-REG]

X-OITF-Contact
Notes:

1. URI parameter SHALL be included, and SHALL matdimat is
sent in the Contact header included in the registraequest.

2. Expires parameter SHOULD be included
3. Priority parameter SHOULD be included
The IG includes all other mandatory parametersahagbsent.

RFC 3261 [SIP]

X-OITF-Call-ID

RFC 3261 [SIP]

X-OITF-CSeq

RFC 3261 [SIP]

XOITF-Expires

RFC 3261 [SIP]

Table 28: Supported HTTP extension headers in the r

esponse to an HNI-IGI SUBSCRIBE Request for

the Registration Event Package

X-OITF HTTP Header

Sour ce of Information for Coding purposes

X-OITF-Response-Line

RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITE-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Expires

RFC 3261 [SIP]

X-OITF-Contact

RFC 3261 [SIP]

Table 29: List of HTTP extension headers for a HNI-

IGI NOTIFY request sent IG 2OITF

X-OITF HTTP Header

Sour ce of Coding Infor mation

X-OITF-Request-Line

Notes: The Request URI MUST match the contact URLiohet! in
the contact field of the SIP SUBSCRIBE

RFC 3261 [SIP]
NOTIFY <Request URI> SIP/2.0

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

X-OITF-Event RFC 3265 [SIP-EVNT] and RFC 3680 (registration
event) [SIP-REG]

X-OITF-Call-ID RFC 3265 [SIP-EVNT] and RFC 3680 [SIP-REG]

X-OITF-Subscription-State RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITE-Content-Type

RFC 3265 [SIP-EVNT] and RFC 3680 [SIP-REG]

X-OITE-Content-Length

RFC 3261 [SIP]

X-OITF-Contact

RFC 3261 [SIP]
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Table 30: List of HTTP extension headers in the res  ponse to a NOTIFY request

X-OITF HTTP Header Sour ce of Information for Coding pur poses
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Content-Type RFC 3261 [SIP]
X-OITF-Content-Length RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]

5.3.6.1.5 Procedure for Terminating a Subscription to the Registration Event Package
This procedure SHALL be invoked prior to de-registe a user

The procedure is the same as the procedure f@ting a subscription to the Registration eventyéeer in this case
the X-OITF-Expires header in Table 27 SHALL betsed.

For an OITF-initiated registration, the IG SHALLrider a subscription terminated if is not refreshe

5.3.6.1.6 Refreshing Subscription to Registration Event
The procedure is the same as the procedure fating a subscription.

It is the responsibility of the application initiag the subscription procedure to refresh the sifitsan according to the
refresh subscription timer information receivedha response to the subscription request. Refrgshasubscription
SHOULD be performed before the expiry of the refrgser. A subscription that is not refreshed befitre expiration
of the refresh timer SHALL be terminated

5.3.6.1.7 Registration of DAE/Embedded Applications

IMS applications, DAE or embedded, that are in#ibin the OITF and expect unsolicited incoming rages SHALL
register with the IMS network the feature tags antiie appropriate service URN (ICSI) and /or IMBl&cation
reference identifier (IARI) for the initiated apgdition where mandated by the specification goverttie application
[TS183063], [SMPL-IM], [TS124503], [RFC3840], [RFC3841]. This allows unsolicited incoming SIP messages
destined for users and targeted for these apmitsito be delivered to the appropriate applicatistance in the OITF.

The procedure used by an application for registettie appropriate feature tags and/or service URSI] and/or
IARI is the same procedure used for user registnati

5.3.6.2 GBA Authentication

This section describes the HNI-IGI message foiGB& Authentication. For the details of the sequefocesBA
Authentication, refer to Section 5.4.4[@fSP]. Note that GBA authentication applies only forussgistration and
authentication based on IMS AKA.

5.3.6.2.1 Initial GBA registration

After IMS registration is successfully performedgdaf the IG supports GBA Authentication, OITFs popting native
HNI-IGI SHALL issue following GBA registration re@st to the IG. OITFs that do not support native HBll do not
support GBA.

Step 1:  The OITF SHALL send an HTTP POST request to theTli@& content of the HTTP Request SHALL be as
follows:

. HTTP Request Headers: Including the following:
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- <list of HTTP headers> - as per RFC 26H3 TP]
- <X-HNI-IGI-Request: GBA-Registration>
. HTTP Request Body: Empty
Step 2:  After the GBA bootstrapping procedure over UNISH IG returns an HTTP 200 OK response.

5.3.6.2.2 Credential Retrieval by an OITF for Re-use of GBA Authentication

The key Ks that is established during the GBA region MAY be reused later for user authenticathowl service
access by consumer network applications.

Each time an OITF needs to access a service th#feied by an AS (i.e. NAF) that requires GBA Aeihtication, a
specific key Ks_NAF SHALL be derived by the IG ahe server side GBA Single Sign-on function (thé=BS his
generated key SHALL be conveyed to the OITF indtiesumer network by the IG, and to the AS by theeseside
GBA Single Sign-on function (the BSF). The key KAMNSHALL then be used for authentication between@hTF
and the AS, using HTTP Digest authentication asifpd by[UB-UA]. The OITF SHALL act as the UE as specified
in [UB-UA].

As a pre-requisite to this procedure, the GBA pdoce MUST have been successfully completed.
The complete procedure for retrieval of credentigishe OITF from the IG is specified j@SP].
The HNI-IGI procedure for credential retrieval sfallows:-

Step 1:  The OITF SHALL send an HTTP POST request to theTi& request includes the NAF_ID. The content
of the HTTP Request SHALL be as follows:

. HTTP Request Headers: Including the following:
- <list of HTTP headers> - as per RFC 26H3 TP]
- <X-HNI-IGI-Request> - set to Fetch-GBA-Credentials

- <X-HNI-IGI-NAF-ID> - set to NAF ID as specified iBRGPP 33.220GAA]. The NAF_ID is
constructed as follows: NAF_ID = FQDN of the NARJp security protocol identifier. The identifierf
Ua security protocol HTTP Digest authenticationaading to[UB-UA] is (0x01,0x00,0x00,
0x00,0x02),.

. HTTP Request Body: Empty
Step2: The IG SHALL generate Ks_NAF, which is computedakmws:

Ks_NAF = KDF (Ks, “gba-me”, RAND, IMPI, NAF_ID), hhere KDF is the key derivation function as
specified in Annex B ofGAA]and the key derivation parameters consist of tee'sitMPI, the NAF_ID
and RAND.

The IG SHALL return an HTTP 200 OK to the OITFthecludes the Ks_NAF, the B-TID, and the lifetime
of the key Ks_NAF. The lifetime indicates the eypime of the key Ks_NAF and is equal to the lifie¢i of
the key Ks (which was specified by the BSF durimg GBA bootstrapping procedure). The content of the
HTTP 200 OK response is as follows:

. HTTP Response Headers: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <X-HNI-IGI-KS_NAF> - set to the computed Ks_NAF
- < X-HNI-IGI-B_TID> - set to the B-TID
- <X-HNI-IGI-LifeTime> - set to life time of the kel{s NAF
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5.3.6.3 User ID Retrieval for managed network services

The OITF SHALL retrieve a list of user IDs (IMPUaAlias) from the 1G for managed service over thelHGI
interface. This procedure SHOULD NOT require usghantication. The IG SHALL at a minimum provide tiiefault
identity for the household and MAY provide all dahie identities. OITFs that do not support natillél-1GlI
SHOULD retrieve the User IDs using DAE.

Step 1:

Step 2:

The OITF SHALL send an HTTP POST request to theTli& content of the HTTP Request SHALL be as
follows:

HTTP Request Header: Including the following:
- <list of HTTP headers> - as per RFC 26H3 TP]
- <X-HNI-IGI-Request: Fetch-UserIDs>
HTTP Request Body: Empty
The IG returns a list of user IDs (IMPU and Aligsas follows:

The IG SHALL return an HTTP 200 OK to the OITF.€Ttontent of the HTTP 200 OK response SHALL
be as follows:

HTTP Response Headers: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]

HTTP Response Body: a list of IMPUs and Display names (alias). Elememesseparated with commas,
entries are separates with semi-colon, in the forridPU1> <alias1>;<IMPU2> <alias2>,... etc. Thesfir
entry SHALL be the default identity for the houskho

The usage of IMPU and Alias by the OITF is defilgydhe CSP specification.

Depending on the policy of the IG and service plevj the IG MAY return the default identity only this
case, the user of the OITF SHALL be required t@eatuser ID manually.

5.4 Protocols for Communications Functions

5.4.1 CallerID

5.4.1.1 Procedure for Instant Message Based Caller ID

5.4.1.1.1 Procedure on HNI-IGI

The OITF supports the following procedure for Call®. The incoming message carrying a Caller ID e#dher be
handled by a native application in the OITF, oaiDAE application. The same HNI-IGI message forimaised in

either case.

Step 1:  The IG receives an incoming SIP MESSAGE from tavork.

Step 2:  The IG forwards the information in the SIP MESSA®Ehe OITF in the HTTP 200 OK response to a
PENDING_IG request that was established when tpécagtion started. The list of SIP headers to be
included in the message to the OITF SHALL be asldale 31. The body of the SIP MESSAGE SHALL
be included in the HTTP response body.

Step 3:  Upon receipt of the message, the OITF SHALL issuéiTTP POST request. The content of the HTTP

request SHALL be as follows:
HTTP Request Header: including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperafable 32
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. HTTP Request Body: Empty
Step4:  The IG SHALL send SIP 200 OK to the network.

Note: For handling of new incoming SIP MESSAGEegrdb Section 5.3.2 of the DAE specificatidAE] titled “IMS
Notification Framework”

Table 31: List of HTTP extension headers for an Ins  tant Message Based Caller ID (IG ->OITF)

X-OITF HTTP Header Sour ce of Coding I nfor mation

X-OITF-Request-Line RFC 3261 [SIP]

Note: The request URI MUST be set to the IMS Puldlentity MESSAGE <Request URI> SIP/2.0
(IMPU) of the target of the message

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

X-OITF-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Content-Type RFC 3429 SIP-IM], Draft OMA-TS-SIMPLE_IM-
V1 0-20080820-D[SMPL-IM]

X-OITF-Content-Length RFC 3261 [SIP]

Table 32: List of HTTP extension headers for the re  sponse to an Instant Message Based Caller ID

(OITF2I1G)
X-OITF HTTP Header Sour ce of Coding I nfor mation
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

5.4.1.2 Procedure for IMS Telephony Based Caller ID (OPTIONAL)

5.4.1.2.1 Procedure for HNI-IGI

The following procedure MAY be supported in the ®©Ifbr Caller ID presentation to the OITF user assult for an
incoming IMS voice call to the I1G.

The incoming message, carrying information on M8 voice call, can either be handled by a natiaieation in the
OITF, or by a DAE application. The same HNI-IGI reage format is used in either case.

Step 1:  The IG receives an incoming SIP INVITE.

Step2: The IG forwards the SIP INVITE to the OITF asHiRTP response to a PENDING_IG request. The list of
SIP headers to be included in the message to theE €Hall be as per Table 33. The content of thienv
message SHALL also be included.

Step 3: Upon receipt of the message, the OITF issues anFHHOST request indicating that the voice call is no
supported by the OITF by response code 415 Unstggbdtedia Type. Other values MAY be used
according to RFC 326[1SI P]. The content of the HTTP Request is as follows:

. HTTP Request Header Including the following:
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- <list of HTTP headers> - as per RFC 26H3 TP]
- <list of SIP headers encoded as HTTP headersperatable 34
. HTTP Request Body: application/sdp
Step4:  The IG SHALL forward the SIP response to the nekwo

Step 5:  When the IG receives the SIP ACK from the netwamkl SHALL forward it to the OITF as an HTTP
response to a PENDING_IG request. The list of S&ders to be included in the message to the OlakF sh

be as per Table 35.

Note: For handling of new incoming INVITE messaff@snew dialogs, refer to Section 5.3.2 of the Dggecification
entitled “IMS Notification Framework”

Table 33: List of HTTP extension headers on the HNI
INVITE

-IGI interface (IG 2 OITF) for a received SIP

X-OITF HTTP Header Sour ce of Caoding I nfor mation

X-OITF-Request-Line

Note: The request URI MUST be set to the IMS Pubker
Identity of the target of the message

RFC 3261 [SIP]
INVITE <Request URI> SIP/2.0

X-OITF-From RFC 3261 [SIP]

X-OITF-To

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

RFC 3261 [SIP]

X-OITE-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Content-Type RFC 3261 [SIP], ETSI ES 283 002 [TS124503]

X-OITF-P-Called-Party-ID ETSI ES 283 002 [TS124503]

X-OITF-P-Asserted-Identity ETSI ES 283 002 [TS124503]

Table 34: List of HTTP extension headers on the HNI  -IGl interface (OITF =1G) for a response to the
SIP INVITE

X-OITF HTTP Header Sour ce of Coding I nfor mation

X-OITF-Response-Line RFC 3261 [SIP]

SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Accept RFC 3261 [SIP]

Table 35: List of HTTP headers in the HNI-IGI ACK M  essage (IG 2>OITF)

X-OITF HTTP Header Sour ce of Coding I nfor mation

X-OITF-Request-Line RFC 3261 [SIP]

ACK <Request URI> SIP/2.0

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Accept

RFC 3261 [SIP]
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5.4.2 Instant Messaging

5.4.2.1 Procedure for Instant Messaging on HGI INI

Instant Messaging on the OITF uses the HNI-IGI fiomality, as described in Section 5.5.1, “OITFi@erface (HNI-
IGI).”

There are two cases, messages originating fror®EhE, and messages terminating in the OITF.

5.4.2.1.1 Procedure for OITF Originating an Instant Messaging
The following procedure is supported in the OlITFtminate instant messages:

An instant message can either originate from aveatpplication in the OITF or from a DAE applicatidr he same
HNI-IGI message format is used.

Step 1:  The OITF SHALL send an HTTP POST request to thei$tag the HNI-IGI functionality, as described in
5.5.1, OITF-IG interface (HNI-IGI). The contenttie HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersperatable 36
. HTTP Request Body: The content type as per RFC 3428 [SIP-IM]

Step 2:  The IG SHALL validate that the request includdgla mandatory SIP headers for the message acabhés
36. The IG SHALL reject a request that is missing mandatory SIP headers with a non-200 OK HTTP
response, including the reason for rejection.

Step 3: The IG SHALL send a SIP MESSAGE to the networkhéf the IG receives the response, the IG SHALL
return a 200 OK HTTP response (or other appropregponses) to the OITF to report the respondaeto t
SIP MESSAGE. The response includes a list of ®i&lbrs as per Table 37 in addition to the normalMT
headers as per RFC 26[6TTP].

Table 36: List of HTTP extension headers for an out  going Instant Message (OITF -2>1G)

X-OITE HTTP Header Sour ce of Coding I nfor mation

X-OITF-Request-Line RFC 3261 [SIP]

Note: The request URI MUST be set to the Publictidgof the MESSAGE <Request URI> SIP/2.0
target of the message

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Content-Type RFC 3261 [SIP]
X-OITF-Content-Length RFC 3261 [SIP]

Table 37: List of HTTP extension headers for the re  sponse to an outgoing and incoming Instant
Message (IG>OITF and OITF2>IG)

SIP Headers Sour ce of Coding I nfor mation
X-OITF-Response-Line RFC 3261 [SIP]

SIP/2.0 <response>
X-OITF-From RFC 3261 [SIP]
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X-OITE-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

5.4.2.1.2 Incoming Instant Messaging Procedure
The following procedure is supported in the OITFifacoming instant messages:

The incoming message can be handled either byiaeragiplication in the OITF, or in a DAE applicatiolr he same
HNI-IGI message format is used in either case.

Step 1.  The IG receives an incoming SIP MESSAGE

Step2:  The IG SHALL forward the SIP MESSAGE to the OIT$an HTTP response to a PENDING_IG request.
The list of SIP headers to be included in the raatfon forwarded to the OITF SHALL be as per Tabse
The body of the SIP MESSAGE SHALL be included ia thTTP body.

Step 3:  Upon receipt of the message, the OITF SHALL issuédTTP POST request. The content of the HTTP
Request SHALL be as follows:

. HTTP Request Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersyperatable 37

. HTTP Request Body: Empty

Step4:  The IG SHALL forward the SIP 200 OK to the network

Table 38: List of HTTP extension headers for an Inc  oming Instant Message (IG >OITF)

X-OITF HTTP Header Sour ce of Coding I nfor mation

X-OITF-Request-Line RFC 3261 [SIP]

Note: The request URI MUST be set to the Publictiderof the | MESSAGE <Request URI> SIP/2.0
target of the message

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

X-OITE-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Content-Type RFC 3261 [SIP], Draft OMA-TS-SIMPLE_IM-V1_0-
20080820-D[SMPL-IM]

X-OITF-Content-Length RFC 3261 [SIP]

5.4.3 IM Session (Chat using MSRP)

5.4.3.1 Procedure for initiating an Instant Messaging Session (MSRP Chat)
To initiate a chatting session using MSRP, the OSHALL use the following procedure:

Step1:  The OITF SHALL send an HTTP POST request to theVver the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:
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Step 2:

Step 3:

Step 4.

HTTP Request Header : Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersperatable 39
HTTP Request Body: Empty

The IG SHALL validate that the request includdgta mandatory SIP headers as per Table 39. The IG
SHALL reject a request that is missing any manda®IP headers with a non-200 OK HTTP response,
including the reason for rejection. The IG SHALLngeate the INVITE by mapping the X-OITF headers to
the appropriate SIP header. As the IG implement®&M®She IG SHALL include all the necessary adddion
SIP headers and the SDP body to initiate the MS#RBign as follows:

The Content-Type header SHALL be added and setfplication/sdp”
The Content-Length header SHALL be added and shetappropriate value
The message body SHALL include the following infation:
- A, ¢ = IN IP4 <IP address>, where <IP addresesld/contain the IP address of the IG,
- An, m = message <tcp port> tcp/msrp, where tcp isatTCP port could be set to the dummy value “9”
- An, a = accept-types:message/cpim, attribute wisichapped from the “X-OITF-Accept:” header value
- An a = path msrp://<IP address>:<tcpport>/<sesglonicp, where:
=  <|P address> would contain the IP address of the IG
] <tcpport> would be assigned automatically by the IG

L] <session-id> would be assigned automatically by/@&eand bound to the requesting OITF
Chatting application

NOTE: In this case the IG is not service agnodtie IG detects that this session is for MSRP amaring
the X-OITF-Accept header which SHALL include messiagim (See example in Section C.2.1.2, “Chat.”)

The IG SHALL send a HTTP 200 OK response to th€FONkhen the SIP 200 OK is received as a response
to the session invitation. The SIP 200 OK headersyapped as indicated in Table 40, in additiothéo
normal HTTP 200 OK headers. The IG SHALL not fordvétie body of the SIP 200 OK to the OITF. The

IG SHALL establish and maintain the MSRP statelimfation including the binding between the logical
entities (indicated in the From and To headers)thadorresponding path (the one initiated by tddr

the OITF and the one indicated by the distant gffit the To:). The IG SHALL maintain a binding leten
the SIP dialog and the MRSP state information lierduration of the SIP dialog.

Upon receipt of a 200 OK response, the OITF SHAEhd an HTTP PENDING _IG to acknowledge the
final response.

The content of the HTTP Request SHALL be as follows

HTTP Request Header: Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headers>perabable 41

HTTP Request Body: Empty
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Table 39: List of HTTP extension headers for IM INV  ITE request (OITF 21G)

X-OITF HTTP Header

Sour ce of Information for Coding pur poses

X-OITF-Request-Line

The request URI SHALL be set to the IMPU of the suiber with
whom the session is requested.

RFC 3261 [SIP]
INVITE <Request URI> SIP/2.0

X-OITF-From

RFC 3261 [SIP]

X-OITF-To

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

RFC 3261 [SIP]

X-OITF-Contact
Notes:

URI parameter SHALL be included and SHALL match wisat
sent in the Contact header included in the registraequest.

Expires parameter SHOULD be included

RFC 3261 [SIP]

X-OITF-Accept-Contact

Set according to [SMPL-IM]

X-OITE-Call-ID

RFC 3261 [SIP]

X-OITF-CSeq

RFC 3261 [SIP]

X-OITF-Accept
SHALL be set to: “message/cpim”

[SMPL-IM]

Table 40: List of HTTP extension headers for a 200

OK response received for the INVITE IG

2>0ITF

X-OITE HTTP Header

Sour ce of Information for Coding purposes

X-OITF-Response-Line

RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]
X-OITE-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Contact

RFC 3261 [SIP]

X-OITF-Accept

RFC 3261 [SIP]

Table 41: List of HTTP extension headers in HNI-IGI ~ACK Request

X-OITF HTTP Header

Sour ce of Information for Coding purposes

X-OITF-Request-Line

The Request-URI in the ACK request shall be the comatuded
in the response to the INVITE message

RFC 3261 [SIP]
ACK <Request URI> SIP/2.0

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Contact

The URI parameter MUST be included, and MUST matbhatw
has been inserted in the INVITE message.

IG includes all other mandatory parameters thatheent.

RFC 3261 [SIP]

5.4.3.2 MSRP Invocation

The OITF shall access MSRP capabilities in the $githe X-HNI-IGI headers.
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5.4.3.2.1 Outgoing MSRP Chat Messages
The OITF SHALL send an outgoing MSRP chat messageuthe following procedure:

Step 1:  The OITF SHALL send an HTTP POST request to thever the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

. HTTP Request Header : Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of HNI-IGI headers encoded as HTTP headeras per Table 42

. HTTP Request Body: The Message in plain text.

Step2: The IG SHALL validate that the request includdgta mandatory HNI-IGI headers for the procespexs
Table 42. The IG SHALL reject a request that issimig any mandatory HNI-IGI headers with a non-200
OK HTTP response, including the reason for rejectio

Step 3: The IG SHALL validate the Call-ID and the MessdBeif present, and subsequently SHALL send an
MSRP SEND message to the network, then wait foMB&P 200 OK response from the network. The IG
SHALL return a 200 OK HTTP response to the OITF wheaeceives the MSRP 200 OK (or other
responses). The 200 OK HTTP response SHALL incthdeHNI-IGI headers as per Table 43 in addition to
the normal HTTP headers as per RFC 2B16TP].

Table 42: List of HNI-IGI HTTP extension headers fo ran MSRP SEND Request (OITF 2IG)

X-HNI-IGI HTTP Header Sour ce of Information for Coding pur poses

X-HNI-IGI-Request [SMPL-IM]

SEND MESSAGE

X-HNI-IGI-Message-ID SHALL be left blank for the first message.

X-HNI-IGI-Call-ID SHALL be set to the same value for the INVITE
transaction that initiated the session

X-HNI-IGI-From SHALL be set to the identity of the originator tfe
message

X-HNI-IGI-To SHALL be set to the identity of the recipient dfet
message

Table 43: List of HNI-IGI HTTP extension headers in  cluded in the HTTP 200 OK response (IG ->OITF)

X-HNI-IGI Headers Sour ce of Information for Coding purposes
X-HNI-IGI-Response [SMPL-IM]

MSRP <Response>

X-HNI-IGI-Message-1D [SMPL-IM]

X-HNI-IGI-From [SMPL-IM]

X-HNI-IGI-To [SMPL-IM]

5.4.3.2.2 Sending an MSRP Chat State Message
The OITF SHALL use the following procedure to iratie the activity of the user (e.g., “Is Composing”)

Step1:  The OITF SHALL send an HTTP POST request to thevér the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

. HTTP Request Header: Including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
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- <list of HNI- IGI headers encoded as HTTP headerss per Table 44

. HTTP Request Body: SHALL contain the appropriate XML document as irdéd in RFC 3994 [RFC3994]
and OMA-TS-SIMPLE-IM_V1_0-20080820-D [SMPL-IM].

Step 2: The IG SHALL validate that the request includdgta mandatory HNI-IGI headers for the procespexs
Table 44. The IG SHALL reject a request that issimig any mandatory HNI-IGI headers with a non-200
OK HTTP response, including the reason for rejectio

Step 3:  The IG SHALL validate the Call-ID and the MessdBe-and send an MSRP SEND message to the

network after performing the necessary mappingaating the appropriate tags. The IG SHALL then wait

for the MSRP 200 OK response from the network. Mh&HALL return a 200 OK HTTP response (or
other appropriate responses) to the OITF whercéives the MSRP 200 OK (or other responses). The
response SHALL include a list of HNI-IGI headersgpas Table 43 in addition to the normal HTTP header

as per RFC 2611 TTP].

Table 44: List of HNI-IGI HTTP extension headers fo

r an MSRP SEND ACTIVITY Request (OITF IG)

X-HNI-IGI HTTP Header

Sour ce of Information for Coding pur poses

X-HNI-IGI-Request
MSRP SEND ACTIVITY

OMA-TS-SIMPLE_IM-V1_0-20080820-D
[SMPL-IM]

X-HNI-IGI-Message-ID

SHALL be set to the appropriate message id

X-HNI-IGI-Call-ID

SHALL be set to the same value for the INVITE
transaction that initiated the session

X-HNI-IGI-From

[SMPL-IM]

X-HNI-IGI-To

[SMPL-IM]

5.4.3.2.3 Receiving an MSRP Chat Message

The IG SHALL use the following procedure when rgagg an incoming MSRP message:

Step 1:

In response to a PENDING_IG request, the IG SHAEhd an HTTP 200 OK response to the OITF over

the HNI-IGI interface, as described in Section 5.50ITF-IG Interface (HNI-IGI).” The response SHAL
include the HNI-IGI headers listed in Table 45addition to the mandatory HTTP headers in RFC 2616
[HTTP]. The body of the HTTP 200 OK response SHALL inelulde received text.

Step 2:

The OITF SHALL respond with an HTTP POST requeish s body containing an MSRP 200 OK

response. The contents of the HTTP Request shak i@lows:

. HTTP Request Header: Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of HNI-IGI headers encoded in HTTP headerss per Table 46

. HTTP Request Body: Empty

Step 3.
performing the necessary validation.

Table 45: List of HNI-IGI HTTP extension headers fo

The IG SHALL send the response from the OITF ilMEBRP response message to the network after

r an incoming MSRP message (IG ->OITF)

X-HNI-IGI HTTP Header

Sour ce of Information for Coding purposes

X-HNI-IGI-Request
MSRP RECEIVE MESSAGE

[SMPL-IM]

X-HNI-IGI-Message-ID

SHALL be set to the appropriate message id
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X-HNI-IGI-Call-ID SHALL be set to the same value for the INVITE

transaction that initiated the session

X-HNI-IGI-From SHALL be set to the remote user

X-HNI-IGI-To SHALL be set to the recipient of the message

Table 46: List of HNI-IGI HTTP extension headers fo

r an MSRP 200 OK Response to an incoming

MSRP Message (OITF 2I1G)

X-HNI-IGI HTTP Header

Sour ce of Information for Coding purposes

X-HNI-IGI-Response
MSRP <Response>

Set to the appropriate Response

X-HNI-IGI-Message-I1D

SHALL be set to the appropriate message id

5.4.3.2.4 Receiving an MSRP Chat State Message

The IG SHALL use the following procedure when reagj an incoming MSRP Chat State message:
Step 1:  Inresponse to a PENDING_IG request, the IG SHAEhd an HTTP 200 OK response to the OITF over
the HNI-IGI interface, as described in OITF-IG Iritee (HNI-IGI). The response SHALL include the HNI

IGI headers listed in Table 47 in addition to thendatory HTTP headers in RFC 2G5 TP]. The body
of the HTTP 200 OK response SHALL contain the appede XML document as indicated in RFC 3994

[RFC3994] and OMA-TS-SIMPLE-IM_V1_0-20080820-[SM PL-IM]

Step 2:

The OITF SHALL respond with an HTTP POST requeish s body containing an MSRP 200 OK

response. The contents of the HTTP Request shak lfallows:

. HTTP Request Header: Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of HNI-IGI headers encoded in HTTP headerss per Table 46

. HTTP Request Body: Empty

Step 3:
performing the necessary validation.

Table 47: List of HNI-IGI HTTP extension headers fo

The IG SHALL send the response from the OITF ilMEBRP response message to the network after

r an incoming MSRP RECEIVE ACTIVITY

(IG>OITF)

X-HNI-IGI HTTP Header

Sour ce of Infor mation for Coding pur poses

X-HNI-IGI-Request
MSRP RECEIVE ACTIVITY

OMA-TS-SIMPLE-IM-V1-0-20080820-D
[SMPL-IM]

X-HNI-IGI-Message-ID

SHALL be set to the appropriate message id

X-HNI-IGI-Call-ID

SHALL be set to the same value for the INVITE
transaction that initiated the session

X-HNI-IGI-From

SHALL be set to the remote user

X-HNI-IGI-To

SHALL be set to the recipient of the message

5.4.3.3 Terminating an IM Session (MSRP Chat)

In order to terminate an MSRP session, the OITF SHése the following procedure:

Copyright 2009 © Members of the Open IPTV Forum e.V.




Page 66 (187)

Step1:  The OITF SHALL send an HTTP POST request to thevér the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

. HTTP Request Header : Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersperatable 48
. HTTP Request Body: Empty

Step2:  The IG SHALL validate that the request includdgla mandatory SIP headers for the process asgige
48. The IG SHALL reject a request that is missing mandatory SIP headers with a non-200 OK HTTP
response, including the reason for rejection. Thehall generate the SIP BYE by mapping the X-OITF
headers to the appropriate SIP headers

Step3: The IG SHALL send a HTTP 200 OK response to th€FONkhen the SIP 200 OK is received as a response
to the Chat session termination request. The SIPOX0 headers are mapped as indicated in Table 49 in
addition to the normal HTTP 200 OK headers.

Table 48: List of HTTP extension headers foran MSR P BYE request (OITF 2IG)

X-OITF HTTP Header Sour ce of Information for Coding pur poses
X-OITF-Request-Line RFC 3261 [SIP]

BYE <Request URI> SIP/ 2.0
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]

SHALL be set to the value received in the contdet 200 OK for
session termination or SIP INVITE for session avigion

X-OITF-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Content-Length
Must be set to 0

Table 49: List of HTTP extension headers fora 200 OK response to a BYE (IG 2>OITF)

X-OITF HTTP Header Sour ce of Information for Coding purposes
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 200 OK
X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]
X-OITF-Contact RFC 3261 [SIP]
X-OITF-Content-Length: RFC 3261 [SIP]
Setto 0

5.4.3.4 Remote Termination of an IM Session (MSRP Chat)

The IG SHALL use the following procedure when reggy an incoming SIP BYE message for an ongoingsdsion
(MSRP Chat):

Step 1:  The IG receives a SIP BYE message from the network
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Step 2: The IG forwards the information in the SIP BYEthe OITF over the HNI-IGI interface in the HTTPQ®O0
OK response to a PENDING_IG request. The respohgd 5 include the list of SIP headers listed in
Table 50, in addition to the mandatory HTTP headeRFC 261dHTTP].

Step 3:  The OITF SHALL respond with an HTTP POST requéke content of the HTTP Request shall be as

follows:

. HTTP Request Header: Including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded in HTTP headers>pea3able 51

. HTTP Request Body : Empty

Step4:  The IG SHALL send SIP 200 OK to the network.

Table 50: List of HTTP extension headers for an Inc  oming SIP BYE (IG >OITF)

X-OITF HTTP Header

Sour ce of Coding I nfor mation

X-OITF-Request-Line

Note: The Request URI MUST match the contact URI ishetlin
the contact field of the SIP INVITE (for outgoingssion) or a 20Q
OK (for incoming session)

RFC 3261[SI P]
BYE <Request URI> SIP/ 2.0

X-OITF-From RFC 3261[SIP]
X-OITE-To RFC 3261[SIP]
X-OITE-Call-ID RFC 3261[SIP]
X-OITF-CSeq RFC 3261[SIP]

X-OITF-Content-Length
Must be set to 0

RFC 3261[SIP]

X-OITF-Contact

RFC 3261[SIP]

Table 51: List of HTTP extension headers for the re  sponse to an SIP BYE (OITF 2>IG)

X-OITE HTTP Header

Sour ce of Coding I nfor mation

X-OITF-Response-Line

RFC 3261[SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261[SIP]
X-OITF-To RFC 3261[SIP]
X-OITE-Call-ID RFC 3261[SIP]
X-OITF-CSeq RFC 3261[SIP]

5.4.3.5 Procedure for Reception of a remotely initiated Instant Messaging Session (MSRP

Chat)

The IG SHALL use the following procedure when reagy an incoming SIP INVITE message for a new IMsien

(MSRP Chat):

Step1:  The IG receives a SIP INVITE message from the ogtw

Step2: The IG SHALL validate that the request includddte mandatory SIP headers as per Table 52. Fhis i
required since the IG must send all this informatim the OITF. The IG SHALL reject any incoming
request that is missing any mandatory parametd&sefuently, the IG SHALL perform the following

checks:

. Ensure that the Content-Type header is presensetno “application/sdp”
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Step 3:

Step 4:

Step 5:

Step 6:
Step 7:

Step 8:

Verify that the SDP body includes the followinganfnation:

A, c = IN IP4 <IP address>, where <IP address>leoantain the remote IP address.

An, m = message <tcp port> tcp/msrp, where tcp isa@atTCP port and could be set to the dummy value
“9”

An, a = accept-types:message/cpim, attribute wisichapped from the Accept header value.
An a = path msrp://<IP address>:<tcpport>/<sesglonicp, where:

] <IP address> would contain the remote IP address

. <tcpport> remote IP port

L] <session-id> assigned automatically by the remetz.p

Following that, the IG retains and stores inforimain the SDP, and forwards only the informatiarthie

SIP INVITE headers to the OITF over the HNI-IGlarfiace in the 200 OK HTTP response to a
PENDING_IG request that was sent by the OITF to@evhen the application was launched. The response
SHALL include the list of SIP headers listed in Tab2, in addition to the mandatory HTTP headers in

RFC 261gHTTP].

The OITF SHALL respond with an HTTP POST requkat includes the OITF response to the incoming
INVITE. The content of the HTTP Request shall béadisws:

HTTP Request Header: Including the following:

<list of HTTP headers> - as per RFC 26H3 TP]

<list of SIP headers encoded in HTTP headers>pea3able 53

HTTP Request Body: Empty

The IG SHALL append the SDP to the SIP 200 OK kefending it to the network. The appended SDP
SHALL include the following information:

A, c = IN IP4 <IP address>, where <IP addressuld/contain the IP address of the IG,

An, m = message <tcp port> tcp/msrp, where tcp isatTCP port could be set to the dummy value “9”
An, a = accept-types:message/cpim, attribute wisichapped from the “X-OITF-Accept:” header value
An a = path msrp://<IP address>:<tcpport>/<sesg&lonicp, where:

] <IP address> would contain the IP address of the IG

L] <tcpport> would be assigned automatically by the 1G

] <session-id> would be assigned automatically byi@&and bound to the responding OITF
Chatting application

The IG receives a SIP ACK message from the network

Following that, the IG SHALL send the informatiomthe incoming ACK message to the OITF in a 200 OK
HTTP response. The response includes a list oh8#elers as per Table 54.

Note: Any SDP information is retained in the IG since & handles the MSPP protocol

The OITF SHALL send an HTTP HNI-IGI PENDING_IG ngpt to the IG and SHALL wait for any
incoming messages.
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Table 52: List of HTTP extension headers for an inc

oming IM INVITE request (IG >OITF)

X-OITF HTTP Header

Sour ce of Information for Coding pur poses

X-OITF-Request-Line
The request URI SHALL be set to the IMPU of the suiber with
whom the session is intended

RFC 3261[SIP]
INVITE <Request URI> SIP/2.0

X-OITF-From

RFC 3261[SI P]

X-OITF-To

MUST be set to the value of the request URI in the
“X-OITF-Request-Line INVITE" header

RFC 3261SIP]

X-OITF-Contact

RFC 3261[SIP]

X-OITF-Accept-Contact

Set according tpPSMPL-1M]

X-OITF-Call-ID

RFC 3261[SIP]

X-OITF-CSeq

RFC 3261[SIP]

X-OITF-Accept
SHALL be set to: “message/cpim”

[SMPL-IM]

Table 53: List of HTTP extension headers for the re

sponse to an Incoming IM INVITE Request

(OITF>1G)

X-OITE HTTP Header

Sour ce of Coding Infor mation

X-OITF-Response-Line

RFC 3261[SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261[SIP]
X-OITF-To RFC 3261[SIP]
X-OITF-Call-ID RFC 3261[SIP]
X-OITF-CSeq RFC 3261[SI P]

X-OITF-Accept
SHALL be set to “message/cpim”

RFC 3261[SIP]

X-OITF-Contact
Notes:

URI parameter SHALL be included and SHALL match wisat
returned in the contact header includes in theomspto the
registration process

Expires parameter SHOULD be included

RFC 3261[SIP]

Table 54: Supported HTTP extension headers in HNI-I

Gl ACK Request for successful IM Session

(MSRP Chat) (IG>OITF)

X-OITFE HTTP Headers

Sour ce of Information for Coding purposes

X-OITF-Request-Line
The Request-URI in the ACK request SHALL be the cantac
included in the response to the INVITE message

RFC 3261[SIP]
ACK <Request URI> SIP/2.0

X-OITF-From

RFC 3261[SIP]

X-OITF-To

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

RFC 3261[SIP]

X-OITE-Call-ID

RFC 3261[SIP]

X-OITF-CSeq

RFC 3261[SIP]

X-OITF-Contact

The URI parameter SHALL be included, and SHALL matgtat
been received in the incoming INVITE message.

RFC 3261[SIP]
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5.4.4 Presence

5.4.4.1 Procedures for Subscription to Presence on the HNI-IGI interface

The procedure for subscription to the PresencetéMdALL be invoked from either a DAE applicationam
embedded application in the OITF. The proceduesifllows:

Step 1@ The OITF SHALL send an HTTP POST request to thevér the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

. HTTP Request Header including the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <list of SIP headers encoded as HTTP headersperatable 55
. HTTP Request Body: Empty

Step2: The IG SHALL validate that the request includdgla mandatory SIP headers for the subscriptiocgss
as per Table 55. The IG SHALL reject a requestithatissing any mandatory SIP headers with a ndh-20
OK HTTP response, including the reason for rejectio

Step 3: The IG SHALL send a SIP SUBSCRIBE to the netwdoksubscribe to the Presence event, and shall wait
for the response to the subscription request. IBR8HALL then return a 200 OK HTTP response to the
OITF to report the response to the subscriptiomesty The response includes a list of SIP headeper
Table 56, in addition to the normal HTTP headerpeasRFC 2616HTTP].

Step4:  The OITF SHALL send an HTTP HNI-IGI PENDING_IG nggpt (refer to Section 5.5.1.1, “HNI-IGI
Message Types”), and SHALL wait for any incomingsseges.

Step 5:  When a SIP NOTIFY is received by the IG, the IGARH return a 200 OK HTTP response to the OITF
containing the information in the incoming NOTIFYessage. The response includes a list of SIP header
as per Table 57 in addition to the normal HTTP leeads per RFC 26161 TTP]. The body of the HTTP
response SHALL include the SIP body received initikeming NOTIFY compliant to Annex E of
[TS183063].

Step 6: Once the OITF accepts the incoming SIP NOTIFBHIALL send an HTTP POST PENDING_IG request
to the 1G to acknowledge the receipt of notificatand issue a new pending HTTP request. The cootent
the HTTP request SHALL be as follows:

. HTTP Request Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperatable 58
. HTTP Request Body: Empty
Step 7:  The IG SHALL send the SIP 200 OK response to thevoik and then SHALL return to Step 5 to handle
any subsequent NOTIFY received from the network.

The OITF SHALL ensure that the presence related danforms to the appropriate XML schemas.

5.4.4.2 Procedure for Cancellation of a Subscription to Presence on the HNI-IGI interface
This procedure MAY be invoked at any time.
The OITF SHALL de-register the IPTV end user beforeking this procedure.

The procedure is essentially the same as the puoedar initiating a subscription to the Preseneent, except that the
X-OITF-Expires header in Table 55 SHALL be setto 0
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Table 55: List of HTTP extension headers fora SUBS CRIBE Request (OITF 2IG)

X-OITF HTTP Header

Sour ce of Information for Coding pur poses

X-OITF-Request-Line
Note: The request URI SHALL be set to the Publimtig of the
IPTV end user who has just registered

RFC 3261 [SIP]
SUBSCRIBE <Request URI> SIP/2.0

X-OITF-From

RFC 3621 [SIP]

X-OITF-To

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

RFC 3621 [SIP]

X-OITF-Event

RFC 3265 [SIP-EVNT], OMA-ERP-
Presence_SIMPLE-V1_1-20080627-A
[SMPL-PRES]

X-OITF-Accept

RFC 3265 [SIP-EVNT], OMA-ERP-
Presence_SIMPLE-V1_1-20080627-A
[SMPL-PRES]

X-OITF-Contact
Notes:

1. URI parameter MUST be included, and MUST mateh th
Contact header included in the registration request.

2. Expires parameter SHOULD be included
3. Priority parameter SHOULD be included
IG includes all other mandatory parameters thatbeent.

RFC 3621 [SIP]

X-OITF-Call-ID

RFC 3621 [SIP]

X-OITF-CSeq

RFC 3621 [SIP]

X-OITF-Expires
Note: If absent a default value shall be assumetth&yG

RFC 3621 [SIP]

X-OITF-Content-Type

RFC 3265 [SIP-EVNT], OMA-ERP-
Presence_SIMPLE-V1_1-20080627-A
[SMPL-PRES]

X-OITF-Content-Length

RFC 3261 [SIP]

Table 56: List of HTTP extension headers for the re

sponse to a SUBSCRIBE to Presence (IG ->OITF)

X-OITE HTTP Header

Sour ce of Information for Coding purposes

X-OITF-Response-Line

RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]
X-OITF-To RFC 3261 [SIP]
X-OITF-Call-ID RFC 3261 [SIP]
X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Expires

RFC 3261 [SIP]

X-OITF-Contact

RFC 3621 [SIP]

Table 57: List of HTTP extension headers fora SIP  NOTIFY (IG>OITF)

X-OITF HTTP Header

Sour ce of Coding Infor mation

X-OITF-Request-Line

Note: The Request URI MUST match the contact URI ishetlin
the contact field of the SIP SUBSCRIBE

RFC 3621 [SIP]
NOTIFY <Request URI> SIP/2.0

X-OITF-From

RFC 3621 [SIP]

X-OITF-To

RFC 3621 [SIP]
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X-OITF-Event RFC 3265 [SIP-EVNT], OMA-ERP-
Presence_SIMPLE-V1_1-20080627-A
[SMPL-PRES]

X-OITF-Call-ID RFC 3621 [SIP]

X-OITF-Subscription-State RFC 3265 [SIP-EVNT],OMA-ERP-
Presence_SIMPLE-V1_1-20080627-A
[SMPL-PRES

X-OITF-CSeq RFC 3621 [SIP]

X-OITF-Content-Type RFC 3265 [SIP-EVNT] and OMA-ERP-
Presence_SIMPLE-V1_1-20080627-A
[SMPL-PRES]

X-OITF-Content-Length RFC 3261 [SIP]

X-OITF-Contact RFC 3621 [SIP]

Table 58: List of HTTP extension headers for a Resp  onse to a received SIP NOTIFY OITF 2I1G

X-OITF HTTP Header Sour ce of Coding | nfor mation
X-OITF-Response-Line RFC 3621 [SIP]
SIP/2.0 <response>
X-OITF-From RFC 3621 [SIP]
X-OITF-To RFC 3621 [SIP]
X-OITF-Call-ID RFC 3621 [SIP]
X-OITF-CSeq RFC 3621 [SIP]
X-OITF-Contact RFC 3621 [SIP]
X-OITF-Content-Type RFC 3261 [SIP]
X-OITF-Content-Length RFC 3261 [SIP]

NOTE: Cancellation of subscription is not requiredhi¢ tX-OITF-Expires header was set to 0 in the ihitia
SUBSCRIBE request
5.4.4.3 Refreshing the Subscription to the Presence Event

It is the responsibility of the application (in tRdTF) initiating the subscription procedure toresh the subscription
according to the refresh subscription timer reagivethe response during the subscription proc&sfreshing
SHOULD be performed before the expiry of the rdirémer. A subscription that is not refreshed befibre expiration
of the refresh subscription timer SHALL be termethby the network.

The procedure for refreshing the subscription éoRhesence event is the same as the procedungbferibing to
Presence.

5.4.4.4 Procedure for Publishing Presence information

This procedure for publishing an event MAY be inedikrom either a DAE application or an embeddediegion in
the OITF. The procedure is as follows:

Step1:  The OITF SHALL send an HTTP POST request to theVvér the HNI-IGI interface, as described in
Section 5.5.1, “OITF-IG Interface (HNI-IGI).” Theontent of the HTTP Request SHALL be as follows:

. HTTP Request Header including the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <list of SIP headers encoded as HTTP headersperagable 59

. HTTP Request Body: As per Section 5.4.4.6, “Presence Notification Rodlish Schema.”
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Step 22 The IG SHALL validate that the request includdsta mandatory SIP headers for the publicatiorcgse
as per Table 59. The IG SHALL reject a requestithatissing any mandatory SIP headers with a ndh-20
OK HTTP response, including the reason for rejectio

Step 3:  The IG SHALL send a SIP PUBLISH to the networkhé&¥ the IG receives the response, the IG SHALL
return a 200 OK HTTP response (or other appropregponses) to the OITF to report the respondaeto t
publish request. The response SHALL include a0fi$IP headers as per Table 60, in addition to the
normal HTTP headers as per RFC 2648 TP].

Table 59: List of HTTP extension headers for the PU  BLISH Request (OITF 2IG)

X-OITF HTTP Header Sour ce of Coding I nformation
X-OITF-Request-Line RFC 3261 [SIP]

Note: The request URI MUST be set to the IMS Pubker PUBLISH <Request URI> SIP/2.0
Identity of the IPTV end user who has just register

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

The URI part of X-OITF-To SHALL be set to the valokthe
Request URI in the “X-OITF-Request-Line”

X-OITF-Event RFC 3261 [SIP], OMA-ERP-Presence_SIMPLE-
V1 1-20080627-A[SM PL-PRES]

X-OITF-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITF-Expires RFC 3261 [SIP], RFC 3903 [RFC3803]
X-OITF-SIP-If-Match RFC 3903 [SIP]

X-OITF-Content-Type RFC 3261 [SIP]

X-OITF-Content-Length RFC 3261 [SIP]

Table 60: List of HTTP extension headers for aresp  onse to SIP PUBLISH (IG >OITF)

X-OITF HTTP Header Sour ce of Coding I nfor mation
X-OITF-Response-Line RFC 3261 [SIP]
SIP/2.0 <response>

X-OITF-From RFC 3261 [SIP]

X-OITF-To RFC 3261 [SIP]

X-OITF-Call-ID RFC 3261 [SIP]

X-OITF-CSeq RFC 3261 [SIP]

X-OITF-ETag RFC 3261 [SIP], RFC 3903 [RFC3803]
X-OITF-Expires RFC 3261 [SIP]

5.4.4.5 Procedure for Refreshing Published Presence information

It is the responsibility of the OITF to refresh gblished presence information before the reftesér expires. A
published event that is not refreshed SHALL be téelén accordance with RFC 3903 [RFC3803].

5.4.4.6 Presence Notification and Publish Schema

When the IPTV Presence service is active, the lmddye PUBLISH request SHALL include the extended /O
presence schema compliant to Section 5.1.6 of [B8@38] “Procedure for IPTV presence service”.

In the XML document, each service is describedhay“service-description” OMA parameter as specified
OMA-ERP-Presence_SIMPLE-V1_1-200806273M PL-PRES]. A new “service-id" is defined for IPTV with the
following values:
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. IPTV-BC: Scheduled Content service

. IPTV-CoD: Content on Demand Service
. IPTV-NPVR: Network PVR Service

. IPTV-Hybrid: DVB-T/H/C/S Service

When the user has an active IPTV Presence sethig&tuple> element pertaining to the active ser8&1ALL
contain the corresponding element as defined iptesence schema.

The presence schema extension for Open IPTV ForeseRce service is defined in Annex I, “Presencd_X8dhema
(Normative).”
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5.5 Protocols System Infrastructure Functions

5.5.1 OITF-IG Interface (HNI-IGI)

5.5.1.1 HNI-IGI Message Types

The HTTP protocol is used to exchange informatietwleen the IG and the OITF. The IG behaves as arP+server
and the OITF behaves as an HTTP client. The OITENAY be implemented either in native code or iABD

applications.

There are several aspects of information on the-klinterface.

. Normal HTTP headers

. Application specific information that is translated the |G into SIP headers. These are includedTas®
extension headers and have the same name asStRthmessage, but are prefixed with X-OITF.

. Application specific information that forms the Bodf a SIP message. This corresponds to the SIBages
body and is included as a body in the HTTP reqoestsponse. An example message body type is SDP.

. HNI-IGI auxiliary information that is only used lveten OITF and IG. These parameters are appended wit
X-HNI-IGI. An example are those related to the fitg of GBA credentials by the OITF for re-use @&
authentication mechanism for single sign-on.

The general format of an HNI-IGI HTTP request is

HTTP POST <IG URI>/<HNI-IGI message type>

<HTTP headers>

<X-OITF extension headers> or <X-HNI-IGI extension headers>

Content-Type: <...>

Content-Length: <Number>

<Message body>

The general format of an HNI-IGI HTTP response is

HTTP/1.1 <HTTP response>

<HTTP headers>

<X-OITF extension headers> or <X-HNI-IGI extension headers>

Content-Type: <...>

Content-Length: <Number>

<Message body>

The following table lists the HNI-IGI message types

Table 61: HNI-IGI Message Types

HNI-1GI message type

M eaning

PENDING_IG

The message is a pending HTTP request, that SHAIY lme responded
to by the IG when it needs to contact the OITF essalt of an incoming
request from the network (e.g. an incoming MESSAGE)

SIP

1)

The message is an HNI-IGI message correspondiadSi® message. Th
IG must translate this into a corresponding SIPsags by adding and
changing the relevant headers.

AUX

The message is an HNI-IGI message that does m#late to a SIP
message. The IG processes this message and resmuooddingly.
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Messages over the HNI-IGI interface can be sehbth directions.

. Normal HTTP requests are used for requests frondth& and responses from the 1G.

. There must be a HTTP request from the OITF to @Geavith the response pending to allow new (unsaait
messages from the network to be sent from the IBa®ITF in the response., This is a special kihd
HNI-IGI message, called PENDING_IG

An example of SIP header that is mapped to an H&Xténsion header is: “From: david@oiptv.org” thatbmes
“X-OITF-From:david@oiptv.org”

5.5.1.2 HNI-IGI messages in the OITF to IG direction

When the IG receives an HNI-IGI message, it SHAd ar change all SIP headers that are not spéaifite
application (Tags, Call ID, via, request URI etgljile translating from HTTP to SIP.

The following table lists header values for the HSI protocol that the IG and OITF SHALL supportdhlists the 1G

action on those headers

Table 62: X-OITF HTTP Extension Headers and IG acti

ons for OITF 21G messages

HNI-1GIl Header

Description

|G Action

X-OITF-Request-Line

This is a special header which contai
the SIP method and request URI for {
corresponding SIP message, when t
SIP message is a request,

e.g. X-OITF-Request-Line PUBLISH
sip:david@oiptv.org SIP/2.0

The IG SHALL map this field to the SIP
request line.

X-OITF-Response-Line

This is a special header which contai
the response line of the correspondin
SIP message, when the SIP messagy
a response, e.g. 200 OK

The IG SHALL map this field to construct the
SIP response line.

X-OITF-Call-ID

Keeps track of sessions and dialogs.

The IG SHALL use this field internally
between an OITF and the IG to keep track @
sessions. The IG replaces it with a value
maintained in SIP state machine on the SIP
side.

=

X-OITF-Contact

Each method has its own use of the
Contact field.

The IG SHALL map to the corresponding SIP
header. The IG MAY add other parameters.

X-OITF-CSeq Used to keep track of requests and | IG SHALL use this field internally between an

responses. OITF and the IG to keep track of requests and
responses, and replace it with a value
maintained by the IG on the SIP side. The IG
SHALL include the same value in subsequent
responses to the OITF. The OITF SHALL
respond with an error code if the value is
incorrect.

X-OITF-From The IG SHALL map to the corresponding SIP
header. The IG may add information in
sub-fields.

X-OITF-Event The IG SHALL map to the corresponding SIP

header.

X-OITF-Expires

The IG SHALL map to the corresponding SIP
header.

X-OITF-To

The IG SHALL map to the corresponding SIP
header.
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X-OITF-Content-Type

The IG SHALL map to the corresponding SIP
header, and SHALL match it with the actual
body included in the HTTP request.

X-OITF-Content-Length

The IG SHALL verify the length of the
message and insert the value in the SIP
message.

X-HNI-IGI-Request

This header specifies the request typ
of the HNI-IGI message.

See appropriate sections.

The above headers are not present in all HNI-IGdgages, and are not the only headers that careberpr

The OITF SHALL use an IMPU in X-OITF headers wharelMPU is required in the SIP header.

The OITF MAY include other headers that are apfilicaspecific (e.g. X-OITF-Accept-Contact) in whichse the IG
SHALL include them transparently in the SIP metlagdong as they comply with the appropriate syfdathe
header. Reference should be made to the variougagusing the HNI-IGI interface for a list of theaders that

MUST be present.

5.5.1.3 HNI-IGI messages in the I1G to OITF direction

When the IG translates a SIP message to an HNHIGIP message, it SHALL remove SIP Headers thatldhmat be
transmitted on the HNI-IGI interface, while trarigig from SIP to HTTP.

The following table lists header values in the BiBtocol that the 1G and OITF SHALL support and #ution the IG
undertakes when mapping to the HNI-IGI protocol.

Table 63: Mapping of SIP header to X-OITF HTTP Exte nsion Headers in IG >OITF

SIP header

Description

|G Action

Request Line (first line of
SIP request message)

The Request Line contains the metho
and a SIP URI.

The IG SHALL use this field to construct the
X-OITF-Request-Line

Response Line (first line
of SIP response message

The Response Line contains the
response code and SIP version
information.

The IG SHALL use this field to construct the
X-OITF-Response-Line

Call-ID

Keeps track of sessions and dialogs.

The IG SHALL replace this with value used
between IG and OITF in the X-OITF-Call-ID.

Contact

The IG SHALL map to the corresponding
HNI-IGI header.

CSeq

The IG SHALL use this field to keep track of

requests and responses on the HNI interface.

The IG SHALL and replace it with a value
maintained in the 1G. The IG SHALL include
the same value in subsequent responses to
OITF. The OITF shall respond with an error
code if the value is smaller than the previous
one.

From

The IG SHALL map to corresponding HNI-IG
header. The IG may add information in
sub-fields.

Event

The IG SHALL map to the corresponding
HNI-IGI header.

Expires

The IG SHALL map to the corresponding
HNI-IGI header.

To

The IG SHALL map to the corresponding
HNI-IGI header.
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Content-Type The IG SHALL map to the corresponding
HNI-IGI header.

Content-Length The IG SHALL verify the length of the
message and insert value in the HNI-IGI
message.

The above headers may not be present in all HNIri€&$sages.

The IG SHALL map any other received SIP headeradging X-OITF- to the specific SIP header. Refeeestoould be
made to the various services using the HNI-IGlriiatee for a list of the headers that MUST be presen

The IG handles the SIP state machines.

5.5.1.4 HNI-IGI PENDING_IG Message

HNI-IGI PENDING_IG messages are sent by DAE and eddied applications in the OITF whenever these
applications are ready to receive any incoming ags$rom the network.

PENDING_IG messages MAY include a SIP Request®lfaresponse. In this case, there is typicallyragoing SIP
dialog between the OITF application and a peeredidrpoint in the IMS network.

HTTP headers included in a PENDING_IG messageiitichides a SIP request or a SIP response are
the <X-OITF extension headers> that are pertinetté application. The content of such a messagsl EHbe as
follows:

. HTTP Request Header: It includes the following:

- <list of HTTP headers> - as per RFC 26Ha TP]

- <X-OITF Extension headers> Any number of those msiten headers depending on the application
. HTTP Request Body: <SIP Message Body if applicable>

PENDING_IG messages that don't include a SIP retlquea SIP response are typically sent by appbcatin the
OITF that don't have any ongoing communication vét8IP peer but are prepared to handle incomingestq for the
IPTV user associated with any active applicatiaming in the OITF, or applications that have anaing SIP dialog
with a SIP peer and are prepared to receive anyr@§3ages within that dialog. The content of PENBING
messages that don't include a SIP request or eeSionse SHALL be as follows:

. HTTP Request Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]

- <X-OITF-Call-ID> Set to NULL for applications witha an ongoing dialog or set to the proper value for
applications with an ongoing SIP dialog.

- <X-OITF-FROM> Set to the IMPU of the target uses@gated with any active application in the OITF
for applications without an ongoing dialog. Not ded for applications with an ongoing SIP dialog

. HTTP Request Body: Empty

Note that once the target OITF application accaptsicoming request, the Call-ID in the outgoingpense SHALL
be set to the value used by the IG in its requettd OITF.

The content of the HTTP response to either of bwva requests SHALL be as follows:
. HTTP Response Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <X-OITF Extension headers> Any number of thosieesion headers depending on the application

. HTTP Response Body: <Appropriate Message Body if applicable>
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5.5.1.4.1 Refreshing of HNI-IGI PENDING_IG Message

HNI-IGI PENDING _IG messages SHALL have to be refred periodically by the OITF. The refresh time SiH/Ae
maintained in the IG and SHALL not exceed a SIPs®asExpiry timer, or a SIP subscription Refreshet for the SIP
session under consideration.

To enable an OITF to refresh an HNI-IGI PENDING rigjuest, the IG SHALL, upon timer expiry, send R TP
200 OK response that does not include any X-OITktefsion headers>.

Upon receipt of such a response, the OITF MAY detidresend a new HNI-IGI PENDING_IG request or@im
gracefully terminate the session.

5.5.1.4.2 Cancelling an HNI-IGI PENDING_IG Message
The IG considers an HNI-IGI PENDING_IG Request adled should it encounter one of the following etgen

. The TCP connection on which the HNI-IGI PENDING_Request has been received is explicitly
disconnected or timed out

. The IG received from the OITF application with aristanding HNI-IGI PENDING_IG Request an HNI IGI
SIP Request to terminate the session (a SIP BYE)

. The IG received from the OITF application with anstanding HNI-IGI PENDING_IG Request an HNI IGI
SIP Request to terminate an ongoing subscript®IP SUBSCRIBE (with X-OITF-Expiry set to 0)

For the last 2 cases, the IG SHALL send an HTTP @00response that does not include any X-OITF-eRsion-
headers> as a response to the PENDING-IG requpsbr@lly, the IG MAY empty its internal buffersahmay
include in-transit messages destined for the agiidins.

5.5.1.5 HNI-IGI SIP Message

HNI-IGI SIP messages are sent by DAE and embedplglitations in the OITF whenever these applicatiaresready
to send a SIP Request or a SIP response. The tofituch a message SHALL be as follows:

. HTTP Request Header: It includes the following:
- <list of HTTP headers> - as per RFC 26&Ha TP]
- <X-OITF Extension headers> Any number of thagemsion headers depending on the application

. HTTP Request Body: <SIP Message Body if applicable>

The content of the HTTP response SHALL be as fadlow
. HTTP Response Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]
- <X-OITF Extension headers> Any humber of thoseesion headers depending on the application

. HTTP Response Body: <SIP Message Body if applicable>

5.5.1.6 HNI-IGI Auxiliary Message

HNI-IGI auxiliary messages are sent by DAE and ethdieel applications in the OITF whenever these apfidins are
ready to send messages that are neither SIP tyd@ENDING |G type (for example fetching GBA credats)

The content of such a message SHALL be as follows:
. HTTP Request Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]

- <X-HNI-IGI-Request> - Identifies the request

Copyright 2009 © Members of the Open IPTV Forum e.V.



Page 80 (187)

- <X-HNI-IGI Extension headers> Any number of ta@xtension headers depending on the request
. HTTP Request Body: <Application Message Body if applicable >
The content of the HTTP response SHALL be as fadlow
. HTTP Response Header: It includes the following:
- <list of HTTP headers> - as per RFC 26/Ha TP]
- <X-HNI-IGI Extension headers> - Any number obsle extension headers depending on the request

. HTTP Response Body: <Application Message body of applicable>

5.5.1.7 HNI-IGI Message Body

The HNI-IGI messages in either direction SHALL e transparently the appropriate SIP body fodifferent SIP
methods in the HTTP message body.

5.5.1.8 Guidelines for Applications using the HNI-IGI interface

This section lists some guidelines that apply toED#pplication and OITF applications that use thd4® interface.
Both types of application are referred to as Aggilan here:

. It is the responsibility of the Application to emsuhat it provides all the SIP headers that ageired for the
correct operation of the application.

. The IG SHALL absorb “100 Trying” responses recdifimm the network and not return them to the OITF.

. The IG SHALL transparently handle X-OITF-SIP headesceived over the HNI-IGI interface unless
specifically stated in this specification.

. It is the responsibility of the Application to geate an ACK as the 2XX final response of an INVITE
transaction; for non-2XX responses, the IG SHALbgmate the ACK.

. Validation (of message structure and XML schemakoéived XML data SHALL be the responsibility bét
Application.

. The Application SHOULD ensure that a SIP methosligported by the 1G before using it.

. The IG SHALL return a 405 Method Not Allowed erfault if it receives a request over the HNI-IGI tha
includes a SIP method that it does not support.

. The Pending Request SHALL be refreshed as perd®estb.1.4.1, “

5.5.1.8.1 Refreshing of HNI-IGI PENDING_IG Message

. An HTTP pending request sent to the IG MAY incl@8IP response (or SIP request if no response is
expected) to be transmitted to the SIP network.

. The only identified case where a PENDING-IG req&$ALL inlcude a SIP request is the case where the
OITF application sends an ACK.

5.5.1.9 OITF Restart HNI-IGI Auxiliary Message

If an OITF with native HNI-IGI support undergoesestart or is powered-up, following the succesedstart the OITF
SHALL send an HTTP POST OITF-Restart HNI-IGI Auaily Request to the IG.

The content of such a message SHALL be as follows:
. HTTP Request Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]

Copyright 2009 © Members of the Open IPTV Forum e.V.



Page 81 (187)

- <X-HNI-IGI-Request> : OITF-Restart - Identifiesetihhequest

- <X-HNI-IGI-OITF-DevicelD> - Identifies the devicdét SHALL be unique within the home network and
SHALL NOT change between restarts. The <X-HNI-IGIF®-DevicelD> SHALL be the SHA-1 hash
of the MAC address of the interface used to conteettie IPTV service as bytes concatenated with the
domain name received via DHCP option 15 in ASCHreloters:

0 <X-HNI-IGI-OITF-DevicelD>=SHA-1(X)
where: X: = (MAC address as bytes) + (domain nam&SCII characters) and the ‘+’ denoted the
concatenation operation. SHA-1 SHALL be used &si§ipd in[SHA-1]. The domain name SHALL
be set to the domain name received via DHCP ofittofsee Section 12.1.1.1.2, “Option 15.")

. HTTP Request Body: Empty
The content of the HTTP response includes theviafg:
. HTTP Response Header: It includes the following:
- <list of HTTP headers> - as per RFC 26Ha TP]

. HTTP Response Body: Empty

Upon receipt of such a request, the IG SHALL, iplagable, terminate all active SIP sessions; déstegall users that
are logged in from the restarted OITF, as storgtienG state.

5.5.1.10 Error Recovery in the IG
This section covers the handling in the IG for emtered error-cases:

1) Ifthe IG detects a timeout, or an explicit disceation on all TCP links between an OITF applicationl the
IG, the IG SHALL consider the application inactiiéhe application may become active again by re-
establishing the TCP link with the IG. Any incomiB§P Messages destined for an application thauaistive
SHALL result in an error message 487 Request Textath(481 Call Leg/Transaction Does Not Exist o al
an acceptable response if the IG concludes thatghkcation is permanently inactive) being retarbe the
network as a response. For an inactive applicatienSIP dialog in the IG shall eventually time-aatl clear
all resources in the I1G and the network.

In order to cater to the scenario of transient Ti@#Pdisconnects, and to allow incoming messagatdhe
received by the IG during the time it takes the B1® re-establish a TCP link following a disconmeat it is
recommended that the IG waits no more than 1 sebefate it responds to the network with a 487 4Ba
error message.

2) The IG SHALL detect that an OITF is restarted upeceipt of an OITF-Restart HNIIGI Request and where
the IG internal state indicates that the OITF is@@ed on. In such a case, the IG SHALL termindtactive
SIP sessions, the IG SHALL de-register all useas éine logged in from the restarted OITF as storeke 1G
state. Following that, the IG SHALL act on the ®GI3tart up high level procedure Requests.

3) The OITF SHALL detect that an IG is restarted wa#T CP links to the IG timeout simultaneously,ave
explicitly disconnected. If this is the case, @dF SHALL refrain from sending any message toltBauntil
such time that the OITF detects that the IG hamresl, using UPnP |G discovery procedure in thgard
(polling). Following that, the OITF SHALL execusteps 2-6 of the “OITF Start up High-Level Proaedu

For a transition period following an IG restarttiae SIP sessions in the network (that will evelijuameout and be
cleared) that are no longer active in the |G, wdlhtinue to send SIP messages to the IG, to whehG SHALL
respond with error message 481 Call Leg/Transa®imes Not Exist.
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6 SIP and SIP/SDP

6.1 SIP/SDP Reference Points

This Section defines the protocol for the use &f &hd SIP/SDP over the following reference points:

. NPI-19
. NPI-26
. NPI-30
. NPI-25
. NPI-3

. NPI-4

. UNIS-8

6.2 Protocols for IPTV Service Functions

6.2.1 Scheduled Content Service

The IG SHALL support the procedures specifiefli®124503] for originating sessions.
6.2.1.1 Protocol over UNIS-8

6.2.1.1.1 Session Initiation and Modification

Upon receiving a request from the OITF for theidion of a Scheduled Content session (see Sestibm.1.1,
“Session Initiation”), the IG SHALL generate antial INVITE request as specified [T S124503] for originating
sessions.

The IG SHALL forward any received SIP responsent®ITF including the information in the SDP

If the 1G receives a 488 error code with warnin@ &Tsufficient Bandwidth, the IG SHALL send an errsessage to
the OITF.

Session modification procedure is handled by thenlthe same way as a session initiation. See @ebtl.1.1.2,
“Session Modification.”

6.2.1.1.2 Session Termination

On receiving a request from the OITF for the temtion of a Scheduled Content session (see Sectoh. 5.3,
“Session Termination”), the IG SHALL generate a BMguest as specified it S124503] for originating sessions.

Alternatively, on receipt of a BYE request from iRV Control FE, the IG SHALL forward the requéstthe OITF
as a response to a PENDING_IG request (see Séctah “OITF-IG Interface (HNI-IGI)”). The behavio of the
UNIS-8 part of the IG SHALL comply with the proceaduspecified i T S124503] for terminating UA.

6.2.1.2 Protocol over NPI-4

6.2.1.2.1 Session initiation

The IPTV Control FE SHALL support the proceduresafied in[ TS183063] , Section 5.3.1.1.
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The IPTV Control FE SHALL support the proceduresdfied in[ T S124503] that are applicable to an AS acting as a
terminating SIP UA.

Upon receipt of a SIP INVITE request, the IPTV GohEE shall examine the request-URIdetermine that it is a BC
session initiation request. The IPTV Control FE SHAise the IPTV Subscription Profile to check tleevice rights
for the requested broadcast service packages altidastiaddresses. The IPTV Control FE shall exantiire SDP
offer parameters, as defined[ihS183063] Section 5.3.1.1.

If the SDP parameters are validated successflity|RTV Control FE SHALL respond as defined T15183063],
Section 5.3.1.1.

If no bc_service_package attributes are includetiéenSDP offer, the IPTV Control FE SHALL includethe SDP
answer one or more a=bc_service_package attribetept if it knows that the RACS is or shall be-provisioned
with the list of subscribed channels and if all sbscribed channels are allowed for the sessiathis case, the
inclusion of a=bc_service_package is OPTIONAL.

The service packages shall be populated accordititetIPTV Subscription Profile to indicate thevses packages and
BC services.

6.2.1.2.2 Session modification

The IPTV Control FE SHALL support the proceduresafied in[ TS183063], Section 5.3.1.2. Network initiated
Scheduled content (BC) session modification do¢sapply.

6.2.1.2.3 Session termination

The IPTV Control FE SHALL support the proceduresdfied in [TS183063], Section 5.3.1.4
6.2.2 Content on Demand

6.2.2.1 Retrieving missing parameters in the SDP prior to session setup using SIP
OPTIONS
6.2.2.1.1 Protocol over UNIS-8

When a request to send a SIP OPTIONS is receiwead fine OITF, the IG SHALL use the mapping specified
Section 5.2.2.1.1, “Retrieval of Session Parameéters

When the final response to the SIP OPTIONS mesisageeived from the network as a SIP 200 OK inicigdhe
RTSP SDP, the IG SHALL forward this informationtte OITF

The information required in the returned SDP to plate the missing parameters in the SDP offer is:
. FEC Information including bandwidth for FEC streams

e Transport protocol

6.2.2.1.2 Protocol over NPI-4, NPI-19, NPI-26

The OPTIONS message SHALL conform[15124503] and SHALL be forwarded through the ASM, IPTV Cantr
and CDN Controller FE to the appropriate Clustent@aller, in the same way as for the INVITE message

In certain cases, the CDN Controller MAY forware tBIP OPTIONS message to a default Cluster Coatroll

On receiving the SIP OPTIONS message, the Clusiatr@ller SHALL issue an RTSP DESCRIBE to the CDF.
certain cases, the Cluster Controller MAY issudrkd@isP DESCRIBE to a default CDF.

The DESCRIBE message shall conform to the formfihele by ETSI TS 102 03fT S102034].

The XML description that complies to ETSI TS 1021(8S102034] included in the RTSP 200 OK response received
from the CDF SHALL be converted by the Cluster Coltgr to the SDP body in a SIP 200 OK responghi¢o
OPTIONS message. The SIP 200 OK message SHALLrafded all the way back to the 1G.
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The explicit mapping between the XML descriptiomdhe SDP is not subject for formal specification.

This is the only case for which an OPTIONS messutidbe sent to a Cluster Controller.

Note: If, in a future release, other reasons warraatt tthe Cluster Controller receive the OPTIONS mgssthen
support for discrimination between the various oeasor sending the OPTION will be required.

6.2.2.2 Procedure for Unicast Service Session Initiation

6.2.2.2.1 Session Initiation
The IG SHALL support the procedures specifiefli§124503] for initiating unicast sessions.

On receiving a request for a unicast session tiatifrom the OITF, the IG shall generate an ihitlVITE request as
specified in[TS124503] (for an originating UA). See Section 5.2.2.1.2¢$Sion Initiation.”

See example messages in Section C.1.1, “Exampleddes for CoD session setup in a Managed Network.”

6.2.2.2.2 Protocol over NPI-4

The IPTV Control Function SHALL support the proceshispecified ifiT S124503] as applicable to an AS acting as a
SIP proxy or B2B UA.

When receiving any SIP request, the IPTV ControlSJHALL examine the request to see if it is comgatikith the
user's subscription profile (e.g. parental corigeél). If the user is not allowed to initiate essen for the requested
content, the IPTV Control FE SHALL reply with anpappriate SIP error response. If the user is altbteeinitiate the
session, the IPTV Control FE SHALL forward the $INVITE to a default CDN Controller.

The IPTV Control Function SHALL not change the upart of the To header in order to retain the cotaig in the
INVITE request.

6.2.2.2.3 Protocol over NPI-19

The CDN Controller FE SHALL support the proceduspscified in TS124503] as applicable to an AS acting as a SIP
proxy or B2B UA.

When receiving the SIP INVITE from the IPTV Contfet via the Authentication and Session ManagemEgnt F
through the NPI-19 reference point, the CDN CoterdBHALL check the CoD content id in the user mdrthe “To:”
header as well as the “From:” and “Via:” fieldsdetermine the most appropriate Cluster Controletd-serve the
User's request.

Once the appropriate Cluster Controller FE is setidhe Content Delivery Network Controller FE SHAforward
the SIP INVITE to it by changing the “Request-UREcordingly.

The CDN Controller SHALL NOT forward 301 or 302 pesmises from the Cluster Controller to the IPTV Coint
Function. The CDN Controller SHALL take one of fislowing actions on receiving a 301 or 302 resmofiem the
Cluster Controller:-

. Cancel the transaction
. Forward to another Cluster Controller
. Forward to the suggested CC as indicated in thé3B@lresponse

. Forward to another CDN Controller

6.2.2.2.4 Protocol over NPI-25

On receiving the request from the IPTV Control Riowg the CDN Controller MAY decide to forward thequest to
another CDN Controller. In this case it changes‘Bequest-URI” accordingly.
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6.2.2.2.5 Protocol over NPI-26
The Cluster Controller FE SHALL support the proaeduspecified ifiT S124503] as applicable to a terminating UA.

When receiving a CoD session initiation SIP reqéresh the CDN Controller, the Cluster Controller SH. examine
the CoD content identifier present in the user-pathe “To:” header and the media parameterserréteived SDP
offer and then choose the CDF.

If the requested content is not managed by thist€iuController, the Cluster Controller SHALL ratua 301 response,
or a 302 response for any other reasons (e.g.Hakdicing) The Cluster Controller MAY indicate asremore Cluster
Controller addresses in the contact header asatatian RFC 326{SIP].

If the request is not acceptable to the Clustert©@dar, it SHALL reply with an appropriate SIP erresponse.

The Cluster Controller SHALL reply with an appragig SIP error response if the request is acceptaltee Cluster
Controller but none of the Content Delivery Funetican handle the offer.

If the request is acceptable to the Cluster Coletraind a CDF can handle the request, the Clustetr@ler SHALL
initiate an RTSP session using the RTSP SETUP megsahe chosen CDF to determine its server padsthe RTSP
session ID.

Following the successful conclusion of the RTSRisessetup, the Cluster Controller allocates anRE&rver port,
binds it to the CDF RTSP server port and answetis avlSIP 200 OK, including the SDP answer.

The SDP parameters for the RTSP channel SHALL basstollows:-

. An m-line for an RTSP stream with the format: <mwedia> <port> <transport> <fmt>
(ex.m=application 554 tcp iptv_rtsp )

- The <media> field SHALL have a value of “applicatio

- The <port> field SHALL be setup according to RF@G81SDP-TCP]. The port number SHALL be set
to the port allocated by the Cluster Controller.

- The <transport> field SHALL be identical to the aeeeived in the SDP offer in the initial INVITE.
- The <fmt> field SHALL be identical to the one reas in the SDP offer in the initial INVITE.

. A c-line SHALL include the network type with thelua set to “IN”, the address type set to “IP4” dhd IP
address for the RTSP commands.
(ex:c=IN IP4 <RTSP IP address> )

. An “a=setup” attribute SHALL be present and seftpassive”, indicating that the connection is irtiéid by
the other endpoint (OITF), as defined in RFC 418BRP-TCP]. (exa=setup:passive )

. An “a= connection” attribute SHALL be present amed t® “new” as defined in RFC 4145 [SDP-TCP].
(ex:a=connection:new )

. One or more a=fmtp lines representing RTSP spegifitutes set as follows

- A “fmtp:iptv_rtsp h-uri” attribute SHALL be set tine RTSP URI of the Cluster Controller to be used i
the RTSP requests. The h-uri can be in the foranadbsolute or relative URI. If an absolute URI is
specified then it SHALL be used in subsequent RTe®piests. If a relative URI is specified in thenfior
of a media path, then the RTSP absolute URI coelddmstructed by the OITF using the IP Address
(from c-line) and port (from m-line) as the baskdf@ed by h-uri value for the media path.

(i.e. fmtp:iptv_rtsp h-uri=<request-uri>)

An absolute URI SHALL have precedence over a cifitiee latter is provided.

- The Cluster Controller SHALL include a “fmtp:iptusp h-session” attribute representing the session-i
of the RTSP session to be used by the OITF duriadiancontrol. Optionally, a timeout parameter
MAY be specified with a numeric timeout intervaldaconds for keep-alive (refer to Section 7.1.1.2.3
“RTSP Control for media delivery.”) If the timeoparameter is not specified, then a default vafu@lo
seconds SHALL be used (refer to Section 12.37 in9R].)

(i.e. a=fmtp:iptv_rtsp h-session=<rtsp-sessionmjpbut=<timeout>])
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Note that if both RTP and RTCP are used in theizesthe RTSP server (CDF) can use the received
RTCP messages as an indication that the OITHligastinected to the session. This avoids requiring
explicit RTSP keep-alive signalling. The RTSP sewan easily associate the RTCP messages to the
RTSP Session-ID using the RTCP message transpamtssland the SSRC of the media source. If this
method is used and no RTCP messages are receteedhaf default timeout period, the RTSP server
MAY tear down the session. Details of this methodglare explained below in the b=RR:<bandwidth-
value> line.

. An m-line for the actual content which indicates tiipe of the media, the transport protocol andothn of
the related content delivery channel from the raspanessage for the RTSP DESCRIBE. If a fmt paiemme
is in the SDP offer it SHALL be completed with thapported format by the CDF,

. A c-line SHALL include the network type with thelua set to IN, the address type set to IP4 anditieast
address of the stream related to the content dglolgannel.
(i.e.c=IN IP4 <IP_ADDRESS> )

. A b-line SHALL contain the proposed “session bardthi for the COD media stream. Note that this
bandwidth value includes the IP and UDP headers $eetion 6.2 ofRTP)).
(ex.b=AS:64 , indicating 64kbps)

. An a-line with a “sendonly”
(ex.a=sendonly )

. A b-line, b=RR:<bandwidth-value>, specifying theegd bandwidth value (in kbps) the OITF SHALL
allocate for sending Receiver Reports (RR) in tEGession.

0 The Cluster Controller MAY set the bandwidth valnehe answer to zero (@yven if a non-zero
value is requested by the OITIR the event a non-zero value is requested by th& @he Cluster
Controller SHALL NOT change the proposed bandwidihue to a different non-zero value as this
could force the OITF to use a bandwidth value iymat be able to allocate causing COD session
failure.

. Optionally, a b-line b=RS:<bandwidth-value> speicifythe amount of bandwidth (in kbps) that the COD
session senders (in this case only one COD seBih)L L allocate for RTCP Sender Reports (SR). Thikig
MAY be set to zero (0), b=RS:0. Setting this vaimeero (0) is not recommended if several streaitide
synchronised.

6.2.2.3 Session Termination

Session termination for COD SHALL follows the sa8i@ procedures as session termination for the Sidned
Content service. See Section 6.2.1.1.2, “Sessawmihation.”

6.3 Protocols for Service Access and Control Functions

6.3.1 Service Provider discovery

6.3.1.1 Protocol for UNIS-8 and NPI-30
The IPTV Service Provider Discovery FE SHALL gerterand/or provide the Service Provider Discovefgrimation.
The IG SHALL follow the following procedure to rawe Service Provider Discovery information:

Step 1:  The IG SHALL send a SIP SUBSCRIBE to the netwdnksubscribe to the “ua-profile” event, and SHALL
wait for the response to the subscription request.

Step 2:  When a SIP NOTIFY is received by the IG for a-fuafile” event, the IG SHALL store the body of tB&P
NOTIFY.

Step3a:  If the IG receives a HTTP GET for the Servicevider information, it SHALL return the body of ti&iP
NOTIFY (from step 2) in the HTTP response body.
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Step 3b: If the IG receives a HTTP POST on the HNI-IGkiriace from the OITF which includes a SIP SUBSCRIBE
with a message body associated with the appid diphapplication:iptv-SP-discovery”, the IG SHALlesd a
SUBSCRIBE to the network with the following capéisks:

The message body SHALL include what was receivexh fihe OITF, which are the capabilities of the Oliiich are
sent to the Service Provider Discovery FE. Thaitkebf the SIP SUBSCRIBE are as specified in [T3I3], Section
5.1.2.2.1. To wit:

* The Content Type header SHALL be set to “appligdtiod.oipf.ueprofile+xml”
* The UserEquipmentID is a unique global identifiethe device.

* The User Equipment Class SHALL take values “TV-OITSTB-OITF”, according to the implementation
options in Release 1 Architecture specifica{l&@RCH] Annex D.

When the Service Provider Discovery FE receivefl BSCRIBE request, it MAY check the user’s IPTV suiiigtion
profile and provide a personalized Service Providiscovery information to the OITF. Filtering malga be
performed if device capabilities are availablehte SDF.

If the Service Provider Discovery FE receives a SUBSCRIBE message body from the IG carrying UEabdjties,
the Service Provider Discovery FE shall processSiferequest as specified below.

On successful subscription, the Service Providesc®iery FE SHALL generate a 200 OK response. Thec®e
Provider Discovery FE SHALL then send a NOTIFY resito the OITF in accordance with RFC 3265 [SIRNEY

The contents of the SIP NOTIFY request SHALL béadlews:
. Extend the existing “ua-profile” event package P NOTIFY as follows:
- The Event header SHALL be set to the “ua-profileémst package.
- The “effective-by” parameter for the event headdASL be set to 0.
- The content type SHALL be set to “application/vripfspdiscovery+xml”.

The Service Provider Discovery Information SHALL de&livered in the message boday and SHALL confarthe
schema defined ifMETA].

Note: If the above extension is not accepted by theHEfen the use of a new methdéeg Event package) should
be re-examined. (See Annex L, “New Event packag&f SUBSCRIBE /NOTIFY (Informative).”)

When the IPTV Service Provider Discovery FE knoda change to the Service Discovery, Service Peyvid
Selection Information, the IPTV Service Provides&ivery FE SHALL inform the OITF of this changed®nding a
SIP NOTIFY message.

6.3.2 User Registration and Network Authentication

6.3.2.1 User Identity Modelling

Every IMS Subscription SHALL be allocated a singtéque default IMS Pubic Identity by the ServicatfRirm
Provider. This SHALL be the identity that is regi®d in the IMS domain when an OITF is turned on.

Every IPTV end-user in an IMS Subscription MAY [esaciated with an IMS Public User Identity by thengce
Platform Provider.

This release complies with option 1 in Annex D.4ARCH].

6.3.2.2 Procedure for User Registration and Authentication in a Managed Model on
UNIS-8

The following SHALL be supported by the IG on thBll3-8 interface for user registration:

. The IG SHALL support the 3GPP IMS registration maare as per ETSI TS 124 50i35124503]. This
includes handling of user authentication and aightion. This procedure shall be invoked when the |
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powers up (in this case the default identity SHAld registeres) or upon receipt of an HTTP POST fiteen
OITF with the REGISTER method.

. The IG SHALL report to the OITF the final outcomieamy OITF-initiated registration or de-registratio
. The IG SHALL be stateful for all successful regasimns until de-registration occurs.

. For IG-initiated registration procedures, the I@dsponsible for refreshing the registration betbee
registration expiry time.

The following SHALL be supported by the IG on thBll3-8 interface for user de-registration:

. The IG SHALL support the 3GPP IMS de-registratioagedure as per ETSI TS 124 §03124503]. This
procedure shall be invoked upon receipt of an HPUOST from the OITF with the REGISTER method and
when the IG shuts down.

The following SHALL be supported in the IG on UN8Seor subscription to the Registration event:

. For OITF-initiated registrations, the IG SHALL sagort subscription to the registration-state everttqage as
per ETSI TS 124 50BT S124503].

. For IG-initiated registrations, and following a sassful registration process, the IG SHALL SUBSCRIB
the registration event package in accordance WitBIH'S 124 503 T S124503].

. On request from the OITF, as well as for IG-ing@tegistrations, the IG SHALL refresh the regtibrastate
event package subscription in accordance with HIS5124 503 TS124503].

. For OITF-initiated registrations, the IG SHALL NGstore any registration event related data, but SHB&
stateful of the subscription. For IG-initiated r&gations, the IG SHALL store registration evenated data.

. For OITF-inititaed registrations, the IG SHALL suppterminating a subscription to the registratgiate
event package as per ETSI TS 124 pDS124503].

. For IG-initiated deregistration, and following theccessful deregistration process, the IG SHALmieate
the subscription to the registration event packagger ETSI TS 124 503 S124503].

The appropriate procedure (SIP Digest or IMS AKAVE L be follwed by the IG for user registration and
authentication.

6.3.3 Notification of Service Profile changes
6.3.3.1 Notification of Service Profile changes Protocol on UNIS-8

6.3.3.1.1 Subscription to Notifications of Service Profile changes

If subscription to notification of changes is regigel by the OITF, the IG SHALL send a SUBSCRIBEUes] to the
IPTV Service Profile FE in accordance with IETFfthiatf-sip-xcapevent-03XCAP-EVT] and draft-ietf-simple-
xcap-diff-09.txt[ X CAP-DFF].

The IG will process the request from the OITF aiiltl generate a SUBSCRIBE request, that SHALL bspexified in
[TS183063] Section 5.1.5.1.

A well known PSI mechanism SHALL be used in theuesi URI of the SUBSCRIBE request.

Note: For changes that apply to a very large nurobsubscribers, it is up to Service Provider tougeproper rules in
the ‘notifier function’ to make the notification @redure scalable.

6.3.3.1.2 Processing of notifications

Refer to[ TS183063] Section 5.1.5.2
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6.4 Protocols for Communication Services

6.4.1 CallerID

6.4.1.1 Procedures for Caller ID on UNIS-8

6.4.1.1.1 Instant Message based Caller ID

Instant Message based Caller ID is identical teaimsMessaging where the incoming message inclidesaller id.
For further details reference should be made tdi®e6.4.2.1, “Procedure for Instant Messaging o $}8.”

6.4.1.1.2 IMS telephony service based caller identification [OPTIONAL]

IMS telephony service based caller identificatistased on the reception of the regular SIP sefSMITE request.
The incoming session request message includesltiee iclentification.

Support of this feature by the IG is OPTIONAL.

6.4.2 Instant Messaging

6.4.2.1 Procedure for Instant Messaging on UNIS-8

Instant Messaging complies with the page mode efatpn. The following SHALL be supported by the IG

Incoming SIP MESSAGE messages to the IG MUST confar OMA Instant Messaging using SIMPLE

Draft OMA-TS-SIMPLE_IM-V1_0-20080820-PSMPL-IM] to be acceptable for processing by the IG. Non-
conformant SIP MESSAGE messages SHALL be rejectett¢ordance withSM PL-IM] with the

appropriate response code.

For an incoming SIP MESSAGE to the IG that is comfant to{SMPL-IM], the IG SHALL forward the
message to the OITF using HNI-IGI Notification pedare and SHALL send a 202 Accepted to the
originating end.

An outgoing SIP MESSAGE SHALL conform f[SMPL-IM]. The response to the SIP MESSAGE SHALL
comply with[SMPL-IM].

The IG SHALL NOT retain any state information orthe transaction is completed.

6.4.3 Presence

6.4.3.1 Procedure for Presence on UNIS-8

The following SHALL be supported by the IG for saliption to Presence:

An outgoing SUBSCRIBE message for a subscriptioth¢éoPresence event, or cancellation of an existing
subscription SHALL comply witfiSM PL-PRES].

An incoming NOTIFY messages that does not compth {8M PL-PRES] SHALL be rejected with the
appropriate error code in accordance Wik PL-PRES], and no further processing shall be performed.

On request from the OITF, the IG SHALL refresh Bresence subscription in accordance with
[SMPL-PRES].

The IG SHALL not store any presence related daiaSBIALL be stateful to the subscription.

The IG SHALL consider a subscription terminated i not renewed by the OITF.
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6.4.3.2 Procedure for Publishing Presence Information on UNIS-8
When requested by the OITF, the IG SHALL suppoet®P PUBLISH request and response in accordartbe wi
[SMPL-PRES] for publishing presence information.

6.4.4 Chatting

6.4.4.1 IM Session using MSRP over UNIS-8

The IG SHALL conform to the Client Procedure asadibged in OMA-TS-SIMPLE_IM-V1_0-20080820-D
[SMPL-IM].

The IG SHALL perform path mapping between Chatiegrs as indicated in Section 5.4.3, “IM Sessidmf@ising
MSRP).”

The IG SHALL handle translation of Chat sessiotiation and teardown procedures when requestetid®iTF as
per Section 5.3.5, “Remote Management.”

The IG SHALL handle translation of outgoing anddming MSRP chat message as per Section 5.4.3, 884i8n
(Chat using MSRP).”

6.4.4.2 IM Session using MSRP over NPI-3

The P2P Chatting communication enablers FE shalireo to the IM Server procedures described in
OMA-TS-SIMPLE_IM-V1_0-20080820-)SM PL-IM].
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/7 RTSP

This Section defines the protocol for the use oERTover the following reference points:
. UNIS-11

. NPI-10

7.1 Protocols for IPTV Service Functions

7.1.1 Use of RTSP for CoD

7.1.1.1 RTSP Profile for the unmanaged model over UNIS-11 and NPI-10

The RTSP protocol SHALL be used on UNIS-11 and W@Feor unicast service setup and delivery. The OBHALL
obtain an RTSP request URL from the content guder to delivery of the media from a Cluster Catigr. The use
of RTSP SHALL comply with RFC 2326 [RTSP] and wilte following profile.

The following describes the RTSP Profile for thsléase. The functionalities not identified in théxtion are out of
scope of OIPF:

NPT Range time format SHALL be supported by clieantd servers, Section 3.6[&T SP]

» The extension mechanism using option tags in Se&id of[RTSP] SHALL NOT be used

» Since in this Release is constraint to one medéast per session (one m= line of audio/video déta)):
0 This profile is not multi-server capable (Sectiga af[RTSP])

o This profiled does not support aggregate contrggri&gated support allows to control several
associated streams (e.g., video and sound traoilg ase RTSP URI.

0 This profile does not support “pipelining” of RT®fessages, see S. 9.1 Pipelining
*  This profile SHALL support the following MIME types

o SDP (application/sdp) as the normative sessionriien format, and

o0 The MIME type text/parameters for GET_PARAMETER
» Servers SHALL NOT use RTSP proxy features
e Servers SHALL NOT use encryption or authentication

« The RTSP client SHALL understand the class of esiatus code, i.e., 1xx Information, 2xx Succesg, 3X
Redirection, 4xx Client Error, and 5xx Server Ervddditionally, a client SHALL understand the fmiing
status codes:

o “200" ;OK

o “301" ; Moved Permanently
o “302" ; Moved Temporarily
o “400" ; Bad Request

o “404” ; Not Found

0 “405" ; Method Not Allowed
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o “408" ; Request Time-out
o “500" ;Internal Server Error
o “501" ; NotImplemented

Servers SHALL NOT use interleaved RTP and RTSP ®@#, as per Section 10.12, “Embedded
(Interleaved) Binary Data” diRT SP].

Clients SHALL NOT use PLAY messages in the PLAVtetas keep-alives (Section 10.5BfT SP)).

Servers SHALL NOT use RTSP over UDP, see Appendof [RTSP] and related functionality like the rtspu
URI scheme in Section 22.14.3[&T SP].

Regarding the RTSP Header definitions, the cli¢hSL support the following headers:

o Accept, Allow, Content-Type, CSeq, Location, PupRange, RTP-Info, Scale, Session, Transport

Additionally, the following clarifications and begtactices are added:

RTSP URIs SHALL follow encodings and escape corivestas per [RFC3986]. This is an RFC reference
update. This RFC defines a fragment part to theRURI, which was hinted but not specified RiT SP].

Regarding Section 9, “Connections” [T SP]: it is RECOMMENDED that servers use persistent TCP
connections. This reduces session management cxitgleeep-alive, tear down, etc) in the clientsldhe
servers. Clients SHOULD use persistent connections.

Regarding keep-alive mechanisms, the following madms are RECOMMENDED in this order:

o Ifthe OITF has agreed to send RTCP packets REEOMMENDED that these be re-used to keep
the RTSP session alive.

o Ifnot, itis RECOMMENDED that the same empty RTa&kets with payload type value 20 used for
NAT traversal (see G.5.2, “NAT Traversal and ketipeamessages for CoD”) be re-used to keep the
RTSP session alive.

o Otherwise, the SET_PARAMETER Method (or GET_PARAMER; whichever is supported) with
an empty body SHOULD be uased.

o Finally, the RTSP OPTIONS Method SHOULD be used

Regarding Section 12.17, “CSeq”[®RTSP], the current best practice rules and clarificatiare added were
not clear in RTSP, in particular:

o If aserverreturns a “400 Bad Request” responsause the client did not include a CSeq header,
then the response SHALL not include a CSeq header.

0 The CSeq header value MUST be increased by oreaftr new RTSP request
o0 Itis RECOMMENDED that CSeq value starts at “1”€dn

Regarding non-seekable streams, Annex C.1.5: #resimdicated by using open-ended time intervals vi
a=range attribute in SDP. E.g., a=range:npt=0-

Regarding Content-Length: an RTSP message withsaage body SHALL include the Content-Length
header. This can be misinterpreted from SectioBsdd 12.14 ofRTSP], because Section 4.3 [T SP]
refers to HTTP/1.1 (which only recommends it) wiSlection 12.14 ofRTSP] clearly says that it MUST be
included.

Regarding RTP-Info, Section 12.33[&T SP]:

0 The client SHALL NOT use the RTP SSRC parametesr¢'8) in a SETUP request. This is
deprecated because it incompatible with the smadifin of RTP in RFC 355(RTP].

0 The URL values in the “url=" parameter SHALL be ¢gmh, e.g.: RTP-Info:
url="rtsp://live.example.com/concert/audio". Thibws the URL to contain “;” and “,” characters.
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o If the value of the “url” parameter in RTP-Info fika is a relative URI, then the Request-URI is used
as base-URI. If it is an absolute URI, then thisl #Rhe same as in the SETUP message.

7.1.1.1.1 RTSP Session Setup

When performing RTSP session setup, the OITF SHA&¢ the request URL to send a DESCRIBE message to t
Cluster Controller to obtain a media SDP. The DEEBERmessage SHALL include the Accept header with th
application/sdp content type. The Cluster Corgratir CDF SHALL return a Content-Type header with
application/sdp and the format of the body SHALLaoeording to RFC 456@DP]. The OITF SHALL then issue a
SETUP request to the Cluster Controller.

If the Cluster Controller can handle the requéws,DESCRIBE and SETUP messages SHALL be forwaral okt
most appropriate CDF.

If the Cluster Controller cannot handle the requist Cluster Controller SHALL reply with a rediteesponse
(Moved) message containing a URL of another Clustartroller. The redirection MAY occur when receigieither a
DESCRIBE or a SETUP.

If the setup is successful the CDF SHALL reply vatB00 OK message that SHALL be proxied by the t€lus
Controller to the OITF. After receiving the set@sponse the OITF MAY send PLAY and PAUSE messagéset
Cluster Controller.

The Cluster Controller SHALL modify the RTSP URLftorward the RTSP messages to the chosen CDF fumcti
when the messages are initiated from the OITF.

When receiving error messages from the CDF, thet@«Controller SHALL either forward them to theT®lor try
another CDF.

When the OITF receives an error message, it MAYldisappropriate messages to the end user. Theraessages
MAY also be handled by the downloaded DAE or natipplication before being displayed to the user.

7.1.1.1.2 RTSP Control for media delivery

Handling of Media Control for Starting Playback

On receiving a request from the user to start @albthe OITF SHALL send an RTSP PLAY message edCluster
Controller.

The RTSP fields in the RTSP PLAY message SHALLilbedfas follows:

On receiving a request from the user to modifyplagback, the OITF SHALL send an RTSP PLAY messaijle a
request to modify the position, speed and/or diveadf playback. The OITF indicates the directiomlr speed of
playback by including a Scale header or changepdk#ion of playback by including a Range header.

. The Scale header SHALL be set as follows:
- 1 indicates normal play;
- If not 1, the value corresponds to the rate wipeet to normal viewing rate;
- A negative value indicates reverse direction.
If the request is to pause the playback, the OIHRIS. send an RTSP PAUSE message.

On receipt of a RTSP PLAY or PAUSE request, thes@uController SHALL forward the message to thesemn
CDF.

The CDF SHALL respond with a 200 OK message. Theerds of the 200 OK response SHALL be as follows:

. CSeq SHALL be set to the same value as that inettpgest.
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Handling of Media Control for Retrieving Playback Information

For OITF devices that require retrieving the positand the duration parameter from the server ferational reasons,
the OITF SHALL support the method GET_PAREMETER sage for that purpose.

All OITF devices SHALL support the retrieval froiimet server of the scales parameter through the GERARETER
message.

Any other parameter not supported by the Clustemti©@ter used in the GET_PARAMETER request SHALL be
rejected by the Cluster Controller with an apprafarierror code. An empty body SHALL be allowedtfer RTSP
keep-alive message.

If RTSP is used as a keep-alive, then the timemusénding the request is based on the timeoutrea specified in
the session header in the RTSP SETUP responsmeldtit parameter is not specified then a defaultevaf 60
seconds shall be used.

On receipt of the RTSP GET_PARAMETER request, thesteér Controller SHALL forward the message to ¢thesen
CDF.

The CDF SHALL respond with a 200 OK message withrégguested values or empty in the case of a kéep-a
message. The message SHALL be forwarded to the OITF
Handling of Beginning and End of Stream

On receipt of the beginning-of-stream or end-oéaitn indication from the CDF, the Cluster ControlMY send an
RTSP ANNOUNCE to the OITF with an indication thag theginning-of-stream or end-of-stream has beachiea.
The Notice header SHALL be included with the noticele value set to “2104 Start-of-Stream Reached2101 End-
of-Stream Reached”.

Note: The header and code is based RMSP2-AN].

On receipt of the RTSP ANNOUNCE with an end-of-atreor beginning-of-stream indication, the OITF MAake
relevant actions to handle the event (e.g. ternmgahe session, rewinding the media stream, ébg.OITF SHALL
respond with a RTSP 200 OK.

Handling by the CDF for multiple PLAY messages in Play state

The CDF SHALL not queue successive PLAY messagegriessing while in a play state. An incoming rigéivAY
message SHALL result in an immediate terminatioheyCDF of the processing associated with a ptesviending
PLAY message if applicable.

7.1.1.1.3 RTSP Session Teardown

To tear down a unicast session, the OITF SHALLaSTSP TEARDOWN message and SHALL wait for a 200 OK
response from the Cluster Controller. The Clustentdller SHALL relay the RTSP TEARDOWN messagéhe

CDF and relay the 200 OK message to the OITF.

7.1.1.1.4 Supported RTSP Messages

The OITF acting as an RTSP Client and the Clustati©ller acting as an RTSP Server SHALL suppoleast the
following messages: RTSP SETUP, RTSP TEARDOWN, RDESCRIBE, RTSP PLAY, RTSP PAUSE, RTSP
GET_PARAMETER, RTSP ANNOUNCE, and RTSP OPTIONS.

The CDF as an RTSP server SHALL support at leastdtiowing messages: RTSP SETUP, RTSP TEARDOWN,
RTSP DESCRIBE, RTSP PLAY, RTSP PAUSE, RTSP OPTIO&®, RTSP GET_PARAMETER.
7.1.1.2 RTSP for managed model over UNIS -11 and NPI-10

The RTSP protocol SHALL be used on NPI-10 for CeBsson setup and UNIS-11 and NPI-10 for CoD service
delivery.

In the managed model, the OITF SHALL obtain therappgate RTSP request URI, RTSP session ID, andRife
media parameters, prior to content delivery fromdksigned Cluster Controller.
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If the OITF supports RTSP/RTCP monitoring, it SHAALso include the a=OIPF-QoS-Metrics line, the gz=ttr line
and the b=RR line prior to content delivery frore #issigned CC, where:

. The a=0OIPF-QoS-Metrics line includes informationtba cumulative performance metrics the Service
Provider requests from the client for that sesésme Section 7.2.1, “Performance Monitoring ovel TN
18.7).

. The a=rtcp-xr line includes information on the séammerformance metrics the Service Provider reguesm
the client for that session (see Section 9.2.lrftifmance Monitoring over UNIT-18.")

. Finally, the b=RR line specifies the reporting baitth assigned to the OITF in bits per second,Ssetion 2
of RFC 355 SDP-RTCP]. If this line is not retrieved via SIP OPTION&eh the OITF SHALL use the
RTP default of 5% of the stream bandwidth for RTr€ports.

The use of RTSP SHALL comply with RFC 23p&T SP] with modifications defined by this specification.

Annex B.2.4 gives guidelines for specifying cumivlatmetrics to be conveyed using the RTSP Headxfiseatl herein.
Similarly to the RTCP case, “OIPF-BasicPerfMonCuBubsetl” is used in this specification as a plakktand for
illustrative purposes.

7.1.1.2.1 Missing SDP parameters Retrieval

When the Cluster controller receives a SIP OPTIONSsage to retrieve missing parameters, it SHAIND sen RTSP
DESCRIBE message to an appropriate CDF. The “Aédegader SHALL be set according to ETSI TS 102 034
[TS102034].

The CDF SHALL reply with a RTSP 200 OK message amithg XML information according to ETSI TS 102 034
[TS102034].

7.1.1.2.2 RTSP Session Setup

The OITF SHALL NOT use the RTSP SETUP messagdehdmanaged network case, the RTSP session setup is
initiated with a SIP INVITE.

When receiving a COD session initiation SIP reqéresh the CDN Controller, the Cluster Controller SH. choose
the appropriate CDF and issue an RTSP SETUP messtigthe following parameters:

. The RTSP URI SHALL have a path that is compatibii the requested content indicated in the userqfar
the “To:” header of the SIP message.

. The Transport header SHALL contain a “Destinatisnb header indicating the IP address o the OITF'.
The CDF SHALL reply with an RTSP 200 OK messagth®Cluster Controller.

. The message SHALL contain an RTSP session ID.

. The CSeq SHALL be set to the same value as in THRFRSETUP request

If the Cluster Controller receives an error mesdega the CDF, it MAY try another CDF. It MAY als@ply with the
appropriate SIP error message to the CDN Contr(dk Section 6.2.2, Content on Demand)

The Cluster Controller SHALL issue a SETUP reqdi@esteach media line (if the content is FEC protdgte
7.1.1.2.3 RTSP Control for media delivery

Handling of Media Control for Starting Playback

On receiving a request from the user to start @albthe OITF SHALL send an RTSP PLAY message edChuster
Controller using the h-uri attribute receivedlie ISDP (of the SIP 200 OK received as a respong@t8IP INVITE
request as described in Section 6.2.2.1, “Retrgewiissing parameters in the SDP prior to sessitupasgsing SIP
OPTIONS."). If a fully qualified domain name (FQDM)used in the RTSP URI, the OITF SHALL NOT penfoa
DNS lookup. For the RTSP PLAY message, the IP addrethe IP header SHALL be set to the destindffoaddress
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taken from the connection line (“c=" from the mdinf the RTSP stream) in the SDP answer and thdrptire TCP
header SHALL be taken from the media linm¢’) in the SDP answer.

NOTE: The OITF does not perform DNS lookup in ortteavoid misaligning the information conveyed e SDP.
The RTSP fields in the RTSP PLAY message SHALLilbedfas follows:

. The RTSP URI SHALL be set to the value retrievenhfrthe SDP h-uri attribute in the case of an alisolu
URI. If the value of h-URI is a relative URI thatin the form of a media path, then #iespabsolute URI
SHALL be constructed by the OITF using the SDRAtRIress (from c-line) and port (from m-line) as the
base followed by h-uri value for the media path.

(ex.rtsp://10.5.1.72:22554/TV3/823527)

On receiving a request from the user to modifytlagback, the OITF SHALL send an RTSP PLAY messaijle a
request to modify the position, speed and/or diveadf playback. The OITF indicates the directionlr speed of
playback by including &cale header or changes the position of playback byidioh aRange header.

. The scale header SHALL be set as follows:
- 1 indicates normal play;
- If not 1, the value corresponds to the rate wipeet to normal viewing rate;
- A negative value indicates reverse direction.
If the request is to pause the playback, the OIFRIS. send an RTSP PAUSE message.

On receipt of a RTSP PLAY or PAUSE request, thes@uController SHALL forward the message to thesemn
CDF.

The CDF SHALL respond with a 200 OK message. Theerds of the 200 OK response SHALL be as follows:

. CSeq SHALL be set to the same value as that inetipgest.

Handling of Media Control for Retrieving Playback Information

On receiving a request from the user to retrieagtphck information, the OITF MAY send an RTSP
GET_PARAMETER message. The OITF MAY retrieve thofeing information:

. position
The position in the media in seconds.

. scales
The allowed scales that can be used in the PLAYes Syntax SHALL be a comma separated array of
allowed scales.

. duration
The total duration in seconds of the media to lageal.

Any other parameter not supported by the Clusternti©@ter used in the GET_PARAMETER request SHALL be
rejected by the Cluster Controller with an apprafarierror code. An empty body SHALL be allowedtfer RTSP
keep alive message.

On receipt of the RTSP GET_PARAMETER request, thes@r Controller SHALL forward the message to ¢thesen
CDF.

The CDF SHALL respond with a 200 OK message withrgguested values. The message SHALL be forwaodtu:
OITF.

Handling of Beginning and End of Stream

On receipt of the beginning-of-stream or end-oéain indication from the CDF, the Cluster ControlMA&Y send an
RTSP ANNOUNCE to the OITF with an indication thaé tbeginning-of-stream or end-of-stream has beschiez.
The “Notice” header SHALL be included with the rmaticode value set to “2104 Start-of-Stream-Reachet2101
End-of-Stream Reached”.
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Note: The header and code is basedRNSP2-AN]. Note that the RTSP version used in this spetifinds “1.0” and
not “2.0” as in the examples [RT SP2-AN].

On receipt of the RTSP ANNOUNCE with a beginningstBam or an end-of-stream indication, the OITFYvtAke
relevant actions to handle the end of stream efeegt terminating the session, rewinding the msttigam, etc.). The
OITF SHALL respond with a RTSP 200 OK.

7.1.1.2.4 RTSP Session Teardown
The OITF SHALL NOT use the RTSP TEARDOWN message.
Note: In the managed network case, the RTSP sessimiotea is initiated via SIP.

When the Cluster Controller receives a SIP BYE mgsgo teardown a SIP CoD session, the ClusterQtant
SHALL send a RTSP TEARDOWN message to the CDF.GB& SHALL reply with a 200 OK.

The Cluster Controller SHALL issue a TEARDOWN reguir each media line (if the content is FEC poted).

7.1.1.2.5 RTSP Messages supported

The OITF acting as an RTSP Client SHALL support RIFR.AY, RTSP PAUSE, , RTSP GET_PARAMETER, RTSP
ANNOUNCE, and RTSP OPTIONS.

The Cluster Controller acting as an RTSP ProxyRn8P Client SHALL support at least the followingssages:
RTSP SETUP, RTSP TEARDOWN, RTSP DESCRIBE, RTSP PLRYSP PAUSE, RTSP OPTIONS, and RTSP
GET_PARAMETER.

The CDF acting as an RTSP server SHALL supportagtithe following messages: RTSP SETUP, RTSP
TEARDOWN, RTSP DESCRIBE, RTSP PLAY, RTSP PAUSE, RTSPTIONS, and RTSP GET _.

7.2 Protocols for Service Access and Control

7.2.1 Performance Monitoring over UNIT-18

QoS metricgan be classified as those that need to be repatrdarly, i.e. ‘sample metrics’, and those that a
typically required when the service ends, i.e.malative metrics’. Periodic RTCP reports are mqprapriate for
transport of sample metrics (see Section. 9.2.&rft®Pmance Monitoring over UNIT-18"), while on-denthor
scheduled RTSP reports are especially suitabledasport of cumulative metrics. In general, an\\BSErvice might
need a combination of both.

This section specifies the OPTIONAL RTSP mechanifmgerformance monitoring of CoD services.

If the OITF supports QoS metrics and has beenlsyitonfigured to use them, then the CoD sessittiaiion request
over HNI-IGI interface SHALL include the selectéd( accepted by client) or modified (for re-negtitin) QoS
metrics for either the session level or media level

The QoS metricmegotiation SHALL start at the Cluster Controll€&Q) on reception of a response to an RTSP
DESCRIBE including metrics information embeddedhia session description. The RTSP DESCRIBE at thésC
triggered by a SIP OPTIONS request for missing ipetars from the CDN Controller, as per Section1z212, “RTSP
Session Setup.”

On receiving this SETUP request, the Content Dgfivinction (CDF) SHALL return the RTSP 200 OK respe
with the “accepted” QoS metrics (i.e. metrics agplarting values which are identical to the oneth@client’s request
and accepted by the CDF) and the “re-negotiationS @etrics (i.e. metrics and reporting values whihnot
identical to the ones in the client’s request amdlified for re-negotiation by the CDF). The echoofghe “accepted”
QoS metrics is for re-acknowledging the client'suest.

The CDF MAY also reject the changes made by thentli.e. reject the “re-negotiation” of QoS medritf the CDF
rejects the changes, it SHALL either set new valresresend the modified metrics back to the clienit SHALL
ignore the “re-negotiation” metrics and not re-amkfedge them. Any QoS metric that has been ackroyelé as
“accepted” by the CDF SHALL not be re-negotiated.,,iit SHALL NOT be resent in the “OIPF-QoS-Mestihieader
in the next RTSP request and SHALL NOT be re-ackadged in the next RTSP response.
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If the CDF does not approve the modifications miagléhe client, they SHOULD continue to re-negotidiewever,
negotiations SHOULD not exceed 4 round trips, itheorto minimize the potential delay of the negadiaprocess. The
negotiation process may delay the start-up of éheice and it may be avoided by carefully selecthmgyvalue of the
Metrics-Setparameter in the service information. It must bted that each time the “QoS-Metrics” header figldent
in an RTSP request, it SHALL also be present inélsponse corresponding to that particular req@tberwise, the
receiver of the response SHALL assume that ther @ihe does not support QoS metrics.

If there is no DESCRIBE request-response pair sendi the beginning of the RTSP session betwee@thand the
CDF, it means that the session description is vedeby other means. If such a description contiasOIPF-Qo0S-
Metrics” attribute, the negotiation starts at the @ith a SETUP request containing the “OIPF-QoS+Mst header.

If the session description does not contain the?fQoS-Metrics” attribute and the CDF would sikelto check
whether the client supports the QoS Protocol oy thet CDF SHALL include the “OIPF-QoS-Metrics” head
containing the initial QoS metrics in the SETUPp@sse. If the OITF sends the QoS metrics infornmaiticthe next
request (indicating that it supports the QoS Pmljpthe negotiation SHALL continue until a mut@greement is
reached or the negotiation limit of 4 round-tripséached.

To inform the client of the CDF’s desire to receieports for the session, a new SDP attributeésifipd to convey
the QoS metrics. This attribute is defined inlingw®ection. 5.3.3.6 of TS26.234v7HRSS].

The ABNF definition (See RFC 423ABNF]) is as follows:

OIPF-QoS-Metrics-Att = “a=" “OIPF-Qo0S-Metrics” “:” Measure-Spec *(“,” Measure-Spec) CRLF
Measure-Spec = "Metrics “;” Sending-rate [";” Measure-Range] *([*;” Parameter-Ext])
Metrics = “cumul-metrics” “=" Metrics-Set / (“{” Metrics-Name *(*|” Metrics-Name) “}")
Metrics-Name = 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except ", “.", “{“ or "}"
Metrics-Set = 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except *;”, “,", “{“ or }"
Sending-Rate = “rate” “=" 1*DIGIT / “End”
Measure-Range = “range” “:” Ranges-Specifier

Parameter-Ext = “On"/"Off"/ (1*DIGIT [*.” 1*DIGIT]) / (1*((0x21..0x2b) / (Ox2d..0x3a) / (0x3c..0x7a)
/ Ox7c [ Ox7e))

Ranges-Specifier = as defined in RFC 2326 [RTSP]

CRLF = %d13.10

This specification defines two new RTSP Headersefgotiate and report the ‘cumulative metrics’ dgra@ssion setup.
These new RTSP headers follow the semantics of][R®8 are accordingly call€dIPF-QoS-MetricandOIPF-QoS-
FeedbackThey SHALL be used as follows:

. OIPF-QoS-MetricsSHALL be used for setting up and controlling teparting of cumulative metrics, i.e. turn
on/off reporting, negotiate the set of metricsfiegjuency and the report range. This header caeiiein
requests and responses of the RTSP Methods SETUWRrtianaged networks), SET_PARAMETER,
OPTIONS (with Session ID) and PLAY. The OITF SHOULBe the OPTIONS (with Session ID) or
SET_PARAMETER RTSP methods to turn off the QoS lieet.

The ABNF[ABNF] definition is as follows:
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QoS-Header = “OIPF-Qo0S-Metrics” “:” (“Off” / Measure-Spec *(“,” Measure-Spec)) CRLF

Measure-Spec = Stream-URL ;" ((Metrics “;” Sending-rate [";”
Measure-Range] *([";” Parameter-Ext])) / “Off")

Stream-URL = “url” “=" <">Rtsp-URL<">

Metrics = “cumul-metrics” “=" Metrics-Set / (“{” Metrics-Name *(|” Metrics-Name) “}")
Metrics-Set = 1*((0x21..0x2b) / (Ox2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except “;”, “,", “{* or "}’
Metrics-Name = 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except *;", “,”, “{* or "}"

Sending-Rate = “rate” “=" 1*DIGIT / “End”
Measure-Range = “range” “:” Ranges-Specifier

Parameter-Ext = “On”/"Off"/ (1*DIGIT [*.” 1*DIGIT]) / (1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) /
0x7c / 0x7e))

Ranges-Specifier = as defined in RFC 2326 [RTSP]
Rtsp-URL = as defined in RFC 2326 [RTSP]

CRLF = %d13.10

. OIPF-QoS-Feedbac8HALL be used for sending (or requesting) the @ofoS metrics feedback to (or from)
the CDF. This header can be sent in requests apomees of the following RTSP Methods:
SET_PARAMETER (or GET_PARAMETER), or PAUSE Methods.

ABNF [ABNF] definition follows:

Feedback-Header = “OIPF-QoS-Feedback” “;” Feedback-Spec *(“,” Feedback-Spec) CRLF
Feedback-Spec = Stream-URL “;” 1*(“;” Parameters) [";” Measure-Range]
Stream-URL = “url” “=" <">Rtsp-URL<">
Metrics-Set = 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except “;", “,”, “{* or "}"
Parameters = Metrics-Name “=" “{" SP / (Measure *(“|” Measure)) “}”

Metrics-Name = “1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / 0x7e) ;VCHAR except “;", “,", “{*
or"y

Rtsp-URL = as defined in RFC 2326 [RTSP]
Measure-Range = “range” “:" Ranges-Specifier
Ranges-Specifier = as defined in RFC 2326 [RTSP]
Measure = Value [SP Timestamp]

Value = ([-“]1*DIGIT [".” *DIGIT]) / 1*((0x21..0x2b) / (0x2d..0x3a) / (0x3c..0x7a) / OX7e) ;
VCHAR except fon “{" or "}"

Timestamp = NPT-Time
NPT-Time = as defined in RFC 2326 [RTSP]

CRLF = %d13.10
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The OITF SHALL use the SET_PARAMETER method for alative QoS metrics reporting, using the OIPF-QoS-
Feedback Header defined in this specification. H@mrein some cases, the RTSP method MAY also bé: use

. When the client wants to pause the streaming ftbevQoS information SHOULD be embedded into a
PAUSE method. The OITF should not send any QoSrtepothe CDF when the media stream is paused, as
no media is being exchanged.

The reporting CDF SHALL use the GET_PARAMETER metlior retrieving cumulative QoS metrics from ther®l
on-demand, using the OIPF-QoS-Feedback Headeredkifinthis specification.

The RTSP header and attribute definitions aboveakmest identical to those [PSS]. The semantics shall comply
with Section 5.3.2.3 except for the differencesaming and the following Open IPTV Forum speciti@nges:

. There is a possibility to simplify the request aagorting of a (potentially large) set of metrigsibtroducing
aMetrics-Sefattribute in theDIPF-QoS-MetricandOIPF-QoS-Feedbackeaders. i.e., theletrics-Set
attribute MAY be used instead of listing each neegkplicitly, as these would have empty valuesmythe
metrics negotiation phase anyway; this makes messagre compact when the number is large. See the
examples in Annex B.2.3

Note the commonalities between the definition &f RIr SP Header OIPF-QoS-Metrics and the SDP atérigoibve
Note also, that th8tream-URLis not present in the SDP attribute; this is beeahe value of th&tream-URLis
present in the session description and is thus krimpthe CC at the time of issuing the RTSP SETatRe&ch media
line.

Example message flows are provided in Annex BER@&mples of metrics defintions are given in Annel.B.
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8 IGMP and Multicast Protocol

This section defines the protocol for the use diil5and Multicast over the following reference peint

* UNIS-13

* UNIS-7

* UNIS-15

* UINS-RMS
* UNIS-6

* UNIS-12

8.1 Protocols for IPTV Service Functions

8.1.1 Scheduled Content

The OITF SHALL support IGMPv3 as described in RREZ8 (I GM P3]). If the Transport Processing Function
supports a lower IGMP version, the backward corbiayi rules between the OITF and the Transportcéssing
Function SHALL conform tgl GM P3] Section 7.

8.1.1.1 Procedure for Scheduled Content on UNIS-13 with Session Initiation

The use of IGMP on UNIS-13 with session initiat®HALL be as defined ifiT S183063] Section 8.1.2 and Section
8.2, where the OITF replaces the UE, the Trandpartessing Function replaces the Transport Fursitibe BTF
replaces the ECF/EFF and the Service DiscoveryFHB/IMetadata Control FE replaces the SSF.

8.1.1.2 Procedure for Scheduled Content on UNIS-13 without Session Initiation

The use of IGMP on UNIS-13 without session inibatSHALL be as defined in Section 8.1.1.1, “Procedor
Scheduled Content on UNIS-13".

In the case there is no session initiation, thegdares described in Section 8.1.2105183063] to set the

Group/Multicast Address Records will not retrievey @hannel or source address information from &ssisn initiation
step.

8.2 Protocols for Service Access and Control Function

8.2.1 Service Discovery and Content Selection

8.2.1.1 Protocol on UNIS-15 and UNIS-7

DVB SD&S Transport Protocol (DVBSTP) specified iaclon 5.4.1 of TS102034] SHALL be used to transport the
Service Discovery and Content Metadata relatedinddion over multicast.

8.2.1.2 Protocol on UNIS-13

The use of IGMP on UNIS-13 for Service Discoverg &ontent Selection SHALL be as defined T15183063]
Section 8.1.1 where the OITF replaces the UE, thei& Provider Discovery FE replaces the SDF aad3ervice
Discovery FE/Metadata control FE replaces SSF.
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8.2.2 Remote Management

8.2.2.1 Protocol on UNI-RMS

The UNI-RMS provides the functions for the remoten@gement of the ITF devices. This interface SHAkLbased
on DSL Forum TR-069 Remote Management Frame\WwbR069].

8.3 Protocols for System Infrastructure Functions

8.3.1 Interactive application delivery

8.3.1.1 Protocol over UNIS-6 and UNIS-12

The use of multicast is an OPTIONAL feature forueidg network and server traffic when DAE and PAdplacations
are delivered to the OITF and AG respectively.

FLUTE [RFC3926] SHALL be used when DAE and PAE applications aleséeed through multicast. The FDT-
Instance XML Schema defined [RFC3926] is extended with two additional attributes: Tagd &riority. The Tags
attribute is a list of tags, and indicates to th&fwhether the file should be stored or not. Phierity attribute takes
values between 1 and 10, with 10 being the highestity. The Priority attribute can help the OI'@iEring garbage
collection to decide which files can be purged.

The Content-Location element in the FDT-InstancéBHbe the same URI which is used to fetch the obyeith
unicast, e.ghttp://server/DAE_pictures/background.jpfithe OITF has stored an object, it SHALL NOTwddoad
the object again using unicast unless it has edpire

If certain parts of the file are lost, the OITF MA#tch the missing parts using HTTP with range keead
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9 RTP/RTCP

This Section defines the protocol for the use oPRIhd RTCP over the following reference points:

. UNIT-17

. UNIT-18
9.1 Protocols for IPTV Service Functions

9.1.1 Scheduled Content

Scheduled content is delivered either as a muttmaa unicast stream over UNIT-17.

9.1.1.1 Protocol over UNIT-17

The use of RTP on this reference point SHALL compith [TS102034] Section 7.1 and subsection 7.1.1.

9.1.2 CoD

Streamed Content on Demand is delivered as a urgtraam over UNIT-17. RTP and HTTP may be useds $éction
specifies the use of RTP.

9.1.2.1 Protocol over UNIT-17
RTP SHALL be used on this reference point and SHAbmply with[ T S102034] Section 7.1 and subsection 7.1.1.

The use of RTCP SHALL be compliant to Section 9.2.1

9.2 Service Access and Control

9.2.1 Performance Monitoring over UNIT-18
This section specifies the OPTIONAL setup and répgrof sample metrics for CoD services.

The setup is initiated when the SDP session pasamate retrieved. A CDF requesting sample meteipsrts via
RTCP SHALL include the performance reporting infatian in the retrieved SDP information using thetep=xr SDP
attribute as defined below.

RTCP SHALL be used as per subsection 7.1.1[T 8102034] with the following additions:

. RTCP Receiver Reports defined by RFC 380P] SHALL be used to include RTCP XR extended reports
following the rules of RFC 361[RTCP-XR] and as defined further below.

. The RTP default value for RTCP bandwidth of 5% MB¥ overridden by using the SDP bandwidth
modifiers as specified in RFC 3558DP-RTCP]. See Section 7.1.1.2 for details.

Unlike the case of cumulative metrics, the sampdtrics are not present in ttEPF-QoS-MetricsRTSP Header as
there is already a framework for reporting mettis;ig RTCP, namely the RTCP XR extended reporea®kpC 3611
[RTCP-XR]. A consequence of this is that the sample metaosiot be negotiated, as RTSP cannot negotiate
parameters present in the SDP.
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The SDP attributes to define the required samplgiesan accordance with Section 5.1 of RFC 3RTCP-XR] are
as follows:

rtcp-xr-attrib = “a=" “rtcp-xr” “:" [xr-format *(SP xr-format)] CRLF
xr-format = default-OIPF-xr-report / new-OIPF-xr-report
default-OIPF-xr-report = “OIPF-BasicPerfMonSampleSubset1”
new-OIPF-xr-report = non-ws-string ; non-white-space string

non-ws-string = 1*(%x21-FF)

CRLF = %d13.10

An OITF using RTCP reporting shall support the agied report blocks defined in future versions @ gpecification.
Annex B.2.4 gives guidelines for specifying RTCP ERended Report containing sample metr@g2F-
BasicPerfMonSampleSubsétlused in this specification as a formal placebpkhd for illustrative purposes.

The OITF may support other RTCP XR extended re@stdefined in RFC 36 JRTCP-XR] (e.g., pkt-loss-rle, pkt-
dup-rle, pkt-rcpt-times, etc...) but these arerequired for the performance monitoring to workreatly.
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10UPNP

10.1 Protocols for System Infrastructure Functions

10.1.1 UPNnP Discovery

OITFs that do not support native HNI-IGI do not papt UPnP-based IG discovery.
10.1.1.1 Procedure for IG Discovery

10.1.1.1.1 Discovery Sequence

When an OITF powers up, the OITF SHALL automaticdlilscover the 1G using the UPnP Discovery Mechanis
defined by UPnP Device ArchitectufdPNP]. A summary of the steps are as follows:

Step 1:  An OITF sends the UPnP search request with threlsearget (urn:oipf-org:device:ig:1) to the speaxcif
multicast IP/Port address (239.255.255.250:1900)

Step2: When an IG receives the search request, the |@sgbre response message with its UPnP device pegori
location (URL, e.g. http://IGAddress/Description yrio the requester’s IP address by HTTP-U protocol

Step 3:  The OITF sends the HTTP GET request for retrietirgUPnP device description from the location
(e.g. http://IGAddress/Description.xml)

Step 4: The IG sends the response with its UPnP deviceriggion, which holds the IG description.

10.1.1.1.2 urn:oipf-org:device:ig:1 device definitions

This section defines the urn:oipf-org:device:igevide Type.

deviceType Root R/O ServiceType R/O Servicel D
urn:oipf-org:device:ig:1 Root or Required | see below n/a n/a
Embedded

As described above, the urn:oipf-org:device:ig:ticeType does not have any specific definitiontfar serviceType it
supports. It may have services of any serviceType.

10.1.1.1.31G Description

To interact with the 1G, the OITF MUST know the WRI and possibly a set of supported methods. Thedelement
of the device description document for the urn:@ipg:device:ig:1 deviceType SHALL contain this infeation, IG
description, which is described as an XML fragmdaihie XML schema for the IG description is as foltow

& sttributes |

[iopessrpion &

<xs:schema targetNamespace ="urn:oipf-org:device:ig:1"

xmins:tns  ="urn:oipf-org:device:ig:1"
xmins:xs ="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault  ="qualified" attributeFormDefault ="unqualified" >
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<xs:element  name="igDescription" >
<xs:complexType >
<xs:sequence >
<xs:element  name="igURL"
</ xs:sequence >
<xs:attribute name="SupportedMethod"
type ="tns:Hexadecimall6bit"
</ xs:complexType >
</ xs:element >
<xs:simpleType name="Hexadecimall6bit" >
<xs:restriction base ="xs:string" >
<xs:pattern value ="[0-9a-fA-F]{1,4}"
</ xs:restriction >
</ xs:simpleType >
</ xs:schema >

type ="xs:anyURI"

use ="optional”

/>

/>

/>

Element/Attribute
Name

Description

igDescription

The root element of the IG Description XML fragment

@SupportedMethod

follows :

0001 : REGISTER
0002 : INVITE
0004 : BYE
0008 : CANCEL
0010 : SUBSCRIBE
0020 : NOTIFY

0040 : PUBLISH

0080 : MESSAGE

0100 : OPTIONS

0200 :

shall support all methods.

GBA Authentication

Hexadecimall6bit to describe the methods suppdayetie IG over the HNI-IGI
interface (Section 5.5.1, “OITF-IG Interface (HNG)"), which correspondcorrespon
to SIP methods and other functionality. Each ljpresents a supported method as

(0400~8000 : Upper 6 bits are currently not assigngt these bits could be used for
other methods defined later)

The value of this attribute is the result of a #60R operation with representative
values of supported methods. If the SupportedMedttibute is not described, the 1G

igURL

IG URL for the HNI-IGI (refer to Section 5.5.1, fOF-IG Interface (HNI-IGI).”)

It MAY be relative to base URL (URLBase of uPnP idewdescription if it exists or
the URL from which the device description was eated).

It SHALL NOT exceed 256 bytes in URI-escapes UTér8oded form.

The namespace of this fragment is “urn:oipf-orgiceng:1”.
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Example:

<ig:igDescription xmlns:ig="urn:oipf-org:device:ig: 1" SupportedMethod="01ff">
<ig:igURL>
http://192.168.0.2/1G/
</ig:igURL>
</ig:igDescription>

10.1.1.2 Procedure for AG Discovery

10.1.1.2.1 Discovery Sequence

When an OITF powers up, the OITF SHALL automaticailscover the AG using the UPnP Discovery Mechanis
defined by UPnP Device ArchitectuidPNP]. A summary of the steps are as follows:

Step 1:  The OITF sends the UPnP search request with tirels¢arget (urn:oipf-org:device:ag:1) to the sfieci
multicast IP/Port address (239.255.255.250:1900)

Step 2: When an AG receives the search request, the AG@sdbe response message with its UPnP device
description location (URL, e.g. http://AGAddress#foaption.xml) to the requester’s IP address by RTTO
protocol

Step 3:  The OITF sends the HTTP GET request for retrietirgUPnP device description from the location.(e.g
http://AGAddress/Description.xml)

Step 4:  The AG sends the response with its UPnP devicerigion, which holds the AG description.

10.1.1.2.2urn:oipf-org:device:ag:1 device definitions

This Section defines the urn:oipf-org:device:agelideType.

deviceType Root R/O ServiceType R/O Servicel D
urn:oipf-org:device:ag:1 Root or Required | see below n/a n/a
Embedded

As described above, the urn:oipf-org:device:agMiadT ype does not have any specific definitionderviceType it
supports. It may have services of any serviceType.

10.1.1.2.3 AG Description

The OITF may interact with the AG in one of two \say

1. The applications running in the AG MAY provide ret@md®J| as defined by the XML Ul listing in CEA-2014
[CEA2014].

2. The applications running in the AG MAY provide nbh-based services, for example listening for XML
HTTP Requests from DAE applications. No specificdhmes or services are defined.

To interact with the AG, the OITF MUST know the AGRL and possibly a set of supported methods. Thede
element of the device description document forutreoipf-org:device:ag:1 deviceType SHALL contdinst
information, AG description, which is describedaasXML fragment. The XML schema for the AG desddptis as
follows:

<xs:schema targetNamespace ="urn:oipf-org:device:ag:1"

xmins:tns  ="urn:oipf-org:device:ag:1"

xmins:xs ="http://www.w3.0rg/2001/XMLSchema"

elementFormDefault  ="qualified" attributeFormDefault ="unqualified" >
< xs:element name  ="agDescription" >

<xs:complexType >
<xs:sequence >
<xs:element name ="agDefaultURL" type ="xsd:anyURI" />

<xs:element name ="agUIServerURL" type ="xsd:anyURI" minOccurs ="0" />
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</ xs.sequence >
</ xs:complexType >
</ xs:element >
</ xs:schema >

Element/Attribute Description
Name
agDescription The root element of the AG Description XML fragment
agDefaultURL URL describing default address of AG, e.g. httf®./111.2
agUlServerURL URL or URLs for remote Ul provided by applicationsining on the AG

The namespace of this fragment is “urn:oipf-orgidexag:1”.
10.1.1.3 Procedure for CSPG-DTCP Discovery

10.1.1.3.1Discovery Sequence

When an OITF powers up, the OITF SHALL automaticdiscover the CSPG-DTCP using the UPnP Discovery
Mechanism defined by UPnP Device Architectd®NP]. A summary of the steps are as follows

Step 1:  An OITF sends the UPnP search request with thelséarget (urn:oipf-org:device:cspg-dtcp:1) to the
specific multicast IP/Port address (239.255.255P%10).

Step 2. When a CGPG-DTCP receives the search request3R&-DTCP sends the response message with its
UPNP device description location (URL, e.g. ht@SPGDTCPAddress/Description.xml) to the requester’s
IP address by HTTP-U protocol.

Step 3:  The OITF sends the HTTP GET request for retrieWdfnP device description with the location
(e.g. http://CSPGDTCPAddress/Description.xml).

Step4:  The CSPG-DTCP sends the response with its UPnieeddescription which holds the CSPG-DTCP
description.

10.1.1.3.2urn:oipf-org:device:cspg-dtcp:1 device definitions

This section defines the urn:oipf-org:device:cspepdl deviceType.

deviceType Root R/O ServiceType R/O Servicel D
urn:oipf-org:device:cspg-dtcp:1 Root or Required | see below n/a n/a
Embedded

As described above, the urn:oipf-org:device:cspgpdt device Type does not have any specific dedinifor
serviceType it has. It may have services of anyisetype.

10.1.1.3.3CSPG-DTCP Description

To interact with the CSPG-DTCP, the OITF MUST knefich DRM system is supported, the port number dsed
DTCP key exchange and on which port the differemtent access protocols are proxied. The devicaegieof the
urn:oipf-org:device:cspg-dtcp:1 deviceType SHALLntan this information, and is described basedherfollowing
XML schema:

<xs:schema targetNamespace ="urn:oipf-org:device:cspg-dtcp:1"
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xmins:tns  ="urn:oipf:device:cspg-dtcp:1"
xmins:xs ="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault  ="qualified" attributeFormDefault ="unqualified"
< xs:element name  ="cspgdtcpDescription” >
<xs:complexType >
<xs:sequence >

<xs:element name ="DtcpPort" type ="xs:integer" />
<xs:element name ="HttpProxyPort" type ="xs:integer" />
<xs:element name ="RtspProxyPort" type ="xs:integer" />
<xs:.element name ="DRMSystemID" type ="xs:anyURI"

minOccurs ="1" maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
</ xs:schema >

Element/Attribute Description
Name
cspgdtcpDescription The root element of CSPG-DTCP Description XML fragm
DtcpPort TCP port number for DTCP-AKE
HttpProxyPort TCP port number for HTTP proxy in CSPG-DTCP
RtspProxyPort TCP port number for RTSP proxy in CSPG-DTCP
DRMSystemID Supported DRM system. The format of this attribzdenplies with DRMSystemld as
defined in DRMControlinformation extension[iM ETA].

The namespace of this fragment is “urn:oipf-orgidexspg-dtcp:1”.

Example:

<cg:cspgdtcpDescription xmins:cg="urn:oipf-org:devi ce:cspg-dtcp:1">
<cg:DtcpPort>12345</cg:DtcpPort>
<cg:HttpProxyPort>12346</cg:HttpProxyPort>
<cg:RtspProxyPort>12347</cg:RtspProxyPort>
<cg:DRMSystemID>urn:dvb:casystemid:12348</cg:DRMSy stemID>
<cg:DRMSystemID>urn:dvb:casystemid:12349</cg:DRMSy stemID>
</cg:cspgdtcpDescription>
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11DLNA

11.1 DLNA Function

DLNA Function is an OPTIONAL gateway function whiskrves IPTV content to other DLNA devices in astoner
network. It converts the IPTV protocols, such atadata access and media delivery protocols, to DipkbAocols. It
MAY also convert media format and content protatsochemes, if necessary. The interface betweeDIthA
Function of the OITF and DLNA devices SHALL be cdrapt with the DLNA Networked Device Interoperabjli
Guidelines (October 2006DL NA].
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12DHCP

This Section defines the protocol for the use of@pbver the following reference points:

. UNIT-16
12.1 Protocols for System Infrastructure Functions

12.1.1 Network Attachment

Network attachment provides IP addresses and amafign information to elements in the Consumer Rimprior to
any other action regarding IPTV services. The miovi and management of IP addresses has two npeuotas

| P address management within the Consumer Network: Deals with the attachment of the IG, AG and OITEh®
WAN Gateway. The WAN Gateway SHALL act as a DHCPvBeand a NAT. This type of attachment allows liBe
AG and OITF to communicate with each other witlia tonsumer network. In the unmanaged network mdus|
allows the OITF to send and receive messages tdramdthe Internet.

| P address management for communication with the Provider Network (M anaged Network model only): 2 cases
are supported.

. MANDATORY: The WAN Gateway translates the in-honkedddress to an IP address recognizable to the
provider's addressing plan. In this case a NAT SHAE supported.

. OPTIONAL: The WAN Gateway assigns an IP addregkédG, AG and OITF from the managed network’s
IP addressing pool. In this case, NAT is not resplir

Configuration information (e.g. DNS server) SHALE provided to the OITF, AG and IG

At power up all devices in the consumer networkT®IIG, AG and other devices) SHALL request anddrass and
network configuration parameters from the WAN gatgwsing DHCP.

12.1.1.1 DHCP Option Usage

12.1.1.1.1 Common Options

The following is the minimum set of DHCP optiondided in RFC 3443CL SLESS] and RFC 2132DHCP-OPT]
that SHALL be used by the OITF, IG and AG when exiing DHCP configuration information from the WAN
Gateway:

. Option 1: Subnet Mask
. Option 6: DNS
. Option 61: Client identifier
For the IG and AG to support TR-069 based remoteagement, the following SHALL be supported:

. Option 43: Vendor Specific Information is used étrieve the Remote Management Server IP addrefsdyor
qualified domain name (FQDN). This information SHAhe provided by the DHCP server.

. Option 60: Vendor Class identifier is used to irdécto the DHCP server that it is compliant wita th
Broadband Forum TR-069 specification. The vendassgldentifier SHALL be set to “IG_IPTV” or
“AG_IPTV" by the IG or AG, respectively.

If the OITF supports TR-069 based remote managertiefollowing SHALL be supported:
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. Option 43: Vendor Specific Information is used étrieve the Remote Management Server |P addresdyor
qualified domain name (FQDN). This information SHAhe provided by the DHCP server.

. Option 60: Vendor Class identifier is used to irdécto the DHCP server that it is compliant wita th
Broadband Forum TR-069 specification. The vendassglidentifier SHALL be set to “OITF_IPTV" by the
OITF.

For Managed Networks, the following SHALL be suppdr
. Option 120: The address of the P-CSCF as per settiol of ETSI TS 183 019 Network Attachment: User
Network protocol Interface Definitions. [TS183019]
12.1.1.1.2Option 15
Option 15 SHALL be used by the OITF to requestdbmain name used to generate the device identiykIGI-
OITF-DevicelD) as per Section 5.5.1.9, “OITF RestéI-IG] Auxiliary Message”.
12.1.1.1.3Option 124/125

The OITF SHALL send a Vendor-Identifying Vendor &aption 124 as specified in RFC 3928 CP-VND] when
it requests a DHCP lease from the WAN Gateway. dpten is specified with an enterprise-number drevendor-
class-data identifier as “OITF_IPTV”.

The DHCP server delivers the Service Provider Discpentry point via Vendor-ldentifying Vendor-Syifec
Information DHCP option 125 as defined in RFC 39R5ICP-VND].

In this specification, the Service Provider Disagventry points used are either:
. The FQDN/IP address of the IG, as per Annex G.1TFOstart up High-Level Procedure”, or

. The FQDN/IP address of the Service Provider Disgpteinctional Entity (SP Discovery FE), as per ®ect
6.3.1, “Service Provider discovery”.
Format of DHCP payload

The format of the vendor-specific binary buffer @ining addresses returned by the DHCP serveliss af sub-
options starting with sub-option number (one bysel-option length (one byte) and sub-option vélise of bytes).

The following vendor-specific sub-option is defined

. Sub-Option: IPTV-ENTRYPOINT: Code=0x01. This opticarries either an IP Address or a fully-qualified
domain name, as determined by a one byte “endal fielised to indicate the type of encoding.

o If the “enc” field has a value of 0x01, then thiglicates an IP Address. The “enc” field is followsd
4 bytes corresponding to the IP Address. This veduesed for the Service Provider Discovery Entry
point function.

o If the “enc” field has a value of 0x02, then thislicates a FQDN (Fully-Qualified Domain Name).
This value is used for the Service Provider Discp¥ntry point function.

0 The code of OxFF is used to indicate end of théeouf
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13UDP

13.1 Protocols for IPTV Service Functions

13.1.1 Scheduled Content

13.1.1.1 Protocol over UNIT-17

When MPEG2-TS are encapsulated directly in UDP (Dsgagram Protocol) the encapsulation SHALL comfoo
ETSI TS 102 034T S102034] Section 7.1.2:

The use of RTP or direct UDP encapsulation SHALIsigmalled by Service Discovery and Selection fadthdast.
For unicast in the managed model, SIP OPTIONS SHBe&lutilized for the signalling.

In addition, it SHOULD be possible for an OITF tetelct the usage of RTP or direct UDP encapsulétydooking for
the value 0x47 in the first byte after the UDP herath case of Direct UDP encapsulation this isfits byte of a 188
byte MPEG2-TS packet which always have the valukrQgynchronization byte of transport stream hedér any
other value then RTP encapsulation is used).

13.1.2 CoD

13.1.2.1 Protocol over UNIT-17

The use of UDP on this reference point SHALL bsecified in Section 13.1.1.1, “Protocol over UNIT:"
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Annex B. Example of IPTV Protocol Sequences
(Informative)

B.1 IPTV Service Functions Protocol Sequences

B.1.1  COD Sequences

B.1.1.1 RTSP specific usage on UNIS-11 and NPI-10 for the managed model

In this example, the RTSP delivery parameters len obtained as indicated in Section 6.2.2.2,c&dare for
Unicast Service Session Initiation.”

The RTSP URI is: rtsp://Cluster.orangeCDN.net/cliexs du_ciel

The session ID is 940211290776250

Cluster

Controller G-

OITF

Step 1 - Play

Step 2 - Play

Step 3 - 200 OK

Step 4 — 200 OK

Step 5 — RTP Stream

Figure 4: RTSP Procedure on UNIS-11 for managed mod el

Step 1.  The OITF sends an RTSP PLAY to the Cluster Colatrol

PLAY rtsp://Cluster.orangeCDN.net/chevaliers_du_ciel
CSeq: 1981
Session: 940211290776250

Step 22 The Cluster Controller forwards the PLAY messagthe CDF

PLAY rtsp://serverl.Cluster.orangeCDN.net/chevaliers_du_ciel
CSeq: 1981
Session: 940211290776250
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Step 3:  The CDF replies to the Cluster Controller

200 OK
CSeq: 1981
Session: 940211290776250

Step 4: The Cluster Controller replies to the OITF witle #ppropriate RTSP session ID

200 OK
CSeq: 1981
Session: 940211290776250

Step 5:  The RTP media starts

B.1.1.2 RTSP specific usage on UNIS-11 and NPI-10 for the unmanaged model

The following example is only one example of pemiorg redirection at initiation using the 303 Movwedssage. It
does not take into account the effects of Netwodkiress Translation (NAT) (See Section 7.1.1.1, “R'P3ofile for
the unmanaged model over UNIS-11 and NPI-10.")

Cluster uster
OITE Caontraller Cantroller COF
Default =]

Step 1 - Describe

Step 2 - Moved

Step 3 —Describe Step 4 — Descripe

Step 5200 O SOP

Step 6 — 200 0K SDP

Figure 5: RTSP Usage for COD on UNIS-11 and NPI-10

Step 1:  The OITF to the Cluster Controller

DESCRIBE rtsp://Cluster.orangeCDN.net/chevaliers_du_ciel RTSP/1.0
CSeq 1306
Accept: application/sdp

Step 2:  The Cluster Controller responds to the OITF intiigaredirection to Cluster Controller B
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RTSP/1.0 302 Moved Temporarily
CSeq 1306
Location: rtsp://Cluster_B.orangeCDN.net/ chevaliers_du_ciel RTSP/1.0

Step 3:  The OITF sends a DESCRIBE to the indicated CluStartroller

DESCRIBE rtsp://Cluster_B.orangeCDN.net/chevaliers_du_ciel
CSeq: 1979
Accept: application/sdp

Step 4:  The Cluster Controller chooses the appropriate @bd-forwards the DESCRIBE message to it

DESCRIBE rtsp://Serverl.orangeCDN.net/chevaliers_du_ciel RTSP/1.0
Cseq: 1979
Accept: application/sdp

Step 5:  The CDF replies to the Cluster Controller with g#ppropriate SDP

200 OK
Cseq: 1979
Content-Type: application/sdp
Content length: .....
11 SDP/ITI

Step 6:  The Cluster Controller replies to OITF with thepeqpriate SDP

200 OK
CSeq: 1979
Content-Type: application/sdp
Content length: ...
/IISDP /Il

B.2 Service Access and Control Function Protocol Sequences

B.2.1 Authentication

B.2.1.1  User Registration and Authentication in a Managed Model

B.2.1.1.1 Default User Identities Registration

The default user IMS Public Identity (IMPU) alloedtto the subscription will be automatically regisd in the
provider network whenever the OITF is turned on.

Figure 6 shows a typical call flow for a defaulbfia identity registering in a provider network. & following is a brief
description of the steps:

Step 1:  The procedure is triggered automatically withaw aser intervention.

. The OITF issues an HTTP POST request (See Sectod.b, “Procedure for User Registration and
Authentication in the Managed Model on the HNI-IGterface”).
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Step 2:

Step 3:

The IG validates that the request (See Sectio2 @ 3'Procedure for User Registration and Autheaitbn
in a Managed Model on UNIS-8").

The IG performs the normal IMS registration praged(See Section 6.3.2.2, “Procedure for User
Registration and Authentication in a Managed MadeUNIS-8"). If the IG does not perform IMS
registration because the default identity is alyeadjistered (another OITF is activated), the I st
maintains a binding between the IMPU and the nemtami (OITF IP address). This means that the 1G wil
have to fork an incoming SIP request intendedHlerdefault IMPU to all OITF entities that are cuntig
active in a consumer network.

User IPTV

OITE_Power on >

1. HTTP Post (<HTTP Headers>, <SIP
headers>) >

|

>2. Validate Request

3. Perform IMS Registration as per 3GPP
TS 24.229

| 4.200 OK ()

5. Create a Registration State

6. Indication to User
4—

Step 4:

Step 5:

Step 6:

Figure 6: Default IMS Public identity Registration procedure in a managed model

The IG returns the outcome of the registratiorcpss to the OITF (See Section 5.3.6.1, “Procedur&$er
Registration and Authentication in the Managed Maxhethe HNI-IGI Interface”).

If the result of the registration procedure iscassful, a registration state is created and magdan the 1G
which is stateful to the registration process whith time as a de-registration occurs. (See 3e6t2.2,
“Procedure for User Registration and Authenticatioa Managed Model on UNIS-8.”

An indication is sent to the user that includesabitcome of the registration process. (See Sebtb.1,
“Procedure for User Registration and Authenticatiothe Managed Model on the HNI-IGI Interface”).

B.2.1.1.2 IPTV End User Registration

Figure 7 shows a typical call flow for an IPTV eunser registering a specific IMPU in a provider natkv The
following is a brief description of the steps:

Step 1:

Step 2:

Step 3:

The procedure can be triggered by the user wattimggister himself (a specific IMPU associatethwi
him) in the provider network. Other options (eCgnfiguration) can also trigger the procedure.

The IG validates the HTTP POST request (See Se6t2.2, “Procedure for User Registration and
Authentication in a Managed Model on UNIS-8.")

The IG performs the normal IMS registration praged(See Section 6.3.2.2, “Procedure for User
Registration and Authentication in a Managed MamelUNIS-8"). The IG does not perform an IMS
registration if this IMPU is already registerec(ianother OITF is activated with the same IMPU
registered), the IG maintains a binding betweertieU and the new contact (OITF IP address). This
means that the 1G will have to fork an incoming #Buest intended for this IMPU to all OITF enttithat
are currently active in a consumer Network angdisas a contact address for this IMPU.
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Step 4:  The IG returns the outcome of the registratiorcpss to the OITF (See Section 5.3.6.1, “Procedur&$er
Registration and Authentication in the Managed Madhethe HNI-IGI Interface”).

Step 5:  If the result of the registration procedure iscassful, a registration state is created and miagdan the 1G
which is stateful to the registration process wsith time as a de-registration occurs.(See Se6ti.2,
“Procedure for User Registration and Authenticatiroa Managed Model on UNIS-8.")

Steps 6-7: An indication is sent to the user that includesdlitcome of the registration process. (See Sebtib.1,
“Procedure for User Registration and Authenticatiothe Managed Model on the HNI-IGI Interface”).

OITF

1. User Reques},

2. HTTP Post (<HTTP Headers>, <SIP
headers>)

|6.200 OK ()

User IPTV
- Application

> 3. Validate Request

4 Perform IMS Registration as per 3GPP

TS 24.229

5. Create a Registration State
for the End user for a
successful registration

7. Indication to User
—

Figure 7: IPTV end-user IMPU Registration procedure  in a managed model

B.2.1.1.3 IPTV End User De-registration

User de-registration is similar to user registnatj§ee Section 6.3.2.2, “Procedure for User Reistr and
Authentication in a Managed Model on UNIS-8")

The call flow for the de-registration process iswh in Figure 8.
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User IPTV
Ollb c o= Database Application
1. User Rggugg;
2. HTTP Post (<HTTP Headers>, <SIP
headers>)
> 3. Validate Request
4. Perform IMS De-registration as per
3GPP TS 24.229

5. 200 OK ()

6. Delete the registration record

7. Indication to User
4—

Figure 8: IPTV end-user De-registration procedure i  n a managed model

B.2.1.1.4 IPTV Default User De-registration

Default public identity de-registration (see Sectt03.6.1.2, “User De-registration” and Section®.3, “Procedure for
User Registration and Authentication in a Managextiéd on UNIS-8.")

The call flow for the de-registration process iswh in Figure 9.

User IPTV
Sk I FEY Database Application

OITE Power. ggwn

1. HTTP Post (<HTTP Headers>, <SIP

— headersy)

>2. Validate Request

3. Perform IMS De-registration as per
3GPP TS 24.229

4.200 OK ()

A

5. Delete the registration record if
this is the last active OITF active
in the residence

6. Indication to User
+—

Figure 9: IPTV Default Identity De-registration pro  cedure in a managed model
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B.2.1.1.5 Subscription to the registration-state event package

Following the completion of a successful registmatifor a default public identity or the IMPU assaed with a
specific IPTV end-user, the registration applicateHALL subscribe to the Registration event. Thisnandatory in
order to notify the OITF of any event concerningisération (e.g., a registration timeout). Thi®alé the application to
take appropriate action, such as re-registering, et

Figure 10 shows a typical call flow for subscriptim the registration event. The following is aglbdescription of the

steps:

Step 1.

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

User

OITF IG ASM Database

1. Registration Procedure successfully completed

2. HTTP Post (<HTTP Headers>, <SIP
headers>-SIP SUSCRIBE Request)

>3. Validate Request

4, SIP SUSCRIBE (event = Registration Event)

6. HTTP 200 OK (<HTTP Headers>, <SIP q—2-200 OK (
headqs>- SIP Response)

7. HTTP Post (<HTTP Headers>, Pending
Request ) N

" 8.SIP NOTIFY

9. 200 OK (<SIP headers> - SIP NOTIFY Request)

10. HTTP Post (<HTTP Headers>, <SIP
headers>- SIP Response)

11. 200 OK ()

v

Figure 10: Call flow for subscription to the regist ration event

The OITF concludes a successful registration foefault identity or a specific IMPU associatedhagin
IPTV user.

Immediately following a successful registratidm OITF issues an HTTP POST request for subscnitio
the Registration event. (See Section 5.3.6.1.4c¢&dure for Subscription to the Registration Event
Package.”)

The IG validates that the request (See Sectio2 &.3'Procedure for User Registration and Autteation
in a Managed Model on UNIS-8.")

The I1G performs the normal IMS Subscription pracgee Section 6.3.2.2, “Procedure for User
Registration and Authentication in a Managed MadelUNIS-8.")

The 200 OK is received from the network. (Seeied@.3.2.2, “Procedure for User Registration and
Authentication in a Managed Model on UNIS-8.")

The IG returns an HTTP 200 OK response to the HPOST that includes the SIP 200 OK response to the
SIP SUBSCRIBE (See Section 5.3.6.1.4, “Procedur&fnscription to the Registration Event Package.”)

Steps7-11:  The mechanism for receiving and acknowledging3leNOTIFY from the network are covered in Steps

7 to 11. (See Section 5.3.6.1.4, “Procedure foisBuption to the Registration Event Package.”)
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B.2.2

IPTV Service Profile Manipulation through XCAP

This Section shows an example flow for Service iRrdflanagement based on XCAP for IPTV Service Reafccess
and manipulation.

OITE IPTV Metadata IPTV Application IPTV Service
Control FE FE Profile FE
- — — — — - — - — - — - — - ——— UNIS-6 —f— — — — — — — — - — - — — —— —— — ] ol —— —— —— — NPH7— — — — — — — |
1.- HTTP GET(Request for selection App.) -
2.- Request for user’s profile——»
6.- Per user data |-4——3.- User’s profile—————
profile
manipulation 4.- Presentation layer
(subsc. to adapation according
Seviceld) user’s profile
[«)——— 5.- HTTP Response (xHTML + ECMA Script for XCAP’s based User data manipulation}—————
DAE Funcién in case of \4_ —_—— - - e e | = —NPN— —m —m — t —_— —_ —_ — — —p]
ECMA Script. . : XL icedata} |
Optionally, User Profile 7.- HTTP PUT://[RootURIJ/[AUID]/ [Ser } !
Mangment function in case 8.~ Policy Control
native XCAP client ECAF’ Request (Validyation)

Step 1:

Step 2-3:

Step 4:
Step 5:

Step 6- 7:

FFS
B:AP Respose Service profile
update

9. - 200 OK ()

10.- Metadata Update Request (ServicelD)————m|

|«——11.- Metadata Update Response (Service|Dy——

Figure 11: Service Profile Management Based on XCAP

After OITF start up, registration and authentioatithe DAE client in the OITF automatically reqisethe
service related presentation layer through the UBliGterface. The User is identified via a HTTP deaor
specific parameters in the URI.

The IPTV Application FE retrieves the IPTV ServRmfile associated with this user from the IPT\W&=
Profile FE.

The IPTV Application FE customises the pages atiogrto the IPTV Service Profile.

The personalised presentation pages are downldadbd OITF. If the IPTV Service Profile expligit
indicates permission for service profile manipwatian ECMA script supporting XCAP as defined in
RFC 4829 XCAP] is also downloaded.

When the user decides to add or update a spseificgce, an XCAP request is sent. The XUI parameiié
carry the IMPU of the User.

Note. Optionally, an embedded XCAP client couldsbpported.

Note that UNIP-1 reference point is used by thisvE2Cscript/DAE application.

Step 8:
Step 9:
Step 10:

Step 11:

IPTV Service Profile FE shall validate the requéstalidated, the subscription profile data is apstl.
A HTTP 200 OK is returned as successful answéndaequest.

If required the Metadata Client in the OITF will request Migta Control FE ,the metadata related to the
service the user has subscribed to. The acces$iglimode, but does not preclude accessing Mitada
multicast mode.

Carries a response back from the Metadata CoREalia the Metadata client to the DAE Application.
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B.2.3  Setup of RTSP/RTCP performance monitoring for CoD Session in
Managed Networks over UNIT-18

In this example, it is assume that the OITF hasenstd the SDP information via SIP OPTIONS andRASP
DESCRIBE between CC and CDF as per Section 7.1,1issing SDP parameters Retrieval”. Specificathe SDP
information consists of two “a=" lines each destripthe cumulative and sample reporting metricsShevice
Provider wants to receive for the media, and optigra b=RR: line specifying the receiver’s bandthiéor RTCP
reporting. e.g.:

a=0IPF-QoS-Metrics:cumul-metrics=OIPF-BasicPerfMantiISubsetl;rate=2;
a=rtcp-xr:OIPF-BasicPerfMonSampleSubsetl
b=RR:1000

The CoD session is initiated via SIP and the Ciustntroller triggers an RTSP SETUP to the Coniltvery
Function (CDF). The request contains the QoS Meiricluded in the request by the OITF; these magXaetly the
same as the values in the RTSP SDP or the OITHetaest to change some values due to reasonsasuoandwidth
limitations. Assuming the change is acceptablé¢éoGDF, the CDF acknowledges the request by echibn@oS
Metrics Header and its content in the response.d®dorwards the response downstream in the form SiP
response message.

In the example below, the OITF has agreed to rapertumulative QoS metrics as proposed by theesefhis set of
metrics is only an example.

Note that by selecting and setting up a particstisgam, the OITF is also accepting the requedipgpart sample
metrics reporting. This is standard RTSP behaviour.

In the call flow below, only the RTSP messages betwCC and CDF are included (not all headers arersin the
examples):

CC->CDF:

SETUP rtsp://fexample.com/foo/bar/baz.rm RTSP/1.0
CSeq: 1
OIPF-QoS-Metrics: url:"rtsp://example.com/foo/bar/baz.rm";
cumul-metrics=OIPF-BasicPerfMonCumulSubsetl;rate=2

CDF>CC:

RTSP/1.0 200 OK
CSeq: 1
OIPF-QoS-Metrics: url:"rtsp://example.com/foo/bar/baz.rm";
cumul-metrics=OIPF-BasicPerfMonCumulSubsetl;rate=2

After the time in seconds specified by the “ratepatameter, the OITF will send its first reportngsa
SET_PARAMATER request with the OIPF-QoS-Feedbackdée and the parameters belonging to the metridanse
this case reduced for clarity).

OITF>CDF:

SET_PARAMETER rtsp://example.com/foo/bar/baz.rm RTSP/1.0
CSeq: 3
OIPF-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm"; //
PacketsDiscarded={15};PacketsOutOFSequence={2}; //
PacketsRecieved={151}

In order to enable the server to request QoS metrics on-demand, the GET_PARAMETER method is used.
CDF->OITF:
GET_PARAMETER rtsp://example.com/foo/bar/baz.rm RTSP/1.0

CSeq: 15

Session: 13320

OIF-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm"; //
OlIF-BasicPerfMonCumulSubsetl

OITF->CDF:
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RTSP/1.0 200 OK
CSeq: 15
Session: 13320
OIF-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm";//
PacketsDiscarded={125};PacketsOutOfSequence={20};//
PacketsReceived={2651};PacketsLost={7};DecodedFrames={1034}; //
LostFrames={2};DecodingErrors={25}

B.2.4  Specifying metrics for RTSP/RTCP performance monitoring

This annex provides examples of how to specify Qpar/ Forum specific metrics.

Cumulative metrics are defined in the following man For illustrative purposes, the metrics seaised
OIPF-BasicPerfMonCumulSubset1. The following cumulative metrics values from TR53 R135]
have been selected :

. from the .STBService.{i}.ServiceMonitoring.MainStmn.{i}. Total. RTP Stats. object:
- PacketsDiscarded, or late packets
- PacketsOutOfSequence, or reordered packets
- PacketsReceived and,

- PacketsLost, which is equal to the value of “curibanumber of packets lost” in the RTCP Receiver
Report.

. from the .STBService.{i}.ServiceMonitoring.MainStmn.{i}. Total.VideoDecoderStats. object:
- DecodedFrames and,
- LostFrames

. from the .STBService.{i}.ServiceMonitoring.MainStmen.{i}. Total. AudioDecoderStats. object:
- DecodingErrors

As specified in Section 7.2.1, “Performance Monitgrover UNIT-18", these metrics are set up ushmg®IPF-
QoS-Metrics header and reported using OIPF-QoSHatdheader, e.g., a CC indicating setup ofQHeF-
BasicPerfMonCumulSubsetl set of metrics would send:

CC->CDF:

SETUP rtsp://example.com/foo/bar/baz.rm RTSP/1.0
CSeq: 1
OIF-QoS-Metrics: url:"rtsp://example.com/foo/bar/baz.rm";//
cumul-metrics=OIF-BasicPerfMonCumulSubset1;rate=2

The OITF would send the following message as aomespto a GET_PARAMETER request:
OITF->CDF:

RTSP/1.0 200 OK
CSeq: 15
Session: 13320
OIF-QoS-Feedback: url:"rtsp://example.com/foo/bar/baz.rm";//
PacketsDiscarded={125};PacketsOutOfSequence={20};//
PacketsReceived={2651};PacketsLost={7};DecodedFrames={1034}; //
LostFrames={2};DecodingErrors={25}

Open IPTV Forum specific sample metrics are repouting Extended Report blocks (XR) as per RFC 3611
[RTCP-XR]. These blocks are appended to the RTCP Receiymrigeand may contain transport layer as well as
application layer sample metrics. The RTCP ReceReagort including a XR extended report block woolok as
follows:
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0 1 2 3
0123456789012345678901 2345678901
S I L O R L o L e
header |[V=2|P| RC | PT=RR=201 | length |
S I L O R L o L e
| SSRC of packet sender |
S e S R R R e R e +==+=+=+=+=+=+=+=+=+
report | SSRC_1 (SSRC of first sour ce) |
block +-+-+-+-+-+-+-+-+-+-+-+-F-+-F-F-+-+-F-+-+-+- e s T s
| fraction lost | cumulative number of packets lost |
T T O O R A TH I P A O TR T U O T e ST S S +otot-tt-t -ttt
| extended highest sequence number received |
S I L O R L o L e
| interarrival jitter |
S I L O R L o L e
| last SR (LSR) |
T T O O R A TH I P A O TR T U O T e ST S S +otot-tt-t -ttt
| delay since last SR (DLS R) |
S I L O R L o L e
|[V=2|P|reserved | PT=XR=207 | length |
XR  +-+-+-t+-t-t-t-t-t-t-t-F-t-t-t-ttt-tt-t-t- +otot-tt-t -ttt
report | SSRC |
block +-+-+-+-+-+-+-+-+-+-+-+-F-+-+-F-+-+-F+-+-+-+- e s T s
| BT | type-specific | bl ock length |
S I L O R L o L e
type-specific block contents :
T T O O R A TH I P A O TR T U O T e ST S S +otot-tt-t -ttt

The following basic metrics are selected from TR-IBR135] asOIPF-BasicPerfMonSampleSubsetl
( metrics are same as for cumulative reporting lnmfdifferent TR-135 objects):

. from the .STBService.{i}.ServiceMonitoring.MainSte.{i}. Sample.RTPStats object:
- PacketsDiscarded, or late packets
- PacketsOutOfSequence, or reordered packets
- PacketsReceived and,

- PacketsLost, which is equal to the value of “curtiubanumber of packets lost” in the RTCP Receiver
Report.

. from the .STBService.{i}.ServiceMonitoring.MainSt.{i}. Sample.VideoDecoderStats object:
- DecodedFrames and,
- LostFrames

. from the .STBService. {i}.ServiceMonitoring.MainSten.{i}. Sample.AudioDecoderStats:

- DecodingErrors
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The RTCP XR packet will be:

0 1 2
012345678901234567890123
L S LU L S Y S O S
|[V=2|P|reserved | PT=XR=207 | le
e et e s e e st i it
| SSRC
L S LU L TS Y S O S
| BT=x | reserved | block
e et e s e e st i it
| SSRC of source
L S LU L S Y S O S
| PacketsDiscarded | PacketsOut
L S L SR L S Y S O S

| PacketsReceived | DecodedFra
e et e s e e st i it
| LostFrames | DecodingEr

s St WU S SV S S NS ST

where

. block length: 16 bits

The length of this report block, including the headn 32-bit words minus one. If the block typefidition
permits, zero is an acceptable value, signifyitpak that consists of only the BT, type-specifind block

3
45678901
e
ngth |
T R
+-+-+-+-+-|+-+-+-+
length |
T R
+-+-+-+-+-|+-+-+-+
OfSequence |
e
mes |
T R
rors |
dottot ot bttt

length fields, with a null type-specific block cents field.

. SSRC of the source:

The SSRC of the RTP data packet source being expagon by this report block.

Note: The value of the Block Type (BT) is currently sairtdefined, or “x”. This value is to be set accioglto the
value allocated by IANA for each set of metriccjeal.

B.2.5 Non-native HNI-IGI

The following figure illustrates the startup/init@ation phase. The steps are outlined in detddJéhe figure.
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Figure 12: Registration for non-native HNI-IGI

As an initial condition of this example, it is assed that the |G has been provisioned with apprapiidormation, e.g.
User IDs, DHCP options have been carried out, etc.

Step 1. First, the IG performs SIP REGISTER for the defaskr. The instance ID used points to the IGhabit is
clear that this has no binding to OITFs. No appiae are registered. After the registration, Bepkerforms
SUBSCRIBE to get Service Provider Discovery infotiora These SD&S records are delivered in the SIP
NOTIFY. The IG saves these records for later dejive OITF.

Step2: When the OITF is turned on it performs the norstattup procedure for an unmanaged device. P#niof
startup is to perform DCHP option 124 in order &b §ervice Providers Discovery Entry points. Thealsgs
as a DHCP server and returns its own IP addres©HCP option 125 response.

Step3: The OITF takes this IP address and makes an H&giest to retrieve Service Providers Discovery
information. The IG returns the XML structure iepiously stored from the SIP NOTIFY.

Step4:  The XML structure obtained in the previous steptams information where to get Service Discovery
information. This can be Web applications, HTTR/ees, or multicast channels. In this flow http $samed
bu this is not a limitation. The OITF retrievesensnt discovery records, e.g. BDR (Broadcast Diegpv
Records). The unmanaged device support only OlFhande BCG is optional. If the OITF supports BCG it
SHALL fetch it (likely using multicast).

Step5:  When all the discovery records have been obtaithedDITF launches the discovered DAE applications.

Step 6: At least one of the DAE applications supports HBI-in Javascript. This DAE application sends adieg
IG request in order to receive unsolicited mess&wges IG/IMS. XMLHTTPRequest is used for HNI-IGI
communication.

Step 7: The DAE application performs the normal HNI-IGbpedures as defined in the protocol specificafidris
includes registering users and applications, sig$icheduled content service, VoD etc. This isoughé
DAE application.
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Note that in the above call flow there are no clesngquired for the OITF, it acts just as an unrgadaDITF would
normally do. There are some minor additions in ptdesupport non-native HNI-IGI applications. Prihathese are
methods in DAE to retrieve or set information ie ITF from DAE. In the protocol specification stalready defined
that most applications can be DAE applications, thod most of the methods required for non-natitd-Hsl is
required independent of the non-native HNI-IGI.

B.3 Communication Services

B.3.1 Instant Messaging

B.3.1.1  Originating Instant Messages
Instant messaging uses paging mode, thereforquires a session to be established between ther&.pe

Figure 13 shows a call flow for an IPTV end-usefiking the Instant Messaging service. Below isiaflatescription
for the call flow:

Step 1:  The user invokes the instant messaging optiothe®OITF.

Step 2:  The OITF issues a message request to the IGg&&®n 5.4.2.1.1, “Procedure for OITF Originatany
Instant Messaging.”)

Step 3:  The IG validates the request. (See Section @.4:Rrocedure for Instant Messaging on UNIS-8.")

Step 4:  The IG issues a SIP MESSAGE to the messaging.sg&&e Section 6.4.2.1, “Procedure for Instant
Messaging on UNIS-8.")

Step 5:  The server accepts the request with a SIP 200e5p0onse.

Step 6:  The IG returns an HTTP 200 OK response to the PIPDST that includes the SIP 200 OK response to the
SIP MESSAGE
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— P2P
Authentication Communication
OITE G and Session Enabler

Management

(Messaging Enabler

1. User Invoke Messaging Option
_—

B.3.1.2

2. HTTP Post (<HTTP Headers>, <SIP
headers>-SIP MESSAGE Request)
»

>3. Validate Request

4. SIP MESSAGE

»

SIP: MESSAGE () N

_ 5.200 OK
200 OK <

<

6. HTTP 200 OK (<HTTP Headers>, <SIP
_,_headers>- SIP Response)

<

Figure 13: Instant Message Origination Call Flow

Incoming Instant Messages to IPTV end-users

Figure 14, shows a call flow for an incoming insteressage to an IPTV end- user. Below is a bris€udgtion for the

call flow:
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P2P
Communication

Authentication

OITE G and Session
Manajement Enabler

(Messiaging)

1. SIP: MESSAGE ()

<

SIP: MESSAGE ()

<
<

2. Notification mechanism (<SIP headers> - SIP
MESSAGE Request)

3. HTTP Post (<HTTP Headers>, <SIP
headers>)

[
L

4. 202 Accepted

»
»

202 Accepted

v

Display Page showing
received message

Figure 14: Incoming Message Call Flow

Step 1.  The IG receives an incoming SIP MESSAGE

Steps 2-4: The IG forwards the SIP MESSAGE to the OITF (Seetion 5.4.2.1.2, “Incoming Instant Messaging
Procedure.”)

B.3.2 Caller ID

B.3.2.1 Caller ID as a DAE or Embedded Application

Caller ID is identical to an incoming message tdRihV end user. See Section 5.4.1.1, “Procedurén&tant Message
Based Caller ID” and Section 6.4.2.1, “Procedurdristant Messaging on UNIS-8" for details.

Figure 15 shows a call flow for Caller ID
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Enabler
(Messiaging)
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SIP: MESSAGE ()
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MESSAGE Request)

3. HTTP Post (<HTTP Headers>, <SIP
headers>)

[
L

4. 202 Accepted

»
»
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Display Page showing
received message

v

Figure 15: Caller identification Call Flow

B.3.2.2 Communication Services — Telephony service (Caller identification) for an
incoming IMS voice call.

The IPTV solution provides a mechanism to enabdeptiesentation of information on incoming IMS voazdls.

The managed networks, such as IMS, provide capatiliconnect multiple end-user terminals to comitation
services such as telephony service. The IMS Gatewlaile registered to the IMS network, may alsceiee incoming
SIP voice sessions and indicate the related infoom#o the end-user.

The following figure shows a call flow with a callielentification based on the regular SIP INVITEuest that is
forwarded in parallel to the IMS Gateway and tm&e capable SIP/IMS UE. The IG gateway forwatdsrequest
towards the OITF, and also responds to the requiisiproper SIP response messages. The OITF gisagable
indication to the end-user and the end-user cawexrrthie incoming voice session using any of theice capable
clients connected to the IMS network.
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P2P
OITF IMS . Communication T
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about an incoming .
call 4a. INVITE  |(—
< 4b. INVITE
6a. Not supported | 7a. 415
7b. 200 OK >
8. 2000K
9.200 0K
_ 10.2000K .

Figure 16: IMS telephony service based caller ident ification

The following procedure is supported in the OITFdaller identification
Step 1:  The incoming voice session is forwarded to thé-eser’s IMS provider.

Step 22 Based on the initial filter criteria evaluatiohetrequest is routed to the P2P communication enabl
(Telephony service) in order to inform the P2P camitation enabler of the incoming call.

Step 3: The request is routed back to the IMS network.

Step 4:  Based on the user’s terminal(s)” registratioorimation, configuration and terminal(s) capabitifithe
session is routed to one or more user end deuitdisis example, the end user has a voice capdBIRMS
UE and the IMS Gateway registered with the samdipuber identity. A parallel forking is used armebt
INVITE is routed to:

4a. to the IMS gateway.
4b. and to the voice capable SIP UE.

Step 5a:  The IMS Gateway sends a notification of the inoancall to the OITF. The following information cée
presented to the OITF user:

e Session Originator: extracted from the P-Asserted-ldentity header
e Called party information: indicates the called party, extracted from the RedaParty-1D
header

The above parameters are based on SIP/SDP héadeesSIP INVITE request based RFC 3Z61P] and
RFC 3455 RFC3455].

Step 6a:  The OITF answers and replies with an indicatlmat & voice call is not supported.

Step 7a:  Response to the session setup is sent from theGWSo the IMS network (e.g. 415 Unsupported Media
Type). The IMS network does not continue the djalath the OITF but waits for the response from $iE
UE.

Step 7b:  Parallel to the request 7a, the voice capabledd&Rnswers the call and sends a 200 OK reply toMise
network. Note that the normal session setup mawydiecother SIP responses, e.g. 183 Session Progress
however, these are not shown here.

Step 8:  The 200 OK is routed to the P2P communicatiorbksma
Step 9: The 200 OK is routed back to the IMS network.
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Step 10: The 200 OK is routed back to the originating netwo

B.3.3 Presence

B.3.3.1  End User Presence Services

The following is a list of Presence related serviagailable to an IPTV end user:
. Subscription to Presence for one or multiple target
. Cancellation of Presence subscription for one dtipte targets

. Publishing presence information related to an IR user

B.3.3.2  Subscription to Presence

Figure 17 shows a call flow for an IPTV end- usdévscription to Presence. Below is a brief desaiptf the call
flow:

Step 1:  The procedure can be triggered by the user, tiraugenu selection, invoking the Presence option.

Step2:  The OITF issues a request to subscribe to Pres&ee Section 5.4.4.1, “Procedures for Subscrijptio
Presence on the HNI-IGL.").

Step 3:  The IG validates that the request includes allrttandatory SIP headers for the subscription psodd® IG
rejects a request that does not include all mangd&td® headers.

Step 4:  The IG issues a SIP SUBSCRIBE to the Presena.sBee Section 6.4.3.1, “Procedure for Presence on
UNIS-8."

Step 5:  The server accepts the request with a SIP 200eSponse.

Step 6:  The IG returns an HTTP 200 OK response to the PIPDST (step 2) that includes the SIP 200 OK
response to the SIP SUBSCRIBE.

Steps 7-10:  These steps show the mechanism for OITF to re¢ka/&lOTIFY message. See Section 5.4.4.1,
“Procedures for Subscription to Presence on the- kI

Step 11:  The IG forwards the SIP 200 OK to the networkyAnbsequent notification messages incoming to the
OITF shall be included in a HTTP 200 OK responstheoHTTP POST in step 10.

Copyright 2009 © Members of the Open IPTV Forum e.V.



Page 134 (187)

— P2pP
Authentlca_tlon Communication
OITE IG- and Session Enabler

Management (Presence Enabler)

1. User Invoke Presence Option

S

2. HTTP Post (<HTTP Headers>, <SIP
headers>-SIP SUSCRIBE Requsst)

>3. Validate Request

4. SIP SUBSCRIBE

SIP: SUBSCRIBE () N

_ 5.200 OK
200 OK <

<«

6. HTTP 200 OK (<HTTP Headers>, <SIP
headers>- SIP Response)

<
<

7.HTTP Post (<HTTP Headers>, Pending
Request ) N
Lad

8. NOTIFY (Presence information)
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headers>- SIP Response);

11. 200 OK ()

A A

Figure 17: Subscription to Presence

B.3.3.3  Cancellation of Presence Subscription

Figure 18 shows a call flow for an IPTV end- usanaellation to an existing subscription to PreseBetow is a brief
description of the call flow:

Step 1:

Step 2:

Step 3:
Step 4:
Step 5:

The procedure can be triggered by the user, tifiraumenu selection, invoking the Presence option.

The OITF issues to cancel the presence subscrif@® Section 5.4.4.2, “Procedure for Cancellatifoa
Subscription to Presence on the HNI-IGL.”)

The IG validates that the request includes alltfandatory SIP headers for the subscription psoddse 1G
rejects a request that does not include all mang&tP headers.

The IG issues a SIP SUBSCRIBE with an Expiry twh@ to the Presence sever.
The server accepts the request with a SIP 200e5ponse.

The IG returns an HTTP 200 OK response to the PIPDST that includes the SIP 200 OK response to the
SIP SUBSCRIBE
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Figure 18: Cancellation of Presence Subscription

Publishing Presence Information

Figure 19 shows a call flow for an OITF publishm@resence event to a server. Below is a briefriggisn of the call

flow:

Step 1:

Step 2:

Step 3:
Step 4
Step 5:

The OITF publishes presence information to theS€e Section 5.4.4.4, “Procedure for Publishires@nce
information.”

The IG validates that the request includes @&lIrttandatory SIP headers for the publication proddss IG
rejects a request that does not include all mang&tP headers.

The IG issues a SIP PUBLISH to the Presence sever
The server accepts the request with a SIP 200e5p0onse.

The IG returns an HTTP 200 OK response to the PIPOST (from step 1) that includes the SIP 200 OK
response to the SIP PUBLISH
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Figure 19: Publishing a Presence Event

Annex C. Example Messages (Informative)

C.1 IPTV Service Functions Message Examples

C.1.1  Example Messages for CoD session setup in a Managed Network
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(ad

Iptv_service_confrol.orange.com

9- 200 OKa
3- INVITE a

B 31IANI -¥
€ 30 00C -01

LINVITE 2- INVITE & g
s R 200 OK - 11 -
\ X NS
R 200 OK - 12

_ scscf.orgnge.com
Alice IG pcscf.orange.com ?

8-200 0K a
B 31IANI -G

CDN ControIIe .orange.com

7-200 0K a
B 31IANI -9

Rennes_Cluster_Controller.orange.com

Figure 20: COD Session Set Up Sequence

Note: The IG had received in the response to the REEFSThe service route e.g.
<sip:pcscf.orange.com:5060;Ir;comp=sigcomp> <sgrEorange.com:5060;Ir; comp=sigcomp>

The following Request_URI example is for the HDsien of the movie “Twister”. In the BCG, Twistex signalled
with the CRID: “CRID://warnerbros.com/Twister” atite HD instance is signalled with the IMI: “imi:HD”

Note: One or more of the characters “.”, “/" and i#the example below may need to be escaped & @62, %2F
(“/") and %23 (“#”) depending on the restrictiomaposed by the SIP Request URI.

In the call flows below, unchanged information €afthe = sign) in any step are left blank.

Stepl: Alice IG to P-CSCF:

| INVITE sip: IPTV_COD_SERVICE_warnerbros.com/Twister #HD@orange.com SIP/2.0 //CRID before @
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Via: SIP/2.0/UDP 172.102.12.5:5061 //where to send

Max-Forwards: 70

Route: <sip:pcscf.orange.com:5060;Ir;comp=sigcomp>,
<sip:scscf.orange.com:5060;Ir;comp=sigcomp>

From: AlicelG <sip:alicelG@orange.com>;tag=19283017

To: sip: IPTV_COD_SERVICE_warnerbros.com/Twister#HD

CSeq: 314159 INVITE

Contact: <sip: 172.102.12.5:5061;transport=UDP>
Content-Type: application/sdp

Content-Length: (..)

v=0

o=AlicelG 2890844527 2890844527 IN 1P4 172.102.12.5
s=Streaming Session

i=A Streaming session declared within the session d

t=0

m=application 9 TCP iptv_rtsp // media line for RTS
c=INIP4 172.102.12.5

a=connection:new

a=setup:active

m=video 6666 RTP/AVP 33// video
c=IN IP4 172.102.12.5

b= AS:4000

a=rcvonly

the response

74 /[ tag for integrity verification
@orange.com // same as request URI

escription protocol

P control protocol

Step 2: P-CSCF to S-CSCF in ASM

INVITE

Via: SIP/2.0/UDP pcscf.orange.com:5060, SIP/2.0/UDP
Max-Forwards: 69

Route: <sip:scscf.orange.com:5060;Ir>

Record-Route: <sip:pcscf.orange.com:5060;Ir;,comp=si
From:

To:

CSeq:

Contact:

Content-Type:

Content-Length: (..)

172.102.12.5:5061

gcomp>

Step 3: S-CSCF to IPTV Control

INVITE

Via: SIP/2.0/UDP scscf.orange.com:5060, SIP/2.0/UDP
SIP/2.0/UDP 172.102.12.5:5061,

Max-Forwards: 68

Record-Route: <sip:scscf.orange.com:5060;Ir,comp=si
<sip:pcscf.orange.com:5060;Ir;comp=sigcomp>

pcscf.orange.com:5060,

gcomp>
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From:

To:

CSeq:

Contact:
Content-Type:
Content-Length: (..)
V=

Steps4-5: IPTV Control to CDN Controller via S-CSCF

INVITE sip: CDN_Controller@orange.com SIP/2.0

Max-Forwards: 66

Route: <sip:CDN_Controller.orange.com:5060;Ir>

Record-Route: <sip:scscf.orange.com:5060;Ir;comp=si gcomp>,
<sip:IPTV_SCSCF.orange.com:5060;Ir;comp=sigcomp>,
<sip:scscf.orange.com:5060;Ir;comp=sigcomp>,
<sip:pcscf.orange.com:5060;Ir;,comp=sigcomp>

From:

To:

CSeq:

Contact:
Content-Type:
Content-Length: (..)
V=

Step 6: CDN Controller to Rennes Cluster Controller

INVITE sip:Rennes_Cluster_Controller@orange.com SIP 2.0

Record-Route: <sip:CDN_Controller.orange.com:5060;! r,comp=sigcomp>,
<sip:scscf.orange.com:5060;Ir,comp=sigcomp>,
<sip:IPTV_SCSCF.orange.com:5060;Ir,comp=sigcomp>,
<sip:scscf.orange.com:5060;Ir, comp=sigcomp>,
<sip:pcscf.orange.com:5060;Ir;comp=sigcomp>
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Max-Forwards: 65
Route: <sip:Rennes_Cluster_Controller.orange.com;lr

From:

To:

CSeq:

Contact:
Content-Type:
Content-Length: (..)
V=

Step 7: Cluster Controller Reply to the CDN Controller

SIP/2.0 200 OK

Via: SIP/2.0/UDP CDN_Controller.orange.com
Record-Route: <Rennes_Cluster_Controller.orange.co

From:

To:

CSeq:

Contact:
Content-Type:
Content-Length: (..)

v=0

0= Rennes_Cluster_Controller IN IP4 Rennes_Cluster_
S=

i=

c=IN IP4 Rennes_Cluster_Controller.orange.com

t=0

m=application 999 TCP iptv_rtsp // media line for R

a=connection:new

a=setup:passive

a=fmtp:iptv_rtsp h-uri=rtsp://Rennes_Cluster_Contro
h-session = 940211290776250

m=video 7777 RTP/AVP 33// server video port
a=sendonly

m;lr,comp=sigcomp>

Controller.orange.com

TSP control protocol chosen by CC

ller.orange.com/Twister ;

Steps 8-12: 200 OK sent back to Alice IG using the same route
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C.2 Communication Services

C.21

Message Examples

Examples of HNI-IGI Message mapping to SIP

The sample mappings provided in this Section atased on Chat and Presence. They are not exhaustive

The main use cases described in the Open IPTV iemattArchitecture document are covered:

Presence
Publication

Subscription
- Notification
Chat
- Init

Outgoing message (standard)
Outgoing message (isComposing)
Incoming message

Teardown

As an illustration, a typical IMS presence docunisraiso presented at the end of the Section.

C.211 Presence

C.2.1.1.1 Initial publication

HNI-IGI Interface

S| P equivalent

POSTIG_URISIP

X-OITF-Request-Line: PUBLISH sip:david@oiptv.org
SIP/2.0

Host : 192.168.1.1

X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:david@oiptv.org
X-OI TF-Expires: 3600
X-OITF-Event: presence

X-OITF-Call-ld:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF-CSeq: 1 PUBLISH
X-OITF-Content-Type: application/pidf+xml
X-OITF-Content-length: (...)

Content-Type: application/pidf+xml
Content-Length: (...)

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

<presence xmlins='urn:ietf:params:xml:ns:pidf'
entity="sip:david@oiptv.org'>

PUBLISH sip:david@oiptv.org SIP/2.0

Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z9h4bK61C529E16989

From: sip:david@oiptv.org;tag=48240713
ITo: sip:david@oiptv.org
CSeq: 1 PUBLISH

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x

Max-forwards: 10

Expires: 3600

Event: presence

Content-Type: application/pidf+xml
Content-Length: (...)

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

<presence xmlns="urn:ietf:params:xml:ns:pidf'
entity="sip:david@oiptv.org">

</presence>
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</presence>

HTTP/1.1 200 OK

X-OITF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org

X-OITF-To: sip:david@oiptv.org

X-OITF-Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x

X-OITF- CSeq: 1 PUBLISH
X-OITF- SIP-ETag: 1514024804
X-OITF- Expires: 6002
X-OITF-Content-Length: 0
Content-Length: O

SIP/2.0 200 OK

\Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z9h4bK61C529E16989

From: sip:david@oiptv.org;tag=48240713

To: sip:david@oiptv.or g;tag=12ba5d-287-55-
1366522802

CSeq: 1 PUBLISH

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

Expires: 6002
SIP-ETag: 1514024804
Content-Length: 0

Notes:

Specifying both a ‘From’ and a ‘To’ allows an idigyto publish on behalf of another identity

Here the server has requested a shorter expiré@ti@nthat will be handled internally by the IG

C.2.1.1.2 Updated publication

HNI-IGI Interface

SIP equivalent

POSTIG_URI/SIP

SIP/2.0

Host:192.168.1.1

X-OI TF-From: sip:david@oiptv.org
X-OITF-To: sip:david@oiptv.org
X-OITF-Expires: 3600
X-OITF-Event: presence

X-OITF- CSeq: 2 PUBLISH

X-OITF- Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FX61C8x

X-OITF- SIP-if-match: 15140248043
X-OITF- Content-Type: application/pidf+xml
X-OITF- Content-length: (...)

Content-Type: application/pidf+xml
Content-Length: (...)
<?xml version="1.0' encoding="UTF-8' ?>

<presence xmlns='urn:ietf:params:xml:ns:pidf'
entity="sip:david@oiptv.org">

</presence>

PUBLISH sip:david@oiptv.org SIP/2.0

X-OITF-Request-Line: PUBLISH sip:david@oiptv.orgVia: SIP/2.0/UDP

10.194.56.134:5060;branch=z9h4bK61C529E16989
From: sip:david@oiptv.org;tag=48240713

To: sip:david@oiptv.org

CSeq: 2 PUBLISH

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x

Max-forwards: 10

SIP-if-match: 15140248043

Expires: 3600

Event: presence

Content-Type: application/pidf+xml
Content-Length: (...)

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

<presence xmlns="urn:ietf:params:xml:ns:pidf
entity="sip:david@oiptv.org">

</presence>

HTTP/1.1 200 OK
X-OITF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:david@oiptv.org
X-OITF-Call-1D:

SIP/2.0 200 OK

\Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z29h4bK61C529E16989
From: sip:david@oiptv.org;tag=48240713

To: sip:david@oiptv.org;tag=12ba5d-287-55-
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78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x
X-OITF- CSeq: 2 PUBLISH

X-OITF- SIP-ETag: 7816034523

X-OITF- Expires: 600

X-OITF-Content-Length: 0Content-Length: O

1366522802

CSeq: 2 PUBLISH

Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x
Expires: 600

SIP-ETag: 7816034523

Content-Length: O

Notes:

SIP-IF-Match As retrieved from the previous publiica acknowledgment

C.2.1.1.3 End of publication

HNI-IGI Interface

S| P equivalent

POSTIG_URISIP
Host : 192.168.1.1

X-IOTF-Request-Line: PUBLISH sip:david@oiptv.org
SIP/2.0

X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:david@oiptv.org
X-OITF-Expires. 0

X-OITF-Event: presence
X-OITF-CSeq: 3 PUBLISH

X-OITF- Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FX61C8x

X-OITF- SIP-if-match: 78160345234
X-OITF- Content-Type: application/pidf+xml
X-OITF- Content-length: O

Content-Type: application/pidf+xml
Content-Length: 0

PUBLISH sip:david@oiptv.org SIP/2.0

\Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z9h4bK61C529E16989

From: sip:david@oiptv.org;tag=48240713
ITo: sip:david@oiptv.org
CSeq: 3 PUBLISH

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

Max-forwards: 10

SIP-if-match: 78160345234
Expires: 0

Event: presence

Content-Type: application/pidf+xml
Content-Length: 0

HTTP/1.1 200 OK

X-OI TF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org

X-OITF-To: sip:david@oiptv.org

X-OITF-Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF-CSeq: 3 PUBLISH
X-OITF-Content-Length: 0
Content-Length: O

SIP/2.0 200 OK

\Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z9h4bK61C529E16989

From: sip:david@oiptv.org;tag=48240713
To: sip:david@oiptv.or g;tag=12ba5d-287-55-
1366522802

CSeq: 3 PUBLISH

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

Content-Length: 0

Notes:

Sip-if-match as retrieved from the previous pullmaacknowledgment

C.2.1.1.4 Initial subscription

HNI-IGI Interface

S| P equivalent

POSTIG_URI/SIP

X-OITF-Request-Line: SUBSCRIBE
sip:fouz@oiptv.org SIP/2.0

Host : 192.168.1.1

SUBSCRIBE sip:fouz@oiptv.org SIP/2.0

Via: SIP/2.0/UDP
10.193.106.81:5060;branch=z9hG4bK1AD46E5D1E

From: sip:david@oiptv.org;tag=2764425547
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HNI-IGI Interface

SIP equivalent

X-OI TF-From: sip:david@oiptv.org
X-OITF-To: sip:fouz@oiptv.org
X-OITF-Expires: 3600
X-OITF-Event: presence

X-OI TF-Accept: application/pidf+xml
X-OITF- CSeq: 4 SUBSCRIBE

X-OITF- Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF- Content-length: O
Content-length: 0

To: sip:fouz@oiptv.org
CSeq: 4 SUBSCRIBE

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x

Contact:
<sip:david@10.193.106.81:5060;transport=UDP>

Expires: 3600

Event: presence

IAccept: application/pidf+xml
Content-length: 0

HTTP/1.1 200 OK
X-OITF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip: fouz@oiptv.org

X-OITF-Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF-CSeq: 4 SUBSCRIBE
X-OITF-Expires. 6005
X-OITF-Content-Length: 0Content-Length: 0

SIP/2.0 200 OK

Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z9h4bK61C529E16989

From: sip:david@oiptv.org;tag=2764425547

To: sip:fouz@oiptv.org;tag=12ba5d-287-55-
1366522802

CSeq: 4 SUBSCRIBE

Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

Expires: 6005
Content-Length: 0

Notes:

Here the server has requested a shorter expir@ati@nthat will be handled internally by the 1G

C.2.1.1.5 Notification (individual)

HNI-I1GI Interface

S|P equivalent

HTTP 200 OK
X-OI TF-Response-Line: NOTIFY

sip:david@10.193.106.72:5060;transport=UDP SIP/2Via: SIP/2.0/UDP

X-OI TF-From: sip:fouz@oiptv.org
X-OITF-To: sip:david@oiptv.org
X-OITF-Event: presence
X-OITF-CSeq: 1001 NOTIFY

X-OITF-Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF-Subscription-State: active; expires=600
X-OITF-Content-Type: application/pidf+xml
X-OITF-Content-L ength: (...)

Content-Type: application/pidf+xmi
Content-Length: (...)

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

<presence xmlns="urn:ietf:params:xml:ns:pidf"
entity="sip:fouz@oiptv.org">

</presence>

NOTIFY sip:david@10.193.106.72:5060;transport=U
SIP/2.0

10.194.117.18:5060;branch=29nG4bK0014c262ba5d
From: sip:fouz@oiptv.org;tag=10014c262ba5d
To: sip:david@oiptv.org;tag=2764425547
CSeq: 1001 NOTIFY

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x

Subscription-State: active; expires=600

Contact: <sip:10.194.117.18:5060;transport=UDP>
Event: presence

Content-Type: application/pidf+xml
Content-Length: (...)

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

<presence xmlns="urn:ietf:params:xml:ns:pidf"
entity="sip:fouz@oiptv.org">

</presence>
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Note that an acknowledgment from the |G to the oekvis required but not described here.

C.2.1.1.6 Subscription Refresh

HNI-I1GI I nterface

SIP equivalent

POSTIG_URISIP

X-OITF-Request-Line: SUBSCRIBE sip:fouz@oiptv.q
SIP/2.0

Host: 192.168.1.1

X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:fouz@oiptv.org
X-OI TF-Expires. 3600
X-OITF-Event: presence

X-OI TF-Accept: application/pidf+xml
X-OITF-CSeq: 5 SUBSCRIBE

X-OITF-Call-I1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF-Contact:
<sip:david@10.193.106.81:5060;transport=UDP>

X-OITF-Content-length: 0
Content-length: 0

SUBSCRIBE sip:fouz@oiptv.org SIP/2.0

Via: SIP/2.0/UDP
10.193.106.81:5060;branch=z9hG4bK1AD46E5D1E

From: sip:david@oiptv.org;tag=2764425547
To: sip:fouz@oiptv.org
CSeq: 5 SUBSCRIBE

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

Contact:
<sip:david@10.193.106.81:5060;transport=UDP>

Expires: 3600

Event: presence

IAccept: application/pidf+xml
Content-length: 0

L

HTTP/1.1 200 OK

X-Ol TF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip: fouz@oiptv.org

X-OITF-Call-1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF-CSeq: 5 SUBSCRIBE
X-OITF-Expires. 6005
X-OITF-Content-Length: O
Content-Length: O

SIP/2.0 200 OK

Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z9h4bK61C529E16989

From: sip:david@oiptv.org;tag=2764425547

To: sip:fouz@oiptv.org;tag=12basd-287-55-
1366522802

CSeq: 5 SUBSCRIBE

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

Expires: 6006
Content-Length: 0

Note that from the OITF’s point-of-view, both iritiand

refresh subscription requests are identical.

Here the server has requested a shorter expiriatien which will be handled internally by the 1G

C.2.1.1.7 End of subscription

HNI-IGI Interface

S|P equivalent

POSTIG_URI/SIP

X-OITF-Reguest-Line: SUBSCRIBE
sip:fouz@oiptv.org SIP/2.0

Host: 192.168.1.1

X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:fouz@oiptv.org
X-OITF-Expires: 0

X-OITF-Event: presence
X-OITF-Accept: application/pidf+xml
X-OITF-CSeq: 6 SUBSCRIBE

SUBSCRIBE sip:fouz@oiptv.org SIP/2.0

Via: SIP/2.0/UDP
10.193.106.81:5060;branch=z9hG4bK1AD46E5D1E

From: sip:david@oiptv.org;tag=2764425547
To: sip:fouz@oiptv.org
CSeq: 6 SUBSCRIBE

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x

Contact:

X-OITF-Call-ID:
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HNI-IGI Interface

S|P equivalent

78A0g080Ca3502i6414m360Bt38A6b2E4Fx61C8x

X-OI TF-Contact:
<sip:david@10.193.106.81:5060;transport=UDP>

X-OITF-Content-length: 0
Content-length: 0

<sip:david@10.193.106.81:5060;transport=UDP>
Expires: 0

Event: presence

IAccept: application/pidf+xml

Content-length: 0

HTTP/1.1 200 OK
X-OITF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip: fouz@oiptv.org

X-OITF-Call-I1D:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

X-OITF-CSeq: 5 SUBSCRIBE
X-OI TF-Expires. 6005
X-OITF-Content-Length: O
Content-Length: 0

SIP/2.0 200 OK

Via: SIP/2.0/UDP
10.194.56.134:5060;branch=z29h4bK61C529E16989

From: sip:david@oiptv.org;tag=2764425547

To: sip:fouz@oiptv.org;tag=12ba5d-287-55-
1366522802

CSeq: 6 SUBSCRIBE

Call-ID:
78A0g080Ca3502i6414m360Bt38A6b2E4FXx61C8x

Content-Length: O

C.2.1.2 Chat

C.2.1.2.1 Chat session setup

HNI-IGI Interface

S|P equivalent

POSTIG_URVSIP
Host: 192.168.1.1

X-OITF-Request-Line: INVITE
sip:sports.room@chat.oiptv.org SIP/2.0

X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:sports.room@chat.oiptv.org
X-OITF-Accept: message/cpim
X-OITF-Call-ID: 3413an89K U
X-OITF-Content-Type: application/sdp
X-OITF-Content-length: (...)

Content-length: 0

INVITE sip:sports.room@chat.oiptv.org SIP/2.0
To: sip:sports.room@chat.oiptv.org

From: sip:david@oiptv.org;tag=786

Call-ID: 3413an89KU

Content-Type: application/sdp

Content-length: (...)

c=IN 1P4 10.194.52.13

m=message 7654 TCP/MSRP *
a=accept-types: message/cpim

a=path:msrp://10.194.52.13:7654/jshA7weztas;tcp

HTTP/1.1 200 OK

X-OITF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:sports.room@chat.oiptv.org
X-OITF-Call-ID: 3413an89KU

SIP/2.0 200 OK

To: sip:sports.room@chat.oiptv.or g;tag=087js
From: sip:david@oiptv.org;tag=786

Call-ID: 3413an89KU

Content-Type: application/sdp
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X-OITF-Content-Type: application/sdp Content-length: (...)
X-OITF-Accept: message/cpim c=IN IP4 chat.oiptv.org
X-OITF-Content-length: (...) m=message 12763 TCP/MSRP *

a=accept-types:message/cpim

Content-Length: 0 a=path:msrp://chat.oiptv.org:12763/kjhd37s2s20vedajt

Note that a final acknowledgment from the |G to tieéwork is required, but not described here.

C.2.1.2.2 Chat outgoing message (standard)

HNI-IGI Interface M SRP equivalent
POSTIG_URVAUX MSRP a786hjs2 SEND
X-HNI-1GI-Request: M SRP SEND M ESSAGE To-Path:
msr p://chat.oiptv.or g: 12763/kjhd37s2s20w2a;tcp8

X-HNI-1GI-M essage-I D:

o . From-Path:
X-HNI-IGI-From: sp:david@oiptv.org msr p://10.194.52.13: 7654/ shA 7weztas;tcps
X-HNI-IGI-To: sip:sports.room@chat.oiptv.org M essage-1 D: 87652491

Byte-Range: (...)
\Who else thinks this late penalty was a disgrace ? Content-Type: message/cpim
To: sip:sports.room@chat.oiptv.org
From: David <sip:david@oiptv.org>
DateTime: 2008-06-15T15:02:31-03:00
Content-Type: text/plain

Who else thinks this late penalty was a disgrace ?

------- a786hjs2$
HTTP/1.1 200 OK MSRP a786hjs2 200 OK
X-HNI-1GI-Response-Line: M SRP 200 OK To-Path:
X-HNI-IGI-M essage-1D: 87652491 msrp://chat.oiptv.org:12763/kjhd37s2s20w2a;tcp
X-HNI-IGI-From: sip:david@oiptv.org From-Path: msrp://10.194.52.13:7654/jshA7weztas;t¢p
X-HNI-IGI-To: sip:sportsroom@chat.oiptv.org [ a786hjs2$

Content-Length: 0

The IG is responsible for mapping the caller arltbedJRIs to the actual MSRP paths exchanged diuheghat setup

C.2.1.2.3 Chat outgoing message (isComposing)

HNI-1GI Interface M SRP equivalent
POSTIG_URVAUX MSRP a786hjs2 SEND
X-HNI-IGI-Request: MSRP SEND ACTIVITY To-Path:

msr p://chat.oiptv.or g: 12763/kj hd37s2s20w2a;tcp9
X-OITF-M essage-1 D: 87653492

g . From-Path:
X-HNI-IGI-From: sip:david@oiptv.org msr p://10.194.52.13: 7654/j shA 7weztas; tcp9
X-HNI-IGI-To: sip:sports.room@chat.oiptv.org M essage-| D: 87652492
<?xml version="1.0" encoding="UTF-8"?> Byte-Range: (...)
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<isComposing xmIns="urn:ietf:params:xml:ns:im-
iscomposing"

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-
instance"

xsi:schemalocation="urn:ietf:params:xml:ns:im-
composing

iscomposing.xsd">
<state>active</state>
<contenttype>text/plain</contenttype>
<refresh>90</refresh>

</isComposing>

Content-Type: message/cpim

Content-Length: (..)

To: sip:sports.room@chat.oiptv.org

From: David <sip:david@oiptv.org>

DateTime: 2008-06-15T15:02:31-03:00
Content-Type: application/im-iscomposing+xml
<?xml version="1.0" encoding="UTF-8"?>

<isComposing xmIns="urn:ietf:params:xml:ns:im-
iscomposing"

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-
instance"

xsi:schemalocation="urn:ietf:params:xml:ns:im-
composing

iscomposing.xsd">
<state>active</state>
<contenttype>text/plain</contenttype>
<refresh>90</refresh>
</isComposing>

------- a786hjs2$

HTTP/1.1 200 OK

X-HNI-IGI-Response-Line: M SRP 200 OK
X-HNI-IGI-M essage-1 D: 87652491
X-HNI-IGI-From: sip:david@oiptv.org
X-HNI-I1GI-To: sip:sports.room@chat.oiptv.org
Content-Length: O

MSRP a786hjs2 200 OK

To-Path:
msrp://chat.oiptv.org:12763/kjhd37s2s20w2a;tcp

------- a786hjs2$

The IG is responsible for mapping the caller arlleedJRIs to the actual MSRP paths exchanged duhieghat setup

C.2.1.2.4 Chat incoming message

HNI-IGI Interface

M SRP equivalent

HTTP/1.1 200 OK

X-HNI-IGI-Request: MSRP RECEIVED MESSAGE
X-OITF-From: sip:sports.room@chat.oiptv.org
X-OITF-To: sip:david@oiptv.org

X-OITF-M essage-1 D: 56712483

| don't care: we won anyway !

MSRP a786hjs2 SEND
ITo-Path: msrp://10.194.52.13: 7654/j shA7weztas;tcp10

From-Path:
msr p://chat.oiptv.or g: 12763/kj hd37s2s20w2a;tcp10

M essage-1 D: 56712483

Byte-Range: (...)

Content-Type: message/cpim
Content-Length: (...)

To: sip:sports.room@chat.oiptv.org

From: Fouz <sip:fouz@oiptv.org>
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HNI-IGI Interface

M SRP equivalent

DateTime: 2008-06-15T15:02:31-03:00
Content-Type: text/plain
| don't care: we won anyway !

------- a786hjs2$

Note that an acknowledgment from the IG to the pékvis required, but not described here.

The IG SHALL be responsible for mapping the MSREhpa&xchanged during the chat setup to the acaligr@and

callee URIs

C.2.1.2.5 Chat session teardown

HNI-IGI I nterface

SIP equivalent

POSTIG_URVSIP

X-OITF-Request-Line: BYE
sip:sports.room@chat.oiptv.org SIP/2.0

Host: 192.168.1.1

X-OI TF-From: sip:david@oiptv.org
X-OITF-To: sip:sports.room@chat.oiptv.org
X-OITF-Call-ID: 3413an89K U11
X-OITF-CSeq: 231BYE
X-OITF-Content-Length: O

Content-length: 0

BYE sip:sports.room@chat.oiptv.org SIP/2.0

Via: SIP/2.0/UDP 192.0.2.4;branch=29hG4bKnashdg
Max-Forwards: 70

To: sip:sports.room@chat.oiptv.org;tag=087js

From: sip:david@oiptv.org;tag=786

Call-ID: 3413an89KU11

CSeq: 231 BYE

Content-Length: 0

HTTP/1.1 200 OK

X-OITF-Response-Line: SIP/2.0 200 OK
X-OITF-From: sip:david@oiptv.org
X-OITF-To: sip:sports.room@chat.oiptv.org
X-OITF-Call-I1D: 3413an89K U
X-OITF-CSeq: 231 BYE
X-OITF-Content-Length: 0
Content-Length: O

SIP/2.0 200 OK

To: sip:sports.room@chat.oiptv.or g;tag=087js
From: sip:david@oiptv.org;tag=786

Call-ID: 3413an89KU

CSeq: 231 BYE

Content-length: 0

C.2.13 Presence Document

C.2.1.3.1 Presence Schema

See Annex | for the Presence XML Schema.

C.2.1.3.2 Presence schema examples

Examples of how the Presence information semaatieslescribed in a typical Presence Information Xddhema are

shown below.
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C.2.1.3.2.1 Example of Open IPTV Presence for Scheduled Content service

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

<presence xmlns:xsi ="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:iptv  ="urn:oipf:service:oitfpresence:2008"
xmins:oma ="urn:oma:xml:prs:pidf:oma-pres"
xmins:pdm ="urn:ietf:params:xml:ns:pidf:data-model"
xmins ="urn:ietf:params:xml:ns:pidf" entity ="sip:someone@example.com" >
< import schemalocation ="service-presence.xsd" />
< tuple id ="abcde" >
< status >
< basic >open</ basic >
</ status >

< oma:service-description >
< oma:service-id >|PTV-BC</ oma:service-id >
< oma:version >1.0</ oma:version >

< oma:description >|PTV Scheduled Content</ oma:description >
</ oma:service-description >
< BCG

< currentBCServicelD >BC-service-id</ currentBCServicelD >
< currentBCProgramID  >BC-program-id</  currentBCProgram|/D >
</ BC

< timestamp >2008-07-08T12:34:21Z</ timestamp >
</ tuple >

< pdm:device id ="aalll" >

< pdm:devicelD >
urn:uuid:11162e19-5fbf-43fc-a2fd-d23002787599

</ pdm:devicelD >

< pdm:timestamp >2008-07-08T12:34:21Z</ pdm:timestamp >

</ pdm:device >

</ presence >

C.2.1.3.2.2 Example of Open IPTV Presence for Hybrid service

<?xml version ="1.0" encoding ="UTF-8" ?>
<presence xmlns:xsi ="http://www.w3.0rg/2001/XMLSchema-instance"
xmlins:iptv  ="urn:oipf:service:oitfpresence:2008"
xmlns:oma ="urn:oma:xml:prs:pidf:oma-pres"
xmlns:pdm ="urn:ietf:params:xml:ns:pidf:data-model"
xmins ="urn:ietf:params:xml:ns:pidf" entity ="sip:someone@example.com" >
<import schemalocation ="service-resence.xsd" />
< tuple id ="abcde" >
< status >
< basic >open</ basic >
</ status >

< oma:service-description >
< oma:service-id >|PTV-Hybrid</ oma:service-id >
< oma:version >1.0</ oma:ersion >

< oma:description >|PTV Hybrid service</ oma:description >
</ oma:service-description >
< iptv:IPTVHybridService >
< iptv:IPTVHybrid Tecnology ="DVB-T" >
< iptv:watchedBroadcast >
< iptv:currentChannel >BCC«</iptv:currentChannel >
< iptv:currentProgram >News</ iptv:currentProgram >
< iptv:servicelD >BBC_ID</ iptv:servicelD >
any
</ iptv:watchedBroadcast >
any

</ iptv:IPTVHybrid >
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</ iptv:IPTVHybridService >

< timestamp >2008-07-08T12:34:217</ timestamp >
</ tuple >

< pdm:device id ="aalll" >

< pdm:devicelD >
urn:uuid:11162e19-5fbf-43fc-a2fd-d23002787599

</ pdm:devicelD >

< pdm:timestamp >2008-07-08T12:34:21Z</ pdm:timestamp >

</ pdm:device >

</ presence >

Annex D. User Profile Description (Informative)

D.1 IPTV Subscription Profile

IPTV Subscription Profile encompasses relevantrinédion required to operate an IPTV service. Thidudes user
settings regarding:

. Global settings (Language preference, user actioardable).
. Broadcast settings, with List of subscribed BC merpackages.

Broadcast service refers to Scheduled ContentcasviAccordingly, Broadcast settings refer to thkeefuled Content
settings.

A BC service package is a set of elementary BC @iVises, along with a description. These BC sesv/ftave the
same authorization and charging policy.

A BC IPTV service is for instance a multicast chelninteractive channel, mosaic that a user magaiilte to.

NOTE: The Broadcast settings only provide a refeeaio service package and/or associated serviaea tfiven IPTV
user has subscribed to, and is not meant to benplete description of the service package andisicse The
complete service package and/or service descrigié@ULD be available in an associated IPTV SerHoafile
definition. If the list of elementary IPTV servicassociated with a given service package are rpdicéhy listed in the
IPTV subscription profile, then it implies that tH&TV user has implicitly subscribed to all of #RTl'V services within
that service package.

. Content on demand settings (Parental control level)
. PVR settings (PVR preferences network/local, PV& usstrictions, PVR storage limit).

. User Equipment information (OITF) which uniqueleidifies the user’s OITF, classifies it as a devjqge
(OITE-STV, OITF-TV) and provides relevant devicepahilities. An IPTV user may be associated with one
more OITF(s) and every OITF is uniquely identifiedh a Unique Identifier ({UEID). The OITF capalti#is
associated with an IPTV user profile may be useatistomization of IPTV service selection data that
provided by the IPTV Service Discovery to the IPUiséer (based on capabilities of the OITF with whiud
IPTV user is currently associated). For instancdPa’V user on a SD-only device would not be predid
with information related to HD services. The OITd&tmgs is not intended to cover all informatiofated to
the OITF and currently holds only the OITF capaieis attribute since this information may be usgdhe
IPTV service discovery for personalized servidec&n.

Note that detailed information about the OITF mayldcated elsewhere and can be referenced by Thé IP
Subscription Profile using the tUEID element.

D.1.1  OITF XML Schema for the IPTV Subscription Profile

OITF XML Schema for the IPTV profile, based pinS183063] Annex C:
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<?xml version ="1.0" encoding ="UTF-8" ?>

<xs:schema targetNamespace ="org:oipf:iptv:IPTVProfile:2008
xmlns:tns  ="org:oipf:iptv:IPTVProfile:2008"

xmlins:ueprofile ="org:oipf:iptv:UEProfile;:2008"

xmins:xs ="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault  ="qualified"

attributeFormDefault ="unqualified" >

<xs:import namespace ="org:oipf:iptv:UEProfile:2008"
schemalocation  ="iptv-UEProfile.xsd" / >
<xs:element name="IPTVProfile" >
<xs:annotation >
<xs:documentation >
XML Schema for representing the IPTV Profile ob ject
</ xs:documentation >
</ xs:annotation >
<xs:complexType >
<xs:sequence >

<xs:element  name="UEProfile" type ="ueprofile:tUEProfile" minOccurs ="0" />
<xs:element  name="GlobalSettings" type ="tns:tGlobalSettings" />
<xs:element  name="BCProfile" type ="tns:tBCProfile" minOccurs ="0" />
<xs:element  name="CoDProfile" type ="tns:tCoDProfile" minOccurs ="0" />
<xs:element  name="PVRProfile" type ="tns:tPVRProfile" minOccurs ="0" />
<xs:element  name="Extension" type ="tns:tExtension" minOccurs ="0" />
<xs:any namespace ="##other" processContents  ="lax" minOccurs ="0"

maxOccurs ="unbounded" />
</ xs:sequence >
<xs:attribute name="Profileld" type ="xs:ID" />
<xs:anyAttribute />
</ xs:.complexType >
</ xs:element >

<xs:complexType name="tBCProfile" >
<xs:sequence >
<xs:element = name="BCServicePackage" type ="tns:tBCServicePackage"
minOccurs ="1" maxOccurs ="unbounded" />
<xs:element = name="Extension" type ="tns:tExtension" minOccurs ="0" />
<xs:any namespace ="##other" processContents ="lax" minOccurs ="0"

maxOccurs ="unbounded” />
</ xs:sequence >
</ xs:complexType >

<xs:complexType name="tBCServicePackage" >

<xs:sequence >
<xs:element  name="BCPackageld" type ="tns:tBCServicePackagelD"
minOccurs ="1" />

<xs:element = name="Description" type ="tns:tBCServicePackageDescription"
minOccurs ="0" />

<xs:element  name="BCService" type ="tns:tBCService" minOccurs ="0"
maxOccurs ="unbounded"” />

<xs:element name="Extension" type ="tns:tExtension" minOccurs ="0" />

<xs:any nhamespace ="##other" processContents  ="lax" minOccurs ="0"

maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >

<xs:simpleType name="tBCServicePackagelD" final ="list restriction” >
<xs:restriction base ="xs:string" >
<xs:minLength value ="0" />
<xs:maxLength  value ="16" />
</ xs:restriction >
</ xs:simpleType >
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<xs:simpleType name="tBCServicePackageDescription" final ="list restriction" >
<xs:restriction base ="xs:string" >
<xs:minLength value ="0" />
<xs:maxLength  value ="64" />
</ xs:restriction >
</ xs:simpleType >

<xs:complexType  name="tBCService" >
<xs:sequence >

<xs:element  name="ParentalControl" type ="tns:tParentalControlLevel"

minOccurs ="0" />
<xs:element  name="BCServiceld" type ="tns:tBCServicelD" minOccurs ="1" />
<xs:element  name="QualityDefinition" type ="tns:tQualityDefinition"

minOccurs ="0" />
<xs:element  name="Extension" type ="tns:tExtension" minOccurs ="0" />
<xs:any namespace ="##other" processContents ="lax" minOccurs ="0"

maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >

<xs:simpleType name="tBCServicelD" final ="list restriction" >
<xs:restriction base ="xs:string" >
<xs:minLength value ="0" />
<xs:maxLength  value ="16" />
</ xs:restriction >
</ xs:simpleType >

<xs:simpleType name="tQualityDefinition" final ="list restriction" >
<xs:restriction base ="xs:unsignedByte" >
<xs:minlnclusive value ="0" />
<xs:maxlInclusive value ="1" />
<xs:enumeration value ="0" >

<xs:annotation >
<xs:documentation >
<xs: label xmllang ="en" >SD</xs: label >
<xs: definition xml:lang ="en" >Standard Definition </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
<xs:enumeration value ="1" >
<xs:annotation >
<xs:documentation >
<xs: label xmlilang ="en" >HD</xs: label >
<xs: definition xml:lang ="en" >High Definition </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
</ xs:restriction >
</ xs:simpleType >

<xs:complexType name="tCoDProfile" >
<xs:sequence >
<xs:element  name="ParentalControl" type ="tns:tParentalControlLevel"
minOccurs ="0" />
<xs:element = name="Extension" type ="tns:tExtension" minOccurs ="0" />
<xs:any nhamespace ="##other" processContents ="lax" minOccurs ="0"

maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >

<xs:simpleType name="tParentalControlLevel" final ="list restriction" >
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<xs:restriction base ="xs:unsignedByte" >
<xs:mininclusive value ="0" />
<xs:maxlInclusive value ="5" />
<xs:enumeration value ="0" >

<xs:annotation >
<xs:documentation >
<xs: label xmllang ="en" >ALL</xs: label >
<xs: definition xml:lang ="en" >All contents </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
<xs:enumeration value ="1" >
<Xs:annotation >
<xs:documentation >
<xs: label xmllang ="en" >Levell </xs: label >
<xs: definition xml:lang ="en" >Level 1 contents </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
<xs:enumeration value ="2" >
<Xxs:annotation >
<xs:documentation >
<xs: label xmlilang ="en" >Level2 </xs: label >
<xs: definition xml:lang ="en" >Up to level 2 </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
<xs:enumeration value ="3" >
<xs:annotation >
<xs:documentation >
<xs: label xmllang ="en" >Level 3 </xs: label >
<xs: definition xmlilang ="en" >Up to level 3 </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
<xs:enumeration value ="4" >
<xs:annotation >
<xs:documentation >
<xs: label xmlilang ="en" >Level4 </xs: label >
<xs: definition xml:lang ="en" >Up to level 4 </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
<xs:enumeration value ="5" >
<xs:annotation >
<xs:documentation >
<xs: label xml:lang ="en" >Level5 </xs: label >
<xs: definition xml:lang ="en" >Up to level 5 </xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
</ xs:restriction >
</ xs:simpleType >

<xs:complexType name="tPVRProfile" >
<xs:sequence >

<xs:annotation >
<xs:documentation >

Unit of the StorageLimitinVolume element is th e GigaOctet
</ xs:documentation >

</ xs:annotation >

<xs:element  name="PVRPreference" type ="tns:tPVRPreference" />
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<xs:element  name="StorageLimitinTime"
minOccurs ="0" />
<xs:element  name="StorageLimitinVolume"
minOccurs ="0" />

type ="tns:tStorageLimitinTime"

type ="tns:tStorageLimitin\Volume"

<xs:element  name="Extension" type ="tns:tExtension" minOccurs ="0" />
<xs:any namespace ="##other" processContents  ="lax" minOccurs ="0"
maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >
<xs:simpleType name="tPVRPreference" final ="list restriction" >
<xs:restriction base ="xs:unsignedByte" >
<xs:mininclusive value ="0" />
<xs:maxlInclusive value ="1" />
<xs:enumeration value ="0" >
<xs:annotation >
<xs:documentation >
<xs: label xmlilang ="en" >Network </xs: label >

<xs: definition

xmllang ="en" >

Recording is done in the network
</xs: definition >
</ xs:documentation >

</ Xxs:annotation >
</ xs:enumeration >
<xs:enumeration value ="1" >
<xs:annotation >

<xs:documentation >
<xs: label xml:lang ="en" >User_Equipment </xs:
<xs: definition xmlilang ="en" >
Recording is done on the user equipment
</xs: definition >
</ xs:documentation >
</ xs:annotation >
</ xs:enumeration >
</ xs:restriction >
</ xs:simpleType >

label >

<xs:simpleType

<xs:restriction
<xs:minlnclusive
<xs:maxlInclusive

</ xs:restriction >
</ xs:simpleType >

name="tNPVRStorageLimitInTime" >
base ="xs:duration" >

value ="PTOH" />

value ="PT1000000000H" />

<xs:simpleType
<xs:restriction
</ xs:simpleType >

name="tNPVRStorageLimitinVolume" >
base ="xs:nonNegativelnteger" />

<xs:complexType
<xs:sequence >

name="tGlobalSettings" >

<xs:element name="LanguagePreference" type ="tns:tLanguage" minOccurs ="0" />
<xs:element  name="UsersActionRecodable" type ="tns:tUserActionRecordable" />
<xs:element = name="Extension" type ="tns:tExtension" minOccurs ="0" />

<xs:any nhamespace ="##other" processContents  ="lax"  minOccurs ="0"

maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >

<xs:simpleType name="tLanguage" >
<xs:restriction base ="xs:string" >
<xs:annotation >
<xs:documentation >
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<xs: definition xml:lang ="en" >1SO 639-2 Language code </xs: definition >
</ xs:documentation >
</ xs:annotation >
<xs:minLength  value ="3" />
<xs:maxLength  value ="3" />
</ xs:restriction >
</ xs:simpleType >

<xs:complexType name="tExtension" >
<xs:sequence >
<xs:any processContents ="lax" minOccurs ="0" maxOccurs ="unbounded" />

</ xs:sequence >
</ xs:complexType >

<xs:simpleType name="tUserActionRecordable" >
<xs:restriction base ="xs:boolean" />
</ xs:simpleType >

</ xs:schema >

D.2 XML Schema for the UE Profile

<?xml version ="1.0" encoding ="UTF-8" 7>

<xs:schema targetNamespace ="org:oipf:iptv:UEProfile:2008"

xmlins:tns  ="org:oipf:itpv:UEProfile:2008"

xmins:xs ="http://www.w3.0rg/2001/XMLSchema"

xmins:tva ="urn:tva:metadata:2007" elementFormDefault  ="qualified"
attributeFormDefault ="unqualified" >

<xs:import namespace ="urn:tva:metadata:2007"

schemalocation ="tva_metadata_3-1_v141.xsd"/ >
<xs:annotation >

<xs:documentation xml:lang ="en" >

Defines the capabilities of the UE that is curre ntly

associated with the user
</ xs:documentation >
</ xs:annotation >

<xs:element  name="UEInformation" type ="tns:tUEProfile" />
<xs:complexType  name="tUEProfile" >
<xs:sequence >
<xs:element = name="UserEquipmentID" type ="tns:tUEID" />
<xs:element  name="UserEquipmentClass" type ="tns:tUserEquipmentClass" />
<xs:element  name="Resolution" type ="tns:tResolution"
minOccurs ="0" />
<xs:element  name="SupportedEncodings” type ="tns:tSupportedEncodings”
minOccurs ="0" maxOccurs ="unbounded" />
<xs:element  name="IPEncapsulations" type ="tns:tIPEncapsulations"
minOccurs ="0" maxOccurs ="unbounded" />
<xs:element = name="Extension" type ="tns:tExtension”
minOccurs ="0" />
<xs:any namespace ="##other" processContents  ="lax"

minOccurs ="0" maxOccurs ="unbounded” />
</ xs:sequence >
</ xs:complexType >

<xs:simpleType name="tUEID" final ="list restriction" >
<xs:annotation >

<xs:documentation >

<xs: label xml:lang ="en" >User EquipmentID  </xs: label >
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<xs: definition xml:lang ="en" >
Unique Identifier for the UE(to be specified)
</xs: definition >
</ xs:documentation >
</ xs:annotation >

<xs:restriction base ="xs:string" >
<xs:minLength  value ="0" />
<xs:maxLength  value ="16" />
</ xs:restriction >
</ xs:simpleType >

<xs:simpleType name="tUserEquipmentClass"
final ="list restriction" >
<xs:annotation >
<xs:documentation >
<xs: label xmlilang ="en" >User Equipment class </xs: label
<xs: definition xmlilang ="en" >
Specifies the type of UE
</xs: definition >
</ xs:documentation >
</ xs:annotation >

<xs:restriction base ="xs:string" >
<xs:enumeration value ="OITF-TV" />
<xs:enumeration value ="OITF-STB" />
</ xs:restriction >

</ xs:simpleType >

<xs:complexType name="tResolution" >
<xs:attribute name="HorizontalSize" type ="xs:integer" >
<xs:annotation >
<xs:documentation >
horizontal size in pixels of the screen
</ xs:documentation >
</ xs:annotation >
</ xs:attribute >
<xs:attribute name="VerticalSize" type ="xs:integer" >
<xs:annotation >
<xs:documentation >
vertical size in pixels of the screen
</ xs:documentation >
</ xs:annotation >
</ xs:attribute >
<xs:attribute name="Rotate" type ="xs:boolean" >
<xs:annotation >
<xs:documentation >
set to TRUE if the screen can be rotated (hori zontal
becomes vertical)
</ xs:documentation >
</ xs:annotation >
</ xs:attribute >
</ xs:complexType >

<xs:complexType  name="tSupportedEncodings" >
<xs:annotation >
<xs:documentation >
<xs: label xmlilang ="en" >encodings </xs: label >
<xs: definition xmllang ="en" >
Specifies the supported audio and video encodi ngs
(eg. MPEG2,H264 AC3, AAC etc)
</xs: definition >

>
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</ xs:documentation >
</ xs:annotation >
<xs:sequence >

<xs:element  name="AudioEncoding" type ="tns:tAudioEncoding"
minOccurs ="0" maxOccurs ="unbounded" />
<xs:element  name="VideoEncoding" type ="tns:tVideoEncoding"

minOccurs ="0" maxOccurs ="unbounded” />
</ xs:sequence >
</ xs:complexType >

<xs:complexType  name="tAudioEncoding" >
<xs:annotation >
<xs:documentation >
<xs: label xmlilang ="en" >Audio Encoding </xs: label >
<xs: definition xmlilang ="en" >
Specifies supported audio encoding Properties
</xs: definition >
</ xs:documentation >
</ xs:annotation >
<xs:sequence >

<xs:element  name="Encoding"” type ="tva:ControlledTermType" />
<xs:element  name="Extension" type ="tns:tExtension"

minOccurs ="0" />

<xs:any namespace ="##other" processContents  ="lax"

minOccurs ="0" maxOccurs ="unbounded” />
</ xs:sequence >
</ xs:complexType >

<xs:complexType name="tVideoEncoding" >
<xs:annotation >
<xs:documentation >
<xs: label xmllang ="en" >Video Encoding </xs: label >
<xs: definition xmlilang ="en" >
Specifies supported video encoding properties
</xs: definition >
</ xs:documentation >
</ xs:annotation >
<xs:sequence >

<xs:element  name="Encoding" type ="tva:ControlledTermType" />
<xs:element name="SupportedFrameRate" type ="tva:FrameRateType"
minOccurs ="0" maxOccurs ="unbounded" />

<xs:element = name="Extension" type ="tns:tExtension"

minOccurs ="0" />

<xs:any namespace ="##other" processContents  ="lax"

minOccurs ="0" maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >

<xs:simpleType name="tIPEncapsulations" final ="list restriction" >
<xs:annotation >
<xs:documentation >
<xs: label xmllang ="en" >encapsulation </xs: label >
<xs: definition xmllang ="en" >
Specifies the IP encapsulation that is support ed on
the device (UDP/RTP, UDP/M2TS, UDP/RTP/M2TS)
</xs: definition >
</ xs:documentation >
</ xs:annotation >
<xs:restriction base ="xs:string" >
<xs:minLength value ="0" />
<xs:maxLength  value ="16" />
</ xs:restriction >
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</ xs:simpleType >

<xs:complexType name="tExtension" >
<xs:sequence >
<xs:any processContents ="lax" minOccurs ="0" maxOccurs ="unbounded" />

</ xs:sequence >
</ xs:complexType >

</ xs:schema >

D.3 IPTV Subscription Profile Elements classification
In this Section, IPTV Subscription Profile elemeaits classified according to the desired visibildythe user:
. User visible and manageable data
. User visible, but not user-manageable data
. Data neither visible nor manageable by the usevitseparameters that remain in the network, etc.)

Elements may remain without classification (thatlgomean that it is not determined if the data #thoemain in the
network or visible to the user.)

element="IPTVProfile"

attribute ="Profileld"

D.3.1  User visible and manageable data
CoD Profile:
In complexType ="tCoDProfile"

Element ="ParentalControl" type="tParentalContenlel

Global Settings:
In complexType ="tGlobalSettings"

Element="LanguagePreference" type=tLanguage

D.3.2  User visible, but not manageable data
The term UE (User Equipment) is equivelant to tiee®IPTV Forum term OITF.
In complexType="tUEProfile"

Element ="UserEquipmentID" type="tUEID"

Element ="UECapabilities" type="tUECapabilities"

In complexType="tUECapabilities">
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Element ="UserEquipmentClass" type="UserEquipm&g

N-PVR:
In complexType="tPVRProfile"
Element="PVRPreference" type ="tPVRPreference"
Element ="StorageLimitinTime" type="tNPVRStoragglifinTime"

Element ="StorageLimitinVolume" type="tNPVRStoradmitinVolume"

D.3.3  Data neither visible nor manageable by the user

BC Profile:

In complexType ="tBCProfile"

Element ="BCServicePackage" type="tBCServicePagkag

In complexType ="tBCServicePackage"
Element name="BCPackageld" type="tBCServicePadkdge
Element name="Description" type="tBCServicePackaggeription"

Element name="BCService" type="tBCService"
complexType ="tBCService"

Element name="BCServiceld" type="tBCServicelD"

Element name="QualityDefinition" type="tQualityDmition"
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Annex E. Mapping attributes for Scheduled Content

(Normative)

E.l

Mapping SDP attributes from DVB SD&S information

| P SDP parametersfor each media stream

Corresponding DVB SD& S element in [TS 102 034], Section
5.2.6.2 tables4 and 5 and 8.

Scheduled Content stream

Connection Data
c=<network type> <address type> <connecti
address>

<network type>

Not retrieved from SD&S

<address type>

Not retrieved from SD&S

<connection address>

IPMulticastAddress@Address

Media Announcements for content delivery
m=<media> <port> <proto> <fmt >

<media> "video" (also present in SD&S)
<port> IPMulticastAddress@Port
<proto> “RTP/AVP” if IPMulticastAddress@ Streaming="rtp” @fr
IPMulticastAddress @ Streaming is not present
“MP2T/H2221/UDP” or “RAW/RAW/UDP” if
IPMulticastAddress @ Streaming="udp”
<fmt> When MPEG2-Transport Stream [MPEG2-TS] is used,tx=fshall
be “33” as specified in RFC 3551.
When optional Timestamped-TS defined by [DLNA] &ed, the
RTP/AVP dynamic payload type shall be used and eging hame>
of "a=rtpmap" line shall be "vnd.dIna.mpeg-tts"sagcified in
[DLNA].
Example
m=video 49232 RTP/AVP 98
a=rtpmap:98 vnd.dIna.mpeg-tts/27000000
Bandwidth MaxBitrate
b=AS:<bandwidth>
BCServiceld Textualldentifier@ServiceName":"Textualldentifier@bainName

Note that the Textualldentifier@DomainName is atical
attribute; therefore when not present, it is cogied the
OfferingBase@DomainName

BCPackageld

Package@Id

FEC stream

Note that the multicast address and source addfeke FEC stream can be the same as the Sche@atgdnt stream.

Media Announcements for FEC delivery

m=<media> <port> <proto> <fmt>

Note: the FEC delivery can only be associatedRI R

delivered content.

<media> “application”, not retrieved from SD&S
<port> IPMulticastAddress.FECBaseLayer@Port
<proto> RTP/AVP
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<fmt> Dynamic payload type

a=rtpmap:<fmt> <encoding_name/clock_rate3<encoding_name/clock_rate> referring to the DVBAIRFEC Base
layer and is equal to:

“vnd.dvb.iptv.alfec-base/90000”

Connection Data at media level

c=<network type> <address type> <connectio

address>
<network type> Not retrieved from SD&S
<address type> Not retrieved from SD&S
<connection address> IPMulticastAddress.FECBaselLayer@Address

E.2 Service Package SDP attributes

The format of the a=bc_service_package attributihésfollowing:

a= bc_service_package : <BCPackageld> [mult_list] [bc_tv_service_id_list]
where
<mult_list> ::= mult_list:<source_unit>{"|"<source_unit>}
<source_unit> ::= [src_list:"(“<src-list>"),"]<multicast_address>{(“,”|"-“)<multicast_address>}
<src-list> ::= <source_address>{(“,"|"-“)<source_address>}
<source_address> ::= <IP_address>
<multicast_address> ::= <IP_address>
<bc_tv_service_id_list>::=<BCServiceld> {*,"<BCServiceld>}

<BCServiceld> is the string defined above.

<BCPackageld> is the service package ID string defined above.

(BNF notation). As seen in this notation the muilt parameter can contain one or more source pamémeters with
multicast addresses that can be separated witdr &jthor “-*.

When they are separated with “-* it means thag & range of addresses. In addition there can ORALDY be a list
of source addresses within the source unit paramétieh is applicable for all the multicast addesssvithin the
source unit parameter.

Annex F. <protocol> names (Normative)

F.1 Definition of <protocol> names

Following table shows the names (labels) of <proteevhich SHALL be a combination of signalling poobls and
media transport protocols on UNI.

Service Network Type | Signalling protocol | Media Transport | Name of <protocol>
protocol
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Scheduled Managed SIP + IGMP RTP “sip-igmp-rtp-udp”
Content
direct-UDP “sip-igmp-udp”
Unmanaged IGMP RTP “igmp-rtp-udp”
CoD streaming | Managed SIP + RTSP RTP “sip-rtsp-rtp-udp”
direct-UDP “sip-rtsp-udp”
Unmanaged RTSP RTP “rtsp-rtp-udp”
N/A HTTP “http-get”
CoD download | Both N/A HTTP “http-get”

Table 64: Definition of <protocol> names

Annex G. System Infrastructure (Normative)

G.1

G.1l1

OITF Start up High-Level Procedures

OITF with Native HNI-IGI Support

Figure 20 shows the high-level procedural flow@ F starts up i.e. up to the point where all OFliRctions are
available. The following is a description of thest:

Step 1:
Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

The local device start up procedure (which is enpéntation dependent).

The OITF SHALL discover the IG through a UPnP mabare (Section 10.1.1.1, “Procedure for IG
Discovery”).

The OITF SHALL use the DHCP option 124/125 to qude DHCP server to obtain the SP Discovery

entry point. (See Section 12.1.1.1.3, “Option 128/7) If the deployment includes an IG, the DHCPvee

SHOULD! be configured to return the IG address in the DH@fon 125, either as a FQDN or as an IP
address. In other words, in such a deploymentGhacts as the SP Discovery entry point (see Se&id,

“IG Startup and Shutdown procedures” for how arati®s in this role).

The OITF SHALL send an OITF-Restart HNI-IGI Requissthe IG (Section 5.5.1.9, “OITF Restart HNI-
IGI Auxiliary Message.”)

The OITF SHALL retrieve the list of subscripti@entities (IMPUs) (Section 5.3.6.3, “User ID Retral
for managed network services.”)

The OITF SHALL registers the user identity wittetlG (Section 5.3.6.1, “Procedure for User Regiiin
and Authentication in the Managed Model on the HBll{nterface.”) An OITF without native support for
HNI-IGI SHALL NOT perform this stemt this staggsee step 9 below).

The OITF SHALL perform GBA authentication (Secti6.3.6.2.1, “Initial GBA registration.”)

The OITF SHALL perform service provider discovéBection 5.3.1, “Service Provider Discovery.”) The
service provider information MAY be returned difgdty the 1G.

The OITF (or the DAE application, whichever appli8$1ALL prompt the user to choose an SP. For any
device, the timing and method of presentation dbagehe relative positioning of the different IBghe
user is out of scope of the IPTV Solution spectfass.

1 The DHCP server MAY, e.g., return the FQDN or tlli@ess of the SP Discovery FE in the network irtstea
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Step 10:  The OITF (or the retrieved DAE application, whigbe applies) SHALL perform service discovery (see
Section 5.3.2, “Service Discovery”.)

IPTV Service .
OITF IG V(\;’I'?A';' ASM Da?;s;se Provider 'P;_V Service
Discovery SCOVEHY)

1. Local
Startup
procedures

2. OITF discovers IG via UPnP

3. DHCP Option 124/125 to retrieve SPD entry point

4. OITF Restart HNI -1IGI message exchange

5. OITF retrieves user identities ( IMPUs)

6. OITF registers a user identity with the ASM

7. OITF performs GBA authentication

8. OITF performs Service Provider Discovery (information may be returned by I1G) and 7c. Service provider
lection

9. User
selects Service
Provider

10. OITF performs Service Discovery

Figure 21: High level Start up procedural flow for an OITF with native HNI-IGI support

G.1.2  OITF with Non-Native HNI-IGI Support

Step 1:  The local device start up procedure (which is enpdntation dependent).

Step2:  The OITF SHALL use the DHCP option 124/125 to gutie DHCP server to obtain the SP Discovery
entry point. (See Section 12.1.1.1.3, “Option 12871) If the deployment includes an IG, the DHCvse

SHOULD? be configured to return the IG address in the DH@fon 125, either as a FQDN or as an IP
address. In other words, in such a deploymentGhects as the SP Discovery entry point (see Se&i@,
“IG Startup and Shutdown procedures” for how aratiss in this role).

Step 3:  The OITF that has received the SP Discovery guaigt via DHCP option 125 SHALL retrieve the Servic
Provider information by querying this entry poifBee Section 5.3.1.2, “Protocol over UNIS-19 fa th

2 The DHCP server MAY, e.g., return the FQDN or tieleess of the SP Discovery FE in the network istea
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Step 4:

Step 5:

Step 6:

Step 7:

G.1.3

Unmanaged Model and Non-native HNI-IGI.”) For argvite, the time at which to trigger the query for
Service Provider Discovery information is out obpe of the IPTV Solution specifications.

The OITF (or the DAE application, whichever appli8$lALL prompt the user to choose an SP. For any
device, the timing and method of presentation dkagethe relative positioning of the different SBghe
user is out of scope of the IPTV Solution specifass.

The OITF SHALL retrieve the list of user identgi&om the IG using the DAE application retrievadstep
4 (see Section 5.3.6.3, “User ID Retrieval for ngathnetwork services”.)

The OITF SHALL register a user identity with thengice platform provider, using a DAE application
retrieved in step 4 (see Section 5.3.6.3, “Proceflur User Registration and Authentication in tharidged
Model on the HNI-IGI Interface”.)

The OITF (or the retrieved DAE application, whigbeapplies) SHALL perform service discovery (see
Section 5.3.2, “Service Discovery”.)

IPTV Service .
. G WAN ASM User va%e: IPTV Service
G/W Database Discovery Discovery
1. Local
Startup
procedures

2. DHCP Option 124/125 to retrieve SPD entry point

3. OITF performs Service Provider Discovery on the information returned in step 2.

The target for the Service Provider Discovery depends

3. OITF performs Service Provider Discovery

selects Service

4. User

Provider

5. OITF retrieves user identities (IMPUs)

6. OITF registers a user identity with ASM

7 . OITF performs Service Discovery

Figure 22: High-level start-up procedural flow for an OITF without native HNI-IGI support

Integrated OITF/IG with no HNI-IGI Support

Figure 23 shows the high-level procedural flowdarintegrated OITF/IG device with no HNI-IGI supporl he
following is a description of the steps:

Step 1:
Step 2:

The local device start up procedure (which is enpdntation dependent).

The IG SHALL register the default user identi8e€tion 5.3.6.1, “Procedure for User Registratioth a
Authentication in the Managed Model on the HNI-I@terface.”).
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Step 3: The IG SHALL perform GBA authentication (Sectibr3.6.2.1, “Initial GBA registration.”)..
Step 4a:  The IG SHALL perform service provider discove8egtion 5.3.1, “Service Provider Discovery.”).

Step 4b:  The OITF (or the DAE application, whichever appli€$ALL prompt the user to choose an SP. For any
device, the timing and method of presentation dbagethe relative positioning of the different SBghe
user is out of scope of the IPTV Solution specifss.

Step 5:  The OITF (or the retrieved DAE application, whigbeapplies) SHALL perform service discovery (see
Section 5.3.2, “Service Discovery”.)

IPTV Service .
OITF/IG Vg’l’\*/\’;‘ ASM DaLtJaSt?a:se Erovider IP;V Service
Discovery B

1. Local
Startup
procedures

2. OITF discovers IG via UPnP

3. OITF performs GBA authentication

4a. OITF performs Service Provider Discovery (information may be returned by IG) and 4b. Service provider
selection

5. OITF performs Service Discovery

Figure 23: High-level start-up procedural flow for an integrated OITF/IG

G.2 High-Level Procedure for an OITF Graceful Shut Down for
the Managed Model

Figure 24 shows a high-level procedural flow wharCATF is shut down, i.e. the OITF functionalitynede
completely inactive. The following steps are peried:
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Step 1:  The OITF gracefully terminates any ongoing IPT1@gsion. (See appropriate IPTV Service Termination
Sections)

Step 22 The OITF de-registers the logged-in users (Sedde5.3.6.1.2, “User De-registration.”)

Step 3:  The IG terminates all activities for communicatiervices for the de-registered identity thatamsociated
with the OITF contact point (IP address) (See $edii.4, “Protocols for Communication Services.”)

Step 4:  The IG de-registers the logged in user from tigvork. (See Section 6.3.2.2, “Procedure for User
Registration and Authentication in a Managed MadeUNIS-8.") If this is the last OITF to shut downd
if this is a default identity, then the IG must elgister the old contact point with the network amdegister
the 1G as the new contact point. If this is a udentity being deregistered, then the IG must detegthis
identity and register a default identity with th@ &s the contact point.

Step 5:  The OITF performs local shut down procedure.

IMS Gateway
P2P
Authentication I
IG-OITF | |Auth/Session .:nd Selssiclm User Communication Control IPTV
Serve Applicati
OITF Server Mgmt Management Database Enabler r pplicatio

1. Terminate any ongoing session (CoD or Schedu ed Content Session)

2. De-register the logged in user
identity.

3. Terminate any p2p communication suoscription for the IMPU to be de-registered

4. De-register the logged in Identity from the network

5. Execute OITF
local shut down
procedure

Figure 24: High level Shut-down procedural flow for an OITF

G.3 IG Startup and Shutdown procedures

G.3.1 |G Startup procedures
Step 1. 1G power up initialization procedures (this isplementation dependent).

Step2:  The IG SHALL retrieve or receive user identitessociated with the IMS subscription and other
configuration information from the network (see @t 5.3.5.1.3 Configuration of the IG via Configtion File)

Step 3:  The IG SHALL register the default identity asisted with the IMS subscription with the servicatfisrm
(IMS) provider (see user registration section §.3.2

Step 4.  The IG SHALL perform the SP Discovery proced(see section 6.3.1.1 for details). The IG SHALdrst
the SP Discovery information in the format (see [M¥) it was received.

At this point, the IG has completed its startupgedures and is ready to accept requests from thE @id/or network
entities.

The IG SHALL drop any messages received from the/oek related to the default user until such tifnattit detects
that a default user has registered at an OITF.
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G.3.2 IG Shutdown procedures

Step 1:  The IG terminates all activities for communicatgervices.

Step 2:  The IG shall terminate all other SIP sessions.

Step 3:  IG SHALL de-register all users bound to OITFs.

Step 4. The IG SHALL de-register any IG-initiated regaton (if applicable).

Step 5: The IG performs its local shutdown procedimgplementation dependent)

G.4 WAN Gateway Functions

The WAN Gateway SHALL support multiple in-home dmas for the consumer network, which SHALL be abl@in
the same multicast streams.

It SHOULD support IGMP snooping on all LAN sideénfiaces and forward inbound multicast packets ¢se¢h
physical interfaces which are connected to dewicashave joined the specific multicast group.

The WAN Gateway SHALL support full IGMP v3 (RFC 337
It SHALL implement an IGMP proxy mechanism (RFC 8R0

G.5 NAT Traversal

The reason why IPTV will not function by defaultied a NAT is that many of the communication parsrgin SIP
and in RTSP are transported within the SDP messhgse parameters include the IP and port numised for
signalling and media. A device behind a NAT doeskmow how it will be seen from the Network domaitnpnly
knows its own IP address and the ports on the servere the application runs.

Once communication with a server starts, the NAVigietranslates the private IP and port combinatibtihe device
connected on the private NAT interface to a temponaapping of a public IP and port on the interfacaenected to the
public network.

When the Consumer Network uses a private IP addgesshema (e.g. RFC 1918) and the NAT device it goad/or
address restricted, Consumer Network devices #taive incoming signalling (such as session setojification
message, etc...) SHALL implement a mechanism to ra@imtpen and active the necessary pin holes oNAfTe
device.

G.5.1 NAT Traversal for SIP based services for the Managed Model
The two main NAT traversal scenarios are summaitisdolv:
Hosted NAT for SIP over |PSec

The NAT traversal solution defined for this sceaagquires the following steps:

Step 1. Verify that the client (e.g. SIP UA) is behind & Ndevice. In the IMS/3GPP scenario, this is acedtiy
using a plain text SIP message (the first SIP RHGF). Note that within standard RFC IPSec the fitep
is performed directly within IKE (Internet Key Exahge), but within the IMS environment the
authentication and key agreement phase is perfohyesing the AKA algorithm.

Step 2:  The SIP UA establish the IPSec tunnel with theSEE using the IETF IPSec NAT traversal solutiort tha
based on UDP encapsulation;

Step 3: The UA maintains the pin holes open in the NATidewith UDP keep alive messages;

Step 4:  All SIP message are sent over the IPSec tunnélafim direction).
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Residential Network

SIP / IPSEC P-CSCE

SIP-ALG
T :
I NAT device ;
IMS UA UDP keep alive (RG?V) UDP keep alive
Private realm Public/external realm

& > . & a
< > . < >

As there is a permanent communication path opbeégdeen the consumer device and the P-CSCF, livesya
possible to send SIP messages between the emit@gsed in the communication (also when the SIBsage request
is originated from the network).

Hosted NAT for SIP plain text
The NAT traversal problem for SIP signalling cansoéved by simply implementing keep alive messaging

When it receives the first message, the P-CSCFkloack the presence of a NAT device by comparin@tidress and
port contained in the “Via” header to the actuahi® port combination in the received IP message.

Once registered with the SIP Registrar, the SIPnuAst maintain the communication channel open bgisgn
successive keep-alive packets before the bindipges<in the NAT device.

The keep alive messages CAN either be SIP REGISGrERRP OPTION sent by the client device.

Residential Network

P-CSCF
SIP-ALG

SIP / UDP

'\~ 7 sIP Keep Alive
NAT device

(RGH)

SIP Keep Alive

&
<

Private realm ¢ Public/external realm

A
v
v

As there is a permanent communication path opeaegden the consumer device and the P-CSCF, ivisyal
possible to send SIP messages between the eititidged in the communication (also when the SIRsage request
is originated from the network).

It is required to use symmetric signalling, thisame that the proxy must send and receive dataeosaime port
number.
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G.5.2 NAT Traversal and keep-alive messages for CoD

The NAT traversal problem for the media parametienssported within the SDP signalling can be soled
implementing a symmetric-RTP mechanism, as per R#1[RFC4961]:

* When the OITF activates a CoD service it SHALL starsend keep-alive messages that consist of eRIpB/
packets with a payload type of 20 to the approgrikgstination address and port, which depend oscieario
of the deployment and the model.

In addition to the NAT traversal problem, ther@iBlAT binding keep-alive problem. In generalsitiot possible to
determine or modify a retail NAT'’s binding lifetimél herefore, in order to keep the NAT bindingsmpgeis necessary
to send keep-alives frequently. The required feagy of the keep-alive messages is governed bgp-&kve timer.
The value of the keep-alive timer SHALL be a randwmber between 24 and 29 seconds, if not confijufiénis
timer MAY be configurable as described in the RFBA[RFC4787]. The empty RTP packet with a payload type of
20 is defined in TS 24.229 and endorsefili§124503].

These empty RTP packets with payload type 20 Fulfé following functions:

1. The packets are used by the network for the disgasiethe public client IP address and port (adyydhe
address and port of the WAN gateway) to use fod#dvery of the RTP stream, and

2. The packets are also used to keep the necessanplpmon the NAT device open and active for thetion
of the incoming RTP streaming.

This solution applies for all cases with the follog/difference:

a) Managed Model: IG and WAN GW in different physidalvices

The functional entity that changes the destinatiddress to the address and port discovered byetye &ive
messages is the BGF (this is a component of thesprat Process Function defined in ES 282 003
[ES282003]), under the control of the P-CSCF (this is a congmd of the ASM defined iPARCH]).

b) Managed Model: IG and WAN GW in one physical device
In this scenario the IGFWAN GW device SHALL catadasuppress the keep-alive messages.

¢) Unmanaged Model

The functional entity that changes the destinatiddress to the address and port discovered bydtisgehe
keep-alive messages is the CDF, under the corttbeaCC. The keep-alive message, reaching the CDF,
provides the client’s IP address and port to uséhie delivery of the RTP stream.

Section 7.1.1.1, “RTSP Profile for the unmanagediehover UNIS-11 and NPI-10", gives some recommé&ada for
slecting a mechanism for keeping the RTSP sessilive’” In order to minimize OITF uplink traffiche NAT binding
keep-alives SHOULD be re-used as RTSP session&aapmessages whenever possible. Note that ittrhigh
necessary for the OITF to send both NAT bindingpkakve messages and RTSP session keep-alivesxdonple,
when the server cannot bind the RTP and RTSP sissio

Annex H gives more detail and describes the infdional flow for these cases.

Annex H. System Infrastructure Mechanisms (Informative)

H.1 NAT-T Informational flows for Managed IPTV Services

The WAN Gateway itself can perform simple Networdtdiess Translation (NAT) at the network and translagyer,
but it is not able to modify the addresses embeduéu: encapsulated signalling message. In oateihe SIP services
to work with NAT in this specification there aredwossible alternatives that take into accountifferent
deployment scenario defined in the architectureident[ARCH]:

1. Ifthe WAN Gateway and the IG are deployed together physical device the NAT-T can be solved veith
embedded SIP application-level gateway (SIP-AL@}this scenario the SIP signalling is generatethftiis
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device using the public address and the contrdi@incoming media streams can be performed inltgriog
the device.

2. For other deployment scenarios, the NAT-T can theesiain the network with a SIP application-levetgaay
(SIP-ALG) in the P-CSCF that coordinate the workhef BGF; this solution is commonly defined Hosted-
NAT

The main advantages for the Hosted-NAT architestare:

- Minimal impact on the user device and the WAN gatgw

- Security protocols supported (e.g. IPSec)

- Main components already defined by TISPAN and 3GPP

Since the Hosted-NAT solution is already used tbepIMS services (e.g. voice call), it can be eglifor the managed
IPTV scenario in a general deployment option.

H.1.1  1G and WAN GW in one physical device

This Section defines the NAT Traversal mechanisramwtie IG and WAN Gateway are deployed in the saenice.
This is considered to be a common scenario for gecthaetworks. An embedded NAT-T solution and impatad
internally in this device is considered an effitiemechanism.

Residential Network Authentication and Session Management sp
SP/IPSEC Ll Poscr |LSP__ NP14 TV
¢ I/&CSCF/’ — Control
keep alive The P-CSCF controls the C-BGF SIP
OIF """ (through SDPF) for pinholing NPI-4

A 4

I'ransport Processin:
RTP pF . d Content Delivery |« Content Delivery
uncton i NPI-26 /| Network Controll
and RTSP/TL! (C-BGF) < Function e er
RTP NPI-10
Private realm Public/external realm

PR > & >

The following informational flow describes the irdetion between the functional entities defineddpen IPTV
Forum for Content On-Demand services in this sdentor simplicity the S-CSCF is not shown:
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IG + IPTV .
OITF WAN GW LP-CSCF] { BGF ] [Control] [ CDN ’

1. http request

> 2. INVITE (SbP) 3. Pinholing Port
Aingres traffic

v

4. INVITE (SDP)

5. INVITE (SDP)

| 6. 200 OK (SDP")

| 7.200 OK (SDP')

8. Pinholing Port
Egres traffic

>

9. 200 OK (SDP’)

10. http response <

11. RTSP PLAY

12. Keep Alive

Step 1.
Step 2:

Step 3.

Step 4:
Step 5:
Step 6-7:
Step 8:

Step 9:

Step 10:
Step 11:
Step 12

14. RTP Flow 13. RTP Flow

G ————————————————————————————————

The OITF sends a HTTP request for the desired S&lice to the IG (collocated with the WAN Gateway)

The IG translates the request to a SIP INVITE \ajpipropriate SDP description of the media requést.
private address of the OITF is replaced with itbljpuaddress.

The P-CSCF (on GQ") requests to the BGF to opermpth hole for the ingress RTSP and eventually RTP
media streams.

The INVITE is forwarded to the IPTV Control.
The INVITE is forwarded to the Cluster Deliveryetwork Controller (and Cluster Controller).
The 200 OK message is sent back to the P-CSCF.

The P-CSCF on Gq’ updates the allocation on th& B the RTSP and RTP media streams (egress
traffic).

The 200 OK message is sent back to the IG+WAN GW.
The information carried with the 200 OK is senttie OITF (inside the HTTP replay message).
The OITF send a RTSP PLAY command to receive thdianstream to the Content Delivery Function

The OITF starts sending keep alive messages tingist of empty RTP packet with a payload type®f@®
the destination address and port contained in G9eCX.

NOTE: In this scenario the IG+WAN GW device shall casrtd suppress the keep alive messages.

Step 13:

Step 14:

The CDN starts to send the media stream to th&\IGM GW (by using the IP/Port received in the SDP
packet as modified by the IG in step 2);

The NAT device delivers the stream to the OITRubing its internal NAT table;
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H.1.2 IG and WAN GW in different physical devices

In this scenario, the WAN GW is the NAT device dhd solution is based on the 3GPP TS 33.203 IM8sacSAT-T
model.

Authentication and Session Management

Residential Network i SIP
: . siP : NPI-4 PV
R (NP4
|SIP-ALG| VS-CSCF //_ Control
e T o
(through SDPF) for addr.
latching, ...
A
I'ransp:rt :;ocessing] Content Delvery | Content Defivery
unclon—{ Function NPI-26 /| Network Controller
C-BGF)
( RTP NPI-10

Private realm ¢ Public/external realm

It is required to maintain a permanent communicatiath opened between the IG and the P-CSCF. @hibe
achieved using the hosted NAT solution describe@.th1. The following informational flow describée interaction
between the functional entities defined by OpenMAFbrum for Content on Demand services and expliiaeseed for
the RTP keep-alive messages; for simplicity theS$3E is not shown:

ENEIEN =S

1. http request
P e o 2. INVITE (sDP) 3. NAT-T Port
© request/response

A4

»

4. INVITE (SDP’

| 5. INvITE (sDP)

6. 200 OK (SDP’)

8. 200{OK (SDP") 7.200 OK (SDP")

9. http response
10. RTSP PLAY
11. Keep Alive
- »
7 L
12. RTP Flow
13. RTP Flow o
14, RTP Flow <

11b. Keep Alive

O
J
\4

Step 1:  The OITF sends a HTTP request for a CoD servithddG.
Step 2. The IG translates the request to a SIP INVITE ailpropriate SDP description of the media requested
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Step 3:

Step 4:
Step 5:
Step 6-7:
Step 8:

Step 9:
Step 10:
Step 11:

Step 12:
Step 13:
Step 14:

The P-CSCF over the Gq’ interface requests tloeation of address ports on the BGF for the RTPianed
streams; this information is also used to updagdRhand port address in the SDP message thailu=stne
RTP stream.

The INVITE with SDP updated is sent to the IPTVnBol FE.
The INVITE is forwarded to the Cluster Delivery tMerk Controller (and the Cluster Controller).
The 200 OK message is sent back to the P-CSCF.

The SDP in the 200 OK answer is updated with t@&Bddress and port reserved for this media stiram
the step 3.

The information from the 200 OK is sent to the BIT
The OITF sends a RTSP PLAY command to receivertbdia stream from the Content Delivery Function.

The OITF starts sending keep alive messages ¢inaists of empty RTP packet with a payload typ2Gofo
the destination address and port contained in @eCX.

The CDN starts to send the media stream to the @@ Esing the IP/Port received in the SDP packet).
The BGF changes the destination address to thessldnd port discovered by the keep alive messages

The NAT device delivers the stream to the OITRubing its internal NAT table.

Note: The transport for RTSP is TCP only with eithersistent or transient connection.

H.2

H.2.1

NAT Traversal for the Unmanaged Model

Symmetric-RTP for Unmanaged Model

In a similarly way to the managed network case 3fmetric-RTP mechanism can also enable the NAvérsal of
RTP stream if the CDF for CoD service supportsdibiection of the external port number to send Rif@am towards
the OITF. This solution will work even if multiplAT devices exist between the CDF and the OITF.

The following flow describes the main steps invalwe the Symmetric-RTP mechanism:

Consumer Network

RTSP/TCP (UNIS-11)

: 1 RTSP SETUP Cluster Controller
OITF —Z S 7. Response
/ NAT device \
(VéAN 5. keeal 6. RTSP PLAY 'y
= - . keepalive
Gatéway) T~ e - 3. 2.
. [ y
T~~a Content Delivery
7.RTP T~
Function
Private realm Public/external realm

<

a

Step 1:

Step 2:

v
\ 4

«

The OITF sends an RTSP SETUP request to the Q@&tglController). The CC detects the client’s
external IP address by the source IP address iPtheader.

The CC forwards the information to the CDF.
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Step 3:
Step 4.

Step 5:

Step 6:
Step 7:

The CDF returns the server IP address and porbauof the RTP stream.

The CC returns the response for SETUP request®& @hich contains the server IP address and port
number of CDF.

The OITF sends the keep-alive messages that tafigmpty RTP packet with a payload type of 2¢h®
CDF. The keep-alive message punches a hole in Aied¢vice and then, reaching the CDF, provides the
client’s IP address and port to use for sendingRhE stream.

The OITF issues an RTSP PLAY request.

The RTP packets can now be delivered from the @DtRe OITF.

Annex |. Presence XML Schema (Normative)

<?xml

elementFormDefault  ="qualified" attributeFormDefault ="unqualified"
version ="0.1" >
<xs:import namespace ="urn:ietf:params:xml:ns:pidf:data-model"

schemalocation ="data-model.xsd" />
<!-- OMA extensions to PIDF tuple element for IPTV Presence services-->
<xs:import namespace ="urn:oipf:service:oitfpresence:2008"

schemalocation ="./iptv-IPTVProfile.xsd" />

<!-- Import of the IPTV Profile elements -->
<l-- list of definition of TISPAN element -->
<xs:simpleType name="tCurrentBCProgramID" final ="list restriction" >
<xs:restriction base ="xs:string" >
<xs:minLength value ="0" />
<xs:maxLength  value ="16" />

</ xs:restriction >

</ xs:simpleType >

<xs:simpleType name="tCurrentContent|D" final ="list restriction" >
<xs:restriction base ="xs:string" >

</ xs:restriction >
</ xs:simpleType >
<xs:complexType name="tBCServicePresence" >
<xs:sequence >
<xs:element  name="CurrentBCServicelD" type ="tBCServicelD" minOccurs ="0" />
<xs:element name="CurrentBCProgramID" type ="tns:tCurrentBCProgramiD"
minOccurs ="0" />
<xs:any namespace ="##other" processContents  ="lax"

<xs:complexType  name="tCoDServicePresence" >

<xs:sequence >
<xs:element  name="CurrentCoDContentID" type ="tns:tCurrentContentID"
minOccurs ="0" />
<xs:any namespace ="##other" processContents  ="lax"

version ="1.0" encoding ="UTF-8" ?>
<l-- edited with XMLSpy v2008 rel. 2 sp1 (http://ww w.altova.com) -->
<xs:schema targetNamespace ="urn:oipf:service:oitfpresence:2008"

xmins:tns  ="urn:oipf:service:oitfpresence:2008"

xmins:xs ="http://www.w3.0rg/2001/XMLSchema"

xmins:pdm ="urn:ietf:params:xml:ns:pidf:data-model"

<xs:minLength value ="0" />
<xs:maxLength  value ="16" />

minOccurs ="0" maxOccurs ="unbounded” />
</ xs:sequence >
</ xs:complexType >

minOccurs ="0" maxOccurs ="unbounded" />
</ xs:sequence >
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</ xs:.complexType >

<xs:complexType name="tNPVRServicePresence" >

<xs:sequence >
<xs:element  name="CurrentNPVRContentID" type ="tns:tCurrentContentID"
minOccurs ="0" />
<xs:any namespace ="##other" processContents  ="lax"

minOccurs ="0" maxOccurs ="unbounded" />
</ xs:sequence >
</ xs:complexType >
<l-- end TISPAN basic element definition -->

<xs:simpleType name="hybridTechnologyType" >
<xs:restriction base ="xs:string" >
<xs:enumeration value ="DVB-T" />
<xs:enumeration value ="DVB-H" />
<xs:enumeration value ="DVB-S" />
</ xs:restriction >

</ xs:simpleType >
<xs:complexType name="IPTVHybridType" >
<xs:sequence >

<xs:element  name="watchedBroadcast" type ="tns:hybridContentType" />
<xs:element  ref ="pdm:devicelD" />
<xs:any namespace ="##other" processContents  ="lax"

minOccurs ="0" maxOccurs ="unbounded" />
</ xs:sequence >

<xs:attribute name="Technology" type ="tns:hybridTechnologyType" />
</ xs:complexType >
<xs:complexType  name="hybridContentType" >
<xs:sequence >
<xs:element name="currentChannel" type ="xs:string" />
<xs:element name="currentProgram” type ="xs:string" />
<xs:element  name="servicelD" type ="xs:string" />
<xs:any namespace ="##other" processContents  ="lax"

minOccurs ="0" maxOccurs ="unbounded” />
</ xs:sequence >
</ xs:complexType >
<xs:element name="IPTVHybridService" >
<xs:complexType >
<xs:sequence  maxOccurs ="unbounded” >
<xs:element name="IPTVHybrid" type ="tns:IPTVHybridType" />
</ xs:sequence >
</ xs:complexType >
</ xs:element >
</ xs:schema >

Annex J.Protocol Procedure Section Structure (Informative)

Each of the protocol Sections of this document iflpsche protocol procedures for a specific protde.g. SIP, HTTP
etc.). The Sections have the following Section sutosection structure.
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Protocol A

Eg. (HTTP) Protocol B | oo

System System | .
Function A Function B
E.g.. Service / \
Discovery
Reference Reference
Point 1 Point 2

This approach of structuring by protocol in the samay as the IMS IPTV Protocols specification deped in
TISPAN should ensure that it is straightforwardrieestigate alignments with TISPAN. The structahesen for this
specification differs slightly from the TISPAN dawent structure, with the aim of helping the undarding of the
end-to-end design, as it lends itself to the ussegfience charts to visualize the flow of a prdtdwough multiple
components.

The actual TISPAN IMS IPTV Stage 3 specificatiomsture is as follows:

Protocol A

e I Ty [—

Functional Functional |
Entity 1 Entity 2
E.g. OITF |-
/ System
System System | System . ySt g |
Function B E ; unction
Function A unction A
E.g.. Service E.g_A. Service
Discovery Discovery

Annex K. OITF-specific TR-135 and TR-106 Remote
Management Objects (Normative)

A specific data model for the Remote Managemeanat i@ftail OITF device has been defined. The dataetrivak been
obtained from TR-135 and TR-106 with a selectiom oéduced set of parameters with the same sersgmniiih a few
exceptions) and the same types.
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K.1

OITF-specific TR-135 Remote Management Object

The following table, obtained from "Table 1/TR-13%arameter list for an STB CPE device" in TR-IBR135], is
the specific data model to manage an OITF in Reldas

Table 65: Parameter list for an OITF using TR-135

Parameter

R/W

Description

.STBService.{i}.Capabilities.

The overall capabilities of the OITF. This is a
constant read-only object, meaning that only a
firmware update will cause these values to be
altered

MaxActiveAVStreams

max no of simultaneous AV streams active

.STBService.{i}.Capabilities.PVR.

PVR Capability

MaxIOStreams

0 means no PVR function, 1 mean PVR
function

0,1)

.STBService.{i}.Capabilities.AudioDecoder.

Audio decoder capabilities

AudioStandards

Comma-separated list of audio standards
supported by this OITF

.STBService.{i}.Capabilities.VideoDecoder.

Video decoder capabilities

VideoStandards

Comma-separated list of video standards
supported by this OITF

.STBService.{i}.Capabilities.VideoDecoder.M
PEG4Part10.

Object describing the set of supported profiles
and levels for this OITF. It also describes the set
of audio standards supported when MPEG4 Part
10 is used as the video standard.

AudioStandards

Comma-separated list of supported Audio
Standards supported by the Player when
associated with MPEG4 Part 10 video. Each

item is taken from the list defined by
.Capabilities.AudioDecoder.AudioStandards

ProfileLevelNumberOfEntries

Number of instances of ProfileLevel

.STBService.{i}.Capabilities.VideoDecoder.M
PEG4Part10.ProfileLevel.{i}.

Table to describe the set of profiles and levels
combinations supported by the OITF when
MPEG4 Part 10 is used as video standard. Each
entry in this table refers to a distinct
combination of profile and level. The table
MUST include a distinct entry for each
supported combination of these parameters.

Profile

Comma-separated list of supported MPEG4
Part 10 profiles. Each item is an enumeration

of:
“BASELINE”
“MAIN”"
“EXTENDED”
“HIGH”
“HIGH 10”
“HIGH 4:2:2"
“HIGH 4:4:4”

Level

Comma-separated list of supported MPEG4
Part 10 Levels. Each item is an enumeration

of:

apn
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“1p”
“1.17
“1.2”
“1.3”
uom

“2.1”
“2.2"
ug

“3.1”
“3.2”
ug

“4.1”
“4.2”
ugn

“5.1”

.STBService.{i}.Capabilities.DRM.

This object describes the characteristics of the
Conditional Access and/or Digital Rights
Management of the OITF.

DRMSystems

Comma-separated list of unique identifiers of
OIPF supported Content Protection systems

Each item is an enumeration:
“Marlin”
“DTCP-IP”
“Cl+”

.STBService.{i}.Capabilities.ServiceMonitori
ng.

This object describes the capabilities of the
ServiceMonitoring object.

MaxActiveMainStreams

Maximum number of AV Main streams for
which the STB can simultaneously collect
statistics.

MinSamplelnterval

Minimum sample interval in seconds that the
STB MUST be able to support.

MaxReportSamples

Maximum number of samples of each statistic
that the STB is able to store and report.

.STBService.{i}.Capabilities.FrontEnd.

Front-end capabilities.

.STBService.{i}.Capabilities.FrontEnd.DVBT.

Capabilities of the DVB-T receiver.

MaxActiveDVBTStreams

Maximum number of simultaneous active AV
streams supported by the DVB-T FrontEnd.

0.1

.STBService.{i}.Capabilities.FrontEnd.IP.

IP Front-End capabilities.

MaxDejitteringBufferSize

Describes the maximum de-jittering buffer size,
in bytes, supported by the OITF.

.STBService.{i}.Components.

Details of OITF logical or physical internal
components.

FrontEndNumberOfEntries

Number of FrontEnd instances.

AudioDecoderNumberOfEntries

Number of AudioDecoder instances.

VideoDecoderNumberOfEntries

Number of VideoDecoder instances.

DRMNumberOfEntries

X |0 |0 |0

Number of DRM instances.

.STBService.{i}.Components.FrontEnd.{i}.

Name

Py
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.STBService.{i}.Components.FrontEnd.{i}.DV
BT.

DVB-T front-end details.

.STBService.{i}.Components.FrontEnd.{i}.DV
BT.Modulation.

DVB-T modulation details.

SNR

This parameter is normally the Signal/Noise
ratio in the carrier band, measured in dB. In the
context of OITF, this parameter (0 to 10) gives
a signal quality value from 0 (no signal), 1
(weak signal), 5 (medium signal) to 10 strong
signal, when information is available from the
chipset

.STBService.{i}.Components.FrontEnd.{i}.IP.

DVB-T front-end details.

InboundNumberOfEntries

Number of Inbound instances.

.STBService {i}.Components.FrontEnd.{i}.IP.
RTCP.

Parameters related to RTCP receiver report
generation

Enable

Enables or disables RTCP receiver report
generation. If the OITF does not implement
RTCP, then the OITF SHALL send error code
9001, “Request denied (no reason specified)”
when the server tries to enable RTCP
feedback.

Status

The status of RTCP receiver report generation.
Enumeration of:

“Disabled”
“Enabled”
“Error” (OPTIONAL)

The “Error” value MAY be used by the CPE to
indicate a locally defined error condition.

.STBService.{i}.Components.FrontEnd.{i}.IP.I
nbound.{i}.

Inbound IP streams currently entering the OITF
via this front-end.

SourceAddress IP address of the source of the current stream
content.

SourcePort TCP or UDP port number of the source of the
current stream content, or O if the content is not
being delivered via IP or if not applicable.

URI RFC 3986 URI that indicates the current source

(possibly including Multicast group and port, if
relevant) of the stream content, or an

empty string if the source is not known or
cannot be represented as a URI.

.STBService.{i}.Components.AudioDecoder.{
i}.

Audio decoder instance table. It contains data
representing the current status of the Audio
decoder.

Status

The status of this audio decoder.
Enumeration of:

“Disabled”

“Enabled”

“Error” (OPTIONAL)

The “Error” value MAY be used by the CPE to
indicate a locally defined error condition.

Name

Human-readable name associated with this
audio decoder.

AudioStandard

Audio standard currently being processed by
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this audio decoder, or an empty string if no
audio standard is currently being processed.

.STBService.{i}.Components.VideoDecoder.{

i},

Video decoder instance table. It contains data
representing the current status of the video
decoder.

Status

The status of this video decoder.
Enumeration of:

“Disabled”

“Enabled”

“Error” (OPTIONAL)

The “Error” value MAY be used by the CPE to
indicate a locally defined error condition.

Name

Human-readable name associated with this
video decoder.

MPEG4Part10

Path name of the MPEG4 Part 10 profile and
level object instance.

ContentAspectRatio

Indicates the native aspect ratio of the content
available at this decoder. Enumeration of:

“4:3"
“16:9”

.STBService.{i}. Components.DRM {i}.

This object describes the characteristics of the
Digital Rights Management

Status

The status of this DRM system. Enumeration
of:

“Disabled”
“Enabled”
“Error” (OPTIONAL)

The “Error” value MAY be used by the CPE to
indicate a locally defined error condition.

Name

Indicates a unique identifier for this DRM
system. This name MUST appear in the
.Capabilities. DRM.DRMSystems list.

.STBService.{i}.AVStreams.

AV Streams object. If more than one AV stream
can be active at a time, it may contain several
AVStream instances.

ActiveAVStreams

Number of AV streams currently active

AVStreamNumberOfEntries

Number of AVStream instances.

.STBService.{i}.AVStreams.AVStream.{i}.

Details of each AVStream. AV streams are
created statically. Each AV stream corresponds
to a valid {FrontEnd, Audio- Decoder,
VideoDecoder} instance combination

Status

The status of this AV stream. Enumeration of:
“Disabled”
“Enabled”
“Error_PVRWriteFailure”
“Error_PVRReadFailure”
“Error” Unspecified error (OPTIONAL)

An AV stream is disabled if any of the
referenced objects are disabled.

If an AV stream is disabled then the values of
other AV stream parameters are not significant.

The “Error” value MAY be used by the CPE to

indicate a locally defined error condition.
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Name

Human-readable name associated with this
stream

FrontEnd

Path name of the input FrontEnd object
instance associated with this AV stream.

AudioDecoder

Path name of the Audio Decoder object
instance associated with this AV stream.

VideoDecoder

Path name of the Video Decoder object
instance associated with this AV stream.

Inbound

Path name of the inbound IP stream object
instance associated with the FrontEnd for this
AV stream.

.STBService.{i}.ServiceMonitoring.

Contains statistics relating to the QoS / QoE of
Main AV streams. Note that OITF devices do not
support the collection of statistics while in
STANDBY mode.

SampleEnable

Enables or disables collection of Sample
statistics.

SampleState

Indicates availability of Sample statistics.
Enumeration of:
"Disabled" Collection is disabled
"Enabled" Collection is enabled

"Trigger" Collection is enabled and the ACS
should now fetch the collected data

The transition from Enabled -> Trigger ->
Enabled MUST be instantaneous and so will
result in only a single value change for
notification purposes.

Samplelnterval

The sample interval in seconds.

ReportSamples

The number of samples that the OITF can store
and report for each statistic.

TimeReference

2| =2

An absolute time reference in UTC to determine
when sample intervals will complete.

ReportStartTime

Py

The absolute time at which the sample interval
for the first stored sample (for each statistic)
started.

ReportEndTime

The absolute time at which the sample interval
for the last stored sample (for each statistic)
ended.

MainStreamNumberOfEntries

Number of MainStream instances.

.STBService.{i}.ServiceMonitoring.MainStrea

m.{i}.

List of Main AV stream objects. Each instance is
associated with a specified service type and will
collect statistics only for the main stream that
matches that service type.

Enable

Enables or disables collection of Total and
Sample statistics for this object instance.

Status

Total and Sample statistics collection status for
this object instance. Enumeration of:

“Disabled”
“Enabled”
“Error” (OPTIONAL)

The “Error” value MAY be used by the CPE to
indicate a locally defined error condition.

ServiceType

Service type associated with this main stream

instance, or an empty string if this instance is
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disabled. ServiceType is taken from the list:

“IPTV”
“VoD”
“p"

“CAB”
‘DTT”
“SAT"
“PVR”

AVStream

Path name of the Main AV stream object
instance currently associated with this
ServiceMonitoring main stream instance.

.STBService.{i}.ServiceMonitoring.MainStrea
m.{i}.Total.

Total statistics since this ServiceMonitoring
main stream instance was last enabled or Total
statistics were last reset.

Reset

When set to true, resets Total statistics for this
ServiceMonitoring main stream instance.

Setting it to false has no effect. The value is not
saved in device state and is always false when
read.

ResetTime

Number of seconds since the Total statistics
were last enabled or reset for this
ServiceMonitoring main stream instance.

.STBService.{i}.ServiceMonitoring.MainStrea
m.{i}.Total.DejitteringStats.

Total de-jittering statistics for this
ServiceMonitoring main stream instance.

Overruns Total number of times the receive jitter buffer
has overrun for this AV stream.
Underruns Total number of times the receive jitter buffer

has underrun for this AV stream.

.STBService.{i}.ServiceMonitoring.MainStrea
m.{i}.Total. RTPStats.

Total RTP statistics for this ServiceMonitoring
main stream instance.

PacketsReceivedBeforeEC

Total number of RTP packets received for this
AV stream.

These statistics are collected before any EC, if
available, is applied.

PacketsLostBeforeEC

Total number of RTP packets lost for this
stream.

These statistics are collected before any EC, if
available, is applied.

.STBService {i}.ServiceMonitoring.MainStrea
m.{i}.Tota. MPEG2TSStats.

Total MPEG2-TS statistics for this
ServiceMonitoring main stream instance.

TSPacketsReceived

Total number of MPEG2-TS packets received
for this AV stream.

PacketDiscontinuityCounter

Total number of MPEG2-TS Discontinuity
errors that have been captured for this AV
stream. This parameter accumulates all of the
discontinuities observed for all currently
monitored PIDs.

.STBService.{i}.ServiceMonitoring.MainStrea
m.{i}. Total.VideoDecoderStats.

Total video decoder application layer statistics
for this ServiceMonitoring main stream
instance.

ILostFrames

The number of | frames that could not be

reproduced by the OITF for this AV stream.
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.STBService.{i}.ServiceMonitoring.MainStrea
m.{i}. Sample.RTPStats.

RTP Sample statistics for this Service-
Monitoring main stream instance.

SampleSeconds

Comma-separated list; each entry is the
number of seconds during which RTP data was
collected for this AV stream during the sample
interval.

PacketsExpected

Comma-separated list; each entry is the total
number of RTP packets expected for this AV
stream during the sample interval

PacketsLostBeforeEC

Comma-separated list; each entry is the total
number of RTP packets lost for this AV stream
during the sample interval.

PacketsReceivedBeforeEC

Total number of RTP packets received for this
AV stream.

These statistics are collected before any EC, if
available, is applied.

.STBService. {i}.ServiceMonitoring.MainStrea
m.{i}.Sample.MPEG2T SStats.

MPEG2-TS Sample statistics for this Service-
Monitoring main stream instance.

SampleSeconds

Comma-separated list; each entry is the
number of seconds during which MPEG2-TS
data was collected for this AV stream during the
sample interval.

TSPacketsReceived

Comma-separated list; each entry is the total
number of MPEG2-TS packets received for this
AV stream during the sample interval.

PacketDiscontinuityCounter

Comma-separated list; each entry is the total
number of MPEG2-TS Discontinuity errors that
were captured for this AV stream during the
sample interval.

.STBService {i}.ServiceMonitoring.MainStrea
m.{i}. Sample.DejitteringStats.

De-jittering Sample statistics for this
ServiceMonitoring main stream instance.

SampleSeconds

Comma-separated list; each entry is the
number of seconds during which de-jittering
data was collected for this AV stream during

the sample interval.

Overruns

Comma-separated list; each entry is the total
number of times the receive jitter buffer has
overrun for this AV stream during the sample
interval.

Underruns

Comma-separated list; each entry is the total
number of times the receive jitter buffer has
underrun for this AV stream during the sample
interval.

K.2

OITF-specific TR-106 Remote Management Object

The following table, obtained from “Table 3 — Conm@bject definitions for Device:1” in TR-106 Amendnt 1,
“Data Model Template for TR-069-Enabled DevicEER106], is the specific data model to manage an OITF in

Release 1.

Note that:

e For Device.Devicelnfo, the 3 parameters Manufac@td, ProductClass and Serial Number have slightly
different semantic meanings in the context of OdPH are obtained from the X-HNI-IGI-OITF-DevicelD
identifier (refer to Section 5.5.1.9, “OITF ResthiftlI-IGI Auxiliary Message”):
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o ManufacturerOUI = HEX(first 3 bytes of SHA-1(X))
o ProductClass = "OIPF"
0 SerialNumber = HEX(remaining bytes, from 4th onSéfA-1(X))

where X = (MAC address as bytes) + (domain nam®&S€II characters).
» All Device.LAN parameters are read-only

Table 66: Parameter list for an OITF using TR-106

Parameter R/W | Description
Device.
DeviceSummary R The DeviceSummary parameter is defined to provide an

explicit summary of the top-level data model of the device,
including version and profile information.

Device.Devicelnfo. General information about the device, including its identity
and version information.

Manufacturer R The manufacturer of the CPE (human readable string).

ManufacturerOUI R In the context of OIPF, this parameter is the hexadecimal
value of the first 3 bytes of SHA-1(X)

ModelName R Model name of the CPE (human readable string).

Description R A full description of the CPE device (human readable string).

ProductClass R In the context of OIPF, this parameter is always "OIPF"

SerialNumber R In the context of OIPF, this parameter is the hexadecimal
value of the remaining bytes (from 4" on) of SHA-1(X)

SoftwareVersion R A string identifying the software version currently installed in
the CPE.

Device.ManagementServer. This object contains parameters relating to the CPE  ’s
association with an ACS.
URL w URL for the CPE to connect to the ACS using the CPE WAN

Management Protocol. This parameter MUST be in the form
of avalid HTTP or HTTPS URL. The “host” portion of this
URL is used by the CPE for validating the ACS certificate
when using SSL or TLS. Note that on a factory reset of the
CPE, the value of this parameter might be reset to its factory
value. If an ACS modifies the value of this parameter, it
SHOULD be prepared to accommodate the situation that the
original value is restored as the result of a factory reset.

Username W Username used to authenticate the CPE when making a
connection to the ACS using the CPE WAN Management
Protocol. This username is used only for HTTP-based
authentication of the CPE. Note that on a factory reset of the
CPE, the value of this parameter might be reset to its factory
value. If an ACS modifies the value of this parameter, it
SHOULD be prepared to accommodate the situation that the
original value is restored as theresult of a factory reset.

Password W Password used to authenticate the CPE when making a
connection to the ACS using the CPE WAN Management
Protocol. This password is used only for HTTP-based
authentication of the CPE. When read, this parameter
returns an empty string, regardless of the actual value. Note
that on a factory reset of the CPE, the value of this
parameter might be reset to its factory value. If an ACS
modifies the value of this parameter, it SHOULD be
prepared to accommodate the situation that the original
value is restored as the result of a factory reset.

Copyright 2009 © Members of the Open IPTV Forum e.V.




Page 186 (187)

PeriodicinformEnable

Whether or not the CPE MUST periodically send CPE
information to the ACS using the Inform method call.

Periodicinforminterval

The duration in seconds of the interval for which the CPE
MUST attempt to connect with the ACS and call the Inform
method if PeriodicinformEnable is true.

PeriodicinformTime

An absolute time reference in UTC to determine when the
CPE should initiate the Inform method calls. Each Inform
call must occur at this reference time plus or minus an
integer multiple of the {{param|PeriodicinformInterval}}.

A zero dateTime value (0000-00-00T00:00:00) indicates that
no particular time reference is specified. That is, the CPE
may locally choose the time reference, required only to
adhere to the specified

ParameterKey

ParameterKey provides the ACS a reliable and extensible
means to track changes made by the ACS. The value of
ParameterKey MUST be equal to the value of the
ParameterKey argument from the most recent successful
SetParameterValues, AddObject, or DeleteObject method
call from the ACS.

ConnectionRequestURL

HTTP URL for an ACS to make a Connection Request
notification to the CPE.

ConnectionRequestUsername

Username used to authenticate an ACS making a
Connection Request to the CPE.

ConnectionRequestPassword

Password used to authenticate an ACS making a
Connection Request to the CPE. When read, this parameter
returns an empty string, regardless of the actual value.

Device.Gatewaylnfo.

This object contains information associated with a
connected Internet Gateway Device.

ManufacturerOQUI

Organizationally unique identifier of the associated Internet
Gateway Device. An empty string indicates that there is no
associated Internet Gateway Device that has been detected.

ProductClass

Identifier of the product class of the associated Internet
Gateway Device. An empty string indicates either that there
is no associated Internet Gateway Device that has been
detected, or the Internet Gateway Device does not support
the use of the product-class parameter.

SerialNumber

Serial number of the associated Internet Gateway Device.
An empty string indicates that there is no associated Internet
Gateway Device that has been detected.

Device.LAN.

This object contains parameters relating to IPbased LAN
connectivity of a device.

AddressingType

The method used to assign an address to this interface.
Enumeration of:

“DHCP”
“Static”

IPAddress

Py,

The current IP address assigned to this interface.

SubnetMask

Py

The current subnet mask.

DefaultGateway

The IP address of the current default gateway for this
interface.

DNSServers

Comma-separated list of IP address of the DNS servers for
this interface.
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Annex L. New Event package for SIP SUBSCRIBE
INOTIFY (Informative)

. Event: oipf-spdlist;DomainName="koreatelecom.co.kr”
The newly created event name SHALL be “oipf-sptlist

- Also, theDomainNameparameter can have eith&L‘L” or a certain service provider’s domain name. If
the value oDomainNameparameter SHALL beALL", IPTV SP Discovery FE should return all SP
discovery information of all service providers. Hower, if theDomainNamevalue SHALL be a specific
domain address, the SP Discovery FE should rehermequest specific SP discovery information.

. Extending the existing Accept-Encoding:

- The value of “Accept-Encoding” can be either “gzg”“xml-oipf-bim”. When OITF requests with
“xml-oipf-bim”, the SP Discovery FE should retuitretSP Discovery xml document which SHALL be
encoded with BiM.

. New Event package for SIP NOTIFY request
- The Event header of the SIP NOTIFY request SHALLseewith “oipf-spdlist”.
- Event: oipf-spdlist;
- The Content-Encoding SHALL be either “gzip” or “xipf-bim”.
- The "effective-by" parameter for the event head¢ABL be set to 0.

- The Content-Type SHALL be “application/vnd.oipf.dptxml”.
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