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Summary

This document identifies protocols relevant to IPTV services and categorizes these protocols relative to their specific functions in relation to IPTV services. 
Keywords

IPTV, Protocol
Current status

This document contains a list of the IPTV related protocols based on inputs from various working groups in the FG. The protocols are categorized according to their specific functions in IPTV services. 

Dependency or relationship to other FG IPTV documents:
· IPTV services requirements
· Quality of experience requirements for IPTV
· Traffic management mechanism for the support of IPTV services
· Application layer reliability error recovery mechanisms for IPTV
· IPTV network control aspects
· IPTV architecture
· IPTV multicast frameworks
· Aspects of  IPTV end system – terminal device
· Aspects of home network supporting IPTV services
· IPTV Middleware, Applications, and Content Platforms
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IPTV Related Protocols
1.
Scope
This document identifies protocols relevant to IPTV services and categorizes these protocols relative to their specific functions in relation to IPTV services. This document intends to identify and categorize all protocols including end-to-end and access protocols.
Note: The list of protocols in this document may not be comprehensive at this stage.
2.
Reference

The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this working document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; all users of this working document are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.  The reference to a document within this working document does not give it, as a stand-alone document, the status of a Recommendation.

[IETF RFC 768]
IETF RFC 768 (1980), User Datagram Protocol (UDP)
[IETF RFC 791]
IETF RFC 791(1981), Internet Protocol
[IETF RFC 792]
IETF RFC 792(1981), Internet Control Message Protocol (ICMP)
[IETF RFC 793]
IETF RFC 793(1981), Transmission Control Protocol (TCP)

[IETF RFC 959]
IETF RFC 959(1985), File Transfer Protocol (FTP)
[IETF RFC 1034]
IETF RFC 1034(1987), Domain names - concepts and facilities (DNS)
[IETF RFC 1035]
IETF RFC 1035(1987), Domain names - implementation and specification 

[IETF RFC 1323]
IETF RFC 1323(1992), TCP Extensions for High Performance
[IETF RFC 2018]
IETF RFC 2018(1996), TCP Selective Acknowledgement Options
[IETF RFC 2131]
IETF RFC 2131(1997), Dynamic Host Configuration Protocol 
[IETF RFC 2236]
IETF RFC 2236 (1997), Internet Group Management Protocol, Version 2
[IETF RFC 2246]
IETF RFC 2246 (1999), The TLS Protocol Version 1.0 
[IETF RFC 2250]
IETF RFC 2250(1998), RTP Payload Format for MPEG1/MPEG2 Video
[IETF RFC 2326]
IETF RFC 2326(1998), Real Time Streaming Protocol (RTSP)
[IETF RFC 2373]
IETF RFC 2373(1998), IP Version 6 Addressing Architecture
[IETF RFC 2460]
IETF RFC 2460(1998), Internet Protocol, Version 6 (IPv6) Specification
[IETF RFC 2461]
IETF RFC 2461(1998), Neighbor Discovery for IP Version 6 (IPv6)
[IETF RFC 2616]
IETF RFC 2616(1999), Hypertext Transfer Protocol -- HTTP/1.1
[IETF RFC 2617]
IETF RFC 2617(1999), HTTP Authentication: Basic and Digest Access Authentication
[IETF RFC 3228]
IETF RFC 3228(2002), IANA Considerations for IPv4 Internet Group Management Protocol (IGMP)
[IETF RFC 3265]
IETFRFC 3265 (2002), Session Initiation Protocol (SIP)-Specific Event Notification
[IETF RFC 3315]
IETF RFC 3315 (2003), Dynamic Host Configuration Protocol for IPv6 (DHCPv6)

[IETF RFC 3446]
IETF RFC 3446 (2003), Anycast Rendevous Point (RP) mechanism using Protocol Independent Multicast (PIM) and Multicast Source Discovery Protocol (MSDP)
[IETF RFC 3513]
IETF RFC 3513 (2003), Internet Protocol Version 6 (IPv6) Addressing Architecture
[IETF RFC 3550]
IETF RFC 3550 (2003), RTP: A Transport protocol for Real-Time Applications

[IETF RFC 3569]
IETF RFC 3569 (2003), An Overview of Source-Specific Multicast (SSM)
[IETF RFC 3596]
IETF RFC 3596 (2003), DNS Extensions to Support IP Version 6
[IETF RFC 3611]
IETF RFC3611 (2003), Real Time Protocol Control Protocol Extended Reports (RTCP XR)

[IETF RFC 3618]
IETF RFC 3618 (2003), Multicast Source Discovery Protocol (MSDP)
[IETF RFC 3633]
IETF RFC 3633 (2003), IPv6 Prefix Options for Dynamic Host Configuration Protocol (DHCP) version 6
[IETF RFC 3646]
IETF RFC 3646 (2003), DNS Configuration options for Dynamic Host Configuration Protocol for IPv6 (DHCPv6)
[IETF RFC 3736]
IETF RFC 3736 (2003), Stateless Dynamic Host Configuration Protocol (DHCP) Service for IPv6
[IETF RFC 3810]
IETF RFC 3810 (2004), Multicast Listener Discovery Version 2 (MLDv2) for IPv6

[IETF RFC 3913]
IETF RFC 3913 (2004), Border Gateway Multicast Protocol (BGMP): Protocol Specification
[IETF RFC 4039]
IETF RFC 4039 (2005), Rapid Commit Option for the Dynamic Host Configuration Protocol version 4 (DHCPv4)
[IETF RFC 4585]
IETF RFC4585 (2004), Extended RTP Profile for Real-time Transport Control Protocol (RTCP)-Based Feedback (RTP/AVPF)
[IETF RFC 4588]
IETF RFC4588 (2005), RTP Retransmission Payload Format

[IETF RFC 4602]
IETF RFC 4602 (2006), Protocol Independent Multicast - Sparse Mode (PIM-SM) IETF Proposed Standard Requirements Analysis

[IETF RFC 4607]
IETF RFC 4607 (2006), Source-Specific Multicast for IP
[IETF RFC 4608]
IETF RFC 4608 (2006), Source-Specific Protocol Independent Multicast in 232/8

[IETF RFC 4609]
IETF RFC 4609 (2006), Protocol Independent Multicast - Sparse Mode (PIM-SM) Multicast Routing Security Issues and Enhancements

[IETF RFC 4610]
IETF RFC 4610 (2006), Anycast-RP Using Protocol Independent Multicast (PIM)

[IETF RFC 4611]
IETF RFC 4611 (2006), Multicast Source Discovery Protocol (MSDP) Deployment Scenarios
[IETF RFC 4861]
IETF RFC 4861(2007), Neighbor Discovery for IP version 6 (IPv6)
[IETF RFC 4862]
IETF RFC 4862(2007), IPv6 Stateless Address Autoconfiguration

[IETF RFC 5053]
IETF RFC5053 (2007), Raptor Forward Error Correction Scheme for Object Delivery
[ETSI TS 102 034]

ETSI TS 102 034v1.3.1 (2007), Digital Video Broadcasting (DVB); Transport of MPEG-2 TS Based DVB Services over IP Based Networks
[ETSI TS 102 471]

ETSI TS 102 471 V1.2.1 (2006), Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Electronic Service Guide (ESG)

[ETSI TS 102 472] 

ETSI TS 102 472 (2006), Digital Video Broadcasting (DVB): IP Datacast over DVB-H: Content Delivery Protocols
[ETSI TS 102 539]

ETSI TS 102 539 V1.1.1 (2006), Digital Video Broadcasting: Carriage of Broadband Content Guide (BCG) information over Internet Protocol
[ETSI TS 102 822-3-2]
ETSI TS 102 822-3-2 V1.3.1 (2006), Broadcast and On-line Services: Search, select and rightful use of content on personal storage systems (“TV-Anytime”); Part 3: Metadata; Sub-part 2: System aspects in a uni-directional environment
[ETSI TS 102 822-6-1]
ETSI TS 102 822-6-1 V1.3.1 (2006), Broadcast and On-line Services: Search, select and rightful use of content on personal storage systems (“TV-Anytime”); Part 6: Delivery of metadata over a bi-directional network; Sub-part 1: Service and transport
[ETSI TS 102 822-8]
ETSI TS 102 822-8 V1.1.1 (2006), Broadcast and On-line Services: Search, select and rightful use of content on personal storage systems (“TV-Anytime”); Part 8: Phase 2 - Interchange Data Format
[ETSI TS 126 346] 

ETSI TS 126 346v6.2.0 (2005), Universal Mobile Telecommunications System (UMTS); Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs (3GPP TS 26.346 version 6.2.0 Release 6) 
[OASIS WSBN]

OASIS (2006), Web Services Base Notification 1.3 (WS-Base Notification)
3.
Abbreviations and Acronyms
This document uses the following abbreviations and acronyms:
AVP
Audio-Visual Profile
BCG
Broadband Content Guide

BGMP
Border Gateway Multicast Protocol
CDP
Content Delivery Protocols

DHCP
Dynamic Host Configuration Protocol

DNS
Domain Name System

DVB
Digital Video Broadcasting

DVB-H
Digital Video Broadcasting - Handheld
ESG
Electronic Service Guide

ETSI
European Telecommunications Sdandards Institute
FEC
Forward Error Correction
FLUTE
File Delivery over Unidirectional Transport

FTP
File Transfer Protocol

HTTP
Hypertext Transfer Protocol

ICMP
Internet Control Message Protocol

IETF
Internet Engineering Task Force
IGMP
Internet Group Management Protocol

IP
Interent Protocol

IPDC
IP Data Cast

IPTV
Internet Protocol TeleVision

LC
Layered Coding 

LCT
Layered Coding Transport 

MBMS
Multimedia Broadcast/Multicast Service
MLD
Multicast Listener Discovery

MPEG
Moving Picture Experts Group

MSDP
Multicast Source Discovery Protocol
OASIS
Organization for the Advancement of Structured Information Standards

PIM
Protocol Independent Multicast
RFC
Request for Comments 

RP
Rendevous Point
RTCP
Real-Time Control Protocol
RTP
Real Time Protocol

RTSP
Real Time Streaming Protocol

SIP
Session Initiation Protocol

SNTP
Simple Network Time Protocol

SM
Sparse Mode
SSM
Source-Specific Multicast
TCP
Transmission Control Protocol

TLS
Transport Layer Security

TS
Transport Stream
UDP
User Datagram Protocol

UMTS
Universal Mobile Telecommunications System

WSBN
Web Services Base Notification
4.
Protocols

In support of an IPTV service offering, the following protocols may need to be utilized and supported by different aspects and functions of the IPTV system.  Specific protocol support is implementation specific, and the following list is meant to provide a quick reference to protocols that may need to be supported for an IPTV service offering.

Table 4-1: Standards documents which may be used for application layer protocols

	Protocol
	Document 
	Document title

	DHCP
	[IETF RFC 2131]
	Dynamic Host Configuration Protocol (DHCPv4)

	
	[IETF RFC 3315]
	Dynamic Host Configuration Protocol for IPv6 (DHCPv6)

	
	[IETF RFC 3633]
	IPv6 Prefix Options for Dynamic Host Configuration Protocol (DHCP) version 6

	
	[IETF RFC 3736]
	Stateless Dynamic Host Configuration Protocol (DHCP) Service for IPv6

	
	[IETF RFC 4039]
	Rapid Commit Option for the Dynamic Host Configuration Protocol version 4 (DHCPv4)

	DNS
	[IETF RFC 1034]
	Domain names - concepts and facilities (DNS)

	
	[IETF RFC 1035]
	Domain names - implementation and specification

	
	[IETF RFC 3596]
	DNS Extensions to Support IP Version 6

	
	[IETF RFC 3646]
	DNS Configuration options for Dynamic Host Configuration Protocol for IPv6 (DHCPv6)

	DVB-IPTV
	[ETSI TS 102 034]
	Transport of MPEG 2 Transport Stream (TS) Based DVB Services over IP Based Networks

	FEC
	[b_IETF RFC 5052]
	Forward Error Correction Building Block

	
	[IETF RFC 5053]
	Raptor Forward Error Correction Scheme for Object Delivery

	FLUTE
	[b_IETF RFC 3926]
	FLUTE - File Delivery over Unidirectional Transport

	FTP
	[IETF RFC 959]
	File Transfer Protocol

	HTTP
	[IETF RFC 2616]
	Hypertext Transfer Protocol -- HTTP/1.1

	
	[IETF RFC 2617]
	HTTP Authentication: Basic and Digest Access Authentication

	IPDC CDP
	[ETSI TS 102 472]
	Digital Video Broadcasting: IP Datacast over DVB-H: Content Delivery Protocols

	LC
	[b_IETF RFC 3450]
	Asynchronous Layered Coding Protocol Instantiation

	
	[b_IETF RFC 3451]
	Layered Coding Transport (LCT) Building Block

	MBMS
	[ETSI TS 126 346]
	Universal Mobile Telecommunications System (UMTS); Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs

	Metadata
	[ETSI TS 102 471]
	Digital Video Broadcasting (DVB); IP Datacast over DVB-H: Electronic Service Guide (ESG)

	
	[ETSI TS 102 539]
	Digital Video Broadcasting: Carriage of Broadband Content Guide (BCG) information over Internet Protocol

	
	[ETSI TS 102 822-3-2]
	Broadcast and On-line Services: Search, select and rightful use of content on personal storage systems (“TV-Anytime”); Part 3: Metadata; Sub-part 2: System aspects in a uni-directional environment

	
	[ETSI TS 102 822-6-1]
	Broadcast and On-line Services: Search, select and rightful use of content on personal storage systems (“TV-Anytime”); Part 6: Delivery of metadata over a bi-directional network; Sub-part 1: Service and transport

	
	[ETSI TS 102 822-8]
	Broadcast and On-line Services: Search, select and rightful use of content on personal storage systems (“TV-Anytime”); Part 8: Phase 2 - Interchange Data Format

	
	[OASIS WSBN]
	Web Services Base Notification 1.3 (WS-BaseNotification)

	RTP
	[IETF RFC 2250]
	RTP Payload Format for MPEG1/MPEG2 Video

	
	[IETF RFC 3550]
	RTP: A Transport protocol for Real-Time Applications

	
	[IETF RFC 3611]
	Real Time Protocol Control Protocol Extended Reports (RTCP XR)

	
	[IETF RFC 4585]
	Extended RTP Profile for Real-time Transport Control Protocol (RTCP)-Based Feedback (RTP/AVPF)

	
	[IETF RFC 4588]
	RTP Retransmission Payload Format

	RTSP
	[IETF RFC 2326]
	Real Time Streaming Protocol (RTSP)

	SIP
	[IETF RFC 3265]
	Session Initiation Protocol (SIP)-Specific Event Notification

	SNTP
	[b_IETF RFC 2030]
	Simple Network Time Protocol (SNTP) Version 4 for IPv4, IPv6 and OSI

	TSL
	[IETF RFC 2246]
	The TLS Protocol Version 1.0


Table 4-2: Standards documents which may be used for transport layer protocols

	Protocol
	Document 
	Document title

	TCP
	[IETF RFC 793]
	Transmission Control Protocol (TCP)

	
	[IETF RFC 1323]
	TCP Extensions for High Performance

	
	[IETF RFC 2018]
	TCP Selective Acknowledgement Options

	UDP
	[IETF RFC 768]
	User Datagram Protocol (UDP)


Table 4-3: Standards documents which may be used for network layer protocols

	Protocol
	Document 
	Document title

	BGMP
	[IETF RFC 3913]
	Border Gateway Multicast Protocol (BGMP): Protocol Specification

	ICMP
	[IETF RFC 792]
	Internet Control Message Protocol (ICMP)

	
	[IETF RFC 4862]
	IPv6 Stateless Address Autoconfiguration

	IGMP
	[IETF RFC 2236]
	Internet Group Management Protocol, Version 2

	
	[IETF RFC 3228]
	IANA Considerations for IPv4 Internet Group Management Protocol (IGMP)

	IP
	[IETF RFC 791]
	Internet Protocol

	
	[IETF RFC 2373]
	IP Version 6 Addressing Architecture

	
	[IETF RFC 2460]
	Internet Protocol, Version 6 (IPv6) Specification

	
	[IETF RFC 2461]
	Neighbor Discovery for IP Version 6 (IPv6)

	
	[IETF RFC 3513]
	Internet Protocol Version 6 (IPv6) Addressing Architecture

	
	[IETF RFC 4861]
	Neighbor Discovery for IP version 6 (IPv6)

	MLD
	[IETF RFC 3810]
	Multicast Listener Discovery Version 2 (MLDv2) for IPv6

	MSDP
	[IETF RFC 3618]
	Multicast Source Discovery Protocol (MSDP)

	
	[IETF RFC 4611]
	Multicast Source Discovery Protocol (MSDP) Deployment Scenarios

	PIM-SM
	[IETF RFC 4602]
	Protocol Independent Multicast - Sparse Mode (PIM-SM) IETF Proposed Standard Requirements Analysis

	
	[IETF RFC 4609]
	Protocol Independent Multicast - Sparse Mode (PIM-SM) Multicast Routing Security Issues and Enhancements

	Anycast-RP
	[IETF RFC 3446]
	Anycast Rendevous Point (RP) mechanism using Protocol Independent Multicast (PIM) and Multicast Source Discovery Protocol (MSDP)

	
	[IETF RFC 4610]
	Anycast-RP Using Protocol Independent Multicast (PIM)

	SSM
	[IETF RFC 3569]
	An Overview of Source-Specific Multicast (SSM)

	
	[IETF RFC 4607]
	Source-Specific Multicast for IP

	
	[IETF RFC 4608]
	Source-Specific Protocol Independent Multicast in 232/8
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