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This document describes the proposals for IPTV Terminal Device that is being discussed in WG5 of FG-IPTV.  Each items mentioned in this document is relevant to an IPTV Terminal Device like STB or TV-set, not to a mobile device or software based terminal (PC).  

1
References

This proposal refers to the documents/recommendations listed below. If WG-5 agrees to put some items described in this proposal on the Working Document of WG5, the relevant references should also be placed in clause 2 (Reference).

EIAJ CP-4120 Interface between digital tuner and television receiver using D-connector.

EIAJ RC-5237 D Connector for Digital Broadcasting Component Video Signal (Y, PB, PR) connection

IEEE Std. 1394-1995 IEEE Standard for a High Performance Serial Bus.

ISO7816-1 Identification cards – Integrated circuit(s) cards with contacts – Part 1: Physical characteristics

ISO7816-2 Identification cards – Integrated circuit cards – Part 2: Cards with contacts – Dimensions and location of the contacts

ISO7816-3 Information technology – Identification cards – Integrated circuit(s) cards with contacts – Part 3: Electronic signals and transmission protocols

IETF RFC768 User Datagram Protocol (UDP).

IETF RFC791 Internet Protocol.

IETF RFC792 Internet Control Message Protocol (ICMP).

IETF RFC793 Transmission Control Protocol (TCP).

IETF RFC1034 Domain names - concepts and facilities (DNS).

IETF RFC1035 Domain names - implementation and specification (DNS).

IETF RFC1323 TCP Extensions for High Performance.

IETF RFC2018 TCP Selective Acknowledgement Options.

IETF RFC2030 Simple Network Time Protocol (SNTP) Version 4 for IPv4, IPv6 and OSI.

IETF RFC2131 Dynamic Host Configuration Protocol (DHCPv4).

IETF RFC2236 Internet Group Management Protocol, Version 2.

IETF RFC2246 The TLS Protocol Version 1.0 (SSL/TLS).

IETF RFC2250 RTP Payload Format for MPEG1/MPEG2 Video.

IETF RFC2326 Real Time Streaming Protocol (RTSP).

IETF RFC2373 IP Version 6 Addressing Architecture.
IETF RFC2460 Internet Protocol, Version 6 (IPv6) Specification.
IETF RFC2461 Neighbor Discovery for IP Version 6 (IPv6).
IETF RFC2462 IPv6 Stateless Address Autoconfiguration.
IETF RFC2463 Internet Control Message Protocol (ICMPv6) for the Internet Protocol Version 6 (IPv6) Specification.
IETF RFC2616 Hypertext Transfer Protocol -- HTTP/1.0.

IETF RFC2617 HTTP Authentication: Basic and Digest Access Authentication.

IETF RFC3228 IANA Considerations for IPv4 Internet Group Management Protocol (IGMP).

IETF RFC3315 Dynamic Host Configuration Protocol for IPv6 (DHCPv6).
IETF RFC3513 Internet Protocol Version 6 (IPv6) Addressing Architecture.
IETF RFC3550 RTP: A Transport protocol for Real-Time Applications.

IETF RFC3596 DNS Extensions to Support IP Version 6.
IETF RFC3633 IPv6 Prefix Options for Dynamic Host Configuration Protocol (DHCP) version 6.
IETF RFC3646 DNS Configuration options for Dynamic Host Configuration Protocol for IPv6 (DHCPv6).
IETF RFC3736 Stateless Dynamic Host Configuration Protocol (DHCP) Service for IPv6.
IETF RFC3810 Multicast Listener Discovery Version 2 (MLDv2) for IPv6.
2
Definition and Abbreviation

The following terms are used in this document, but not defined in the current version of the Working Document.  These terms should be add to the clause 3 (Definition) and clause 4 (Abbreviation).
2.1
Definitions

2.1.1
Browser

A function which provides a way to look at and interact with all the information services.

2.1.2
CAS/DRM

A system by which program is limited only to subscribed clients. Encrypt (or scramble) a signal of MPEG-2 transport stream is unavailable for unauthorized reception and decrypt (or descramble) a signal with scramble key that is set validity period and renewal.
2.1.3
Control

A control function of a program selection and an interactive processing of VOD.

2.1.4
Decoder

A function that receives a signal and changes it video, audio and caption streams.

2.1.5
DEMUX

Demultiplexer. A device that demultiplexes video, audio, caption, PSI/SI, ECM/EMM streams from multiplexed MPEG-2 transport stream.
2.1.6
Metadata

Information to describe audiovisual content and data essence in a format defined by ISO or any other authority.

2.1.7
Network Interface

An interface between IPTV Terminal Devices to the network. Network protocol such as IP, IGMP/MLD is handled in it. Network Interface controls buffering and FEC (Forward Error Correction) function.

2.1.8
Output Interface

An interface output video and audio signals to display device or home network.

2.1.9
Remote Controller

An electronic device used for the remote operation of an IPTV Terminal Device. 

2.1.10
Storage device

A device that stores (or retains) program, metadata and SI (service information).

2.2
Abbreviations

API
Application Program Interface

CAS
Conditional Access System

DEMUX
Demultiplexing

DRM
Digital Right Management

ECG
Electronic Contents Guide

EPG
Electronic Program Guide

HDD
Hard Disk Drive

MPEG
Moving Picture Experts Group

SI
Service Information

VOD
Video On Demand

3
Proposals for “6.  Implementation Scenarios & Applications”
NTT proposes the reference model of the IPTV Terminal Device as shown in figure 1. This reference model proposes the logical functionalities and the interconnections between them. The actual implementation of receiving device may be different because of design restrictions on physical devices (e.g. available chip-set in the market and physical size of chip.) and manufacture’s strategy. 
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Figure 1. The proposed reference model of the IPTV Terminal Device.

4
Proposals for “6.1 service supported by the End System”
NTT proposes the relevant services that should be supported by the IPTV Terminal Device as listed in table 1, and the elements of information that should be processed in the IPTV Terminal Device as listed in table 2.

Table 1. The service that should be supported by the IPTV Terminal Device.

	Application
	Description

	IP broadcasting
	IP transmission services of the regulation program that are disseminated widely to the public in the same time.

	VOD
	Video on Demand. A service which allows a user to select and watch video content at the demanded time as part of an interactive television service.

	EPG
	Electric Program Guide. An information service which is provided by lists and detail information of programs based on SI of IP broadcasting.

	ECG
	Electric Content Guide. An information service which is provided by list, purchase information and detail information of content based on metadata in a metadata server.

	Browser
	A function used to navigate content by reading BML documents.

	Initial setting 
	Initial configuration of an IPTV Terminal Device. Network configuration, parental lock function and etc.


Table 2. The elements of information that should be supported by the IPTV Terminal Device.

	Information
	Description

	Content
	Video, Audio, Captioning and etc. Those are provided by VOD, IP broadcasting, and portal services.

	Metadata
	Information to describe audiovisual content and data essence. Metadata is provided for ECG service, content acquisition and the related functions.

	SI data
	Digital data describing the delivery system, content and scheduling/timing to broadcast data streams etc. SI is provided for EPG service, program selection function of IP broadcasting service and the related functions.

	 License
	Rules and regulations of desirable content, user rights information and scramble key.

	Network configuration
	The set up information that is used to acquire valid platform information about IPTV network.


5
Proposals for “7.3.1　Interface”
There may be some different kinds of interfaces equipped to an IPTV Terminal Device. In our proposal, we provide some tentative definitions for the convenience of the discussion as shown in figure 2 and listed table 3.
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Figure 2. The tentative definition of interfaces surrounding an IPTV Terminal Device.

Table 3. The interfaces related to IPTV Terminal Device.

	Interface
	Description

	NW-TD
	An interface between an IPTV Terminal Device and IPTV network. The interface acquires (or receives) content and metadata by multicast or unicast operation. NW-TD MAY be applied to the connection between an IPTV Terminal Device and in-home device such as home gateway.

	TD-DD
	An interface that outputs audio and video signals to Display Device. It can be used for connection with AV appliance such as external storage devices.

	TD-HNW
	An interface that outputs audio and video signal to the home network. TD-HNW is used for the connection between IPTV Terminal Device and other in-home device such as video recorder and is not used for the connection with IPTV network.

	TD-SM
	An interface between IPTV Terminal Device and removable security functions such as IC card.

	TD-PD
	Other interfaces between IPTV Terminal Device and equipments such as infra-red interface of a remote control, keyboard/USB interface and etc. 


5.1
NW-TD

The followings are the proposals for the specification for NW-TD.

· An IPTV Terminal Device MUST be equipped with at least one of the interfaces listed below for NW-TD.

· 100BASE-TX
· 1000BASE-T
· NW-TD MUST have a capability of receiving 20Mbps IP streaming containing video signal.

5.2
TD-DD

The followings are the proposals for the specification for TD-DD.

· An IPTV Terminal Device MUST be equipped with one interface for TD-DD, if it is not equipped with display functionality for the video service.

· If TD-DD supports analogue video signal output, one of the video outputs listed below SHOULD be applied. 

· 1080i component output

· 720p component output

· 480p component output

· 480i component output

· NTSC composite output

· NTSC Y/C output

· If TD-DD supports 1080i/720p/480i/480i component outputs, the IPTV Terminal Device MUST be equipped with either D-connector defined in EIAJ CP-4120 and EIAJ RC-5237 or a combination of three RCA pins and two synchronization signal pins.

· If TD-DD supports NTSC composite, the IPTV Terminal Device MUST be equipped with RCA pin.

· If TD-DD supports NTSC Y/C output, the IPTV Terminal Device MUST be equipped with S-connector.

· If TD-DD supports digital video signal output, one of the video outputs listed below SHOULD be applied.

· DVI

· HDMI

· If TD-DD supports digital video signal output, the interface specification defined for TD-HNW MAY also be applied.

· TD-DD MUST be equipped with an appropriate copy guard management system. 

5.3
TD-HNW

The followings are the proposals for the specification for TD-HNW.

· An IPTV Terminal Device SHOULD be equipped one of the interfaces listed below for TD-HNW.

· IEEE 1394

· IP interface

· If an IP interface is used for TD-HNW, the IPTV Terminal Device SHOULD be equipped with at least one of the interfaces listed below for it.

· 10BASE-T
· 100BASE-TX
· 1000BASE-T
· IEEE802.11a/b/g 

5.4
TD-SM

The followings are the proposals for the specification for TD-SM.

· An IPTV Terminal Device SHOULD be equipped with one interface for TD-SM.

· The interface for TD-SM SHOULD be an IC card interface defined in ISO7816-1, ISO 7816-2 and ISO7816-3.

5.5
TD-PD

The followings are the proposals for the specification for TD-PD.

· An IPTV Terminal Device MUST be equipped with one interface for the remote controller.

· An IPTV Terminal Device MAY be equipped with, including but not limited to, interfaces listed below.

· USB

· Bluetooth

5.6
Remote controller

Figure 3 shows the example design of remote controller. The functions, particularly in relation with each buttons, are listed in table 4.
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Figure 3. An example of remote controller.

Table 4. The function related to the each button.

	Button
	Function
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	Start /shut-down of an IPTV Terminal Device.
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	Input number. Channel selection.
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	Start the EPG/ECG application.
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	Start the configuration application.
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	Moving the cursor or icon, if presented.
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	By pushing this button, the user can make decision on the selection.
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	Switching the video signal, if multiple video signals are provided within the same service or transport stream. Multi-view service and temporally service are the example of this kind of service.

	[image: image12.emf]Blue



	Switching the audio signal, if multiple audio signals are provided.
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	Presenting the caption attached to the video program.
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	Making a choice or decision corresponding to the each color.


NTT does not think that defining the detailed functions and design of the remote controller is a good standardization item, but proposes to seek the international commonality for the design of remote controller.

6
Proposals for “7.4 Protocols”
In this document, the lists of possible protocols for NW-TD in IPv4 and IPv6 environments are proposed. 

· The possible protocols for the IPv4 capable IPTV Terminal Device are listed below.

· RFC768 User Datagram Protocol (UDP).

· RFC791 Internet Protocol.

· RFC792 Internet Control Message Protocol (ICMP).

· RFC793 Transmission Control Protocol (TCP).

· RFC1034 Domain names - concepts and facilities (DNS).

· RFC1035 Domain names - implementation and specification (DNS).

· RFC1323 TCP Extensions for High Performance.

· RFC2018 TCP Selective Acknowledgement Options.

· RFC2030 Simple Network Time Protocol (SNTP) Version 4 for IPv4, IPv6 and OSI.

· RFC2131 Dynamic Host Configuration Protocol (DHCPv4).

· RFC2236 Internet Group Management Protocol, Version 2.

· RFC2246 The TLS Protocol Version 1.0 (SSL/TLS).

· RFC2250 RTP Payload Format for MPEG1/MPEG2 Video.

· RFC2326 Real Time Streaming Protocol (RTSP).

· RFC2616 Hypertext Transfer Protocol -- HTTP/1.1.

· RFC2617 HTTP Authentication: Basic and Digest Access Authentication.

· RFC3228 IANA Considerations for IPv4 Internet Group Management Protocol (IGMP).

· RFC3550 RTP: A Transport protocol for Real-Time Applications.

· The possible protocols for the IPv6 capable IPTV Terminal Device are listed below.

· RFC768 User Datagram Protocol (UDP).

· RFC793 Transmission Control Protocol (TCP).

· RFC1034 Domain names - concepts and facilities (DNS).

· RFC1035 Domain names - implementation and specification (DNS).

· RFC1323 TCP Extensions for High Performance.

· RFC2018 TCP Selective Acknowledgement Options.

· RFC2030 Simple Network Time Protocol (SNTP) Version 4 for IPv4, IPv6 and OSI.

· RFC2246 The TLS Protocol Version 1.0 (SSL/TLS).

· RFC2250 RTP Payload Format for MPEG1/MPEG2 Video.

· RFC2326 Real Time Streaming Protocol (RTSP).

· RFC2373 IP Version 6 Addressing Architecture.
· RFC2460 Internet Protocol, Version 6 (IPv6) Specification.
· RFC2461 Neighbor Discovery for IP Version 6 (IPv6).
· RFC2462 IPv6 Stateless Address Autoconfiguration.
· RFC2463 Internet Control Message Protocol (ICMPv6) for the Internet Protocol Version 6 (IPv6) Specification.
· RFC2616 Hypertext Transfer Protocol -- HTTP/1.1.

· RFC2617 HTTP Authentication: Basic and Digest Access Authentication.

· RFC3315 Dynamic Host Configuration Protocol for IPv6 (DHCPv6).
· RFC3513 Internet Protocol Version 6 (IPv6) Addressing Architecture.
· RFC3550 RTP: A Transport protocol for Real-Time Applications.

· RFC3596 DNS Extensions to Support IP Version 6.
· RFC3633 IPv6 Prefix Options for Dynamic Host Configuration Protocol (DHCP) version 6.
· RFC3646 DNS Configuration options for Dynamic Host Configuration Protocol for IPv6 (DHCPv6).
· RFC3736 Stateless Dynamic Host Configuration Protocol (DHCP) Service for IPv6.
· RFC3810 Multicast Listener Discovery Version 2 (MLDv2) for IPv6.
7
Proposals for “7.5 Codec”
An IPTV Terminal Device should support the existing video formats that are already in use in video industries including broadcasting industries.  The following video formats, which have been used in broadcasting industries, are proposed for the recommended video formats.

· 525i

· 525p

· 750p

· 1125i

It should be noted that the recommended video codec (e.g. MPEG-2), not video format, should be discussed and decided in WG6, not WG5.  WG5 should follow the result of WG6.

__________
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