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Appendix I     General Requirements for mobile IPTV services
Appendix II   Use cases and Service Scenarios
Draft New Recommendation H.IPTV-TDES.4
IPTV Terminal Device and End System (Mobile Model)
1. Scope

This draft Recommendation describes the functional requirements, capabilities expected to be supported by the Mobile IPTV terminal device. It also describes architecture, characteristics, and use cases, specific to mobile IPTV terminal device.
2. References

The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this 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 Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T Y.1901]
Draft Recommendation ITU-T Y.1901 (2008), IPTV Services Requirements
[ITU-T Y.1910]
Recommendation ITU-T Y.1910 (2008), IPTV Architecture
[ITU-T H.720]
Recommendation ITU-T H.720 (2008) (ex H.IPTV-TDES.0), Overview of IPTV terminal devices and end systems
[ITU-T J.702]
Recommendation ITU-T J.702 (2008) (ex H/J.IPTV-TDES.1), Enablement of current terminal devices for the support of IPTV services
[ITU-T Y.2201]
Recommendation ITU-T Y.2201 (2007), NGN release 1 requirements
[ITU-T Q.1706]
ITU-T Recommendation Q.1706 (2006), Mobility management requirements for NGN
[ITU-T H.IPTV-CDER]
Draft Recommendation ITU-T H.IPTV-CDER, Content Delivery Error Recovery for IPTV Services
[ITU-T Y.2001] 
Recommendation ITU-T Y.2001, Overview of NGN (to be added)
3. Definitions
3.1 Terms defined elsewhere
3.1.1 Captions [ITU-T Y.1901]
1.1.1 Captions provide a real-time on-screen transcript of the dialogue as well as any sound effects.
1.1.2 Note: This service can be provided by means of either textual or graphical supplementary content. The captions and the dialogue are usually in the same language. The service is primarily to assist users having difficulty hearing the sound. Ideally, users may have some control over the position and size of the presentation. Different speakers are distinguished, usually by different colours.
3.1.2 IPTV End System [ITU-T Y.1901]
1.1.3 A single or set of consumer devices that support IPTV Services (e.g. Delivery Network Gateway, Display)
3.1.3 IPTV terminal function (ITF) [ITU-T Y.1901]
The functionality that is responsible for processing the content conveyed by the IP transport.
3.1.4 Linear TV [ITU-T Y.1901]

1.1.4 A television service in which a continuous stream flows in real time from the service provider to the terminal device and where the user cannot control the temporal order in which contents are viewed.
3.1.5 Mobility [ITU-T Y2001]
The ability for the user or other mobile entities to communicate and access services irrespective of changes of the location or technical environment. The degree of service availability may depend on several factors including the access network capabilities, service level agreements between the user's home network and the visited network (if applicable), etc. Mobility includes the ability of telecommunication with or without service continuity.
3.1.6 Nomadism [ ITU-T Q.1706]
The ability of the user to change their network access point. When changing the network access point, the user's service session is completely stopped and then started again, i.e., there is no service continuity or hand-over used. It is assumed that normal usage pattern is that users shut down their service session before attaching to a different access point.
3.1.7 Personal Mobility [ITU-T Q.1706]
This is the mobility for those scenarios where the user changes the terminal used for network access at different locations. The ability of a user to access telecommunication services at any terminal on the basis of a personal identifier, and the capability of the network to provide those services delineated in the user's service profile.
3.1.8 Sign language interpretation [ITU-T Y.1901]
1.1.5 A video service showing an interpreter who uses hand gestures and facial expression to convey the main audio content and dialogue to sign language and lip readers.
1.1.6 Note: This service comes in the form of supplementary video content, usually smaller in image size to that the main video content. Ideally the user can control the position, size and background properties (solid or transparent and the colour, if solid). It is of sufficient temporal and spatial quality to enable sign reading and lip reading.
3.1.9 Subtitles [ITU-T Y.1901]
1.1.7 Subtitles provide a real-time on-screen transcript of dialogue for the purpose of language translation or to clarify speech that is unclear. 
1.1.8 Note: This service can be provided by means of either textual or graphical supplementary content. The subtitles and the dialogue are usually in different languages. The assumed audience for subtitling is hearing people who do not understand the language of the dialogue.
3.1.10 Terminal device (TD) [ITU-T Y.1901]
A device which typically presents and/or processes the content, such as a personal computer, a computer peripheral, a network appliance, a mobile device, a TV set, a monitor, a VoIP Terminal or an audio-visual media player.
3.1.11 Terminal Mobility [ITU-T Q.1706]
This is the mobility for those scenarios where the same terminal equipment is moving or is used at different locations. The ability of a terminal to access telecommunication services from different locations while in motion, and the capability of the network to identify and locate that terminal.
3.1.12 Video-on-demand (VoD) [ITU-T Y.1901]
A service in which the end-user can , on demand, select and view a video content and where the end-user can control the temporal order in which the video content is viewed (e.g. the ability to start the viewing, pause, fast forward, rewind ...)
3.1.13 Wireless network characteristics [ITU-T Y.1901]
The characteristics of a wireless network expressed in terms of current available bandwidth, packet loss and possibly other wireless network information parameters for a specific wireless link type e.g. WLAN, Cellular, WPAN or WMAN.
3.2 Terms defined in this document

This document defines the following terms:
3.2.1
Link Characteristics: Characteristics of the communication path such as bandwidth, delay, latency, error rate, etc.
TBD
4. Abbreviations and Acronyms
This Recommendation uses the following abbreviations and acronyms.
	CoD

DNG
EAN
	Content on Demand

Delivery Network Gateway
Emergency Alert Notification

	PDA
	Personal Digital Assistant

	SADS
	Service and application discovery and selection

	SCP
	Security and Content Protection

	TD
	Terminal Device

	TDES
VoD
	Terminal Device and End System
Video on Demand


5. Conventions

In this Recommendation:

The keywords “is required to” indicate a requirement which must be strictly followed and from which no deviation is permitted if conformance to this document is to be claimed.

The keywords “is prohibited from” indicate a requirement which must be strictly followed and from which no deviation is permitted if conformance to this document is to be claimed.

The keywords “is recommended” indicate a requirement which is recommended but which is not absolutely required. Thus this requirement need not be present to claim conformance.

The keywords “is not recommended” indicate a requirement which is not recommended but which is not specifically prohibited. Thus, conformance with this specification can still be claimed even if this requirement is present.

The keywords “can optionally” indicate an optional requirement which is permissible, without implying any sense of being recommended. This term is not intended to imply that the vendor’s implementation must provide the option and the feature can be optionally enabled by the network operator/service provider. Rather, it means the vendor may optionally provide the feature and still claim conformance with the specification.
6. Introduction
Mobile IPTV service provides that user can access IPTV service continuously from different locations while in moving. Mobile IPTV terminal device should be connected to mobile/wireless networks using various access technologies such as WCDMA, WiBro, WiFi, etc. Mobile/wireless network should provide capability to identify and locate the IPTV terminal device.Terminal devices for mobile IPTV service are expected to various type of mobile device such as PDA, PMP, mobile phone, etc.
7. Services of IPTV Terminal Device – Mobile Model

7.1 Linear TV
The linear TV is a broadcast TV service that is the same as the classic form of television services that are provided by terrestrial, cable and direct-to-the-home satellite broadcasting operators, where the programme content is transmitted according to a defined schedule and is intended for real-time consumption by the end-user.
Broadcast and multicast mechanisms are typically used for efficient contents delivery for providing linear IPTV service. Especially, it is very helpful for providing mobile IPTV service if wireless/mobile network support broadcast/multicast mechanism by itself. However, there may be some limitations to provide broadcast/multicast mechanisms from specific wireless network technologies.
Due to the resource limitations of mobile IPTV terminal device, the quality of Video and Audio for linear TV service can have a different level of requirements from the quality of fixed IPTV terminal device. Appropriate media format for mobile PTV service needs to be specified.
The detail specification of media format is for further study.
7.2 Video On-Demand
The video on-demand service(VoD) enables an end-user to select, acquire, and consume from a library of content stored on a remote or local server. Video on-demand is used as a same term with content on-demand(CoD) in this document. 
Due to the resource limitations of mobile IPTV terminal device, the quality of Video and Audio for VoD service can have a different level of requirements from the quality of fixed IPTV terminal device. Appropriate media format for mobile PTV service needs to be specified.

The detail specification of media format is for further study.
7.3 Interactive Services
The IPTV terminal device is recommended to have the ability to communicate with a remote interactive content server via means such as HTTP or HTTPS protocols. Examples of interactive services are information services and entertainment services.
Information services are such as news, stock, and weather services. Entertainment services are such as games, karaoke, and lottery services.
7.4 Public Interest Services
Mobile IPTV terminal device is required to be compliant with regulatory requirements for accessibility services. Examples of these accessibility services are closed caption and subtitles, audio description, and sign language interpretation.
Mobile IPTV terminal device is also required to be compliant with emergency telecommunications and regulatory information services. The terminal device notifies the user of an incoming emergency alert notification (EAN) message both visually and audibly or according to the user’s preferences and capabilities if specified.
8. Functional Architecture of IPTV Terminal Device
Recommendation ITU-T H.720 describes functional architecture block diagram of IPTV Terminal Device based on ITU-T Y.1910, “IPTV Architecture” as shown below figure 1 [H.720].
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Figure 1: Functional Architecture Block diagram of IPTV terminal device 
· IPTV Terminal Transport Functions
These functions are responsible for handling IP-based connection between IPTV terminal device and mobile IPTV network. These functions are responsible for mobility management to provide personal mobility and terminal mobility. Network attachment clients provide connectivity to the mobile/wireless networks such as WCDMA, WiBro, and WiFi.
· Content Delivery Client Functions
These functions receive and control the delivery of the content from the content delivery and storage functions. The unicast content delivery client functional block and multicast content delivery client functional block could have responsibilities for content reception and control of real time streaming, etc. These functional blocks will interact with IPTV terminal transport function that is connected to mobile/wireless networks. The error recovery client functional block is responsible for improving the QoS/QoE provided by the mobile/wireless network. Retransmission, forward error correction (FEC), and hybrid combinations of both are known mechanisms for error recovery. Due to the link characteristics of mobile/wireless network, efficient error recovery is very important capability for mobile IPTV terminal device. FEC is known as an appropriate mechanism for mobile IPTV service, ITU-T H.IPTV-CDER should be referred to for details regarding error recovery.
· Media Client Functions
These functions are responsible for content processing functionalities such as storage, metadata processing, and decoding of audio/video contents. For mobile IPTV service, it may require different CODEC characteristics compared to other IPTV terminal device which is connected to fixed network.
· SCP Client Functions
These functions are responsible for security and content protection aspects of mobile IPTV terminal device.

· Application Client Functions
These functions are responsible for the basic functions, management functions, and service supporting functions for mobile IPTV terminal device. Power management that is one of the important capabilities of mobile IPTV terminal device, is belongs to management function. The individual functional blocks of the application client functions defined in [Y.1910] are divided roughly into the two groups based on their nature as shown in figure 1. The IPTV application client function consists of service specific functional blocks such as On-demand client functional block, Linear TV client functional block, and Other client functional blocks. Other client functional blocks interact with the other server-side relevant one for the delivery and presentation of additional IPTV services and their content, e.g. games, distant learning, etc. The SADS client functional block provides for the end user’s discovery and selection of IPTV services and applications.
· Terminal Device Management Function
This functional entity provides configuration management and remote management of mobile IPTV Terminal Device. This functional entity provides also the functions for monitor and control of the mobile IPTV terminal device functionality.
·  Control Client Functional Block
The control client functional block allows the terminal device to initiate service requests to the IPTV service control functional block, in order to prepare for the connection to the content delivery functions.  Terminal capability information will be managed to establish and control content delivery over mobile/wireless network environments.
· Performance Monitoring
This function is responsible for monitoring of performance aspects of mobile IPTV Terminal Device.

Based on these general architecture functional components of IPTV Terminal Device, detailed architectural aspects, specific to mobile IPTV Terminal Devices are described as shown below:

[TBD]
9. General Overview of Mobility

Mobility is expected to guarantee the consistent providing of seamless service to user regardless of places where the user is. There are three different aspects of mobility, which are personal mobility, terminal mobility and service mobility. These mobility related issues are standardized in the relevant standards bodies such as ITU-T SG13, SG 11, 3GPP, and IEEE, etc. Based on these various types of mobility, we can consider different mobile IPTV services.  
9.1 Personal Mobility
It implies to guarantee that user can get the service with any devices at anywhere. It also means the mobility of network itself, and providing the mobility without connecting to different kinds of networks. For example, if someone is watching IPTV now but if he wants to move the place and continue watch it with different terminal device, then IPTV network should support personal mobility so that he can be guaranteed to continue to get the IPTV service by the user’s service profile. 

To provide personal mobility, IPTV should consider the following aspects:

· When a user moves to a place where the network connection point is different or the network provider is different from what he has been connecting, the IPTV terminal device should be able to connect to IP network with user’s service profile to continue getting IPTV service. 

· 
· 
9.2 Terminal Mobility

Terminal mobility implicates to guarantee the providing of seamless IPTV service when IPTV terminal device is moving or used at different locations.
To provide terminal mobility, IPTV should consider the following aspects:

· The network should provide the IPTV terminal devices roaming and routing service including handover and automatic routing setup.
· The IPTV terminal devices can get the IPTV services seamlessly without changing the IP address despite of the place changed.
· The IPTV terminal device may have the mobility functions at IP layer. 

9.3 Service Mobility
[Editor’s Note: There was a comment that this is the same as “Session Mobility”. Even if the Session Mobility may mean Service Mobility, it is required to keep standard term as it is. The necessity of introduction of Session Mobility may be considered again if it is required.]
It provides seamless IPTV service irrespective of the location of the user and the IPTV terminal device. For providing seamless IPTV service, it is required to support seamless handover capability.
10. Specific Requirements for Mobile Terminal

This clause provides additional functional requirements to the general requirements which are described in Appendix I.
10.1 Functional requirements of Terminal Transport Functions
Various mobile/wireless networks that is connected by mobile IPTV terminal device have its own wireless network characteristics. Mobile IPTV terminal device needs to detect and use these wireless network characteristics to manage QoS/QoE of mobile/wireless network connections. Also, the mobile IPTV terminal device may have several different mobile/wireless network interfaces. In this case, signal interference that may be caused by the electromagnetic characteristics of he different interfaces should not be allowed.
When the vertical handover occurs to provide seamless mobile IPTV service, transport features such as bandwidth and codec information can be changed due to the link characteristics of the mobile/wireless network. Terminal device needs to take into account these cases. Considering various aspects of transport related issues, following functional requirements of terminal transport functions of mobile IPTV terminal device are described.

Mobile IPTV terminal device is required to not allow the signal interference among the different wireless network interfaces. 

Mobile IPTV terminal device is required to support the capability to detect wireless network characteristics. 
Mobile IPTV terminal device is recommended to support functions to change its transport capabilities such as bandwidth based on the network conditions. It can take place where the handover occurs to provide seamless mobile IPTV service when the terminal device is moving.
10.2 Functional requirements of Content Delivery Client Functions
Unicast and multicast content delivery client functional block need to interact with relevant transport functions that provide connectivity to mobile/wireless network such as WCDMA, WiBro, and WiFi, etc. Relevant technologies such as evolved MBMS of 3GPP and enhanced MBS of IEEE to support multicast/broadcasting applications should be taken into account. Also, error recovery function is very important to deliver contents for mobile IPTV service.

Mobile IPTV terminal device is recommended to support FEC error recovery mechanisms.
10.3 Functional requirements of Media Client Functions
[Note: we should have a clause on Quality of Service for Mobile IPTV, and insert the following sentence]
It is desirable that the quality of mobile IPTV service can be degraded but it can be maintained without disconnection of service. When IPTV terminal device is moving, the wireless network characteristic can change. If the quality of wireless network is degraded due to mobility, it may not be possible to continue to get mobile IPTV service with the same quality. If the quality of media can be adjusted, mobile IPTV service can be provided without service discontinuity.


Mobile IPTV terminal device is recommended to support functions to request IPTV service provider to adjust CODEC characteristics when wireless network characteristics have been changed.
10.4 Functional requirements of Control Client Functions
For mobile IPTV service, the terminal device capability should be managed for efficient contents delivery over mobile/wireless network environments. This terminal device capability information needs to be exchanged between terminal device and IPTV network to control contents delivery. Also, the terminal device capability information may need to be modified for the same session for providing seamless mobility service. 
Mobile IPTV terminal device is required to support capability to provide following terminal device capability information:

· Type of network interface and its features

· Capability information of display device
Mobile IPTV terminal device is required to support capability to provide characteristics information (ex. available bandwidth, SNR, BER, etc.) of the link that IPTV terminal device is connected.
10.5 Functional requirements of SCP Client Functions

Requirements for SCP client function of mobile IPTV Terminal Device need to be aligned with the relevant detailed security requirements, described in Draft Rec. ITU-T X.iptvsec-1. Detailed security requirements may be described for service security, content protection, device security, and user security.
10.6 Functional requirements of Performance Monitoring Functions
10.7 Functional requirements of Terminal Device Management Functions

10.8 Functional requirements of Application Client Functions
11. Capabilities for mobile IPTV Terminal Device
11.1 Network Attachment and Service Discovery
11.2 Transport
11.3 Hand-over

Handover is ability to provide services with some impact on their service level agreements to a moving object during and after movement [ITU-T Q.1706].
11.4 Content Delivery
11.5 Service Navigation
11.6 Security
11.7 Privacy
11.8 QoS
11.9 Quality and Performance Monitoring
11.10 Adaptability
11.11 Codecs
12. Interfaces for mobile IPTV Terminal Device 
 [Editor’s Note: Interfaces need to be aligned with functional architecture. It is reqired to align other relevant document for further work on interfaces.]
12.1 Network interface

12.1.1 Mobile/wireless network interface

There are various mobile/wireless access networks for providing mobile IPTV services. It will be very useful for users if mobile IPTV terminal device support a lots of mobile/wireless network technologies such as WCDMA, HSDPA, WiBro, and WiFi, etc. However, there will be limitations to support several interface at the same time due to the lack of terminal capability.

Mobile IPTV terminal device is required to equip more than one mobile/wireless interface for providing mobile IPTV service.

12.1.2 Fixed network interface

Although mobile IPTV terminal device, it will be very helpful in the home and enterprise network environments if it provides fixed network interface such as LAN.

Mobile IPTV terminal device is recommended to support LAN interface.

12.2 Peripheral device interface

This interface is between mobile IPTV terminal device and peripheral device such as USB adapter, mobile phone headset, Bluetooth device and infrared communication devices, etc.

Mobile IPTV terminal device is recommended to support USB interface. Also, it can optionally support other peripheral interface.

12.3 User input interface

This interface allows user input to handle mobile IPTV terminal device. It can be a hardware or software components such as microphone, remote control device, keyboard, and touch screen, etc.

Mobile IPTV terminal device is required to support more than one input interface.

12.4 Other input interface

There will be other types of input interface for the interaction between the user devices and the appropriate applications of the module IPTV terminal device.

Mobile IPTV terminal device can optionally support other input interface.

12.5 Output interface

This interface is between mobile IPTV terminal device and output devices such as speaker, headset, display, home theatre system, external PVR, etc. It facilitates transfer of audio and video signals from IPTV terminal device to the output device.

Mobile IPTV terminal device is required to support audio and video output interface. 

12.6 Security module interface

This interface is between mobile IPTV terminal device and removable security module such as IC card.

Mobile IPTV terminal device can optionally support removable security module interface.

Appendix I
General Requirements for mobile IPTV services
(This Appendix does not form an integral part of this Recommendation)

Recommendation ITU-T Y.1901 describes various aspects of IPTV service requirements. Some of these requirements of Y.1901 are related to mobile IPTV service and it may need to be applied to specify detailed functional requirements and capabilities of mobile IPTV Terminal Devices. 

The followings are general requirements for mobile IPTV services, described in ITU-T Y.1901. These requirements should be taken into account for mobile IPTV Terminal Device in appropriate.

· R 6.4.3-01: The IPTV architecture is required to support mechanisms for exchanging subscriber-related information between the visited network(where the end-user accesses the IPTV services) and the home IPTV service provider (where the end-user has its subscription to the IPTV services) in case mobility is supported.
· R 6.4.3-02: The IPTV architecture is required to support mechanisms for discovering and selecting end-user’s service profile from the IPTV terminal device or the home service provider that will be used by the end-user whenever accesses such IPTV services from a visited network in case mobility is supported.
· R 6.4.3-03: The IPTV architecture is required to support mechanisms for discovering and selecting IPTV services provided by the home IPTV service provider for roaming users in case mobility is supported.
· R 6.4.3-04: The IPTV architecture is required to support capturing relevant control context information from the originating terminal device, and transferring them to the target terminal device in case mobility is supported.
· R 6.4.3-05: IPTV architecture is required to support nomadism for both personal mobility and terminal mobility. Note: further information concerning nomadism, personal mobility and terminal mobility can be found in [ITU-T Y.2201].
· RR 6.1.1-01: The IPTV architecture is recommended to allow seamless IPTV service provision and operation across different networks supporting IPTV services.
· RR 6.1.4-03: The IPTV architecture is recommended to support capabilities for the end-user mobility allowing access to IPTV services by the end-user either in motion or not.
· RR 6.4-03: The IPTV architecture is recommended to support the ability to identify wireless network characteristics information sent by the IPTV terminal device.
· RR 6.4.1-02: The IPTV architecture is recommended to allow the delivery of IPTV services over different access networks (e.g. cable, optical, xDSL, wireless).
· RR 6.4.3-01: Where support for terminal mobility with service continuity exists, such support is also recommended for IPTV.
Appendix II
Use cases and Service Scenarios
(This Appendix does not form an integral part of this Recommendation)

TBD
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