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1. Introduction

Currently more than 300 service providers are already providing IPTV service, and also many service providers are preparing to provide it.  There are very urgent needs for the standardization of IPTV service.  But, IPTV service and technologies for it depend on the service provider’s business vision and the established networks.  Consequently, IPTV standardization implies standardization on various service categories, functionalities, infrastructures and service platforms. Therefore 
In the second FG IPTV meeting, WG1 agreed the necessity of phased approach for IPTV standardization and developed “living list #2 : IPTV Standardization Roadmap”.

2. Proposal

We propose the attached texts as the first input of IPTV standardization Roadmap.

______________________________
Title: IPTV Standardization Roadmap

1. Scope 

The objective of this document is to describe the roadmap for IPTV standardization.  This document specifies followings;
· Three phased roadmap based on market-urgency and technical feasibility

· Principles for defining each phase

· Target services for each phase

· Required characteristics for each phase

However, detailed issues on system requirements and implementation are not discussed in this document.

2. References 
The following ITU-T FG-IPTV documents and other references contain provisions, which, through reference in this text, constitute provisions of this document. 
[1] FG-IPTV-DOC-0059 (2006), Living List: IPTV Services Scenarios

[2] FG IPTV-DOC-0071 (2006), Living List: IPTV Service Requirements

3. Definitions and Terms 

3.1 Definitions

3.2 Acronyms and Abbreviations

CoD 

Contents on Demand

EPG
Electronic Program Guide

IPTV
Internet Protocol Television

QoS
Quality of Service

QoE
Quality of Experience

SP
Service Provider

4. Phased Process for IPTV Service

4.1. Overview

“IPTV service scenarios” and “IPTV service requirements” define IPTV services and requirements for IPTV network.  The IPTV network should satisfy all the requirements identified.  But it is difficult to develop the complete IPTV specifications satisfying all the requirements in single step.  In this document, the IPTV standardization process is classified into three phases.

In classifying phases, the following principles are considered.

· Market urgency – the services that are widely deployed in the market should be standardized with high priority.

· Technical difficulty - the level of standardization effort should be considered.

· Consistency – the results of each phase should be aligned with the results of other phases.

· Compatibility – as a result of phased process, there will be end devices and networks having different capability sets.  The end device is expected to be used in the network with different capability set.  Thus, the capability set of latter phase should include all the capabilities of previous phases.  

4.2. Description of each phase

Table 1 shows the characteristics of each phase on user perspectives. 

In phase 1, users may recognize the IPTV service as terrestrial/cable/satellite digital TV service providing CoD service.   In phase 2, users may recognize the IPTV service as internet service enabled TV.  Users access web applications and internet content with IPTV end devices.  Complete set of IPTV service that satisfying all the requirements are provided in phase 3.

Table 1 Phases on User Perspectives

	
	Phase 1
	Phase 2
	Phase 3

	
	TV/CoD over IP Network
	Internet Service Enabled TV
	Complete IPTV on NGN

	Service Category
	Linear/Broadcast TV

Content On Demand
	Web Services

Interactive Data Services
	Telephony Services

Converged Service

Mobile IPTV Service 

	Content Diversity
	SP Provisioned Content 
	3rd Party Content

Internet Content

User Created Content
	

	Interactivity
	Content Selection/View

(Play/Pause)
	Various Content Manipulation (Search, Save, Copy, Transfer, …)

Internet Services
	Telephony


End devices are classified into five profiles on their service capability.  End devices will be implemented with different profiles.  Thus, compatibility between different profiles is required.  

Table 2 End Device Profile

	
	Phase 1
	Phase 2
	Phase 3

	
	Minimal 1
	Minimal 2
	Basic
	Enhanced
	Full

	Channel
	X
	
	X
	X
	X

	CoD
	
	X
	X
	X
	X

	Interactive Data and /or Storage
	
	
	
	X
	X

	Telephony 
	
	
	
	
	X


Table 3 lists the deliverable services for each phase.

Table 3 Services for each Phase

	1st Level
	2nd Level
	Phase 1
	Phase 2
	Phase 3

	Content
	Channel
	Linear/Broadcast TV and Audio

Broadcast Ad.


	Trick Mode
PPV 
NPVR
Multi-angle
PVR
Content Sharing

User Created Channel

3rd Party Channel
	Mobile IPTV

Targeted Ads

	
	On Demand
	Real/Near Content on Demand
	Push Content on Demand

User Created Content

3rd Party Content
	Mobile IPTV

	
	Content Navigation
	 EPG 
Content Advisory
	IPG

IPTV/Internet Portal
	

	Interactive Data
	
	Internet Access

E-mail

Chat 

Presence

Interactive Ad.

 T-Information(news, weather, transportation, government)

T-Entertainment(game)

 T-Commerce(banking, shopping, ticketing,)


	Location-based Service

	Telephony-based 
	
	
	SMS

Caller ID

Voice Call/conference

Video call/conference

Converged Service


Table 4 summarizes the target environment and required functionalities for each phase.

[Note] Interfaces and signalling protocols between each domain are not classified here.  Priorities and capabilities on interfaces and signalling protocols are needed for describing architectural aspects.

Table 4 Target Environment and Required Functionalities

	
	Phase 1
	Phase 2
	Phase 3

	Target End Device
	STB without storage
	PC / STB with storage

	PC/STB/Mobile device with storage

	Target Network Infrasturcture
	Wired IP network
	Wired/wireless IP network
	NGN including mobile network

	Target Network QoS Model
	Best-effort or Diffserv
	SLA-based QoS control
	NGN QoS control

	Security Aspects
	Content security(select/view only)

Service security
	Content security(various manipulations)

End device security
	Network security

	QoS/Performance Aspects
	Dedicated/Provisioned QoS
	Dynamic QoS
	Dynamic QoS on NGN

QoE/Performance monitoring

	Middleware Aspects
	Content metadata
	Content delivery/ licensing metadata

Content provisioning
	User metadata

	End System Aspects
	A/V format

Terminal management
	Remote management

Home networking
	

	Network Control Aspects
	Identification

Stream control

Transport packet format
	Content distribution

Session control
	Multicast network control


5. Requirements 

[Note] The requirements and scenarios in this section are not aligned with “IPTV Services Scenarios” and “IPTV Service Requirements”.  And their purpose is describing characteristics of each phase.  They should be aligned with related documents along with the development.

5.1 IPTV Standardization Phase 1

5.1.1 Service Requirements for Phase 1

Service requirements in this phase are as followings.

· The IPTV network provides linear broadcasting service and CoD service on IP networks.

· The IPTV network provides service information for navigation and selection on contents.

· The IPTV network provides interactivity on viewing contents such as play and pause.

5.1.2 Service Scenarios for Phase 1

A Use Case: CoD Service


a. SP provides content information to a user.


b. the user selects content with the received content information.


c. SP transmit the selected content to the user. And user watches it.

d. While watching, user needs to pause for a while because of some urgent works. 

e. The viewer presses “Pause” button on the remote controller, the video is immediately stopped.

f. After finishing the urgent works, the viewer continues to watch the content by pressing “Play” button then it plays again from the paused point. If the viewer wants to skip some part, he/she can move to directly the latest part of the program.

5.1.3 Architectural Requirements for Phase 1

In this phase, the IPTV service is provided on wired IP network with best-effort or diffserv QoS model, on STB without storage.

Architectural requirements for this phase are as followings.

· Security aspect – the architecture should provide content security for content selection and view only use case.  And service security for AAA should be provided.

· QoS/performance aspect – the architecture should provide QoS control model on environment that the network support only dedicated or provision based QoS model.

· Middleware aspect – the architecture should provide content metadata model and its delivery mechanism.

· End system aspect – the architecture should define A/V format and provide terminal management.

· Network control aspect – the architecture should define name, addressing and identification schemes and transport packet format.  And the architecture should provide stream control mechanism.

5.2 IPTV Standardization Phase 2

5.2.1 Service Requirements for Phase 2

Service requirements in this phase are as followings.

· The IPTV network provides interactive data services including information, entertainment and commerce application.

· The IPTV network provides internet and 3rd party SP content delivery.

· The IPTV network provides web-based service.

· The IPTV network provides interactivity for various content manipulations including save, copy and transfer.

5.2.2 Service Scenarios for Phase 2

A Use Case: User created channel service


a. SP provides some application for users to make their own broadcasting channels.

b. Using the application and other connected devices with home network such as Web-cam, Camcorders, and mobile phone, user can broadcast the live-shows through Internet.

c. A viewer can search, select and view personal broadcasting programs as IPTV channel.

5.2.3 Architectural Requirements for Phase 2

In this phase, the IPTV service is provided on wired/wireless IP network with SLA-based QoS control model, on PC or STB with storage.

Architectural requirements for this phase are as followings.

· Security aspect – the architecture should provide content security for various kinds of content manipulations including save, copy and transfer.  And the architecture should provide end device security to avoid hacking and virus.

· QoS/performance aspect – the architecture should provide dynamic QoS control.

· Middleware aspect – the architecture should provide metadata model for content delivery and licensing.  And the architecture should provide content provisioning.

· End system aspect – the architecture should provide remote management and home networking.  

· Network control aspect – the architecture should provide content provision/distribution. And the architecture should provide session control.

5.3 IPTV Standardization Phase 3

5.3.1 Service Requirements for Phase 3

In this phase, all the service requirements are expected to be satisfied.  Service requirements in this phase are as followings.

· The IPTV network provides telephony service.

· The IPTV network provides mobility and mobile IPTV service.

· The IPTV network provides converged service.

5.3.2 Service Scenarios for Phase 3

A Use Case: Targeted Ads Service


a. SP can recognize each viewer who logs in the service.

b. Based on a viewer’s specific behaviours like navigating, searching, selecting, and watching, SP can display targeted ads that reflect the viewer’s specific needs and preferences. 

c. When the viewer gives responses on the ads using some input devices, more detailed information delivered through Internet web services is available and direct link to the company’s call centre or instant messaging with counsellors are also possible, if necessary.

5.3.3 Architectural Requirements for Phase 3

In this phase, the IPTV service is provided on NGN including wired/wireless IP network and mobile network with NGN QoS control model, on PC or STB with storage.

Architectural requirements for this phase are as followings.

· Security aspect – the architecture should provide network security.

· QoS/performance aspect – the architecture should provide dynamic QoS control on NGN QoS control model and QoE/performance monitoring.

· Middleware aspect – the architecture should provide user metadata model describing user preference and device capabilities.

· Network control aspect – the architecture should provide multicast network control.

______________________________
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