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Abstract
  This contribution discusses basic requirements for  IPTV services, which any IPTV service would need to satisfy and proposes  a set of characteristics that would be helpful in demarcating the base-line functionalities. This proposal  modifies a section on profiles described in the Living List: IPTV Service Requirements FG IPTV-DOC-0054. 
1. IPTV services
Currently telecom service providers have placed a high priority on delivering video over IP and replacement of linear multi channel broadcasting as a means to complete their triple-play service bundles. Technically speaking, the 1st phase technologies are composed by simple integration of existing technologies of broadcasting area and communication area.
For example, the following would be deemed a scenario which any (ITU-T compliant) IPTV service would satisfy:

“You buy a standard IPTV box.  You are already subscribed to a service operator and a network operator.  You bring the box home with you and connect it to the IPTV service outlet with the cable that comes with the box.  You turn it on with the controller, and start looking for the content you would like to enjoy. You find such content and start consuming the content.”

This simple scenario may be realized in various ways by different implementations. The scenario itself may be open to different interpretations. For example, the box may be a set-top box or a TV set; the cable may or may not be Ethernet cable; “looking for content” may mean “being guided by an EPG”, “searching with a keyword”, or simply “zapping”; and finally the consumption of the content may mean just “tuning in” to a broadcast program or receiving a VoD program. 
In the future, IPTV service will be evolved as future multimedia contents service which can provide various value-added and blended services and rich multi-media contents on the standard platform. And also the number of customers is growing rapidly and geographical and operational service domain is getting extended for global interoperable service. Accordingly, service providers are going to demand scalable and efficient delivery technologies and global interoperability for spreading out service. 
2. Analysis of market needs

· Requirement Group 1– “Enhanced and/or Interactive TV over IP network”
· delivering video over IP and replacement of linear/broadcast service as a means to complete triple-play service bundles for improving ARPU
· Deploying services rapidly as soon as possible based on simple integration of existing technologies 

· Need standardized service layer platform(End systems, Middleware, Media Codec, Security Software etc) and Interfaces for service operation systems

· Requirement Group 2 –  “TV + Internet + (Home network, Dispersing subscribers and channels)”
· Integrated web browsing service

· Dispersing subscribers and channels

· Exclusivity of contents, niche Contents

· QoE  for premium customers

· Upgrading IP delivering for efficiency and   scalability

· Requirement Group 3 – “TV + Internet + Fixed/Mobile Telephony + (QoS, Mobility, Service Blending)”
· Seamless mobility, personalized service, blended service of  communication and broadcasting

· QoS guaranteed global interoperability, inter-working

· Building future contents service infrastructure(Navigation, Personalization, Targeting etc)

· Need standardized service/network control infrastructure for integrated/blended service and integrated QoS control(session/call control, service signalling, QoE control, service blending etc)

3. Classification of  IPTV application services based on market needs 

< Table 1>  Classification of  IPTV application based on market needs
	
	Example applications
	Market Needs

	
	
	RG1
	RG 2
	RG3

	1) Linear/Broadcast Service
	· Basic Linear/Broadcast TV(A/V/D)
	H
	
	

	
	· Linear Broadcast with Trick Modes(PVR/NPVR)
	
	H
	

	
	· Pay Per View/Pay Per Channel
	H
	
	

	
	· Multi angle TV
	
	
	H

	2) On Demand Service
	· Multi-media on Demand(Video/Music/Audio)
	H
	
	

	3) Downloadable Multi-Media service
	· Video/Music/Audio
	H
	
	

	4) Interactive TV Service
	· T-information(news, weather, transportation, local community, government)
	H
	
	

	
	· T-commerce(banking, stock, shopping, ticketing, auction etc)
	H
	
	

	
	· T-entertainment(photo album, karaoke etc)
	H
	
	

	
	· T-education
	H
	
	

	5) Communication and Messaging
	· VoIP, Video Conference, e-mail, SMS, Messenger etc 
	
	
	H

	6) Internet Service
	· Walled Garden(Data portal, Terrestrial portal)
	H
	
	

	
	· Internat Access
	
	H
	

	7) Games
	· Single Player Games
	H
	
	

	
	· Multi-Player games
	
	H
	

	9) Advertising Service
	· Typical Broadcast Advertising
	H
	
	

	
	· Targeted Advertising
	
	H
	

	
	· Embedded Advertising with other services such as e-mail and games
	
	H
	

	10) Service Information
	· EPG/IPG
	H
	
	

	11) 3rd Party Contents Service
	· Downloadable Video/Music/Audio
	
	H
	

	
	· On Demand Video/Music/Audio 
	
	H
	

	
	· Linear/Broadcast Video/Music/Audio
	
	H
	

	12) User Created Contents Service
	· Downloadable Video/Music/Audio/Photo etc
	
	H
	

	
	· On Demand Video/Music/Audio
	
	H
	

	
	· Linear/Broadcast Video/Music/Audio
	
	H
	

	13) Blended Service
	· New application based on integration of Communication, Broadcast,  and Community

· For example, Channel Invitation or Channel Presence between Community Group Members 
	
	
	H

	14) Mobile IPTV
	· On Demand Video/Music/Audio
	
	
	H

	
	· Linear/Broadcast Video/Music/Audio
	
	
	H


It is rather clear from the discussion over IPTV that the term IPTV can mean many things. It is also clear that IP (Internet Protocol) can provide many services and functions.  Since it is unrealistic to take into account the whole of the multitude of possibilities of IPTV, it is necessary to clarify the basic use cases and scenarios essential to IPTV and to demarcate the minimal requirements that need to be standardized. This contribution describes one such minimal scenario and defines levels of profiles -- configurations or collections of features of service and terminal functions -  that satisfy the scenario, and proposes the basic profile as the one that needs to be targeted at.  
1. three phased evolution scenario of IPTV service architecture

Corresponding to the requirement groups above, we can envisage sets of functionalities that satisfy these requirements. The following table gives a possible list of such functionalities.

< Table 2>  List of Functionalities corresponding to Requirement Groups
	
	RG 1
	RG 2
	RG 3

	1) Target
	· Enhanced and/or Interactive TV over IP network
	· TV + Internet + (Home network, Dispersing subscribers and channels) 
	· TV + Internet + Fixed/Mobile Telephony + (QoS, Mobility, Service Blending)

	2) Service Features
	2.1)

Contents
	· Multi Channel Broadcasting

· MMoD(Video, Music, Audio)
· Walled Garden Internet Contents
	· Stored Broadcast Contents
· Internet Contents
· 3rd party  and User Created Contents(downloadable, on-demand)
	· Multi angle TV
· 3rd party  and User Created Contents(Linear/Broadcast)
· Contents for Mobile Device(On-demand, Linear/Broadcast)

	
	2.2)

Service Feature
	· Refer to <Table 1>
	· Refer to <Table 1>
	· Refer to <Table 1>

	3) End

Systems/Home Network
	· STB+TV
	· PC-type
· Harmonization with Home Network
	· Mobile phone
· PDA-type, Portable Video Device

	4) Function-al

Capability 

of

Service

Layer
	4.1) Middle-ware
	· ACAP/OCAP/MHP/

Proprietary

· de-facto
	· Optimized IPTV Middleware for IP Environment
	

	
	4.2) 

Media

Codec
	· MPEG-2TS(SD, HD)

· H.264
	· H.264-SVC

· Optimized for IP Environment
	· Optimized for Mobile  IP Streaming Environment

	
	4.3) Security 

SW
	· CAS and DRM
	· tbd
	· tbd

	
	4.4) Metadata
	· Basic EPG
	· EPG + Navigation(IPG)
	· Personalized EPG

	5) Function-al

Capability

of

Transport

Network


	5.1) QoE/QoS
	· SLA based Static RM
	· Service driven On Demand RM
	· Integrated QoS Control for TPS Service

· Session Admission Control with On Demand RM

	
	5.2) Delivery Protocol
	· IP/UDP/RTP/MPEG-2TS(H.264)
	· Direct IP Transport for Efficiency
	· Efficient Streaming  for Wireless IP Environment

	
	5.3)

Multicast
	· Restricted

· PIM-SSM/IGMPv2/IGMPv3
	· Scalable Multicast

· IGMP + Access Security
	· Multicast + QoS

	
	5.4)

Access
	· xDSL, Ethernet/E-PON
	· Hybrid(IP + Terrestrial  Broadcast/Satellite)
	· WLAN, WiFi

	
	5.5) 

Inter-working
	· None
	· Loose Interworking for 3rd Party Downloadable/On-Demand Contents
	· QoS Enabled Interworking for 3rd Party Live/Broadcast Contents

	6) Service/

Network

Control Capability
	6.1) QoS

Control
	· Static SLA for Each Service
	· On-Demand QoS control for IPTV Applications

· QoS for Home Network
	· Integrated QoS Control for all Multi Media Applications

	
	6.2) Session/

Call Control
	· Service Control Architecture for Session-based Service
	· Monitoring of IPTV Service Status for Network Control
	· Blended Service Control Architecture 

· IMS Integration

	
	6.3)

Service

Signalling


	· Real Time Streaming Protocol and IGMP
	· Incorporation of SIP-IETF Protocol 
	· Unified and Scalable Protocol

	7)

Service Operation 

and

Manage-ment
	7.1)

Subscriber Profile

Manage-ment
	· Separated 
	
	· Unified Subscriber Profile Management


Proposals
Against the background of the different sets of requirement groups, we propose to consider a minimum set of such requirements. This section describes such minimal sets.
2.  Levels of Requirements
2.1 Minimal Functional Requirements
The terminal that satisfies the requirements implicit in this scenario can also vary. The following functionalities are some of the options that the terminal may or may not have.

· Multicast IPTV channel service

· Bi-directional (unicast) On-demand service

· Service with a local storage

In addition to these services or capabilities, it is natural to expect that various additional services enabled specifically by IP would be provided, such as IP phone and e-mail and other messaging. 

These options constitute the basic functionalities that comprise the profiles.

2.2 Sets of Minimal Requirements
Based on the above services and functionalities, the following different profiles can be defined:

· Minimal Profile – provides either Multicast IPTV channel service only (Minimal-Channel) or VOD service only (Minimal-VOD).

· Basic Profile – provides both Multicast IPTV channel service and VOD service.

· Core Profile – provides DVR service. This assumes the terminal has a local storage.

· Enhanced Profile – provides additional IP-based services.

This is summarized in Table 3.

Table 3: The Relation between Requirements and Terminal Functions
	
	Minimal1
	Minimal2
	Basic
	Core
	Enhanced

	Multicast channel 
	X
	
	X
	X
	X

	VOD
	
	X
	X
	X
	X

	DVR
	
	
	
	X
	X

	Other IP services (e.g. VoIP)
	
	
	
	
	X
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