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Abstract
This document describes general requirement for interoperability feature amongst IPTV service providers. In IPTV markets, there will be various types of service providers; like IPTV transport provider, content provider, and contents aggregator. Each provider need service combination of different type of service providers or need the clear contract with other service provider to get the quick service spreading. With such a clear internetworking contract amongst IPTV SPs, user can get any sources from content providers through the IPTV transport provider, and we can make IPTV service popular.
To make the optimal contract amongst IPTV SPs and to provide the stable IPTV services amongst multicast service providers, we need the standardization activity defining the features of IPTV service exchange point to handle the service broking function amongst IPTV SPs.  In this document, we are going to define the IPTV SEP (service exchange point) and SEP reference model as interoperability perspective and define essential requirements of IPTV SEP.
Besides these features described in this document, we have many other issues, so SEP features should be studied and updated.
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1 Introduction
1.1 Motivation 
In IPTV markets, there will be various types of service providers; like IPTV transport provider, content provider, and contents aggregator. Each provider need service combination of different type of service providers or need the clear contract with other service provider to get the quick service spreading. With such a clear internetworking contract amongst IPTV SPs, user can get any sources from content providers through the IPTV transport provider, and we can make IPTV service popular.
1.2 Question

To make the optimal contract amongst IPTV SPs and to provide the stable IPTV services amongst multicast service providers, we need the standardization activity defining the features of IPTV service exchange point to handle the service broking function amongst IPTV SPs.  In this document, we are going to define the IPTV SEP (service exchange point) and SEP reference model as interoperability perspective and define essential requirements of IPTV SEP.

Besides these features described in this document, we have many other issues, so SEP features should be studied and updated.

2 References
TBD
3 Terms and Definitions
TBD

4 Abbreviations and Acronyms
TBD

5 Definition of IPTV Service exchange point

To make the optimal contract amongst IPTV SPs and to provide the stable IPTV services amongst IPTV service providers, we need the standardization activity defining the features of IPTV service exchange point to handle the service broking function amongst IPTV SPs.  In this chapter, we are going to define the IPTV SEP (service exchange point) and SEP reference model as interoperability perspective and location of IPTV SEP.
5.1 Define and reference model of IPTV service exchange point

In IPTV markets, there will be various types of service providers; like IPTV transport provider, content provider (or video provider), and contents aggregator (or video contents aggregator). For example, where the video / transport providers are different, video provider sells video service using transport provider’s network. In this case, transport provider is providing the Access / Aggregation /BB Networks, and content provider is providing the video head end system / video STB. In the video contents perspective, there are two different types of SP, one is video content aggregator, and the other is video provider. Video content aggregator has video head end, sells broadcast content to transport provider, and buys the contents from the video contents providers.
Even though IPTV service provider takes whole position as transport provider, video aggregator, video provider, they should interconnect to other SP to provide the huge amount of digital sources to users. To make the optimal contract amongst IPTV SPs and to provide the stable IPTV services amongst IPTV service providers, we are going to define the features of IPTV service exchange point to handle the service broking function amongst IPTV SPs.
Following diagram is explaining the various cases of internetworking reference model amongst SP, and at the any peering point between separate SP networks, we need IPTV SEP.
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Figure 1. IPTV service exchange point reference model
5.2 Location of IPTV SEP

IPTV SEP can be located in any peering point, and can be implemented as router line card, like SBC (Session Border Controller) type. IPTV SEP should negotiate the policy with the other IPTV SEP in different service provider continuously. And the IPTV SEP should get information such as the <which streaming?; which policy?; the information of IPTV service address registry, etc.> from the other SP’s SEP very fast. Now we need to define the IPTV address registry concept and will be explained in next chapter.
5.3 Definition of IPTV information registry in IPTV SEP

For IPTV interoperability, the fundamental information for each IPTV provider should be announced. Here, we define the IPTV information registry.

This registry consists of following fields.

· ID of content aggregator or video provider (BGP AS number is preferred)

· source IP address block

· multicast IP address block (applied for only multicast stream) block

· Descriptor

· Transport protocol(UDP or TCP)

· Port number

· Authentication key (TBD)

· URL for session announcement (https:// )

The purpose of the IPTV information Registry is to define the IPTV source information from all IPTV providers. This registry can be located any place in the SP network but the IPTV SEP should know the IP address of this registry. IPTV information registry can be handled in multiple servers but the content of every IPTV routing registry should be synchronized.

Each IPTV provider should connect to the IPTV information Registry using authentication mechanism. (Detail authentication mechanism; TBD)

An IPTV provider has multiple entries in the IPTV information registry (or IPTV address registry). 

Additionally, the session announcement should be defined for the multicast transmission. The session announcement URL is defined in the IPTV information Registry. Each IPTV provider should announce the session announcement information for all multicast streams.

Session announcement information includes following fields.

· ID of the content aggregator

· Descriptor

· Start time

· End Time

· Multicast address

· Authentication key
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Figure 2. IPTV Address Registry and Session Announcement Server
6 Function of IPTV SEP
In this chapter, we are going to define the essential function of IPTV SEP. Besides functions described in this chapter, we can have many other requirements, so we need many suggestion to make IPTV SEP requirements.

6.1 Access Privileges and authentication function
We need to give Authorization to only allowed user group or IPTV SEP peer to use SP resources. So negotiation of access privileges is absolutely needed.
6.2 Resource Usage, CAC support

We need to give Admission control and/or resource reservation in user base or service volume base, which is a kind of resource broking feature. This feature can be used for essential contract conditions between SPs.
6.3 QoS and Quality monitoring function
This feature means the function to push the QoS policies to IPTV service elements, monitor the quality of each IPTV service.

6.4 Accounting function
We need to go the Metering / charging rules and mechanisms based services usage in IPTV SEP.
6.5 Inter-domain address translation and Control of multicast injection
  In case that the Content Aggregator, Video Providers use different addressing plans, we need to translate multicast addressing plan across domains. It can be useful for seamless video Content Aggregation. And the Video / Transport Providers may also use the different addressing plans, but we should translate such VoD Addresses across domains also.
 In case that the Content Aggregator sells specific Channel Plan to Video transport Provider and we want to control which Channels are injected to Video Provider’s Network, we need to control of Multicast Injection. And this feature is also used for Video Content Aggregation.
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Figure 3. Interoperability among IPTV providers

Network infrastructure for video transportation can be overlay multicast model or native multicast network between a content aggregator and multiple video transport providers. It depends on the network environment of IPTV providers like above diagrams. 

Each content aggregator or video transport provider may have its own address policy and the policy of video transport provider’s internal address may not match the inter-domain address policy. Therefore, each video provider can translate the address from content aggregator to the internal address. The address translation is up to the video provider’s policy. This document doesn’t include how to translate between a inter-domain address and a internal address. But to translate the Inter-domain multicast Address, we can define internal address in the IPTV Address Registry and we can translate it by using of exchanging of IPTV address information exchange.
6.6 VoD Admission Control Support
In IPTV service, VoD is one of killer application and it consumes big bandwidth. So, QoS of VoD service is key requirement and to provide the guarantee of VoD service quality, the IPTV SEP provides the admission control information for the VoD traffic. 

6.7 Security Support function
IPTV SEP should protect the IPTV network and IPTV source against the malicious traffic injection. This feature should be implemented in IPTV SEP.
6.8 Policing of Multicast traffic and Unicast traffic
Based on contract, IPTV SEP can regulate the multicast IPTV traffic or Unicast IPTV traffic. 
6.9 Policy exchange feature

IPTV SEP should change the policy information between SPs. That information includes the Video encoding rate, SLA information and traffic rate, etc.
--
This document doesn’t include the Digital Right Management between the content aggregator and the video provider. 
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