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1. Document Scope

This document is intended to extend architecture and implementation of IPTV middleware described in FG-IPTV WG6 working document DOC-0097. The purpose is make IPTV middleware fully compliance with IPTV Architecture, working document ‘FG IPTV DOC-0084’ of ITU-T FG-IPTV-Working Group 1.
It is not this document purpose to depict the detailed implementation of each component but a common set of application programming interfaces and attached functionality for each middleware supplier to follow
The IPTV middleware architecture described in this proposal can be used for section 7.3.1, the Generic Architecture of WG6’s middleware working document.
2. Discussion 
The document is to extend, or update, current IPTV middleware architecture to compliance with IPTV architecture referenced in FG IPTV DOC-0084 of FG-IPTV WG1. This is an on-going effort until IPTV architecture has been finalized.
Several use case has been considered thorough in order to leverage IPTV beneficial to both service provider and IPTV operator
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3. Background
IPTV architecture defined by FG IPTV WG1 introduces four domain aspects, as shown and described below, to support IPTV architecture.

[image: image1.wmf]Content 

Provider

Service 

Provider

Network 

Provider

End

-

User

View

Content


· Content Provider: The entity that owns content or is licensed to sell content or content assets.

· Service Provider: The entity that provides the IPTV Service to end user. Typically, the Service Provider acquires or licenses content from Content Providers and packages this into a service that is sold to end user. 

· Network Provider: The entity providing that connects the Customers and the Service Providers. The Service Provider and the Network Provider could be the same entity. 
· End-user: The entity that consumes and pays for the IPTV Service. 

With the concepts of four domains, IPTV functional architecture framework could be defined as several functional groups in diagram below:
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Obviously, current terminal based IPTV middleware won’t be able to fulfil the scopes of IPTV architecture. To fully compliance with IPTV architecture, current middleware scopes implementation needs to be extended or updated.

· Terminal based IPTV middleware won’t be able to fully leverage IPTV characteristic because majority of IPTV interactive and interoperable operations are largely relying on server based manipulation and coordination. Thus, IPTV middleware should be beyond terminal based implementation. 

· IPTV middleware should considering plug ‘n play typed framework to effectively support interoperable and 3rd party integration to IPTV platform, such as Next Generation Network, IMS and service module from other vendors

· Should support various topologies, such as centralized and distributed, of IPTV service model. To approach it, modulated design is most important.

· High scalability, performance and reliability are definitely the basic goals 

· A set of interface or API in granular should be provided for different development or service enabling purposes. 
4. Contribution

According on the review and consideration, this document intends to make key contributions to several sections in FG IPTV-DOC-0097 working document.
4.1 Scope of IPTV Middleware 

Contribution to section 5.1

According to IPTV architecture, core function of IPTV middleware is to implement Content Delivery Functions, Service Control Functions, End-User Functions and partial Application Support Functions to present a service enabling platform for service provider and manufacturer to quickly and effectively deploy IPTV service and product, by compliance with IPTV architecture. 

4.2. Generic Architecture
Contribution to section 5.2.1, the figure of IPTV service platform middleware architecture is proposed to be expanded to support the requirement or demanding from other domains 
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The middleware system should consist of at least three layers;

Resource Abstraction Layer (RAL) is to make middleware be able to be executed on selective hardware such as server, STB or client PC 
· Resource map for network or single device with OS support from Windows to Linux flavor

· IP based network access via DSLAM, ATM, or SONET (important to provisioning)

· Network Transport Functions defined in IPTV architecture
Service layer – Core part of middleware consisting of middleware kernel and engines to streamline overall IPTV business process and workflow defined in IPTV architecture domains. Basic services like streaming server or EPG or Internet access will be presented for enabling. 
According to the IPTV architecture, this layer should include the following function modules:  
· Content Delivery Functions, a functional module as defined in IPTV functional architecture, reference to IPTV DOC-0084 for detailed description.
· Service Control Functions, a functional module as defined in IPTV functional architecture, reference to IPTV DOC-0084 for detailed description.
· End-user Functions, which can be inherited from IPTV terminal middleware and now become a part of IPTV middleware platform. reference to IPTV DOC-0084 for detailed description.
· Application Support Functions. As a support group, it provides the service enabling method for service provider or content provider to build new service or application. This function group should not present any service or application targeting end-user. Please reference to IPTV DOC-0084 for detailed description.
· Resource Management, a functional module to manage system resource in IPTV terminals and servers. 
· Service Management, Service Profile and Service Enablers should be core part of middleware engine to streamline either basic or service enabler typed function, like EPG page insertion, which are built on top of function groups defined in IPTV functional architecture. API layer will present these basic or service enabler typed function call in granular to service provider to use. 
API layer – A set of interface for service provider or manufacturer to build specific applications and be presented in granular based for variety of utilized purpose.
· Service API – a service enabling typed API such as STB authentication or get subscriber balance

· Function based API – for some specific feature like EPG page insert/delete
· Programming API – especially for terminal device development kit (SDK). For example, to allocate memory buffer.
· Support varies OS (Windows, WindowsCE, or Linux flavor OS), common protocol (IP, SOAP/XML) and programming interface (C/C++, Java, PHP)

4.3 Generic Terminal Middleware Architecture
Contribution to section 5.3.1 by adding following description
“This terminal middleware architecture is a part of overall middleware system and compliance with End-User Functions defined by IPTV functional architecture, and interaction with other function groups. For compatibility purpose, this terminal middleware would/could present as a superset to support other service model, such as Cable and DVB.” 
5. Use cases
Add following use case to working document for better illustration.

5.1 Traditional centralized VOD system

This is a typical IPTV use case inherited from the view of middleware architecture. Physically, STB links with middleware system by DSLAM. Logically, Terminal process running on STB will fulfill its request by talking with API of server process or other process running on remote (server) site via network layer.
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· End-User Functions is running on STB

· Other middleware will run on servers

5.2 Distributed model

This is another common use case to build a distributed middleware service model. Partial middleware process will run in remote site, comparing to a centralized model. Physically, those sites will be networked by network layer. Logically, they will call predefined API to exchange data and implement requests.
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· Site 1 and site 2 is connected by network interface 

5.3 The third party EPG server integration

If service provider favors existed service component such as EPG server, they could integrate that EPG service into middleware domain as long as that 3rd party EPG server compliance with EPG API defined by middleware kernel. In that case, native EPG server will be stopped in function.
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· Follow process framework of middleware system specification, 3rd party module or device should be easily integrated with to play some logic role in middleware.  
6. Proposal 

We propose to insert or add the section 4 and section 5 of this proposal to the middleware working document – DOC – 0097, specifically: 

· Insert section 4.1 of this proposal into section 5.1 of the middleware working document 

· Insert section 4.2 of this proposal into section 5.2.1 of the middleware working document 

· Insert section 4.3 of this proposal into section 5.3.1 of the middleware working document 

· Add section 5 of this proposal as a new section of the middleware working document. 
_____________
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