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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-0129. The document considered the existing ITU middleware architectures and harmonized with the middleware architecture recommended by J.200, and made the generic IPTV middleware architecture be inline with the WG1’s functional architecture. 
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 5.2.1, the Generic IPTV Middleware 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-0115 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
3. Background
IPTV architecture defined by FG IPTV WG1 introduces four domain aspects, as shown and described Figure 1 below, to support IPTV architecture.
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Figure 1: Basic IPTV Service and IPTV Domains

· 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 Figure 2 below:
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Figure 2: IPTV Functional Architecture Framework
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. Proposal

It is proposed that Figure 1 of FG IPTV-DOC-0129 should be replaced by the Generic IPTV Middleware Architecture as depicted by Figure 3 and the following related description text should be added into sub-clauses 5.2.1 of FG IPTV-DOC-0129.

[image: image3]
                                   Figure 3: Generic IPTV Middleware Architecture

ITU-T J.200 recommendation describes common middleware architecture:  an Execution Engine (EE), a Presentation Engine (PE) and a Bridge that connects the two engines. As depicted by Figure 2, the IPTV middleware architecture proposed here could seamlessly fit this scope. Here, the Execution Engine can be service platform middleware (figure 1/DOC-0129), and Presentation Engine here extended the function of PE/J.200. So, Figure 3 here is the generic IPTV middleware architecture, it can be suitable for IPTV terminal middleware and services platform middleware. 

(1) IPTV Applications
Application layer is the layer where operators and 3rd parties provide services and applications. These services and applications includes EPG application, VOD, Live TV, PVR, games, Internet applications as well as other value-added services, and etc. 
(2) 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)
(3) IPTV Execution Engine
IPTV Execution Engine is the core part of middleware consisting of middleware kernel and engines to streamline overall IPTV business process and workflow defined in IPTV architecture domains. It can integrate quickly with other systems, such as operators’ existing BOSS, third party service provider, and etc. IPTV Execution Engine invokes the lower layer network interfaces to control service network resources, and provide application functions (APIs) for upper layer. IPTV Execution Engine includes the following functional module:

· Content Delivery Functions, a functional module as defined in IPTV functional architecture. This function can be referred as CDN, including functions of content distributions, content storage, content streaming, and etc, refering to IPTV DOC-0115 for detailed description. 

· Service Control Functions, a functional module. This function includes functions of Service Navigation System, and etc, referring to IPTV DOC-0115 for detailed description. 

· Management Functions, a functional module as defined in IPTV functional architecture. This function includes functions of Subscriber Management System (SMS), and etc, referring to IPTV DOC-0115 for detailed description. 

· Content Provider Functions, a functional module as defined in IPTV functional architecture. This function includes functions of DRM, content encoding, content injection, and etc, referring to IPTV DOC-0115 for detailed description. 

· Resource Management Function, a functional module to manage system resource in IPTV terminals and servers. This function is in addition to the functional module as defined in IPTV functional architecture. 
· Application Management Function, a functional module to manage the life cycle of the application and interaction operation between applications. This function is in addition to the functional module as defined in IPTV functional architecture. 

(4) IPTV Presentation Engine

The IPTV Presentation Engine here is more then PE/J.200,it is a part of generic IPTV middleware architecture and compliance with End-User Functions defined by IPTV functional architecture, and interaction with other function groups. The IPTV Presentation Engine includes the following functional module: 
· End User Function, which can be inherited from IPTV terminal middleware and now become a part of IPTV middleware platform, reference to IPTV DOC-0115 for detailed description.
· Resource Management Function, a functional module to manage system resource in IPTV terminals and servers. This function is in addition to the functional module as defined in IPTV functional architecture. 
· Application Management Function, a functional module to manage the life cycle of the application and interaction operation between applications. This function is in addition to the functional module as defined in IPTV functional architecture. 

· Client of platform middleware residing in an IPTV server on the network side. 

(5) Resource Abstract Layer 
Resource Abstraction Layer (RAL) is to make middleware be able to be executed on selective software and hardware, on servers, STB, client PC and other IPTV physical devices. The RAL includes: 
· Software Resource, such as divers, OS from Windows to Linux flavor, and etc.
· Hardware Resource, computing devices (CPU), storage devices, firmware (codec), rendering devices (display, speaker), IO devices. 

· The resource abstract in an IPTV terminal can be removable storage, decoder, remote controller, and etc. 

· Network Resource Abstract Layer is mainly to shield all kind of network resources (including network protocol) in the lower layer, and provides the transparent interfaces for upper layer. 

(6) Network Transport Functions
Network Transport Functions is as defined in IPTV functional architecture is used to support the interaction and communication middleware service component and applications. Network Transport Functions are based on IP protocol over FTTx, DSLAM, ATM, 3G, and etc. 

The Network Transport Functions in the IPTV terminal side is based on IP protocol over home network. 
_____________
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