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ABSTRACT

This contribution provides proposed text and figure related to Content Delivery Functions for sub-clause 8.1 “High Level Architecture of IPTV” in “FG IPTV-DOC-0084 (7-11 May 2007), Working Document: IPTV Architecture”.

BACKGROUND
ITU-T IPTV FG has reached an agreement of high level IPTV architecture in Bled Slovenia meeting.  Content Delivery Function is one of the functions identified in the high level IPTV architecture.  This proposal attempts to define functionalities inside the Content Delivery Function, aims to further the architecture definition.

This proposal is based on the following IPTV architecture diagram, which complies with the architecture definition from Bled, Slovenia meeting, and contains more definition to clarify each functional module.  The architecture diagram is the result of extensive discussion among colleagues from China after the Bled Slovenia meeting.

The IPTV architecture diagram is as follows:
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Fig. IPTV Functional Architecture with detailed Application Functions, IPTV Terminal Functions, Content Delivery Functions and Service Control Functions
DISCUSSION
Content Delivery Function is accomplished by Content Delivery Network.  The Content Delivery Function contains Content Delivery Control Function and Content Delivery & Storage Function.  The Control Function controls the Delivery & Storage Function to optimize content distribution within Content Delivery Network and deliver content to the end user.

An analogy of Content Delivery Network is the IP network.  The IP network contains control plane functions which accomplish route distribution and convergence and data plane functions which perform the physical packet forwarding.  Similarly, the control functions of Content Delivery Function accomplish the content distribution within the Content Delivery Network and locating the “best” streaming / downloading servers to serve the end user, while the delivery & storage functions of Content Delivery Function accomplishes the physical storage of content and distributing or streaming content among the Content Delivery Network and to the end user.

It is important to recognize that while unicast and multicast are the techniques used to deliver content to the end users, Content Delivery Function is more than unicast and multicast.  Content Delivery Functions must first have robust control function to locate the “video” streaming server or “content” downloading server to serve the end users and to optimally distribute contents within Content Delivery Network to enable better service with least network and computing resource consumed.  Content Delivery Functions must also have robust delivery & storage functions, to overcome the limitation of the underlying network.  For example, if portions of underlying network do not support multicast, a robust Content Delivery Network should be able to overcome this limitation and still deliver the content to the user. 

In summary, unicast or multicast is not the starting point to define Content Delivery Functions’ functionality.  Instead, this document proposes to start Content Delivery Functions’ definition by recognizing their key capabilities that are independent of the underlying forwarding technologies used.

PROPOSAL

This document proposes to make the following section as section 8.1.4 of FG IPTV-DOC-0084, after section 8.1.3,
8.1.4 Content Delivery Functions
[Begin: From C62 Section 8.1.2 NGN based architecture]

Content Delivery Function provides the functions of distribution and delivery of content for the IPTV applications. 

For example, for On-Demand it could receive a content item, e.g. a digital video file, and distribute this to a set of video servers. The distribution can be rule based and or usage based and the servers may be geographical distributed. It could also provide for the mapping between the Content identifier provided by the IPTV Application to the actual video server and content instance to be allocated to the Media Client.

For example, for Linear TV it could receive one or more digital video streams (IP or otherwise) and output these as IP multicast streams. The reception and streaming may be geographically distributed.  It could also provide for the mapping between a Logical Channel Number and the Multicast Address that the IPTV terminal can receive the channel on.
[End: From]

Content Delivery is accomplished by Content Delivery Network. The Content Delivery Function contains Content Delivery Control Function and Content Delivery & Storage Function.  The Control Function controls the Delivery & Storage Function to optimize content distribution within Content Delivery Network and deliver content to the Media Client.
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Figure 8-X Content Delivery Functions
8.1.4.1 Content Delivery Control Function
The Content Delivery Control Function controls the Delivery & Storage Function to optimize content distribution and selection within Content Delivery Network and deliver content to the end user.  It includes two major functionalities: Distribution Control Function and Locating Function. 
8.1.4.1.1 Distribution Control Function

Distribution Control Function is to coordinate resources and establish optimal distribution policy for distributing contents inside Content Delivery Network. It uses and maintains the distribution information about the contents distributed among the Content Delivery&Storage Functions.  It may also use the gap information obtained by Locating Function to optimize the distribution policy. 
8.1.4.1.2 Locating Function

Locating Function is to select the “best” Content Delivery&Storage Function to delivery content to the Media Client.  The selection criteria include the distribution information and load status of Content Delivery&Storage Functions, the terminal information, e.g. terminal location and capability etc, and others.  

Locating Function resolves the logical application information, such as logical content identifier, to physical content serving information, such as the address of the server providing the requested content, the protocol used, and in the case where multicast is used, it associates and maintains the mapping between logical channel identifier and the corresponding multicast network parameters (e.g. multicast address), and provides the mapping to IPTV Application or IPTV Service Control Function when requested.
Locating Function also keeps track of the gap between the distribution of content among the Content Delivery Network and the request of the content from the End Users.  This gap information helps the Content Delivery Control Function to optimize the content distribution in the Content Delivery Network.
8.1.4.2 Content Delivery & Storage Function

Content Delivery & Storage Function caches and stores the content, delivers the content to the end user, as well as distributes content inside Content Delivery Network. It also handles the media control messages for controlling the IPTV media flow.  It includes three major functionalities: Serving Function, Cache & Storage Function, and Distributing Function.
8.1.4.2.1 Serving Function
Serving Function is the functional element responsible for streaming and delivering (e.g. via RTP over UDP, Unicast or Multicast) content streams to the Media Client via the Network Transport Functions.  It may provide other serving functions, such as file downloading and uploading to and from the Media Client.
The Serving Function may use different packet forwarding mechanisms to deliver the content. It may use unicast, multicast, or combination of the two.
The Serving Function may use the Application’s security information, which is carried by the Media Client’s request, to verify the request from the Media Client.  

The Serving Function may be under the control of IPTV Service Control Functions and Application Functions.
8.1.4.2.2 Cache & Storage Function
Cache & Storage Function is to the functional element responsible for caching the live stream content, such as for time-shifted linear TV, and for storing the file content, such as for video on demand or other file-based IPTV services, inside Content Delivery Network.  

8.1.4.2.3 Distributing Function
Distributing Function is to distribute content, which include live streams or files, among peers in Content Delivery Network.  It is also to receive content from Content Preparation Functions.
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