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1. Introduction

In the 4th IPTV FG meeting, WG1 identified the Content Preparation Functions and its relationship with other functions.  However, the developed architecture did not describe sufficient details about its functionalities and relationships with other functions. 
2. Observations
1. Some IPTV applications, such as UCC and business to business application in the service scenarios document, add or delete the service provider’s content asset on the user’s request.  And they also control the schedule that each content should be delivered.  Thus, there should be some control interface between the IPTV Applications and the Content Preparation.
2. The Content Preparation requires an interface to the Service Control Functions (SCF).  In case of content acquisition, including UCC, the Content Preparation requires the secure and reliable transport control mechanisms that the SCF provides.
3. Some service providers acquire content from non-IP transport network, such as satellite network.  Therefore we need to add the Access Network Functions in the Transport Stratum for this scenario. 

4. The Content Preparation has various functions and the relationship between those functions depends on applications. Thus the explicit relationship between functions can be misleading.  Especially in processing content, it is hard to expect that all functions are implemented in one system.  It will be implemented as several service-specific or application-specific systems.
3. Details of the Content Preparation 
The Content Preparation consists of three functions, the Content Management Function, the Content Processing and Storage Control Function and the Content Processing and Storage Function.
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Figure 1. Details of the Content Processing

Content and Key Management Function
Manages IPTV content and various metadata including content protection keys.   The Content Mangement Function manages the whole content processing flow from acquisition to deployment, with the Content Processing and Storage Control Function.  And it processes the metadata acquired from the Content Provider and generates additional metadata that describe the result of content processing.   The acquired and generated metadata, including content protection keys, are provided to the IPTV Applications.
Content Processing and Storage Control Function

Controls and monitors the content processing on the request from the Content Management and the IPTV Applications.  And it requests the Service Control Functions to establish secure and reliable content transmission path between the Content Provider and the Content Processing and Storage Function.
Content Processing and Storage Function

Acquires content from the Content Provider via IP or non-IP transport network, processes and outputs the content in suitable format for content delivery.  This function also stores the received or processed content, if necessary for internal processing.  

It performs the following operations.  But the operations to be performed and their orders depend on the application characteristics and implementations.
· Content acquisition – acquires the content from the Content Provider via IP network in the download or streaming manner.  Also, the content can be acquired via non-IP transport network such as the satellite TV.  The transmission between the Content Provider and Service Provider can be encrypted for transmission security, and encapsulated with some transport layer protocol such as MPEG Transport Stream.  It decrypts and decapsulates the received transport stream to extract the content.
· Content Protection – decrypts the received content from the Content Provider and encrypts it for content protection.
· Content Modification – edits and transcodes the content (e.g., ad-insertion, resizing, segment extraction, codec conversion and so on).

· Content Storage – stores the acquired content. 

· Content Packaging – selects and combines multiple contents into a content to be delivered (e.g., packaging a movie with different subtitles, generating MPEG Transport Stream with content and interactive applications). 
· Content Scheduling – provides timing information for ad-insertion and scheduled content delivery.  The service provider or user can create their own TV channel stream with playing content on the schedule.

· Content Deployment – outputs the processed content to the Content Delivery and Storage Function in the streaming or download manner.  It encrypts and encapsulates the content for the content delivery.
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Figure 2. Processing Flow Example of the Content Processing and Storage Function
4. Proposals
We propose to
1. decompose the Content Preparation into three functions described in the “Section 3. Details of the Content Preparation” and to integrate the diagram and the text into the detailed architecture diagram and the text for it.
2. add the Access Network Function to support the content acquisition via non-IP transport network.
3. add a control interface between the IPTV Applications and the Content Preparation.
4. add a interface between the Content Preparation and the Service Control Functions.
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