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1 Introduction
This contribution has a discussion on Content Delivery Functions based on the Editor’s note in Document 115.
2 Discussion
There is an editor’s note in section 8.3.2 which said:
[Editor’s Note: Contributions are expected to explain the role and relationships between the content delivery functions, and particularly where control functions reside.]
From what is understood from figure 8-6, there are two kinds of protocols between IPTV Terminal Functions (ITF) and Content Delivery Storage Functions (CDSF), one is Delivery Control Protocol handing user interaction (e.g. VCR commands), and the other is Delivery Protocol handling the storage and delivery of media streams. 
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It is proposed to explicitly split Content Delivery & Storage Function into control part and delivery part to reflect this nature. The control part handles control functions on the delivery part, such as control the media resources, and handling VCR commands; the delivery part handles media storage and delivery.

Furthermore, currently the name of Content Delivery Control Functions seems a little bit misleading, since it is mainly responsible for managing the distribution of the media, and then finding a “best” media server in VoD case, as well as get the mapping between the logical channel identifier and multicast address in LTV case – something more tightly related with the service provisioning procedure, rather than control the Content Delivery & Storage Function.

Therefore, it is proposed to change its name to “Content Distribution and Location Function” to reflect its responsibility and avoid misunderstanding.
3 Proposal
It is proposed to modify section 8.3.2 as follows to reflect the above discussion; at the same time, some editorial changes are made. These changes can be tracked by marks.
8.3.2 Functional blocks constituting content delivery functions

The figure below extends the NGN IPTV Functional Architecture, to include the detail functional components that relate to Content Delivery Functions and their relationship to the Network Transport and Control functions. The details for Unicast Delivery, as used in Content on Demand, and Multicast Delivery, as used in Linear TV, are considered.

The figure applies to three architecture approaches, the IMS case would replaces the Service Control Functions with those in the IMS Architecture shown above.
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Figure 8-6: Content Delivery Functional Architecture 

The high-level functionality for Applications, Service Control and Content Delivery is as described above. The following describes the additional functions introduced in this figure:

8.3.2.1 Content Distribution & Location Functions
The Content Distribution & Location Functions control the Delivery & Storage Functions to optimize content distribution and selection and deliver content to the end user.  It includes two major functionalities: Distribution Control Function and Location Function. 
8.3.2.1.1 Distribution Control Function
The Distribution Control Function coordinates the Content Delivery & Storage resources and establishes the optimal distribution policy for distributing content among the Content Delivery & Storage Functions. It uses and maintains the distribution information about how the content is distributed among the Content Delivery & Storage Functions.  It may also use the request information obtained from Location Control Function and distribution information to optimize the distribution policy. 
8.3.2.1.2 Location Control Function
The Location Control Function is used to identify the “best” Content Delivery & Storage Function to be used to deliver content to the Media Client.  The selection criterion includes the distribution information and load status of Content Delivery & Storage Functions, the terminal information, e.g. terminal location and capability, and others.  
The Location Function resolves the application information, such as logical content identifier, into the 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 may associate and maintain the mapping between logical channel identifiers and their corresponding multicast network parameters (e.g. multicast address), and provides the mapping to IPTV Application or IPTV Service Control Function when requested.

8.3.2.2 Content Delivery & Storage Functions
The Content Delivery & Storage Function distributes, caches, stores and delivers the content to the end user. They handle the media control messages, for example, Pause and Fast Forwards, for controlling the IPTV media flows.  They include the major functionalities: Content Delivery Control Function, and Content Delivery Storage Function. 
8.3.2.2.1 Content Delivery Control Function
The Content Delivery Control Function handles control functions on Content Delivery Storage Function, such as control the media resources, and handling VCR commands. 

8.3.2.2.2 Content Delivery Storage Function

The Content Delivery Storage Function further includes Serving Function (Unicast & Multicast), Cache & Storage Function, and Distribution Function.
8.3.2.2.2.1 Delivery Functions (Unicast & Multicast)
Delivery Functions (Unicast & Multicast) are the functional elements responsible for streaming and delivering (e.g. via RTP over UDP, Unicast or Multicast) content streams to the Media Client via the Network Transport and Control Functions.  It may provide other serving functions, such as file downloading and uploading to and from the Media Client.
The Delivery Functions may use the Application’s security information, which is carried by the Media Client’s request, to verify the request from the Media Client.  

8.3.2.2.2.2 Cache & Storage Function
The Cache & Storage Function is 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.  

8.3.2.2.2.3 Distribution Function
The Distribution Function distributes the content, which include live streams or files, among the Storage and Delivery Functions.  It will receive the content from Content Preparation Functions.
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