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I. Introduction

It is proposed to add the use case”Conent-on-Demand Service for Large numbers of Online Users”.
II. Proposed Changes
************ START OF CHANGE ************

5
Use Cases
5.1
Conetent-on-Demand Service for Large numbers of Online Users 
Editor’s Note:
describe how the scalability can be improved with the introduction of P2P regarding CoD scenario for a large number of users.  More users can be served, given a number of media servers and bandwidth.

5.1.1 Service Description
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                                                   Figure 5.x CoD for large numbers of online users
Jessica is an IMS subscriber of operator A, and she wants to view the popular movie “Transformer”, but for some reason she doesn’t want to watch it in cinema. She notices from a pushed advertisment on her IMS client that IMS online movie theatre can provide “Transformer” on demand with a discounted price. So she decides to watch it from online movie theatre.  
(1) Jessica starts her IMS client and begins IMS registration process. After Jessica finishes her registration, the IMS (e.g. a Portal) delivers the program information to the client. Jessica searches and selects the "Transformer" in the program list of the Portal to tell the IMS that "I want to watch Transformer";

(2) After receiving Jessica’s request, the IMS queries the locations of film storage resources of “Transformer”, and then sends back the list of resource locations to Jessica. At the beginning the content cache server 2 has some initial parts of “Transformer” (e.g.  Part 1 and 2) and the content source server has all parts of it. So the IMS tells Jessica "the content cache server 2 has “Transformer”, you may download from it";

Note: “Transformer” is segmented into 10 parts beforehand(named in order as Part 1, Part 2, Part 3 and so on). Only part 1 and part 2 of “Transformer” are downloaded to the cache server 1 since they are the most frequently viewed parts. And then the cache server 2 can obtain part 1 and part 2 from the cache server 1 rather than the content source server.
(3) Jessica’s UE asks the content cache server 2 "Which parts of “Transformer” do you have? Can I download them?";
(4) Upon receiving “yes”, Jessica’s UE downloades the first two parts of “Transformer” from the content cache server 2 and begins to watch “Transformer” and the rest of parts of “Transformer” will be retrieved from the content source server.

(5) Jessica’s UE updates the information (e.g. which parts Jessica currently have) to the IMS and retrieves the latest information of where the “Transformer” parts are distributed from the IMS periodically, e.g. every 2 minutes;

(6)-(8) As time goes by, more and more users around Jessica (in domain 2) join the watching queue of “Transformer” and are served by content cache server 2. More and more users tend to watch the parts that the cache server 2 doesn’t have, so those parts will be retrieved from the source server. As a consequence, the content source server becomes congested and the Quality of Experience for the end users deteriorates. Fortunately, from step (5), the users in domain 2 know that the content cache server 1 has cached the rest parts of “Transformer” and can serve some of the users. As a result, the workload of the content source server is relieved to some extent and can serve more users.
(9)-(10) As time goes by, a lot more and more users in domain 1 and 2 join the watching queue of “Transformer”, and as a consequence the content cache server 1 and 2 are getting overloaded. Fortunately, from step (5), Jessica’s UE knows from the IMS that Jason, Alice and Bob’s UEs around her have some parts of “Transformer”, so Jessica’s UE tries to download some parts of “Transformer” from her three neighbours via the most approriate access technology; As a result, the workload of the content cache servers is relieved to some extent and can serve more users.
5.1.2 Service Benefit

· IMS users’ registration, authentication and service discovery can be reused to support the CoD service.
· It helps reduce backbone bandwidth comsuption and content source server workload if Peer-to-Peer CoD is used because the content can be obtained from multiple sources rather than the central source server.
· If the content is segmented and distributed in the network, it helps reduce the time-to-market of CoD since the segments of video content are smaller and can be downloaded to the cache servers more quickly.
************ END OF CHANGE ************
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