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I. Introduction

It is proposed to add the use case” Live Streaming Service for Large numbers of Online Users”.
II. Proposed Changes
************ START OF CHANGE ************
5
Use Cases
5.2
Live Streaming Service for Large numbers of Online Users

Editor’s Note:
describe how the scalability can be improved with the introduction of P2P regarding Live Streaming scenario for a large number of online users. More users can be served, given a number of media servers and bandwidth.
5.2.1 Service Description
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                                                      Figure 5.x Live streaming for large numbers of online users 

It is Olympic Games time, and the live final basketball game starts at 8:00 pm tonight. Jessica can’t go to the stadium to watch it live due to the limited number of available tickets Jessica is an IMS subscriber of operator A and she notices from a pushed advertisment on her IMS client that IMS Live Channel can broadcast the final basketball game live. So she decides to watch the final basketball game from IMS Live Channel.

(1) Around 8:00 pm, Jessica starts her IMS client and begins IMS registration process. After Jessica finishes her registration, the IMS (e.g. a Portal) delivers the information of live channels to the client. Jessica searches and selects the basketball game live channel in the broadcast channel list to tell the IMS that "I want to watch basketball game now";

 (2) After receiving Jessica’s request, the IMS can't provide access to IP multicast services due to some reason (e.g. capacity bottleneck or the access router doesn’t support IP multicast functionality), so it turns to application level mulitcast based on Peer-to-Peer model, and the multicast Peer-to-Peer service offers the basketball game with a small delay; it queries the locations of the channel resources of “basketball game”, and then sends back the list of resource locations to Jessica. At the beginning only the content cache server has cached the basketball game. So the IMS tells Jessica "the content cache server has the basketball game, you may stream from it";

Note: the basketball game streaming is being segmented into parts in a fixed length continuously.
 (4) Jessica’s UE downloades the parts of basketball game from the content cache server and begins to watch the basketball game;

(5) Jessica’s UE updates the information (e.g. which parts Jessica currently have in her cached memory) to the IMS and retrieves the latest information of where the basketball game parts are distributed from the IMS periodically, e.g. every 10 seconds;

 (6)As time goes by, more and more users in domain 1 join the watching queue of the basketball game and the content cache server is getting overloaded. Fortunately, from step (5), Jessica’s UE knows that Jason, Alice and Bob’s UEs around her have some cached parts of the basketball game, so Jessica’s UE tries to download some parts of the basketball game from her three neighbours; As a result, the workload of the content cache servers is relieved to some extent and the content cache servers can serve more users.
5.2.2 Service Benefit

Application level multicast based on Peer-to-Peer is a good alternative to IP multicast to achieve nearly live streaming for large number of online users. However, this service may cause some latency, but still provides nearly real-time experience to users.
************ END OF CHANGE ************
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