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1 Introduction

This contribution provides use cases of content reuse, discusses how it can be supported in HTTP Streaming. 
2 Use Case

Use case 1: repeated Advertisement in video streaming
The service provider may provide media content for free. During the streaming, advertisements are inserted at different time points. The same advertisements may be used at different time points during the streaming session. 
Use case 2: Breaking news
NewsTV.com interrupts the normal broadcast and brings the breaking news happened a few hours ago to the end users. One period of the breaking news is repeated several times in a short time. 

3 Requirement

· The specification should enable the client to efficiently deal with the repeated content and reuse it after receiving it.
· Bandwidth utilization of MPD and content should be minimized
· Quality of experience should be taken into account. 
4 Analysis of Use Case
Use Case 1 and 2 are instances in which some contents, for example the media data in one period, may be repeated during a streaming session. If the client has already once requested the repeated content and it can be reused, the bandwidth utilization and the quality of experience for the end user can be improved. The Use Cases may be supported by HTTP local cache through setting a long expiration time for the repeated period. However, a repeated period may have a large size in case of high definition video. For example, an advertisement which has 30-second duration and 3Mb/s bit rate generates media data of 90Mb. After starting a streaming session, an end user may watch a program containing repeated content only for a short time, then terminate the current session and switch to another streaming program. Since the end user does not terminate the HTTP streaming client and only changes the program, the received media content with a long expiration time is still active in the local cache, which needs a large HTTP local cache space and decreases the utilization of HTTP local cache. Therefore, using local cache and a long expiration time is not a good solution for reusing of the repeated content. 

Moreover, explicitly signal whether a period or part of a period will be repeated has some advantages. On the client side, it can help the client to make a decision how to deal with the repeated content. On the server side, the service provider does not need to provide the Meta data related to the repeated content in the MPD again. This case can be supported by using xlink in case of video on demand, where the complete MPD is present. The client can infer the repeated content by usage of the MPD as well. However, in case of live streaming, since media data is encoded on the fly and MPD is only generated for a part of the media, the client does not know or cannot infer whether a period will be reused next in case there is no explicit signalling. Even though xlink is used, the client cannot conclude whether it can reuse the requested content after it received the media data.
5 Working Assumption

To enable the client to reuse the received content, which will be repeated during a streaming “session”, attributes to signal whether one piece of content is repeated and to identify the content in the MPD shall be provided on period level in the MPD.
6 Proposal
We propose to incorporate the use case, requirement, working assumption and analysis of use case into the Permanent Document of DASH. 
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