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1 Introduction

3GPP Adaptive HTTP Streaming provides an asynchronous update of MPDs. However, this requires periodic polling if the service provider wants to announce sudden changes in the MPD. Other means to trigger the update of MPDs may be considered to avoid frequent polling. In addition, synchronous playout across devices should be considered. This documents provides use cases. It is proposed to add these documents to the permanent document on HSD. 
2 Use Cases 

2.1 Use cases
2.1.1 Setup
A service provider wants to provide a live soccer event using DASH that can potentially be accessed by millions of users. The service provider provides redundant infrastructure in terms of encoders and servers to enable a seamless switch-over in case any of the components fail during the live event or get overloaded
2.1.2 Use Case A
Anna accesses the service in the bus with her mobile DASH-enabled device, and the service is available immediately. 
2.1.3 Use Case B
Continuing Use Case A, across from her sits Paul, who watches the event on his DASH-enabled laptop. A goal is scored and both, despite watching on different screens, celebrate this event at the same time. 
2.1.4 Use Case C
Continuing Use Case B, Other people that follow the game on a 3GPP Rel-6 PSS terminal observe the goal within a similar time.
2.1.5 Use Case D
Continuing Use Case C, Another goal is scored. Paul tells Anna that the first goal in the game was even more exciting and Anna uses the offering that she can view the event 30 minutes back in time on her DASH-enabled device. After having seen the goal she goes back to the live event.  
2.1.6 Use Case E
Continuing Use Case D, the football match gets into overtime, the star player of CF Anolacrab, Lenoil Issem, is brought into the game by the coach of the year, Aloidraug, hits twice the post, but can not score. Due to the extraordinary tension in the match, more and more users join such that the service provider requires migrating the service to the redundant infrastructure without interrupting the service to the users. 
2.1.7 Use Case F
Continuing Use Case E, finally penalty shooting is necessary. The live event is interrupted by a short break during which advertisement is added. The exact timing of the ad breaks is unknown due to the extra time of the extension and the start of the penalty shooting is delayed.
2.1.8 Summary

To address these use case, the service provider needs to be able to, among others:

· permit clients to access the streaming service such that it can present the data close to real-time

· permit synchronized playout across different devices with a tolerance tbd.

2.2 Requirements

· The specification shall provide means to update the MPD

· The specification should be backward-compatible to Rel-9 AHS

· The specification should provide means to enable the clients to present the media close to real-time.

· The specification should provide means to enable the clients to present the media synchronously across different devices.

· Bandwidth efficiency should be taken into account.

· Scalability should be taken into account
2.3 Analysis of Use Case for Rel-9

Addressing Use Case A, immediate start-up of the service is for example enabled by the fast download of an MPD. MPDs can be small by the use of templates if templates can be used.  
Addressing Use Case B, the end-to-end delay can be controlled by reasonable sized segments. For templates, the polling of the MPD may not be necessary with the frequency of the inverse of the duration of segment. If playlists are used, more frequent polling of the MPD, typically with the frequency of the segment duration may be necessary. 
Addressing Use Case C, Presenting the Media Presentation in live mode may synchronized across DASH devices in case they operate with minBufferTime duration distance to the availability time. However, this behavior is not guaranteed so clients may present the media at different times.

Addressing use Case D, time shift-buffering may be supported with the timeShiftBufferDuration element. When moving forward again and consuming the latest media time, the client needs to update the MPD in case the available MPD (based on which time shift buffering was executed) does not contain the media that is available at now time.
Addressing Use Case E, Service migration may be enabled by defining new base URLs with new segments in case of playlists or at period boundaries by updating the template. This migrates newly available media.
Addressing Use Case F, insertion of ads may be done within the same period by encapsulating the ad in the regular Representations of the existing Period. This requires potential transcoding of the ad content by the service provided In case this is to be avoided ad insertion of pre-coded content requires a new period. However, in this case the content provisioning must reduce the promises of the current MPD validity to smaller times to enable updates if the MPD needs to add a new period even in case of templates. The polling frequency of the MPD may be high.
Potential issues in the set of use cases are identified as follows:

· Support for fast initial access to the service may be improved.

· Support for synchronized presentation across DASH-devices may be improved

· Service migration may be improved

· The polling frequency of the MPD for certain use cases may be reduced

· The overall timing model for live service may be clarified, and if necessary, may be improved.
Based on further analysis additional specification or guidelines text may be added to TS26.247.
3 Proposal

In summary, we propose the following:

· Agree on the use case for live services.
· Adopt section 2 in the permanent document for HSD.
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