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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 background and use case discussion as well a solution for the discussed problems. 
2 Use Case 

2.1 Use cases
2.1.1 Common

A service provider wants to provide a live soccer event using DASH that can potentially be accessed by millions of users.

2.1.2 Use Case A:

Anna accesses the service in the bus with her mobile device, and the service is available immediately. Next to her sits Paul, who watches the event on his laptop. A goal is scored and both celebrate this event at the same time together with other people that follow the game one a 3GPP Rel-6 PSS terminal. 
2.1.3 Use Case B:
Paul and Anna want to try out each other's devices so they exchange them and continue watching the game together. 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. After having seen the goal she goes back to the live event.  
2.1.4 Use Case C:

The service provider provides redundant infrastructure in terms of encoders and servers to enable a seamless switch-over in case any of the components fails during the live event. 

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. Finally penalty shooting is necessary. Due to the extraordinary tension in the match, more and more users join such that the service providers requires to migrate the service to the redundant infrastructure without interrupting the service to the clients. 
2.1.5 Use Case D:

A service provider wants to provide a live football event using DASH that can potentially be accessed by millions of users. The live event is sporadically interrupted by time outs during which advertisement may be added. The exact timing of the ad breaks is unknown.
2.1.6 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

Insertion of ads may not necessarily require new periods and may be done within the same period. 
In case that ad insertion requires a new period, then updating of the MPD is feasible in an asynchronous manner to the delivery of segments. The server provides guarantees to the receiver that an MPD is not updated for some time. The server may rely on the current MPD. However, no signaling mechanism is provided if the MPD is updated before the minimum update period. Completely synchronous playout is not achieved if clients operate on different MPD instances and therefore, clients may operate on different playout time as no anchor is available. Time-shift viewing is also enabled in Rel-9. 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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