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1 Introduction

DASH is anticipated to be used widely in online video streaming services, offering live streaming as one of the major features in such video streaming services. However, current support for live services in DASH suffers from a significant head-end delay. 
This contribution describes a use case regarding latency management for live video steaming over DASH. It is noted that a similar use case on low latency live streaming over DASH is being studied in MPEG. This use case differentiates itself by focusing on the 3GPP specific aspects, but it is proposed to also analyze any solutions devised by MPEG for the generic use case.
2 Use Case:
2.1  Live services with latency management
A user wants to watch the 2012 London Olympic Games on DASH capable device (i.e. smart phone). The game is the Men’s final of 100m running. This game lasts for about 10 seconds. While consuming the service, the user wants to watch the same scene of the Olympic winner at the 100m running game with minimal delay, otherwise the whole user experience is ruined.
In similar deployment scenarios, latency management for a live broadcasting service is essential. As shown in this use case, the distribution of an event, such as an Olympic game event or a big concert, has a low tolerance for latency. The delay between the actual live action in the sport stadium and the presentation on a client device should be kept to a minimum to achieve a reasonable user experience. However, live services using DASH may show latencies of several seconds and up to a minute.
The distribution of the live content using DASH may be performed using unicast, broadcast or multicast technologies using FLUTE. 
To differentiate from the Core Experiment on low latency live streaming in MPEG, this use case focuses on the multicast delivery over MBMS and studies how to minimize the latency in DASH over MBMS.
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3.3 Working Assumptions
· The service provider is able to provide latency management for a live service. The UE and/or network are able to support the latency management when operating in a live service. The end-to-end latency should be less than 5 seconds.
· The operator can support the latency management in the core network and/or CDN with AL-FEC to allow error recovery.
· The MPD can signal information about latency management procedures for a live service to the DASH clients.
· The UE and/or network are able to support the offered latency management procedures to reduce the delay.

· 
· 
4 Conclusion
It is proposed that the above use case on latency management for live services into Clause 6 of the TR “Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP”. It should be mentioned that the 3GPP specific use case and working assumptions are to be studied within 3GPP. Also, a reference to the MPEG CE [1] on low latency live services in DASH should be added.
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