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1 Introduction

This document presents an additional use case of adaptive HTTP streaming and proposes the inclusion of scalable high profile as a potential candidate technology for MBMS and HTTP/PSS services.
2 Usecase of Adaptive HTTP streaming and caches
Caching of popular content can significantly decrease the average and peak load within a 3GPP backbone. Using HTTP streaming, caching can be performed by standard HTTP caches. 
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Figure 1: System Architecture for Adaptive HTTP Streaming [TR 26.903].
In this use case the media coding, especially the video coding (e.g. multi-layered SVC compared to multi bitrate versions of H.264/AVC single layer coding), and its integration into HTTP Streaming framework will be evaluated with respect to improvement in usage of originating server, backbone and caches. Furthermore the effect of rate adaptation will be evaluated in such scenarios.
2.1 Example:

With adaptive HTTP streaming, multiple versions with different bitrates respectively quality of the same content are available at the server to allow the clients requesting a video stream which fits to their specific throughput and capability constraints. With Scalable video coding (SVC), the supported bit rates and qualities can be encoded within one single scalable video stream, which may reduce on one side the required throughput within the backbone and on the other side may increase the caching hit ratio, since e.g. the base layer is required by all clients. Furthermore, the allocated cache size may be reduced, which then allows to cache more services with the same infrastructure.
In the following figures, toy examples are given for content encoded and transmitted with multiple bitrate versions of AVC single layer (Q1, Q2, Q3) as well as a single SVC multi layer stream (Q1, Q2, Q3). In the toy example, data can be accessed from the cache after the first request. The figures exemplary show the improvement in cache hit ratio for the SVC case. Thus, the egress rate at the streaming server using SVC can be reduced. Even though not shown in the figure, caching of SVC requires less size of cache memory as well as streaming server storage.
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Figure 2: Toy example with multi bitrate-versions of single layer video codec (AVC).
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Figure 3: Toy example with multi layer SVC.
3 Profile candidate for Advanced Terminals and PC-based UEs
The number of PC-based UEs such as notebooks, netbooks or tablets connected to the 3GPP network is expected to drastically increase. Therefore, more devices will request high quality video content up to HD resolution. Current 3GPP PSS specification TS 26.234 V9.2.0 supports High Profile Level 3 and MBMS specification TS 26.346 V9.2.0 supports Constrained Baseline Level 1.3. Both specifications need to be updated to support high quality delivery to PC-based UEs.
Scalable High Profile offers state of the art coding efficiency for base and enhancement layer, where the base layer is compliant with current Release 9 UEs supporting H.264/AVC High Profile. The inclusion of the Scalable High Profile in the MBMS specification allows to support current mobile and PC-based UEs within a single scalable videostream and increases coding efficiency by removing redundancy between the substreams compared to simulcast.
Furthermore, Scalable High Profile may be also a candidate technology for delivery of high quality video over HTTP.

4 Summary
The given contribution proposes to add one new use case on "Adaptive HTTP streaming and caches", where SVC has the potential to reduce the load in the 3GPP backbone, reduces the occupied cache size and increases its cache hit ratio.
The current codec profiles and levels defined in PSS and especially in MBMS are not sufficient to support high quality video to PC-based UEs such as notebooks, netbooks or tablets. The inclusion of the scalable high profile in MBMS or HTTP/PSS would allow to introduce high coding efficiency in the 3GPP broadcast services and HTTP Streaming services.
5 Proposal

Based on this discussion we propose to:

· Include the use case "Adaptive HTTP streaming and caches" into the new TR.
· Add Scalable High Profile as a candidate H.264/AVC profile for MBMS and HTTP/PSS services into the new TR.
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