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1 Introduction

This document proposes additions to the use case “improved support for DASH with proxy caches” in section 7.15 of the draft TR 26.938-b00-v0.1.1 [1].
2 Use Cases for Improved DASH Operation with Proxy Caches
2.1 Introduction
In pull-based media delivery strategy, which is considered as the operating scenario of the use cases in this contribution, a segment will be cached when the proxy cache firstly received and responded the HTTP request for the segment. Push-based media delivery strategy is out scope of this contribution. If only one representation is provided for a media clip delivered over DASH, then a proxy cache (that is a part of the delivery network) has typically cached all its segments after a client plays-out a whole video clip. However, the client may dynamically request segments from different representations as DASH supports rate adaptation. Hence, segments from multiple representations may be cached by a caching proxy and the cached segments for each cached representation are not likely to form a complete representation. 
The caching of multiple incomplete representations may cause 

1. 
Slow startup, which may happen if the requested segment is not cached in the proxy cache particularly in the case that segment duration is relatively long and either the content has not been prepared for or the client is not capable of subsegment-based rate adaptation.

It is proposed that the potential benefits of using DASH-aware caches are studied as part of the work done for completing the study item. The improved DASH operation with proxy caches may involve additional signaling between DASH clients and proxy caches. As compatibility with the existing HTTP infrastructure is one of the greatest advantages of DASH, we propose that any additional signaling that is proposed shall be compatible with HTTP 1.1 and existing HTTP cache implementations in a sense that existing HTTP caches shall ignore that additional signaling.

[Editor’s note: This may be revised into a requirements section after review and development of the use case.]

2.2 Cache Use Case #1 for Fast Startup
2.2.1 Working assumptions and operation points
It is probable that the DASH client can fetch segment with reduced average segment fetch time if the DASH client accepts reception of a segment from one or multiple representations alternative to the specified segment provided in the HTTP GET request by tolerating certain level of quality difference. With reduced average segment fetch time, DASH client could benefit from reduced startup delay. Fast startup is an important factor for satisfying user’s quality of experience. DASH clients may want fast startup at the beginning of streaming a media clip, and when rewinding forward/backward, and when performing channel zapping in live streaming.
2.2.2 Gap analysis
The segments of the different representations aligned with the same playback timeline are specified by different URIs. Also the segments of the different representations aligned with the same playback timeline are requested, responded, and cached with the different URIs. As only one URL is provided with an HTTP GET request, the segments of the different representations cannot be alternatively used to respond client request at the proxy cache even if there were only a slight playback quality difference between different representations. The current 3GP-DASH and MPEG-DASH have no means to indicate that a client also accepts a segment of certain alternative representations as a response to a request of a segment of a selected primary representation.
2.2.3 Possible solution

For enabling a fast startup at DASH client with proxy cache, one possible way might be negotiating the representation to be requested and to respond between DASH client and proxy cache.
3 Proposal

We propose to update the use cases for IS-DASH with proxy caches in Section 7.15 of TR “Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP” as the proposed changes in the Annex.

4 Reference
[1]
 3GPP TR 26.938, “Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP (Release 11),” S4-120548, SA4#68, April 16-20, 2012, Kyoto, Japan.
5 Annex - changes to the TR on Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP
CHANGE 1:
7.15 Use Cases for Improved DASH Operation with Proxy Caches

7.15.1 Introduction

In pull-based media delivery strategy, which is considered as the operating scenario of the use cases in this contribution, a segment will be cached when the proxy cache firstly received and responded the HTTP request for the segment. Push-based media delivery strategy is out scope of this contribution. If only one representation is provided for a media clip delivered over DASH, then a proxy cache (that is a part of the delivery network) has typically cached all its segments after a client plays-out a whole video clip. However, the client may dynamically request segments from different representations as DASH supports rate adaptation. Hence, segments from multiple representations may be cached by a caching proxy and the cached segments for each cached representation are not likely to form a complete representation. 
The caching of multiple incomplete representations may cause 

1. 
Slow startup, which may happen if the requested segment is not cached in the proxy cache particularly in the case that segment duration is relatively long and either the content has not been prepared for or the client is not capable of subsegment-based rate adaptation.

It is proposed that the potential benefits of using DASH-aware caches are studied as part of the work done for completing the study item. The improved DASH operation with proxy caches may involve additional signaling between DASH clients and proxy caches. As compatibility with the existing HTTP infrastructure is one of the greatest advantages of DASH, we propose that any additional signaling that is proposed shall be compatible with HTTP 1.1 and existing HTTP cache implementations in a sense that existing HTTP caches shall ignore that additional signaling.

[Editor’s note: This may be revised into a requirements section after review and development of the use case.]
END CHANGE 1
CHANGE 2:
7.15.2.2 Working assumptions and operation points
It is probable that the DASH client can fetch segment with reduced average segment fetch time if the DASH client accepts reception of a segment from one or multiple representations alternative to the specified segment provided in the HTTP GET request by tolerating certain level of quality difference. With reduced average segment fetch time, DASH client could benefit from reduced startup delay. Fast startup is an important factor for satisfying user’s quality of experience. DASH clients may want fast startup at the beginning of streaming a media clip, and when rewinding forward/backward, and when performing channel zapping in live streaming.
END CHANGE 2
CHANGE 3:
7.15.2.3 Gap analysis

The segments of the different representations aligned with the same playback timeline are specified by different URIs. Also the segments of the different representations aligned with the same playback timeline are requested, responded, and cached with the different URIs. As only one URL is provided with an HTTP GET request, the segments of the different representations cannot be alternatively used to respond client request at the proxy cache even if there were only a slight playback quality difference between different representations. The current 3GP-DASH and MPEG-DASH have no means to indicate that a client also accepts a segment of certain alternative representations as a response to a request of a segment of a selected primary representation.
END CHANGE 3

CHANGE 4:
7.15.2.4 Possible solution

For enabling a fast startup at DASH client with proxy cache, one possible way might be negotiating the representation to be requested and to respond between DASH client and proxy cache.
END CHANGE 4
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