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1 Background

In Section 7.15 of TR 26.938 [1], the use cases for improved DASH operation with proxy caches are described. However it doesn’t discuss the working assumptions and requirements. This contribution proposes to add the working assumptions to the uses cases in Section 7.15 of TR 26.938.
2 Introduction
Fig 1 shows a typical behavior of the average throughput if the video segments sent at any time T>200 sec was cached in nearby proxy. We should note that Segment Fetch Time (SFT) >> 1 if segment are downloaded from nearby HTTP cache proxies.  
[image: image1.emf]0

1

2

3

4

5

6

7

8

9

10

11

12

0 50 100 150 200 250 300 350 400 450 500

Average Throughput (Mbps)

Time (sec)


Figure 1.  The average throughput for proxy cache
2.1 An example of rate adaption techniques

Existing rate adaptation techniques applies some form of ratio measurements of the rate of the proposed quality to the rate of current quality as shown below:
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where:

Q(i-1) = current quality

Q(i)    = proposed quality (≤ M)

Existing rate adaption algorithms can be classified as single step or step-wise scale-up/scale-down techniques. Define Segment Fetch Time (SFT) ratio as the ratio of Media Segment Duration (MSD) divided by SFT (SFTRatio = MSD/SFT). MSD and SFT denote the media playback time contained the media segment and the period of time from the time instant of sending a HTTP GET request for the media segment to the instant of receiving the last bit of the requested media segment, respectively. For single step techniques, the maximum proposed quality is selected using
Q(i) =max {i=1,.., M;  where SFTRatio(i)>1}
For some HTTP players, single step techniques can result in significant quality changes and degrade the quality of experience. Therefore, step-wise techniques were proposed, which limit the quality level changes between adjacent segments to:
Q(i-1) - ∆ ≤ Q(i) ≤ Q(i-1) + ∆
where ∆ is maximum allowed “step size”.
3 Proposed Working Assumptions for Improved DASH Operation with Proxy Caches 
We propose to add the following working assumptions to Section 7.15 of TR 26.938:

· The proxy cache can work in either

· Transparent mode: requests are implicitly intercepted by a proxy cache; or
· Forward mode: requests are explicitly sent to the proxy cache by the client.
· DASH clients may detect the existence of a transparent proxy cache by observing the variation of the average throughput or the segment fetch time ratio.

· DASH clients might prefer to receive lower or higher quality video segments than normally allowed by the rate control technique if these segments can be quickly fetched from the proxy cache.

· Any solution might need to consider the case of caching some segments of a representation by the proxy cache. For example, the first few segments of a movie representation might be cached while the rest is not cached (early drop phenomena).
· Any proposed solution should work with both DASH-aware and DASH-unaware proxies. In other words, if either the client or the proxy cache does not support the extra messages, normal client DASH protocols should be used.  
· Pull and Push scenarios: 

· The DASH client pro-actively pulls the proxy cache to query about the support of DASH-aware proxy protocols
· The DASH-aware proxy pro-actively pushes DASH-aware protocol messages to DASH clients that are using this proxy cache 
· DASH-aware cache protocol messages can be carried with HTTP 1.1. For example, custom HTTP headers within the HTTP GET from DASH client or HTTP response from cache can be used to carry such messages.
· DASH clients may explicitly request a fresh copy of a video segment from the original server (using cache busting techniques). This might be used by a client to measure the average throughput to the original server in order to retrieve the missing segments.
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