TSG SA4 MBS SWG AH#41 telco
Tdoc S4-AHI491
May 06, 2015

Title:

Network control of DASH
Source:
Ericsson LM
Document for:
Agreement
Agenda Item:
4 (eDASH)
1 Introduction
The Work Item on Enhanced DASH (eDASH) [1] was agreed at the SA4#80 meeting and approved at SA#65 meeting. This Work Item contains in particular two objectives relating to operator control of DASH and use of proxy caches:

For Operator control of video streaming services additional optimizations may be considered. In case 3GPP SA WG 2 WG decides to provide UPCON related signalling that is made available to Application Functions/PSS server, we may revisit the details of the signalling and analyse if this information may be useful for the PSS server or the DASH client to improve DASH operation. The benefit of signalling events of MPD updates will be investigated in this context. Also, if the operator decides to send DASH content over a non-GBR bearer initially, it may be useful to initiate QoS update procedure with GBR QoS parameter once the network gets more loaded. The feasibility of this option requires further clarification with 3GPP SA WG2.

Support of methods to address optimized DASH Operation with network proxy caches as well as services for caching of DASH content at UE functions. Solutions provided by ISO/MPEG as part of their Core Experiment on SAND (Server And Network assisted DASH) will be considered in this context.

This document follows up on the proposal made at SA4#81 and SA4#83 in Tdoc S4-141223 [5] and S4-150315 [7], respectively, to fulfill these objectives. At SA#83, it was commented that we should follow the principles and tools of the SAND/DANE framework from MPEG, rather than using the SAND approach that 3GPP SA4 documented in TR 26.946 [6]. 

As a result, we have looked at the latest MPEG SAND document available to 3GPP, which may be found in the LS we received from MPEG at SA4#83 in TDoc S4-150282 [8] (in the file named 29n148835.doc, with MPEG document reference “ISO/IEC CD 23009-5” [9]). Based on that document, we have identified 3 possible options for achieving the goals of the work item for Network Control of DASH, and we are presenting/evaluating these 3 options, with a proposal to adopt the option requiring the less HTTP transactions.
2 Introduction
As discussed in previous contributions on Network Control of DASH, it is desired that the network be able to signal the DASH Client that an alternate representation be used, due to various conditions that the DASH client may be unaware of.
Looking at the MPEG SAND document [9], alternative representation can be signaled through usage of the SAND PER (Parameters for Enhancing Reception) message “resourceStatus”, which can indicate status of specific representations as either “available”, “unavailable” or “cache”. 

Let’s look at a case where a DASH Client is consuming representation V2, and the network has determined that the DASH Client should now switch to alternative representation V1.

We focus on 3 possible signaling solutions. For each, we draw the flow from segment x (V2) to segment x+3 (V1).
In the first solution, requiring the most HTTP messages after it is decided to move the DASH Client to an alternate representation is shown in Figure 1.
In the second solution, resulting in less HTTP messages, we add the segment from V1 to the SAND message returned to the DASH Client. This is shown in Figure 2.

In the third solution, resulting in even less HTTP messages, we are not using the 300 Response, but we simply put the SAND message in the 200 OK, together with the segment from the alternate representation. This is shown in Figure 3.
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Figure 1 – Option 1 for steering a DASH Client to an alternate representation
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Figure 2 – Option 2 for steering a DASH Client to an alternate representation
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Figure 3 – Option 3 for steering a DASH Client to an alternate representation

3 Key points on the 3 solutions
3.1 Usage of MPEG SAND messages

All 3 solutions of Figures 1-3 are using SAND messages.

3.2 Number of HTTP messages between decision to go for V1 to first V1 segment at the DASH Client

As it can be seen from Figures 1-3, the number of HTTP messages between the decision to switch to V1 and the actual reception of the first V1 segment is the lower for Figure 3 with only 1 HTTP message, compared to 3 and 5 for Figures 2 and 1 respectively. 
3.3 Returning the requested HTTP resource

In Figure 1, the PSS Server returns only requested HTTP resource by the DASH client in step 9.

In Figure 2, the DASH client is requesting a SAND message via HTTP GET at step 6. The resource requested by the DASH client is provided by the PSS Server at step 7, indicating that V2 is no longer available, and that V1 is cached. It is thus reasonable to return to the DASH client, in addition to the SAND message requested, the appropriate V1 segment.

In Figure 3, an alternative to the HTTP resource requested at step 3 is returned to the DASH client. Both the SAND message and alternative segment from V1 is returned to the DASH client. 

3.4 Response in/out of context

As can be seen by options 1 and 3, the responses are all within context, as opposed to option 2, where in step 7, adding a segment may be unexpected from the DASH Client, as step 7 is 200 OK for the HTTP Get for the SAND msg in step 6, and where segment x+1 request in step 3 was already answered by the response in step 4 (300 response).  
3.5 Backward compatibility to DASH Client not supporting MPEG SAND

In Figure 1, a DASH client not SAND capable, would ignore the SAND header in the 300 response, and would thus not request the SAND message at step 6. The PSS Server can use this to assume that the DASH Client is not SAND capable, and would thus not use SAND to switch representation. The DASH client will continue fetching V2 representation.

In Figure 2, similar logic as commented above for Figure 1 would apply. The DASH Client would continue fetching V2 representation.

In Figure 3, the PSS Server needs to have an indication before step 5 that the DASH Client is SAND capable, in order to return the content of the 200 OK at step 5. The way this information can be known to the PSS Server was discussed in [5]. Based on this, the PSS Server can determine whether SAND can be used at step 5 to switch representation.
4 Proposal

It is proposed that alternative representation for network control of DASH be accomplished by using the signalling of option 3, which minimizes the number of HTTP transactions.
Based on agreement, a CR to TS 26.247 will be prepared accordingly.
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