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1 Introduction

A new work item, which is named “Enhanced DASH”, was defined in S4-141037 and was approved during SA4#80 in August 2014. Among others, the following is one of its objectives:
· 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.
This document illustrates an implementation of network assisted DASH to address a use case of radio congestion, and proposes a number of requirements for enhancing DASH in the area of network assisted DASH.  

2 Radio Congestion Use Case (Use Case 3 in DASH SAND CE [2])

Jari and Jarison enter a congested radio area. The mobile operator wants to restrict the required bitrate, but ensure that a basic video quality is maintained for its regular users and some higher quality for premium users. For this purpose they assign certain bitrate quality levels to different users on their HTTP connections carrying DASH-content.

3 Discussion

To provide smooth streaming experience, a DASH client may choose an adaptation strategy according to network conditions and content characteristics such as bitrate, quality and decoding power consumption. When coming to network conditions, it is largely dependent on estimating network bandwidths from time to time. Currently, the bandwidth estimation is based on statistics of download history, which means that it only reflects the bandwidth in the past and can’t precisely predict the bandwidth in the future. This kind of estimation often happens at the application level, and is conducted with no assistance from the underlying network. 
Moreover, in case of network congestion, different DASH clients on a same network connection may compete for network resources through different adaptation strategies. Consequently, some clients may get more network resources through aggressive adaptation strategies, while others may suffer from resource starvation when using conservative adaptive strategies. This is because aggressive clients will have higher bandwidth estimates after getting more network resources to transmit more data bits, and will be likely keeping requesting for high bitrate streaming segments. If the network plays no roles in regulating client’s adaptation requests, then it is hard to provide service differentiation to different users.
From the network operator point of view, it makes more business sense if it can provide assistance in allocating network resources, for example, in the forms of GBR or MBR, to the clients whose users are subscribers of certain levels at different streaming service providers. For instance, assume that service providers A, B and C pay respective amounts of money $x, $y and $z to the network operator, where x > y > z = 0. Then, it is reasonable for the network operator to consider an assistance strategy to allocate network resources in terms of bandwidth and priority in the descendent order A.premium > A.regular > B.premium > B.regular > C.premium > C.regular. 
Here, we outline adiscussion in providing different services to different users via network assistance. The idea is to let the network operator to provide, from time to time, guaranteed bandwidths or equivalently guaranteed bitrates (GBRs) to a DASH client through negotiation. It is based on these GBRs, instead of history-based bandwidth estimates, that the client makes requests for media segments. These GBRs are regulated by the network according to a combination of users’ service subscription levels as well as their network subscription levels. 
More specifically, the network first sets up a bandwidth limit for a user, when a streaming session starts. This bandwidth limit can vary from a user to another, based on their service as well as network subscriptions. During the streaming session, the client can ask for a GBR from the network, based on available media representations specified in an MPD and its adaptation strategy. For example, when the client wants to switch to a media segment with higher bitrate, it can request for a higher GBR before it requests for the media segment. Certainly, if the requested GBR exceeds user’s assigned bandwidth limit, the GBR request will be rejected by the network. Otherwise, the network will response with a GBR that best fits the request. 
 

4 Requirements for Network Assisted DASH

In order to support the network assistance provided in the implementation above, it is critical for the network to obtain and understand users’ service provider and the service subscription level at that service provider, so that the operator is able to differentiate users with different subscription levels at different service providers. Therefore, we propose the following requirements:
·  It should be possible for the network operator to identify different streaming service providers. 
·  It should be possible for the network operator to identify different user service subscription levels, such as regular, premium and VIP, at a given service provider. 
·  It may be possible that specification of users’ service level subscription information is defined in a similar manner that users’ network level subscription information is defined from the perspective of network operators.
·  It should be possible for the network operator to provide different GBR or MBR to users of different service subscription levels from different service providers, according to some pre-arranged business relationships with or not with these service providers. 
·  It should be possible for the network operator to update previously provided GBR or MBR on a regular base or driven by irregular network condition events.  

5 Proposal

We propose to adopt the radio congestion use case and the derived requirements for network assisted DASH into the permanent document for the eDASH work item. We believe all this information will help the eDASH objective mentioned in the Introduction section, particularly, to “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”.
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