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1   Introduction
The Study Item of Study on Context Aware Service Delivery was approved at RAN#71 [1]. And in the past two RAN3 meeting, issues of video transmission were captured in the TR 36.933 [2] which includes:
Case 1: Empty buffer issue

The user is watching a streaming video. When the UE requests for some not yet buffered video segments e.g. by dragging a play scroll bar or when playout buffer is exhausted due to link throughput fluctuation and if the scheduling priority of the video content is not set accordingly, the video playing would probably stall depends on some condition, e.g. eNB’s load and UE’s QoS profile. 
Case 2: Inaccurate throughput prediction for DASH issue

DASH client requests video quality based on downlink throughput prediction. However, unless appropriate priority is assigned to video traffic, UE may not accurately predict the downlink throughput because it is impacted not only by its own channel status but also by the other UE’s traffic and channel status. Conservative requesting low data rate video segment leads to low video quality and aggressive requesting high data rate video segment leads to more video stalling.
Case 3: Long video delay issue

In HTTP based streaming, client first buffers some content, i.e. initial buffering, before playout in order to absorb the throughput and delay fluctuation. Assuming that scheduling priority is not appropriately set, a large buffer may cause long delay, thus lead to bad user experience.
Based on the agreements, we provide detailed analysis of the rate selection of the client and give possible solutions in this contribution.

2   Discussion
2.1   Background
DASH enables to provide services to deliver continuous media content over Hypertext Transfer Protocol (HTTP) in a sense that all resources may be used to deliver the metadata and media data composing the service. Figure 1 shows the architecture for services using progressive download using 3GP-DASH [3].
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Figure 1: System Architecture for 3GP-DASH

In this scheme, it is the client to select the rate of the target segment and the selectable rate can be found in the MPD file. MPD provides an overview on elements and attributes that may be used to describe components and properties of a media presentation which may include the media types, playing duration, resolutions, bandwidths and the existence of various encoded alternatives etc.
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Figure 2: schematic diagram of MPD
Typically, DASH clients perform rate adaptation based on their buffer level, possible rates in MPD and the end-to-end throughput measured at the TCP level. This scheme aims to provide best user experience even in the wireless network. 
However, the measured TCP throughput could be difficult to adapt the rapidly varying wireless network which is the key factor to decide the data rate for video. Meanwhile, the client can only estimate the TCP throughput according to received segments which is relatively slow and inaccurate to for rate selection.
This may lead to estimation error by the client. Accumulated errors can lead to buffer underrun and stalling of audio/video content playback during re-buffering. For example, the client may leads to UE requesting for inappropriate segments which may impact user experience.
Observation: Rate selection based on TCP throughput can not take rapidly varying wireless condition into account which may lead to buffer underrun and stalling.
2.2   RAN assistant rate selection
To capture the bandwidth vary in wireless, one possible solution is the RAN to provide Predicted bandwidth to the client. The Predicted bandwidth is the throughput estimated to be available at the radio downlink interface which can be used by the UE, e.g. available PRB, modulation type. And it will be valid in a period of time. 
The whole procedure can be found in figure 3 below:
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Figure 3: RAN Assistance rate selection
At first, the Client receives the MPD file of requested video from the Server side, which may include more than one rate for a segment.

And then, the Client may report the bandwidth range of the target segment which will help RAN to give the predicted bandwidth more accurate. In this case, the predicted bandwidth would be not larger than the upper limit of the reported bandwidth. 
Finally, the RAN will send the predicted bandwidth to the Client. 
With the predicted bandwidth, the Client can select the rate of target segment suitably. In general, the client should request low data rate video segment if the predicted bandwidth is limited to avoid video stalling. If the predicted bandwidth is enough, the client will select a high data rate for high quality experience.

Proposal 1: It is proposed RAN3 to capture the RAN assistance rate selection solution in TR 36.933.
3   Conclusion

In this contribution, we analyze the issues of current rate selection scheme. It can be seen that the client cannot accurately predict the available bandwidth in wireless in selecting the rate for next segment. Based on the analysis above, it can be seen that predicted bandwidth of RAN can help the client to select suitable rate to bring better user experience. So it is proposed that,
Proposal 1: It is proposed RAN3 to capture the RAN assistance rate selection solution in TR 36.933.
The corresponding TP is also provided in R3-161798.
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