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1   Introduction
The Study Item of Study on Context Aware Service Delivery was approved at RAN#71 [1]. And the empty buffer issue was considered to be discussed:
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. 
In this contribution, we give one possible solution to solve the video transmission issue when the video is transmitted in the bearer without granted bit rate.
2   Discussion
2.1   Solution of Video Optimization
2.1.1   Video Context Reporting
In general, it is the client to request wanted video segment intermittently, e.g. HLS, DASH. And the server provides the content to the client as requested. To solve the mismatching issue, the client should report the video transmission characteristics to RAN according to the flow below,
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Figure 1 video context reporting procedure

Step1: The UE reports the video context information to the eNB.

This can be reported periodically or triggered by the configured event which depends on eNB configuration. For example, the UE can report the context before or when requesting the next segment. 

Step2: eNB decides when and how to schedule requested segment when it comes. 
The parameters of video context can be summarized as below:

· Playout status: to differentiate between the initial request and the request during playing status to provide different priority. 
· Playout buffer status: refers to level of the buffer in milliseconds to evaluate the stalling probability of the user.

The scheduling decision can be used in a period which depends on eNB implementation. If possible, the Segment size and playing duration of the requested segment are also useful for deciding how long the scheduling priority will be assigned to the UE reporting the context.
As example the eNB-scheduler can decide the scheduling priority of the UE reporting video context according to the rules below:

· Initial delay is quite an important factor to impact user experience; the UE will be given higher priority than the UE not in initial request state;

· With the same Playout status, the network will assist the client in situations with speeding up buffer filling where the buffer level is very low.
The eNB-scheduler will also consider the Qos parameters, cell load, receiving quality of the UE into account to make the final scheduling decision.

Except setting scheduling priority, the eNB can also provide the predicted bandwidth to the client to assist rate selecting. 
2.1.2   UE Eligibility Check procedure
It has been agreed that RAN needs to check whether the UE is legal for the DASH optimisation from core network [2]. The UE eligibility check procedure is illustrated below:
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Figure 2 UE eligibility check procedure
1. UE requests for video optimisation at the beginning of video or when handover to the eNB supporting video optimization when the video is ongoing.

2. At reception of optimization request, the eNB send a “UE eligibility check” message to CN. This message includes UE identity. “UE eligibility check” is necessary in case the optimization is performed for only some kind of user subscription and differential charging may be performed.
3. After UE eligibility check, CN sends a UE eligibility response to eNB to indicate whether video optimisation is permitted.
4. When video optimisation is permitted, the eNB will configure the context reporting for this UE.
In this step, the eNB can configure the required context of the video, the reporting criteria and other related information.

During handover procedure, the eligibility check result will be transferred to the target eNB to avoid second eligibility check. Meanwhile, the reported information can also be transferred to the target eNB to assist the scheduling decision.
2.2   Simulation results

To verify the need for context information, simulations are performed with and without the context information for RAN scheduling. The simulations are made comparing two different scheduling algorithms which is PF and QoE. The QoE algorithm is based on the context awareness solution to assure high QoE and PF is Proportional Fair algorithm.
Based on the above three application contexts, RAN can accommodate more video UEs when the load is relatively high and the UE’s re-buffering times will be reduced. 
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Figure 3 Simulation result of Context Awareness
Figure 3 describes the average re-buffering duration and re-buffering ratio for increasing number of video users in a cell. The system simulation assumption is: 3GPP case 1 scenario, UE speed of 3 km/h and an inter-site distance of 500 m with 9 cells in total, were performed using a client maximum buffer level of 20 seconds and a media segment length of 2 seconds. There is also web-traffic in the background to create a mixed traffic scenario. 

Considering less than 2 seconds re-buffering duration of UEs, it can be seen that capacity gain brought by the QoE scheduler is nearly 50%. 

To accommodate the same number of UEs, the re-buffering ratio can also be reduced greatly. As can be seen, the re-buffering ratio is reduced from 23% to 16% when there is 12 video UEs in the cell.
So it is proposed that,
Proposal 1: It is proposed to capture the solution in TR 36.933.
3   Conclusion

In this contribution, we give one solution for video optimization. According to the traffic characteristic of video, we give the parameters for context aware and the procedure of the solution. If the RAN side could obtain the listed traffic information timely, the re-buffering will be greatly reduced. Simulation result indicates that the context aware can improve network resource utility and bring better user experience. So it is proposed that,
Proposal 1: It is proposed to capture the solution in TR 36.933. 
4   Reference

[1] RP-160633, Study on Context Aware Service Delivery in RAN for LTE, CMCC
[2] R3-163210, Draft TR 36933 update”, CMCC , RAN3#94
3GPP


_1539438770.vsd
UE


RAN


Server


Video Segment Transmission


Scheduling strategy based on reported context 


S1: Video Context Reporting



_1539439220.vsd
UE


RAN


Video Optimization Request


UE eligibility Check Request


UE eligibility Check Response


Context report configuration


CN



