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1   Introduction
In RAN#71 meeting, the SI: Study on Context Aware Service Delivery in RAN for LTE was approved. And the objective of the study item [1] is to:

 -
Study and if possible identify the use cases and requirements for Context Aware Service Delivery
-
For more efficient use of resources and better user experience (e.g., saving battery life, shorter E2E delay, and etc);
-
Study and analyse the potential impact to architecture, protocol, and signalling to support Context Aware Service Delivery in E-UTRA 
-
How E-UTRAN could acquire service specific information;
-
How E-UTRAN could support RAN based local cached delivery, local breakout;

-
How E-UTRAN could support RAN optimizations based on context awareness.
In this contribution, we list the issues of video transmission and give the possible solutions through context awareness.
2   Discussion
2.1   Issue of Video transmission
The Quality of Service (QoS) parameters are defined as guidelines for RAN scheduling and service provision. For video, the traffic rate requirements always change with time which can be seen in the figure below.
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Figure 1 example of codec rate varying

In general, OTT video is usually treated in the same way as normal internet traffic, even background traffic. This scheme cannot adapt to this type of varying service which leads to poor QoE.
Dedicated bearer and QCI are helpful in lessen the video issues. However, even with dedicated bearer, during video downloading, lack of dynamic video specific information still leads to poor QoE. Below are some examples.
Example 1:

Current RAN does not know the transmission delay of UE requested video object which can avoid stalling. If UE suddenly requests for some not yet buffered video segments by dragging a play scroll bar, most probably video playing would stall. Even when the video playout buffer is exhausting, the scheduling to the video session could not be able to be prioritized. This may lead to high video stalling probability.
Example 2:
Lots type of client request video quality based on throughput prediction. However, UE cannot accurately predict the throughput because it is impacted not only this UE’s receiving quality but also the other UE’s traffic type and receiving quality. 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.
So it is proposed that:

Proposal 1: The video transmission issue and the examples above should be captured in the TR 36.933.
2.2   Analysis on Video transmission
The Video QoE parameters include initial delay, average re-buffering duration, re-buffering frequency and etc [2][3]. 
From RAN side, scheduling delay is an important factor of introducing initial delay and re-buffering duration. Awareness of specific parameters from Video application layer can help to improvement video QoE sufficiently. 
Considering Video on Demand, the client will request next segment according to current playout progress. If RAN can schedule the data before the buffer is exhausting, stalling will not happen. In this case, the following application contexts may help to optimize video transmission:
· Transmission delay of the coming segment (buffer status)
This parameter may be used to inform the RAN side how long the stalling will happen. For VoD, this can be buffer status which means the playing period of buffered data. 
With this information, the RAN could schedule the coming segment before the transmission delay and stalling will be avoided as much as possible.
Except the constraint of scheduling, the user’s action will also lead to transmission delay varying, e.g. dragging, pause. The network will obtain more gains if it knows the varying transmission delay timely. 

· Segment size and Playing duration of the coming segment
Segment size and playing duration is used to calculate the codec rate of video. With codec rate, the RAN will know how to schedule on segment in a period to avoid impact of QoE. 

Meanwhile, scheduler can also use this information to maintain the client’s buffer status to avoid frequently reporting over radio interface. 
· Playout status
The playout status includes initial request, playing and pause. 
In video evaluation, initial delay is quite an important factor and it is studied that the user will give up the video if initial delay is longer. Under the same conditions, it is necessary for the network to differentiate the initial request or request during playing status to provide different priority, e.g. initial request enjoy higher priority than playing status. 
Pause means that long transmission delay will not impact the QoE and the radio resource can be allocated to the other higher priority traffic.
Based on the three above application contexts, RAN can accommodate more video UEs which can be seen in the figure below. Where the QoE algorithm is based on the context awareness solution to assure high QoE and PF is Proportional Fair algorithm.
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Figure 2 Simulation result of Context Awareness
Re-buffering has been identified as one of the most critical QoE metrics for streaming video. In a 3GPP DASH-based implementation of QoE metrics in the client device, this metric can be computed via monitoring the buffer status and/or play list metrics. The main reason of re-buffering is the data network transmission rate cannot keep up with the real-time play requirements of the user's terminal [2][3].
Considering less than 2 seconds re-buffering duration of 90% UEs, it can be seen that capacity gain brought by the QoE scheduler is nearly 50%. And the re-buffering duration is decreased with the same number of video UEs in the cell. 
Proposal 2: It is proposed that the context information for video can be reported to RAN for video optimisation.
3   Conclusion
In this contribution, we list the possible issues and requirements for video transmission. According to the traffic characteristic of video, we give the possible solutions through context aware which mainly include that RAN side should obtain more traffic information timely to avoid stalling and the application layer should take the possible resource into account in requesting new segments. Based on the analysis above, it can be seen that the context aware can improve network resource utility and bring better user experience. So it is proposed that,
Proposal 1: The video transmission issue and the examples should be captured in the TR 36.933.
Proposal 2: It is proposed that the context information for video can be reported to RAN for video optimisation.
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5   Annex – Simulation Assumption:
· 3GPP Macro 2x7, ISD 500m, Bandwidth 10Mhz
· Basic Scheduler: PF

· CQI reporting: PUCCH Mode 1-1, period: 10ms

· PHY receiver: IRC

· Downlink Transmission mode: TM2

· Video Codec rate: 1Mbps/2Mbps

· Background: 5 full buffer or MBB users per cell
· Velocity of Video UE: 120km/h or 3km/h
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