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5.4.1.x 
Solution 2: Video Context Aware Solution

For Video on Demand, the application packets request will be triggered intermittently which depends on the buffer status for progressive download mode. Currently, the eNB cannot set the scheduling priority according to the client status, e.g. buffer status. This may lead to unnecessary stalling. To solve the problem, the context aware service delivery solution is depicted in the figure x below:
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Figure x 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 video context can be summarized as the parameters below:

· Playout status: to differentiate the initial request or 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 UE reporting the context.
The eNB-scheduler will also consider the Qos parameters, cell load, receiving quality of the UE into account to make the final scheduling decision.
Performance evaluation

Figure z describes the average re-buffering duration and re-buffering ratio, over an increase of number of video users in a cell. These LTE system simulations in a 3GPP case 1 scenario, a 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. 

During simulation, 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 z Simulation result of Context Awareness
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 are 12 video UEs in the cell.
5.4.1.y
Evaluation and conclusion of case 1
	
	Performance Evaluation
	Standard impact

	Solution 1: UE request a higher QoS profile
	1. Specific user’s video experience can be improved with higher Qos profile; User’s without higher Qos profile may enjoy bad experience in overloading case;

2. There is negative capacity gain for video if higher Qos profile is assigned. 
	There will be no impact to current specification.

	Solution 2: Video Context Aware Solution
	1. Video Context Aware will bring capacity gain, which is nearly 50% in some cases; 

2. Video user experience can be improved, e.g. the re-buffering ratio can be reduced greatly.

	1. UE eligibility check procedure should introduce S1/X2 procedure and RAN2/RAN3 will be involved;

2. When video is ongoing, Video optimisation request and context reporting should be introduced which may be performed through user plane or control plane. This will impact RAN2. 


In a summary, solution 1 has no impact standard, but it can only provide partial experience improvement. Solution 2 can improve user experience and cell capacity with minor standard impact which should be considered for future normative work.
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