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1. Text Proposal
5.4
Solutions for issue 3
5.4.1
Solutions for case 1

In this solution, video is prioritized on need. The scheduling for the UE is prioritized only when UE’s video playout buffer level is low or deadline (playout time) of request video object is approaching. When the UE’s buffer level is high or deadline is far, the eNB may even deprioritize the schedule to this UE. This significantly reduces the need of prioritization and therefore avoids the capacity issue and reduces performance impact to non-video UE. Two candidate solutions are proposed for this mechanism.
5.4.1.1
Video context aware solution (Indirect method)
This solution supports the video context delivery to eNB via Application Server.
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Figure 5.x.1 Indirect method: video optimization procedure

In indirect method, as show in figure 5.x.1, UE video contexts, i.e. UE’s video playout buffer level or deadline (playout time) information, are delivered to eNB via: UE (DASH Client) ( Server ( eNB through the HTTP GET command. SA4 SAND (Server and Network Assisted DASH, 26.957) has defined UE (DASH Client) server signalling and video context parameters. RAN3 could focus on eNB context information (e.g. deadline, priority) delivery. eNB receives the response and adjusts the scheduling priority for target video user based on the context aware information from the server. The high priority video UE can acquire the service immediately and better QoE.
5.4.1.2
Video context aware solution (Direct method)
In direct method, the eNB will send a “UE eligibility check” message to CN after the eNB receives the UE requests on video optimization request. After UE eligibility check, CN sends a UE eligibility response to eNB to indicate whether video optimisation is permitted. When video optimization is permitted, the eNB will configure the context reporting for this UE.
According to the context report configuration, the UE reports the required video context information, i.e. UE’s video playout buffer level or deadline (playout time) information, to eNB. This can be reported periodically or triggered by the configured event which depends on eNB configuration. The eNB scheduler can adjust the scheduling priority of the UE reporting video context.
The figure below illustrates the procedure to support video optimization with context awareness solution:
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Figure 5.x.2 Direct method: video optimization procedure
5.4.1.3
Performance evaluation
Figure 5.x.3 is the simulation result for the video capacity and stall probability under PF scheduling algorithm and playout buffer-aware scheduling.
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Figure 5.x.3 Video stalling probability comparison
PF (Proportional Fair) is used as baseline. In PF, the scheduling priority is: P=R/T, where:

-
R: the estimated data rate, if the UE is scheduled; 

-
T: the average data rate of this UE.
In playout aware scheduling, the scheduling priority is: P=R/max(B-I, 0.001), where:

-
B: time to buffer empty at UE side, i.e. buffer level

-
I: Initial playout buffer level, 1 sec is assumed in the simulation.
The simulation assumptions are:

-
10MHz system bandwidth

-
All UEs have the same geometry 8.7dB,

-
All the video segments have same size, and the data rate is 417kbps,

-
eNB knows buffer level in real time.
The result shows that at 1% stalling probability level, PF can support 20 UEs, while playout buffer aware scheduling can support 25 UEs, i.e. 25% capacity gain, which may be the lower bound of the gain.
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