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1. Introduction
In last meeting, RAN3 confirmed the “empty buffer issue” of wireless video delivery. Two solutions were proposed: dedicated CQI/bearer and playout buffer aware scheduling. This TP provides performance analysis on the performance of playout buffer aware scheduling. 
Annex: Technical Proposal to TR
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Annex A: Video playout buffer aware scheduling
In current video transmission, video is either always not prioritized or always prioritized. Here is a simulation analysis for the performance of conditional prioritization for video i.e. buffer-aware scheduling:

-
The scheduling for the UE is prioritized only when its video playout buffer level is low; 
-
When the UE’s buffer level is high, the eNB may deprioritize the schedule to this UE. 
Figure A-1 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 A-1: Video Stall 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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