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1   Text Proposal
5.x.y
Solution on empty buffer issue
For Video on Demand, the application packets request will be triggered intermittently which depends on the buffer status for progressive download mode.
In every playout status, the transmission delay request may be quite different to meet user’s experience. For initial state, the transmission delay should be short enough to reduce user’s waiting time to reduce the probability of user’s giving up. In playing status, the delay can be longer if there are enough data packets in clients’ buffer.

The characteristics of progressive download can be summarized as the parameters below, which are also named context information:
· Playout status

The playout status includes initial request, playing and pause. 

-  Initial request means the period between user clicks and the beginning of media playout.
-  Playing is media playout which can be defined from the beginning of media playout to the end of the video or video pause introduced by user action.

-  Pause means the playout is stopped because the playout is finished or the video is stopped by user action, e.g. clicks button of pause. 
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. 

· 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.
· Segment size and Playing duration of the coming segment
Segment size and playing duration is used to evaluate the transmission rate of video in RAN side. With the rate, RAN will know how to schedule on segment in a period to avoid video stalling.

If RAN can schedule the data according to the characteristics of VOD, it can obtain better network configuration and provide the expected experience for the multiple services. The procedure is presented in the figure below:
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Figure y Context awareness service delivery procedures
Step1: The UE sends request to obtain the next video segment for playing.

In this step, the UE can get the segments x+1 information from the index file, e.g. MPD or m3u8. Based on the format of index file, the UE may only get and report part of the defined parameters or obtain the context information calculated by the listed one. In this case, the context awareness solution still works. 

Step 2: Context Information is reported to the RAN scheduler.

This step can be triggered in the same time with step 1 to ensure the RAN-scheduler can obtain information of segment x+1 before the data packets arrival. And, not all the context should be reported every time. The scheduler may use the segment size and duration information to maintain the client’s buffer status to avoid frequently reporting over radio interface.

Through context information, RAN can decide when and how to schedule video segment x+1, as one example the RAN-scheduler can decide the schedule priority according the rules below:

· Initial delay is quite an important factor and it will be the highest priority if the UE is in initial request state;

· With the same transmission delay, the user with large segment size or requesting higher transmission rate will be grant high priority than these with small size;

· Pause means that long transmission delay will not impact the QoE and the radio resource can be allocated to the other higher priority traffic. 
Step 3: Based on the RAN scheduler’s decision, Segment x+1 is send to the UE side.
Note1: It is FFS that the solution only impacts RAN2.
Note2: If this solution is only impact RAN2, it would be down selected.
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