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1 Introduction
In RAN3#92 meetings, the video transmission issues cases were captured into TR 36.933 [1] as follow:
4.3 Issue 3: Video transmission issue cases
The Operator video is a video service under the LTE operator’s control. It is usually transmitted over a dedicated EPS bearer or using a dedicated QCI. However, there might be cases where an operator decides not to apply any dedicated QoS to a video service. These video services are named “Over-The-Top” (OTT) video and are video services that LTE operators have no control on. Such service traffic is usually treated in the same way as normal internet traffic, e.g. transmitted via default bearer, which may lead to poor QoE. Nevertheless, the QoS framework allows assignment of dedicated QCI for video.

Dedicated bearer and QCI is helpful in lessening the video issues. Below are some of the issues that may occur when operators decide to neither use dedicated bearers nor dedicated QCI for OTT video services.

Case 1: Empty buffer issue

The user is watching a streaming video. When the UE requests for some not yet buffered video segments e.g. by dragging a play scroll bar or when playout buffer is exhausted due to link throughput fluctuation and if the scheduling priority of the video content is not set accordingly, the video playing would probably stall depends on some condition, e.g. eNB’s load and UE’s QoS profile. 
Case 2: Inaccurate throughput prediction for DASH issue
DASH client requests video quality based on downlink throughput prediction. However, unless appropriate priority is assigned to video traffic, UE may not accurately predict the downlink throughput because it is impacted not only by its own channel status but also by the other UE’s traffic and channel status. 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.
Case 3: Long video delay issue
In HTTP based streaming, client first buffers some content, i.e. initial buffering, before playout in order to absorb the throughput and delay fluctuation. Assuming that scheduling priority is not appropriately set, a large buffer may cause long delay, thus lead to bad user experience. 
This contribution discusses potential solutions for those above video issues.  
2 Discussion 
Solution for Issue 3 Case 1
As eNB is not aware of UE video buffer status, if UE runs out of buffer, the video playing would probably stall. This is because eNB could not set scheduling priority for video content accordingly. As a result, the buffer cannot be filled in time. If eNB obtains UE buffer status, eNB can adjust scheduling priority to instantly fill video buffer and match video playing speed.
The figure below illustrates the procedure to support video optimization for empty buffer case:
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Figure 1: Video optimization for empty buffer case
1. If UE is running out of buffer, UE sends an optimization request to eNB, with “empty buffer” request cause. 
2. At reception of optimization request, eNB may send a “UE eligibility check” to CN. This message includes UE identity.  “UE eligibility check” is necessary in case the optimization is performed for only some kind of user subscription, e.g. VIP users.
3. After UE eligibility check, CN sends a UE eligibility response to eNB 
4. If UE is eligible for optimization, eNB adjusts MAC scheduling priority for the UE and may send optimization parameters (available UE bandwidth) to UE. The available UE bandwidth is necessary in case that the scheduling adjustment is not sufficient, e.g. radio channel deteriorates
5. Based on the available bandwidth, UE chooses best coding rate, then requests clip for the chosen coding rate
Solution for Issue 3 Case 2
Video has difficulties predicting throughput. This is because UE throughput is impacted not only by its own channel status but also by the other UEs’ traffic and channel status. If UE client is aware of its available bandwidth, it can accurately predict its DASH throughput, which may match radio channel fluctuation. As eNB has full knowledge of the other UEs’ traffic and channel status, eNB can derive available UE bandwidth and inform UE.
The figure below illustrates a procedure to support accurate DASH throughput prediction:
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Figure 2: Video optimization for DASH throughput prediction
1. If video quality degrades, e.g. video streaming is not smooth, UE sends an optimization request to eNB, with “degraded video quality” request cause.
2. At reception of optimization request, eNB may send a “UE eligibility check” to CN. This message includes UE identity.  “UE eligibility check” is necessary in case the optimization is performed for only some kind of user subscription, e.g. VIP users.
3. After UE eligibility check, CN sends a UE eligibility response to eNB 
4. If UE is eligible for optimization, eNB send optimization parameters (available UE bandwidth) to UE
5. Based on the available bandwidth, UE chooses best coding rate, then requests clip for the chosen coding rate
An alternative approach to guarantee DASH streaming quality would be that, before UE’s awareness of degraded video quality:
1. UE sends a DASH service indication to eNB
2. If UE is eligible for DASH optimization, eNB would monitor radio channel fluctuation. If radio channel deteriorates, eNB sends optimization parameters (available UE bandwidth) to UE
3. Based on the available bandwidth, UE chooses best coding rate, then requests clip for the chosen coding rate
Solution for Issue 3 Case 3
Solution for this case is similar to case 1. The only difference is the optimization request trigger cause. Instead of “empty buffer”, the request cause is “long delay before initial play”. The optimization request information may include the required initial buffering size. 
3 Conclusions
This paper discusses potential solutions for video issues.
Proposal 1: Consider section 2 as baseline TP for video issue solutions. 
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