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5.4.1
Solutions for case 1
5.4.1.1
Solution 1: UE request a higher QoS profile
Video transmission issues resulting from empty buffer can be mitigated by supplying UE’s higher QoS profile. If the operator decides to send video content over a non-GBR bearer initially, it may be useful to initiate bearer modification procedure, by supplying GBR bearer or higher priority non-GBR bearer, to serve the UE with higher QoS profile for OTT service. Even for non-GBR bearer, current TS23.203 defines various QCIs, e.g. QCI 8 for “premium bearer” and QCI 9 for “default bearer”. 
Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority Level
	Packet Delay Budget

(NOTE 13)
	Packet Error Loss

Rate (NOTE 2)
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	8
(NOTE 5)
	
	
8
	
300 ms
(NOTE 1)
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.




5.4.3
Solutions for case 3

According to the issue description, the Empty buffer issue is caused by link throughput fluctuation. In case the OTT video uses GBR bearer, this may be very rare. It only happens when OTT video uses non-GBR bearer. SA4 already analysed this issue in TR23.976. The conclusion is 
---

6.12.4 Conclusions and Gap Analysis

…
· such operation can be supported by the supplying a GBR bearer at a bitrate that enables real-time delivery of at least a minimum set (typically audio and video) of lower quality Representations.

· if the operator decides to send DASH content over a non-GBR bearer initially, it may be useful to initiate QoS update procedure with GBR QoS parameter once the network gets more loaded. 

---

In addition, due to the nature of non-GBR bearer, using non-GBR bearer cannot guarantee the UE can play the video in a continuous way. Temporarily prioritize the video packets can only partially address the issue. The UE may frequently has empty buffer if the guaranteed bitrate is below the required bitrate for the lower quality representations.
Thus, to ensure a continuous play of video, GBR bearer should be used. The GBR bearer should have a bitrate larger than the minimum data rate required by the lower quality representations. If the operator decides to send video content over a non-GBR bearer initially, it may be useful to initiate bearer modification procedure, by supplying GBR bearer or higher priority non-GBR bearer, to serve the UE with higher QoS profile for OTT service.
