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1   Introduction
The Study Item of Study on Context Aware Service Delivery was approved at RAN#71 [1]. In last two meeting, the issue of inaccurate throughput prediction for DASH has been agreed, which is described as below [2]:

---

Issue 2: Inaccurate throughput prediction for DASH

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.

In last meeting, the two solutions were captured in the TR as a candidate video optimisation solution [3][4]. In this contribution, we provide detailed analysis of theses solutions and give the evaluation result.

2   Discussion
2.1   Summary of PCC-based solution
In this solution, PCC-level signalling is used for the communication of network QoS information to the client device (user equipment or UE) and therefore the DASH client can locally (within the UE) obtain the QoS information via internal APIs. Then, the DASH client may take into consideration available QoS information, when requesting representations such that the consumed content bandwidth remains within the limits established by the signalled QoS information.
2.2   Evaluation of PCC-based solution
· Specification impact

Currently, the PCC-based solution can work now and there will be no impact to current specification.

· Performance evaluation

The Quality of Service (QoS) parameters is always given in the beginning and it is quite semi-static, which can be seen in the table below. 
For Video on Demand, the application packets request will be triggered intermittently and required transmission rate varying with the content of every segment. The Qos parameter cannot reflect the changes of every segment.
23.203-Table 6.1.7: Standardized QCI characteristics
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	4
(NOTE 3)
	GBR
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)

	6
(NOTE 4)
	Non-GBR
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	8
(NOTE 5)
	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
(NOTE 6)
	9
	
	
	sharing, progressive video, etc.)


The video QoE may be impacted by the semi-static Qos parameter and inaccurate throughput estimation. For example, this may lead to buffer underrun and stalling of audio/video content playback during re-buffering. For example, the client may leads to UE requesting for inappropriate segments which may impact user experience.

Proposal 1: It is proposed to capture the evaluation of PCC-based solution in TR 36.933.
2.3   Solution of RAN Assistance Rate Selection
In this solution, the RAN provides Predicted bandwidth to the client. The Predicted bandwidth for a specific UE is the throughput estimated to be available at the radio downlink interface in a period of time.
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Figure 1: RAN Assistance Rate Selection
The Predicted bandwidth is the throughput estimated to be available at the radio downlink interface which can be used by the UE, e.g. available PRB, modulation type. And it will be valid in a period of time which depends on the RAN side strategy.
Various mechanisms can be considered for the RAN assistance rate selection solutions. One scheme is that RAN and UE negotiate the available bandwidth and finally UE selects the appropriate rate as the above described procedure. Another possible solution is that RAN provides additional cell level information to UEs, such as resource status and cell loading. The UE can predict the future data rate based on these assisted cell information. For a specific eNB scheduling algorithm, additional adjustment for loading information can be applied for more accurate throughput prediction.
The benefit of UE based rate prediction or selection solution is that UE based solution can reflect the almost real-time available bandwidth under the fluctuated wireless channel and various interference from other cells. According to the UE based predicted rate or rate selection, the DASH client can request a more optimal segment size and acquire better performance.
2.4   Evaluation of RAN Assistance Rate Selection
· Specification impact

RAN should estimate the predicted bandwidth and send to the UE as required; and the client can obtain the predicted bandwidth information via internal APIs. In this solution, the predicted bandwidth will be given based on the Qos parameters given by the core network.
· Performance evaluation

The client can get accurate downlink throughput when select the next segments to reduce buffer underrun and stalling of the video.
Proposal 2: It is proposed to capture the evaluation of RAN Assistance Rate Selection solution in TR 36.933.
3   Conclusion

In this contribution, we analyze the possible solutions for DASH optimization and give the evaluation of every solution. It is proposed that,
Proposal 1: It is proposed to capture the evaluation of PCC-based solution in TR 36.933.
Proposal 2: It is proposed to capture the evaluation of RAN Assistance Rate Selection solution in TR 36.933.
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