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1 Introduction
The study item proposal (Study on Context Aware Service Delivery in RAN for LTE) [1] has been approved at RAN Plenary #71.

The objective of the study item is to:

 -
Study and if possible identify the use cases and requirements for Context Aware Service Delivery
-
For more efficient use of resources and better user experience (e.g., saving battery life, shorter E2E delay, and etc);

-
Study and analyse the potential impact to architecture, protocol, and signalling to support Context Aware Service Delivery in E-UTRA 
-
How E-UTRAN could acquire service specific information;
-
How E-UTRAN could support RAN optimizations based on context awareness.

This contribution discusses issues on video streaming.

2 Discussion
Video streaming, e.g.; Dynamic Adaptive Streaming over HTTP, via wireless network has gained its popularity among different users in recent years. Operators are facing challenges in providing video type services due to the following constraints:

· Isolated design of the radio network, e.g. radio resource scheduling based on varying radio channel and the applications, e.g. adjustments of video coding rate
· Mismatch between fast radio channel variation and information and relatively slow application adjustments. 

If the application is not capable to adapt fast enough to the varying radio conditions, it would lead to inefficient radio resource usage and sub-optimal user experience, such as video stalling and video quality degradation. 
For example, in video services, clients could choose the optimum segments based on estimated bandwidth. Existing bandwidth estimation algorithms predict bandwidth with throughput in client-side. However, these methods would be less sensitive to the variations in wireless network parameters, e.g. radio channel, network congestion, since there is the mismatch between millisecond level radio variation and much slower video application adjustments. Annex A provides simulations on video performance with and without video transmission optimization. Without optimization, it is observed that:

· As shown in Figure 1 and Figure 2, video streaming cannot follow the fast channel variation maintaining the high video bitrate: once the radio channel condition deteriorates, video download speed cannot cope with high bitrate streaming. UE buffer is quickly drained, leading to video stalling. 

· As shown in Figure 3, video streaming cannot follow the fast bandwidth increase maintaining low video bitrate, leading to video quality degradation; 
Proposal: RAN3 to study issues and corresponding solutions for video streaming. 
3 Conclusion
This contribution discusses issues on video streaming and concludes with:
Proposal: RAN3 to study issues and corresponding solutions for video streaming. 
This contribution also proposes to capture the following TP in the TR36933.
	*** Change start ***


X
Issues of Video Streaming
X.1
Issue 1
For a video streaming service, the video playout buffer may run out if the video playing speed becomes faster than download speed. Consequently, video stalling tends to happen and lead to the degradation of user experience.

X.2
Issue 2
In video services, clients could choose the optimum segments based on estimated bandwidth. Existing bandwidth estimation algorithms predict bandwidth with throughput in client-side. However, these methods would be less sensitive to the variations in wireless network parameters, e.g. radio channel, network congestion, since there is the mismatch between millisecond level radio variation and much slower video application adjustments.
	*** Change end ***
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5 ANNEX A
To verify use case of video transmission, we have done simulations to evaluate performance of video with and without RAN context awareness. Our baseline is the integrated video rate adaptation logic of the popular open source VideoLan Client (VLC) [2]. The indicated “Optimization” method shares the same rate adaptation algorithm as VLC, with awareness of periodical scheduled MAC transport block size (TBS). Based on simulation assumptions in Table 1 in annex, video performance comparisons are made for following two cases: 

1. Case 1: Random Walk within a cell
In this case, the user randomly walks within a cell with constant speed of 3kmph. As shown fig.1, since user channel fluctuates with ETU model, the available user bandwidth fluctuates fast. VLC based method cannot follow the fast channel variation maintaining high video bitrate, while optimization based approach can more closely follow channel variation. It is observed that average bitrate of optimization (9766kbps) is a little lower than that of VLC (10258kbps). But as both rates are relatively high, minor improvements would not bring obvious user experience improvement.
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Fig. 1 Video bitrate comparison with and without optimization (case 1)

As shown in Fig.2, buffer length of VLC and optimization based method also vary with time progress. When video playout buffer is empty, i.e. buffer length reaches 0, video stalling happens. And the stalling lasts until video playout buffer length recovers to a threshold. It can be seen from Fig. 2 that VLC based approach stalls by 3 times, with total stalling time of 34.8 second (buffer length threshold is 8 second), while none stalling occurs for the optimization based adaptation. The optimization based approach improves the user experience by eliminating video stalling with minor bitrate impact. 
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Fig. 2 Video playout buffer comparison with and without optimization (case 1)

2. Constant velocity moving in border of two cells

In this case, the user moves in border of two cells with constant velocity of 3kmph. As shown in Figure 3, since user moves from border towards centre of one cell, the available user bandwidth increases sharply with reduced pathloss and reduced interference. VLC based method cannot follow the bandwidth increase and maintain low video bitrate while optimization based approach can more closely follow channel variation. It is observed that average bitrate of optimization (7095kbps) is much higher than that of VLC (4699kbps). None of the two algorithms incur video stalling, as can be seen in Figure 4. Optimization based approach improves the user experience by significantly increasing quality of video. 
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Figure  3 Video bitrate comparison with and without optimization (case 2)
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6 ANNEX B
Table1 Simulation assumptions

	Parameter
	Value

	Bandwidth
	5MHz (25RB)

	MIMO configuration
	SISO

	BS Tx power
	30dBm

	MAC scheduler
	Proportional fair

	AMC
	Vienna

	Channel model
	Pathloss: Cost231 model; fading: Extended Typical Urban (ETU)

	UE Speed
	Constant 3kmh

	Moving MS model
	Case 1: Random walk within a cell; 

Case 2: Constant velocity moving in border of two cells



