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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 
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	Work Task

	X
	Study Item


2.2
Other related Work Items and dependencies
	Other related Work Items (if any)
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	Nature of relationship

	
	
	{optional free text} 
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Justification

Mobile multimedia services have greatly changed people's daily life and brought most traffic to mobile networks during the 4G era. In 5G era, mobile multimedia will still be the dominating traffic of 5G network. With the higher bandwidth, lower latency, and larger capacity provided by 5G, various emerging multimedia services are expected to be more and more popular in the mobile network, such as live and on-demand UHD video, Augment Reality (AR) / Virtual Reality (VR) services.
Nowadays for multimedia services, there are already many optimization mechanisms in application layer to improve QoE by  e.g.  higher video quality, lower start-up delay and avoiding stalling.

The adaptive bitrate streaming (ABS) techniques used in e.g. DASH (Dynamic Adaptive Streaming over HTTP), makes it possible to switch the video quality (e.g. frame rate, resolution and quantization parameter) during the playback in order to adapt to the current network conditions. Based on e.g. network measurements by the client itself, the client-side requests the next part of the video from the server-side in the appropriate bit rate level according to the client’s evaluation of current network conditions. However, it has been widely observed in the industry that the ABS in application layer may not work perfect in player stability, fairness between multiple players and under-utilization of available bandwidth, especially in mobile network cases since the radio condition changes dynamically. 
The start-up delay (i.e. time to first frame) is the period of time between when a viewer initiates playback and when a video begins playing. And the stalling is the stopping of video playback because of playout buffer underrun. To provide better QoE for player, the multimedia application needs to perform careful playback buffer management to achieve good traded-off between the start-up delay and stalling (e.g. more buffered playtime means longer start-up delay while with low risk of stalling, less buffered playtime means shorter start-up delay while with high risk of stalling). However, the start-up delay and stalling also depend on the available transmission data rate. The buffer management of application side cannot always satisfy the start-up delay and stalling requirements without optimization from network side, especially for many viewers sharing the bottleneck link. 
In particular for AR/VR, the FOV rendering techniques, i.e., the computation of rendering is off-loaded to an edge computing node in which the VR game is rendered based on user's field of view (FoV) and control actions, can be used to provide better QoE for e.g., real-time VR gaming services.  While the edge computing node is shared by multiple UEs, the computation power/capacity may become another critical bottleneck impacting the overall output of the network. Thus, there is potential enhancements that the computation power/capacity should also be an important factor that needs to be taken into account when delivering AR/VR services. 
Considering the specific characteristics of multimedia services, it is expected that the 5G system shall be able to further cooperate with various optimization mechanisms in the application layer, in order to increase the network capacity and improve the user experience for multimedia services.
4
Objective

The objective of this SID includes: 

· Studying the use cases for providing better QoE for various type of consumer-oriented multimedia services (e.g., live and on-demand video streams, Augment Reality (AR) / Virtual Reality (VR) service) in 5GS, in particular, to study how 5GS could cooperate with typical and mostly used mechanisms in multimedia application layer (e.g., DASH, Playback buffer management and FOV/edge rendering) to increase the network capacity and also improve QoE of these multimedia services. 
· Identifying potential performance and service requirements based on above use cases.
Note: This study will not cover those use cases discussed in AVPROD/VIAPA.
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Work item Rapporteur(s)
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Work item leadership

SA1 
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Aspects that involve other WGs

9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 
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