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

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


3
Justification

The booming mobile video services have brought dominating traffic to the deployed 4G network. In 5G era, mobile multimedia services will contribute more and more traffics to 5G network. Various emerging new media services, such as cloud AR/VR, cloud gaming, live video stream, 4K/8K Video on Demand(VoD), video-based remote control for machines or drones, are expected to become popular in the near future for both public and vertical markets.
Media services can be categorized into real-time media services (e.g. cloud AR/VR, cloud gaming) and non-real-time media (e.g. VoD services). For real-time media, each media frame are generated and send out in a fixed frame-per-second (fps) to the consumer, and no buffer exists in consumer side to achieve real-time interactive experience. For non-real-time media, media contents are usually pre-packaged into series of small media files, then send to the consumer side progressively via e.g. MPEG DASH for playback.

Transmission of these media services bring huge challenges to 5G network. According to the outputs consolidated in SA1 SMARTER, VIAPA and NCIS work, these new media services require quite high data rate with low latency on UL/DL direction(s). In addition, due to video are composed of discrete frames, these media services are naturally transmitted in the form of bursts. The network need to provide bandwidth resources far more than the average bitrate, to guarantee the bursts can be delivered successfully. Multiple parallel streams may used in some media services, which make network transmission more complex considering the synchoronization requirments between them. This further leads to network inefficiency and bring challenges to commercial deployments of both 5GS and media services.

Some media-specific characteristics may be helpful for significant improvment of the efficiency, mobility and power saving for media service transmission in 5GS. All media traffics, in spite of which codecs were used, have some common characteristics. These information are very useful for better transmission control and efficiency. However, currently 5GS uses common QoS mechanisms to handle media services together with other data services without taking full advantage of these information. For examples:
-
Packets within a video frame/slice/tile are sharing a burst-based traffic pattern, and packets within a frame/slice/tile have dependency with each other since the application needs all of these packets for decoding the frame/slice/tile. Hence one packet loss will make other correlative packets useless even they are successfully transmitted. 
-
Packets of same video stream but different frame types (I/P frame) or even different positions in the GoP (Group of Picture) are of different contributions to user experience, so a layered QoS handling within the video stream can potentially relax the requirement thus lead to higher efficiency.

Some related work have been done in SA/RAN (e.g., eEdge_5GC, EDGEAPP and FS_NR_XR_eval) to address potential network optimizations for media services or other low latency services. This SID is for a systematic study in SA2 to investigate how to enhance 5G system, e.g. QoS, mobility management mechanisms, considering the characteristics of media services, for more efficient transmission of these services.
This study is proposed to study architecture enhancement of 5G system to support media services, including both real-time media services (e.g. Cloud VR/AR, Cloud gaming, online-meeting, video-based remote control) and non-real time media services(e.g. 4K/8K VoD), hosted by either operator or 3rd party.
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Objective

The objective of this SID includes investigating the key issues and corresponding enablers from network architecture aspects on the following areas:

1)
Enhancements of 5GS QoS mechanisms considering media traffic information for more efficient transmission of media services, including, e.g.:

-
Support Frame level integrated transmission considering the traffic burst pattern and/or dependency between packets within a media stream.
-
Support Layered QoS handling for different packets within a media stream considering importance of packets on media layer.
-
Support QoS control with low latency based on media application-behaviour, e.g. initiating playback, seeking or buffer refilling.
-
Support uplink-downlink transmission coordination to meet RTT (Round-Trip Time) requirement.

2)
Mobility management enhancement considering the traffic pattern of media services.
3)
Utilization of multicast mechanism for XR (AR/VR) transmission.

4)
Co-ordination with upper layer protocols, e.g. TCP/UDP/QUIC/SRT.
5)
Support of network slice for mobile media.
6)
Definition of Network XQI (XR Quality Index) for QoE evaluation of mobile media services considering network factors, e.g. PDB, PER.
NOTE: Totally 12? TUs are estimated to be needed for this study.
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Work item Rapporteur(s)
Hui Ni, Huawei, Hui.ni@huawei.com
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Work item leadership

SA2
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Aspects that involve other WGs
SA3 for security aspects. 
SA4 for media codec aspects. 
SA5 for management and charging aspects.
SA6 for application layer aspects.

RAN1/2/3 for RAN part enhancements.
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