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Abstract: 
New study item on 5G system enhancement for interactive cloud services
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Study on 5G System Enhancement for Interactive Cloud Services
Acronym: FS_5G_ICS
Unique identifier: TBD
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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
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	


2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure.}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	320022
	Requirements for evolution of the 3GPP system architecture
	SA1 work item to define requirements for LTE/EPS.

	790001
	New Services and Markets Technology Enablers – Phase 2
	SA1 work item to define requirements for 5GS.

	800015
	Study on Network Controlled Interactive Service in 5GS
	SA1 study item, which study new services requirements.

	810006 


	Study on eXtended Reality (XR) in 5G

	SA4 study item, which study eXtend Reality (XR) in 5G.


3
Justification

Cloud gaming services have been more and more popular in recent years.  For cloud gaming, rendering can be performed in network side which means in uplink direction, sensor/pose data are transmitted to the network side and in downlink direction rendered data are transmitted to the UE side.  This requirements of this service has been discussed in SA1.  In uplink, the sensor/pose data require treatment within 5G system with low latency and low packet loss rate e.g. 10E-4.  In downlink direction, the rendered data i.e.  audio & video require low latency and potential high bandwidth e.g. 100Mbps and the packet loss rate can be less stringent than uplink i.e.10E-3.  In brief, cloud gaming services are characteristic of real-time interaction with low latency requirements and the required packet loss rates for uplink sensor/pose data and downlink rendered audio/video traffic are assymetric.  Meanwhile, to support interactive cloud gaming services, the total delay including both uplink and downlink within 5G system in two directions should be less than a threshold i.e. 5ms.  Howevrer, due to the asymmetry for uplink and downlink, the latency for uplink and downlink may not be equal and static.  Existing QoS mechanisms can not meet the requirements for this service.  
In addition to clouding gaming service which require such interactive and assymetric service provisioning, in UAS, the uplink traffic require eMBB treatment and downlink traffic also require URLLC treatment which is opposite to cloud gaming.  To support these kind of interactive services,  the 5G System needs to be enhanced to support the interactive services with different KPIs requirements in uplink and downlink.

Meanwhile, for cloud gaming, application layer rendering and encoding mechanisms need to adjust the data rate according to 5G system performance.  However, due to the very short inter frame interval e.g. 11.11ms in case of 90 FPS, if application layer can only know the current 5G system performance instead of prediction, the application layer still fails to provide the most suitable for AR/VR data rate.  Theirfore, QoS predication for cloud gaming are highly expected.
The SA1 Study on Network Controlled Interactive Service in 5GS (i.e. FS_NCIS) studies the new proximity related use cases and potential services requirements for interactive services for Uu, which could be found in TR 22.842 to explore the required KPIs and related requirements to perform rendering in network/edge side for cloud gaming. 
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Objective

This Study Item is to identify and evaluate potential enhancements to the 5G System architecture to support interactive services based on SA1 requirements defined in TS 22.278 and TS 22.261.
To develop a common framework for supporting interactive cloud services, the following needs to be performed:

· To study 5G system enhancements to support interactive cloud service,

· Potential new standardized 5QIs for cloud gaming corresponding to requirements from SA1;
· UL and DL dynamic delay budget for cloud gaming
NOTE 1 :    For this bullet, the KPI values for this objective need to be reviewed based on SA1 NCIS outcome.
· To study how to support assymetric uplink and downlink QoS treatment e.g. reliability (packet loss rate) in standardized approach
· E.g. how assymetric reliability can be achieved with proper E2E resource configuration including duplication
· To study how to support QoS predicationfor application layer data rate adaptation

· E.g. How AF interacts with PCF/NEF/NDWAF to convey the KPIs for predication?
NOTE 2:       No overlapping with QoS predication in eNA and eV2XARC study items.
Architectural implications for RAN will be coordinated with RAN WGs.
5
Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Rapporteur(s)

	For info 
at TSG# 
	For approval at TSG#
	Remarks

	New TR 23.7xy
	Internal TR
	Lei Yixue, Tencent (yixuelei@tencent.com) 

	TSG#87 (Mar 2020)
	TSG#88 (June 2020)
	


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
“Internal TR” is intended for 3GPP internal use only whereas “External TR” may be transposed by Ops.

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
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Work item Rapporteur(s)
Lei Yixue, Tencent, yixuelei@tencent.com
7
Work item leadership

SA2.
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Aspects that involve other WGs
9
Supporting Individual Members
	Supporting IM name

	Tencent

	China Mobile

	China Telecom

	China Unicom

	OPPO
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