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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 Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	840030
	Network Controlled Interactive Service
	Release 17 Normative work to define the high data rate and low latency service and its QoS KPI.

	870013
	Study on Typical Traffic characteristics for XR Services and other Media
	Release 17 Study the AR/VR service characteristics and QoS Requirements.

	840019
	5G System Enhancement for Advanced Interactive Services
	Release 17 Normative work on defining new 5QI and providing TSC Assistance Information from AF to the 5GC.

	910059
	Support of Enhanced Industrial IIOT
	Release 17 Time synchronization and QoS enhancement for the IIOT


Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.} 
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Justification
HDRLL (High Data Rate and Low Latency) services are defined in SA1 specification (TS 22.261) and some QoS enhancements on HDRLL in Release 17 has defined in stage 2 specifications e.g. TS 23.501/2/3.

HDRLL services will introduce a lot of new QoS challenges for the 5GS. Based on the observation of several types of HDRLL services, e.g. for the cloud gaming, cloud AR/VR, tele-operated driving, real-time digital twin etc., the users still experience some problems like picture and voice frozen during the UE quick moves, lag with weak radio connection and congestion when number of users or HDRLL applications increase within one cell. 
The GBR QoS Flow and Guaranteed Bit Rate are used to guarantee the QoS requirements, QoS Notification Control and Alternative QoS Profile are introduced in Rel-15/16. New 5QI(s) to be defined in Rel-17 for the HDRLL within 5G_AIS work item in order to satisfy QoS requirements of the HDRLL services and service pattern information e.g. periodicity conveyed to RAN reusing TSCAI per IIoT work item. However, these mechanisms are still not sufficient for HDRLL services to handle the very high data rate with low latency under network dynamics related to the observed user experience problems.

HDRLL services e.g. cloud gaming are characterized by heavy burst high peak-to-average ratio in terms of data rate. AF may have the capability to adjust its data rate in a big range which brings a good chance for adaptation. However, The AF may have limited capability to detect and predict the quick change of the data rate in the 5G network. Thus, the 5GS needs to provide mechanisms to help AF to quickly do application/transport layer adaptation to the quick data rate fluctuation. 
If there is HDRLL media data congestion in the RAN, the 5GS can provide new network information to help AF to do more application/transport layer adaptation to help the 5GS quickly recover to normal state from congestion state for the HDRLL service. 
If there is HDRLL media data congestion in the RAN and the radio bit rate is degrade, the RAN may decide to drop packet(s). For the HDRLL media streaming, if any media packet is dropped or any of its IP packet is dropped, the subsequent packets become useless. The 5GS needs to prevent and reduce the resource wasting to transport these useless packets. And it is also important for 5GS to help the AF to reduce the following packets as useless as much as possible. It is beneficial for 5GS to be able to perform eligible packet dropping for the less important packets when packet dropping is deemed.
Jitter is a very important service characteristics for HDRLL services, jitter also significantly impacts user experience for certain applications, such as cloud gaming, game contest, online video conferencing, etc. For example, a small latency change in the HDRLL packet may introduce big jitter for the low latency services. Currently, there is no sufficient study in the 5GS on the jitter. For the HDRLL services with low latency requirements, it is very important to study how to reduce the jitter to improve the user experience.
4
Objective

The objective of this study item is to study architecture enhancements of 5G system to support QoS enhancement for the HDRLL, and total 12 TU is needed:
· QoS enhancements to minimize the impact of data rate fluctuation e.g. early notification to AF to avoid the 5GS congestion state for the HDRLL service. [2 TU]
· QoS enhancements to help the 5GS quickly recover to normal state from congestion state for the HDRLL service. e.g. network information provided to AF. [2 TU]
· QoS enhancements to minimize the media packet drop and its impact, e.g. eligible drop packet, reduce the resource wasting, reduce the useless packets. [3 TU]
· QoS enhancements to decrease the jitter. [4 TU]
· Policy to support the QoS enhancement. [1 TU]
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	TR
	23.xxx
	Study on QoS Enhancement on HDRLL
	TBD
	TBD
	Chunshan Xiong 
Tencent, chunshxiong@tencent.com
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Work item Rapporteur(s)
Chunshan Xiong, Tencent, chunshxiong@tencent.com 
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Work item leadership

SA2
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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.} 

	Supporting IM name

	Tencent

	T-Mobile

	ABS

	CBN

	SJTU

	China Telecom

	China Mobile

	OPPO

	Spreadtrum

	Alibaba

	CAICT

	vivo

	CATT

	Xiaomi

	ZTE

	

	

	

	


