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1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	X
	
	X



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
{Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN} 
	
	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 /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



3	Justification
ITU-T has starts to study the computing power related resources and architecture. With the development of 5G and cloud computing, the transmission, analysis and storage of massive data pose huge challenges to traditional network and cloud computing, finally driving computing to move down from the cloud to the edge near the data source, forming distributed computing resources in the network. Please see Draft new Recommendation ITU-T Y.CAN-reqts: “Functional requirements of computing-aware networking” for details. Besides, ITU-T has starts to study the framework and architecture of computing power network. It is a new type of network that realizes the optimized resource allocation, by distributing computing, storage, network and other resource information of service nodes through network control plane. It combines network context and user requirements to provide the optimal distribution, association, transaction and scheduling of computing, storage and network resources. Please see Draft Recommendation ITU-T Y.2501 (formerly Y.CPN-arch): “Computing Power Network – framework and architecture” for details.
IMT-2030 (6G) Promotion Group has released White Paper on 6G Network Architecture Vision and Key Technologies. In their opinions, Deep integration of network and computing power resources can achieve efficient coordination of Cloud, Edge, network and computing power. The network can be aware of and interwork with computing power resources to realize real-time computing power resources discovery, to dynamically schedule for computing power resources and services and to provide wide distribution of computing power and services. The integration of network and computing power can provide better user experience and higher utilization of network and computing power resources.
In 3GPP 5G network architecture, the computing power is not involved. However, in some 5G scenarios such as XR and cloud gaming. There are potential requirements for computing power in XR services:
Requirement 1 - Low delay In the SA1 specification (TS 22.261), the max allowed end-to-end latency has been defined for XR services, and the end-to-end latency is the total PDB of UL and DL direction.
Requirement 2 - high bandwidth In XR business, high definition picture quality and DPI, such as 4K, 8K or 3D holographic will bring greatly impact to speed and network bandwidth.
Requirement 3 - large computing power The requirement of computing power is huge for some scenarios (e.g., rendering, modelling).
These requirements of computing power are huge and the integration of network and computing power can solve this problem. 
[bookmark: OLE_LINK2]Considering that -EC provides closer computing server to the user, EC focus on the low latency and only 3rd party computing power resources are used in EC, we choose EC as the start point of the integration of network and computing power. Because of these similarities between EC and the integration of network and computing power, introducing computing power from EC would bring less impact to 5G system in rel-18.
Existing EC mainly focuses on how to select an EAS (edge application server) which is nearer to the UE in geographic. After introducing the integration of network and computing power, the computing resources of EAS is also treated as an influence factor and computing delay by EAS is taken into account. Enough computing power resources results in shorter computing delay by edge node furthermore shorter end-to-end delay.
Potential enhancements for the integration of network and computing power in EC include:
· computing power resources from MNO could be fully leveraged;
· Heterogeneous computation power resources could be provided;
· Jointly optimizing communication resource and computing power resources:
· select an EAS controlled by MNO, considering both geographic locations and computing power;
· Overall QoS profile/QoS rule includes both communication QoS and computing QoS;
· End-to-end delay = communication delay + computing delay.
Therefore, this study on integration of network and computing power in 5GS is proposed to research how to combine network and computing power harmoniously, wherein:
· Selection of EAS based on the negotiation of computing power requirement with UE;
· 5GC allocates and reserves both communication and computing power resources;
· 5GC guarantees the low delay.
4	Objective
The objectives of this SA2 study are to study how 5G system can be enhanced to support mobile computing power network, including the following working tasks (WT):
WT#1: Identification and standardization computing power in 5G;
WT#2: Potential architecture enhancement in network architecture e.g., EC to coordinate with computing power;
WT#3: For operators controlled (Edge) Application Server (AS/EAS), design the mechanism of EAS/AS (re-)discovery to satisfy the computing power resource requirement;
WT#4: Optimize the end-to-end delay for low delay or Deterministic delay service.
TU estimates and dependencies
	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 
Editor’s Note: This column should highlight if WT#x is self-contained, or is depended on completion of other WTs

	WT#1
	2
	1
	Maybe
	WT#1 is self-contained

	WT#2
	2.5
	1.25
	Maybe
	WT#2 is self-contained

	WT#3
	2.5
	1.25
	Maybe
	WT#3 is self-contained

	WT#4
	2
	1
	Maybe
	WT#4 is self-contained



Total TU estimates for the study phase: 9
Total TU estimates for the normative phase: 4.5
Total TU estimates: 9 + 4.5 =13.5
5	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

	{Possible values:
"TS" or 
"Internal TR" or 
"External TR". See Note 1}
	{e.g. 
"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title}
	{e.g. 
"TSG#87"}
	{e.g. 
"TSG#89"}
	{<FamilyName>, <GivenName>, <Company>, <email address>. See Note 2}

	Internal TR
	23.abc
	Study on integration of network and computing power in 5GS
	TSG SA#96
June
2022(TBD)
	TSG SA#97
Sep
2022(TBD)
	Jiayifan Liu, China Telecom (liujyf@chinatelecom.cn)




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

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	

	
	
	
	



6	Work item Rapporteur(s)
Jiayifan Liu, China Telecom, liujyf@chinatelecom.cn/liujyf2020@163.com 
7	Work item leadership
SA2
8	Aspects that involve other WGs
SA3 for security aspects. 
SA5 for charging aspects.
RAN 2 for the RAN related issues.
9	Supporting Individual Members
	Supporting IM name

	China Telecom

	vivo

	CATT

	Spreadtrum Communications

	Tencent

	



