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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 …
	
	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)

	N/A
	
	
	



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

	Unique ID
	Title
	Nature of relationship

	940084
	Study on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface
	Related study for RAN intelligence

	940073
	Study on Enablers for Network Automation for 5G - phase 3
	Related study for 5GC intelligence

	
	
	

	
	
	

	
	
	



3	Justification
The convergence of communication network and AI technology already made some progress. Up to now, the 5GS including both RAN and SA2  has studied and/or specified the AI-enabled network architecture and leverage Artificial Intelligence (AI)/Machine Learning (ML)  to enable 5GC and Air interface Intelligence in terms of data collection, ML model training, analytics inference, and closed-loop procedures by consuming data analytics, etc.
Based on the above, the work of AI/ML for 5GS in Rel-19 is proposed to expand the scope of network AI services to leverage AI/ML technologies to enable 5GC and Air interface Intelligence by providing network automation and improving the efficiency of  5G network architecture.
In order to leverage AIML technologies to enable 5GC and Air interface Intelligence, this study item is to focus on following two parts:
· Part A: Architecture enhancement to support 5G Core intelligence
· Part B: AI/ML alignment and convergence for Air interface and 5G Core network 

4 Objective
This study item aims to study AI/ML for 5G system enhancements to enable 5GC and Air interface Intelligence. In order to leverage AIML technologies to enable 5GC and Air interface Intelligence, this study item is to focus on following two parts i.e. Part A: Architecture enhancement to support 5G Core intelligence and Part B: AI/ML alignment and convergence for Air interface and 5G Core network:
Part A: Architecture enhancement to support 5G Core intelligence
Objective#1: AI/ML enabled Use Case(s) of 5GS Service: 
WT#1.1: Detection/prevention/mitigation of signalling storm
· Study whether and how to detect or measure signalling storm with the assistance of NWDAF.
· Study the mechanisms of prevention/mitigation for the signaling storm to guarantee the 5GS system stability with the assistance of NWDAF.
· Study whether and how NWDAF provides network level digital twin services to verify candidate actions provided by the 5GC NFs to avoid unexpected impacts on the network.
WT#1.2:  NWDAF assisted energy saving
· Study whether and how to predict the capacity and load trend of NF(s) with the assistance of NWDAF.
· Study the NWDAF assisted solution for energy saving, e.g., load balancing or redistribution among multiple NF instances.
WT#1.3: NWDAF assisted policy recommendation
· Study whether and how to provide global optimal recommendation to 5GC NFs. For example, based on the analysis of network status, service experience requirements, etc, NWDAF could make policy decisions and adjusts user QoS parameters in time.
Objective#2: Leveraging AI/ML technologies of 5GS AIML Service: 
WT#2.1: Study whether and how to enhance architecture to support vertical federal learning, including UE, RAN, 5GC and AF.
· Allowing UE and/or AF to exchange necessary intermediate information to assist E2E data analysis without exposing RAW data.
WT#2.2: Study whether and how to enhance architecture to support online learning in the 5GC.
WT#2.3: Study whether and how to enhance architecture to support enforcement learning in the 5GC.
        Part B: AI/ML alignment and convergence for Air interface and 5G Core network:
Objective#3: Support for AI/ML for air interface: 
WT#3.1: Terminology alignment btw RAN and SA2
WT#3.2: UE data collection framework enhancement to support AI/ML use cases. E.g., NWDAF collects UE radio link condition data in real time via DCAF and improves analytics.
WT#3.3: ML Model delivery to UE(Model delivery within core network supported in R17/18 eNA without involving UE).
WT#3.4: Lifecycle management of AI/ML model btw RAN and SA2 (especially data collection, model training, model inference, model monitoring)
WT#3.5: SA2 and RAN Convergence for Model ID/Analytics ID defined in SA2 since R16 eNA and Model ID/feature ID studied/concluded in RAN R18
WT#3.6: Architecture enhancement to support AI based Positioning.


TU estimates and dependencies
	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1.1
	1
	0.5
	NO
	WT#1.1 is self-contained

	WT#1.2
	0.5
	0.5
	NO
	WT#1.2 is self-contained

	WT#1.3
	0.5
	0.5
	NO
	WT#1.3 is self-contained

	WT#2.1
	0.5
	0.5
	YES
	WT#2.1 is self-contained

	WT#2.2
	0.5
	0.5
	NO
	WT#2.2 is self-contained

	WT#2.3
	1
	0.5
	NO
	WT#2.3 is self-contained

	WT#3.1
	0.5
	0.5
	YES
	WT#3.1 is self-contained

	WT#3.2
	0.5
	0.5
	YES
	WT#3.2 is self-contained

	WT#3.3
	1
	0.5
	YES
	WT#3.3 is self-contained

	WT#3.4
	0.5
	0.5
	YES
	WT#3.3 is self-contained

	WT#3.5
	0.5
	0.5
	YES
	WT#3.3 is self-contained

	WT#3.6
	1
	0.5
	YES
	WT#3.3 is self-contained



Total TU estimates for the study phase: 8
Total TU estimates for the normative phase: 6
[bookmark: _GoBack]Total TU estimates: 8+6=14
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

	Internal TR
	23.xxx
	Artificial Intelligence (AI)/Machine Learning (ML) for 5GS Service to enable 5GC and Air interface Intelligence
	SA#XXX
XXX
2023
(TBD)
	SA#XXX
XXX
2023
(TBD)
	



	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)
.

7	Work item leadership
SA2

8	Aspects that involve other WGs

RAN for the RAN related issues.

9	Supporting Individual Members
	Supporting IM name

	China Mobile 

	vivo

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



