

	
3GPP TSG-SA WG2 Meeting #154 	S2-2211435
Toulouse, France, November 14 – 18, 2022	(revision of S2-2211301)
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	23.288
	CR
	0582
	rev
	5
	Current version:
	17.6.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X



	

	Title:	
	Federated Learning among Multiple NWDAFs in TS 23.288

	
	

	Source to WG:
	China Mobile, Ericsson

	Source to TSG:
	SA2

	
	

	Work item code:
	DUMMY
	
	Date:
	2022-10-30

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	Based on several principles listed in conclusion part in clause 8.8 of TR 23.700-81, the proposal specifies the procedure of Federated Learning among Multiple NWDAFs in TS 23.288.

	
	

	Summary of change:
	Define the detailed procedure of Federated Learning among Multiple NWDAFs.

	--
	

	Consequences if not approved:
	The procedure for Federated Learning among Multiple NWDAFs will not be supported.

	
	

	Clauses affected:
	6.2X(All new text)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ...

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR’s revision history:
	



Page 1


[bookmark: _Toc27846418][bookmark: _Toc51768986][bookmark: _Toc83792942][bookmark: _Toc83301500][bookmark: _Toc36187542][bookmark: _Toc47342288][bookmark: _Toc45183446][bookmark: _Toc47342606][bookmark: _Toc20204189][bookmark: _Toc51834765][bookmark: _Toc27894878][bookmark: _Toc59095659][bookmark: _Toc27846729][bookmark: _Toc45183764][bookmark: _Toc20204672][bookmark: _Toc45193046][bookmark: _Toc36192489][bookmark: _Toc59100591][bookmark: _Toc27895386][bookmark: _Toc51769307][bookmark: _Toc47592678][bookmark: _Toc47593223][bookmark: _Toc59101136][bookmark: _Toc36187860][bookmark: _Toc36191956][bookmark: _Toc51835310][bookmark: _Toc45193591]FIRST CHANGE(All new text)
[bookmark: _Toc113350086][bookmark: _Toc4528][bookmark: _Toc104467698][bookmark: _Toc101171010][bookmark: _Toc104433242][bookmark: _Toc23303][bookmark: _Toc104467398][bookmark: _Toc117508934]6.2X	Federated Learning among Multiple NWDAFs
[bookmark: _Toc104467399][bookmark: _Toc101171011][bookmark: _Toc104433243][bookmark: _Toc104467699][bookmark: _Toc19380][bookmark: _Toc22064][bookmark: _Toc113350087][bookmark: _Toc117508935]6.2X.1	Description
This clause specifies how NWDAF containing MTLF can leverage Federated Learning technique to train an ML model, in which there is no need for input data transfer (e.g. centralized into one NWDAF) but only need for cooperation among multiple NWDAFs (MTLF) distributed in different areas i.e. sharing of ML model(s) and of the learning results among multiple NWDAFs (MTLF).
[bookmark: _Toc101171012][bookmark: _Toc21582][bookmark: _Toc104467700][bookmark: _Toc113350088][bookmark: _Toc16736][bookmark: _Toc104467400][bookmark: _Toc104433244][bookmark: _Toc117508936]6.2X.2	Procedures
[bookmark: _Toc104433245][bookmark: _Toc16087][bookmark: _Toc113350089][bookmark: _Toc101171013][bookmark: _Toc104467701][bookmark: _Toc117508937]6.2X.2.1	General procedure for Federated Learning among Multiple NWDAF Instances


Figure 6.2X.2.1-1: General procedure for Federated Learning among Multiple NWDAF
0. The consumer (NWDAF containing AnLF) sends a subscription request to NWDAF containing MTLF to retrieve a ML model, including Analytic ID and ML model filter information as described in TS 23.288 [5], the NWDAF containing MTLF can be a FL server (Server NWDAF) with FL server capability or a MTLF without FL server capability.
Editor’s Note: Procedure of MTLF registration and discovery with respect to FL is FFS.
Editor’s Note: Definition of FL capability is FFS.
1.	Server NWDAF sends a request to the selected NWDAF containing MTLF(Client NWDAF) that participates in the Federated learning to perform the local model training for Federated Learning.
2.	Each Client NWDAF collects its local data by using the current mechanism in clause 6.2 of TS 23.288 [5].
3.	During Federated Learning training procedure, each Client NWDAF further trains the retrieved ML model from the server NWDAF based on its own data, and reports interim local ML model information to the Server NWDAF.
	The ML model information are exchanged between the Client NWDAF(s) and the Server NWDAF during the FL training process. 
Editor’s Note: The ML model information exchanged between the Client NWDAF(s) and the Server NWDAF is FFS.
Editor’ Note: The services in step 1, 3, 5a and 6 to enable FL based ML model training is for FFS, and the Figure 6.2X.2.1-1 will be updated accordingly.
4.	The Server NWDAF aggregates all the local ML model information retrieved at step 3, to update the global ML model. 
5a.	Based on the consumer request, the Server NWDAF updates the training status (an accuracy level) to the consumer periodically (one or multiple rounds of training or every 10 min, etc.) or dynamically when some pre-determined status (e.g. some accuracy level) is achieved.
5b.	[Optional] Consumer decides whether the current model can fulfil the requirement e.g. accuracy and time. The consumer modifies subscription if the current model can fulfil the requirement.
Editor’ Note: Further details on providing the accuracy of FL model process is for FFS.
5c.	According to the request from the consumer, Server NWDAF updates or terminates the current FL training process.
6.	If the FL procedure continues, Server NWDAF sends the aggregated ML model information to each Client NWDAF for next round model training. 
7.	Each Client NWDAF updates its own ML model based on the aggregated ML model information distributed by the Server NWDAF at step 6.
NOTE:	The steps 2-7 should be repeated until the training termination condition (e.g. maximum number of iterations, or the result of loss function is lower than a threshold) is reached.
After the training procedure is complete, the Server NWDAF may send the globally optimal ML model information to the consumer.
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