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	Reason for change:
	In SA2#144E meeting, the contribution in S2-2103469 (on inter-AMF mobility) has been agreed and the following Editor’s Note is still open.
Editor’s Note: When new AMF is not able to receive the UE context from old AMF, it is FFS how the count for unsupported S-NSSAI will be updated with NSACF.
The intention of the EN is to cover the use case where the UE performs a registration with a new AMF and the new AMF cannot retrieve the UE context from the old AMF. In such case, the new AMF does not know whether the UE was already registered with an S-NSSAI subject to NSAC. The specified procedure in clause 4.2.11.2 is that the new AMF updates the NSACF (i.e. removes or inserts the UE in the list of registered UEs). 
The following problem can result from this use case: if the UE does not request to register with the S-NSSAI in the new AMF, the new AMF does not update the NSACF to remove the UE from the list of registered UEs.

One possible solution is that the old AMF sends update the NSACF to remove the UE from the list of registered UEs under the following conditions:
 - the old AMF receives Deregistration Notitification from the UDM; and 
 - the UE context was not retrieved from another AMF.

Additional problem can occur, if the UE successfully registers with the S-NSSAI subject to NSAC in the new AMF and the new AMF updates the NSACF, but afterwards the old AMF sends an update the NSACF to remove the UE from the list of registered UEs. In this case the UE would be wrongly removed from the NSACF. 
To solve this problem, it is proposed that the old AMF sends in the update to the NSACF an indication of preliminary removal of the UE from the list or registered UEs. Based on the preliminary removal, the NSACF can compare the AMF ID of the AMF that has perfomed the latest update with the currnet AMF-ID. 


	
	

	Summary of change:
	The following modifacations are proposed:
· if the AMF receives Deregistration Notification from the UDM and the UE context was not sent to another AMF, the AMF includes an indication for preliminary UE removal from the list of registered UEs.
· The NSACF stores the AMF ID which has performed the latest update to inset the UE in the list of UEs registered with the S-NSSAI
· If the update flag parameter from the AMF indicates preliminary removal and the UE is in the list of UEs registered with the S-NSSAI, the NSACF performs the following:
· If the AMF ID of the requesting AMF is the same as the stored AMF ID, the NSACF removes the UE from the list of UEs registered with the S-NSSAI; or
· If the AMF ID of the requesting AMF is different from the stored AMF ID, the NSACF sends a request to the stored AMF ID to check whether the UE is still registered with the S-NSSAI. If the AMF replies that the UE is still registered with the S-NSSAI, the NSACF keeps the UE in the list of UEs registered with the S-NSSAI.

	
	

	Consequences if not approved:
	In case of inter-AMF mobility and no UE context transfer between the old and new AMFs, the list of UEs registered with the S-NSSAI in the NSACF would be wrong.
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* * * * start of 1st change * * * *
[bookmark: _Toc68061709]4.2.11.2	Number of UEs per network slice availability check and update procedure
The number of UEs per network slice availability check and update procedure is to update (i.e. increase or decrease) the number of UEs registered with a S-NSSAI which is subject to NSAC. The AMF is configured with the information indicating which network slice is subject to NSAC.


Figure 4.2.11.2-1: Number of UEs per network slice availability check and update procedure
1.	The AMF triggers the Number of UEs per network slice availability check and update procedure to update the number of UEs registered with a network slice when a network slice subject to NSAC is included or removed from the Allowed NSSAI for a UE. The procedure is triggered in the following cases:
-	At UE Registration procedure, as per clause 4.2.2.2.2:
-	before the Registration Accept in step 21 if the EAC mode is active; or
-	after the Registration Accept message if the EAC mode is not active;
-	At UE Deregistration procedure, as per clause 4.2.2.3, after the Deregistration procedure is completed;
-	At UE Configuration Update procedure (which may result from NSSAA procedure):
-	before the UE Configuration Update message if the EAC mode is active; or
-	after the UE Configuration Update message if the EAC mode is not active;
NOTE:	Depending on the deployment, there may be different NSACF for different S-NSSAI subject to NSAC, and hence, during the registration, AMF triggers the Number of UEs per network slice availability check and update procedure to multiple NSACF.
Editor's note:	If one S-NSSAI the number of the UE/PDU session is managed by several different NSACF, it is FFS how to assure the AMF reaches the same NSACF and how to coordinate the number of UE among the NSACF(s)
2.	If the S-NSSAI is verified that it can be included in the Allowed NSSAI, and the S-NSSAI is subject to NSAC, the AMF sends Nnsacf_NumberOfUEsPerSliceAvailabilityCheckAndUpdate_Request message to the NSACF. The AMF includes in the message the UE ID, the S-NSSAI(s) for which the number of UEs registered per network slice update is required and the update flag which indicates whether the number of UEs registered with the S-NSSAI(s) is to be increased when the UE has gained registration to network slice(s) subject to NSAC or the number of UEs registered with the S-NSSAI(s) is to be decreased when the UE has deregistered from S-NSSAI(s) or could not renew its registration to an S-NSSAI subject to NSAC.
In addition, if the AMF receives Deregistration Notification from the UDM and the UE context was not sent to another AMF, the AMF may include an indication for preliminary UE removal from the list of registered UEs.
3.	The NSACF updates the current number of UEs registered for the S-NSSAI, i.e. increases or decrease the number of UEs registered per network slice based on the information provided by the AMF in the update flag parameter.
	If the update flag parameter from the AMF indicates increase and the NSACF finds the UE ID is already in the list of UEs registered with the network slice, the number of the UEs registered with the network slice is not increased as the UE has already been counted as registered with the network slice. If the UE ID is not in the list of UE IDs registered with the network slice and the maximum number of UEs registered with the network slice has not been reached yet, the NSACF adds the UE ID in the list of UEs registered with the network slice and increases the current number of the UEs registered with the network slice. If the UE ID is not in the list of UEs registered with that S-NSSAI and the maximum number of UEs per network slice for that S-NSSAI has already been reached, then the NSACF returns a result parameter indicating that the maximum number of UEs registered with the network slice has been reached.
	The NSACF stores the AMF ID which has performed the latest update to inset the UE in the list of UEs registered with the S-NSSAI.
	If the update flag parameter from the AMF indicates decrease, the NSACF removes the UE ID from the list of UEs registered with the network slice for each of the S-NSSAI(s) indicated in the request from the AMF and also the NSACF decreases the number of UEs per network slice that is maintained by the NSACF for each of these network slices.
If the update flag parameter from the AMF indicates preliminary removal and the UE is in the list of UEs registered with the S-NSSAI, the NSACF performs the following:
-	If the AMF ID of the requesting AMF is the same as the stored AMF ID, the NSACF removes the UE from the list of UEs registered with the S-NSSAI and decresses the number of UEs.
-	If the AMF ID of the requesting AMF is different from the stored AMF ID, the NSACF sends a request to the stored AMF ID to check whether the UE is still registered with the S-NSSAI. If the AMF replies that the UE is still registered with the S-NSSAI, the NSACF keeps the UE in the list of UEs registered with the S-NSSAI. If the AMF replies that the UE is not registered with the S-NSSAI, the NSACF removes the UE from the list of UEs registered with the S-NSSAI and decresses the number of UEs.
4.	The NSACF returns the Nnsacf_NumberOfUEsPerSliceAvailabilityCheckAndUpdate_Response in which the NSACF includes the S-NSSAI(s) for which the maximum number of UEs per network slice has already been reached along with a result parameter indicating that the maximum number of UEs registered with the network slice has been reached.
	If for all the S-NSSAI(s) the NSACF returned the maximum number of UEs per network slice has been reached, the AMF rejects the UE request for registration. In the Registration Reject message the AMF includes the rejected S-NSSAI(s) in the rejected NSSAI parameter, a reject cause set to 'maximum number of UEs per network slice reached' for each S-NSSAI and optionally a back-off timer.
Editor's note:	It is FFS whether the AMF shall send the Registration Reject message when for all the S-NSSAI(s) that the UE requested to register for and were subject to NSAC the NSACF returned the maximum number of UEs per network slice has been reached.
	Otherwise, the AMF returns Registration Accept message in which the AMF includes the rejected S-NSSAI(s) in the rejected NSSAI list for which the NSACF has indicated that the maximum number of UEs per network slice has been reached, a reject cause set to 'maximum number of UEs per network slice reached' for each rejected S-NSSAI and optionally a back-off timer.
Editor's note:	It is FFS whether and how to restrict the signalling sent from the AMFs to the NSACF in case the maximum number of UEs has been reached for prolonged time.

* * * * end of 1st change * * * *


* * * * start of 2nd change * * * *
[bookmark: _Toc20204396][bookmark: _Toc27895095][bookmark: _Toc36192188][bookmark: _Toc45193301][bookmark: _Toc47592933][bookmark: _Toc51835020][bookmark: _Toc68062231]5.2.2	AMF Services
[bookmark: _Toc20204397][bookmark: _Toc27895096][bookmark: _Toc36192189][bookmark: _Toc45193302][bookmark: _Toc47592934][bookmark: _Toc51835021][bookmark: _Toc68062232]5.2.2.1	General
The following table shows the AMF Services and AMF Service Operations.
Table 5.2.2.1-1: List of AMF Services
	Service Name
	Service Operations
	Operation
Semantic
	Known Consumer(s)

	Namf_Communication
	UEContextTransfer
	Request/ Response
	Peer AMF

	
	CreateUEContext
	Request/ Response
	Peer AMF

	
	RelocateUEContext
	Request/ Response
	Peer AMF

	
	ReleaseUEContext
	Request/ Response
	Peer AMF

	
	RegistrationStatusUpdate
	Request/ Response
	Peer AMF

	
	RegistrationStatusUE
	Request/ Response
	NSACF

	
	N1MessageNotify
	Subscribe / Notify
	PCF, LMF, Peer AMF

	
	N1N2MessageSubscribe
	
	PCF

	
	N1N2MessageUnSubscribe
	
	PCF

	
	N1N2MessageTransfer
	Request/ Response
	SMF, SMSF, PCF, LMF

	
	N1N2TransferFailureNotification
	Subscribe / Notify
	SMF, SMSF, PCF, LMF

	
	N2InfoSubscribe
	Subscribe / Notify
	NOTE 1

	
	N2InfoUnSubscribe
	
	NOTE 1

	
	N2InfoNotify
	
	AMF, LMF

	
	EBIAssignment
	Request/Response
	SMF

	
	AMFStatusChangeSubscribe
	Subscribe / Notify
	SMF, PCF, NEF, SMSF, UDM

	
	AMFStatusChangeUnSubscribe
	Subscribe / Notify
	SMF, PCF, NEF, SMSF, UDM

	
	AMFStatusChangeNotify
	Subscribe / Notify
	SMF, PCF, NEF, SMSF, UDM

	
	NonUeN2MessageTransfer
	Request/Response
	Peer AMF, CBCF, PWS-IWF, LMF

	
	NonUeN2InfoSubscribe
	Subscribe / Notify
	CBCF, PWS-IWF

	
	NonUeN2InfoUnSubscribe
	
	CBCF, PWS-IWF

	
	NonUeN2InfoNotify
	
	CBCF, PWS-IWF, LMF

	Namf_EventExposure
	Subscribe
	Subscribe / Notify
	NEF, SMF, UDM, NWDAF, LMF

	
	Unsubscribe
	Subscribe / Notify
	NEF, SMF, UDM, NWDAF, LMF

	
	Notify
	Subscribe / Notify
	NEF, SMF, UDM, NWDAF, LMF

	Namf_MT
	EnableUEReachability
	Request/Response
	SMSF, SMF

	
	ProvideDomainSelectionInfo
	Request/Response
	UDM

	Namf_Location
	ProvidePositioningInfo
	Request/Response
	GMLC

	
	EventNotify
	Subscribe / Notify
	GMLC

	
	ProvideLocationInfo
	Request/Response
	UDM

	
	CancelLocation
	Request/Response
	GMLC

	NOTE 1:	In this Release of the specification no known consumer is identified to use this service operation.



* * * * end of 2nd change * * * *


* * * * start of 3rd change * * * *
[bookmark: _Toc20204401][bookmark: _Toc27895100][bookmark: _Toc36192193][bookmark: _Toc45193306][bookmark: _Toc47592938][bookmark: _Toc51835025][bookmark: _Toc68062236]5.2.2.2.X	Namf_Communication_RegistrationStatusUE service operation
Service operation name: Namf_Communication_RegistrationStatusUE
Description: This service operation is used by the consumer NF (e.g. NSACF) to request the UE registration status for a particular S-NSSAI. The AMF replies with a result indicatind whether the UE is registered with the S-NSSAI or not.
Input, Required: SUPI, S-NSSAI.
Input, Optional: none.
Output, Required: SUPI, S-NSSAI, Status.
Output, Optional: None.
See clause 4.2.11.2 step 3 for example usage of this service operation. When the AMF receives this request, the AMF replies with s Status parameter indicating whether the UE is registered with the S-NSSAI.
* * * * end of changes * * * *
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