

	
3GPP TSG-CT WG4 Meeting #116	C4-232112
Bratislava, Slovakia, 22nd– 26th May 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	29.518
	CR
	0899
	rev
	-
	Current version:
	18.1.0
	

	

	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:	
	Service Operations for Subscription and management of network timing synchronization status monitoring 

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	CT4

	
	

	Work item code:
	TRS_URLLC
	
	Date:
	2023-05-12

	
	
	
	
	

	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-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	[bookmark: _Toc131516834]As specified in TS 23.501 CR 4216 (S2-2306224) clause 5.27.1.12	Support for network timing synchronization status monitoring, TSCTSF may receive node-level information about timing synchronization status from gNB, using control plane signalling at node level. Node level signalling uses an AMF service to report N2 node level information for gNB case:
gNBs may be pre-configured with thresholds for each timing synchronization status attribute, if supported, that is described in Table 5.27.1.12-1. When the network timing synchronization status exceeds the thresholds (i.e. status degradation), or the network timing synchronization status meets the thresholds again (i.e. status improvement), the gNB notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the gNB ID, the scope of the timing synchronization status (i.e., all cells or a list of Cell IDs within a single gNB) and the corresponding network timing synchronization status (TSS) attributes as described in this clause.

As futher specified in TS 23.502 CR 4130 (S2-2306225) 4.15.9.X.Y TSCTSF subscription to RAN and/or UPF/NW-TT timing synchronization status:
1-3.	(When the procedure is triggered by the AF request to influence the 5G access stratum time distribution or by PTP instance activation, modification):
Upon the reception of the clock quality acceptance criteria in the AF request in step 0, the TSCTSF needs to be subscribed to NG-RAN timing synchronization status updates at the NG-RAN nodes that may provision access stratum time distribution information to the target UE. NG-RAN timing synchronization status updates provisioning may be configured via OAM or via AMF (with node level signalling as illustrated in steps 1-3). Namf_NonUeN2MsgTransfer in step 1 contains the NG-RAN clock quality reporting control information to be forwarded transparently to the NG-RAN in step 2. Namf_NonUeN2InfoSubscribe initiates the subscription for the NG-RAN timing synchronization status updates in the AMF.
6-7.	If the NG-RAN node detects a change on its timing synchronization status and timing synchronization status reporting is configured via the AMF in step 2, the NG-RAN node notifies the AMF providing a NG-RAN timing synchronization status update. The update can contain the information elements listed in Table 5.27.1.12-1 of TS 23.501 [2], gNB ID, and the scope of the timing synchronization status (as described in clause 5.27.1.12 in TS 23.501 [2]). The AMF forwards the update to the subscribed TSCTSF.
RAN3 has endorsed the NGAP IE structures in the below Baseline CRs:
R3-231998
R3-232152
R3-232109


	
	

	Summary of change:
	Extended the following service operations to support Subscription and management of network timing synchronization status monitoring:
NonUeN2MessageTransfer, 
NonUeN2InfoSubscribe, 
NonUeN2InfoUnSubscribe,
NonUeN2InfoNotify.


	
	

	Consequences if not approved:
	Stage 2 requirements cannot be implemented.

	
	

	Clauses affected:
	5.2.2.4.1.1, 5.2.2.4.1.X(new), 5.2.2.4.2.1, 5.2.2.4.3.1, 5.2.2.4.4.1, 5.2.2.4.4.X(new)

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications	
	TS 23.502 CR 4130
TS 23.501 CR 4216

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

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

	
	

	Other comments:
	The CR has no impact to openAPI files.

	
	

	This CR's revision history:
	





* * * * First change * * * *
[bookmark: _Toc25156164][bookmark: _Toc34124464][bookmark: _Toc43207578][bookmark: _Toc49857058][bookmark: _Toc56676889][bookmark: _Toc56691412][bookmark: _Toc56698676][bookmark: _Toc89034876][bookmark: _Toc89064674][bookmark: _Toc89179976][bookmark: _Toc97071654][bookmark: _Toc120051052][bookmark: _Toc130828668]5.1	Introduction
The table 5.1-1 shows the AMF Services and AMF Service Operations:

Table 5.1-1 List of AMF Services
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Namf_Communication
	UEContextTransfer
	Request/Response
	Peer AMF

	
	RegistrationStatusUpdate
	Request/Response
	Peer AMF

	
	CreateUEContext
	Request/Response
	Peer AMF

	
	ReleaseUEContext
	Request/Response
	Peer AMF

	
	N1MessageNotify
	Subscribe/Notify

	Peer AMF, LMF, PCF

	
	N2InfoNotify
	
	LMF, AMF

	
	N1N2MessageSubscribe
	
	PCF

	
	N1N2MessageUnSubscribe
	
	PCF

	
	N1N2MessageTransfer
	Request/Response
	Peer AMF, SMF, SMSF, LMF, PCF

	
	N1N2TransferFailureNotification
	Subscribe/Notify
	SMF, SMSF, LMF, PCF

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

	
	NonUeN2InfoSubscribe
	Subscribe/Notify

	CBCF, PWS-IWF, TSCTSF

	
	NonUeN2InfoUnSubscribe
	
	CBCF, PWS-IWF, TSCTSF

	
	NonUeN2InfoNotify
	
	LMF, CBCF, PWS-IWF, TSCTSF

	
	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

	Namf_EventExposure
	Subscribe (see NOTE)
	Subscribe/Notify
	NEF, SMF, UDM, NWDAF, LMF, GMLC, DCCF, TSCTSF

	
	Unsubscribe (see NOTE)
	Subscribe/Notify
	NEF, SMF, UDM, NWDAF, LMF, GMLC,
DCCF, TSCTSF

	
	Notify
	Subscribe/Notify
	NEF, SMF, UDM, NWDAF, LMF, GMLC,
DCCF, TSCTSF

	Namf_MT
	EnableUEReachability
	Request/Response
	SMSF

	
	ProvideDomainSelectionInfo
	Request/Response
	UDM

	
	EnableGroupReachability
	Request/Response
	SMF

	
	UEReachabilityInfoNotify
	Subscribe/Notify
	SMF

	Namf_Location
	ProvidePositioningInfo
	Request/Response
	GMLC

	
	EventNotify
	Subscribe / Notify
	GMLC

	
	ProvideLocationInfo
	Request/Response
	UDM

	
	CancelLocation
	Request/Response
	GMLC

	Namf_MBSBroadcast
	ContextCreate
	Request/Response
	MB-SMF

	
	ContextUpdate
	Request/Response
	MB-SMF

	
	ContextRelease
	Request/Response
	MB-SMF

	
	ContextStatusNotify
	Subscribe / Notify
	MB-SMF

	Namf_MBSCommunication
	N2MessageTransfer
	Request/Response
	MB-SMF

	NOTE:	A subscription applies for one UE, group of UE(s) or any UE.



Table 5.1-2 summarizes the corresponding APIs defined for this specification.
Table 5.1-2: API Descriptions
	Service Name
	Clause
	Description
	OpenAPI Specification File
	apiName
	Annex

	Namf_Communication
	6.1
	AMF Communication Service
	TS29518_Namf_Communication.yaml
	namf-comm
	A.2

	Namf_EventExposure
	6.2
	AMF Event Exposure Service
	TS29518_Namf_EventExposure.yaml
	namf-evts
	A.3

	Namf_MT
	6.3
	AMF Mobile Terminated Service
	TS29518_Namf_MT.yaml
	namf-mt
	A.4

	Namf_Location
	6.4
	AMF Location Service
	TS29518_Namf_Location.yaml
	namf-loc
	A.5

	Namf_MBSBroadcast
	6.5
	AMF MBS Broadcast Service
	TS29518_Namf_MBSBroadcast.yaml
	namf-mbs-bc
	A.6

	Namf_MBSCommunication
	6.6
	AMF MBS Communication Service
	TS29518_Namf_MBSCommunication.yaml
	namf-mbs-com
	A.7




* * * * Next change * * * *
5.2.2.4.1.1	General
The NonUeN2MessageTransfer service operation is used by a NF Service Consumer to transfer N2 information to the 5G-AN through the AMF in the following procedures:
-	Obtaining non-UE associated network assistance data (See clause 4.13.5.6 in 3GPP TS 23.502 [3]);
-	Warning Request Transfer procedures (See clause 9A in 3GPP TS 23.041 [20]);
-	Configuration Transfer procedure (see clause 5.26 of 3GPP TS 23.501 [2])
-	RIM Information Transfer procedures (see clause 8.16 of 3GPP TS 38.413 [12]).
-	Broadcast of Assistance Data by an LMF (see clause 6.14.1 of 3GPP TS 23.273 [42]).
-	Management of network timing synchronization status monitoring procedures (see clause 4.15.9.X of 3GPP TS 23.502 [3]).
The NF Service Consumer shall invoke the service operation by sending POST to the URI of the "transfer" customer operation on the "Non UE N2Messages Collection" resource (See clause 6.1.3.8.4.2) on the AMF. See also figure 5.2.2.4.1.1-1.


Figure 5.2.2.4.1.1-1 Non-UE N2 Message Transfer
1.	The NF Service Consumer shall invoke the custom operation for non UE associated N2 message transfer by sending a HTTP POST request, and the request body shall carry the N2 information to be transferred.
2a.	On success, AMF shall respond a "200 OK" status code with N2InformationTransferRspData data structure.
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.1.3.8.4.2.2-2shall be returned with the message body containing a N2InformationTransferError structure, including a ProblemDetails attribute with the "cause" attribute set to one of the application errors listed in Table 6.1.3.8.4.2.2-2.
* * * * Next change * * * *
[bookmark: _Toc45030363][bookmark: _Toc56676933][bookmark: _Toc56691456][bookmark: _Toc56698720][bookmark: _Toc89034922][bookmark: _Toc89064720][bookmark: _Toc89180021][bookmark: _Toc97071698][bookmark: _Toc120051100][bookmark: _Toc130828716]5.2.2.4.1.X	Management of network timing synchronization status monitoring procedures
The NonUeN2MessageTransfer service operation shall be invoked by a NF Service Consumer, e.g. TSCTSF, to transfer clock quality reporting control information to NG-RAN.
The requirements specified in clause 5.2.2.4.1.1 shall apply with the following modifications:
1.	Same as step 1 of Figure 5.2.2.4.1.1-1, the POST request body shall contain Clock Quality Reporting Control Information IE to be transferred together with the target NG RAN node identifier(s) to which the transfer needs to be initiated, and the N2 information class "TSS". The POST request body shall also include the NF Instance Identifier of the NF Service Consumer (e.g. TSCTSF) in "nfId" attribute.
Editor's note:	Further details on NGAP IE "Clock Quality Reporting Control Information" to be aligned with RAN WG3, and it shall be specified in clause 6.1.6.4.3.2.

* * * * Next change * * * *
[bookmark: _Toc25156206][bookmark: _Toc34124506][bookmark: _Toc43207620][bookmark: _Toc49857100][bookmark: _Toc56676934][bookmark: _Toc56691457][bookmark: _Toc56698721][bookmark: _Toc89034923][bookmark: _Toc89064721][bookmark: _Toc89180022][bookmark: _Toc97071699][bookmark: _Toc120051101][bookmark: _Toc130828717]5.2.2.4.2	NonUeN2InfoSubscribe
[bookmark: _Toc25156207][bookmark: _Toc34124507][bookmark: _Toc43207621][bookmark: _Toc49857101][bookmark: _Toc56676935][bookmark: _Toc56691458][bookmark: _Toc56698722][bookmark: _Toc89034924][bookmark: _Toc89064722][bookmark: _Toc89180023][bookmark: _Toc97071700][bookmark: _Toc120051102][bookmark: _Toc130828718]5.2.2.4.2.1	General
The NonUeN2InfoSubscribe service operation is used by a NF Service Consumer (e.g. CBCF or, PWS-IWF, TSCTSF) to subscribe to the AMF for notifying non UE specific N2 information of a specific type (e.g. PWS Indications, TSS).
An NF Service Consumer (e.g. CBCF or, PWS-IWF, TSCTSF) may subscribe to notifications of specific N2 information type (e,g PWS Indications, TSS) that are not associated with any UE. In this case, the NF Service Consumer shall subscribe by using the HTTP POST method with the URI of the "Non UE N2Messages Subscriptions Collection" resource (See clause 6.1.3.9.3.1). See also Figure 5.2.2.4.2.1-1.


Figure 5.2.2.4.2.1-1 N2 Information Subscription for Non UE Information
1.	The NF Service Consumer shall send a POST request to create a subscription resource in the AMF for a non UE specific N2 information notification. The payload body of the POST request shall contain:
-	N2 Information Type, identifying the type of N2 information to be notified
-	A callback URI for the notification
2.	If the request is accepted, the AMF shall include a HTTP Location header to provide the location of a newly created resource (subscription) together with the status code 201 indicating the requested resource is created in the response message.
	On failure or redirection, one of the HTTP status codes together with the response body listed Table 6.1.3.9.3.1-3 shall be returned.
* * * * Next change * * * *
[bookmark: _Toc25156208][bookmark: _Toc34124508][bookmark: _Toc43207622][bookmark: _Toc49857102][bookmark: _Toc56676936][bookmark: _Toc56691459][bookmark: _Toc56698723][bookmark: _Toc89034925][bookmark: _Toc89064723][bookmark: _Toc89180024][bookmark: _Toc97071701][bookmark: _Toc120051103][bookmark: _Toc130828719]5.2.2.4.3	NonUeN2InfoUnSubscribe
[bookmark: _Toc25156209][bookmark: _Toc34124509][bookmark: _Toc43207623][bookmark: _Toc49857103][bookmark: _Toc56676937][bookmark: _Toc56691460][bookmark: _Toc56698724][bookmark: _Toc89034926][bookmark: _Toc89064724][bookmark: _Toc89180025][bookmark: _Toc97071702][bookmark: _Toc120051104][bookmark: _Toc130828720]5.2.2.4.3.1	General
The NonUeN2InfoUnSubscribe service operation is used by a NF Service Consumer (e.g. CBCF or, PWS-IWF, TSCTSF) to unsubscribe to the AMF to stop notifying N2 information of a specific type (e.g. PWS Indications, TSS).
The NF Service Consumer shall use the HTTP method DELETE with the URI of the "Non UE N2 Message Notification Individual Subscription" resource (See clause 6.1.3.10.3.1), to request the deletion of the subscription for non UE specific N2 information notification, towards the AMF. See also Figure 5.2.2.4.3.1-1.


Figure 5.2.2.4.3.1-1 NonUeN2InfoUnSubscribe for Non UE Specific Information
1.	The NF Service Consumer shall send a DELETE request to delete an existing subscription resource in the AMF.
2.	If the request is accepted, the AMF shall reply with the status code 204 indicating the resource identified by subscription ID is successfully deleted, in the response message.
	On failure or redirection, one of the HTTP status codes together with the response body listed Table 6.1.3.10.3.1-3 shall be returned.

* * * * Next change * * * *
[bookmark: _Toc25156211][bookmark: _Toc34124511][bookmark: _Toc43207625][bookmark: _Toc49857105][bookmark: _Toc56676939][bookmark: _Toc56691462][bookmark: _Toc56698726][bookmark: _Toc89034928][bookmark: _Toc89064726][bookmark: _Toc89180027][bookmark: _Toc97071704][bookmark: _Toc120051106][bookmark: _Toc130828722]5.2.2.4.4.1	General
The NonUeN2InfoNotify service operation is used during the following procedures:
-	Obtaining non-UE associated network assistance data (See clause 4.13.5.6 in 3GPP TS 23.502 [3])
-	Receiving PWS related events from the NG-RAN
-	Broadcast of Assistance Data by an LMF (see clause 6.14.1 of 3GPP TS 23.273 [42]).
-	Monitoring of Timing synchronization status information (see clause 4.15.9.X of 3GPP TS 23.502 [3]).
The NonUeN2InfoNotify service operation is invoked by the AMF to notify a NF Service Consumer that subscribed Non-UE N2 information has been received from the 5G-AN.
The AMF shall use HTTP POST method to the N2Info Notification URI provided by the NF Service Consumer via NonUeN2InfoSubscribe service operation (See clause 5.2.2.4.2). See also Figure 5.2.2.4.4.1-1.


Figure 5.2.2.4.4.1-1 Non-UE N2 Information Notify
1.	The AMF shall send a HTTP POST request to the N2Info Notification URI, and the payload body of the POST request shall contain a N2INnformationNotification data structure, with the N2 information that was subscribed by the NF Service Consumer.
2a.	On success, "204 No Content" shall be returned and the payload body of the POST response shall be empty.
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.1.5.3.3.1-3 shall be returned. The message body shall contain a ProblemDetails object with "cause" set to one of the corresponding application errors listed in Table 6.1.5.3.3.1-3.
* * * * Next change * * * *
[bookmark: _Toc25156212][bookmark: _Toc34124512][bookmark: _Toc43207626][bookmark: _Toc49857106][bookmark: _Toc56676940][bookmark: _Toc56691463][bookmark: _Toc56698727][bookmark: _Toc89034929][bookmark: _Toc89064727][bookmark: _Toc89180028][bookmark: _Toc97071705][bookmark: _Toc120051107][bookmark: _Toc130828723]5.2.2.4.4.X	Using NonUeN2InfoNotify during network timing synchronization status monitoring procedure
[bookmark: _Hlk134101362]The NonUeN2InfoNotify service operation is invoked by a NF Service Producer, i.e. the AMF, towards the NF Service Consumer, e.g. the TSCTSF, to notify the RAN timing synchronization status information from the 5G-AN.
The requirements specified in clause 5.2.2.4.4.1 shall apply with the following modifications:
-	Same as step 1 of Figure 5.2.2.4.4.1-1, the request body shall include the RAN Timing Synchronization Status Information related N2 information.
Editor's note:	Further details on NGAP IE "RAN Timing Synchronization Status Information" to be aligned with RAN WG3, and it shall be specified in clause 6.1.6.4.3.2.

* * * * End of changes * * * 
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