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	Reason for change:
	In SA2#157, SA2 sent a LS (S2-2308233) to CT4 to ask for feedback regarding the two AMF discovery and subscription by the TSCTSF methods that SA2 was considering. The two alternatives are:
 a) NRF based AMF discovery and subscription
 b) UDM based AMF discovery and subscription
In CT4#117, CT4 replied to the LS with the following text (C4-233692):
The alternative a) may be preferred for AF requests targeting a group of UEs. In this case, the TSCTSF needs to create an AMF event subscription targeting a group of UEs (identified by an Internal Group ID) at every AMF instance of every AMF set covering (part of) the AoI, including at AMF instances that may restart later on and at new AMF instances that may register later on and that support the AoI (like for any UE group subscriptions to any NF of an NF set). 
The alternative b) may be preferred for AF requests targeting a UE or a few specific UEs. In this case, the TSCTSF needs to create an AMF event subscription for each target UE. For AF requests targeting specific UEs, alternative a) would require the TSCTSF to create an AMF event subscription targeting ANY UE, which could cause intensive processing and event reporting signaling in the 5GC, including for UEs that do not require the support of time synchronization services.

The following potential enhancements might be considered by SA2 (for the alternative a)):

a) to keep the event subscription and notification signaling only to the AMFs serving the AoI, the Namf_EventExposure Subscribe request could support an optional parameter indicating the AMF to not propagate the group subscription to any target AMF during inter AMF mobility of group members. 

b) to enable alternative a) for AF requests targeting specific UEs, an Namf_EventExposure Subscribe request targeting ANY UE could contain further filter information, e.g. a list of SUPIs, DNN/S-NSSAI dedicated for time synchronization service, or an indication to apply the subscription to any UE having user subscription enabling Time Synchronization service.

As highlighted by CT4 alternative a) (NRF based AMF discovery and subscription) may generate intensive processing and event reporting if used to target a UE or a few UEs and if none of the optimizations proposed by CT4 are considered in SA2. The number of targeted UEs for the service depend on the scenario, thus, to support these scenarios where the targeted group of UEs is not large enough to justify alternative a)’s potential report load, this CR includes the normative text impacts for two way forward in SA2:
Option 1) Adding the support for the TSCTSF to discover the serving AMF via UDM (support of method b in LS)
Option 2) Enhancing the support for the TSCTSF to discover the serving AMF via NRF using the optimizations CT4 listed for the method (the enhancements for method a) that the LS contains)


	
	

	Summary of change:
	Adding options 1) and 2) to the related TSCTSF discovering AMF in clauses 5.27.1.10 and 6.2.29.  

	
	

	Consequences if not approved:
	Bulk subscriptions to any UE can cause intensive processing and event reporting signaling in the 5GC to support coverage area filters for time synchronization service.
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>>>> Start of Changes <<<<
[bookmark: _Toc145936069][bookmark: _Toc138309495]5.27.1.10	Support for coverage area filters for time synchronization service
This feature enables the AF to request time synchronization service for a UE or a group of UEs in a specific geographical area (so called coverage area). The requested coverage area contains a list of Tracking Area (TA) or a geographical area (e.g. a civic address or shapes that the NEF transforms to list of TAs based on pre-configuration).
TSCTSF checks with the UDM if the UE is allowed to receive the time synchronization service requested by AF.
The coverage area defines a spatial validity condition for the UE that is resolved at the TSCTSF. In order to do that, the TSCTSF should either:
a)  discovers the AMF(s) serving the list of TA(s) that comprise the spatial validity using the NRF and subscribes to the discovered AMF(s) to receive notifications about presence of the UE in an Area of Interest events (as described in clause 5.3.4.4). To reduce the number of Area of Interest reports (based on presence of UE) for the discovered AMFs, the TSCTSF may include an indication to not propagate the subscription to any target AMF or the TSCTSF may provide additional filtering information (e.g., UE IDs, DNN/S-NNSAI) together with “any UE” UE subscription type. 
b)  determine the serving AMF for each of the targeted UE(s) using the UDM and subscribe to the serving AMF to receive notification about presence of the UE in an Area of Interest (as described in clause 5.3.4.4). 
An Area of Interest (AoI) for each AMF is represented by a list of TA(s), wherein the Area of Interest is identical to the requested coverage area.
Based on the outcome provided by the AMF about the UE's presence in the AoI, the TSCTSF determines if the time synchronization service is activated or deactivated.
For access stratum distribution activation/deactivation, the TSCTSF will enable/disable access stratum time distribution to the UE at the serving NG-RAN node reusing the procedures in clause 4.15.9.4 of TS 23.502 [3]. For (g)PTP distribution activation/deactivation, the TSCTSF will modify the PTP instance configuration by means of sending a PMIC to the impacted UE/DS-TTs and UMIC to the impacted UPF/NW-TT, as described in clause K.2.2.
If the time synchronization service is modified based on the reports of UE presence in the Area of Interest, the TSCTSF informs the AF for the impacted UE(s) by indicating the PTP port state for the related DS-TT PTP port (in the case of (g)PTP based time distribution) or notifying the AF with the indication of 5G access status time distribution status (enabled or disabled, for ASTI based time distribution).
If the Time Synchronization Coverage Area requested by the AF includes at least one TA that is a part of UE's Registration Area (RA), the 5GS may provide the AF-requested time synchronization service to the targeted UE within its RA, i.e. all TAs of the RA shall be treated as a Time Synchronization Coverage Area even if some of the TAs were not requested by the AF.
NOTE 1:	This ensures that (1) there is no impact on the Registration Area (RA) of UE if/when the AMF receives a time synchronization service request with a spatial validity condition (i.e. for specific geographical area); and (2) the UE can continue receiving the time synchronization service when it moves within the RA in the RRC_IDLE state.
NOTE 2:	Since the RA can be specific to the UE, the result can be different Time Synchronization Coverage Area for different DS-TT ports of different UEs within a PTP instance.


>>>> Next Change <<<<

[bookmark: _Toc145936359]6.2.29	TSCTSF
The Time Sensitive Communication and Time Synchronization Function (TSCTSF) supports the following functionality:
-	Associating the time synchronization service request (see clause 5.27.1.8) from the NF consumer to the AF sessions with the PCF (the session between the PCF and TSCTSF).
-	Controlling time synchronization service request from the NF consumer, (g)PTP-based time distribution and ASTI-based time distribution based on subscription data. The TSCTSF may be pre-configured with one or several PTP instance configurations. For each PTP instance configuration, it may contain:
-	a reference to the PTP instance configuration.
-	PTP profile.
-	PTP domain.
-	Detecting and reporting time synchronization service status based on NG-RAN and UPF/NW-TT timing synchronization status information and reporting status updates.
-	Managing the DS-TT and NW-TT via exchange of PMIC and UMIC as described in Annex K.
-	Detecting availability of 5GS Bridge/Router information (including user plane node ID that applies also for IP type PDU Sessions) as reported by PCF for both Ethernet and IP type PDU Sessions (including the need to (un)subscribe 5GS Bridge/Router information Notification from PCF).
-	Creating the TSC Assistance Container based on individual traffic pattern parameters from the NEF/AF or DetNet controller and providing it to the PCF.
-	Determining the Requested PDB by subtracting the UE-DS-TT Residence Time from the Requested 5GS Delay provided by the NEF/AF or DetNet controller and providing the determined Requested PDB to the PCF.
-	Discovering the AMFs serving the list of TA(s) that comprise the spatial validity condition from the NRF or serving AMF for UE(s) using the UDM and subscribing to the discovered AMF(s) to receive notifications about presence of the UE in an Area of Interest events determined by the list of TA(s) served by the AMF.
-	Discovering the AMF(s) serving a UE or a list of TA(s) and subscribing to gNB's node-level timing synchronization status.
-	Obtaining gNB's and UPF's node-level timing synchronization status information as defined in clause 5.27.1.12.
-	Determining the spatial validity condition from the requested coverage area by the NEF/AF and enforcing time synchronization service for the requested coverage area.
-	Support for RAN feedback for BAT offset and adjusted periodicity as defined in clause 5.27.2.5.
-	In the case of support of integration with IETF Deterministic Networking (as depicted in clauses 4.4.8.4 and 5.28.5), acting as a stateful translator function between a DetNet controller and 5G System Network Functions and Procedures, including the NW-TT. This includes exposing the information about the 5GS router to the DetNet controller and mapping 5GS router configuration parameters provided by the DetNet controller to 5G System parameters. The details are defined in clause 5.28.5.


>>>> End of Changes <<<<

