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	Reason for change:
	Correction of the use of “Adjust AoI based on RA” indicator in 23.501 to align it with the description in 23.502.

23.501 clause 5.3.4.4 “UE mobility event notification” has the following text:

If the Area Of Interest in the subscription to the UE mobility event notification includes "Adjust AoI based on RA" indicator as described in Table 5.2.2.3.1-1 in TS 23.502 [3], the AMF reports the UE presence in Area of Interest based on the most recent N2 connection as described in Annex D in TS 23.502 [3].

However, 23.502 Annex D.1 “Determination of UE presence in Area of Interest by AMF” specifies:

-	if the Parameter Type with value "Adjust AoI based on RA" is included, and the UE is inside a Registration Area which contains at least one Tracking Area that is contained within the Area Of Interest; or

While in the same Annex D.1 and clause 5.3.4.4, the "RAN timing synchronization status change event" is the parameter that indicates that the most recent N2 coneection can be used to determine the presence in AoI. Therefore, we propose to clarify the text in clause 5.3.4.4 for the use of both indicators, such as:
-	"RAN timing synchronization status change event" enables the AMF to determine UE’s presence in AoI (i.e., IN/OUT) based on te most recent N2 connection the UE had.
-	"Adjust AoI based on RA" enables the AMF to modify the requested AoI for a UE (i.e., list of TA(s)) to at least on TA within the UE’s RA.

# ------------------------Reason for change at SA2#157----------------------

At SA2#156E, S2-2306229 was endorsed. This CR aims at introducing another set of actions for TSCTSF (Option (b) in clause 5.27.1.10) to resolve a spatial validity conditions. However, there are some concerns for this newly considered approach:
1) Option b) may fail, and here is an example. Let’s assume that a targeted UEs are present in TA1, and TA1 is not a part of the spatial validity condition (a list of TAs). The TSCTSF makes a query to UDM (via Nudm_UECM_Get request), and the UDM returns that the UE is served by AMF1. Then, the TSCTSF subscribes to UE’s presence in AoI (via Namf_EventExposure_Subscribe), and the AoI includes all or some of TAs from the spatial validity condition. In cases when AMF1 serves at least one TA from the spatial validity condition, AMF1 notifies the TSCTSF about an event. However, in case when AMF1 does not serve any of the TAs from the spatial valdity condition, the TSCTSF does not get any notifications about the UE’s presence in AoI even after the UE enters/leave the AoI. Even more, since the TSCTSF discovers only a serving AMF (AMF1), the TSCTSF would need to make another Nudm_UECM_Get request whenever the UE moves to another TAs (although it’s not clear how the TSCTSF would determine it needs to re--discover a serving AMF).
Therefore, Option b) can be consider as suboptimal, incomplete and imposing a high signaling load on UDM (Nudm_UECM_Get is per UE).
2) The same approach has been already proposed in S2-2300410 and during SA2#154-AH-e it has been agreed that there is no need for such solution, as the NRF option is advantageous. Thus, it is not clear which issue is being solved/addressed by this new approach.

# revision of S2-2306439
-undoing a change that was missed and needs to be corrected in S2-2306439. In Option a), instead of TSCTSF subscripbing to any UE presence in AoI, it subscribed to the targeted UEs presences in AoI (as it was initially). The change is highlighted in green.


	
	

	Summary of change:
	SA2#156E: Correction of the use of “Adjust AoI based on RA” indicator in clause 5.3.4.4.
SA2#157: Removing changes that have been proposed to incorporate Option b) in clause 5.27.1.10 which introduces deficient procedure that may result in excessive signaling towards UDM & does not cover all potential cases

	
	

	Consequences if not approved:
	SA2#156E: Inconsistent description of “Adjust AoI based on RA” indicator.
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>>>> Start of Changes <<<<
[bookmark: _Toc131516382][bookmark: _Toc131516833][bookmark: _Toc20149624][bookmark: _Toc27846415][bookmark: _Toc36187539][bookmark: _Toc45183443][bookmark: _Toc47342285][bookmark: _Toc51768983][bookmark: _Toc131516264]5.3.4.4	UE mobility event notification
5G System supports the functionality of tracking and reporting UE mobility events.
The AMF provides the UE mobility related event reporting to NF that has been authorized to subscribe to the UE mobility event reporting service. Any NF service consumer such as SMF, NEF, TSCTSF or NWDAF that wants to be reported on the UE location is able to subscribe to the UE mobility event notification service to the AMF with the following parameters:
-	Event reporting type that specifies what to be reported on UE mobility (e.g. UE location, UE mobility on Area of Interest).
-	Event filters indicating the:
-	Area Of Interest that specifies a location area within 3GPP system. The Area Of Interest is represented by a list of Tracking Areas, list of cells or list of (R)AN node identifiers. In the case of LADN, the event consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the Area Of Interest. In the case of PRA, the event consumer (e.g. SMF or PCF) may provide an identifier for Area Of Interest to refer predefined area as the Area Of Interest.
-	The Area Of Interest may include a "RAN timing synchronization status change event" indicator, indicating that the presence in Area of Interest can be determined based on the most recent N2 connection.
-	The Area Of Interest may include an "Adjust AoI based on RA" indicator, indicating that the Area of Interest may be adjusted depending on UE's RA.
-	S-NSSAI and optionally the NSI ID(s).
-	Event Reporting Information: event reporting mode, number of reports, maximum duration of reporting, event reporting condition (e.g. when the target UE moved into a specified Area Of Interest, immediate reporting flag).
-	Notification Endpoint of NF service consumer to be notified.
-	The target of event reporting that indicates a specific UE, a group of UE(s) or any UE (i.e. all UEs). Further details on the information provided by the NF service consumer are provided in clause 4.15 of TS 23.502 [3].
If an NF service consumer subscribes to the UE mobility event notification service provided by AMF for reporting of UE presence in Area Of Interest, the AMF tracks UE's location considering UE's CM state and using NG-RAN procedures (if RRC_INACTIVE state applies to NG-RAN) in order to determine the UE presence in the Area Of Interest, as described in clause 4.15.4.2 of TS 23.502 [3]. Upon detecting the change of the UE presence in the Area Of Interest, the AMF notifies the UE presence in the Area Of Interest and the new UE location to the subscribed NF service consumer.
If the Area Of Interest in the subscription to the UE mobility event notification includes "RAN timing synchronization status change event" indicator as described in Table 5.2.2.3.1-1 of TS 23.502 [3], and the registration request from the UE includes a UE 5GMM Core Network Capability with an indication for "support for network reconnection due to RAN timing synchronization status change " as described in clause 5.4.4.a, the AMF reports the UE presence in Area of Interest based on the most recent N2 connection as described in Annex D of TS 23.502 [3].
If the Area Of Interest in the subscription to the UE mobility event notification includes "Adjust AoI based on RA" indicator as described in Table 5.2.2.3.1-1 in TS 23.502 [3], the AMF reports the UE presence in Area of Interest based on whether the UE is inside a RA which contains at least one Tracking Area that is contained within the Area of Interest the most recent N2 connection as described in Annex D in TS 23.502 [3].
When the AMF is changed, the subscription of mobility event for a UE or group of UEs is transferred from the old AMF. The new AMF may decide not to notify the SMF with the current status related to the subscription of mobility event if the new AMF determines that, based on MM Context of the UE, the event is reported by the old AMF.
In the network deployment where a UE may leave or enter the Area Of Interest without any notification to the 5GC in CM-CONNECTED state (i.e. in the case that RRC_INACTIVE state applies to the NG-RAN), the AMF may initiate the NG-RAN location reporting as described in clause 5.4.7 or N2 Notification as described in clause 4.8.3 of TS 23.502 [3] to track the UE presence in the Area Of Interest.
The AMF may provide UE mobility event reporting to PCF, using Policy Control Report Triggers defined in TS 23.503 [45].
>>>> Next Change <<<<
[bookmark: _Toc131516834][bookmark: _Hlk131778573]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 
[bookmark: _Hlk131777760] discoverss 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 targeted UE(s) in an Area of Interest events (as described in clause 5.3.4.4 of TS 23.501 [2]). The TSCTSF may include an "Adjust AoI based on RA" indicator in the subscription to the UE mobility event notification. 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, or the Area of Interest is a TA. 

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 of TS 23.501 [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).
[bookmark: _Hlk129187729]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. 
>>>> End of Changes <<<<

