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Abstract of the contribution: This contribution proposes a solution enabling an AF to request and enforce a time synchronization (TS) service in a specific coverage area. The proposed solutions exploit “Area of Interest” and “UE mobility event notification” subscribed by the TSCTSF to get notified about the UE(s) presence in an Area of Interest to enable and effectuate the TS service only within the Requested Coverage Area. 
[bookmark: _Hlk513714389]
1.	Text proposal
It is proposed to agree the following changes to 23.700-25:
>>>> Start of Changes <<<<
[bookmark: _Toc97278330]6.X	Solution #X: Enabling time synchronization service in a specific coverage area
[bookmark: _Toc97278331]6.X.1	Introduction
This solution proposes to use Tracking Areas (TAs) identified by a list of Tracking Area Identities (TAI) to describe a specific geographical area (a so-called Requested Coverage Area) where an AF requests to enable a time synchronization (TS) service. Furthermore, in order to enforce that the requested TS service is enabled for UEs (a specific UE or a group of UEs) only in that Requested Coverage Area, the proposed solution exploits the 5GS functionality (provided by the AMF) of tracking and reporting “UE mobility on Area of Interest” events (clause 5.3.4.4 of TS 23.501). An Area of Interest for each AMF is represented by the TA(s), wherein the Area of Interest is identical to the Requested Coverage Area or the Area of Interest is a TA subset of the Requested Coverage Area. Upon detecting the change of the UE presence in its Area of Interest (i.e., IN, OUT, or UNKNOWN), the AMF notifies the subscribed TSCTSF about the event. The TSCTSF determines the UE(s) presence in the Requested Coverage Area using the notification(s) from one or multiple AMFs.
[bookmark: _Toc97278332]6.X.2	Functional Description
The existing time synchronization exposure procedures (clause 4.15.9 of TS 23.502) are enhanced. 
The AF requesting a TS service must specify a coverage area. For that, we propose to use TAs and a TAI list to define a Requested Coverage Area. This approach is defined in clause 5.3.4.4 of TS 23.501. An AF within the operator’s domain will have TA(s) configured, and, therefore, it can provide the TAI list directly. However, an AF outside the operator’s domain will use geographical data to specify the Requested Coverage Area, and the NEF will then map the information to a TAI list. This NEF functionality is stated in clause 4.3.6.1 of TS 23.502. 
After that, a time synchronization activation/modification/deactivation can proceed with the following differences: (1) the TSCTSF discovers the AMF(s) serving in the Tracking Areas (TAs) comprising the Requested Coverage Area; (2) the TSCTSF subscribes (using the Namf_EventExposure_Subscribe service operation specified in clause 5.2.2.3.2 of TS 23.502) to the UE mobility on Area of Interest event notification service from the AMF(s) to be notified the UE(s) presence in an Area of Interest for each AMF; (3) the TSCTSF determines (based on the notification from the AMF(s)) whether or not the targeted UE(s) are inside the Requested Coverage Area; and (4) the TSCTSF proceeds with the TS service activation/deactivation (e.g. steps 5-6 in clause 4.15.9.3.2 of TS 23.502 [x]) only after the TSCTSF has determined that the targeted UE(s) has moved in/out the Requested Coverage Area. The subscription to reports of UE presence in the Area of Interest procedure is described in clause 5.3.4.4 of TS 23.501 [y].
[bookmark: _Toc97278333]6.X.3	Procedures
This solution is based on the following steps:
· (1) The AF request (e.g. Ntsctsf/nef_TimeSynchronization_ConfigCreate/Delete) for a TS service in a specific area may target a specific UE (identified by a SUPI) or a group of UEs (identified by an Internal Group ID).
· (1a) An AF within the operator’s domain requests a specific coverage area using a list of Tracking Area Identities (TAI) that jointly represents a Requested Coverage Area for a specific UE or a group of UEs for whom the requested time synchronization services shall be enabled.
· (1b) An AF outside the operator’s domain describes a Requested Coverage Area using geographical data (e.g. longitude/latitude) and then (1c) the NEF transforms this information into TAI(s) as the AF request outside the operator’s domain shall go through the NEF before contacting the TSCTSF (1d). The NEF also maps any GPSI to SUPI and any External Group ID to an Internal Group ID.
· (2) The TSCTSF discovers the AMF(s), serving in the Tracking Areas (TAs) that comprise the Requested Coverage Area, using the NRF discovery service (Nnrf_NFDiscovery_Request) with the TAs from the TAI list as input parameters.
· (3) Once the NRF returns the AMF(s) serving the requested geographical area (a so-called Requested Coverage Area), the TSCTSF invokes the Namf_EventExposure_Subscribe using the TAs from the TAI list as an Even Filter to get notified about the event “UE mobility on Area of Interest” (clause 5.3.4.4 of TS 23.501 [y]). An Area of Interest for each AMF is represented by TA(s) and the Area of Interest is identical to the AF Requested Coverage Area or the Area of Interest is a subset of the Requested Coverage Area.
· (4) The AMF(s) track the UE’s location to determine the UE’s presence in an Area of Interest as described in clause 4.15.4.2 of TS 23.502 [x]. Further, the AMF(s) notify the TSCTSF about the UE(s) presence (IN, OUT, or UNKNOWN) in the Area of Interest(s).
· (5) The TSCTSF receives the notifications (Namf_EventExposure_Notify service operation) from the subscribed AMF(s), determines the UE’s presence in the Requested Coverage Area, and activates/deactivates the AF-requested TS service. The existing time synchronization activation/deactivation/modification procedures (clause 4.15.9 of TS 23.502 [x]) are used for this purpose.
· The TSCTSF activates the requested TS service only for UE(s) inside the Requested Coverage Area.
· The TSCTSF deactivates the requested TS service upon the AF request, upon reaching the stop-time (if the Temporal Validity Condition is included in the TS request, Table 4.15.9.3-1 in TS 23.502 [x]), or based on a notification from an AMF that the UE has left its Area of Interest and the subsequent TSCTSF determination that the UE has moved out the Requested Coverage Area. After the deactivation request from the AF, the TSCTSF unsubscribes from the UE mobility even notifications by invoking the Namf_EventExposure_Unsubscribe to the AMF(s).
· The TSCTSF keeps the requested TS service unchanged (i.e., active/inactive) when the UE presence in the Requested Coverage Area becomes UNKNOWN until the TSCSTF determines that the UE is inside/outside the Requested Coverage Area. 
[image: ]
Figure 6.X.2-1: Procedure for an AF to request a specific coverage area for a TS service.
· The impacted entities are TSCTSF and AMF.

[bookmark: _Toc97278334]6.X.4	Impacts on services, entities and interfaces
· TSCTSF:
· discovers the related AMF(s) using the NRF’s service operation Nnrf_NFDiscovery_Request;
· subscribes to the report of UE presence in an Area of Interest event with an AMF using the (existing) Namf_EventExposure_Subscribe service operation;
· determines the UE’s presence in the Requested Coverage Area based on notifications from the AMF(s).
· AMF: 
· tracks a UE’s location to determine the UE’s presence in an Area of Interest using the existing event reporting type, i.e., UE mobility on Area of Interest;
· notifies the subscribed TSCTSF about the change of UE’s status (IN, OUT, or UNKNOWN) in the Area of Interest using the (existing) Namf_EventExposure_Notify service operation.

>>>> End of Changes <<<<
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