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Abstract of the contribution: This paper updates conclusion for key issue 2 to address the open editor’s note whether and then how to solve the coverage area on cell-level granularity.

1.	Discussion
There is one Editor’s note related to cell-level granularity for coverage area:
Editor's note: Whether and then how to solve the Coverage Area on cell-level granularity is FFS.
Conclusion for KI#2 includes the TSCTSF can subscribe to the AMF for the UE’s presence in Area of Interest. Focusing on this service provided by the AMF and how the AMF can retrieve this information from the NG-RAN, in the NGAP specification (TS 38.413) the AMF can use the Location Reporting procedures. The Location Reporting Control message allows the AMF to request the NG-RAN node to report the UE's current location, or the UE's last known location with time stamp, or the UE's presence in the area of interest while in CM-CONNECTED. To do so, this message includes the Location Reporting Request type IE that will indicate the type of location request to be handled by the NG-RAN node (i.e., Event Type IE), as illustrated in Table 1 extracted from 38.413.
Table 1 Location Reporting Request Type IE the AMF can provide to the NG-RAN node (38.413 clause 9.3.1.65).
	IE/Group Name
	Presence
	Range
	IE type and reference

	Event Type
	M
	
	ENUMERATED (direct, change of serving cell, UE presence in the area of interest, stop change of serving cell, stop UE presence in the area of interest, cancel location reporting for the UE, …)

	Report Area
	M
	
	ENUMERATED (cell, …)

	Area of Interest List
	
	0..1
	

	>Area of Interest Item
	
	1..<maxnoofAoI>
	

	>>Area of Interest
	M
	
	9.3.1.66

	>>Location Reporting Reference ID
	M
	
	9.3.1.76

	Location Reporting Reference ID to be Cancelled
	C- ifEventTypeisStopUEPresinAoI
	
	Location Reporting Reference ID
9.3.1.76

	Additional Location Information
	O
	
	ENUMERATED (Include PSCell, ...)



The Area of Interest can be a list of TAI(s), a NG-RAN CGI(s), and/or Global RAN Node ID(s). Depending on the Event Type the AMF has provided in the Location Reporting Control message, the NG-RAN node may return in the Location Report message to the AMF different information. Note within the Location Report message the NG-RAN provides, the User Location Information is a mandatory field while the UE Presence in Area of Interest List is optional, as can be seen in Table 2 extracted from 38.413. 
Table 2 Location Report message the NG-RAN node uses to provide UE’s location to the AMF (38.413 clause 9.2.11.3).
	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.3.1.1

	AMF UE NGAP ID
	M
	
	9.3.3.1

	RAN UE NGAP ID
	M
	
	9.3.3.2

	User Location Information
	M
	
	9.3.1.16

	UE Presence in Area of Interest List
	O
	
	9.3.1.67

	Location Reporting Request Type
	M
	
	[bookmark: OLE_LINK26]9.3.1.65



For NR case, the User Location Information IE includes the NR CGI and TAI as mandatory fields and the age of location as an optional field. The UE Presence in Area of Interest List IE includes the Location Reporting Reference ID the IE refers to and the UE presence (i.e., in, out, unknown). Thus, even if the AMF is only interested on the UE presence in an AoI, everytime the AMF receives a Location Report message from the NG-RAN, it will also receive the UE’s location.
As can be seen, the location reporting framework in NGAP allows the AMF to fully control what type of reporting needs (i.e., single report, due to a serving cell change, or whenever the UE moves out or into the AoI) and the granularity needed (i.e., cell or TA). Then, cell-level granularity for coverage area can be supported. 
Proposal 1: Add cell-level granularity as means to define the coverage area for UEs in RRC Connected for KI#2 conclusions and remove corresponding EN.

The next question will be how the AMF can decide the location reporting type needed when configuring the NG-RAN. To keep the exposure framework as simple as possible and allowing the AMF and TSCTSF to internally operate the location reporting as needed for the coverage area enforcement. The following can be proposed:
- The AF formulates a Requested Coverage Area using TA(s) or Cell identities (or a civic address or shapes that are later converted to TA(S) or Cell identities). 
- The TSCTSF receives the request from AF and forwards the Coverage Area as AoI to the AMF while using the Location Reporting procedure. Optionally, the TSCTSF may provide location reporting type indication to the AMF. For example, the TSCTSF supporting indication determination will be beneficial as KI#1 solutions also rely on UE’s location to determine if the latest network timing synchronization updates impacts the UE(s). 
- 	The AMF receives the AoI and optionally the location reporting type indication from the TSCTSF. If the location reporting type indication is not provided by the TSCTSF, the AMF determines it based on: the AoI requested, other location reporting processes the UE may have active with the AMF, and the UE’s current RRC state. Alternatively, the UE’s presence in the AoI event type may be used unless specified otherwise.
- The AMF initiates the location reporting at the NG-RAN and forwards the notifications to the TSCTSF.
UE’s RRC state is crucial to know the UE’s location granularity retrieval. For example, current serving cell or when the UE changes cell for UEs in RRC Connected, or last known location or presence of the UE in a AoI (e.g., shaping the RNA to the AoI) for UEs in RRC Inactive. The AF is not aware of the UE RRC state, so when the AF is formulating the time synchronization request including a Coverage Area condition, it may provide a granularity smaller than the one the AMF can retrieve from RAN (or prefers to retrieve from RAN). In this case, it is up to the TSCTSF after checking with the AMF to determine if the requested Coverage Area can be enforced or reject (or modify) the request returning additional information to the AF to understand what Coverage Area can be enforced. For example, the TSCTSF could report a “preferred coverage area” as an alternative to the request the AF provided, or an indication that the “Report Area” level that can be the minimum granularity for the spatial condition (e.g., cell-level, TA-level) should be TA-level. Additionally, when the service is running with the Coverage Area condition, the TSCTSF should provide further updates to the AF if the Coverage Area that can be enforced needs modifications (e.g., if the UE was in RRC Connected when the AF requested cell-level granularity but later in time the UE has changed to RRC Inactive and cell-level is not supported anymore). 
Proposal 2: AMF or TSCTSF determine the location reporting type indication required to enforce a Requested Coverage Area provided by the AF.
As Coverage Area is an optional information stored at the UDM based on the last update to Soluon #18 in SA2#152E, how the Coverage Area is decided in KI#2 should be aligned with KI#3 time synchronization service control based on the UE’s subscription.
Observation 1: KI#2 and KI#3 should align in the description and use of Coverage Area for time synchronization service enforcement (based on AF’s request or UE’s subscription).

2.	Text proposal
This paper proposes to agree the following way forward for changes to TR 23.700-25.
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<	Comment by Nokia: Part of the changes included in this draft are taken from the draft shared by Ericsson “S2-220xxxx-FS_5TRS_URLLC-KI#2-Addressing_EN_in_the_Conclusion-v5.docx” under the name “”Ericsson”
[bookmark: _Toc104964574]8	Conclusions
[bookmark: _Hlk114733543][…]
[bookmark: _Toc113115791][bookmark: _Toc113359553]8.2	Key Issue #2: Time synchronization service enhancements
The following bullet points summarize the principles for the way forward:
-	To request a Requested Coverage Area for time synchronization services, AFs within the operator's domain formulates a spatial validity condition using a list of Tracking Area or Cell identities, but AFs outside the operator's domain use a geographical area (e.g. a civic address or shapes) instead, while NEF transforms this information into a list of Tracking Area or Cell identities.
-	The AF provides the Requested Coverage Area for time synchronization services, UE list and time synchronization services type (ASTI or (g)PTP based) to TSCTSF, optional via NEF.
-	The TSCTSF need to query with UDM to check whether ASTI or (g)PTP based time synchronization is allowed to be requested by AF for the UE.
-	The TSCTSF is responsible of activate/deactivate time synchronization services (ASTI or (g)PTP based) considering the spatial validity condition provided by the AF.
-	The TSCTSF discovers the AMF(s) serving the list of TA(s)/Cell(s) that comprise the spatial validity condition using the NRF.
-	The TSCTSF subscribes to UE’s location or UE's presence in Area of Interest at the discovered AMF(s).
-	The AMF(s) uses “NG-RAN Location Reporting Procedure” as specified in clause 4.10 of TS 23.502 [3] to request an NG-RAN to track and report the UE(s) location in CM-CONNECTED (including RRC_Connected and RRC_Inactive) state by sending a Location Report Control message. The message shall include UE(s) identities, Reporting Type (a single standalone report, a continuous reporting triggered whenever the UE changes a cell, or a continuous reporting triggered whenever the UE moves inside/outside the Area(s) of Interest), Location Report Level (per TA(s)/Cell(s) identities), AoI(s) and Request Reference ID (if there are several AoI included in the request). 
-	The TSCTSF may optionally provide the the Location Reporting Type indication to the AMF when the TSCTSF subscribes to UE’s location or presence in AoI. Otherwise, the AMF determines the Location Reporting Type indication.
-	The determination of the Location Reporting Type indication and Location Report Level can be based on AoI requested, other location reporting processes the UE may have active with the AMF, and the UE’s current RRC state (if known). Alternatively, the UE’s presence in the AoI event type may be used unless specified otherwise.
-	The Location Report Level shall be set in accordance with the Requested Coverage Area. 
NOTE: If the AF requests to (de-)activate a time synchronization service when the UE(s) move inside/outside a particular cell, the Requested Coverage Area is represented by a single cell identity and the Reporting Type inside the Location Report Control message needs to be set to a continuous reporting triggered whenever the UE(s) change the cell.
-	The TSCTSF determines (based on notifications from the discovered AMF(s)) whether the targeted UE(s) are inside or outside the AF Requested Coverage Area.
Editor's Note: Whether and then how to solve the Coverage Area on cell-level granularity is FFS.
-	The TSCTSF activates time synchronization services for UE(s) that are inside the Requested Coverage Area. If the AF has requested (g)PTP based time distribution, then TSCTSF creates the PTP port in DS-TT and adds it to the PTP instance as described in clause 4.15.9.3.2 in TS 23.502 [3].
-	TSCTSF notifies the AF with the indication of 5G access stratum time distribution (enabled, disabled) for the targeted UE(s) for which the AF has requested ASTI-based time distribution that are inside or move inside or outside of the Requested Coverage Area.
-	If the TSCTSF has determined (e.g. notified) that the UE has moved outside the AF Requested Coverage Area for which the AF has requested (g)PTP based time distribution, then TSCTSF temporarily removes the UE/DS-TT from the PTP instance:
-	If the DS-TT is configured to send Sync, Follow_Up and Announce messages for the related PTP instance, then TSCTSF deactivates the Grandmaster functionality in the DS-TT using PMIC (see also clause K.2.2.4 of TS 23.501 [2]) and removes the DS-TT from the PTP instance (see also clause K.2.2.1 of TS 23.501 [2]).
-	If NW-TT is configured to send Sync, Follow_Up and Announce messages on behalf of the DS-TT, then TSCTSF deactivates the Grandmaster functionality on behalf of the DS-TT in NW-TT using UMIC (see also clause K.2.2.4 of TS 23.501 [2]) and removes the DS-TT from the PTP instance (see also clause K.2.2.1 of TS 23.501 [2]).
-	The TSCTSF informs the AF for the impacted UE by indicating the PTP port state as Inactive for the related DS-TT PTP port.
-	If TSCTSF has determined (e.g. notified) that the UE has moved inside the AF Requested Coverage Area for which the AF has requested (g)PTP based time distribution, then TSCTSF adds the DS-TT PTP port to the PTP instance and also (re-)activates the Grandmaster functionality. The TSCTSF informs the AF for the impacted UE by indicating the PTP port state as Active for the related DS-TT PTP port.
-	If TSCTSF has determined (e.g. notified) that the UE has moved inside the AF Requested Coverage Area for which the AF has requested ASTI based time distribution, then TSCTSF enables the indication of 5G access stratum time distribution for the targeted UE(s) based on the AF-requested requirement of time synchronization service.

>>>>END OF CHANGES<<<<
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