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	This contribution  proposes the following changes:
1. Clarifications on providing both ULI and Additional ULI to other NFs

Based on the descriptions of clause 5.9 of TS 23.273, the AMF serving the UE also provides LMF with the additional ULI Information received from NG-RAN, so that the LMF can initiate the positioning procedure to obtain the location information of the MBSR.
Therefore, it is proposed to update 4.2.7.4 to align with TS 23.273.

2. Update of NG-RAN Location reporting procedures

The NG-RAN Location reporting procedures captures the following sentances:
· “ if the AMF receives the Location Report including the TAI/NR CGI for the MBSR, the AMF shall, if supported, update the corresponding Warning Area List NG-RAN specified in TS 23.041 [86]” .
· 
However, it is not clear whether the AMF mentioned above is serving UE or serving the MBSR(IAB-UE). It is proposed to update NG-RAN Location reporting procedures to clarify the AMF behaviour. 

3. Update the Annex D1 that AMF determines UE’s presence of area of interest.
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc138762819]4.2.7.4	Additional User Location Information with Mobile Base Station Relay (MBSR)
As described in clause 5.35A of TS 23.501 [2], when a UE is being served by an MBSR, for any N2 messages sent by NG-RAN to AMF, if the User Location Information is included, the N2 parameters shall also include the additional ULI User Location Information of this MBSR.
When the AMF provides user location information to other NFs (e.g. LMF as specified in clause 5.9 of TS 23.273 [51]) for a UE connected via MBSR, the AMF may also send the Additional ULI received via N2 messages.
* * * * Second change * * * *
[bookmark: _Toc45192898][bookmark: _Toc47592530][bookmark: _Toc51834611][bookmark: _Toc145939479]4.10	NG-RAN Location reporting procedures
This procedure is used by an AMF to request the NG-RAN to report where the UE is currently located when the target UE is in CM-CONNECTED state. The need for the NG-RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF sends cancel indication to NG-RAN. This procedure may be used for services that require accurate cell identification (e.g. emergency services, lawful intercept, charging), or for subscription to the service by other NFs. When Dual Connectivity is activated, PSCell information is only reported if requested by the AMF.


[bookmark: _CRFigure4_101]Figure 4.10-1: NG-RAN Location Reporting Procedure
1.	AMF to NG-RAN: Location Reporting Control (Reporting Type, Location Reporting Level, (Area Of Interest, Request Reference ID)).
	The AMF sends a Location Reporting Control message to the NG-RAN. The Location Reporting Control message shall identify the UE for which reports are requested and shall include Reporting Type and Location Reporting Level. The Location Reporting Control message may also include Area Of Interest and Request Reference ID. Location Reporting Level could be TAI+ Cell Identity. Reporting Type indicates whether the message is intended to trigger a single standalone report about the current Cell Identity serving the UE or start the NG-RAN to report whenever the UE changes cell, or ask the NG-RAN to report whenever the UE moves out or into the Area Of Interest. If the Reporting Type indicates to report whenever the UE changes cell and if PScell reporting is requested and Dual Connectivity is in use, the Master RAN node shall also report to the AMF whenever the PSCell changes. If the Reporting Type indicates to start the NG-RAN to report when UE moves out of or into the Area Of Interest, the AMF also provides the requested Area Of Interest information in the Location Reporting Control message. The AMF may include a Request Reference ID in the Location Report Control message to identify the request of reporting for an Area Of Interest. If multiple Areas Of Interest are included in the message, the Request Reference ID identifies each Area of Interest.
NOTE 1:	Requesting reports whenever the UE changes cell can increase signalling load on multiple interfaces. Requesting reports for all changes in PSCell ID can further increase signalling load. Hence it is recommended that any such reporting is only applied for a limited number of subscribers.
2.	NG-RAN to AMF: Location Report (UE Location, UE Presence in Area Of Interest, Request Reference ID, Timestamp).
	The NG-RAN sends a Location Report message informing the AMF about the location of the UE which shall be represented as the requested Location Reporting Level. If PSCell reporting is requested and Dual Connectivity is activated, then the Master NG-RAN node shall also include the PSCell ID. With NR satellite access, cell and TAI reporting by NG-RAN refer to a fixed cell and fixed TA in which a UE is geographically located. As part of the User Location Information, NG_RAN also reports one or more TACs for the Selected PLMN as described in TS 38.413 [10], but it is not guaranteed that the UE is always located in one of these TACs.
	When UE is in CM-CONNECTED with RRC_INACTIVE state, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type indicating single stand-alone report, the NG-RAN shall perform NG-RAN paging before reporting the location to the AMF. The NG-RAN should send the Location Report promptly and shall not wait to attempt to create a Dual Connectivity configuration. However, if PSCell reporting is requested and the PSCell ID is known to the Master RAN node, then it shall be included in the Location Report. In the case of RAN paging failure, the RAN reports UE's last known location with time stamp.
	When UE is in CM-CONNECTED with RRC_INACTIVE state, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type indicating continuous reporting whenever the UE changes cell, the NG-RAN shall send a Location Report message to the AMF including the UE's last known location with time stamp. If the UE was using Dual Connectivity immediately before entering CM-CONNECTED with RRC_INACTIVE state and PSCell reporting is requested, then the Location Report shall also include the PSCell ID.
	When UE is in CM-CONNECTED, if NG-RAN has received Location Reporting Control message from AMF with the Reporting Type of Area Of Interest based reporting, the NG-RAN shall track the UE presence in Area Of Interest and send a Location Report message to AMF including the UE Presence in the Area Of Interest (i.e. IN, OUT, or UNKNOWN) as described in clause D.2 and the UE's current location (including the PSCell ID if PSCell reporting is requested and Dual Connectivity is activated) when the UE is in RRC_CONNECTED state, or, when the UE is in RRC_INACTIVE state, the UE's last known location (including the PSCell ID if PSCell reporting is requested and the UE was using Dual Connectivity immediately before entering CM-CONNECTED with RRC_INACTIVE state) with time stamp if the NG-RAN perceives that the UE presence in the Area Of Interest is different from the last one reported. When the NG-RAN detects that the UE has moved out of or into multiple areas of interest, it sends multiple pairs of UE Presence in the Area Of Interest and the Request Reference ID in one Location Report message to AMF. If UE transitions from RRC_INACTIVE state to RRC_CONNECTED state, NG-RAN shall check the latest location (including the PSCell ID if PSCell reporting is requested and Dual Connectivity is activated) of UE and follow the rules when UE is in RRC_CONNECTED.
	The AMF may receive Location Report even if the UE presence in Area Of Interest is not changed. The AMF stores the latest received PSCell ID with its associated timestamp. The AMF stores the latest received PSCell ID with its associated timestamp, when available.
	In addition to the above, if the UE is served by an authorized MSBR and the AMF serving this UE receives the Location Report including the TAI/NR CGI for the MBSR that UE is accessing, the AMF shall, if supported, update the corresponding Warning Area List NG-RAN specified in TS 23.041 [86]
3.	AMF to NG-RAN: Cancel Location Report (Reporting Type, Request Reference ID).
	The AMF can send a Cancel Location Reporting message to inform the NG-RAN that it should terminate the location reporting for a given UE corresponding to the Reporting Type or the location reporting for Area Of Interest indicated by Request Reference ID. This message is needed when the reporting type was requested for continuously reporting or for the Area Of Interest. The AMF may include the Request Reference ID which indicates the requested Location Reporting Control for the Area Of Interest, so that the NG-RAN should terminate the location reporting for the Area Of Interest.
NOTE 2:	Location reporting related information of the source NG-RAN node is transferred to the target NG-RAN node during Xn handover.
In this release the location reporting procedure is applicable only to 3GPP access.


[bookmark: _Toc145940602][bookmark: _Toc51835398][bookmark: _Toc47593311][bookmark: _Toc45193679][bookmark: _Toc36192571][bookmark: _Toc27895467][bookmark: _Toc20204753]Annex D (normative):
UE Presence in Area of Interest
[bookmark: _CRD_1][bookmark: _Toc20204754][bookmark: _Toc27895468][bookmark: _Toc36192572][bookmark: _Toc45193680][bookmark: _Toc47593312][bookmark: _Toc51835399][bookmark: _Toc145940603]D.1	Determination of UE presence in Area of Interest by AMF
If the AMF has requested NG-RAN location reporting as specified in clause 4.10 for the Area Of Interest and UE is in CM-CONNECTED state, including RRC_CONNECTED and RRC_INACTIVE state, the AMF determines the UE presence in the Area of Interest as the reported value from the NG-RAN, as specified in clause D.2.
In the case the UE is served by a MBSR, the AMF may consider the additional ULI provided by the NG-RAN node (as defined in clause 5.35A.6 of TS 23.501 [2]) when determining the UE presence in Area of Interest.
If the AMF has requested N2 Notification as specified in clause 4.8.3, the AMF determines the UE presence in Area Of Interest as follows, taking N2 Notification from NG-RAN into consideration:
-	IN:
-	if the UE is in CM-CONNECTED with RRC_CONNECTED state and if the last received User Location Information for the UE is inside the Area Of Interest service area; or
NOTE 1:	The above is valid e.g. under the condition that Area Of Interest border coincides with NG-RAN node service area border(s).
-	if the UE is in CM-CONNECTED and if the UE is inside a Registration Area which is completely contained within the Area Of Interest.
-	OUT:
-	if the UE is in CM-CONNECTED with RRC_CONNECTED state and if the last received User Location Information for the UE is outside the Area Of Interest; or
NOTE 2:	The above is valid e.g. under the condition that Area Of Interest border coincides with NG-RAN node service area border(s).
-	if the UE is in CM-CONNECTED and if UE is inside a Registration Area which does not contain any part of Area Of Interest.
-	UNKNOWN:
	if none of above conditions for IN or OUT is met.
Otherwise, AMF determines the UE presence of Area Of Interest as follows:
-	IN:
-	if the UE is inside the Area Of Interest service area and if the UE is in CM-CONNECTED state; or
-	if the Area Of Interest service area is indicated as a RAN node identity and the Parameter Type with value "RAN timing synchronization status change event" is included and the UE has indicated a support for registration update procedure due to RAN timing synchronization status as described in clause 5.3.4.4 of TS 23.501 [2] and the most recent N2 connection for the UE is via a RAN Node that is included in the Area Of Interest service area; or
-	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
-	if the UE is inside a Registration Area which is contained within the Area Of Interest.
-	OUT:
-	if the UE is outside the Area Of Interest in CM-CONNECTED and the Parameter Type with value "Adjust AoI based on RA" is not included; or
-	if the Area Of Interest service area is indicated as a RAN node identity and the Parameter Type with value "RAN timing synchronization status change event" is included and the UE has indicated a support for registration update procedure due to RAN timing synchronization status as described in clause 5.3.4.4 of TS 23.501 [2] and the most recent N2 connection for the UE is via a RAN Node that is not included in the Area Of Interest service area; or
-	if UE is inside a Registration Area which does not contain any part of Area Of Interest.
-	UNKNOWN:
	if none of above conditions for IN or OUT is met.
[bookmark: _CRD_2]* * * * End of changes * * * *
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