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1. Introduction
In the RAN3#112 meeting, RAN3 sent one LS [1] on UE location information to RAN2. In the reply LS [2] from RAN2, RAN2 gives the answer on the UE location information acquirement before AS security and after AS security.

	Question 1: RAN3 would like RAN2 to confirm whether the gNB will be able to acquire UE location information with an accuracy comparable to TN cell granularity (e.g. GNSS information or otherwise) after AS security, and also to confirm whether it is possible to provide any level of UE location information (i.e. finer than NTN Uu cell accuracy) before AS security.

RAN2 answer: RAN2 has made following agreements:
· UE coarse location information refers to coarse GNSS coordinates (FFS on the details, e.g. X MSB bits out of 24 bits of longitude/latitude or GNSS coordinates with ~2km accuracy). 
· if SA3 has no concern reporting coarse location during initial access, the coarse location information is reported in Msg5, i.e., via RRCSetupComplete/RRCResumeComplete message.
· After AS security is established, gNB can obtain a GNSS-based location information from the UE using existing signalling method, i.e., by configuring includeCommonLocationInfo in the corresponding reportConfig. It is up to SA3 to decide whether User Consent is required before NW acquires location information from the UE in NTN.
Question 3: RAN3 welcomes any feedback from RAN2 on the described case (i.e. the gNB to trigger inter-AMF handover when crossing country borders).

RAN2 answer: RAN2 understands it is up to other working groups to decide on triggering of the N2-based Handover to change the AMF based on available information such as UE location information, if available and reported by UE

Question 4: RAN3 requests RAN2, CT1 and SA2 to provide any feedback on above issue (i.e. which TAC should be reported by the gNB in case of multiple broadcast TAC).  

RAN2 answer: RAN2 may be able to provide feedback on this later.




In this contribution, we would like to discuss the impact on RAN3 based on the precise GNSS-based location information from the UE. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
According to the agreements of RAN2, the gNB can only obtain the coarse location information before AS security is established. In the meanwhile, the gNB can obtain a precise GNSS-based location information from the UE after AS security is established. In other word, before the establishment of AS security, both gNB and UE can’t determine UE’s current location accurately. 
More specifically, the initial access procedure is shown as below:


In step 3, the ULI in INITIAL UE MESSAGE is not accurate since only coarse location can be obtained. Then after step 7a, the AS security is estiablished. Note that the GNSS-based precise location can only be reached when UE triggers a Measurementreport message, and the Measurementreport message is ususally triggered after step 9. 
We thus notice that, as a result of having only the knowledge of coarse location information, it is likely that the UE is actually located in the forbidden area/non-allowed area but the AMF does not realize it. Moreover, with current mechanism, the UE which located in the forbidden area/non-allowed area will keep exchanging signalling information with the CN even after AS security. This situation will not change until UE triggers the Measurementreport and the ULI containing accurate location information is piggybacked in the following messages: 
· PDU SESSION RESOURCE RELEASE RESPONSE
· PDU SESSION RESOURCE MODIFY RESPONSE
· PDU SESSION RESOURCE NOTIFY
· PDU SESSION RESOURCE MODIFY INDICATION
· UE CONTEXT RELEASE COMPLETE
· UE CONTEXT MODIFICATION RESPONSE
· RRC INACTIVE TRANSITION REPORT
· HANDOVER NOTIFY
· PATH SWITCH REQUEST
· UPLINK NAS TRANSPORT
· LOCATION REPORT
· SECONDARY RAT DATA USAGE REPORT
As can be seen, the ULI is piggybacked in messages utilized for specific cases, e.g. in the PDU session resource release/modification, UE release, RRC_INCATIVE, handover, NAS transport, etc. In other word, the situation that the UE located in the forbidden area/non-allowed area keeps exchanging signalling may continue for a relatively long time. Since the situation violates the principle of forbidden area/non-allowed area, the problem should be fixed as early as possible. Correspondingly, one solution is gNB to trigger a message to report accurate ULI to AMF actively once GNSS-based location information is obtained.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Observation 1: With current mechanism, the AMF will not realize that a UE it connected with is actually located in the forbidden area/non-allowed area until ULI containing accurate location information is piggybacked in messages triggered by other use cases. 
We note that the only suitable message which is designed for the purpose of reporting the UE location is the LOCATION REPORT message. Unfortunately, according to the current specification, the LOCATION REPORT message can’t be triggered from NG-RAN side. Instead, the trigger of the location report message is controlled by the LOCATION REPORTING CONTROL message. 
	The AMF initiates the procedure by sending a LOCATION REPORTING CONTROL message to the NG-RAN node. On receipt of the LOCATION REPORTING CONTROL message the NG-RAN node shall perform the requested location reporting control action for the UE.
The Location Reporting Request Type IE indicates to the NG-RAN node whether:
-	to report directly;
-	to report upon change of serving cell;
-	to report UE presence in the area of interest;
-	to stop reporting at change of serving cell;
-	to stop reporting UE presence in the area of interest;
-	to cancel location reporting for the UE.




Correspondingly, the current location report condition should be revised and improved. When the NG-RAN node gets an accurate ULI based on the precise GNSS-based location information from the UE, NG-RAN should be able to trigger the LOCATION REPORT message actively. It means the triggering and reporting of LOCATION REPORT message sent from NG-RAN node to AMF should be independent of the LOCATION REPORTING CONTROL message.
According to the current specification, the NG-RAN should include the Location Reporting Request Type IE in the LOCATION REPORT message. Therefore for this case, the AMF should ignore this IE. Therefore RAN3 need to introduce one new indication IE in the report message to inform the AMF to ignore the Location Reporting Request Type IE.

[bookmark: OLE_LINK3]Proposal 1: When the NG-RAN node gets the precise GNSS-based location information from the UE, the LOCATION REPORT message can be triggered and reported to AMF without the LOCATION REPORTING CONTROL message. 
Proposal 2: Introduce one new indication IE in the LOCATION REPORT message to inform the AMF to ignore the Location Reporting Request Type IE.

We also note that the spotted problem closely related to SA2, and SA2 may have other solutions to fix the problem. For example, after receiving INITIAL CONTEXT SETUP RESPONSE, AMF may trigger the LOCATION REPORTING CONTROL message along with an indicator to inform the gNB that LOCATION REPORT should be sent when accurate location information is obtained. Anyway, SA2 should be notified about the problem and corresponding changes, so a LS is provided in [4].
Proposal 3: Sent a LS to SA2 to inform the spotted problem and suggested changes.


[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following proposals:
Observation 1: With current mechanism, the AMF will not realize that a UE it connected with is actually located in the forbidden area/non-allowed area until ULI containing accurate location information is piggybacked in messages triggered by other use cases. 
[bookmark: _Toc423020280][bookmark: OLE_LINK8]Proposal 1: When the NG-RAN node gets the precise GNSS-based location information from the UE, the LOCATION REPORT message can be triggered and reported to AMF without the LOCATION REPORTING CONTROL message.
Proposal 2: Introduce one new indication IE in the LOCATION REPORT message to inform the AMF to ignore the Location Reporting Request Type IE.
Proposal 3: Sent a LS to SA2 to inform the spotted problem and suggested changes.
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The purpose of the Location Report procedure is to provide the UE's current location, the UE's last known location with time stamp, or the UE's presence in the area of interest to the AMF. The procedure uses UE-associated signalling.
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Figure 8.12.3.2-1: Location report
The NG-RAN node initiates the procedure by sending a LOCATION REPORT message to the AMF. The LOCATION REPORT message may be used as a response to the LOCATION REPORTING CONTROL message.
In the context of NTN, the LOCATION REPORT message may be used independently of the LOCATION REPORTING CONTROL message. The NG-RAN may trigger the LOCATION REPORT message to the AMF after receiving the GNSS-based location information from the UE. In this case, the LOCATION REPORTE message should include the NTN Location Reporting Indication IE to indicate the AMF to ignore the Location Reporting Request Type IE.
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Void.
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This message is used to provide the UE's location.
Direction: NG-RAN node  AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	User Location Information
	M
	
	9.3.1.16
	
	YES
	ignore

	UE Presence in Area of Interest List
	O
	
	9.3.1.67
	
	YES
	ignore

	Location Reporting Request Type
	M
	
	[bookmark: OLE_LINK26]9.3.1.65
	Contains the Location Reporting Request Type to which the Location Report refers.
	YES
	ignore

	NTN Location Reporting Indication
	O
	
	ENUMERATED (true, …)
	Indicate that the AMF should ignore the Location Reporting Request Type IE
	YES
	ignore
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