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1	Introduction
[bookmark: _Toc474247438]RAN3 received LS from SA3 regarding the security concerns on UE sending the unprotected UE location information to the gNB before AS security is established. RAN3 also received the LS from SA2 on how to report TAC when multiple TACs are broadcast over the air. This contribution analyses the impact to RAN3 specifications.
2	Discussion
· Mapped cell ID and UE location information
SA3 LS ([2]) states:
[bookmark: _Hlk69931360]SA3 would like to thank RAN2 for their LS on UE location aspects in NTN.
[bookmark: _Hlk69931230]SA3 discussed the assumption of RAN2, and could not agree on specific security issues caused by the UE sending location information to the gNB. 
However, SA3 believes that allowing the UE to send unprotected location information will expose the UE to more risks than not sending it. If a permanent/temporary ID (e.g. SUPI/IMSI, 5G GUTI) is sent together with the location information unprotected at initial access, SA3 is of the view that there could be a privacy issue.
SA3 would also like to remind that the UE location information the network is relying on for AMF selection may not be reliable due to a lack of integrity protection.
Therefore SA3 recommends that RAN2 defines a solution that avoids sending unprotected UE location information to the gNB. 
From SA3 perspective, the UE should not send the unprotected location information to the gNB. Without the UE location information, the gNB may not be able to determine the mapped cell ID before the AS security is activated between the UE and the gNB. This does not cause the issue to the CN, since a mapped cell ID can be determined after the AS security is established. The only impact is to the Stage-2, which states the cell ID in the ULI is a mapped cell ID, no matter whether the AS security is established or not. So the Stage-2 TP need to be clarified that the ULI include the mapped cell ID after the AS security is activated. 
Proposal 1: clarify the ULI include the mapped cell ID after the AS security is activated. 
· TAC reporting
SA2 LS ([4]) states:
· For NR satellite access, NG-RAN will report all broadcast TACs to AMF as part of ULI. 

· The NG-RAN may determine the TAI the UE is currently located and provide that TAI (if known) to AMF as part of ULI. The ULI contains the TAI for the TA in which the UE is physically located, no matter whether the TAC is broadcasted in the serving radio cell or not. NG-RAN determines the TAC based on its available knowledge of the UE location. 

The SA2 agreement requires changes to both Stage-2 and Stage-3. 
· For Stage-2, it needs to clarify that the gNB may determine the TAI based on the UE’s location.
· For Stage-3, the ULI need to be extended to include all broadcast TACs. A possible option is to add the list of TACs in the UserLocationInformationNR IE. 
	>NR user location information
	
	
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>Age of Location
	O
	
	Time Stamp
9.3.1.75
	Indicates the UTC time when the location information was generated.
	-
	

	>>PSCell Information
	O
	
	NG-RAN CGI
9.3.1.73
	
	YES
	ignore

	[bookmark: _Hlk44345107]>>NID
	O
	
	9.3.3.42
	
	YES
	reject

	>>TAC List for NTN
	O
	
	9.3.3.x
	Indicates the list of TACs of the selected PLMN.
	YES
	ignore



Proposal 2: clarify the TAC reporting in Stage-2, and enhance Stage-3 (NGAP) to report the list of TACs to CN. 

3	Conclusions
In this contribution, we briefly analyzed whether the mapped cell ID determination is only applicable after AS security is established. Our proposals are:
Proposal 1: clarify the ULI include the mapped cell ID after the AS security is activated. 
Proposal 2: clarify the TAC reporting in Stage-2, and enhance Stage-3 (NGAP) to report the list of TACs to CN. 

The proposed Stage-2 TP can be found in the annex section. 
The proposed Stage-3 TP can be found in ([6]).
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TP for BL CR for TS38.300 
16.x.5 Signalling 
[bookmark: _Hlk90305832]The Cell Identity, as defined in TS 38.413 [26] and TS 38.423 [x], used in following cases corresponds to a Mapped Cell ID, irrespective of the orbit of the NTN payload or the types of service links supported. 
-	The Cell Identity indicated by the gNB to the Core Network as part of the User Location Information, after the AS security is activated;
-	The Cell Identity used for Paging Optimization in NG interface;
-	The Cell Identity used for Area of Interest;
-	The Cell Identity used for PWS.

The Cell Identity included within the target identification of the handover messages allows identifying the correct target cell.
The Cell Identities used in the RAN Paging Area during Xn RAN paging allow the identification of the correct target cells for RAN paging.

NOTE:	The Cell Identity used for RAN Paging is assumed to typically represent a Uu Cell ID.

The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network. 
The gNB is responsible for constructing the Mapped Cell ID based on the UE location info received from the UE. The mapping may be pre-configured (e.g., up to operator’s policy) or up to implementation.
NOTE: 	As described in TS 23.501 [3], the User Location Information may enable the AMF to determine whether the UE is allowed to operate at its present location. Pre-configuration of special mapped cell identifiers may be used to indicate areas outside the serving PLMN’s country.
When a cell broadcast multiple TACs for a PLMN, the gNB may report all broadcasted TACs of the selected PLMN to the AMF as part of ULI. In case the gNB knows the UE’s location information, the gNB may determine the TAI the UE is currently located and provide that TAI (if known) to AMF as part of ULI.

