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1. Introduction
SA2#148E sent an LS on TAC reporting in ULI and support of SAs and FAs for NR Satellite Access [1] to RAN3. The content of the LS is as following:
	SA2#146e previously sent an LS Response to CT1, RAN2 and RAN3 in S2-2106651 entitled “LS Response to Reply LS on UE location aspects in NTN” summarizing four alternative Options (Options A, B, C and D) then being evaluated by SA2 to define how to report a TAC or TACs in the ULI sent over N2 from a gNB to an AMF. SA2 also indicated that “the options for reporting a TAC in a ULI as described above can impact support for mobility registration updating, paging, service areas and forbidden areas”.
SA2 has since agreed that Options C and D can be combined to support TAC reporting in a ULI and that service areas and forbidden areas can be supported in a manner approximating that for TN based on this TAC reporting.
· 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. 

Associated CRs agreed for TSs 23.501 and 23.502 are attached.
SA2 asks CT1, RAN2 and RAN3 to take this new information into account in completing support for NR Satellite Access in Release 17 and to provide any comments, questions or other feedback concerning the new SA2 agreements.



In this document, we analyse the impact of the above LSs from RAN3 perspective.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
SA2 has agreed that Options C and D can be combined to support TAC reporting in a ULI. 
Specifically, for the SA2 agreement shown as follows,
	For NR satellite access, NG-RAN will report all broadcast TACs to AMF as part of ULI.


This means ULI will include all broadcast TACs, regardless of whether the UE reports its location or not, and whether the UE is in RRC_CONNECTED or RRC_IDLE. Therefore the ULI should include a list of TAIs corresponding to the all broadcast TACs as indicated in option D.
Proposal 1: A TAI list in NTN IE corresponding to the all broadcast TACs by NG-RAN should be introduced in ULI for NTN.
Recently, SA3 sent an LS cc RAN3 as follows [2]
	[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. 



Based on the above LS, UE should not send location information to the gNB including coarse location before the AS security establishment due to the security issues and a lack of integrity protection.
Besides, in [1], SA2 also informs the following agreement,
	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 NG-RAN can determine the unique TAI the UE is currently located only when the UE can report a GNSS-based location information to NG-RAN, which means the UE is in RRC_CONNECTED state after the AS security establishment. In other situations, i.e., before the AS security establishment, the UE cannot report user location, and correspondingly, the unique TAI cannot be determined by the NG-RAN.
Then, in our understanding, NG-RAN can report the TAI where the UE is currently located with the introduction of a new optional IE in the ULI provided to AMF. The new TAI in NTN IE is sent only when the NG-RAN can determine the unique TAI in NTN. Specifically, when NG-RAN is able to determine the TAC based on its available knowledge of the UE location, the new IE is sent. Otherwise, the TAI in NTN IE is absent. 
Moreover, according to SA2’s agreement, the existing TAI IE which is mandatory should be ignored in the content of NTN. This can be reached by notes in semantic descriptions of the TAI IE stating that the IE should be ignored when the new TAI list in NTN IE is present. A corresponding TP is also given in the Annex.
Proposal 2: The existing TAI IE should be ignored in NTN.
Proposal 3: A new optional IE should be introduced to indicate the value of the unique TAI determined by NG-RAN.
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Based on the discussion in this paper, we have the following proposals:
[bookmark: _Toc423020280]
Proposal 1: A TAI list in NTN IE corresponding to the all broadcast TACs by NG-RAN should be introduced in ULI for NTN.
Proposal 2: The existing TAI IE should be ignored in NTN.
Proposal 3: A new optional IE should be introduced to indicate the value of the unique TAI determined by NG-RAN.
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This IE is used to provide location information of the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE User Location Information
	M
	
	
	
	-
	

	>E-UTRA user location information
	
	
	
	
	
	

	>>E-UTRA CGI
	M
	
	9.3.1.9
	
	-
	

	>>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

	>NR user location information
	
	
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	Should be ingored if the TAI List in NTN IE is present
	-
	

	>>TAI List in NTN
	
	
	0..<maxnoofTAIinNTN>
	Used in case multiple TAIs are reported to CN in NTN
	YES
	ignore

	 >>>TAI
	M
	
	9.3.3.11
	
	YES
	ignore

	>>TAI in NTN
	O
	
	9.3.3.11
	In NTN, used when NG-RAN can determine the TAI where the UE is located.
	YES
	ignore

	>>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

	>N3IWF user location information
	
	
	
	
	
	

	>>IP Address
	M
	
	Transport Layer Address 
9.3.2.4
	UE's local IP address used to reach the N3IWF
	-
	

	>>Port Number
	O
	
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	

	>TNGF user location information
	
	
	
	
	YES
	ignore

	>>TNAP ID
	M
	
	 OCTET STRING

	TNAP Identifier used to identify the TNAP. Details in TS 29.571 [35].
	-
	

	>>IP Address
	M
	
	Transport Layer Address 
9.3.2.4
	UE's local IP address used to reach the TNGF.
	-
	

	>>Port Number
	O
	
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	

	>TWIF user location information
	
	
	
	
	YES
	ignore

	>>TWAP ID
	M
	
	OCTET STRING

	TWAP Identifier used to identify the TWAP. Details in TS 29.571 [35].
	-
	

	>>IP Address

	M
	
	Transport Layer Address 
9.3.2.4
	Non-5G-Capable over WLAN device's local IP address used to reach the TWIF.
	-
	

	>>Port Number
	O
	
	OCTET STRING
(SIZE(2))
	UDP or TCP source port number if NAT is detected.
	-
	

	>W-AGF user location information
	
	
	
	Indicates the location information via wireline access as specified in TS 23.316 [34].
	YES
	ignore

	>>W-AGF user location information
	M
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	-
	



	Range bound
	Explanation

	maxnoofTAIinNTN
	Maximum no. of TAIs that can be reported to CN is FFS.
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