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Introduction
In this meeting, two LSs from other working groups have been received. One is from RAN2 [1] and the other one is from SA2[2]. And RAN2 and SA2 have answered some questions in the previous LS from RAN3.
As both RAN2 and SA2 ask RAN3 to take the answers into account and provide feedback on this issue, in this contribution, we will discuss the UE location aspects from RAN3 perspective.
Discussion
LS from RAN2 
RAN2 has replied the questions asked by RAN3 in RAN3#112-e meeting, and the answers are given as follows.
	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.


For Question 1, before AS security, RAN2 indicates that the coarse location information is reported via RRCSetupComplete/RRCResumeComplete message, and the UE coarse location information refers to coarse GNSS coordinates. After AS security, RAN2 indicates that the gNB can obtain a GNSS-based location information from the UE using existing signalling method. However, whether the UE location information can be considered to be reliable should be confirmed by SA3. And RAN2 has already sent the corresponding LS in [3], RAN3 can wait the reply LS from SA3 and make further discussion.
In this case, some observations can be given as follows.
Observation 1: Before AS security, NG-RAN is not able to do accurate CGI mapping because of the coarse location information from UE.
Observation 2: After AS security, NG-RAN could do accurate CGI mapping if the UE location information is reliable, which should be confirmed by SA3.
In addition, for Question 3 and Question 4, RAN2 indicates that it should be pending to other working groups and needs further checked. As RAN2 has replied our questions and there is no more question from RAN3, the reply LS to RAN2 is not needed on this issue.
Proposal 1: RAN3 does not need to send a reply LS to RAN2 on the UE location aspects in NTN.
LS from SA2
SA2 has also replied the questions asked by RAN3 in R3-212917, and the answers are given as follows.
	Regarding Question 2 in the LS:
Question 2: RAN3 requests SA2 to confirm that it is acceptable that, in some cases, the CGI contained in the ULI at initial access may represent a geographical area larger than typical TN cell coverage areas, and which may possibly span the area of multiple TACs.

Answer from SA2:

SA2 previously commented on the accuracy/granularity of a reported CGI in an LS entitled “Reply to LS on UE location aspects in NTN” in S2-2103550 sent from SA2#144e to RAN2 and CC’d to RAN3. SA2 reiterates that the geographic area represented by the CGI in a ULI may need to be comparable to a TN cell coverage area in order to support e.g. emergency services, etc. Although, when this is not possible, it can be possible for the 5GCN to obtain a UE location that can be used instead. For an initial access where the UE has just entered an RRC CONNECTED state, SA2 confirms that it is unnecessary for the geographic area represented by the CGI to be comparable to a TN cell coverage area as long this can be supported in a ULI provided subsequently (e.g. in a ULI provided for a subsequent NAS message sent to an AMF).

Regarding Question 4 in the LS:
RAN3 has also considered the related question of TAC reporting in the ULI, taking into account RAN2’s agreement to support broadcast of multiple TACs per PLMN in a cell [see LS in R2-2104377]. RAN3 is not clear on which of the broadcast TACs the gNB will indicate to the CN in ULI, and RAN3 also noted that one or more of the broadcast TAIs might not be consistent with the UE’s Registration Area. 

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).  

Answer from SA2:

SA2 has identified several alternative options for reporting of a TAC in the ULI. 
Option A:	The ULI contains a TAC selected by NG-RAN out of the TAC(s) broadcast by the serving radio cell for the UE. Different options are available for how this TAC is selected. For example: 
1. The TAC could be selected by NG-RAN and correspond to the TA in which the UE is physically located if this is one of the TACs broadcast in the serving radio cell. NG-RAN selects the TAC based on its available knowledge of the UE location. This option does not apply in case the UE is located in a TAI and the corresponding TAC is not broadcast in UE’s serving cell (e.g. in case of hard TAC). 
2. The TAC could be selected by NG-RAN and corresponding to the TA with greatest geographic overlap with the current earth area projected by the NTN Uu cell. 
Option B:	The ULI contains a TAC selected by the UE out of the TAC(s) broadcast by the serving radio cell. The TAC could be selected by the UE based on the Registration Area and other information. The UE provides the selected TAC to NG-RAN and NG-RAN provides it to the CN in the ULI. 
Option C: 	The ULI contains the TAC for the TA in which the UE is physically located, independent of whether the TAC is broadcast in the serving radio cell or not. NG-RAN determines the TAC based on its available knowledge of the UE location. NG-RAN may also indicate in the ULI whether the TAC is broadcast in the serving radio cell.
Option D: 	The ULI contains all TAC(s) currently broadcast by the serving radio cell.
There may also be additional options. SA2 would like to highlight that the options have different pros and cons, and that some options may have issues to support e.g. reachability/paging or mobility restrictions, which need to be further evaluated. SA2 would welcome feedback from CT1, RAN2 and RAN3 on the above options.
The support of broadcast of multiple TACs per PLMN and 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 which SA2 commented on already in an LS entitled “LS Response to LS on multiple TACs per PLMN” in S2-2104891 sent from SA2#145e to RAN2, CT1 and CC RAN3. SA2 welcomes feedback, comments and questions from RAN2, RAN3 and CT1 on these aspects.


For Question 2, SA2 indicates that the geographic area represented by the CGI in a ULI may need to be comparable to a TN cell coverage area, or, the 5GCN should obtain the UE location via existing procedure after registration. While, for the initial access when the UE entered an RRC CONNECTED state, it is unnecessary to be comparable.
Observation 3: The geographic area represented by the CGI in a ULI may need to be comparable to a TN cell cell coverage area, excluding the initial access when the UE entered an RRC CONNECTED state.
For Question 4, considering the TAC reporting in the ULI, four options have been provided by SA2 for choice. Comparing the four options, the NG-RAN node and the UE should select the TAC in Option A and Option B. Option D seems to be the easiest way, however, comparing with Option C, without any involvement of NG-RAN, the level of ULI to represent the UE location seems too coarse. Therefore, Option C could be the best choice.
Proposal 2: RAN3 needs to send a reply LS to SA2 to provide our understanding about the TAC reporting in the ULI.
Conclusion
Observation 1: Before AS security, NG-RAN is not able to do accurate CGI mapping because of the coarse location information from UE.
Observation 2: After AS security, NG-RAN could do accurate CGI mapping if the UE location information is reliable, which should be confirmed by SA3.
Observation 3: The geographic area represented by the CGI in a ULI may need to be comparable to a TN cell cell coverage area, excluding the initial access when the UE entered an RRC CONNECTED state.
Proposal 1: RAN3 does not need to send a reply LS to RAN2 on the UE location aspects in NTN.
Proposal 2: RAN3 needs to send a reply LS to SA2 to provide our understanding about the TAC reporting in the ULI.
The draft LS is given in [4].
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