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[bookmark: _Ref165266342]Introduction
This contribution addresses the remaining issue asked to RAN2 in RAN3 LS R2-2106941 [1] (i.e. Question 4). That issue was discussed in the last meeting. However, due to lack of time, RAN2 did not reach a final conclusion (though there was a majority’s view), and finally decided to postpone the answer to this issue. This situation has been indicated to RAN3 in the reply LS in R2-2109216 [2] as follows: 
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.
Since the RAN3 question originates from previous RAN2 agreements to support earth-fixed tracking area for NTN RAN planning as well as the support of multiple TACs broadcast by an NTN cell, it is RAN2’s responsibility to provide guidelines to RAN3 on how to address this issue. 
In this contribution, we provide a solution to address this issue where the UE is allowed to report its selected TAC, in accordance with the majority’s view observed from the related offline discussion in the last meeting (i.e. [AT115-e][102][NTN]).
Discussion
When the above Question 4 from RAN3 was discussed in [AT115-e][102][NTN], a majority of companies linked this discussion to another discussion on a LS received from CT1 in R2-2106904 [3]. In particular, RAN2 was informed in that LS that CT1 decided to introduce TAI selection at the UE’s NAS layer in the case of multiple TACs broadcast by an NTN cell, and was asked by CT1 on what information may be used for such TAI selection. 
	Option 2 is feasible and with Option 2 the following impact to the NAS layer (non-exhaustive) is expected:
· A TAI from the multiple TAIs will need to be selected as the current TAI. However, it is not clear to CT1 how the NAS layer selects a TAI from the multiple TAIs.


Based on this decision of CT1, RAN2 further confirmed Option 2, discussed CT1’s question and provided corresponding answer, and agreed on related RAN2 impacts to provide information needed at NAS to support such TAI selection mechanism:
	RAN2 would like to thank CT1 and SA2 for their response LSs, submitted in C1-213965 and S2-2104891, respectively. RAN2 has taken into account the feedback provided and confirms Option 2 (AS indicates all received TAC(s) for one PLMN to NAS layer) has been adopted by RAN2.  


Observation 1: CT1 decided to introduce TAI selection at UE’s NAS layer for NTN and informed the decision to RAN2. RAN2 confirmed this decision from AS perspective, provided necessary information needed by CT1 and introduced necessary RAN2 impact to support such TAI selection.
Along with the RAN2 response LS to CT1 approved in R2-2108888 [4], there were a number of companies that held the perspective to consider the possibility for the UE to directly report to RAN the TAC associated with the TAI selected by NAS, in order to address also the RAN3’s question, since the UE’s NAS anyway needs to determine the real TA where the UE is located as determined by CT1. Such a majority’s view is shown in the Appendix [5][6]. 
Observation 2: In RAN2 #115e, there were a number of companies sharing the view to consider the possibility for the UE to directly report the TAC of the TAI selected by the NAS to the RAN, with the UE anyway needing to select the actual TA in which it is located at the NAS as per CT1’s decision. 
Basically, the UE needs to keep performing TAI selection at NAS and maintaining the latest TA where the UE is actually located, since the UE needs to consistently monitor whether it is still within its registration area and may accordingly decide to perform mobility registration update whenever needed. Therefore, it is possible for the UE’s AS to get from the NAS the selected TAI that identifies the real TA the UE is actually belonging to and then directly report it to the RAN, in case RAN needs to set the TAI for that UE in the User Location Information (in case of, e.g. registration update from IDLE, Xn/N2 handover, etc.). 
As the UE’s NAS needs to select TAI anyway, directly reusing the NAS-selected TAI and reporting the associated TAC can avoid further complication at the RAN side to redundantly figure it out for a second time. Also, reporting the selected TAC has no security issue, and fits the case that location reporting is not configured by the NW. Also, due to its similarity to the reporting of selected PLMN in the legacy, it can be easily realized by following the existing selected-PLMN reporting mechanism w/o big difference. To this end, it is proposed to follow the majority’s view in RAN2 #115e and support the UE reporting of the NAS-selected TAC to the RAN. 
Proposal 1: RAN2 concludes to support UE reporting of the NAS-selected TAC to the RAN which then can fill in the ULI with the reported TAC received from the UE.
Conclusions
[bookmark: _Toc502437832]In this contribution, we try to resolve the left-over issue asked by RAN3 on how the RAN decides the TAI to be included in the ULI for a UE. It was proposed to support the UE reporting of selected TAI to the RAN, based on the majority’s view observed in RAN2 #115e and the latest CT1 conclusion on TAI selection. The observation and proposal are as follows:
Observation 1: CT1 decided to introduce TAI selection at UE’s NAS layer for NTN and informed the decision to RAN2. RAN2 confirmed this decision from AS perspective, provided necessary information needed by CT1 and introduced necessary RAN2 impact to support such TAI selection.
Observation 2: In RAN2 #115e, there were a number of companies sharing the view to consider the possibility for the UE to directly report the TAC of the TAI selected by the NAS to the RAN, with the UE anyway needing to select the actual TA in which it is located at the NAS as per CT1’s decision.
Proposal 1: RAN2 concludes to support UE reporting of the NAS-selected TAC to the RAN which then can fill in the ULI with the reported TAC received from the UE.
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Appendix: Companies’ views on Q4 in [AT115-e][102][NTN]

Offline - Round 2 [5] (Note: Offline-107 below was the one discussing reply LS to CT1)

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 understands it is up to the other working groups whether to use UE location information, if reported by UE, to determine TAC for the UE.
Proposal 8	Do you agree with the answer to Question 4? Please provide any suggestion in comments.
	Company
	Proposal 8
(Yes/No)
	Comments 

	CATT
	partially
	UE doesn’t always report location. Perhaps the TAC may be changed after the last reported UE location according to the event-trigger condition. So it is not accurate in the answer that UE location reported by UE can determine TAC for the UE.
Prefer to update as: RAN2 understands it is up to the other working groups to determine TAC for the UE.
Or agree that Gnb can report possible multi TACs.

	MediaTek
	Yes
	

	Lenovo
	Yes
	

	OPPO
	Yes
	

	Apple
	Yes but 
	We prefer the wording “RAN2 understands it is up to the other working groups whether to use UE location information, if available and reported by UE, to determine TAC for the UE.”

	vivo
	No
	The situation in Ph-1 discussion is that the majority wanted to depend on the outcome of Offline-107, and would like to see the possibility that the UE itself decides a firm TAI and directly report the corresponding TAC to the NW.  The final decision on how the firm TAC is decided should be up to CT1/SA2 decision, based on which RAN2 can further discuss whether it is feasible to report TAC directly to the RAN. 
Now that we need to await CT1/SA2’s final decision on the TAI selection, we may inform RAN3 that “some companies think to use UE location information to determine TAC by the RAN for the UE is possible. There is another possibility that the UE can decide a firm TAC and report it directly to the RAN, but this possibility is up to the final confirmation of CT1/SA2. RAN2 is under the discussion of this issue, and will keep RAN3 informed by the latest progress”. 

	ZTE
	No
	As we mentioned in the first round discussion, another option, if the UE NAS layer selects one TAC from the broadcast ones based on UE location and forward the selected TAC to AS layer, AS layer can then report it to gNB and have it included in the ULI later on. We understand it is too early to kill this option.

	Ericsson
	no
	We think RAN2 should still consider NAS to select one TAC. Much easier to do by RAN2 and UE than leave it to other groups and network.

	Nokia
	No
	Agree with ZTE and Ericsson.

	Xiaomi
	No
	We should wait the feedback form CT1/SA2.

	ETRI
	No
	Agree with vivo 



Offline - Round 1 [6]

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: The gNB will be able to acquire UE location information at initial access and during connected mode periods. Therefore, it would be possible to map such a location into a TAC (since TAC areas are earth-fixed). RAN2 cannot comment however on whether this approach is appropriate for reporting towards the CN.
[bookmark: _Toc80012731]Proposal 9	Do you agree with the answer to Question 4? Please provide any suggestion in comments.
	Company
	Agree/Not agree
	
	Comments

	FGI
	Agree 
	
	

	Samsung
	See comments
	
	When the UE detects it enters into new TAC area among multiple ones and TAU update is needed, then the UE establishes RRC connection with coarse location information. Then the question is whether the coarse location information (with x > 2kms accuracy radius) is enough to determine the corresponding TAC. If not, why not TAC is directly reported by the UE?

	Thales
	Agree
	
	

	Ericsson
	Not agreed
	
	We do not know yet about location reporting during initial access. Further, there is offline 107 for the TAC handling. We need to align with that. Propose not to discuss this response here further.

	OPPO
	
	
	Should coordinate with the output of offline 107.

	MediaTek
	Not Agreed
	
	The location reporting during initial access needs to be agreed first. The question can be discussed in offline 107.

	Xiaomi
	Not agreed
	
	Agree with MediaTek,

	Lenovo
	Not agreed
	
	Location reporting during initial access has not been agreed yet.

	Huawei, HiSilicon
	Not agree
	
	RAN2 can answer the reported TAC should be the one where UE is located.

	CATT
	Not agreed
	
	TAC follows CGI in NTN. There is no need to discuss TAC in RAN2 because the TAC is clear once the mapping CGI is clear in NTN.
RAN2 can wait for the progress of RAN3 and not to reply this LS at this meeting.

	Vodafone 
	agree in principle 
	
	it depends on the network implementation and initial access procedures , but in principle it ‘should’ be possible to perform this function 

	Sony
	Agree
	
	

	ZTE
	-
	
	We understand this is also related to the TAC selection issue discussed in offline 107. For example, if the UE NAS layer selects one TAC from the broadcast ones based on UE location and forward the selected TAC to AS layer, AS layer can then report it to gNB and have it included in the ULI later on.

	Nokia
	Partly OK
	
	But the details of acquiring the UE location at the initial access are yet to be worked out.

	Qualcomm
	Agree
	
	We agree this text can be revised based on the last agreement and further progress of offline discussion. However, offline 107 is for TAC handling at NAS and the question is for NG-RAN. We suggest:
RAN2 answer: RAN2 assumes it would be up to NG-RAN to map a location information obtained from UE into a TAC (since TAC areas are earth-fixed). RAN2 cannot comment however on whether this approach is appropriate for reporting towards the CN.

	NEC
	Not agree 
	
	Huawei suggestion seems ok for us.

	Intel
	
	
	We share the view that offline 107 should first be discussed.

	Apple
	Disagree 
	
	Same view as Ericsson. 

	vivo
	See comments
	
	According to the LS reply on multiple TACs per PLMN from CT1 (R2-2106904), NAS will select a TAI from the multiple TAIs as the UE’s current TAI. In our understanding, the UE can report the selected TAI to the gNB, and the gNB would forward this TAI to CN. 
Also, by reading companies’ replies, we find that there were nearly 10 companies above that refer to Offline 107, and are possibly in favour of directly reporting the TAI to align with that discussion. We share this view from these companies.

	CMCC
	With comments
	
	Wait for the results of offline 107 and the location reporting during initial access discussion.

	China Telecommunication
	Not agree
	
	Agree with Ericsson

	ETRI
	Disagree
	
	We have the same view that agreement in RAN2 comes first. 

	Rakuten Mobile
	With Comments
	
	Same comments as Samsung

	LG
	Not agree
	
	As Ericsson and MediaTek commented, we need to discuss location reporting during initial access first.

	Convida
	Not agreed
	
	Similar to some of the above views, we think this should follow the outcome of [Offline-107][NTN] Reply LS on TAC handling (Nokia).

	Panasonic
	Not agreed
	
	Certain preconditions need to be fulfilled first – see comments of others above.

	Sequans
	
	
	Same view as Ericsson.



	
