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1  Introduction
In previous meetings, RAN2 has discussed whether and how location reporting for an NB-IoT UE in NTN can be supported in case LPP mechanism is not supported. And there was not consensus on whether an AS-based solution of reporting coarse UE location for NB-IoT UEs using CP optimization could be supported, since some companies raised privacy and security concerns. Thus, RAN2 sent a LS to SA2 and CT1 whether the UE location reporting via NAS layer can be considered in Rel-18 to satisfy the requirement from the operator.
To address the above requirement, SA2 agreed to allow reporting of coarse location information in NAS (SMC) to MME and from MME to E-SMLC. Based on the reported coarse location information, the location verification using the EPC-NI-LR LCS procedure can be supported. And the procedure only applies for NB-IoT UEs. In addition, SA2 observed that the ULI information provided from eNB to MME and stored in CN may not be very accurate since the NB-IoT UE cannot provide coarse location information to eNB. Therefore, SA2 send a LS [1] to RAN2 and RAN3 to ask whether it is useful for MME to further signal the coarse location information received from the UE in NAS back to eNB.
In this contribution, we provide our understanding on the UE location information for IoT NTN and prepare a draft reply LS to SA2.
2  Discussion
According to TS 36.413, the ULI for IoT NTN consists of E-UTRAN CGI and LTE NTN TAI Information.
-----------------------------------------------------TS 36.413-----------------------------------------------------------------------------
[bookmark: _Toc73964461][bookmark: _Toc106108557][bookmark: _Toc113657142][bookmark: _Toc45831938][bookmark: _Toc88647070][bookmark: _Toc155891625][bookmark: _Toc114052361][bookmark: _Toc51762891][bookmark: _Toc29390979][bookmark: _Toc98531594][bookmark: _Toc64381943][bookmark: _Toc97883019][bookmark: _Toc105517666][bookmark: _Toc36551716][bookmark: _Toc20953801]9.2.1.93	User Location Information
This IE provides location information of a UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	User Location Information
	
	
	
	
	–
	–

	>E-UTRAN CGI
	M
	
	9.2.1.38
	
	–
	–

	>TAI
	M
	
	9.2.3.16
	In NTN, this IE is used to indicate the single broadcast TAC. This IE shall be ignored if the LTE NTN TAI Information IE is present.
	–
	–

	>PSCell Information
	O
	
	9.2.1.141
	
	YES
	ignore

	>LTE NTN TAI Information
	O
	
	9.2.3.56
	
	YES
	ignore



[bookmark: _Toc114052497][bookmark: _Toc113657277][bookmark: _Toc106108691][bookmark: _Toc105517800][bookmark: _Toc98531728][bookmark: _Toc155891761]9.2.3.56	LTE NTN TAI Information
This IE contains the serving PLMN, the broadcast TAC(s) and the TAC information derived from the actual UE location if available.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Serving PLMN
	M
	
	PLMN Identity
9.2.3.8
	Indicates the UE’s serving PLMN.

	TAC List in LTE NTN
	
	1..<maxnoofTACsinNTN>
	
	Includes all TAC(s) broadcast in the cell, for the UE’s serving PLMN.

	>TAC
	M
	
	9.2.3.7
	

	UE location derived TAC in LTE NTN
	O
	
	TAC
9.2.3.7
	This IE contains TAC information derived from the actual UE location, if available.



	Range bound
	Explanation

	maxnoofTACsInNTN
	Maximum no. of TACs in NTN. Value is 12.


-----------------------------------------------------TS 36.413-----------------------------------------------------------------------------
Furthermore, based on the description in TS 36.300, the above ECGI corresponds to a Mapped Cell ID. And the UE location derived TAC in LTE NTN is included in the LTE NTN TAI Information.
	The Cell Identity, as defined in TS 36.413 [25] and TS 36.423 [42], corresponds to a Mapped Cell ID, irrespective of the orbit of the NTN payload or the types of service links supported in the following cases:
-	The Cell Identity indicated by the eNB to the Core Network as part of the User Location Information, or as E-UTRAN CGI in the related S1AP messages;
-	The Cell Identity used for Paging Optimization in S1 interface;
-	The Cell Identity used for PWS.



Regarding the mapped cell ID, the exchange of the liaisons among different WGs on introducing this ID is given in [2]. 
	S2-2008307 – LS from SA2 to RAN3 [1]
Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G

	“While the cell ID today is deemed sufficient as indication of UE location in great majority of use cases, SA2 is of the opinion that in some scenarios with LEO satellite access the network will have to rely on Location Services (LCS) to determine the UE location with sufficient level of accuracy. This is particularly valid for Emergency services and other regulatory requirements.
NOTE:	SA2 notes that one important use of the cell ID included in the initial NGAP message is for routing of emergency calls to the appropriate PSAP. Given the coarse granularity of the cell ID in LEO satellite context, the cell ID alone may be insufficient for that purpose (depending on e.g. country). Additional solutions may be needed to address the problem of PSAP selection that are outside the scope of this correspondence. Other instances of location use of a cell ID by a 5GCN are documented in S2-2007690 as attached, which is provided for information only and is not endorsed by SA2. SA2 further points out that SA3-LI has stated, in an LS sent to SA2 and RAN3 (in S3i200056), that “The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified. The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks”. 
On the other hand, SA2 thinks that there will still be use case scenarios where the cell ID will be deemed sufficient as indication of UE location, despite its coarse granularity. To support such scenarios, it is important that the cell ID received by the CN should always correspond to a fixed geographical area.
In that sense, SA2 would like to encourage RAN3 to further study possible solutions for associating the cell ID sent to the CN to a fixed geographical area and to consider whether TN level granularity may be possible in selected instances.”



	R3-207062 – LS from RAN3 to SA2 and RAN2 [2]
Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G

	“RAN3 would like to inform SA2 and RAN2 that RAN3 agreed that a Cell ID as used in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, and the Tracking Area is coupled with geographical area. 

Although it is up to RAN2 to decide how cell IDs and TAIs are broadcast in SIB1 for NTN, RAN3 would like to share the approaches so far considered in RAN3:

a)	On Uu, SIB content corresponds to momentary coverage area of a satellite beam related to the geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving. 
[bookmark: OLE_LINK2]b) 	The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN. This requires gNB to acquire the UE’s location information.

To progress further, RAN3 would also like to ask RAN2 to provide any feedback on the above approaches including, e.g. SIB aspects, and how the RAN could acquire information on the UE’s location if this is needed e.g. for above approach, and for registration, etc.”



	R2-2102054 – LS from RAN2 to RAN3 and SA2 [3]
Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G

	“RAN2 would like to thank RAN3 for the LS reply on assumptions after conclusion of the study on architecture aspects for using satellite access in 5G.

RAN3 approach (a):
a)	On Uu, SIB content corresponds to momentary coverage area of a satellite beam related to the geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving.

RAN3 approach (b):
b) 	The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN. This requires gNB to acquire the UE’s location information.

RAN2 answer:

RAN2 discussed the approaches (a) and (b). RAN2 prefers approach (b) and will continue working assuming approach (b). However, in the case of earth fixed beams, it will be possible to keep the cell IDs used on Uu and on NG/N2 aligned. UE location aspects will be handled in a separate LS.”



Obviously, it was SA2’s requirement that RAN3 shall introduce the mapped cell ID corresponding to a fixed geographical area based on the UE’s location information and send it to CN.
While, there was a further discussion on the mapped cell ID construction issue for NR NTN in RAN3#116[3]. And the common understanding is given as below, which is also applies for IoT NTN
	It’s common understanding in RAN3 that gNB is always responsible for constructing the Mapped Cell ID regardless of whether the UE location is not available or not as specified in Section 16.14.5.


It is obvious that the eNB is able to construct the mapped cell ID regardless of the availability of the UE location. 
Since the UE location information is not essential for the eNB to construct the mapped cell ID, it is also not necessary for the eNB to obtain the coarse location information from the NB-IoT UE via the NAS signalling. In this case, it may not be useful for MME to further signal the coarse location information received from the UE in NAS back to eNB.
Proposal 1: There is no need to update the mapped cell ID in the ULI based on the coarse location information from the NB-IoT UE, if available. 

Regarding the UE location derived TAC in LTE NTN, it was also introduced to meet the requirement of SA2 as given below [4]. 
	SA2 thanks RAN3 for the LS on TAC reporting for satellite access.
In the LS, RAN3 has the following issue:
Regarding SA2's requirement to report the TAI where the UE is located, if known, RAN3 would like SA2 to clarify whether the AMF needs to be aware that the signalled TAI corresponds to the UE location, or whether it would be acceptable to assume that the RAN always provides a TAI on a “best effort” basis (regardless of knowledge of UE location).
SA2 would like to provide the following feedback:
In SA2#148E meeting, SA2 agreed that AMF may take the TAI where the UE is geographically located into account to generate a suitable Registration Area for the UE.
In order to reduce paging load by minimising the number of TAIs in the TAI List, it is very useful if the NG-RAN can inform the AMF whether the signalled TAI definitely corresponds to the UE location. 


Although the above LS was discussed for NR NTN, it also applies for IoT NTN. From SA2’s prospective, the UE location derived TAC in LTE NTN is useful for the MME to reduce the paging load for the UEs. In this case, if the coarse UE location information from MME is available, the eNB is able to update the corresponding “UE location derived TAC in LTE NTN” in the ULI and send it to the MME for reducing the future paging load.
Proposal 2: It could be useful to update the UE location derived TAC in LTE NTN based on the coarse location information from the NB-IoT UE, if available. 

While, in current S1AP specification, there is no procedure to transfer the coarse UE location information from the MME to eNB, and there is no concept or definition for the coarse location information. If the above proposal is agreeable, RAN3 shall consider the suitable S1AP message to transfer the coarse UE location information from MME to eNB and discuss how to define the coarse location information from RAN3’s prospective.
Proposal 3: If P2 is agreeable, RAN3 shall consider the details to support the transfer of the coarse UE location information from MME to eNB. 
3  Conclusion
Proposal 1: There is no need to update the mapped cell ID in the ULI based on the coarse location information from the NB-IoT UE. 

Proposal 2: It could be useful to update the UE location derived TAC in LTE NTN based on the coarse location information from the NB-IoT UE. 

Proposal 3: If P2 is agreeable, RAN3 shall consider the details to support the transfer of the coarse UE location information from MME to eNB. 

The corresponding LS is given in the Annex.
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1. Overall Description:
RAN3 thanks SA2 for the LS on UE Location Information for NB-IoT NTN.
In the LS, SA2 has the following issue:
SA2 would therefore like to ask whether RAN2 and RAN3 think it may be useful for MME to further signal the coarse location information received from the UE in NAS back to eNB e.g. using one of the existing Location Reporting Procedure in order for the eNB to send updated ULI to CN. SA2 did not reflect this change in the attached SA2 approved TS 23.401 CR and would like to receive feedback from RAN2 and RAN3.

RAN3 would like to provide the following feedback:
As mentioned by SA2 in Rel-17, it could be useful if E-UTRAN can inform the MME whether the signalled TAI definitely corresponds to the UE location to reduce the paging load by minimizing the number of TAIs in the TAI List. Therefore, it may be also useful for MME to further signal the coarse location received from the UE in NAS back to eNB to update the the UE location derived TAC in LTE NTN.
2. Actions:
To SA2 group.
ACTION: 	RAN3 kindly asks SA2 to take the above into consideration.

3. Date of Next RAN3 Meetings:
TSG RAN WG3 Meeting #124     20th – 24th, May. 2024 		 Fukuoka, Japan

