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Background
In RAN3#123-bis meeting, an LS from SA2 was received R3-241523 on UE location for NB-IoT UEs for NTN. The LS response could not be concluded in RAN3#123-bis meeting and it was decided to wait for RAN2 response on the LS. RAN2 has responded back to the SA2 LS in R3-243009. 

	R3-241523
SA2 received an LS from RAN2 on UE Location Information for NB-IoT NTN. The incoming LS stated: 

“RAN2 rediscussed whether and how location reporting for an NB-IoT UE in NTN can be supported in case LPP mechanism is not supported.
No consensus could be reached in RAN2 as to whether an AS-based solution of reporting UE location, even coarse-grained, for NB-IoT UEs using control plane optimization could be supported, due to privacy and security concerns raised by some companies. 
RAN2 would thus like to ask SA2 and CT1 if UE location reporting via NAS layer can be considered in Rel-18, to satisfy this operator requirement.”
In order to address this requirement, SA2 approved the attached CRs for TS 23.401 and TS 23.271 and allow reporting of coarse location information in NAS (SMC) to MME and from MME to E-SMLC. This introduces support for location verification using the EPC-NI-LR LCS procedure based on coarse location information (which corresponds to a granularity of approximately 2 km).  This procedure can only be used for NB-IoT UEs.
Nevertheless, with regards to the statement “how location reporting for an NB-IoT UE in NTN can be supported in case LPP mechanism is not supported” during the discussion in the meeting it was questioned by certain companies whether the current regulatory requirements for location verification can be met when the UE and/or the network do not support LPP and therefore when the related LCS procedures that allow the network to perform a network initiated location request to the UE (aka MT-LR) are not supported. A UE in this case could only report its coarse location information (which corresponds to a granularity of approximately 2km) in association with MO events, MT events or periodic TAU signalling. However, a UE could still move from an allowed region or country to a non-allowed region or country without detecting this which would lead to the network not becoming aware of this if there is no MO event, MT event or periodic TAU signalling. 

Thus, SA2 still believes that the solution described in the attached SA2 approved CRs may not meet all requirements when “LPP mechanism is not supported”.
In addition SA2 also observes that the ULI information ("mapped” cell-id and TAC) that will be provided from eNB to MME and stored in CN may potentially not be very accurate given the cells may be quite large and the UE in case of NB-IoT will not be providing coarse location information to eNB. 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.

R3-243009

RAN3 would like to thank SA2 for their LS on “Reply LS on UE Location Information for NB-IoT NTN”.

RAN3 agrees, it is beneficial for eNB to know the UE location and MME to know the corresponding Mapped Cell ID e.g for Paging, etc. Hence RAN3 has agreed the attached CRs to Location Reporting Control Procedure, for eNB to provide the Mapped Cell ID to MME.




In this paper we discuss our view on RAN3 response for the LS from SA2.
Discussion
NB-IoT UEs provide their location directly to MME via NAS. NB-IoT UE location is not provided to RAN due to AS security issues. Hence eNB in unaware of the NB-IoT UE location for NTN.
[bookmark: _Toc166077536][bookmark: _Toc166106840][bookmark: _Toc166157834][bookmark: _Toc166231070]NB-IoT UEs sends coarse location to MME via NAS due to AS security issues. Hence eNB is unaware of the UE location.
[bookmark: _Hlk165915495]In most NTN cases RAN gets the UE location and passes it to Core Network as User Location Information including Mapped Cell ID and TAC derived based on the UE location. The mapping between the TAC and a fixed geographical area is configured in the RAN. This mapping of TAC to geographical area is only configured in RAN, but not configured in CN.  So only the eNB can generate the UE location derived TAC, which is sent in ULI to MME. 

	36.300 defines 
A Tracking Area corresponds to a fixed geographical area. Any respective mapping is configured in the RAN;



The NB-IoT UE location is useful also in eNB for populating the information used in Paging optimization that uses the “Information On Recommended Cells And eNodeBs”, where eNB can send the last visited cells to MME using the “Information On Recommended Cells And eNodeBs”  IE in S1 release and MME can store this IE provide it back including the Recommended cells in the Paging message. While how to populate the list of Recommended Cells in this IE is out scope of 3GPP, without “coarse location info” provided by MME, the eNB has no choice but provide nothing or only the cell-id that corresponds to the entire beam. Alternatively if coarse location info is provided from MME what will be contained in the list of Recommended Cells can be optimised
It is also useful for eNB to initiate UE Context Release when the satellite moves out the UE coverage area. 
eNB can also use the UE location to decide the redirection target for Release with redirection due to satellite movement.
[bookmark: _Toc166077537][bookmark: _Toc166106841][bookmark: _Toc166157835][bookmark: _Toc166231071]Coarse NB-IoT UE location if available in eNB, can be used for the following purposes-
· [bookmark: _Toc166157836][bookmark: _Toc166231072]Providing a ULI including TAC derived based on UE’s location to CN
· [bookmark: _Toc166077538][bookmark: _Toc166106842][bookmark: _Toc166157837][bookmark: _Toc166231073]Recommended Cells for Paging in the UE Context Release
· [bookmark: _Toc166077539][bookmark: _Toc166106843][bookmark: _Toc166157838][bookmark: _Toc166231074]Initiation of UE Context Release due to satellite movement
· [bookmark: _Toc166077540][bookmark: _Toc166106844][bookmark: _Toc166157839][bookmark: _Toc166231075]To decide the target for Release with Redirection 
Other than the above RAN3 use cases, RAN2 in their LS response also mentioned that UE location may be useful in eNB for RAN2 pov, for example, configuration of UE specific Koffset to UE.
[bookmark: _Toc166077541][bookmark: _Toc166106845][bookmark: _Toc166157840][bookmark: _Toc166231076]RAN2 LS R3-243009 mentions that it may be useful for eNB from RAN2 pov (for example, configuration of UE specific Koffset to UE) to receive the coarse UE location from MME for NB-IoT UEs
Based on the RAN3 and RAN2 use cases, we think that coarse UE location for NB-IoT UEs will be useful to have and can assist RAN in RRM decision making
[bookmark: _Toc166077548][bookmark: _Toc166106846][bookmark: _Toc166157841][bookmark: _Toc166158553][bookmark: _Toc166231077]RAN3 to agree that it is useful to receive coarse UE location for NTN NB-IoT UEs from MME to eNB (for example scenarios like ULI, Paging, UE Context Release initiation, RAN2 use case like UE specific Koffset etc).

eNB can receive the UE location from MME and send the corresponding Mapped Cell ID back to MME for Paging and warning messages. MME can use the mapped cell ID in the recommended cells in Paging message and in the cell list in Warning messages.

[bookmark: _Toc166077549][bookmark: _Toc166106847][bookmark: _Toc166157842][bookmark: _Toc166158554][bookmark: _Toc166231078]RAN3 to agree to receive the coarse UE location for NB-IoT UEs from MME to eNB and send the corresponding ULI including Mapped Cell ID and TAC derived based on UE location in S1AP UE Location Reporting Procedure. Corresponding TP to TS 36.300 is provided in Clause 4 of this document.


Summary 
Based on the discussion above, we have following observations: 
Observation 1.	NB-IoT UEs sends coarse location to MME via NAS due to AS security issues. Hence eNB is unaware of the UE location.
Observation 2.	Coarse NB-IoT UE location if available in eNB, can be used for the following purposes-
	Providing a ULI including TAC derived based on UE’s location to CN
	Recommended Cells for Paging in the UE Context Release
	Initiation of UE Context Release due to satellite movement
	To decide the target for Release with Redirection
Observation 3.	RAN2 LS R3-243009 mentions that it may be useful for eNB from RAN2 pov (for example, configuration of UE specific Koffset to UE) to receive the coarse UE location from MME for NB-IoT UEs

Based on these observations and discussion above, we have the following proposals:
Proposal 1:	RAN3 to agree that it is useful to receive coarse UE location for NTN NB-IoT UEs from MME to eNB (for example scenarios like ULI, Paging, UE Context Release initiation, RAN2 use case like UE specific Koffset etc).
Proposal 2:	RAN3 to agree to receive the coarse UE location for NB-IoT UEs from MME to eNB and send the corresponding ULI including Mapped Cell ID and TAC derived based on UE location in S1AP UE Location Reporting Procedure. Corresponding TP to TS 36.300 is provided in Clause 4 of this document.


TP To TS 36.300

[bookmark: _Toc156248924]23.21.6	Signalling
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.
For a BL UE or a UE in enhanced coverage, the Cell Identity included within the target identification of the handover messages allows identifying the correct target cell. The cell identity used in the S1 and X2 handover messages, X2 Setup and X2 eNB Configuration Update procedures is expected to be Uu Cell ID.
The mapping between Mapped Cell ID(s) and geographical area(s) is configured in the RAN and Core Network.
NOTE 1:	A specific geographical location may be mapped to multiple Mapped Cell ID(s), and such Mapped Cell IDs may be configured to indicate different geographical areas (e.g. overlapping and/or with different dimensions).
The eNB is responsible for constructing the Mapped Cell ID based on the UE location information received from the UE or based on the coarse location information received from the MME, if available. The mapping may be pre-configured (e.g., depending on operator's policy) or up to implementation.
NOTE 2:	As described in TS 23.401 [17], the User Location Information may enable the MME to determine whether the UE is allowed to operate at its present location. Special Mapped Cell IDs or TACs may be used to indicate areas outside the serving PLMN's country.
The eNB reports the broadcasted TAC(s) of the selected PLMN to the MME. In case the eNB knows the UE's location information, the eNB may determine the TAI the UE is currently located in and provide that TAI to the MME.
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