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1. Overall Description:
RAN3 would like to thank RAN2 for the received LS on UE location aspects in NTN, and also SA2 and SA3-LI for their replies already received.

Regarding the questions posed in the LS:

· Question 1: RAN2 would like to ask RAN3, SA3-LI and SA2 to confirm whether the current functionality identified above is sufficient for use in Non-Terrestrial Networks including initial registration procedure.
Answer from RAN3:

RAN3 understands from the RAN2 response that only the serving NTN Uu cell ID (broadcast cell ID of the serving cell) and the broadcast TAC(s) would be available at initial access. The UE’s accessed NTN Uu cell would be reflected in information (Earth fixed CGI) provided in the User Location Information (

ULI) in the INITIAL UE MESSAGE (and other uplink messages before AS security).

As a consequence, RAN3 assumes that  at initial access the gNB is typically not able to provide in the ULI a CGI (Earth fixed) with location granularity similar to the ULI provided in TN, and that this is acceptable at system level.

Regarding NNSF (and e.g. country selection), RAN3 understands that there may be cases where the NG-RAN is not able to select the correct CN at access without more precise location information, and this would need to be corrected later by the NG-RAN or the CN. Minimizing the number of actions (e.g. by providing some level of additional location information at access) seems useful, if at all possible, and RAN3 would like to ask RAN2 to check such feasibility.

After AS security is setup, RAN3 understands from the RAN2 LS that the NG-RAN will be able to obtain the UE’s location information (e.g. GNSS information or other methods), and thereby construct a CGI in ULI satisfying accuracy requirements comparable to those for TN. 

	Comment by Ericsson User1: Alex: I do believe that this topic was liaised a couple of times already.	Comment by Qualcomm2: This was mentioned in passing in one LS, it was basically to make sure… but ok to take out. The above description anyway provides a hook if anyone has an issue.

Question 1: RAN3 would like RAN2 to confirm whether the gNB will be able to acquire UE location information (e.g. based on GNSS or other methods) 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.

In addition to the above, RAN3 would like to draw RAN2’s attention to the scenario in which a RRC_CONNECTED UE moves across a country border but remains in the same NTN cell. To enable triggering of the N2-based Handover to change the AMF, RAN3 agreed that the gNB is expected to know when the UE moves across the country border (to some reasonable level of precision), in case the serving NTN cell serves more than one country. This is linked to a requirement in TS 23.502. RAN3 assumes that this scenario may be covered by functionality needed for CGI mapping.


Question 2: RAN3 welcomes any feedback from RAN2 on whether the functionality for acquisition of UE location information may be used in the described case (i.e. to trigger inter-AMF handover when crossing country borders).

Regarding ULI, the functionality described implies that, before AS security is set up, the gNB might not be able to provide a CGI with location granularity similar to TN. This could be handled in ULI for example by having a configured “large cell” layer. RAN3 assumes from other replies that this initial state is acceptable at system level.

Regarding NNSF (and e.g. country selection), RAN3 understands that while there may be cases where the RAN is not able to select the correct CN at access, there is already support for fallback actions in the CN.

After AS security is set up, RAN3 assumes that the gNB can acquire the required location information, and cell ID mapping can proceed as needed. RAN3 however noted that there will be some cases where the only information available (with required precision) comes from the UE (i.e. GNSS based UE location information).

RAN3 would like to ask the following:

Question 1: RAN3 would like to ask SA2 to confirm its assumption that a “rough” CGI in the ULI is acceptable before AS security is set up.

Question 2: RAN3 would like RAN2 to confirm whether the gNB will be able to acquire and verify UE location information based on GNSS.

Question 3: In case the CGI is constructed based solely on unverified UE GNSS information, RAN3 would like SA2 to comment on whether it would be useful to add an “unverified” indicator to the CGI information in ULI.

RAN3 has also considered the related question of TAC reporting in the ULI, taking into account RAN2’s agreement to support broadcast of multiplesoft TACs per PLMN in a cell [see LS in R2-2104377]update. RAN3 sees at least two possible ways to set the TAC sent to the CN in ULI, i.e.:

1) The broadcast TAC in the serving cell
2) A location-based TAC (e.g. based on actual geographic location of the UE and CGI/TAC configuration)

The first option may not be possible with soft TAC update, but the second option may result in intermittent inconsistency between the TAC in ULI and the UE’s Registration Area. However RAN3 assumes that it is up to SA2/CT1 to decide whether one or both should be supported.


Question 3: RAN3 requests SA2 and CT1 to provide any feedback on above options, and whether one or both should be supported. 

Additionally during initial access, it is possible that the geographical area mapped to the reported CGI in ULI may span over the area of multiple TACs, due to lack of sufficiently accurate location information for the UE. RAN3 would also like to confirm whether the 5GC will consider this as a valid ULI.

Question 4: RAN3 requests SA2 to confirm that it is acceptable as a possible configuration that the CGI contained in the ULI may represent a geographical area spanning multiple TACs at initial access.

. 

RAN3 sees two possible ways to set the TAC sent to the CN in ULI, i.e.:	Comment by Ericsson User: We don’t think this approach is necessary, the current assumptions and means should be sufficient to achieve page-ability of UEs by keeping is the way to go and also not sure we should have a say on that.
Above all, please avoid to introduce a “new kind of animal” like the “location based TAC”.	Comment by Qualcomm2: But paging should be based on registered TA. Still the question is what to put in ULI for TA. The “location based TAC” already exists in some sense because the gNB changes the broadcast TAC(s) according to the covered geo area. 

The broadcast TAC in the serving cell
A location-based TAC (e.g. based on actual geographic location of the UE and CGI/TAC configuration)

For hard TAC update (one broadcast TA in a cell), either option seems to work. However, RAN3 noticed that for soft TAC update (multiple broadcast TAs in a cell), only the second option seems to work. However since use of soft or hard TAC update is up to the operator, RAN3 assumes that both options could be supported.

	Comment by Ericsson User1: Alex: This would be the way I regard as the simplest way multiple-TAC-broadcast to work, but still is this RAN3 aspect?.	Comment by Qualcomm2: It isn’t, so probably we should not get into this – mostly UE behaviour with multiple TACs should be solved between CT1 and RAN2, and we can see what they do.






	Comment by Ericsson User1: Alex: This is indeed RAN3 specific, I hope this is where we have common understanding.

Since the second option may result in intermittent inconsistency between the TAC in ULI and the UE’s Registration Area, it seems useful to provide an indicator in ULI so the CN is aware of this possibility (e.g. in case option 2 is used). This assumes that certain functions in the CN may need to be aware of this possible inconsistency.


Question 4: RAN3 requests SA2 and CT1 to provide any feedback on the above i.e. support of both options for TAC reporting, and possible need to indicate which was used in TAC reporting within ULI. To avoid a new ULI indication, would SA2 and CT1 agree that one option only (option 1 or option 2) can always be configured in NG-RAN for a PLMN? 

2. Actions:
To RAN WG2, SA WG2, SA WG3-LI, SA WG3 and CT WG1
ACTION: 	RAN3 kindly asks the above groups to take the above information into account, and provide any feedback if needed, and RAN WG2, SA WG2 and CT WG1 to provide feedback on the questions raised in this LS.
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