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1   Introduction

On location aspects, some Liaisons received in the last meeting, and we had some discussions on that.

In the LS [1], RAN2 provided some questions on location aspects, as below:
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SA2 replied the LS in [2]:
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SA3 replied the LS in [3]:
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In the last RAN2 meeting, an new LS is sent out on UE location aspects in NTN [4].
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Base on the new LS from RAN2 [4], we will further discuss the location aspects from RAN3 perspective, and base on the discussion, we will provide corresponding observations and proposals.
2   Discussion

In the RAN2 LS [1], RAN2 asked the following question to RAN3, SA3-LI and SA2:
· 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.
SA replied the LS in [2], in which SA2 confirms the requirement on NG-RAN to perform appropriate Core Network selection in some scenarios and to determine Cell ID for all NGAP messages containing User Location Information (ULI). And SA2 further confirmed it is necessary to provide an accurate CGI to 5GC after a UE has entered CONNECTED state.
Observation 1: SA2 has confirmed that it is necessary to provide an accurate CGI to 5GC after a UE has entered CONNECTED state.
From the LS [4], RAN2 intends to develop a solution, to report the UE location to the gNB, with a guaranteed accuracy of an area of ~2km radius (and no better than that), which will be used by NG-RAN to construct the geographical fixed CGI with a size comparable with a TN cell with a radius of ~2km.
Observation 2: RAN2 assumes to report the UE location to the gNB, with a guaranteed accuracy of an area of ~2km radius (and no better than that) to construct the geographical fixed CGI.
With the assumption of RAN2, NG-RAN knows the UE location with ~2km ambiguity, it seems this granularity is not enough to satisfy the requirement of SA2, i.e. provide an accurate CGI to 5GC after a UE has entered CONNECTED state. An example as shown in the figure below:  
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Figure 1: Example of UE reported Location area and planned geographical fixed CGI areas.
The grey areas means the planned geographical fixed areas, the green circle is the location of UE1 known by the NG-RAN, yellow circle is the location of UE2. Obviously, NG-RAN may not be able to do the accurate CGI mapping to satisfy the SA2’s requirement, as in Observation 1. 
Observation 3: NG-RAN may not be able to do accurate CGI mapping if the received UE location info with ~2km radius accuracy.

Based on above discussion, if NG-RAN is required to do accurate CGI mapping, it needs to know the accurate GNSS info of a UE after security is activated.

Observation 4: NG-RAN needs to know the accurate GNSS info of a UE to map it to an accurate CGI after AS security is activated. 
In the SA3-LI LS [3], SA3-LI indicated that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes. Therefore, a method such as GNSS/A-GNSS cannot be considered as reliable or trusted unless the information provided by the UE can be verified by the network. 
Observation 5: SA3-LI notes that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes.
Whether the reported UE location is trustable to network, and how to verify it needs to be further discussed.

Observation 6: whether and how to verify the reported UE location need to be further discussed.
For UE’s initial access, as RAN2 mentioned in the LS [4], RAN2 intends to develop a solution, to report the UE location to the gNB, with a guaranteed accuracy of an area of ~2km radius (and no better than that). “~2km” is the achievable accuracy for UE location report in both initial access and RRC Connected state.
As shown in figure 1, NG-RAN may not be able to do accurate CGI mapping. How to do the mapping is up to NG-RAN implementation, how to use the mapped CGI in the ULI is up to the Core Network. If it’s considered insufficient, the core network may initiate UE location procedure after registration in some cases, e.g. emergency call procedures
Observation 7: For initial access, the reported UE location with “~2km” accuracy should be enough for CGI mapping. 
Base on the discussion above, we could reply the LS, with following info:

· For UE’s initial access, the reported UE location with “~2km” accuracy should be enough for CGI mapping. If it’s considered insufficient, the core network may initiate UE location procedure after registration in some cases.
· After AS security is activated, the reported UE location with “~2km” accuracy is not enough for NG-RAN to do accurate CGI mapping. More accurate accuracy for the reported UE location is required.
· Whether and how to verify the UE location need to be further considered.
The draft LS is provided in [5].
Proposal 1: Send the LS reply [5] to RAN2, SA2, SA3, SA3-LI providing our views on the location aspects for NTN.

3   Proposal

In this contribution, we discussed the incoming LS from RAN2 on location aspects, and we referred to the previous LS received from RAN2, SA2 and SA3-LI. Base on the discussion, we provided the following observations and proposals:
Observation 1: SA2 has confirmed that it is necessary to provide an accurate CGI to 5GC after a UE has entered CONNECTED state.
Observation 2: RAN2 assumes to report the UE location to the gNB, with a guaranteed accuracy of an area of ~2km radius (and no better than that) to construct the geographical fixed CGI.

Observation 3: NG-RAN may not be able to do accurate CGI mapping if the received UE location info with ~2km radius accuracy.

Observation 4: NG-RAN needs to know the accurate GNSS info of a UE to map it to an accurate CGI after AS security is activated. 
Observation 5: SA3-LI notes that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes.
Observation 6: whether and how to verify the reported UE location need to be further discussed.

Observation 7: For initial access, the reported UE location with “~2km” accuracy should be enough for CGI mapping. 
Proposal 1: Send the LS reply [5] to RAN2, SA2, SA3, SA3-LI providing our views on the location aspects for NTN.
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As part of the WI NR_NTN_solutions, RAN2 has been discussing how to meet SA3-LI and SA2 requirements with regards to regulatory services (including e.g., lawful intercept).


In RAN2’s understanding, the NG-RAN requires UE’s location information in order to 


-	Perform Core Network selection at least in some scenarios;


-	Construct cell ID in User Location Information (ULI) sent to the Core Network including in NGAP  “Initial UE Message” .


The NG-RAN can use the following assistance information:


- 	TAC and the broadcast cell ID of the serving cell;


- 	Mobility measurements requested by RAN and reported by the UE after AS security has been enabled (as described in TSs 38.300 and 38.331);


- 	UE position, obtained from A-GNSS based measurements provided by the UE (as defined in TS 38.305) after AS security has been enabled.





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.


Question 2: RAN2 would like to ask SA3 and SA3-LI to confirm whether A-GNSS based UE location information, i.e. computed at network using A-GNSS based measurements provided by UE, or computed by UE, can be considered reliable e.g. for lawful interception.





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 SA2:





SA2 confirms the requirement on NG-RAN to perform appropriate Core Network selection in some scenarios and to determine Cell ID for all NGAP messages containing User Location Information (ULI).





SA2 believes that the methods indicated in the LS (mobility measurements, and/or UE position obtained from GNSS) may be sufficient to determine a CGI with sufficient accuracy to support services provided in 5GC such as support of emergency services calls. SA2 notes that the accuracy of a CGI may either need to align with the accuracy of a CGI for TN in certain regions such as where an emergency services call needs to be routed to a specific PSAP associated with the current location of a UE, (i.e. the CGI constructed by the NTN based NG-RAN should correspond to a fixed geographical area whose size shall be comparable with a cell for TN), or, the core network may initiate UE location procedure after registration in some cases, e.g. emergency call procedures, which may be used when an N2 provided ULI is considered insufficient, as is currently described e.g. in the Registration procedure in TS 23.502.


SA2 further notes that it is necessary to provide an accurate CGI to 5GC after a UE has entered CONNECTED state.


For regulatory reasons, either network determined or network verified UE location is needed, as described in previous LS from SA3-LI (S3i200056).





SA3LI thanks RAN2 for the following questions, asked in relation to the procedures used by the NG-RAN to perform core network selection and construction of cell IDs:


Question 1: RAN2 would like to ask RAN3, SA3-LI and SA2 to confirm whether the current functionality identified [in s3i210204] is sufficient for use in Non-Terrestrial Networks including initial registration procedure.


SA3LI believes that the functionality described is sufficient if it provides comparable levels of assurance and granularity to terrestrial network cell sizes (as per our previous LS S3i200056). If the levels of assurance and granularity are not comparable, then it is unlikely to be sufficient. SA3LI would welcome further clarity from the RAN groups and SA2 on which is likely to be the case.


Question 2: RAN2 would like to ask SA3 and SA3-LI to confirm whether A-GNSS based UE location information, i.e. computed at network using A-GNSS based measurements provided by UE, or computed by UE, can be considered reliable e.g. for lawful interception.


SA3LI notes that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes. Therefore, a method such as GNSS/A-GNSS cannot be considered as reliable or trusted unless the information provided by the UE can be verified by the network. In the event that the available location information is insufficient for the AMF to determine the UE location with comparable accuracy and reliability to terrestrial networks, SA3LI considers that invocation of LCS procedures via the LMF may be necessary to fulfil regulatory obligation. 


Separately from this discussion, and for the avoidance of doubt, LI generally requires the ability to report any location information available to the network (whether considered reliable or not), together with an indication of how the location was obtained so that the "reliability" of the location can be determined by Law Enforcement.





As a follow-up information on top of what already indicated in the previous LS in R2-2102055 on UE location aspects in NTN, RAN2 would like to inform RAN3, SA2, SA3, SA3-LI and CT1 that RAN2 will be discussing a solution to ensure that the CGI constructed by NG-RAN corresponds to a fixed geographical area with a size comparable with a TN cell with a radius of ~2km or more for both connected mode and during initial access. In other words, RAN2 intends to develop a solution, to report the UE location to the gNB, with a guaranteed accuracy of an area of ~2km radius (and no better than that).


This “~2km” is not to be understood as a recommended cell size for NTN, but rather as an achievable accuracy for initial UE location estimation for this particular use case. 





Actions:


To SA WG3


ACTION:   RAN2 would like to ask SA3 whether there is privacy concern if a UE reports the location information to NG-RAN with ~2km radius accuracy before AS security is established, e.g. during initial access.


To RAN WG3, SA WG2, SA WG3, SA WG3-LI and CT WG1


ACTION: RAN2 kindly asks the above groups to take the above information into account and provide any feedback if needed.
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