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1. Introduction
At RAN2#113, LS on UE location aspects has been sent to SA2, SA3-LI, RAN3, SA3 with the following questions asked [1]:
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.
SA3LI has provided feedback for both Question 1 and Question 2 [2] while SA2 provided feedback for Question 1[3] . In this paper, we share our understanding on the SA2 and SA3 LI feedback and the potential RAN2 impact.
2. [bookmark: _Toc12718547]Discussion
For Question 1, 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.
SA2 further clarifies 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.
Based on the above feedback, it is observed that UE location with comparable levels of assurance and granularity to TN cells are needed to support services provided in 5GC.
Observation 1: UE location with comparable levels of assurance and granularity to TN cells are needed to support services provided in 5GC.
And the UE location with comparable levels of assurance and granularity to TN cells can be known to the CN in the following ways:
· Option 1: CGI in User Location Information (ULI) with accuracy aligned with the accuracy of a CGI for TN.
· Option 2: The CN initiate UE location procedure after registration
For Question 2, as confirmed both by SA3LI and SA2 that any method which relies solely on UE-generated location information is unlikely to be considered reliable for network selection purposes and either network determined or network verified UE location is needed while verification of UE location has already been discussed in SA2 to support integrating satellite access into 5GS with the following agreed and captured in 23.501[4] and more details captured in 23.502[5].
-----------------------------------------------------From Agreed CR S2-2103551---------------------------------------------------------
[bookmark: _Toc45184019]5.4.x		Support for integrating satellite access into 5GS
5.4.x.4	Verification of UE location 
In order to ensure that the regulatory requirements are met, the network may be configured to enforce that the selected PLMN is allowed to operate in the country of the UE location by verifying the UE location during Mobility Management and Session Management procedures. In this case, when the AMF receives a NGAP message containining User Location Information for a UE using NR satellite access, the AMF may decide to verify the UE location. If the AMF determines based on the Selected PLMN ID and ULI (including Cell ID) received from the gNB that it is not allowed to operate at the present UE location the AMF should reject the request and inform the UE of the country of the UE location. 
If the AMF, based on the ULI, is not aware of the UE location with sufficient accuracy to make a final decision, the AMF proceeds with the Mobility Management or Session Management procedure and may initiate UE location procedure as specified in TS 23.273 [87], clause 6.10.1 to determine the UE location. In case of a NAS procedure, the AMF should either reject any NAS request targeted towards a PLMN that is not allowed to operate at the known UE location and indicate a suitable Cause value and, if known in AMF, the country of the UE location, or accept the NAS procedure and later deregister the UE once the UE location is known. 
In case of a handover procedure, if the (target) AMF determines that it is not allowed to operate at the current UE location, the AMF either rejects the handover, or accepts the handover and later deregisters the UE.
-----------------------------------------------------From Agreed CR S2-2103551---------------------------------------------------------
With the above agreements made in SA2, it is clear that both option 1 and option 2 are supported and CN would anyway be able to know the UE location with sufficient accuracy and determine if UE has selected a correct network to meet the regulatory requirements.
Observation 2: The core network would be aware of the UE location with sufficient accuracy based either on the Cell ID in ULI or the CN initiated UE location procedure.
Since option 2 (i.e. CN initiated UE location procedure) has already been supported with no RAN2 impact, all we need to consider is whether RAN2 needs to do something to support option 1. With option 2 as backup, we actually do not see strong motivation to enhance the existing procedure as it requires the RAN node to identify the UE location with finer granularity than a NTN cell. And all the requirements for UE location identified so far come from the CN, e.g. for emergency services, CN solution or NAS layer solutions can be considered first:
· CN initiate UE location procedure (periodic or event based) and acquire UE location information from the LMF, which is now under SA2 discussion [6][7][8].
· UE location reporting to CN via NAS signaling. UE can report some CGI-level location info (e.g. x MSB bit of longitude and latitude) via the initial NAS message to help core network determine if UE has selected a correct network to meet the regulatory requirements.
Observation 3: The requirements for UE location with finer granularity than a NTN cell mainly come from the core network and there has been ongoing discussion in SA2 on CN initiated UE location procedure to meet such requirements.
From RAN2’s perspective, we can discuss and decide if there is need for AS layer solution to acquire UE location information.
Proposal 1: RAN2 to discuss if AS layer solution is needed for UE location acquisition with finer granularity than a NTN cell.
If companies understand that AS layer solution is needed, one potential solution is to let UE detect TN cells when served by a NTN cell and acquire system information (including PLMN ID, Cell ID, TAC and so on) from the detected TN cell and report the TN cell information as assistance information to the serving NTN cell. The serving NTN cell can then get a CGI of a TN cell which covers UE and include such a CGI in the ULI, which satisfies the accuracy requirements of SA2’s option 1.


Figure 1. An example of TN and NTN cells within the same area


Figure 2. Report TN cell information to serving NTN cell as assistance information
Proposal 2: If AS layer solution is needed, UE served by a NTN cell should acquire system information from a detected TN cell and report the Cell identity information of the TN cell to the serving NTN cell as assistance information.
3. Conclusion and proposals
With the above analysis, we have the following conclusions and proposals:
Observation 1: UE location with comparable levels of assurance and granularity to TN cells are needed to support services provided in 5GC.
Observation 2: The core network would be aware of the UE location with sufficient accuracy based either on the Cell ID in ULI or the CN initiated UE location procedure.
Observation 3: The requirement for UE location with finer granularity than a NTN cell mainly comes from the core network and there has been ongoing discussion in SA2 on CN initiated UE location procedure to meet such requirements.
Proposal 1: RAN2 to discuss if AS layer solution is needed for UE location acquisition with finer granularity than a NTN cell.
Proposal 2: If AS layer solution is needed, UE served by a NTN cell should acquire system information from a detected TN cell and report the Cell identity information of the TN cell to the serving NTN cell as assistance information.
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