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1	Introduction
RAN2 LS “LS on UE location aspects in NTN” to SA2, SA3-LI, RAN3, SA3 and cc CT1 [3] with the below questions:
•	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 .

RAN2 has also received responses from SA3-LI [4] and SA2 [5]. In this contribution, we provide our view on the received LSs. 
[bookmark: _Ref178064866]
3 Discussion of the LS

The LS from RAN2 explained the existing ways to perform CN selection and to refine it after initial access. For this, the NG-RAN can use initially the TAC and the broadcast cell ID of the serving cell and after connection is established and AS security is enabled the mobility measurements requested by RAN as well as GNSS based coordinates and/or assistance data from UE for the network to determine the GNSS coordinates.
The SA3LI response to the first question whether this suffices is as follows:
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.
The second question tried to ask whether network derived GNSS location is seen more reliable than directly UE reported GNSS coordinates and SA3LI response is as follows:
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.

SA2 provides one response for both questions:
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.
[bookmark: _Hlk61532789]For regulatory reasons, either network determined or network verified UE location is needed, as described in previous LS from SA3-LI (S3i200056).

Indeed, correct CN selection is needed in order to provide the appropriate services for the UE, including Lawful Intercept (LI) and emergency services. Once that is secured, parameters such as e.g. cell size do not impact LI or emergency services. We note that emergency services in particular may benefit from a more accurate UE location, but this may be challenging even for terrestrial networks, e.g. in rural areas characterized by big cells. So, this is not a point of disadvantage for NTN with respect to the terrestrial case. 
[bookmark: _Toc71565798]Correct CN selection is the most important prerequisite for LI and emergency service.

[bookmark: _Toc71565799]Emergency services seem to benefit from a more accurate UE location, but this may be challenging even for terrestrial networks, e.g. in rural areas with big cells; therefore, this is not a disadvantage for NTN with respect to the terrestrial case.

In the response to the first question, SA3-LI is asking whether comparable to terrestrial level accuracy is possible with current ways which include also the UE provided assistance information for network calculated UE location. Here, the trickiest part is the NTN cell geometry. If UE provides assistance data to LCS based on large NTN cells, the LCS derived location may be network derived but is not comparably in accuracy to TN level UE location if the cells are considebaly larger than in TN. 
[bookmark: _Toc71565800]Accuracy of the RAN based derivation of the UE location, whether by UE or by network, is not comparable to TN accuracy.

[bookmark: _Hlk71295770]CN selection function is performed by RAN, and RAN3 is discussing the correct CN selection (NNSF) NAS node selection funtion. It involves mobility measurements over RRC and use of those in selecting the correct CN. It seems GNSS location information may also be reported by the UE to its serving node via RRC (this functionality is currently part of UE capability for MDT in terrestrial networks). This can in principle be used by the NG-RAN node itself as additional assistance data for NNSF, and this would be consistent with the current stage 2 text agreed RAN3 text.
[bookmark: _Toc71565801]In case mobility measurements are not sufficient (e.g. extreme cases, UE in desert areas or on board a vessel with no local cellular or WLAN coverage, etc.), additional information may be needed for NNSF.
[bookmark: _Toc71565802]It is currently possible for the UE to report GNSS location information to its serving node via RRC.
From RAN2 perspective it is unclear if anything needs to be added. The existing signalling could be complemented with request/response for UEs GNSS location information. This could be needed also for proper configuration for SMTC and measurement gaps. Consequently, suggestion is to wait Ran3 response to the SA3-LI LS and see if anything comes up that requires further RAN2 work.
[bookmark: _Toc71565803]RAN2 to wait RAN3 response and see if any RAN2 action is needed.


Conclusion
In the previous sections we made the following observations: 
Observation 1	Correct CN selection is the most important prerequisite for LI and emergency service.
Observation 2	Emergency services seem to benefit from a more accurate UE location, but this may be challenging even for terrestrial networks, e.g. in rural areas with big cells; therefore, this is not a disadvantage for NTN with respect to the terrestrial case.
Observation 3	Accuracy of the RAN based derivation of the UE location, whether by UE or by network, is not comparable to TN accuracy.
Observation 4	In case mobility measurements are not sufficient (e.g. extreme cases, UE in desert areas or on board a vessel with no local cellular or WLAN coverage, etc.), additional information may be needed for NNSF.
Observation 5	It is currently possible for the UE to report GNSS location information to its serving node via RRC.
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to wait RAN3 response and see if any RAN2 action is needed.
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