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1 Introduction

Based on the Rel-18 NR NTN WID, there are two topics need to be further discussed in RAN plenary meeting as follows [1]:
2 Discussion
2.1 Network verified UE location
In Rel-17, the normative work on the related UE location reporting is conducted in RAN2/SA2. The security/privacy as well as the trusty issues on the UE reported location information acquired via GNSS have been widely discussed. Based on the outcome of SA3 [2], allowing the UE to send unprotected location information will expose the UE to more risks than not sending it. If a permanent/temporary ID (e.g. SUPI/IMSI, 5G GUTI) is sent together with the location information unprotected at initial access, SA3 is of the view that there could be a privacy issue. Meanwhile, SA3 holds the view that the UE location information derived at the network side is considered as more reliable than derived from UE side, due to the concern of misbehaving UEs and GNSS spoofing [3].
SA2 also provide a LS [4] on UE location information:

· SA2 would prefer to have UE location information (e.g. CGI and TAI in which the UE is geographically located) available for initial. However, this is not absolutely essential 

· SA2 encourages RAN2 to work on supporting accurate location information for initial access in a later release, to optimize call set up time. 

· SA2 informs RAN2 and RAN3 that SA2 has no plan to consider any way for providing the LMF/LCS UE location info obtained by AMF back to RAN. SA2 hypothesis is that the NG-RAN receives a location from the UE after AS security is established, maps that location to a CGI and then sends the CGI as part of the ULI to the AMF.
Meanwhile during the discussion on NTN WID, many use cases have been identified to support network based/verified location such as emergency calls, PWS, and etc. The accuracy requirement of different use cases may be different. Common understanding on the supported use cases and related requirement should be achieved in the first place.  

Proposal 1: It is desirable to have normative work on the network verified solution in Rel-18
Proposal 2: Common understanding on the supported use cases and related requirement should be achieved in the first place.
For the network verified UE location, we think the two general solutions can be considered:
· NG-RAN verified UE location based on UE assistance information

When UE report its location, UE also reports assistance information, such as TA, neighbour cell ID, neighbour cell TAC code, RRM measurements on serving cell and neighbour cell. NG-RAN could use the assistance information to verify the UE location.

· NG-RAN verified UE location based on UE location acquired by LCS 

Generally speaking, we think the UE location acquired by LCS procedure has already verified by LMF. When NG-RAN receives the UE location, it triggers the LMF to perform LCS procedure to acquire the UE location, then the LMF send the UE location to the NG-RAN, NG-RAN can use the location reported by LMF to verify the UE location reported by UE.

Proposal 3: NG-RAN verified UE location based on UE assistance information or based on UE location acquired by LCS procedure can be considered.
2.2 NTN-TN and NTN-NTN mobility and service continuity enhancements
Regarding the mobility enhancement of NR-NTN, it needs to be clarified in this plenary meeting since current WID don’t list how to enhance the mobility for NR-NTN and we will provide some suggestions base on the progress in Rel-17 NR NTN. We think the following aspects could be considered in the Rel-18 NR NTN.
· NTN-NTN mobility 
In Rel-17, two solutions on cell reselection enhancements were introduced, one is timing based and the other is location based cell reselection. However, the two solutions are only applied for quasi earth fixed cell. We think the cell reselection enhancements for earth moving cell should be also studied, and the timing based and location based cell reselection for quasi earth fixed cell can be considered as start point.
For NTN-NTN connected mobility enhancement in Rel-18, we think the handover signalling overhead reduction can be considered. There are two scenarios which need to be considered for handover signalling overhead reduction, one is feeder link switch and the other is service link switch for quasi earth fixed cell. For these two cases, all UEs in the serving cell need to perform handover when the feeder link switch or service switch is happened, it will lead signalling storm and some UEs may be not handover successfully. 
Base on the above analysis, for the NTN-NTN mobility enhancements for Rel-18 NR NTN, we have following proposals:

Proposal 4: Cell reselection enhancements for earth moving cell can be considered, and the timing based and location based cell reselection for quasi earth fixed cell in Rel-17 can be considered as start point.

Proposal 5: Handover signalling overhead reduction can be considered for feeder link switch and service link switch in earth fixed cell.

· NTN-TN mobility 

In Rel-17 NTN, it was agreed that UE will select TN with priority and the existing mechanism can ensure UE selects the TN with higher priority. However, the UE power consumption is not considered, for example, UE will perform some unnecessary neighbour cell measurement even if there is no TN neighbour cell based on Rel-17 mechanism. Therefore, the UE power saving should be considered in NTN-TN mobility, especially for cell reselection between NTN and TN. 
Proposal 6: The UE power saving should be considered in NTN-TN mobility, especially for cell reselection between NTN and TN.

Based on the above discussion, we suggest to update the work scope on mobility as follows:
· Specify cell reselection enhancements for earth moving cell, the timing based and location based cell reselection for quasi earth fixed cell in Rel-17 can be considered as start point.
· Specify handover signalling overhead reduction enhancements for feeder link switch case and service link switch in earth fixed cell case.
· Specify cell reselection enhancements in NTN-TN mobility to reduce UE power consumption. 
Proposal 7: It is suggested to update the work scope on mobility as follows:

3 Conclusions 
In this contribution, we have further discussed the scope on Rel-18 NR NTN and provide some proposals:

Proposal 1: It is desirable to have normative work on the network verified solution in Rel-18.
Proposal 2: Common understanding on the supported use cases and related requirement should be achieved in the first place.
Proposal 3: NG-RAN verified UE location based on UE assistance information or based on UE location acquired by LCS procedure can be considered.
Proposal 4: Cell reselection enhancements for earth moving cell can be considered, and the timing based and location based cell reselection for quasi earth fixed cell in Rel-17 can be considered as start point.

Proposal 5: Handover signalling overhead reduction can be considered for feeder link switch and service link switch in earth fixed cell.

Proposal 6: The UE power saving should be considered in NTN-TN mobility, especially for cell reselection between NTN and TN.

Proposal 7: It is suggested to update the work scope on mobility as follows:

4.1.4
NTN-TN and NTN-NTN mobility and service continuity enhancements
This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.
· Specify cell reselection enhancements for earth moving cell, the timing based and location based cell reselection for quasi earth fixed cell in Rel-17 can be considered as start point.
· Specify handover signalling overhead reduction enhancements for feeder link switch case and service link switch in earth fixed cell case.
· Specify cell reselection enhancements in NTN-TN mobility to reduce UE power consumption. 
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4.1.3	Network verified UE location





Have a 1-TU 6-month study phase focusing on the following (to derive clear & limited scope):





Study detailed regulatory requirement for network-verified UE location, e.g. accuracy requirement (at RAN plenary, from RAN#95 to RAN#96). [RAN]


Including further clarification on network verified UE location and its relationship to network-based positioning [RAN]


Study and evaluate, if needed, solutions for network to verify UE reported location information [RAN2,RAN1,RAN3]





RAN to determine by RAN#98 whether the study has identified any need for Network verified UE location specification support in Rel-18.





4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements





This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.





Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]





NOTE: The objective on mobility and service continuity enhancements will be clarified at RAN#95-e.





4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements


This work considers existing methods from NR TN as well as outcome of Rel-17 NR NTN WI outcome as baseline for NTN-TN mobility.


Specify cell reselection enhancements for earth moving cell, the timing based and location based cell reselection for quasi earth fixed cell in Rel-17 can be considered as start point.


Specify handover signalling overhead reduction enhancements for feeder link switch case and service link switch in earth fixed cell case.


Specify cell reselection enhancements in NTN-TN mobility to reduce UE power consumption. 
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