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1 Introduction

In previous RAN2 meetings, the LCS for NTN was discussed and some LS was sent to other groups, in this contribution, we will further discuss the location service for NTN based on the reply LS from other groups.
2 Discussion
Based on the current progress for NTN discussion, at least the following cases should be considered for UE location service. 
· Case 1: Frequency and timing synchronization 
UE location is needed when UE is performing frequency and timing synchronization. 
· Case 2: Handover and cell selection/reselection  
Location based CHO triggering event and location based measurement will be introduce in NTN. So UE should acquire its location when location based CHO triggering event and/or location based measurement is configured for UE. And for cell selection/reselection with UE location is also discussing, UE location may be needed when UE performs cell reselection. 

· Case 3: SA3-LI and SA2 requirements [1]
The NG-RAN requires UE’s location information in order to Perform Core Network selection at least in some scenarios and construct cell ID in User Location Information (ULI) sent to the Core Network including in NGAP “Initial UE Message”.
For case 1 and case 2, UE don’t need to report its location to network, and UE can acquire its location based GNSS since UE with GNSS capability is assumed. Moreover, during the discussion, the UE location based on GNSS is sufficient for case 1 and case 2.

Observation 1: The UE location based on GNSS is sufficient for UE to perform frequency and timing synchronization and handover.
For case 3, RAN2 identifies the following assistance information can be used [1]:
· UE position, obtained from A-GNSS based measurements provided by the UE (as defined in TS 38.305) after AS security has been enabled.

Based on the reply LS from SA2 [2], SA2 believes that UE position obtained from A-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 also think the core network may initiate UE location procedure after registration in some cases. 

Observation 2: The UE position obtained from A-GNSS can satisfy the SA2 requirements.
Observation 3: The LCS procedure only be triggered after UE registration.
In previous RAN2 meeting, the majority companies think A-GNSS positioning is enough for Rel-17 NTN, however, some companies think the A-GNSS based UE location information may be not reliable. So the LS was sent to SA3 and SA3-LI to ask for guidance, and the reply LS from SA3-LI as follwoing [3]:

Whether A-GNSS based UE location information can be considered reliable is not the issue of NTN, in TN, the A-GNSS was also used, if A-GNSS is not reliable, the A-GNSS shouldn’t be used in TN. Moreover, based on reply LS from SA3-LI, at least UE location obtained by UE-assisted A-GNSS can be considered reliable. Therefore, the A-GNSS is reliable and can be used in Rel-17 NTN.
Observation 4：Whether A-GNSS based UE location information is reliable or not is not the NTN specific issue.

Observation 5: At least UE location obtained by UE-assisted A-GNSS can be considered reliable.
According to the above observations, we have the following proposals:

Proposal 1: The existing LCS application protocols can be reused in Rel-17 NTN.

Proposal 2: The A-GNSS is sufficient for Rel-17 NTN and should be studied with priority in Rel-17 NTN.
3 Conclusions 
In this contribution, we have discussed location service for NTN and provide the following observations and proposals: 
Observation 1: The UE location based on GNSS is sufficient for UE to perform frequency and timing synchronization and handover.
Observation 2: The UE position obtained from A-GNSS can satisfy the SA2 requirements.
Observation 3: The LCS procedure only be triggered after UE registration.
Observation 4：Whether A-GNSS based UE location information is reliable or not is not the NTN specific issue.
Observation 5: At least UE location obtained by UE-assisted A-GNSS can be considered reliable.
Proposal 1: The existing LCS application protocols can be reused in Rel-17 NTN.
Proposal 2: The A-GNSS is sufficient for Rel-17 NTN and should be studied with priority in Rel-17 NTN.
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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.
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