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1 Introduction

According to the WID of Solutions for NR to support non-terrestrial networks, the locations service related part is as following [RP-193234]:

Justification:

· NTN-network based location of UE (for regulatory services): identify possible solutions 

Objective:
· Identify potential issues associated to the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and specify adaptations if any [RAN2/3]
In this contribution, we will discuss the LCS for NTN and provide our general views.
2 Discussion
2.1 Location service requirements 
Before discussing the detailed solutions for location service for NTN, we should identify the location service requirements for NTN. Based on the current progress for NTN discussion, the following requirements should be considered. 
· Regulatory services, such as emergency call

Based on our understanding, this requirement is from SA, so SA will provide requirements to RAN2.
· Frequency and timing synchronization 
This requirement is from RAN1, UE location is needed when UE is performing frequency and timing synchronization. So RAN1 will decide the positioning requirements of this part.
· Handover and cell selection/reselection  
This requirement is from RAN2, location based CHO triggering event and location based measurement were agreed at last meeting. And for cell selection/reselection with UE location is also discussing. So RAN2 will decide the positioning requirements of this part.
Based on above discussion, we have the following proposal:
Proposal 1: The location service requirements of regulatory services, frequency and timing synchronization and cell selection/reselection and handover should be considered with priority.

2.2 NTN-network based location 

According to the WID, RAN2 need to identify potential issues associated the use of the existing LCS to locate UE in the context of NTN. Based on the positioning item, RAN2 only study signalling and procedures of positioning. So from RAN2 perspective, it seems that the existing LCS application protocols can be used to locate UE in the NTN, for instance, UE acquires the PRS information from network and reports the positioning measurement results to LMF an then LMF calculates the UE location. However, whether the existing positioning solutions are feasible in NTN need to be evaluated by RAN1. If the positioning solutions are feasible for NTN, the positioning accuracy also should be evaluated by RAN1 at first. In order to satisfy the requirements proposed in section 2.1, we think RAN1 should be involved to study and evaluate the existing positioning solutions.
Proposal 2: The feasibility and accuracy of the existing positioning solutions should be studied and evaluated by RAN1 at first. 
Considering RAN1 isn’t in the LCS objective, we are not sure that RAN1 has the resource to study LCS for NTN. Moreover, in Rel-17 NTN, only UEs with GNSS capabilities are supported. This implies that positioning using GNSS in either UE-based or UE-assisted mode will be the baseline method for positioning with NTN. It also means that A-GNSS can be used as NTN-network based location solution. Therefore, A-GNSS should be studied with priority, if A-GNSS can’t satisfy the LCS requirements, we can continue study the other positioning solutions.
Proposal 3: The A-GNSS should be studied with priority in Rel-17 since the UEs with GNSS capabilities was assumed. 

3 Conclusions 
In this contribution, we have discussed location service for NTN and provide the following proposals: 
Proposal 1: The location service requirements of regulatory services, frequency and timing synchronization and cell selection/reselection and handover should be considered with priority.

Proposal 2: The feasibility and accuracy of the existing positioning solutions should be studied and evaluated by RAN1 at first. 
Proposal 3: The A-GNSS should be studied with priority in Rel-17 since the UEs with GNSS capabilities was assumed. 
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