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1 Introduction

RAN has approved NT NTN enhancement in R18. According to the latest WI description [1], network verified UE location is pending on the conclusion of RAN SI FS_NR_NTN_netw_verif_UE_loc study item.
In this contribution, we will discuss this issue and provide the consideration from RAN2 perspective.
2 Discussion
3GPP has introduce several RAN based positioning methods through UL and DL reference signals.

As for DL, the DL Positioning Reference Signals (DL PRS) are defined to facilitate support of different positioning methods. Besides DL PRS signals, UE can use SSB and CSI-RS for RRM (RSRP and RSRQ) measurements for E-CID type of positioning. The methods for DL positioning are DL TDOA, DL AoD, multi-RTT and E-CID as described in TS 38.305.
As for UL, the periodic, semipersistent and aperiodic transmission of SRS is used to support of positioning. Besides DL PRS signals, UE can use SSB and CSI-RS for RRM (RSRP and RSRQ) measurements for E-CID type of positioning. The methods for UL positioning are UL TDOA, UL AoA and multi-RTT as described in TS 38.305.

However, these methods are designed for terrestrial network. It is still unclear whether they can be transferred into NTN scenarios. For NTN deployment, the size of beam is much larger than the one in TN scenario. For example, the typical satellite beam diameter of GEO in S-band is 250km [2]. The main idea of DL AoD and UL AoA is to deduce the angle of reference signal based on RSRP measurement. For the large beam size of NTN, we think it is difficult to use DL AoD and UL AoA for positioning. TDOA and multi-RTT methods are based on the time measurement which is not affected by the size of beam. Thus, we think RAN2 could use TDOA and multi-RTT for network verified location in NTN.

Proposal 1: RAN2 evaluates TDOA and multi-RTT methods for network verified location in NTN.

The purpose of introducing positioning method is to verify whether a UE reported location is true. Thus, the accuracy of network verified UE location is not the key issue. To reduce the complexity, we prefer to reuse the original procedures as much as possible and only need to introduce the indication of NTN network verified UE location purpose. The configuration of measurement from NW could contain the indication. Upon received this message, UE would execute relaxed measurement and report to the NW.
Proposal 2: Introduce the indication of NTN network verified UE location purpose in measurement configuration and report.
3 Conclusions 
In this contribution, we have the following observations and proposals: 
Proposal 1: RAN2 evaluates TDOA and multi-RTT methods for network verified location in NTN.

Proposal 2: Introduce the indication of NTN network verified UE location purpose in measurement configuration and report.
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