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1 Introduction

In the last RAN3#119bis-e meeting, RAN3 discussed on providing TRP information on NTN cells to LMF for LMF to trigger positioning procedure for verification of UE location. However, the discussion was inconclusive. In this paper we provide our views on how TRP information should be sent to LMF from NG-RAN.
2 Discussion

The TRP Information Request and Response procedure over NRPPa protocol is currently designed for TN cells. LMF provides a range of TRP IDs to NG-RAN and requests NG-RAN to provide the list of all TRPs available in the NG-RAN using TRP Information Request and Response Procedure. This procedure is used between LMF and NG-RAN to synchronize the TRP IDs which is further used in measurement and positioning request procedure to identify a particular TRP between LMF and NG-RAN.

Observation 1: The TRP Information Exchange procedure is used to synchronize and agree on the TRP IDs between LMF and NG-RAN, so that the TRP IDs in the subsequent Positioning and Measurement procedures between the NG-RAN and LMF can identify the right TRP to trigger the procedures.
For TN cells the TRP Information Exchange works well as the TRPs are static and LMF can fetch the required information about TRP once. However in the case of NTN cells the TRP is located in the Satellite and the TRP location changes with the movement of the satellite. 

Observation 2: For TN cells the TRP information is static. For NTN cells, TRP is located in the satellite and TRP location changes with the movement of the satellite.

When LMF wants to trigger positioning for an UE, LMF needs to know the location of the TRP relative to the UE to choose the right TRP to request for positioning. The location of the TRP for NTN cells dynamically changes with satellite movement and increases signaling over NG interface to provide real-time information of TRP location using TRP Information Exchange procedure. Alternatively, LMF can derive the location of the TRP using the satellite ephemeris information available which is static information and can be provided to LMF via OAM.

Observation 3: Providing the real-time location of the TRP of NTN cells via TRP Information Exchange procedure to LMF increases the signaling over NG interface. 
Proposal 1: LMF can calculate the location of the TRP for NTN cells using the ephemeris data of the satellite available at the LMF. 

Since the TRPs of NTN cells are not located on earth, the code point “geo co-ordinates” in “TRP Information Type” IE in TRP Information Request message shall be marked as NA for NTN cells. 
Proposal 2: Since the TRPs of NTN cells are not located on earth, the code point “geo co-ordinates” in “TRP Information Type” IE in TRP Information Request message shall be mentioned as not applicable for NTN cells.

Proposal 3: RAN3 to discuss if the code point “spatial direction info” in “TRP Information Type” IE in TRP Information Request message is applicable for NTN cells or not applicable. 

Apart from the code points “geo co-ordinates” and “spatial direction info” in TRP Information Type IE in TRP Information Request message the rest of the codepoints are static for NTN cells. Hence the rest of the information related to TRP can be provided to LMF by NG-RAN once for NTN cells like TN cells.

Proposal 4: Except for code points “geo co-ordinates” and “spatial direction info” in TRP Information Type IE in TRP Information Request message the rest of the TRP related information are static for NTN cells and should be provided to LMF from NG-RAN for NTN cells like TN cells for TRP ID co-ordination between NG-RAN and LMF.

The OAM between CN and RAN may not be a common OAM. Hence there could be a mismatch of TRP IDs between LMF and NG-RAN while measurements and positioning is triggered.

Observation 4: The OAM between CN and RAN may not be a common OAM. Hence there could be a mismatch of TRP IDs between LMF and NG-RAN in the subsequent measurement and positioning procedures.

Proposal 5: The TRP ID needs to be explicitly exchanged between LMF and NG-RAN over NG interface using TRP Information Exchange procedure once for NTN cells like TN cells for TRP ID correlation between LMF and NG-RAN
3 Summary
Based on the above discussion the following Observations and Proposal are made –
Observation 1: The TRP Information Exchange procedure is used to synchronize and agree on the TRP IDs between LMF and NG-RAN, so that the TRP IDs in the subsequent Positioning and Measurement procedures between the NG-RAN and LMF can identify the right TRP to trigger the procedures.

Observation 2: For TN cells the TRP information is static. For NTN cells, TRP is located in the satellite and TRP location changes with the movement of the satellite.

Observation 3: Providing the real-time location of the TRP of NTN cells via TRP Information Exchange procedure to LMF increases the signaling over NG interface. 

Proposal 1: LMF can calculate the location of the TRP for NTN cells using the ephemeris data of the satellite available at the LMF. 

Proposal 2: Since the TRPs of NTN cells are not located on earth, the code point “geo co-ordinates” in “TRP Information Type” IE in TRP Information Request message shall be mentioned as not applicable for NTN cells.

Proposal 3: RAN3 to discuss if the code point “spatial direction info” in “TRP Information Type” IE in TRP Information Request message is applicable for NTN cells or not applicable. 

Proposal 4: Except for code points “geo co-ordinates” and “spatial direction info” in TRP Information Type IE in TRP Information Request message the rest of the TRP related information are static for NTN cells and should be provided to LMF from NG-RAN for NTN cells like TN cells for TRP ID co-ordination between NG-RAN and LMF.

Observation 4: The OAM between CN and RAN may not be a common OAM. Hence there could be a mismatch of TRP IDs between LMF and NG-RAN in the subsequent measurement and positioning procedures.

Proposal 5: The TRP ID needs to be explicitly exchanged between LMF and NG-RAN over NG interface using TRP Information Exchange procedure once for NTN cells like TN cells for TRP ID correlation between LMF and NG-RAN

