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Introduction
In RAN4 #97-e meeting, WF on NTN measurement is approved [1]. However, there are several issues still remain. In this contribution, we provide our views on measurement requirement for NTN.

Discussion
In last meeting, the following WF are approved [1].
· Consider new measurement type requirements for
· New HO procedures defined by RAN2 if any (part of normal RAN4 working process)
· All scenarios NTN-to-NTN, NTN-to-TN and TN-to-NTN
· Discuss once the Intra NTN mobility has sufficiently progressed. Intra NTN mobility refers to idle and connected mode mobility between NTN cells (e.g. intra or inter satellite).








Since RAN2 to discuss about trigger of TN/NTN mobility once the intra NTN mobility has sufficiently progressed [2], we think that measurement for intra NTN mobility shall be discussed with priority in RAN4.

Proposal 1. Measurement for intra NTN mobility should be discussed with priority in RAN4.
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Figure 1. Intra NTN mobility

A satellite can manage its service coverage with multi spot beams. If a UE moves within service coverage of single satellite, the UE shall measure neighbour beam. Hence, for intra satellite mobility, UE does not change its serving satellite and changes its serving beam. If the UE is out of the coverage of the serving satellite, UE should be served from another satellite. Hence, for inter satellite mobility, UE changes its serving satellite.

Location of UE and ephemeris of satellite/HAPS information can be used to support intra NTN mobility. In RAN2, the satellite/HAPS ephemeris based cell selection/reselection mechanism is considered [2] and UE GNSS capability is assumed for NTN in WID. The ephemeris and UE location assisted mobility have not yet been considered in RAN4. Hence, RAN4 should define the RRM requirement for ephemeris and UE location assisted NTN mobility such as measurement requirement, measurement gap and so on.

Proposal 2. Define the RRM requirement for satellite/HAPS ephemeris and UE location assisted NTN mobility.

To measure neighbour NTN cell or beam, network would configure SMTC or measurement gap based on serving NTN satellite DL timing, so the SSB of neighbour NTN cell or beam could be outside of SMTC or MG due to large propagation delay between serving and neighbour as shown in Figure 2. One simple approach to resolve the misalignment for SMTC or MG configuration is to configure longer SMTC duration or MGL for NTN measurement. However, longer SMTC duration or MGL without any propagation delay information could cause system performance degradation. 



[bookmark: _Ref60944377]Figure 2 Misalignment of SMTC or MG due to propagation delay

To configure SMTC or MG without system performance degradation, the propagation delay information for serving and neighbour NTN cell or beam would be helpful. For NTN, UE with GNSS capability is already assumed, and UE can get PVT information for satellite/HAPS. Therefore, propagation delay from satellite can be derived by NTN UE. For example, if the difference of propagation delay between serving and neighbour is small (e.g., less than 5msec), longer SMTC duration or MGL with the difference of propagation delay can be configured. If the difference of propagation delay is large, multiple SMTC or MG can be configured. 

Observation 1: Using SMTC or MG without propagation delay information from satellite, NTN system performance could be dreaded. 
Proposal 3: Consider propagation delay information from satellite/HAPS to configure SMTC or MG, and FFS for detail procedure.

As mentioned above, satellite/HAPS PVT and UE location information may help for the NTN RRM measurement. In other words, the RRM measurement performance could be degraded by inaccurate PVT information for satellite/HAPS since propagation delay is derived with satellite PV and UE location, and outdated PVT information for satellite/HAPS will make it more inaccurate. 

Observation 2: RRM measurement performance could be affected by update period and accuracy of satellite/HAPS PVT and UE location information.

Based on above observation, when defining the NTN RRM measurement requirement, RAN4 need to consider the update period and accuracy of satellite/HAPS PVT and UE location information.

[bookmark: _GoBack]Proposal 4: RAN4 needs to consider the update period and accuracy of satellite/HAPS PVT and UE location information when defining the NTN RRM measurement requirement.

Conclusion 
In this contribution, we provide our views on NTN measurement, and we propose
· Proposal 1: Measurement for intra NTN mobility should be discussed with priority in RAN4.
· Proposal 2: Define the RRM requirement for ephemeris and UE location assisted NTN mobility.
· Observation 1: Using SMTC or MG without propagation delay information from satellite, NTN system performance could be dreaded. 
· Proposal 3: Consider propagation delay information from satellite/HAPS to configure SMTC or MG, and FFS for detail procedure.
· Observation : RRM measurement performance could be affected by update period and accuracy of satellite/HAPS PVT and UE location information
· Proposal 4: RAN4 needs to consider the update period and accuracy of satellite/HAPS PVT and UE location information when defining the NTN RRM measurement requirement.
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