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1 Introduction 
In [1], one of the objectives for supporting non-terrestrial networks (NTN) is to study the control plane related procedures:
The following control plane procedures enhancements should be specified (see TR 38.821)

· Idle mode: 

· Definition of additional assistance information for cell selection/reselection (e.g. using UE location information, satellite Ephemeris information)

· Definition of NTN (satellite/HAPS) cell specific information in SIB

· Connected mode

· Enhancement necessary to take into account location information (UE & Satellite/HAPS) and/or ephemeris in determining when to perform hand-over, in order to have a high degree of hand-over control for hand-over robustness and coverage management.

· Enhancement to existing measurement configurations to address absolute propagation delay difference between satellites (e.g. SMTC measurement gap adaptation to the SSB/CSI-RS measurement window) [RAN2/4].
· Service continuity for mobility from TN to NTN and from NTN to TN systems (to be addressed when connected mode mobility has sufficiently progressed)
· 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 discuss the issues related to additional assistance information for cell reselection.
2 Discussion
In terrestrial networks, idle/inactive mode UE’s mobility management is based on SSB measurements and UE uses S-criteria and R-criteria to select the candidate cell for cell reselection. For NTN, due to long propagation delay and large cell coverage, difference of RSRP measurements between cell centre and cell edge (i.e. the near-far effect) of the same cell is not significant. Considering the typical measured intra-frequency/inter-frequency RSRP accuracy requirements for FR1 (±4.5dB) [2], it is unreliable to perform cell reselection only based on RSRP measurement since this may cause Ping-Pong reselection. To resolve this issue, additional information can be used to assist UE to determine whether it is close to the cell centre. 
Observation 1: In NTN, cell reselection based only on RSRP measurement is unreliable.
If cell information can be provided to the UE, it can be used for cell reselection. For instance, UE can estimate whether it is close to the cell centre according to UE location and cell’s reference point (e.g. reference point can be the cell coverage’s centre on earth). To mitigate the near-far effect caused by RSRP inaccuracy, UE can select the cell whose reference point is the closest to the UE. To be specific, UE first determines the candidate cells based on R-criteria (including filtering by using rangeToBestCell), then UE performs cell reselection to the cell with the shortest distance to reference point among those candidate cells. In this way, target cell selection takes both RSRP measurement and UE location into account. 
Observation 2: UE can perform cell reselection considering the distance between UE and reference point in addition to RSRP measurement.
Proposal 1: UE-to-reference-point distance can be used to assist cell reselection. 
Proposal 2: UE selects the cell with the shortest UE-to-reference-point distance among those candidate cells which satisfy R-criteria.
For RRC idle/inactive mode UEs to obtain above assistance information, i.e. reference point associated with each cell (e.g. PCI), broadcast signalling is a straightforward option. Whether to introduce a new SIB can be for further study.
Proposal 3: The assistance information (i.e. reference point) for cell reselection is provided by system information.
3 Conclusion
Based on the discussion above, we have the following observations:
Observation 1: In NTN, cell reselection based only on RSRP measurement is unreliable.
Observation 2: UE can perform cell reselection considering the distance between UE and reference point in addition to RSRP measurement.
Based on the discussion above, we have the following proposals:
Proposal 1: UE-to-reference-point distance can be used to assist cell reselection. 
Proposal 2: UE selects the cell with the shortest UE-to-reference-point distance among those candidate cells which satisfy R-criteria.
Proposal 3: The assistance information (i.e. reference point) for cell reselection is provided by system information.
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