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1. Introduction

The work item aims at specifying enhancements for NG-RAN based NTN (Non-Terrestrial Networks) in Rel-18 [1] and identified NTN-TN and NTN-NTN measurement/mobility and service continuity as important areas for improvements. In particular, the following objective is stated:
· Specify NTN-TN and NTN-NTN measurement/mobility and service continuity enhancements [RAN2,RAN3,RAN4]
· For NTN-NTN mobility, specify cell reselection enhancements for earth moving cell, the timing based and location-based cell reselection for quasi-earth fixed cell in Rel-17 can be considered as the starting point. [RAN2, RAN3, RAN4]
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. [RAN2, RAN3]
· Specify cell reselection enhancements for RRC_IDLE/INACTIVE UEs to reduce UE power consumption (NTN-TN mobility is prioritized). [RAN2, RAN3, RAN4]
· Study and, if needed, specify enhancement to Xn[/NG] signalling to support feeder link switch-over, CHO, e.g. exchange of necessary information between gNBs. [RAN3]

As concluded during RAN2#121bis-e [2], signalling of TN coverage data was considered for enhancing NTN-TN cell reselection:
Agreements:
1.	For signalling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possibly overlapping) areas where each area is defined using centre location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). FFS on the SIB. FFS on whether additional information in dedicated signalling is needed/useful

In this paper, we share further thoughts on NTN-TN cell reselection enhancements.

2. Discussion

NTN deployments can largely vary, where NTN coverage areas may greatly depend on the deployed satellite types as well as their characteristics, e.g., GEO (altitude of 35,786 km) [3], MEO, or LEO (altitude between 300 km, and 1500 km) [3].
Due to the diversity of possible NTN deployments, typical cell sizes, and TN coverage scenarios, there will be a trade-off with respect to the signalled TN coverage data volume as well as its accuracy. 
Observation 1: For signalling of TN coverage data, there will be a trade-off with respect to the signalled data volume as well as its accuracy.
For example, for reducing the data volume to be signalled in areas with dense TN coverage, various TN cells can be aggregated and represented by few sets of reference location and radius. Hence, TN coverage data can be provided with greatly reduced signalling overhead.
However, PLMN-specific information will be hidden, and thus, potentially large parts of the broadcast information may not be relevant for all UEs. Further, TN coverage data of different PLMNs may overlap and not all UEs may be able or allowed to register with any PLMN.
Furthermore, broadcasting TN cell level coverage data with a high level of accuracy may easily exceed the available TB size as well as be an issue due to privacy concerns.
Observation 2: Broadcasting TN coverage data with a high level of accuracy may easily exceed the available TB size as well as be an issue due to privacy concerns.
Given the observed trade-off with respect to the signalled TN coverage data volume as well as its accuracy, the network can provide coarse-level TN coverage data via broadcast and complement this by sending more detailed, PLMN-specific TN coverage data via dedicated signalling (e.g., RRC message).
Proposal 1: The network can provide coarse-level TN coverage data via broadcast and complement this by sending more detailed, PLMN-specific TN coverage data via dedicated signalling (e.g., RRC message).
[bookmark: _Hlk134625753]Moreover, high mobility UEs (e.g., traveling in car, train, plane) in inactive or idle mode may frequently change NTN cells and move through potentially different TN coverage areas. Thus, high mobility UEs benefit from accurate, PLMN-specific TN coverage data. Further, such high UE mobility may trigger RNA or TA update procedures, respectively. Then, more detailed TN coverage data can be provided via dedicated, UE-specific signalling (e.g., via RRC message).
Observation 3: RRC_IDLE and RRC_INACTIVE UEs with high mobility (e.g., traveling in car, train, plane) may frequently change NTN cells and move through potentially different TN coverage areas.
As dedicated RRC signalling requires the UE to be in RRC_CONNECTED mode, the network can provide detailed TN coverage data before the UE moves to inactive or idle mode. Alternatively, the UE mobility triggered RNA or TA update procedures, respectively, can be considered for providing the UE with UE-specific TN coverage data.
Proposal 2: The network can provide detailed TN coverage data before the UE moves to inactive or idle mode. Alternatively, the UE mobility triggered RNA or TA update procedures, respectively, can be considered for providing the UE with UE-specific TN coverage data.
Further, the UE can provide specific movement information, which is in turn considered by the network when providing detailed and UE-specific TN coverage data.
Proposal 3: The UE can provide specific movement information, which is considered by the network when providing detailed and UE-specific TN coverage data.

3. Conclusions

The following observations and proposals have been made in this document:
Observation 1: For signalling of TN coverage data, there will be a trade-off with respect to the signalled data volume as well as its accuracy.
Observation 2: Broadcasting TN coverage data with a high level of accuracy may easily exceed the available TB size as well as be an issue due to privacy concerns.
Observation 3: RRC_IDLE and RRC_INACTIVE UEs with high mobility (e.g., traveling in car, train, plane) may frequently change NTN cells and move through potentially different TN coverage areas.
Proposal 1: The network can provide coarse-level TN coverage data via broadcast and complement this by sending more detailed, PLMN-specific TN coverage data via dedicated signalling (e.g., RRC message).
Proposal 2: The network can provide detailed TN coverage data before the UE moves to inactive or idle mode. Alternatively, the UE mobility triggered RNA or TA update procedures, respectively, can be considered for providing the UE with UE-specific TN coverage data.
Proposal 3: The UE can provide specific movement information, which is considered by the network when providing detailed and UE-specific TN coverage data.
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