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1. Introduction
The latest RAN2#121 meeting made the following agreements regarding IDLE/INACTIVE mobility with TN cells involved in NR NTN:
	1. TN coverage area information will be associated to the frequency information.
2. RAN2 adopts explicit description of geographical TN area, and focuses on the following options for further discussion, taking the signalling overhead into account (FFS on the accuracy of the information):
Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.
Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side
Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.
3. As a baseline, broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN.
4. Also based on the signalling overhead of the broadcast solution, RAN2 will further consider the option that UE-specific update can be optionally be provided via dedicated signalling, overriding the broadcast configuration (FFS if via RRC or higher layers. FFS on the validity time, if provided by RRC)
5. We don’t introduce additional cell reselection prioritization rules for NTN vs TN in Rel-18 (e.g. per service type, per mobility state, or per UE type) on top of what specified in Rel-17 


In this contribution we further discuss issues and potential solutions to cell measurement for reselection in NTN with TN cells involved.
2. [bookmark: Proposal_Beacon]Discussion
For mobility purposes, the serving cell broadcasts the frequencies of neighbour cells in system information so that UE in IDLE/INACTIVE state can search and measure for possible neighbour cells on these frequencies. Due to the limited range and consecutive deployment of TN cells, the serving cell usually broadcasts or indicates the frequencies of all possible neighbour cells. However, for scenarios of overlapped deployment of NTN and TN with wide difference in cell range, it may not be necessary for all UEs in an NTN cell to measure on all possible neighbour cell frequencies (especially the frequencies of neighbour TN cells) when some neighbour cells could still be far away from the UE. Therefore UE is expected not to measure on the frequency of a TN cell that is not close enough for power saving.
For example in Figure 1:
· UE1 is expected to measure on frequency of TN cell #1 and #2, NOT on frequency of TN cell #3 and #4
· UE2 is expected to measure on frequency of TN cell #3 and #4, NOT on frequency of TN cell #1 and #2
· UE3 is expected NOT to measure on any frequency of TN cells
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Figure 1. Overlapped deployment of NTN and TN cells
The TN cell distribution could be irregular w.r.t. NTN cell, complementary or overlapped, in different directions. Although for quasi-Earth-fixed cells the relative location from TN cells to the serving NTN cell be applied and NTN cell parameters indicated for other purposes (e.g., cell reference location) can be reused, for Earth-moving cells the relative location brings more signalling overhead due to NTN cell movement. As a result, to represent the TN area (i.e., where TN cells are deployed) with a unified solution to both quasi-Earth-fixed and Earth-moving cells, absolute location of TN area shall be considered.
Observation 1: Representing the TN area as an absolute location or area is feasible to both the quasi-Earth-fixed cells and Earth-moving cells.
Meanwhile, considering the possible security issues or regulation restrictions of indicating the absolute location of a specific TN cell (i.e., the gNB location).
Observation 2: Representing the TN area as an absolute location or area of a specific TN cell may have security issues or violate regulation restrictions.
Proposal 1: The TN area is indicated as an absolute location or area for more than one TN cells.
In RAN2#121, the following options are agreed to be considered:
· Option 1: The corresponding geographical area information is provided by network with location coordinates of area center and radius.
· Option 2: a boundary line is provided by network in the format of a list of location coordinates, additionally an indication can be used to indicate which side is the TN side
· Option 6: for each TN area, a list of locations is provided by network, and the corresponding close shape could be illustrated by a polygon connecting these points within the list.
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Figure 2. Representation of TN area as absolute location of TN cells
In our understanding, all the three options are feasible of representing a TN area for NTN IDLE/INACTIVE mobility, as long as the area does not include only one specific TN cell. From signalling overhead perspective, Option 1 is more efficient and aligns with the format of area indication for other purposes (e.g., the distance-based criterion for NTN cell reselection). Meanwhile from accuracy perspective, Option 6 could be more accurate in representing the TN area more than a regular circle.
Observation 3: Option 1 is with lower signalling overhead and aligns with the distance-based criterion for NTN cell reselection, while Option 6 is with higher accuracy in representing an irregular TN area.
Considering that the accuracy requirement is not that essential, we suggest to use Option 1 as long as it fulfills the requirement of indicating a TN area for neighbour cell measurement.
Proposal 2: Option 1 (location coordinates of area center and radius) is adopted to represent the TN area for neighbour TN cell measurement, as long as it fulfills the accuracy requirement.
3. Conclusion
In this contribution, we provide further discuss potential solutions to cell measurement for reselection in NTN with TN cells involved. The following observation are given:
Observation 1: Representing the TN area as an absolute location or area is feasible to both the quasi-Earth-fixed cells and Earth-moving cells.
Observation 2: Representing the TN area as an absolute location or area of a specific TN cell may have security issues or violate regulation restrictions.
Observation 3: Option 1 is with lower signalling overhead and aligns with the distance-based criterion for NTN cell reselection, while Option 6 is with higher accuracy in representing an irregular TN area.
And we propose:
Proposal 1: The TN area is indicated as an absolute location or area for more than one TN cells.
Proposal 2: Option 1 (location coordinates of area center and radius) is adopted to represent the TN area for neighbour TN cell measurement, as long as it fulfills the accuracy requirement.
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