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1. Introduction
The latest RAN2 meetings made the following agreements regarding IDLE/INACTIVE mobility with TN cells involved in NR NTN:
	RAN2#121 agreements
· TN coverage area information will be associated to the frequency information.
· As a baseline, broadcast signalling is used to provide the information on the TN coverage area for UEs supporting NTN.
· 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)
· 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
RAN2#121bis agreements
· For signaling 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 center 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.
· Area center location and its radius for TN coverage information is signalled using Ellipsoid-Point and radius separately. FFS if Rel-17 referenceLocation and distanceThresh are directly reused.
· Decision on the size of TN coverage area list is postponed until more is known on the format of this information and how is it sent.
· The discussion on how to indicate the frequency information for each TN coverage area should be combined with the discussion on which SIB will be used to indicate the TN coverage area, possibly based on evaluation of the signalling overhead
· The acquired TN area coverage information remains valid until the next system information update of the SIB including TN coverage info
· Working assumption: We do not introduce new triggers making the UE reacquire the TN coverage information from SI


In this contribution we further discuss open issues and potential solutions to cell measurement for reselection in NTN with TN areas 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. UE is expected not to measure on the frequency of a TN cell that is not close enough for power saving.
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 is considered. The TN area information is provided by broadcast signalling by the network via a list of areas where each area is defined using center location coordinates and radius describing a group of TN cells.
Indication of TN area information
For how to indicate the TN area information, RAN2#121 agreed to use broadcast signalling as baseline, and a followed discussion is whether to introduce a new SIB to include such information. From the size perspective it is still uncertain how many bits are needed to represent the TN coverage area information (e.g., Ellipsoid-Point + radius + associated frequencies), while the current SIB19 already has restriction in the number of neighbour cell information. From the function and release perspective TN area information could be a optional optimization and other information besides TN area information may also be introduced e.g., parameters for Earth-moving cell mobility, and thus it is better to have a SIB for Rel-18 enhancements.
Proposal 1: TN coverage area list can be included in a new SIB considering SIB19 size. The contents of the new SIB also depend on the outcome of other Rel-18 NTN enhancements.
Another followed discussion is whether additional information in dedicated signalling is needed/useful. In our understanding additional information and dedicated signalling are two separate aspects to be considered. For additional information, considering that the TN area information is used to avoid unnecessary measurement on TN frequencies, the accuracy requirement is not that strict and coarse information can be accepted. 
Observation 1: TN area information in addition to Ellipsoid-Point + radius is not necessary considering the coarse accuracy requirement.
For the option of using dedicated signalling we see some benefit e.g., in RRCRelease considering that the TN area information is mostly fixed and in this case UE does not need to acquire it via SIB.
Proposal 2: Dedicated signalling like RRC Release can be used to provide the TN coverage information.
Contents associated to TN area information
In RAN2#121bis it was agreed that area center location and its radius for TN area information is signalled using Ellipsoid-Point and radius separately. And a followed issue is whether Rel-17 referenceLocation and distanceThresh are directly reused. In our understanding there could be no difference in the exact area to be represented (e.g., a circle), but from specification perspective it is better to have different names for the IEs to avoid possible confusion.
Proposal 3: The format of Rel-17 referenceLocation and distanceThresh can be reused to represent area center location and its radius for TN area information, with different names e.g., to indicate that it is for a TN area.
For other contents besides the TN area itself, RAN2 has agreed to associate the TN coverage information with the frequency information. A straight-forward way is to add the list of TN frequencies under each TN area information and thus there is no need to introduce any identity for a TN coverage area.
Proposal 4: TN frequency information is included in each TN area.
3. Conclusion
In this contribution, we provide further discuss open issues and solutions to cell measurement for reselection in NTN with TN area involved. The following observation are given:
Observation 1: TN area information in addition to Ellipsoid-Point + radius is not necessary considering the coarse accuracy requirement.
And we propose:
Proposal 1: TN coverage area list can be included in a new SIB considering SIB19 size. The contents of the new SIB also depend on the outcome of other Rel-18 NTN enhancements.
Proposal 2: Dedicated signalling like RRC Release can be used to provide the TN coverage information.
Proposal 3: The format of Rel-17 referenceLocation and distanceThresh can be reused to represent area center location and its radius for TN area information, with different names e.g., to indicate that it is for a TN area.
Proposal 4: TN frequency information is included in each TN area.
3

