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Introduction
In RAN2#121bis_e meeting, the ways to signal the TN coverage information were discussed with the following agreements being made [1]. 
	#Agreements in RAN2#121bis_e, regarding the NTN-TN cell reselection enhancements
· 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


As there are still some key issues left for FFS (highlighted in yellow above), this paper proposes several remedies for these FFS with the intention to make progress. In addition, an enhanced UE power saving mechanism with regard to the measurement on TN frequencies is also proposed in the paper. 
Discussion
It has been discussed in the offline “[AT121bis-e][106][NR NTN Enh] Signaling of TN coverage” [2] that whether to provide the TN coverage information in a new SIB other than the existing SIBs. Although there is a clear majority in favor of providing the TN coverage in a new SIB other than SIB19, the decision is still pending. In our view, we think the provision of the TN coverage information is only for the UE energy saving purpose, and hence is less significant compared to the provision of the critical information for accessing NTN (i.e., the information in SIB19), and also compared to the provision of the cell reselection information (i.e., the information in SIB2/3/4). We should not bind these information together and transmit these information in the same rate. Therefore, we support to transmit the TN coverage information in a new SIB other than the existing SIB, where the new SIB is provided on-demand upon being requested by the UE. 
[bookmark: _Toc127436680][bookmark: _Toc127436714][bookmark: _Toc134715767]The TN coverage information is provided only for the UE energy saving purpose, and hence is not as essential as the information provided in SIB19 or SIB4.
[bookmark: _Toc127436723][bookmark: _Toc127539848][bookmark: _Toc134715778][bookmark: _Toc134715889]The TN coverage information is provided in a new NTN-SIB (i.e., not in SIB19 or any existing SIB).
[bookmark: _GoBack]The provision of the frequency information associated to the TN coverage area was also discussed in the offline “[AT121bis-e][106][NR NTN Enh] Signaling of TN  coverage”. Although the major view is to provide an entire list of frequency bands (e.g., ARFCN values) for each of the TN coverage areas signaled in the system information, we agree with some proponent companies who were in favor of having an optimized approach for reducing the signal overheads. Also, by considering that the frequencies associated to a TN coverage area should be within the frequencies listed in SIB4 (otherwise the UE may need to deal with the frequency mismatch issue), we think it is reasonable to provide the frequencies used in a TN coverage area through a bitmap associated to the TN coverage area, where each bit in the bitmap corresponds to each frequency listed in SIB4. Since the maximal number of frequencies listed in SIB4 is 8, the bitmap size should consume at most 8 bits, which saves significantly the signaling overheads. 
[bookmark: _Toc134715779][bookmark: _Toc134715890]The frequencies used in a TN coverage area is provided through a bitmap associated to the TN coverage area, where each bit in the bitmap corresponds to each frequency listed in SIB4. 
Last but not least, due to the TB size limitation / overheads consideration, the TN coverage information provided in the system information may not describe precisely the actual TN coverage in the real field. Usually, the TN coverage area described in the system information should be larger than the actual TN cell coverage, in order to accommodate multiple TN cells in a TN coverage area. Therefore, even if a UE determines itself being within a TN coverage area based on the system information it acquired, the UE may still not be within the actual coverage of any TN cell. Based on this, we think it is better if the UE can perform the measurement on a TN frequency in a more relaxed manner before detecting any TN cell in that TN frequency. Then, once the UE has detected any TN cell by the relaxed measurement, the UE should resume and comply with the regular measurement requirement whiles performing the neighbor frequency/cell measurement. 
[bookmark: _Toc127436725][bookmark: _Toc127539850][bookmark: _Toc134715780][bookmark: _Toc134715891]If UE determines to perform measurement on a TN frequency based on the TN coverage information, UE can choose to perform the measurement in a more relaxed manner before detecting any TN cell in that TN frequency.
Conclusions
In this paper, means to signal the TN coverage information to the UE in the idle/inactive state are discussed, in response to the agreements made in the RAN2#121bis_e meeting. Based on the discussion in this paper, we respectfully ask RAN2 to discuss and consider the following observation and proposals.
Observation 1	The TN coverage information is provided only for the UE energy saving purpose, and hence is not as essential as the information provided in SIB19 or SIB4.
Proposal 1	The TN coverage information is provided in a new NTN-SIB (i.e., not in SIB19 or any existing SIB).
Proposal 2	The frequencies used in a TN coverage area is provided through a bitmap associated to the TN coverage area, where each bit in the bitmap corresponds to each frequency listed in SIB4.
Proposal 3	If UE determines to perform measurement on a TN frequency based on the TN coverage information, UE can choose to perform the measurement in a more relaxed manner before detecting any TN cell in that TN frequency.
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