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1 Introduction
In previous meetings, RAN2 discussed cell reselection enhancements for NTN-TN mobility and some agreements were made as below [1].
In this contribution, we further discussed the cell reselection enhancements for NTN-TN mobility and provide our suggestions.
2 Discussion
In Rel-17, UE will select/reselect to the TN with higher priority, this can be done by network implementation, such as sets the TN frequency with higher priority. If the TN frequency is set with higher priority, the UE always search the TN frequency and try to measure it even if there is no TN frequency, the TN frequency measurement is not necessary and the UE power consumption will be increased. In order to avoid unnecessary measurement on the TN frequency, RAN2 agreed that UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.
Network provides area information of TN frequency, and then UE uses the area information to determine whether to measure the TN frequency. UE is allowed to measure the TN frequency when the UE is in the given area. If UE is out of the given area, the UE should not measure the TN frequency. 
However, the frequency may be overlapped between TN and NTN, if only generally specify that UE should not measure TN frequency when UE is out of the given area, the UE will not measure the NTN frequency too. Therefore, network should indicate detailed frequency which should be not measured by UE when the UE is out of the given area. When TN and NTN have the same frequency, the NTN shouldn’t indicate UE not to measure the TN frequency when UE is out of the coverage.
For instance, there are 10 TN area in the coverage of serving cell, and TN frequencies are F1, F2, F3 and F4 and we assume that the NTN frequencies of NTN neighbour cells are F5, F6 and F3. The NTN should indicate UE not to measure F1, F2 and F4 when UE is out of the TN area. Therefore, NTN only need to indicate the frequencies which should not be measured when UE is out of the TN area and the indication to identify TN cell is not needed.
Proposal 1: NTN should indicate the frequencies which should not be measured when UE is out of the TB area and the indication to identify TN cell is not needed.
Proposal 2: NTN shouldn’t indicate UE not to measure the TN frequency if NTN has the same frequency as TN.
Regarding how to define TN area, some solutions were proposed in the previous meeting as follows [2]:
· The cell center and cell radius of TN neighbour cells, or in other terms, the reference location and a distance threshold of TN neighbour cells

· The boundary line between TN area and NTN area

· For quasi-earth fixed cells, TN coverage is described by a distance range from the cell center and an angle range based on a reference direction

· Introduce a parameter using the polygon shape captured in TS 23.032 to describe the coverage area of a TN neighbour cell.

We think reference location and a distance threshold of TN neighbour cells is suitable for both earth moving and earth fixed cell, and signalling overhead may be smaller than other options. In the last meeting, we also discussed thee accuracy requirements for describing where TN network(s) is/are available, the reference location and a distance threshold of TN neighbour cells could be adjusted easily to represent different accuracy requirements. NTN could provide large distance threshold with reference location if the accuracy requirement is low. If the accuracy requirement is high, the NTN provide the small distance threshold with reference location and provides more TN areas.
Proposal 3: The area of TN network coverage is defined by the reference location and distance threshold.
There is a trade-off between accuracy for describing where TN network(s) is/are available and signalling overhead, the high accuracy indicates the large signalling overhead. From UE perspective, the high accuracy means that UE could save more power, but the UE needs store more TN area information. We think the NTN could determine accuracy requirement according to the NTN and TN network deployment. If NTN network provides many TN areas for high accuracy, the NTN may also indicate UE to store some of the TN area to reduce UE storage overhead. 
Proposal 4: NTN may indicate UE to store some of the TN area to reduce UE storage overhead.
3 Conclusions 
In this contribution, we have discussed the cell reselection enhancement for NTN-TN mobility and provide the following proposals:
Proposal 1: NTN should indicate the frequencies which should not be measured when UE is out of the TB area and the indication to identify TN cell is not needed.
Proposal 2: NTN shouldn’t indicate UE not to measure the TN frequency if NTN has the same frequency as TN.
Proposal 3: The area of TN network coverage is defined by the reference location and distance threshold.
Proposal 4: NTN may indicate UE to store some of the TN area to reduce UE storage overhead.
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Agreements:


To enhance NTN-TN cell reselection, means are defined for a UE to differentiate when camping in an area only covered by NTN network (earth-moving or earth-fixed) vs an area where TN network(s) is/are also available.


UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.


RAN2 will first continue the investigation on the details of the TN coverage data (e.g. accuracy requirements for describing where TN network(s) is/are available) and UE storage overhead before deciding how to send the information to the UE.


Continue the discussion on whether to introduce explicit indication to identify TN cells from inter-frequency list and inter-RAT frequency list (FFS on the granularity) or whether we rely on implicit information.
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