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1. Introduction
In the past meetings, following statements are agreed.
	RAN2#119bis-e agreement:
1. UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.
RAN2#120 agreements:
1. 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.
2. 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.


In this contribution, we provide our views on measurement relaxation for TN neighbor cells in an area where there is no TN network coverage.
2. Discussion
During RAN2#119bis-e meeting, rapporteur of email discussion [117] [1] raised a question how to UE distinguishes TN and NTN cells. In fact, the NTN satellite frequency bands in FR1 are totally overlapped with NR operating bands. In this situation, UE might not be able to distinguish them if TN cell is deployed on same frequency of NTN cell. However, network, by implementation, provides implicit cell type indication to UE due to TN cell prioritization to NTN cell.
In case of different deployment of TN and NTN frequencies, network may configures higher reselection priority to the TN frequency than reselection priority of NTN frequency. In case of same deployment of TN and NTN frequencies, network may configures positive q-offset to the TN neighbor cell to promote cell reselection toward TN cell rather than NTN cell. Throughout these implementation, UE is able to implicitly distinguish TN to NTN cells.
Observation 1	In case of inter-frequency, NW configures, by implementation, higher reselection priority to the TN frequency than reselection priority of NTN frequency.
Observation 2	In case of intra-frequency, NW configures, by implementation, positive q-offset to the TN neighbor cell to promote cell reselection toward TN cell rather than NTN cell.
Proposal 1	RAN2 confirms that UE is able to implicitly distinguish NTN cell and TN cell for both intra and inter-frequency cases.
Nevertheless, UE does not need to distinguish TN to NTN cells. In case of intra-frequency, relaxed measurement on TN cell has marginal power saving gain due to measurement on NTN neighbor cell. Therefore, measurement relaxation on TN cell should be performed per frequency. Accordingly, area information about TN cell shall be defined per frequency.
Proposal 2	TN neighbor cell measurement relaxation should be performed per frequency. Accordingly, area information about TN neighbor cell coverage shall be defined per frequency.

During RAN2#120 meeting, RAN2 agreed that details of TN coverage data should be discussed. The prime concern is accuracy requirement of area information of TN coverage data. UE is possible to optimize power consumption to perform measurement on TN cell when UE has precise area information. However, precise area information requires detailed description of geographic area leading to excessive signaling overhead. To prevent such overhead, network shall trade the accuracy off the payload size of area information. As a result, UE may encounter TN coverage although the UE locates outside of the area indicated by area information.
Observation 3	Due to excessive signaling overhead, accuracy of area information of TN coverage is compromised.
Meanwhile, measurement relaxation behavior of UE is another issue to discuss area information about TN coverage. As agreed in RAN2#119bis-e, the measurement on TN neighbor cell can be totally not performed or performed by relaxed manner introduced in Rel-16. According to the measurement behavior scenarios, optimal solution may be different. 
Observation 4	There are two measurement behaviors on TN neighbor cells as follows:
1) UE does not perform measurement on TN neighbor cells.
2) UE performs relaxed measurement on TN neighbor cells.
In the first case, UE may experience miss detection problem because the accuracy of area information is compromised. To prevent miss detection, network should provide an area information including whole coverage of TN cell even though the area information includes an area where TN cell is not deployed. In the second case, UE does not suffer miss detection problem from coarse area information. Therefore, UE shall perform relaxed measurement with positive area information indicating an area where UE can find TN cell coverage.
Observation 5	Positive area information indicates where UE can find TN cell coverage. Within this area, UE performs measurement on TN cells.
Observation 6	If UE locates outside of positive area, UE may perform relaxed measurement on TN cell.
Nevertheless, the first case has more power saving gain compared to the second case in an area where UE cannot find any TN cell coverage. To exploit the advantage of the first case, network may provide negative area information indicating an area where UE cannot find any TN cell coverage. Given that NTN cell coverage has more negative area than positive area, negative area information should be introduced.
Observation 7	Negative area information indicates where UE cannot find any TN cell coverage. Within this area, UE does not perform measurement on TN cells.
Observation 8	If UE locates at outside of negative area, UE may perform measurement on TN cell.
Observation 9	If NTN coverage having few TN cell, negative area information is more efficient than positive area information to minimize UE power consumption.
Proposal 3	Negative area information should be introduced to support no measurement on TN neighbor cells.
3. Conclusion
In this contribution, following statements are proposed:
Observation 1	In case of inter-frequency, NW configures, by implementation, higher reselection priority to the TN frequency than reselection priority of NTN frequency.
Observation 2	In case of intra-frequency, NW configures, by implementation, positive q-offset to the TN neighbor cell to promote cell reselection toward TN cell rather than NTN cell.
Proposal 1	RAN2 confirms that UE is able to implicitly distinguish NTN cell and TN cell for both intra and inter-frequency cases.
Proposal 2	TN neighbor cell measurement relaxation should be performed per frequency. Accordingly, area information about TN neighbor cell coverage shall be defined per frequency.
Observation 3	Due to excessive signaling overhead, accuracy of area information of TN coverage is compromised.
Observation 4	There are two measurement behaviors on TN neighbor cells as follows:
1) UE does not perform measurement on TN neighbor cells.
2) UE performs relaxed measurement on TN neighbor cells.
Observation 5	Positive area information indicates where UE can find TN cell coverage. Within this area, UE performs measurement on TN cells.
Observation 6	If UE locates outside of positive area, UE may perform relaxed measurement on TN cell.
Observation 7	Negative area information indicates where UE cannot find any TN cell coverage. Within this area, UE does not perform measurement on TN cells.
Observation 8	If UE locates at outside of negative area, UE may perform measurement on TN cell.
Observation 9	If NTN coverage having few TN cell, negative area information is more efficient than positive area information to minimize UE power consumption.
[bookmark: _GoBack]Proposal 3	Negative area information should be introduced to support no measurement on TN neighbor cells.
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