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1 Introduction
In the last meeting, the neighbour cell measurement enhancements for IoT NTN was discussed, but little progress had been made, in this contribution, we further discussed the neighour cell measurement enhancements to IoT NTN and provided our suggestions.
2 Discussion
2.1 Neighbour cell measurement enhancement for eMTC
Before the R17, the neighour cell measurement before RLF is not allowed for NB-IoT UE, so the new trigger is introduced for NB-IoT UE to perform the neibhour cell measurement before the RLF in R17, and then the NB-IoT UE can quickly reselect to another cell when the RLF is happened. 
However, for eMTC UE, it always can perform the neighbour cell measurement in RRC connected mode, and then the eMTC UE performs the handover based on the measurement result. And RAN2 had already agreed to introduce the location based CHO and the time base CHO may also be introduced. If the legacy neighour cell measurement mechanism for eMTC can’t satisfy the NTN requirements, the time base and location based CHO will be used to address the NTN specific issue, thus the connected mobility works well. Therefore, there is no need to introduce the new trigger condition for RRC connected neighbour cell measurement for eMTC over NTN.
Proposal 1: It is not necessary to introduce new triggering condition for connected mode neighbor cell measurement for eMTC over NTN.

2.2 Neighbour cell measurement enhancement for NB-IoT
Regarding the NB-IoT for NTN in Rel-17, the UE can’t perform neighbour cell measurements before RLF, thus the neighbour cell measurement after RLF may be too late and the service quality will be degraded since the trigger condition of RLF could not be satisfied until the cell is moving away. In Rel-17 NB-IoT enhancements, the measurements in RRC connected before RLF are supported to reduce the time taken for RRC reestablishment. The network configures the criterion to perform intra-frequency measurements and inter-frequency measurements respectively, and then UE performs the neighbour cell measurements before RLF based on the criterion. Therefore, it was agreed in the previous meeting that the mechanism of Rel-17 NB-IoT will be reused for IoT NTN and RAN2 also works on a new time-based trigger for neighbour cell measurement. In the last meeting, it was discussed whether the new triggers work jointly or independently from legacy trigger, in our understanding, the legacy mechanism for neighbour cell measurement includes two parts, one is the signal quality of the serving cell and the other is neighour cell measurement criteria, so the new introduced trigger could be work jointly with the legacy neighbour cell measurement criteria.
Proposal 2: The mechanism of R17 NB-IoT connected mode measurement is baseline for R18 NB-IoT NTN
Proposal 3: The new introduced trigger for NB-IoT connected mode measurement can be worked jointly with the legacy mechanism, the details are FFS.
Regarding the time-based trigger for neighbour cell measurement, network broadcasts a timing information which indicates the network will stop serving the area, for instance, the t-service which is introduced in the R17 can be reused to trigger UE to perform neighour cell measurement. And the UE may perform the neighour cell measurement before the t-service.

Proposal 4: For quasi-earth fixed cell, the t-service which is introduced in R17 can be reused to trigger RRC Connected UE to perform neighbour cell measurement.

Proposal 5: For quasi-earth fixed cell, the UE may perform the neighour cell measurement before the t-service.
If we only consider the timing of the serving cell, the UE will perform the neighour cell measurement even if there is no neighbour cell coming, it wastes UE power. And we think it is a reasonable assumption that the network may not provide the continuous coverage at the intimal stage of network deployment. Therefore, in order to avoid unnecessary neighbour cell measurement, the timing of the upcoming neighbour cell also should be considered. For instance, before the stop time of serving, UE may start neighour measurements in RRC connected mode upon the upcoming time of the neighbour cells. After the stop time of serving cell, UE will ignore the upcoming time of neighbour cells and start neighbour measurements in RRC connected mode.
Proposal 6: Before the stop time of serving cell, UE may start neighour measurements upon the upcoming time of the neighbour cells. After the stop time of serving cell, UE will ignore the upcoming time of neighbour cells and start neighbour measurement.
For the earth moving cell, the additional information is needed for UE to calculate the timing of losing coverage, for instance, the network provides a reference location which is associated to the timing, and the network also provides the radius of the cell coverage, then UE can calculate its specific timing based on the assistance information.
Proposal 7: For the earth moving cell, network provides the reference time, reference location associated with the reference time and the radius of the cell coverage for UE to calculate the UE specific time of losing coverage.
For the location-based trigger for neighbour cell measurement, network broadcasts a reference location and a threshold which indicates the cell coverage. For the earth moving cell, the reference location could be a function of time and then UE calculates the distance between the UE and reference location in real time. The UE may perform the neighour cell measurement when the distance between UE and reference location is larger than the threshold.

Proposal 8: For both earth fixed cell and earth moving cell, the network provides the reference location and threshold and UE may perform the neighour cell measurement when the distance between UE and reference location is larger than the threshold.

3 Conclusions 
In this contribution, we have discussed the enhancements on neighbour cell measurement and provide the following proposals:
Proposal 1: It is not necessary to introduce new triggering condition for connected mode neighbor cell measurement for eMTC over NTN.
Proposal 2: The mechanism of R17 NB-IoT connected mode measurement is baseline for R18 NB-IoT NTN.

Proposal 3: The new introduced trigger for NB-IoT connected mode measurement can be worked jointly with the legacy mechanism, the details are FFS.
Proposal 4: For quasi-earth fixed cell, the t-service which is introduced in R17 can be reused to trigger RRC Connected UE to perform neighbour cell measurement.
Proposal 5: For quasi-earth fixed cell, the UE may perform the neighour cell measurement before the t-service.
Proposal 6: Before the stop time of serving cell, UE may start neighour measurements upon the upcoming time of the neighbour cells. After the stop time of serving cell, UE will ignore the upcoming time of neighbour cells and start neighbour measurement.
Proposal 7: For the earth moving cell, network provides the reference time, reference location associated with the reference time and the radius of the cell coverage for UE to calculate the UE specific time of losing coverage.
Proposal 8: For both earth fixed cell and earth moving cell, the network provides the reference location and threshold and UE may perform the neighour cell measurement when the distance between UE and reference location is larger than the threshold.
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