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1. Introduction
The last RAN2#116e meeting made the following agreements regarding idle mobility for NTN:
	· Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. FFS on how UE performs location acquisition.
· When UE uses location based cell reselection enhancements, it's up to UE implementation to guarantee that a valid location information is available
· For quasi-earth fixed cell, same as legacy, UE shall perform neighbour cell measurements of “higher priority NR inter-frequency or inter-RAT frequencies” regardless of the distance between UE and serving cell reference location.
· For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area, regardless of (the distance between UE and serving cell reference location) or (if legacy Srxlev/Squal condition is met, i.e., serving cell’s Srxlev/Squal is better than a threshold).
· Distance based cell reselection criteria for quasi-earth fixed cell is supported.
· For quasi-earth fixed cell, the cell stop time of neighbour cell(s) is NOT broadcast.


This contribution further discusses on applying distance-based criterion in NTN idle mobility and support of discontinuous coverage.
2. [bookmark: Proposal_Beacon]Discussion
Distance-based idle mobility
In an NTN cell the antenna is on board satellites with much higher altitude, and different weather (e.g. rain, fog or cloud) may cause variable degrees of signal fading. As a result the signal strength or quality difference between UEs at cell centre and cell edge is typically insignificant. As a result the legacy idle mobility relying on RSRP or RSRQ may not work appropriately. Distance-based solutions are proposed and discussed in RAN2 as enhancements to the legacy mechanism. Although it has been agreed that distance-based cell reselection criteria for quasi-earth fixed cell is supported, it is still unclear how the distance-based criterion should work during cell reselection procedures. As the cell reselection is done by UE measurement on neighbour cells and cell ranking based on the measurements, it is similar that the distance-based criterion could be used in either step:
1) Distance-based neighbour cell measurement triggering
In this option a UE may trigger neighbour cell measurement when its distance to serving cell reference location is beyond a threshold. To implement this, broadcasting the reference location of serving cells is necessary, and the UE needs to calculate its distance to the reference location to determine whether neighbour cell measurement should be triggered. This solution is simple for a quasi-fixed cell to guarantee in-time triggering of neighbour cell measurement when the RSRP /RSRQ variation is not obvious in an NTN serving cell. For a moving cell it may require frequent acquiring of serving cell reference location as well as UE calculation.
2) Distance-based restriction for candidate cells
In this option a UE may only consider neighbour cells within a certain distance or preclude neighbour cells further than a certain distance when it performs cell ranking. To implement this, broadcasting the reference locations of all possible neighbour cells is necessary, and the UE needs to calculate its distance to each reference location to determine whether a cell is considered as candidate. This will introduce much more power consumption for an idle UE especially when the neighbour cells are Earth-moving.
3) Distance-based cell ranking
In this option a UE ranks candidate cells based on its distances to them. Similar with 2), broadcasting the reference locations of neighbour cells is necessary, and the UE needs to calculate its distance to each reference location to determine the ranking of a cell. This will introduce much more power consumption for an idle UE especially when the neighbour cells are Earth-moving. It may also violate the “best cell quality” principle of cell reselection without significant improvement.
Observation 1: Introducing distance-based criterion in idle mobility requires UE to receive addition location information from network broadcasting, and more UE position acquiring as well as calculation of distances.
For idle mode we suggest only solving the essential issues with minimum signalling cost or power consumption. Based on the above analysis it is proposed that:
Proposal 1: Distance-based criterion is only applied in neighbour cell measurement triggering.
This proposal at least applies to the case wherein the serving cell is quasi-fixed. Whether it is applied to the case wherein the serving cell is moving shall consider the frequency of acquiring as well as the actual improvement.
TN prioritization over NTN
For TN-NTN idle mobility, there has been some motivations of prioritizing TN over NTN. However as NTN and TN will possibly use different frequency bands, there is no need of further enhancement and the legacy frequency priority can do the work.
Proposal 2: The frequency-based priorities are used to prioritize TN over NTN by setting the frequency bands of TN with higher priority than that of NTN.
The distance-based criterion may only be considered when the serving cell is an NTN cell, and this could be network implementation via configuration. There is no need to make further restriction on this.
Support of discontinuous coverage
During the discussions for IoT NTN, satellite service providers proposed to include microsatellite platforms (a.k.a. Cube satellites) with limited size and power and low-density satellite constellations, which have restricted link budget and discontinuous coverage where UE may remain long periods of time without being able to detect a satellite cell. The signalling support and enhancement for discontinuous coverage are being discussed in a separate sub-agenda for IoT NTN.
It is anticipated that, for NR NTN, there could be deployments under low-density satellite constellations for normal or RedCap UEs, and UE power saving when there is no satellite coverage (e.g. predicting coverage interruption and/or disabling idle mobility functions) should also be considered. The solutions for IoT NTN could be reused.
Proposal 3: RAN2 to consider support enhancements to discontinuous coverage scenario in NR NTN. The solutions for IoT NTN discontinuous coverage can be reused.
3. Conclusion
In this contribution, we discuss the applicability of distance-based criterion in NTN idle mobility and support of discontinuous coverage. The following observation are given:
Observation 1: Introducing distance-based criterion in idle mobility requires UE to receive addition location information from network broadcasting, and more UE position acquiring as well as calculation of distances.
And we propose:
Proposal 1: Distance-based criterion is only applied in neighbour cell measurement triggering.
Proposal 2: The frequency-based priorities are used to prioritize TN over NTN by setting the frequency bands of TN with higher priority than that of NTN.
Proposal 3: RAN2 to consider support enhancements to discontinuous coverage scenario in NR NTN. The solutions for IoT NTN discontinuous coverage can be reused.
3

