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Introduction
[bookmark: OLE_LINK9]In this contribution, we provide our consideration on cell reselection in NTN. 
Compared to the previous version, we do the following changes:
· Revise Proposal 1 and Proposal 3
Discussion
In LEO scenario with moving beams, the idle/inactive UE will suffer frequent cell reselection due to the high speed motion of satellites. According to the current cell reselection measurement rules [1], UE will perform intra-frequency measurements when the serving cell fulfils Srxlev ≤ SIntraSearchP , and UE will perform inter-frequency measurements when there is a NR frequency with higher priority than the current frequency, or there is a NR frequency with equal or lower priority than the current frequency and the serving cell fulfils Srxlev ≤ SnonIntraSearchP. Then, UE has to perform frequent intra-frequency measurement or inter-frequency measurement during cell reselection, however, which is UE hardware resource and power consuming. 
Observation 1: UE will surfer frequent cell reselection in LEO scenario and frequent cell reselection needs frequent intra-frequency and inter-frequency cell reselection measurement.
For UE with supporting GNSS, it could obtain its location in any time. If satellite ephemeris is given at UE side, the UE could determine the target cell based on its location and satellite ephemeris. In this way, cell reselection measurement could be avoided. In order to do this, satellite ephemeris should be extended to include some cell level information, e.g. cell ID, frequency, PCI. If possible, the footprint of cells on earth, or some information used to deduce the footprint also should be included in satellite to ensure UE could determine the target cell accurately. If this could not be done, UE could determine the cell list to be measured based on its location and the satellite ephemeris, and then conducts measurement on those cells, and determine the target cell based on measurement results. In this way, the cell reselection measurement could be avoided or reduced. Therefore, it is proposed to use satellite ephemeris to assist cell reselection for GNSS-supporting UEs.
Proposal 1: use satellite ephemeris to assist cell reselection for GNSS-supporting UEs and satellite ephemeris should include some cell level information.
For UE without supporting GNSS, it cannot determine target cell based on satellite ephemeris and its location. But the serving cell could assist UE to determine the target cells. We summarize the four scenarios for the following figure:
Scenario 1: UE is stationary or low speed moving
Scenario 2: UE is high speed moving with the same direction with satellite
Scenario 3: UE is high speed moving with the contrary direction with satellite
Scenario 4: UE is moving with the non-paralleled direction with satellite


It could be observed that the next UE’s serving cell must be cell 2 for scenario 1 and the next serving cell of the UE may not be cell 2 for scenario 2-4. However, the use cases of scenario2-4 are not very common. The serving cell could broadcast the next cells information (i.e. frequency, PCI) to UE according to satellite ephemeris (for example, cell 1 broadcasts the information of cell 2 and cell 3), and UE measure those cells with high priority. Once the quality of one of those cells exceeds one threshold, the UE will reselect to this cell. If UE could find a suitable cell from those cells, UE could fall back to cell reselection measurement according to the current configuration of SIB2-SIB5. By this, the cell reselection measurement overhead could be reduced because UE only need to measure few frequency with known PCI to find the target cell with high probability.
Proposal 2: the serving cell could broadcast the next cells information (i.e. frequency, PCI) to assist cell reselection for UEs without supporting GNSS.
Moreover, UE has to read SIB1 and OSI frequently after changing camping cell. Considering that the camping time of one cell with 200km radium may be few minutes, the frequent reading system also will consume a lots of power.
Observation 2: frequent cell reselection leads to frequent system information reading, which is very power consuming.
SI Area based system information reading is helpful to deal with this issue. However, SIB1 is cell specific and UE needs to read SIB1 once camping on one cell. Hence, a new area could be defined. In this area, UE could just read MIB but read SIB1 just once when entering this area. In order to UE receiving paging successfully, the paging configuration (i.e. paging cycle, paging search space, etc) of different cells within this area could be same or derived according to PCI. UE goes to read SIB1 when it needs to access to network. In this way, SIB1 reading overhead could be reduced with ensuring UE not missing any paging.
Proposal 3: in order to reduce SIB1 reading overhead, a new area could be defined. In this area,
a) UE could just read MIB but read SIB1 just once when entering this area
b) the paging configuration (i.e. paging cycle, paging search space, etc) of different cells within this area could be same or derived according to PCI.
c) UE goes to read SIB1 only when it needs to access to network
Proposal 4: RAN2 to capture in the TR 38.821 the observation and proposed solution for mobility management for idle/inactive UEs in appendix.
Conclusion
In this contribution, we considered cell reselection in NTN, and we get the following observation and proposals:
Observation 1: UE will surfer frequent cell reselection in LEO scenario and frequent cell reselection needs frequent intra-frequency and inter-frequency cell reselection measurement.
Observation 2: frequent cell reselection leads to frequent system information reading, which is very power consuming.

Proposal 1: use satellite ephemeris to assist cell reselection for GNSS-supporting UEs and satellite ephemeris should include some cell level information.
Proposal 2: the serving cell could broadcast the next cells information (i.e. frequency, PCI) to assist cell reselection for UEs without supporting GNSS.
Proposal 3: in order to reduce SIB1 reading overhead, a new area could be defined. In this area,
a) UE could just read MIB but read SIB1 just once when entering this area
b) the paging configuration (i.e. paging cycle, paging search space, etc) of different cells within this area could be same or derived according to PCI.
c) UE goes to read SIB1 only when it needs to access to network
Proposal 4: RAN2 to capture in the TR 38.821 the observation and proposed solution for mobility management for idle/inactive UEs in appendix.
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Appendix
[bookmark: _Toc6220007]7.3.1 	Idle mode mobility enhancements
In LEO scenario with moving beams, the idle/inactive UE will suffer frequent cell reselection due to the high speed motion of satellites. According to the current cell reselection measurement rules, UE will perform intra-frequency measurements when the serving cell fulfils Srxlev ≤ SIntraSearchP , and UE will perform inter-frequency measurements when there is a NR frequency with higher priority than the current frequency, or there is a NR frequency with equal or lower priority than the current frequency and the serving cell fulfils Srxlev ≤ SnonIntraSearchP. Then, UE has to perform frequent intra-frequency measurement or inter-frequency measurement during cell reselection, however, which is UE hardware resource and power consuming. Moreover, UE has to read SIB1 and OSI frequently after changing camping cell. Considering that the camping time of one cell with 200km radium may be few minutes, the frequent reading system also will consume a lots of power.
For UE with supporting GNSS, it could obtain its location in any time. If satellite ephemeris is given at UE side, the UE could determine the target cell based on its location and satellite ephemeris. In this way, cell reselection measurement could be avoided. In order to do this, satellite ephemeris should be extended to include some cell level information, e.g. cell ID, frequency, PCI. If possible, the footprint of cells on earth, or some information used to deduce the footprint also should be included in satellite to ensure UE could determine the target cell accurately. If this could not be done, UE could determine the cell list to be measured based on its location and the satellite ephemeris, and then conducts measurement on those cells, and determine the target cell based on measurement results. In this way, the cell reselection measurement could be avoided or reduced. 
For UE without supporting GNSS, it cannot determine target cell based on satellite ephemeris and its location. But the serving cell could assist UE to determine the target cells. We summarize the four scenarios for the following figure:
Scenario 1: UE is stationary or low speed moving
Scenario 2: UE is high speed moving with the same direction with satellite
Scenario 3: UE is high speed moving with the contrary direction with satellite
Scenario 4: UE is moving with the non-paralleled direction with satellite


It could be observed that the next UE’s serving cell must be cell 2 for scenario 1 and the next serving cell of the UE may not be cell 2 for scenario 2-4. However, the use cases of scenario2-4 are not very common. The serving cell could broadcast the next cells information (i.e. frequency, PCI) to UE according to satellite ephemeris (for example, cell 1 broadcasts the information of cell 2 and cell 3), and UE measure those cells with high priority. Once the quality of one of those cells exceeds one threshold, the UE will reselect to this cell. If UE could find a suitable cell from those cells, UE could fall back to cell reselection measurement according to the current configuration of SIB2-SIB5. By this, the cell reselection measurement overhead could be reduced because UE only need to measure few frequency with known PCI to find the target cell with high probability.
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