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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
R17 NTN has enhanced cell reselection in the earth fixed scenario, but R17 didn’t enhance the earth moving cell reselection. 
Agreements online:
1. For NTN-NTN cell reselection with earth moving cell, RAN2 will consider providing parameters of serving cell to UE, for UE to estimate when the serving cell stops providing coverage at the present UE location (FFS whether this will be an optional UE feature) (this does not exclude any time-based or location-based approach) (other solutions can also be considered)
2. 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.

Agreements by email discussion:
1. System information is the basic means for providing necessary parameters to assist UE to estimate when the serving cell stops providing coverage at the present UE location.
2. UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.
3. The method of detecting the transmission energy or SIB presence to determine the NTN coverage when a UE currently camps on a TN cell is not pursued.
4. In Earth-moving cell, the reference location and distance threshold of serving cell are provided by network for UE to estimate when the serving cell stops providing coverage at the present UE location. FFS how the reference location and/or distance threshold are provided to the UE
In RAN2 119bis-e meeting, RAN2 has agreed to consider some parameters of serving cell to UE for earth moving scenario. This paper will discuss the cell reselection in the earth moving cell.
Discussion
In Rel-17 NR-NTN, RAN specify the time-based and location-based cell reselection for quasi-rath fixed scenario. Time-based cell reselection requires cell reselection providing the cell stop time, and all idle/inactive UEs can perform cell reselection before this cell stop time. As for location-based cell reselection, cell reselection provides the reference location and the distance threshold, if the distance between UE’s GNSS info and the reference location of serving cell is larger than the threshold, UE should perform neighbor cell measurement. 
R17 didn’t enhance the earth moving cell reselection. In the last meeting RAN2 119bis-e, Rel-18 RAN2 decide to enhance the cell reselection in earth moving cell.
Agreements online:
1. For NTN-NTN cell reselection with earth moving cell, RAN2 will consider providing parameters of serving cell to UE, for UE to estimate when the serving cell stops providing coverage at the present UE location (FFS whether this will be an optional UE feature) (this does not exclude any time-based or location-based approach) (other solutions can also be considered)
RAN2 119bis-e has discuss the cell reselection issues by the offline [AT119bis-e][117] [NR NTN Enh] cell reselection enhancements. There are some left issues which didn’t get agreement online, e.g., how to provide the reference location of serving cell and how to estimate neighour cell starting providing coverage.
[AT119bis-e][117] [NR NTN Enh] has summarized four option to provide the reference location of serving cell: 
Option 1: only location coordinates of current cell center, and network is supposed to update the values every time when it is provided for Earth-moving cell.
Option 2: multiple reference locations and its time information of Earth-moving cell.
Option 3: based on the sub-satellite point derived by satellite ephemeris and the broadcasted location offset between sub-satellite point and the cell reference location
Option 4: cell type (fixed or moving), reference location coordinates with a time stamp, and the velocity of reference location 
Regarding to the option 1, it requires the network frequency update of system information. In the earth moving scenario, the cell is not fixed with the terrestrial or satellite’s nadir. The reference location is moving with the cell. Only broadcasting the location coordinates of current cell center needs frequency update of system information, and the UE needs frequently read the SIB.
UE can estimate the current reference location by reference location coordinates with a time stamp and cell moving info in the ephemeris. NW can provide the cell reference location and its last update timing info to help UE know the cell coverage in real-time, NW also needs to provide UE with the velocity info of the satellite. 
Compared with the option 1, reference location coordinates with a time stamp can reduce the signaling overhead.
Proposal 1：The cell instantaneous position and velocity of satellite should be carried in system information for UE estimating the reference location of serving cell. 
Proposal 2：NW can provide the cell reference location and its last update timing info to help UE know the current cell coverage. 
Conclusion
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Proposal 1：The cell instantaneous position and velocity of satellite should be carried in system information for UE estimating the reference location of serving cell. 
Proposal 2：NW can provide the cell reference location and its last update timing info to help UE know the current cell coverage. 
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