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1. Introduction
In the last meeting, it is agreed to provide reference location and distance threshold for UE to estimate when an earth-moving cell stops providing coverage. It’s FFS on how the reference location and distance threshold are provided to the UE. In this contribution, we further discuss the provision of reference location for earth-moving cell.
Agreements:
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
2. Discussion 
For NTN-NTN cell reselection with earth-moving cell, as agreed in the last meeting, network would provide reference location and distance threshold in system information to assist UE in estimating when the serving cell stops providing coverage. The UE could use reference location to evaluate distance threshold of the serving cell. If the distance between the present UE location and the reference location is above the distance threshold, the serving cell would stop providing coverage. The UE could determine to perform cell reselection based on the distance threshold. 
On the other hand, the reference location would change from time to time with cell movement. It is also discussed in the last meeting how the network provides the time-varying reference location to UE, concluded with following options [1]:
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.
2. multiple reference locations and its time information of Earth-moving cell.
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
4. cell type (fixed or moving), reference location coordinates with a time stamp, and the velocity of reference location 
5. cell type, reference location corresponding to the epochTime (reuse the existing epochTime).
For option 1, the network only provides reference location without other assistant information. The network needs to keep updating the reference location for an earth-moving cell. According to TR 38.821 [2], the ground speed of a LEO satellite may be as high as 7.56 km/s. With the option 1, the reference location needs to be updated very frequently. It would cause too much network overhead to maintain up-to-date reference location. If the reference location is updated not often enough, the UE would use the out-of-date information and result in inaccurate estimate of when the serving cell stops providing coverage or cell reselection. 
For option 2, the network provides multiple reference locations with their time information. The UE could use each reference location based on the time information. However, the network needs to provide a list of reference locations with corresponding time information for an earth-moving cell, which also introduces signalling overhead in system information. 
Observation 1: Frequently updating the reference location or providing multiple reference locations for earth-moving cell by the network would cause signalling overhead. 
Proposal 1: Preclude option 1 and option 2 in [1] for providing reference location of earth-moving cell.
In the remaining options, the network provides a reference location with assistance information of the serving cell. The UE could derive multiple reference locations without the drawbacks of option 1 and option 2. 
For option 3, the network provides offset to sub-satellite point as reference location. The UE could update reference location based on ephemeris and the offset. For option 4, the network provides reference location with time stamp. The UE could calculate velocity of the serving cell from ephemeris. With reference location, time stamp and velocity from ephemeris, the UE could update reference location for the serving cell. For option 5, the network provides reference location corresponding to epoch time. Similar to option 4, the UE could update reference location based on the reference location, epoch time and ephemeris. 
In the three options, the UE could update the reference location of serving cell once receiving the reference location. The network provides reference location, distance threshold and an assistance information corresponding to the reference location. The UE derives real-time reference location based on the reference location and assistance information. Then the UE uses the real-time reference location to evaluate the distance threshold of when the serving cell stops providing coverage for cell reselection.
Proposal 2: The UE derives real-time reference location of an earth-moving cell based on received reference location and assistance information, to evaluate the distance threshold of when the serving cell stops providing coverage for cell reselection.
3. Conclusion
In this contribution, we discuss how the network provide reference location of earth-moving cell and have following observation and proposals:
Observation 1: Frequently updating the reference location or providing multiple reference locations for earth-moving cell by the network would cause signalling overhead.
Proposal 1: Preclude option 1 and option 2 in [1] for providing reference location of earth-moving cell.
Proposal 2: The UE derives real-time reference location of an earth-moving cell based on received reference location and assistance information, to evaluate the distance threshold of when the serving cell stops providing coverage for cell reselection.
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