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1. Introduction
In the RAN2#121 meeting, RAN2 discussed some issues related to the handover enhancements, and made some agreements as follows [1]. 
Agreements:

1. Continue in the next meeting, to show the possible signalling gain of the proposal to have some common (C)HO configuration. FFS the number of cells that could be signalled. FFS whether broadcast or groupcast signalling could be used.

2. For location-based CHO for earth-moving cells we follow the solution being investigated for cell reselection to allow the UE to derive the serving cell’s reference locations as the cells move. FFS whether the same mechanism can also be used for the candidate cell’s reference location
We’d like to further discuss for handover enhancement.
2. Discussion
Group HO
Upon the end of the service of earth fixed cell and/or the moving of cell coverage of earth moving cell, many handovers are triggered simultaneously.

To solve the part of this issue, the group HO was proposed and discussed in previous meetings.

Basically, CHO can be used to reduce the transmission of huge number of simultaneous handover command for UEs. It is assumed that location-based CHO can be used for earth moving cell case. However, this location-based CHO needs appropriate serving cell moving information to achieve the appropriate handover. So, this information can be provided to UE with reasonable signalling overhead, this solution should be the main solution.
At the RAN2#121 meeting, the following was agreed at NTN-NTN enhancements section.

Agreements:

1. In R18, for earth-moving system, satellite with steerable beam is not considered as part of mobility enhancement in NTN.

Based on this agreement, UE can assume the reference location for location-based CHO can be derived based on the location of the satellite in Rel18. Therefore, location-based CHO solution should be mainly used for reducing the number of simultaneous handover command for UEs in Rel18.
Observation 1: Location-based CHO solution can be mainly used for reducing the number of simultaneous handover command for UEs in Rel18.
On the other hand, if handover triggering conditions are not based on the things which UE can observe/evaluate, NW should be able to indicate the execution of HO to UEs with minimum signalling. 
In the previous meeting, there was a comment that load balancing and feeder link switch case can be included in such a case, and group HO can be used. For the feeder link switch case, since this switch timing can be considered by system, time-based CHO solution may be considered. In addition, to make the appropriate group and inform the grouping information to UEs, some additional UL/DL signalling should be needed, and these signalling size would be larger than the signalling size to indicate the execution of HO by unicast signalling. Therefore, we propose group HO mechanism is not introduced in Rel18 NTN.

Proposal 1: Group HO mechanism is not introduced in Rel18 NTN.

Common (C)HO configuration
Handover command includes both (target) cell specific information and UE specific information. The cell specific information is common information for all UEs. Therefore, it may have a benefit if this information is provided to plural UEs by using one message (i.e. broadcast/multicast/groupcast).

About broadcast signalling, since it is needed to ensure that all UEs can receive the message in the cell, broadcast signalling needs many radio resources. If signalling frequency is increased, this incurs the decrease of the cell UE throughput. On the other hand, if signalling frequency is decreased, UEs may not be able to get the information before it is needed. Then, it is difficult to optimize the signalling frequency.
About the multicast/groupcast signalling, they have similar issue to the broadcast. In addition, if multicast/groupcast supports the retransmission, some retransmission may be occurred for some UEs and this is inefficient.
Observation 2: Common (C)HO configuration for plural UEs by using broadcast may be inefficient.
On the other hand, we think the cell configuration is not changed so drastically on NTN-NTN HO case. Therefore, if UE has one or plural common configurations (reference configuration[s]) to cover some subsequent handover, it is beneficial to reduce the signalling overhead for handovers.
In addition, if the number of reference configuration is one, this reference configuration and the common part of current configuration of UE should be almost same. Therefore, it is not needed to prepare the separate reference configuration.

Observation 3: Common (C)HO configurations for one UE for plural subsequent handover may be beneficial.

Proposal 2: Common (C)HO configurations for one UE for plural subsequent handover is introduced.

Candidate cell’s reference location

In the previous meeting, it was agreed that RAN2 follows the solution being investigated for cell reselection to allow the UE to derive the serving cell’s reference locations as the cells move for location-based CHO for earth-moving cells and it was FFS whether the same mechanism can also be used for the candidate cell’s reference location.
On the current event D1, the reference location and distance threshold are used for serving cell and candidate target cell. To consider the suitable candidate cell for location-based CHO, it is beneficial to consider the candidate cell. If plural candidate cells satisfied the condition, UE can select one of the cell based on some additional information including the direction of each moving cell by UE implementation.
Proposal 3: UE is allowed to derive the candidate cell’s reference locations as the cells move for location-based CHO for earth-moving cells.
3. Conclusion

In this contribution, we made the following proposals:
Proposal 1: Group HO mechanism is not introduced in Rel18 NTN.

Proposal 2: Common (C)HO configurations for one UE for plural subsequent handover is introduced.

Proposal 3: UE is allowed to derive the candidate cell’s reference locations as the cells move for location-based CHO for earth-moving cells.
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