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Introduction
In last RAN2 meeting, there were some discussions about handover enhancements and some agreements were achieved 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

Agreements:
1. Support RACH-less Handover in Rel-18.
2. RACH-less Handover in NR NTN is a L3 mobility procedure (FFS if this is combined with the unchanged PCI approach, if supported) and uses the LTE’s RACH-less Handover procedure as a baseline. FFS on TA acquisition
3. In NTN RACH-less handover, network indicates (implicitly or explicitly) whether NTA in the target cell is identical to the source cell or explicitly provided by the NW.
4. Support dynamic grant from the target cell for RACH-less PUSCH transmission to reduce random access congestion in the target cell. FFS whether to limit the solution to same feeder link/gateway scenario
Then in this contribution, we would like to provide our considerations on common (C)HO configuration, RACH-less HO and group HO for handover enhancements.
Discussion
[bookmark: _Hlk41985036]2.1 Common (C)HO configuration
There are some discussions on broadcast common (C)HO configuration in last meeting, and RAN2 suggest that as a starting point, t304 and spCellConfigCommon within ReconfigurationWithSync can be delivered to UEs in common signaling, while some companies still have concerns about the actual gain. From our perspective, there is some value to provide common (C)HO configuration due to handover signaling overhead reduction(e.g. some message size reduction). However, considering the large coverage of a NTN cell, different coverage parts may require slightly different common signaling, and just with common signaling by broadcast may not be proper for all the UEs in the cell.Therefore, we could consider a compromise solution, for example, to combine the group HO and common (C)HO configuration, and provide common (C)HO configuration in a same group by groupcast signaling.
Proposal 1: It is proposed to combine the group HO and common (C)HO configuration, and provide common (C)HO configuration in a same group by groupcast signaling.
[bookmark: _GoBack]2.2 RACH-less handover
In last meeting, it is agreed to support RACH-less handover in R18 as mentioned above, with the FFS issues about if this is combined with the unchanged PCI approach and how to acquire TA. For the first issue, we have already agreed the working assumption about PCI unchanged, then if combining RACH-less with the PCI unchanged solution, the L3 mobility is not needed which brings more overhead. For the second issue, if with the valid network assistance information(e.g. epoch time, ephemeris, common TA) of target cell, UE could be able to estimate TA of target cell for all the 4 scenarios including intra-satellite/inter-satellite handover with the same or different gateway/gNB.
Proposal 2: Kindly suggest RAN2 consider to combine RACH-less with the PCI unchanged solution, then the L3 mobility with more overhead is not needed.
Proposal 3: If with the valid network assistance information(e.g. epoch time, ephemeris, common TA) of target cell, UE could be able to estimate TA of target cell for all the 4 scenarios including intra-satellite/inter-satellite handover with the same or different gateway/gNB.
2.3 Group handover 
Regarding group HO, there are few discussion in previous meetings and whether to support it is still not clear. Considering the handover signaling overhead in NTN system where there may be plenty of UEs need to hand over to a new cell in a short period of time due to the large coverage of satellites, group HO is also an interesting candidate solution. Specifically, group HO could help to reduce the number of UEs that perform handover simultaneously, which is important for HO signaling reduction and resource(e.g. RACH resources) shortage alleviation. 
And UEs could be divided in the same group according to given rules could use the configurations and timing information to handover to the corresponding target cell. And there are many kinds of UE division principles, for example, distance-based solution(distance between UEs and cell(serving cell/target cell) reference are same or belong to same range), time-based solution(remaining serving time is same or belong to same range, time-based solution may be more suitable to moving cell in which remaining serving time is per UE. ) , etc.
Furthermore in a same group, the measurement results of some UE can be used to determine whether all UEs in the group need to handover to decrease measurements reporting. Therefore, considering the different characteristics between quasi-earth fixed cell case and earth moving cell case, if PCI unchanged solution just support for quasi-earth fixed cell case, then group handover could be discussed for earth moving cell.
Observation 1: Group HO can bring obvious benefits for HO signaling reduction, resource(e.g. RACH resources) shortage alleviation and measurements reporting decrease, etc.
Observation 2: UEs could be divided in the same group according to given rules(e.g. distance-based solution, time-based solution). 
Proposal 4: RAN2 could discuss group HO for earth moving cell case if PCI unchanged just support for quasi-earth fixed cell case.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on common (C)HO configuration, RACH-less HO and group HO for handover enhancements and have the following observations and proposals:
Observation 1: Group HO can bring obvious benefits for HO signaling reduction, resource(e.g. RACH resources) shortage alleviation and measurements reporting decrease, etc.
Observation 2: UEs could be divided in the same group according to given rules(e.g. distance-based solution, time-based solution). 

Proposal 1: It is proposed to combine the group HO and common (C)HO configuration, and provide common (C)HO configuration in a same group by groupcast signaling.
Proposal 2: Kindly suggest RAN2 consider to combine RACH-less with the PCI unchanged solution, then the L3 mobility with more overhead is not needed.
Proposal 3: If with the valid network assistance information(e.g. epoch time, ephemeris, common TA) of target cell, UE could be able to estimate TA of target cell for all the 4 scenarios including intra-satellite/inter-satellite handover with the same or different gateway/gNB.
Proposal 4: RAN2 could discuss group HO for earth moving cell case if PCI unchanged just support for quasi-earth fixed cell case.
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