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1. Introduction
The following objectives have been identified by the new NR NTN enhancement WI [1]:
· Specify NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead. 
In this paper, we share some understanding on how to reduce the signaling overhead in NTN-NTN handover.
2. [bookmark: _Toc12718547]Discussion
2.1. Index based handover command
CHO has been identified to be quite useful in NTN and we have introduced time and location based CHO in R17. However, we understand there might be some cases that network decides to trigger handover when the CHO condition is not fulfilled yet.
In this case, the network can simply include the information identifying the CHO candidate cell (e.g. PCI or candidate cell index) in the handover command since the UE has stored the candidate cell configuration. In other words, the other configuration, including e.g. the cell specific parameters and the UE specific parameters can be omitted thus the signaling overhead can be reduced significantly. With the reduction of the payload size, the reception failure of the handover command can be reduced, which would in return reduce the RLF rate and handover failure rate. 
Thus, we understand if the network wants to trigger a conventional handover to one of the configured CHO candidate cells, one target cell indication (e.g. candidate cell identity or index) can be included in the conventional HO command and UE should apply the corresponding condRRCReconfig.
[bookmark: _GoBack]Proposal 1: The CHO candidate target cell identity or index can be included in the HO command to trigger conventional handover to this cell thus the detailed configuration would be omitted and UE should apply the condRRCReconfig stored for this cell.
2.2. [bookmark: OLE_LINK2]Group based mobility


Figure 1. Example of handover due to satellite mobility
In NTN, handover may be triggered by satellite mobility and a large number of UEs need to be moved to another cell. Nowadays, UE would send measurement report to NW to help decide whether to move UE to another cell. While in NTN, multiple UEs may face the similar situation when satellite moves and there is no need for all of them to send measurement report. As shown in figure 1, multiple UEs are getting close to the cell edge and needs to be moved from cell#1 to cell#2. The signaling overhead can be reduced if the measurement report from one UE can help network decide to hand over all the UEs nearby.
With such consideration, we come up with the idea of group based mobility.




Figure 2. An example of group based mobility
As shown in the above figure 2, UEs are divided into several groups, e.g. based on its location, and each UE will be assigned with a group id. The group id will be reported together with measurement results in measurement report. Network would then decide to handover all the UEs in this group or some of them.
Proposal 2: Group based handover should be supported with the following:
· Divide UE into several groups and assign each UE with a group id.
· UE report the group id together with the measurement results in measurement report.
· Network decide to handover all the UEs or some of them in this group and send HO command to each UE.
3. Conclusion and proposals
Based on the analysis in previous sections, the following proposals are given: 
Proposal 1: The CHO candidate target cell identity or index can be included in the HO command to trigger conventional handover to this cell thus the detailed configuration would be omitted and UE should apply the condRRCReconfig stored for this cell.
Proposal 2: Group based handover should be supported with the following:
· Divide UE into several groups and assign each UE with a group id.
· UE report the group id together with the measurement results in measurement report.
· Network decide to handover all the UEs or some of them in this group and send HO command to each UE.
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