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1 Introduction
In the last meeting, the handover enhancement for NTN-NTN mobility was discussed and some agreements were made as below [1].

In this contribution, we discussed handover enhancements for NTN-NTN mobility and provide our suggestions.
2 Discussion
For NTN, all UEs in the serving cell have to perform handover when the cell is moving away, thus the handover signalling overhead is large and some UEs may not receive the handover command due to signalling storm and lead to handover failure. 

Currently, the parameters of target cell are provided to UE by RRC message, however, some parameters of the target cell are the same for all UEs, such as downlinkConfigCommon, UplinkConifigCommon and NTN-Config. If these parameters are broadcasted by the network, the RRC signalling overhead will be reduced. So the network broadcasts some common parameters of target cell can reduce handover signaling overhead.

Proposal 1: The network broadcasts common parameters of target cell for handover to reduce signalling overhead.
Considering the network implementation, the target cells for handover may still connect with the same gNB on the ground, in other words, the serving cell and target cells connect with the same gNB on the ground, and only the satellites are different. For this scenario, the most of parameters of the target cell are the same as the serving cell. In order to reduce handover signalling overhead, the network only provides the different parameters between target cell and the serving cell to UE when configures the handover parameters of target cells. The parameters of target cells which are the same as the serving cell are not needed to be configured. UE uses the part of parameters of the serving cell and configured parameters for the target cell to perform handover.  

Proposal 2: When network configures the handover parameters of target cells, the network only provides the different parameters between target cell and the serving cell to UE.
In the last meeting, the group handover or the UE specific pre-configuration of the target cell and group HO indication was discussed and concluded to continue discussion. In our understanding, the UE specific pre-configuration of the target cell and group handover indication could avoid the RACH congestion in the target cell since the group handover indication can be sent to UE at different time. However, we don’t think it can reduce the handover signalling overhead since anyway the configuration of target cell should be configured to UE, and compared to the time based CHO, there is additional singling overhead since the group HO indication is needed. And in the WID, the objective is to reduce handover signalling overhead for NTN-NTN mobility. So we should focus on the solution to reduce the signalling overhead.
Observation 1: The group handover or the UE specific pre-configuration of the target cell and group HO indication can’t reduce the signalling overhead compared to the time based CHO.

Observation 2: The group handover or the UE specific pre-configuration of the target cell and group HO indication could avoid the RACH congestion in the target cell.
Regarding to avoid the RACH congestion, we discussed the RACH less handover, if the RACH less handover is introduced, there is no need to support the group handover or the UE specific pre-configuration of the target cell and group HO indication to reduce RACH congestion. So we suggest to wait the RAN1 conclusion and then decide whether to support the group handover.
Proposal 3: From the perspective of reduce RACH congestion, we suggest to wait the RAN1 conclusion on RACH less handover and then decides whether to support the group handover.
3 Conclusions 
In this contribution, we have discussed handover enhancements and provide the following proposals and observations
Proposal 1: The network broadcasts common parameters of target cell for handover to reduce signalling overhead.
Proposal 2: When network configures the handover parameters of target cells, the network only provides the different parameters between target cell and the serving cell to UE.
Observation 1: The group handover or the UE specific pre-configuration of the target cell and group HO indication can’t reduce the signalling overhead compared to the time based CHO.
Observation 2: The group handover or the UE specific pre-configuration of the target cell and group HO indication could avoid the RACH congestion in the target cell.
Proposal 3: From the perspective of reduce RACH congestion, we suggest to wait the RAN1 conclusion on RACH less handover and then decides whether to support the group handover.
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RAN2 can further consider whether some information in the handover command that can be common to all UEs, can be delivered to UEs in common signalling and if there is real benefit (in terms of signalling overhead reduction) in this


Send an LS to RAN1 (cc RAN4) listing the scenarios (intra-satellite, inter-satellite with same or different feeder links) and check with RAN1 in which scenarios RACH-less is possible (with no indication of RAN2 preference)


Continue the discussion (in future meeting) on group HO / “UE specific pre-configuration of the target cell + group HO” indication in the next meeting, also on the possible real benefits


RAN2 confirms that at least for the moving cell case the next serving cells can be largely predicted in NTN (at least for UEs not at the cell edge) thanks to the existence of predefined satellite orbits and negligible UE’s mobility in comparison to satellite’s motion (we can further discuss at the next meeting whether this applies to idle mode UEs as well)


New Proposal 2: RAN2 continues the discussion (e.g. at RAN2#120) on the solution with keeping the same PCI after switching of the satellites. Clarify at least the following: 


	•	RAN1 impact


	•	The need to perform UL beam switching and/or RA 


	•	Applicability to hard or soft satellite switching
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