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In this contribution we will share our consideration on NTN-NTN handover enhancement in Rel-18 for LEO system (including both quasi-earth-fixed cell and earth-moving cell) to reduce the signaling overhead. 
Discussion
Signalling overhead reduction
Using CHO, UE will execute handover automatically when handover condition is met, gNB can always send the conditional RRC reconfiguration in advance and at different time for different UEs, this will reduce the signaling overhead storm issue. We discuss different options to reduce signaling overhead here after: 

Option1: Group handover
Group handover is another candidate solution, where all the handover UEs will share the common part of the RRC reconfiguration, and the UE-specific part still needs to be (pre)configured UE by UE.  Some companies proposed to send the common part by system information. This means the common part will be repeatedly transmitted, and there is uncertainty on the overhead saving gain. On the other hand, considering their different capabilities and on-going services, different UEs potentially have different UE-specific configuration for HO or CHO, e.g., RB configuration,there may not be many configurations actually comment for all UEs apart from cell-specific configuration e.g., ServingCellConfigCommon. 

Another potential benefit of group handover is with one HO indication triggering a group of UE handover, but this is already possible with CHO. 

On the other hand, there will be a lot specification change to introduce group handover.

Option2: Delta configuration
Different from group handover, with delta configuration, we use the same UE’s configuration at source cell as reference configuration, because the QOS and service are the same, all service relevant configuration can be skipped. 
In many cases, NTN-NTN handover will be intra-gNB handover, e.g., in service link switch over scenario, or in earth moving cell scenario where UE handover between two cells from same gNB. potentially only CellGroupConfig is needed for each prepared target cells. this could reduce the signaling overhead to minimum. 

In summary, between group handover and delta handover, we prefer to use delta handover for signalling overhead saving taking into account the gain and complexity of each: 

Proposal 1: RAN2 not presume group handover for signaling overhead reduction
Proposal 2: Delta configuration can be reused/enhanced to reduce NTN-NTN handover signaling overhead 

Service link switch with same or different PCI

For service link switch over case, potentially all the UEs will reconnect to the same gNB and the “same” physical cell, using the same radio resource. Just because the change of relay satellite, PCI of the cell will change from one to another one based on Rel-17 conclusion. There is proposal to use the same PCI, then UE will see the same cell after a glitch in case of hard switch case or duplicated cells(in case of soft switch) for a while. So the same configuration as in source cell (including RB configuration, MAC configuration and CG configuration) could be all reused, but RACH is still necessary. 

Proposal 3: UE shall perform RACH procedure regardless PCI is changed or not in case service link switch

We particularly feel there is problem in case of soft switch situation while PCI is not changed, there would be a lot of interference in our understanding. And as RAN1 concluded in Rel-17, different PCI should be used.

In other hand, we do agree that all RRC configuration can be kept as same as for source cell, this will reduce all RRC signaling potentially. 

And in case the RRC configuration can be kept after handover case, instead of keeping the PCI same we prefer to explore light handover with all configuration unchanged:

Proposal 4: Introduce light handover for service link switch scenario , where UE could keep the same configuration as of source cell apart from PCI


RACH collision/handover storm

In both feeder link and or service link switch over scenario, the main issue is the PRACH collision due to handover storm. 

One solution proposed for this issue is to support RACH-less handover. 

Without RACH procedure, one potential behavior of UE is to continue using the TA used in source serving cell:
· For both service link and feeder link switch over cases, either feeder link or service link is changed after handover, and consequently UE-gNB RTT will be different before and after handover, the TA used in serving cell will not be usable in targe cell. 
· For earth moving cell scenario, if a UE handover into a cell from the same satellite and same gNB (it can be called intra-satellite intra-gNB handover), the TA will be kept same after handover. However in this scenario, since UE gradually handover out/in, the handover burst and PRACH collision issue is not so serious. 
Without RACH procedure, another potential behavior of UE is use the estimated TA (open loop TA) after handover:
· NTN UE is equipped with GNSS, it can do TA compensation, however RAN1/RAN4 did not agree to not skip RACH in Rel-17. We doubt that RAN1 and RAN4 now can conclude that RACH is not necessary anymore for TA purpose. But in any case, RAN2 cannot make the decision.

If RACH is anyway necessary, to solve the PRACH collision issue, we need to stagger the transmission of PRACH from different UEs for HO. Random backoff does not sound a good idea. some necessary configuration from network is preferred to increase the network control on which UEs could access target cell earlier and which UEs do a bit later.  

Proposal 5: RAN2 should discuss to stagger the PRACH transmissions for NTN-NTN handover with a NW controlled manner

Summary
[bookmark: OLE_LINK3]Regarding NTN-NTN handover enhancement for RRC_CONNECTED UEs in the quasi-earth-fixed cell and earth-moving cell to reduce the signalling overhead, we propose: 

Regarding handover signaling overhead reduction:
Proposal 1: RAN2 not presume group handover for signaling overhead reduction
Proposal 2: Delta configuration can be reused/enhanced to reduce NTN-NTN handover signaling overhead 

Regarding service link switch with same or different PCI: 
Proposal 3: UE shall perform RACH procedure regardless PCI is changed or not in case service link switch
Proposal 4: Introduce light handover for service link switch scenario , where UE could keep the same configuration as of source cell apart from PCI

Regarding HO/RA storm:
Proposal 5: RAN2 should discuss to stagger the PRACH transmissions for NTN-NTN handover with a NW controlled manner

