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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
RAN2 confirmed to support RACH-less handover for all scenarios including, intra and inter satellite, with and without gateway/gNB switch. Moreover, many details regarding RACH-less handover have been confirmed with some minor FFSs left. Regarding RACH-less CHO, during RAN2#121bits meeting, we had initial agreement on considering RACH-less with time-based CHO: 

	Consider to support combining RACH-less HO with time-based CHO for NTN, taking into account the 1) validity of pre-allocated grant and potential waste of reserved resource; 2) when/how to provide dynamic grant in PDCCH.



In this contribution we further discuss and propose to support RACH-less CHO for all conditional handover scenarios. 
Discussion
Support RACH-less CHO
In NTN, reducing signalling load is the key objective. Considering the very frequent handovers experienced by a given UE (in both quasi-fixed earth moving Cell and earth moving cell scenarios) and a large amount UEs handovers at the same time (in satellite switch scenario), how to reduce signalling load during HO procedure is even the one of the most important issues in NTN.
Two mechanisms have been considered to reduce the signalling overhead during the past meetings. One is CHO which is very important and fundamental feature. With CHO, CHO related configuration (e.g. CHO condition and candidate gNBs) can be sent by source gNB to UE time ahead of HO execution. UE can evaluate whether CHO condition is met or not the perform the HO execution without HO command, which can reduce the handover interruption and HO related signalling largely, the gain is particular high considering the longer gNB-UE RTT in NTN scenario. 
The second mechanism to reduce signalling load of HO procedure is RACH-less. It is obvious that RACH-less procedure can largely reduce the interruption and avoid RACH signalling storm by omitting RACH procedure at target cell. 
In email discussion [1], the following proposal has been made, however no final conclusion has been made during the R2#123 meeting. We think RAN2 can confirm to support RACH-less at least time-based CHO combing with RACH-less first. 
“Support time-based CHO combining with RACH-less.”
Proposal 1: RAN2 confirms to support (at least) time-based CHO combing with RACH-less.

Issues of RACH-less CHO
Two issues have been mentioned regarding support RACH-less CHO
· validity of pre-allocated grant and potential waste of reserved resource; 
· when/how to provide dynamic grant in PDCCH.
We can firstly see why in CHO scenario these two issues will be raised. In RACH-less scenario, the UL Grant for initial message transmission from UE to target gNB is required to be sent by source gNB to UE. 
For normal HO, these two issues don’t exist. In case that pre-allocated grant is reserved for the UE, source gNB makes to decision to perform the HO first, and start the negotiation procedure with target gNB. Target gNB is aware of that the HO execution will be performed immediately upon the reception of HO command by the UE, therefore gNB will reserve the sources for UE for the initial UL message transmission and send the related information to source gNB during HO preparation phase. In 
However for CHO, once source gNB decides to perform CHO, source gNB will first negotiate with target gNB and candidate gNBs. Target gNB and candidate gNBs still need to reserve the sources for UE at this stage.However all the gNBs including source gNB, target gNB and candidate gNBs are not ware of when UE performs the CHO execution exactly. The pre-allocated grant might be wasted or even not used.
For dynamic grant scenario, the issue is similar which is also coming from uncertainty of the CHO execution timing. Target gNB cannot predicate the CHO timing clearly and furtherly has no idea when
For time-based CHO scenario, the issue might be able to be solved easily. UE needs to perform the CHO during the time duration [threshold, threshold + duration], therefore gNBs can predict when to allocate the UL Grant. However for general CHO scenario, uncertainty of the CHO execution timing will anyway exist and should be solved. 
Observation: The two issues can be solved for time-based CHO scenario. 
Proposal 2: Recommend RAN2 to discuss the solution for general CHO + RACH-less scenario. 

Additional Enhancements for RACH-less HO completion
During R2#122 meeting, the following agreement has been made. It implies that the legacy LTE approach which is NW sends the UE Contention Resolution Identity MAC CE is reused for RACH-less HO completion. However still some companies consider that any PDCCH/PDSCH addressed to C-RNTI can be used for RACH-less HO completion.
“LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI.’
In tdoc[2], it proposed that NW confirms RACH-less HO completion scheduling DL data (if available). Otherwise, the NW schedules a UE contention resolution identity MAC CE. We agree with the proposal that using the MAC CE approach is a compromised solution that does not require further specification changes. However, there is room for further optimization with low specification efforts. A simple enhancement could be that the NW decides whether to schedule DL data (if available) or a MAC CE in the PDSCH.
Proposal 3: NW confirms RACH-less HO completion scheduling DL data (if available). Otherwise, the NW schedules a UE contention resolution identity MAC CE.

Summary
[bookmark: OLE_LINK3]In this contribution, we discuss motivations of supporting RACH-less CHO and possible enhancements to make RACH-less CHO feasible in all NTN scenario. 
Proposal 1: RAN2 confirms to support (at least) time-based CHO combing with RACH-less.
Observation: The two issues can be solved for time-based CHO scenario. 
Proposal 2: Recommend RAN2 to discuss the solution for general CHO + RACH-less scenario. 
Proposal 3: NW confirms RACH-less HO completion scheduling DL data (if available). Otherwise, the NW schedules a UE contention resolution identity MAC CE.
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