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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]After the RAN2#122 meeting, RAN2 sent an LS on UE RACH-less handover for mobile IAB to RAN3 [1], which informed the related progress and asked RAN3 for feedbacks if necessary. The agreements reached in the last two meetings are shown below.
RAN2#121bis meeting agreements:
Feasibility of beam handling during RACH-less HO in the mIAB WI is FFS (and this need to be addressed for RACH-less to be supported for mIAB). 
RAN2 discuss further the following options to support beam operation for the first UL transmission/DL reception towards the target logical DU in RACH-less HO during DU migration:
Option 1: (Explicit approach) Explicit beam information is included in HO command. FFS the details. 
Option 2: (Implicit approach) UE re-uses the same beam status as in the source cell (the beam information is not carried explicitly in HO command).
RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. FFS UL grant and HO completion procedure in mIAB RACH-less HO.
RAN2#122 meeting agreements:
RAN2 think that to have a fast handover from UE point of view for legacy UEs it is important that the target cell is known to the UE (detected and measured).
For RACH-less, if supported, there would need to be a beam indication (in RRC HO command), which seems feasible in this release from R2 perspective. R2 assumes that the network can know/select the beam, either from network impl specific knowledge or from UE measurement report (legacy report).
for the UL grant and HO completion in RACH-less HO:
1. Both type-1 configured grant and dynamic grant are supported
2. FFS handling of supervision timer and when HO is considered successfully complete (expect to align with other WI). 
Send LS to RAN3 to check whether there are issues / feasibility concerns

This contribution mainly discusses the feasibility of RACH-less HO for mobile IAB.
2. Discussion
2.1 Decision of performing RACH-less HO
R18 mobile IAB-node may change the PCI of an activated mobile IAB-cell to avoid PCI collision. During the phase of PCI change, it is inevitable for the connected mode UE camping on this activated mobile IAB-cell to be handed over to the cell with new PCI. This may rely on the intra-CU HO procedure, if the PCI change is done through activating a new cell with new PCI to serve the UEs. Moreover, the DU migration also requires the UE to perform HO between two logical IAB-DUs which are served by source CU and target CU separately. In both cases, the UE HO procedure can be optimized by using the RACH-less HO mechanism to saving signalling, as long as the source cell and the target cell of the connected mode UE are both served by the same mobile IAB-node. 
Proposal 1: The RACH-less HO for mobile IAB is feasible for both the intra-CU case and inter-CU case.
Then, RAN3 need to discuss which node determines the RACH-less HO and the beam information to be indicated in the HO command for the UE. 
The working assumption raised in the last RAN3 meeting [2] can be an assistant information for the NG-RAN node to check whether the above condition is fulfilled.  
WA: As an enhancement to legacy handovers, the IAB-node may provide to the source DU’s CU a mapping between the source DU’s activated cells and the target DU’s activated cells so that the source DU’s CU can perform handover for the connected UEs. 
This agreement does not relate to the configuration sharing between two logical collocated mIAB-DUs
For the intra-CU case, the IAB-donor-CU can determine the RACH-less HO for the UE since it knows that the source cell and target cell is served by same IAB-node. While for the inter-CU case, there are two possible options for the decision-maker of performing RACH-less HO.
· Option 1: The source F1-terminating Donor-CU, because it may be aware of the mapping relationship between the source DU’s activated cells and the target DU’s activated cells. When the source F1-terminating Donor-CU detects the condition is met based on this mapping relationship, it can determine to perform RACH-less HO (e.g. indicate the same-TA case, etc.) and inform the target F1-terminating Donor-CU of this decision during the HO preparation procedure.
· Option 2: The target F1-terminating Donor-CU, because the target NG-RAN node is responsible for encoding the HO command message. The target F1-terminating Donor-CU may get the source cell from HO request message sent by the source F1-terminating Donor-CU, and determine to perform RACH-less HO (e.g. indicate the same-TA case, etc.) if the indicated source cell and the managed target cell are both served by the same mobile IAB-node.
Then it comes to the beam selection, the following alternatives could be considered according to these two options.
· Alternative 1: The source F1-terminating Donor-CU selects the beam by using the L3 beam measurement results, similar as the target cell selection.
· Alternative 2: The target F1-terminating Donor-CU selects the beam by using the L3 beam measurement results, which is forwarded transparently from the source F1-terminating Donor-CU.
· Alternative 3: The target DU (i.e. the target IAB-DU) selects the beam by using the L3 beam measurement results, which is forwarded transparently from the source F1-terminating Donor-CU via the target F1-terminating Donor-CU.
Regards to the beam selection of intra-CU case, it may be handled by the F1-terminating Donor-CU (similar as Alternative 1), or the target DU (similar as Alternative 3). 
Considering that the source F1-terminating Donor-CU knows the source cell and target cell is served by same IAB-node, and it has the L3 beam measurement results, option 1 and alternative 1 are the easiest way. 
Hence, it is proposed that, 
Proposal 2: The source F1-terminating Donor-CU determines to perform RACH-less HO as well as the beam used by the target cell, and informs the target F1-terminating Donor-CU during the HO preparation procedure.
2.2 HO completion in RACH-less HO
Expected to align with other WIs like NTN, the RACH-less HO procedure for mobile IAB could also be considered as completed when the UE receives the MAC CE with its resolution identity from the target cell. After the UE confirms the HO completion based on indication received from the IAB-DU, it will stop Timer T304 as handled in LTE. From the NW point of view, the RACH-less HO completion can be inferred:
1) after the target IAB-DU receives the RRCReconfigurationComplete message from the UE. The drawback is that the RRCReconfigurationComplete may be lost in the BH link between the mobile IAB-node and the target F1-terminating Donor-CU.
2) after the target F1-terminating Donor-CU receives the RRCReconfigurationComplete message conveyed in BH link. In this way, the drawback of 1) can be avoided.
Proposal 3: RAN3 to discuss which to be considered as the RACH-less HO completion from the NW point of view:
1) the target IAB-DU receiving the RRCReconfigurationComplete message
2) the target F1-terminating Donor-CU receiving the RRCReconfigurationComplete message

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
This paper provides our feedbacks on the support of RACH-less HO for mobile IAB. The following are proposed:
Proposal 1: The RACH-less HO for mobile IAB is feasible for both the intra-CU case and inter-CU case.
Proposal 2: The source F1-terminating Donor-CU determines to perform RACH-less HO as well as the beam used by the target cell, and informs the target F1-terminating Donor-CU during the HO preparation procedure.
Proposal 3: RAN3 to discuss which to be considered as the RACH-less HO completion from the NW point of view:
1) the target IAB-DU receiving the RRCReconfigurationComplete message
2) the target F1-terminating Donor-CU receiving the RRCReconfigurationComplete message
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