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1 Introduction
The handover enhancement for IAB was discussed in RAN2#122 meeting[1]. The relative agreement has been achieved as below. 

· 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 will continue discussion on the enhancement for connected mode mobility in IAB.
2 Discussion
2.1  Signalling optimization for sharing CellGroupConfig
According to the agreements, the target cell can be determined by detection and measurement
In RAN3#119bis-e meeting[2], information sharing between logical DUs for UE handover during migration of IAB-DU was discussed and assumed feasible. That is because, during the IAB-DU of mobile IAB-node is migrated while the co-located mobile IAB-MT handover is not performed, the access link for UEs towards the IAB-DU’s cell keeps unchanged. For the two logical DUs of the mobile IAB-node are sharing the same hardware of the mobile IAB-node, to handover UEs handed over from the source logical DU’s cell to the target logical DU’s cell, the low layer parameters (CellGroupConfig) which are configured by the source logical DU for the UEs can be reused on the target logical DU for the same UEs. 
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Figure 1. UE’s handover during the IAB-DU’s migration
Based on the legacy handover procedure, the CellGroupConfig configured by the source logical DU can be passed from the source CU of IAB-DU migration to the target CU of IAB-DU migration via HandoverPreparationInformation for the UE, then from the target CU to the target logical DU over F1AP during the UE Context Setup procedure. Upon receiving the CellGroupConfig configured by the source logical DU, the target logical DU can reuse it to configure the cell group for UE in the HO command.
However, for sharing CellGroupConfig between logical DUs, a lot of signalling will be consumed to convey the CellGroupConfig configured by the source logical DU, especially for large number of UEs’ handover. RAN3 decided to further discuss the signalling optimization on this issue[2]:
	To be continued: RAN3 to discuss, whether any signaling optimizations in RAN3 scope are possible and needed if the target logical mIAB-DU uses the same CellGroupConfig as the source logical mIAB-DU. 


In our view, if the UE’s identity assigned by the source DU is included in the HandoverPreparationInformation of inter-node message and conveyed via the UE Context Setup Request message over F1AP to the target logical DU, the target DU can identify the UE and obtain the CellGroupConfig configured by source DU for the UE. In that case, transferring the content of CellGroupConfig configured by source DU from the source CU to the target CU then from the target CU to the target logical DU is not needed, thus the signalling can be saved, in other words, the CellGroupConfig can be shared from the source logical DU to the target logical DU without explicit signalling transfer for CellGroupConfig.

Observation 1: The CellGroupConfig can be shared from the source logical DU to the target logical DU without explicit signalling transfer for CellGroupConfig.

Notice the ReconfigurationWithSync including newUE-Identity in the CellGroupConfig can identify the UE in the source logical DU, it is proposed the CellGroupConfig can be passed with ReconfigurationWithSync and without other elements of CellGroupConfig.
Proposal 1: The inter-node signaling can be saved by only including ReconfigurationWithSync without other elements in the CellGroupConfig in HandoverPreparationInformation for sharing CellGroupConfig between logical DUs.
2.2  How to determine the target cell

In RAN2#122 meeting[1], RAN assumes the target cell can be known by detection and measurement:

· 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).
Based on legacy approach, the source CU can determine the target cell during IAB-DU migration for UEs via measurement report from the UEs. However, if the source logical DU’s cell and the target logical DU’s cell share the same frequency, the target DU’s cell may not be turned on before the source DU’s cell is off, that UE cannot measure the target DU’s cell before HO. In that case, the target cell cannot be determined by measurement.
In the last RAN3 meeting[3], a working assumption was made for IAB-node reporting to the source CU on a mapping between source DU’s activated cells and target DU’s activated cells:

	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.

To be continued: 

It is FFS whether such mapping information is needed for all activated cells.


The mapping between the target DU’s cell and the source DU’s cell means the target DU’s cell is co-located with the source DU’s cell. By receiving the mapping relationship, the source CU can initiate UE handover directly to the target logical DU’s cell without measurement report from UE. 
In addition, the source CU also obtains the frequency information and the measurement configuration of the target DU’s cells from the reporting of IAB-node, so that it can judge whether the source DU’s cell and the target’s cell share the same frequency or configure UEs to measure the target DU’s cells.
Proposal 2: The source CU can determine the target cell for UE’s handover from the mapping between the source logical DU’s cells and the target logical DU’s cells and the information of the target logical DU’s cells which are reported by the IAB-node.
2.3  How to determine the beam indicated in HO command
It has been agreed in the last RAN2 meeting[1] that the indication on beam used in the target DU’s cell for RACH-less HO would be included in the RRC HO command for UE and the NW can select the beam from UE measurement report or by implementation:

· 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).

Normally, UE can report the measurement result on the target DU’s cell/beam to the source CU before handover and the measurement result can be passed from the source CU to the target CU during Handover Preparation procedure, then from the target CU to the target logical DU. Then the target DU can use the measurement result to determine the beam which the UE uses in the target DU’s cell after the RACH-less HO. It’s up to the target DU to determine whether use RACH-less HO to UE, also the beam used in the target DU’s cell for the UE. 
However, if the source DU’s cell and the target’s cell share the same frequency, the target DU’s cell cannot turn on before the source DU’s cell is off, that the UE cannot measure the target DU’s cell before HO. In that case, the target DU cannot obtain the measurement report of UE, then it can only determine the beam used in the target DU’s cell for UE based on the beam UE used in the source DU’s cell. For the target DU to obtain the beam which the UE uses in source DU’s cell, the UE’s identity which is assigned by the source DU can be transferred via the HandoverPreparationInformation during HO preparation and then from the target CU to the target logical DU during the UE Context Setup procedure over F1.
Observation 2: The target logical DU can select the beam for RACH-less HO based on the beam which UE uses in the source logical DU’s cell.
Notice the ReconfigurationWithSync including newUE-Identity in the CellGroupConfig can identify the UE in the source logical DU, it is proposed the CellGroupConfig is passed with ReconfigurationWithSync in the HandoverPreparationInformation during HO preparation.
Proposal 3: For target logical DU selecting the beam of RACH-less HO, the CellGroupConfig with ReconfigurationWithSync can be included in HandoverPreparationInformation.
3 Conclusion

In this contribution, we have some discussions on connected mode mobility enhancement for mobile IAB, and the following proposals are made:
Observation 1: The CellGroupConfig can be shared from the source logical DU to the target logical DU without explicit signalling transfer for CellGroupConfig.
Proposal 1: The inter-node signaling can be saved by only including ReconfigurationWithSync without other elements in the CellGroupConfig in HandoverPreparationInformation for sharing CellGroupConfig between logical DUs.
Proposal 2: The source CU can determine the target cell for UE’s handover from the mapping between the source logical DU’s cells and the target logical DU’s cells and the information of the target logical DU’s cells which are reported by the IAB-node.
Observation 2: The target logical DU can select the beam for RACH-less HO based on the beam which UE uses in the source logical DU’s cell.
Proposal 3: For target logical DU selecting the beam of RACH-less HO, the CellGroupConfig with ReconfigurationWithSync can be included in HandoverPreparationInformation.
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