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1 Introduction
In RAN3#117e meeting[1], agreements on mobility of IAB-node have been made: 
For DU migration cases, to execute the handover of the served UEs, the mobile IAB-node concurrently supports two logical mobile IAB-DUs, which have F1AP associations with the source CU and the target CU, respectively.

The UEs connected to the mobile IAB-node are handed over from the cell of the logical mobile IAB-DU (i.e., the source logical mobile IAB-DU) that has an F1AP association with the source CU to the cell of the logical mobile IAB-DU (i.e., the target logical mobile IAB-DU) that has an F1AP association with the target CU.

According to the agreements, as illustrated in following figure, UEs served by the mobile IAB-node are handed over between cells pertaining to two logical IAB-DUs with F1 association to source donor-CU and target donor-CU respectively.
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Figure 1: UE handover between cells pertaining to different logical IAB-DUs
In RAN2#119e meeting[2], following agreement was made:
P3: For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case.
This contribution discusses the handover procedure for legacy UE which is served by mobile IAB-node in two scenarios, i.e., the legacy UE sees the two cells as separate physical cells and the legacy UE sees the two cells as the same physical cell. 
2 Discussion
2.1  Two logical cells are seen as separate physical cells
Cells on two logical DUs use different PCIs or frequencies.
Two schemes can be discussed:

· Cells with different frequencies

The two cells can be operated at the same time.
UE can be smoothly handed over from the source cell to the target cell via the legacy handover procedure. During the UE handover procedure, both two cells should be active to avoid service interruption.
· Cells with different PCIs at the same frequency
The two cells cannot be operated at the same time. 
The legacy handover procedure can be applied. RRCReconfiguation for HO command at least contains MasterKeyUpdate and ReconfigurationWithSync including PCI and common cell configuration of target cell.
However, UEs may suffer from service interruption, since all the HO commands for UEs should be delivered before the PCI is changed to target cell while HO can only be completed after the PCI is changed to target cell. That will cause T304 expiry and RLF. To prevent RLF as much as possible, UEs can be configured with CHO, otherwise UEs should be configured with T304 of longer period.
Since two cells are not operated simultaneously, the mobile IAB-node can deliver UL F1AP messages for UE correctly even if C-RNTI for the UE remains the same. Before the PCI switching, UL F1AP messages are sent to the source donor-CU by the source logical-DU via the F1 association with the source donor-CU. While after the PCI switching, UL F1AP messages are sent to the target donor-CU by the target logical-DU via the F1 association with the target donor-CU. Thus, the C-RNTI for UE can remain the same after PCI switching. 
Proposal 1: For the scheme of cells with different PCIs at the same frequency, following are proposed:

· All HO commands for UEs should be delivered before PCI switching.

· To prevent RLF, UE can be configured with CHO or T304 of longer period.

· The C-RNTI for UE can remain the same after PCI switching.
2.2  Two logical cells are seen as same physical cell
Cells on two logical DUs use the same PCI and frequency. Other cell configurations can be kept the same as well. UE sees two cells as the same physical cell. However, NCGI should be different for the two cells, as they belong to different donor-CU. The two cells cannot be operated at the same time.
For NCGI switching, the UE can acquire the modified system information for changing the NCGI.
As security key should be changed for UE, legacy handover procedure is necessary. RRCReconfiguration message should at least include MasterKeyUpdate and ReconfigurationWithSync indicating the same PCI and common cell configuration with the source cell.
If the HO commands are delivered to UEs after the change of NCGI, the UEs connected can still be served by the source cell and the source donor-CU after NCGI is changed. If the HO commands are delivered to UEs before the change of NCGI, the UEs connected can be served by the target cell and the target donor-CU before NCGI is changed.
It can be observed that some UEs are handed over before the change of NCGI while other UEs are handed over after the change of NCGI. As a result, the IAB-node doesn’t know whether the UL F1AP message for UE should be delivered to the source donor-CU via the F1 association with source donor-CU or delivered to the target donor-CU through the F1 association with target donor CU. Therefore, different C-RNTI should be allocated to UE. 
Proposal 2: For the scheme of cells with the same PCI and frequency, following are proposed:
· New NCGI can be delivered to UE via modification of system information.

· HO commands for UEs can be delivered after or before NCGI switching.
· Different C-RNTI should be allocated to UE. 
2.3  Summary
As the discussion above, there are 3 schemes for the cells on two logical DUs and pros/cons for each scheme are listed as below.

Scheme 3 has most advantages compared with the other two.
For scheme 1, the only disadvantage is low resource efficiency. However, due to the mobility of IAB-node, the frequency used for IAB-donor-DU may need to be changed according to network deployment. Thus, there may be use case for scheme 1.
All the 3 schemes are feasible, however, scheme 2 should be deprioritized for introducing service interruption.
	Scheme
	Pros
	Cons

	1. Cells with different frequencies
	No service interruption.

Limited impact to spec for reusing legacy handover procedure.
	Low resource efficiency for using different frequencies.

	2. Cells with different PCIs at the same frequency
	High resource efficiency for using the same frequency.
	Enhancement may be needed to reduce service interruption due to RLF.

	3. Cells with the same PCI and frequency
	High resource efficiency for using the same frequency.

No service interruption.

Limited impact to spec for reusing legacy handover procedure.
	


Proposal 3: UE can see the two cells as separate or same physical cell(s), however, cells with different PCIs at the same frequency should be deprioritized.
3 Conclusion

In this contribution, we have discussed the handover procedure for handover of legacy UE which is served by mobile IAB-node under different scenarios. The following proposals are made:
Proposal 1: For the scheme of cells with different PCIs at the same frequency, following are proposed:

· All HO commands for UEs should be delivered before PCI switching.

· To prevent RLF, UE can be configured with CHO or T304 of longer period.
· The C-RNTI for UE can remain the same after PCI switching.
Proposal 2: For the scheme of cells with the same PCI and frequency, following are proposed:

· New NCGI can be delivered to UE via modification of system information.

· HO commands for UEs can be delivered after or before NCGI switching.
· Different C-RNTI should be allocated to UE. 
Proposal 3: UE can see the two cells as separate or same physical cell(s), however, cells with different PCIs at the same frequency should be deprioritized.
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