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Introduction
Rel-17 WID NR_IAB_enh [1] states
· Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   
This contribution analyses the technical detail on inter-donor adaptation. 
Discussion
2.1. inter-donor topology adaptation from SI
During the SI phase, one solution was captured in the TR38.874 [1] (copied as below). 


Figure 9.7.6-2: Procedure for adaptation of ST topology as shown in Figure 9.7.6-1
In this solution, the migrating IAB node (i.e. IAB-node 5 in above example) is handover from IAB-donor CU1 to IAB-donor CU2. The IAB-node 5 stops the DU operation (including over the air transmission) when the IAB-node 5 disconnect from source parent node, and resumes the DU operation (including over the air transmission) after the IAB-node 5 connect with IAB-donor CU2. For a UE connected with the IAB-node 5, it see the old cell disappearing causing RLF and initiation of connection re-establishment attempt. After IAB-node 5 resume the DU operation, the UE should detect the appearing cell and preferably select that one for the re-establishment (assuming they stay within the coverage of migrating node).
Proposal 1: the solution discussed in the SI can be the starting point for Rel-17. 
2.2. Handover preparation for the migrating IAB node
During the handover preparation procedure, the BH RLC channel information, e.g. QoS information, need to be transferred to target Donor-CU during the handover preparation procedure. Source Donor CU also need to transfer the IP address related information, e.g. the IP address request information, to target Donor-CU. Accordingly, target Donor-CU assign the new BAP address, and IP address to the migrating IAB node, which may be included in the RRC container. This also applies to the descendant IAB node of the migrating IAB node.    
Observation 1: Xn interface need to be enhanced, e.g. the BH RLC channel information need to be transferred to target Donor-CU when the Source Donor-CU initiate the handover preparation for the migrating IAB node and descendant IAB node.
Proposal 2: RAN3 study the impact to Xn interface to support handover the migrating IAB node and descendant IAB from Source Donor to Target Donor. 

2.3. Handover preparation for the UE connected to the migrating IAB node
As discussed above, a UE connected with the IAB-node 5 see the old cell disappearing causing RLF and initiation of connection re-establishment attempt. After IAB-node 5 resume the DU operation, the UE should detect the appearing cell and preferably select that one for the re-establishment (assuming they stay within the coverage of migrating node). There will be therefore delays first to detect RLF (depends on the filtering of RLM measurements) and then to detect the new appearing cell.
When the migrating IAB node has the descendant IAB node, the inter-CU topology adaptation procedure described above may cause multiple subsequent RLFs for descendant IAB-nodes and UEs of the migrating IAB-node. This may cause long service interruption for the UEs, especially for the UEs connected with the leaf descendant IAB node of the migrating IAB node. Further enhancement is needed to reduce this service interruption.
Observation 2: UEs served by the migrating IAB-node and descendant IAB node experience connection break due to delay in detecting RLF in the source cell and delay detecting the new cell.
To alleviate the negative impact due to such issue (e.g. reduce the interruption), it would be better to have network control over the UE behaviour so that they could be directed to the new cell to be served by the same IAB-node which they were connected to. A basic option for the network control would be to use HO signalling also for the UEs so that they would not connect to other cells (presumably non-optimum from coverage point of view) during the IAB-node migration.
Observation 3: To have network control over the UE behaviour during the IAB-node migration, RLF/re-selection could be replaced with HO signalling to direct the cell selection to the cell served by the same IAB-node after the migration.

Proposal 3: To reduce the interruption, RAN3 develop the solution to use handover procedure for the UE(s) and descendant IAB node(s) connected to the migrating IAB node, during the inter-Donor Topology Adaptation. 

In order to enable handover for the UE, following issues need to be studied:
· How and When does the gNB-DU in the migrating IAB node setup F1 interface with target Donor-CU?
In current inter-CU mobility, target CU initiate the F1AP UE Context Setup procedure towards the target DU to setup the UE context. In this case, the target DU is actually hosted in the same IAB node (e.g. the same IAB-node 5 before the inter-Donor topology adaptation, and after the inter-Donor topology adaptation). This requires the F1 interface to be setup between the DU in the IAB-node 5 and Target Donor-CU, while the IAB-node 5 is still in communication with the Source Donor-CU. Since One gNB-DU is connected to only one gNB-CU, it needs further study on how and when the DU in the IAB-node 5 setup the F1 interface with both Source Donor-CU and target Donor-CU. 

· Target cell for the UE 
The handover preparation procedure for the UE is initiated when the IAB-node 5 still connect with the Source Donor-CU, which means the “target” cell in IAB-node 5 is not operation yet (i.e. no over the air transmission). So the Source Donor-CU cannot use the measurement report from the UE, e.g. to determine the target cell. After the inter-Donor topology adaptation, the UE is very likely still connect with the “same” physical cell, even the cell may use a different PCI/NCI. It needs further study on how the Source Donor-CU and target Donor-CU know the target cell for the UE. 

· MAC reset and RLC re-establishment
Current HO procedure includes MAC reset and RLC re-establishment during the HO execution. Similarly to certain bearer-type-change cases in MR-DC (see TS 37.340 Annex A), for UEs connected to the migrating node, this would be basically an unnecessary operation as MAC and RLC would be re-established to the same node over the same radio link. This may be up to RAN2 to determine the possible optimization. The impact to RAN3 may be further studied based on RAN2 conclusion.  

· Advance configuration of target path
The mobility procedure in a multi-hop scenario will require re-configuration of, not only the migrating node and the donor nodes, but also each intermediate node on the affected paths. This causes large signalling overhead and latencies and extended break in the backhaul connection and service interruption for the UEs. Referring to steps A and C in Fig.1, the target CU has to configure the routing and channel mapping for the target path in advance, and the source CU eventually has to release the source path configurations. The advance configuration of the target path (incl. intermediate nodes) would shorten the service interruption. When the migrating IAB node has descendant IAB node, the advance configuration also includes the preconfigure in the descendant IAB nodes. 

Proposal 4: RAN3 consider above issues when study the solution for inter-Donor Topology Adaptation. 

Conclusion
In this contribution, we have analysed how to perform the inter-Donor topology adaptation. Our proposal is: 
Proposal 1: the solution discussed in the SI can be the starting point for Rel-17. 

Observation 1: Xn interface need to be enhanced, e.g. the BH RLC channel information need to be transferred to target Donor-CU when the Source Donor-CU initiate the handover preparation for the migrating IAB node and descendant IAB node.

Proposal 2: RAN3 study the impact to Xn interface to support handover the migrating IAB node and descendant IAB from Source Donor to Target Donor. 

Observation 2: UEs served by the migrating IAB-node and descendant IAB node experience connection break due to delay in detecting RLF in the source cell and delay detecting the new cell.
Observation 3: To have network control over the UE behaviour during the IAB-node migration, RLF/re-selection could be replaced with HO signalling to direct the cell selection to the cell served by the same IAB-node after the migration.

Proposal 3: To reduce the interruption, RAN3 develop the solution to use handover procedure for the UE(s) and descendant IAB node(s) connected to the migrating IAB node, during the inter-Donor Topology Adaptation. 

Proposal 4: RAN3 consider above issues when study the solution for inter-Donor Topology Adaptation.
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