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1	Introduction
On the topology adaptation for mobile IAB, the last meeting achieved the following  [1]:

	As already supported in Rel17, a mobile IAB-MT and its co-located mobile IAB-DU may be served by different donor CUs.
The mobile IAB donor that the co-located IAB-DU connects to may remain unchanged after the IAB-MT HO. 
RAN3 to discuss whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT stays connected to the same donor before and after the mobile IAB-DU migration.
RAN3 to discuss whether a mobile IAB-DU can execute inter-donor migration, while the co-located mobile IAB-MT executes inter-donor migration.
When IP connectivity between target IAB-donor DU and source IAB-donor CU is available, and when Xn connectivity between source and target donor CU is available, the Rel-17 partial migration is used as baseline for supporting the F1 transport migration and inter-donor routing when an mobile IAB-DU and its co-located mobile IAB-MT are connected to different donor CUs.
The mobile IAB-node may perform multiple consecutive partial migrations without inter-donor migration of its mobile IAB-DU. 
RAN3 to discuss how inter-donor topology adaptation can be supported for mobile IAB in absence of Xn and/or inter-donor IP routability.
Mobility of dual-connected mobile IAB nodes is down prioritized in Rel18.
Rel17 mechanisms support intra donor CU migration of mobile IAB. 
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.
RAN3 to discuss whether a mobile IAB node may be configured with multiple configurations, each corresponding to a different target donor, that can be activated upon fulfillment of certain condition(s). The details of the configurations are FFS.



This contribution aims to make further progress in the discussion of mobile-IAB inter-donor migration procedures. 

2	Discussion
2.1	Full migration
RAN3 agreed that the mobile IAB-MT can perform one or multiple inter-donor partial migration procedures while the IAB-DU remains connected at the same IAB-donor-CU. It remains to be discussed whether the mobile IAB-DU can perform inter-donor migration while the co-located IAB-MT remains connected at the same IAB-donor-CU, or whether the mobile IAB-DU needs to migrate together with the co-located mobile IAB-MT.
RAN3 further agreed that during inter-donor IAB-DU migration, the UEs connected to the IAB-node need to perform a handover between two logical IAB-DUs residing on the IAB-node. 

Issue: Signaling storm
In case there are many UEs connected to the IAB-node, e.g., for the deployment on a large train, it should be possible to conduct the migration of all UEs in a gradual manner to avoid a signaling storm. 
Proposal 1-1: Inter-donor mobile IAB-DU migration allows gradual handover of UEs connected to the mobile IAB-node.

Issue: Independent vs. concurrent IAB-MT/IAB-DU migration
Since partial migration allows the mobile IAB-MT to independently move to a separate IAB-donor-CU, it should be possible for the co-located IAB-DU to independently move to a separate IAB-donor-CU. The mobile IAB-DU should at least be able to move to the IAB-MT’s IAB-donor-CU. This is especially necessary, e.g., if the mobile IAB-MT has conducted multiple sequential partial migrations, and the F1-terminating and non-F1-terminating IAB-donors have reached significant mutual distance. The independent migration of IAB-MT and IAB-DU should be considered the baseline.
Proposal 1-2: As the baseline, the mobile IAB-DU can perform inter-donor migration while the co-located mobile IAB-MT stays connected with the same IAB-donor-CU.
In some use cases, it might be beneficial to migrate mobile IAB-MT and co-located IAB-DU together. This might reduce interruption time, and it may be beneficial in deployments without inter-donor IP connectivity. For these reasons, RAN3 should investigate whether and how concurrent migration of mobile IAB-MT and co-located IAB-DU is possible.  
Proposal 1-3: RAN3 to discuss how concurrent migration of mobile IAB-MT and co-located IAB-DU can be supported.

Issue: Aspects of IAB-DU migration
RAN3 agreed that the UEs connected to the mobile IAB-node are handed over from the cell of the logical mobile IAB-DU that has an F1AP association with the source CU to the cell of the logical mobile IAB-DU that has an F1AP association with the target CU. Based on this agreement, the following aspects need to be discussed: 
· The node and/or event that triggers the establishment of the F1AP association between mobile IAB-node and target CU,
· The node and/or event that triggers the delivery of the handover command to the UEs.
· The node and/or event that triggers the release of the F1AP association between mobile IAB-node and source CU.
Proposal 1-4: For inter-donor IAB-DU migration, RAN3 to discuss which node and/or event to trigger:
1) the establishment of the F1AP association between mobile IAB-node and target CU,
2) the delivery of the handover command to the UEs,
3) the release of the F1AP association between mobile IAB-node and source CU.

Issue: Mobile IAB-MT and IAB-DU are migrated together
Since both, IAB-MT migration and IAB-DU migration, are multi-step procedures, it needs to be discussed on how both procedures can be merged “together”.
This discussion is best started from the viewpoint of the UEs that are connected to the mobile IAB-node. These UEs need to handover from the logical source IAB-DU to the logical target IAB-DU, which have a separate F1AP association with the source IAB-donor and the target IAB-donor, respectively. 
The following options can be considered for the connectivity of these F1AP associations:
Option 1: Simultaneous F1AP connectivity to source and target CUs is available before IAB-MT handover execution.
	In this case, the UEs can conduct handover execution before IAB-MT handover execution.
Option 2: Simultaneous F1AP connectivity to source and target CUs is available after IAB-MT handover execution.
In this case, the UEs can conduct handover execution after IAB-MT handover execution.
Option 3: Simultaneous F1AP connectivity to source and target CUs is available before and after IAB-MT handover execution.
In this case, the UEs can conduct handover execution before or after IAB-MT handover execution. This implies more configuration overhead than Options 1 and 2.
Proposal 1-5: RAN3 to support simultaneous F1AP connectivity to source and target CU to be available before IAB-handover execution as well as after IAB-MT handover execution.

2.2	Enhancements to partial migration
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Figure 1: Mobile IAB-node conducting two sequential partial migrations 
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Figure 2: Procedures for two sequential partial migrations   
Based on RAN3 agreement, the mobile IAB-node can conduct multiple sequential partial migrations without migrating the co-located IAB-DU. For partial migration, Rel-17 procedures can be used. In particular, for traffic migration, the Rel-17 Xn IAB Transport Migration Management/Modification messages can be used. 
Figure 1 shows an example of an IAB-node performing two partial migrations in sequence from CU1 to CU2 and then to CU3. Figure 2 shows a rough outline of the corresponding signaling.
Step 1-1: After the IAB-MT’s first handover, CU1 passes the mobile IAB-DU’s traffic information to CU2 via the Xn IAB Transport Migration Management Request.
Step 1-2: CU1 obtains CU2’s L2 information via the Xn IAB Transport Migration Management Response.
Step 2-1: After the IAB-MT’s second handover, CU2 passes the mobile IAB-DU’s traffic information, which it obtained from CU1, to CU3 via the Xn IAB Transport Migration Management Request.
Step 2-2: CU2 obtains CU3’s L2 information via the Xn IAB Transport Migration Management Response. 
Step 2-3: CU2 then passes CU3’s L2 information to CU1 via the Xn IAB Transport Migration Modification Request. 
Step 2-4: CU1 replies to CU2 via the Xn IAB Transport Migration Modification Response.
In this and all following signaling, CU2 can acts as a proxy between CU1 and CU3 for all IAB transport migration signaling. In case of a sequence of multiple partial migrations, the proxy functionality extend to all intermediate CUs visited by the IAB-MT. This proxy operation will certainly create significant signaling overhead. To reduce this overhead, an optimization is possible where the Xn IAB transport migration exchange is directly conducted between the F1-terminating CU and the non-F1-terminating CU as shown in Steps 2-5 and 2-6 in Figure 2. 
Proposal 2-1: RAN3 to attempt to reuse Rel-17 procedures for a sequence of partial migrations of the mobile IAB-node.
Proposal 2-2: After a sequence of partial migrations, the F1 terminating CU and the non-F1 terminating CU to directly exchange Xn IAB Transport Migration messages with each other.

2.3	Absence of Xn and inter-donor IP routability
Rel-17 inter-donor partial migration relies on Xn connectivity between IAB-donors. Further, IP routability needs to be supported between the source IAB-donor-CU and the target IAB-donor-DU. 
For stationary IAB deployments, partial migration remains of local nature, and therefore, Xn connectivity and inter-donor IP routability can be easily configured. For mobile IAB deployments, inter-donor migration may have to be supported between a large number of donor pairs, where Xn connectivity and/or inter-donor IP routability may not always be supported.
It would therefore be desirable to support inter-donor topology adaptation for mobile IAB also via NG. This can be accomplished in the following manner:
· IAB-MT migration uses NG handover. 
· F1-C is routed over NG in the same manner as it can already be routed via Xn-C.
The inter-donor Xn IAB Transport Management Migration/Modification procedures are not needed since there is no inter-topology routing, and all IP address allocation is based on RRC container.
Migration of F1-U should not be conducted via NG. This implies that NG-based inter-donor migration may suffer from a slightly higher interruption time.  
Proposal 3-1: Inter-donor partial and full migration for mobile IAB to be supported via NG.
Proposal 3-2: For NG-based inter-donor migration, F1-C to be carried over NG-AP.
Conclusion
This contribution discussed procedures to for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration. The following proposals have been made:

Proposal 1-1: Inter-donor mobile IAB-DU migration allows gradual handover of UEs connected to the mobile IAB-node.
Proposal 1-2: As the baseline, the mobile IAB-DU can perform inter-donor migration while the co-located mobile IAB-MT stays connected with the same IAB-donor-CU.
Proposal 1-3: RAN3 to discuss how concurrent migration of mobile IAB-MT and co-located IAB-DU can be supported.
Proposal 1-4: For inter-donor IAB-DU migration, RAN3 to discuss which node and/or event to trigger:
1) the establishment of the F1AP association between mobile IAB-node and target CU,
2) the delivery of the handover command to the UEs,
3) the release of the F1AP association between mobile IAB-node and source CU.

Proposal 1-5: RAN3 to support simultaneous F1AP connectivity to source and target CU to be available before IAB-handover execution as well as after IAB-MT handover execution.


Proposal 2-1: RAN3 to attempt to reuse Rel-17 procedures for a sequence of partial migrations of the mobile IAB-node.
Proposal 2-2: After a sequence of partial migrations, the F1 terminating CU and the non-F1 terminating CU to directly exchange Xn IAB Transport Migration messages with each other.

Proposal 3-1: Inter-donor partial and full migration for mobile IAB to be supported via NG.
Proposal 3-2: For NG-based inter-donor migration, F1-C to be carried over NG-AP.
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