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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this paper, we discuss the DU migration of a mobile IAB-node and its decoupling with the co-located MT handover. The discussion is based on the following agreements made at the previous RAN3 meetings [1], [2] and [3]:
	At RAN3#117:
· 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.
· The mobile IAB-node may perform multiple consecutive partial migrations without inter-donor migration of its mobile IAB-DU.
· 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.
At RAN3#117bis:
· mIAB-DU migration and mIAB-MT handover can be executed independently from each other. Details on the scenarios need to be further discussed
· For partial migration of mIAB-node, the inter-donor HO of mIAB-MT is decided and triggered by the donor CU serving the mIAB-MT.
· The donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration or inter-donor F1 transport migration for the mIAB-DU.
· For inter-donor partial migration, the donor CU serving the mIAB-DU is informed about the mIAB-MT HO. FFS on signalling details concerning the indication.
· For partial migration of mIAB-node, the donor CU serving the mIAB-DU and the target donor CU for the mIAB-MT HO can directly exchange Xn IAB Transport Migration messages, in case direct Xn connectivity exists (or is established) between the two donor CUs.
At RAN3#118:
· WA: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. This WA is subject to validation that the impact involved is affordable.
· In case the donor of the mIAB-DU decides the F1AP setup for DU migration, the donor of the mIAB-DU triggers via F1 signalling the IAB node to perform the F1 Setup procedure for the DU migration. An OAM based solution is not excluded.
· The mIAB-MT’s source donor CU can send the info on the mIAB-MT’s target donor CU to the mIAB-DU’s donor CU after the completion of IAB-MT HO.
· The mIAB-MT ID sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU is the XnAP UE ID. FFS which donor generates this ID. 
· The trigger for F1 setup between the mobile IAB-node’s second logical DU and its donor CU may be based on OAM or pre-configuration.





Discussion
Target donor-CU for mobile IAB-DU migration
It can be noted that a mobile IAB-node can be partially migrated as other IAB-nodes according to Release 17. Also, this mobile IAB-MT (mIAB-MT) handover is driven by the radio conditions, and it should not be delayed to maintain backhaul connection and to avoid service interruption at the served UEs.
[bookmark: _Hlk125448690]Observation 1: A mIAB-MT handover should not be delayed to maintain backhaul connection and to avoid service interruption at the served UEs.
Based on this first observation, it may happen that a mIAB-MT handover is triggered and executed while a migration of the co-located mobile IAB-DU (mIAB-DU) is on-going. Thus, even if the target donor-CU for the mIAB-DU migration is restricted to the mIAB-MT's donor-CU, in some situations the F1 terminating donor-CU after the mIAB-DU migration may finally be different from the non-F1 terminating donor-CU after handover of the co-located mIAB-MT.
Observation 2: Considering that a mIAB-MT handover should not be delayed may lead to situations where a mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs.
Besides, the criteria for DU migration and MT handover differ: MT handover is driven by the radio conditions while DU migration decision may be based, for instance, on the available connectivity between donor-CUs and/or for load balancing purpose.
Observation 3: The criteria to select a target donor-CU for a mobile IAB-node depend on the migration type, i.e., MT handover or DU migration.
Thus, according to the above observations, it should be supported, for flexible and smooth IAB network management purpose, that a mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. 
Proposal 1: The IAB-DU of a mobile IAB-node may be migrated towards a target F1 terminating donor-CU different from the non-F1 terminating donor-CU serving the co-located IAB-MT.
[bookmark: _Hlk117758947]Then, when the F1 donor CU serving the mIAB-DU decides whether to execute mIAB-DU migration, it may request the mobile IAB-node to activate a second logical DU to be served by a target F1 donor-CU identified in the request. 
For instance, the F1 donor-CU may trigger the gNB-CU Configuration Update procedure to request the mobile IAB-node to setup a new F1 connection with an identified target F1 donor-CU. Then, the activated logical DU triggers a F1 setup procedure with the target F1 donor-CU. In case the request from the F1 donor-CU does not identify a target F1 donor-CU, then the activated logical DU triggers a F1 setup procedure with the non-F1 terminating donor-CU of the mobile IAB-node.
Proposal 2: When requested by its serving F1 donor CU to setup a new F1 connection, a mobile IAB-node may execute a F1 setup procedure with the target F1 donor-CU indicated in the request. In the absence of such indication, the mobile IAB-node executes the F1 setup procedure with the non-F1 terminating donor-CU. 

Decoupling mIAB-MT handover and mIAB-DU migration
When analysing the impact of concurrent MT handover and DU migration for a mobile IAB-node, it appears that it is the DU migration that may fail due to the possible modification of the backhaul path to communicate with the mobile IAB-node. Depending on when the original backhaul path between the mobile IAB-node and the source non-F1 terminating donor-CU is no longer available, F1 setup procedure or UE handover procedure in DU migration is likely to fail at some point. On the other hand, the handover of the mobile IAB-MT (mIAB-MT) should not be impacted by a concurrent migration of the co-located mobile IAB-DU (mIAB-DU).
As a safe approach, a mIAB-DU migration should be executed and completed while the co-located mIAB-MT stays connected to the same donor-CU. However, assuming a mIAB-MT handover should not be delayed to maintain backhaul connection and to avoid service interruption at the served UEs, a mIAB-MT handover may be triggered when a mIAB-DU migration is on-going. What can be done is to limit the cases of concurrent MT handover and DU migration by preventing the triggering of a mIAB-DU migration while a handover of the co-located mIAB-MT is on-going.
Thus, when the non-F1 terminating donor-CU of a mobile IAB-node detects the need to execute a mIAB-MT handover, the non-F1 terminating donor-CU may immediately inform the F1 terminating donor-CU.
[bookmark: _Hlk125668957]Proposal 3: The non-F1 terminating donor-CU of a mobile IAB-node may inform the F1 terminating donor before executing a MT handover of the mobile IAB-node.

Then, the F1 terminating donor-CU may disable the execution of a DU migration for the mobile IAB-node until completion of the handover process for the co-located mIAB-MT. 


Procedures for mIAB-DU migration
To trigger the handover of UEs served by the mobile IAB-node during the mIAB-DU migration, the target F1 donor-CU may inform the source F1 donor-CU about the activation of new cell(s) in the second logical DU of the mobile IAB-node. For this purpose, the target F1 donor-CU may execute the NG-RAN node configuration update procedure with the source F1 donor-CU. Once informed, the source F1 donor-CU can send a handover command to the UEs served by the migrating mobile IAB-node.
Proposal 4: The NG-RAN node configuration update procedure may be used by the target F1 terminating donor-CU of a mobile IAB-node to inform the source F1 terminating donor-CU about the ID(s) of the cell(s) served by the second logical DU of the mobile IAB-node. 

Also, if the target F1 donor-CU is different from the non-F1 donor-CU, the target F1 donor-CU should be informed about the current non-F1 donor-CU serving the co-located mIAB-MT of the mobile IAB-node. This would allow the target F1 donor-CU to setup the IAB transport migration toward the non-F1 donor CU’s topology.
Proposal 5: The target F1 donor-CU for the migration of a mobile IAB-DU should be informed about the current non-F1 donor-CU serving the co-located mobile IAB-MT.


Conclusion
In this contribution, we have discussed the interest that a mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs, and we have proposed a solution to limit concurrent MT handover and DU migration at a mobile IAB-node. Besides, we have proposed some procedures to manage the DU migration of a mobile IAB-node. Finally, the following observation and proposals have been made:
Observation 1: A mIAB-MT handover should not be delayed to maintain a backhaul connection and to avoid service interruption at the served UEs.
Observation 2: Considering that a mIAB-MT handover should not be delayed may lead to situations where a mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs.
Observation 3: The criteria to select a target donor-CU for a mobile IAB-node depend on the migration type, i.e., MT handover or DU migration.

Proposal 1: The IAB-DU of a mobile IAB-node may be migrated toward a target F1 terminating donor-CU different from the non-F1 terminating donor-CU serving the co-located IAB-MT.
Proposal 2: When requested by its serving F1 donor CU to setup a new F1 connection, a mobile IAB-node may execute a F1 setup procedure with the target F1 donor-CU indicated in the request. In the absence of such indication, the mobile IAB-node executes the F1 setup procedure with the non-F1 terminating donor-CU.
Proposal 3: The non-F1 terminating donor-CU of a mobile IAB-node should inform the F1 terminating donor before executing a MT handover of the mobile IAB-node.
Proposal 4: The NG-RAN node configuration update procedure may be used by the target F1 terminating donor-CU of a mobile IAB-node to inform the source F1 terminating donor-CU about the ID(s) of the cell(s) served by the second logical DU of the mobile IAB-node. 
Proposal 5: The target F1 donor-CU for the migration of a mobile IAB-DU should be informed about the current non-F1 donor-CU serving the co-located mobile IAB-MT IAB.
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