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Introduction
In this paper we discuss the migration procedure for mIAB-nodes based on the RAN3#118 agreements and TBCs.

Discussion
We discuss the following:
· mIAB-DU migration and co-located mIAB-MT HO towards different donor CUs.
· Triggering F1 setup towards target donor for mIAB-DU migration.
· Triggering UE handover towards the target donor CU for mIAB-DU migration.
· NGAP support for mIAB-node mobility.

mIAB-DU migration and co-located mIAB-MT HO towards different donor CUs
The following RAN3#118 WA pertains to migrating the mIAB-DU and handing over the mIAB-MT towards different target donor CUs:
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.
So, the use case and benefits of supporting the migration of mIAB-DU to a donor CU different than the donor CU for the mIAB-MT are acknowledged by RAN3, and further discussion should focus on the consequent impact. We foresee that, in such a scenario (illustrated in Figure 1), the migration procedure requires the following procedure executions (not necessarily shown in a chronological order):
1. F1 setup from the second logical mIAB-DU towards the target donor CU for the mIAB-DU migration is triggered.
· NOTE: This step creates no additional impact - it needs to be supported for any scenario of mIAB-DU migration, i.e., regardless of whether the mIAB-DU is migrated towards the mIAB-MT’s donor CU or to another donor CU. 
2. The target donor CU for mIAB-DU migration informs the source donor CU for mIAB-DU migration that the second logical mIAB-DU successfully established an F1 connection towards the target CU, and indicates the cell ID(s) served by the second logical mIAB-DU.
· NOTE: Signalling to support this step is required for any scenario of mIAB-DU migration, i.e., regardless of whether the mIAB-DU is migrated towards the mIAB-MT’s (current or future) donor CU or to another donor CU. No additional impact.



Figure 1: Migration of mIAB-DU to a target CU different than the CU serving the mIAB-MT
3. The source donor CU for mIAB-DU migration informs the target donor CU for mIAB-DU migration about the gNB ID of the donor CU serving the mIAB-MT and the ID(s) of the mIAB-MT, so that the target CU can coordinate with the mIAB-MT’s CU the migration of F1 transport.
· NOTE: At the RAN3#118 it was agreed, for subsequent partial migrations of the mIAB-MT, that the source donor CU for mIAB-MT HO indicates to the donor CU serving the mIAB-DU the gNB ID of the target donor CU for mIAB-MT HO and the ID(s) of the mIAB-MT. Hence, the signalling for the present step needs to be defined anyway, where:
· For mIAB-MT HO with partial migration, the sender is the source CU for mIAB-MT HO, and the recipient is the mIAB-DU’s donor CU.
· Meanwhile, for mIAB-DU migration, the sender is the mIAB-DU’s source CU, and the recipient is the mIAB-DU’s target CU.
· The required signalling in case of mIAB-DU migration is the same as in the already agreed case of subsequent partial migrations. No additional impact.
4. The mIAB-DU’s target donor CU initiates the (existing) XnAP IAB Transport Migration Management procedure towards the mIAB-MT’s donor CU, to coordinate the proxying of F1 transport terminated at the target donor CU.
· NOTE: Even if it is mandated that the mIAB-MT HO and mIAB-DU migration shall be executed towards the same target CU, the two procedures may not be executed simultaneously. In such case, if the mIAB-DU migrates first, the signalling for this step will also be needed. Hence, the signalling for this step is needed, regardless of whether the mIAB-DU is migrated towards the mIAB-MT’s target donor CU or to another donor CU. No additional impact.
5. The UEs are handed over between the two logical mIAB-DUs. After all the UEs have been handed over, the F1 of the first logical mIAB-DU and the F1 transport migration association between mIAB-DU’s source CU and the mIAB-MT’s CU can be released.
Based on the above analysis, we conclude that the impact of enabling mIAB-DU towards a donor CU different than the donor CU for the mIAB-MT HO is minimal and certainly affordable. Not only that the Rel-17 XnAP IAB Transport Migration Management procedure can be reused, but also that the new signalling needed for this scenario will anyway need to be defined, even for the scenarios where the target CU for the mIAB-DU migration and the mIAB-MT handover is the same.
Observation: All the signalling needed to support migrating the mIAB-DU to a donor CU different that the donor CU of the mIAB-MT either already exists or will anyway need to be defined, even for the scenarios where the target CU for the mIAB-DU migration and the mIAB-MT handover is the same.
Proposal 1: Turn into an agreement the WA that the mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs.
As explained in our earlier papers, it is essential that the donor CU of the mIAB-DU provides a good “Xn coverage” and good transport connectivity, whereas the radio coverage is of secondary importance. Conversely, the mIAB-MT should connect, and be handed over to, the donor CU offering the best radio coverage. The above holds not only for the topology adaptation, but also for initial connection to the network. We therefore propose that the mIAB-MT and mIAB-DU should also be allowed to connect to different donor CUs at start-up, i.e., during the mIAB-node integration procedure.
Proposal 2: The mIAB-MT and its co-located mIAB-DU can connect to different donor CUs when joining the network.

Triggering F1 setup towards mIAB-DU’s target donor CU
With respect to triggering F1 setup from the second logical mIAB-DU towards the target donor CU, the RAN3#118 meeting agreements state the following:
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 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. 
In the above agreements, the role of the OAM, and which node can be pre-configured, is unclear. Hence, the following needs to be further discussed:
· The role of the OAM in triggering F1 setup towards target CU for mIAB-DU migration.
· The triggers for initiating F1 setup.
With respect to the above, we think that source donor CU should be in control of when the mIAB-node triggers F1 setup towards the target CU. The source CU can determine that it is time to trigger the F1 setup based on implementation, or based on triggering conditions set by the OAM, and send the triggering message to the mIAB-DU. In other words, we prefer the source CU-controlled triggering of F1 setup, compared to mIAB-DU-based triggering of F1 setup based on pre-configured triggering conditions.
Regarding the triggers for F1 setup, there could be different alternatives. In some scenarios, F1 setup may be triggered based on the physical location and/or trajectory of the mIAB-node. For instance, the source donor CU may instruct the mIAB-DU to trigger F1 setup when the node has entered a certain TA, RNA, or a geographical region. As explained earlier, to minimize the number of mIAB-DU migrations, the target CU should be a CU with good Xn coverage and transport connectivity, and such a target can be either covering the area that the node is about to enter, or it can be further along the trajectory of the mIAB-node. Due to this diversity of meaningful triggers, we think that RAN3 should not specify any trigger conditions, i.e., that trigger conditions for F1 setup should be up to CU implementation or configured at the source CU by the OAM. Herein, it is implied that the source donor CU for mIAB-DU migration chooses the target donor CU for the mIAB-DU.
Proposal 3: The source donor CU can choose the target donor CU for mIAB-DU migration and instruct the mIAB-DU to initiate the F1 Setup procedure towards this target CU. 
Proposal 4: Target donor CU selection for mIAB-DU migration and triggering conditions for F1 setup can be up to source CU implementation or based on conditions configured at the source CU by the OAM.

Triggers for UE handover towards the target donor CU for mIAB-DU migration
The following RAN3#117-bis-e agreements refer to triggering the UE HO between the two logical mIAB-DUs:
To hand over the UEs between the logical mIAB-DUs, the source donor CU for mIAB-DU migration should be notified about the cell IDs served by the second (target) logical mIAB-DU.
The source donor CU for mIAB-DU migration should be informed that the second logical mIAB-DU has successfully established an F1 connection towards the target CU. Details are FFS.
We think that the target donor CU for mIAB-DU migration can provide the indication of successful F1 setup and the cell IDs to the mIAB-DU’s source donor CU. In previous meetings, there were proposals that, instead, the first logical mIAB-DU delivers this information to the source donor CU. In our view, it does not seem technically correct that one DU delivers the information on behalf of another DU. This type of information should be shared directly between the donor CUs instead. Upon receiving this information, the source CU may hand over the UEs to the target CU. 
Proposal 5: The target donor CU for mIAB-DU migration informs via XnAP the source donor CU for mIAB-DU migration that the second logical mIAB-DU successfully established an F1 connection towards the target CU, and indicates the cell IDs served by the second logical mIAB-DU.
Proposal 6: The source donor CU for mIAB-DU migration may initiate the UE handover after receiving the indication that the second logical mIAB-DU successfully established F1 connection with the target donor CU, and the cell IDs of the second logical mIAB-DU.
NGAP support for mIAB-node mobility 
At the RAN3#117-bis-e meeting, it was agreed to first focus on XnAP support for mIAB-node mobility and discuss the NGAP support later:
Focus first on the scenarios where Xn and IP connectivity are available between the source and target donors for IAB-MT HO and mIAB-DU migration.
RAN3 to discuss support of mIAB-node mobility over NGAP. Which type of migration needs to be further discussed
Vehicles and vessels with mIAB-nodes onboard may travel large distances, and it cannot be assumed that Xn connectivity between source and target donor CUs will always be available. Supporting mIAB-node mobility over NGAP allows migration of mIAB-node between distant source and target CUs, contributing to minimization of the number of mIAB-DU migrations. 
Proposal 7: Support mIAB-node mobility over NGAP. Details are FFS.


Conclusion
This paper discusses the support for IAB-node mobility. The following is observed and proposed:
Observation: All the signalling needed to support migrating the mIAB-DU to a donor CU different that the donor CU of the mIAB-MT either already exists or will anyway need to be defined, even for the scenarios where the target CU for the mIAB-DU migration and the mIAB-MT handover is the same.
Proposal 1: Turn into an agreement the WA that the mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs.
Proposal 2: The mIAB-MT and its co-located mIAB-DU can connect to different donor CUs when joining the network.
Proposal 3: The source donor CU can choose the target donor CU for mIAB-DU migration and instruct the mIAB-DU to initiate the F1 Setup procedure towards this target CU. 
Proposal 4: Target donor CU selection for mIAB-DU migration and triggering conditions for F1 setup can be up to source CU implementation or based on conditions configured at the source CU by the OAM.
Proposal 5: The target donor CU for mIAB-DU migration informs via XnAP the source donor CU for mIAB-DU migration that the second logical mIAB-DU successfully established an F1 connection towards the target CU, and indicates the cell IDs served by the second logical mIAB-DU.
Proposal 6: The source donor CU for mIAB-DU migration may initiate the UE handover after receiving the indication that the second logical mIAB-DU successfully established F1 connection with the target donor CU, and the cell IDs of the second logical mIAB-DU.
Proposal 7: Support mIAB-node mobility over NGAP. Details are FFS.
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