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Introduction
In this paper we discuss the migration procedure for mIAB-nodes, based on RAN3#117-bis-e agreements and TBCs.

mIAB-DU migration execution
At the RAN3#117-bis-e meeting, the following was agreed: 
mIAB-DU migration and mIAB-MT handover can be executed independently from each other. Details on the scenarios need to be further discussed
According to the above agreement, inter-donor mIAB-MT handover (HO) and inter-donor mIAB-DU migration can be executed independently. Moreover, RAN3 has a common understanding that the frequency of mIAB-DU migrations should be minimized. In that respect, it seems plausible that the mIAB-DUs connect to donor CUs that provide Xn connectivity to (all?) CUs in a large area, and not only to their immediate neighbour CUs. From the perspective of minimizing the number of mIAB-DU migrations, it is essential that the donor CU serving the mIAB-DU provides a good “Xn coverage”, whereas the radio coverage is of secondary importance.
In addition to logical “Xn coverage”, another essential requirement for the donor CUs serving the mIAB-DU is good transport connectivity. Given that all the UE traffic will be routed to this donor CU, it would be beneficial for load and latency reasons to select a donor CU located at a transport hub site, rather than selecting a donor CU located on a transport leaf site, even though it may have a lot of logical “Xn coverage”. If a leaf is selected, it would be required (due to transport reasons) to relocate the mIAB-DU more quickly, to avoid tromboning the traffic via the leaf site. 
Observation 1: 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.
Observation 2: The mIAB-MT should connect, and be handed over to, the donor CU offering the best radio coverage.
Based on the above, we think that the specifications should support handing over the mIAB-MT HO and migrating the mIAB-DU towards different donors. Some additional reasons are:
· As explained above, large Xn coverage and good transport connectivity are essential for any (target) donor CUs serving mIAB-DUs. Also, to avoid frequent mIAB-DU migrations, it may be preferred to migrate the mIAB-DU to a donor CU that lies further along the trajectory of the mIAB-node, rather than in the current vicinity of the mIAB-node. On the other hand, the mIAB-MT should always choose the cell with the best radio quality, and it cannot be assumed that the cells providing the best radio coverage are always the ones served by the donor CUs with good Xn coverage and transport connectivity. Note that the mIAB-node should be able to move along a random trajectory, which makes the above assumption even weaker. 
· Allowing different target CUs for the mIAB-MT HO and mIAB-DU migration implies that any potential failures of the mIAB-MT HO and mIAB-DU migration become independent. Otherwise, it may happen that the target donor CU is able to admit the mIAB-MT, but unable to admit the mIAB-DU. In that case, where to migrate the mIAB-DU would become a significant problem: keeping the mIAB-DU connected to the source CU may not be feasible because the mIAB-node may be leaving the source CU’s Xn coverage area. 
For the same reasons, we think that the mIAB-MT and mIAB-DU should also be allowed to connect to different donor CUs also at start-up, i.e., during the mIAB-node integration procedure.
Proposal 1: The mIAB-MT and its co-located mIAB-DU can connect to different donor CUs when joining the network, and they can be handed over/migrated to different donor CUs.
Nevertheless, the donor CU serving the mIAB-DU should still be notified that the mIAB-MT is handed over, regardless of the decoupling. This is related to the following RAN3#117-bis-e agreements:
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.
WA: The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the:
· gNB ID of the target donor CU for the mIAB-MT HO.
· ID(s) of the mIAB-MT. How the mIAB-MT ID is maintained across migrations needs to be further discussed
· FFS: the TNL address of the target donor CU for the mIAB-MT HO. 
It can be further discussed which node provides information to the donor CU serving the mIAB-DU
When the mIAB-MT is handed over to a target donor CU, the donor CU of the mIAB-DU can decide whether to continue serving the mIAB-DU (i.e., which results in partial migration of the mIAB-node), or whether to migrate the mIAB-DU to the same target donor CU. In any case, the donor CU of the mIAB-DU needs the “contact details” of the target CU for mIAB-MT HO, to either set up F1 transport migration or to coordinate the mIAB-DU migration. Hence, the above WA needs to be confirmed, but with certain modifications:
· The indication of TNL address may not be needed, since it can be obtained from the gNB ID, based on a DNS lookup. In fact, if there already exists an Xn connection between the donors, the DNS lookup may not be needed at all.
· Regarding the handling of mIAB-MT identifier(s) and its maintenance across migrations, we think that RAN3 should consider using the RAN UE ID, which was introduced to facilitate the maintenance across interfaces. As of today, the RAN UE IDs is used on F1AP and E1AP, and, in the context of mIAB, its use would be extended to the XnAP. Using such a non-interface-specific ID would be a convenient option, as it avoids the need for the donor CU of the mIAB-MT to keep track of the changing IDs. An alternative would be to introduce a new separate long-term mIAB-MT ID.
Proposal 2: The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the following:
· The gNB ID of the target donor CU for the mIAB-MT HO.
· ID(s) of the mIAB-MT. FFS whether RAN UE ID can be used.
With respect to the FFS stating that “It can be further discussed which node provides information to the donor CU serving the mIAB-DU”, we think that it is the source donor CU, rather than the mIAB-DU, that should provide to the donor CU serving the mIAB-DU the above information about the target donor CU for the mIAB-MT HO. 
Proposal 3: The information about the target CU for the mIAB-MT HO is provided to the CU serving the mIAB-DU directly from the source CU for the mIAB-MT HO (i.e., via XnAP).
Regardless of whether the donor CU of the mIAB-DU chooses to execute F1 transport migration or the mIAB-DU migration, this donor CU needs to indicate its decision to the target CU for the mIAB-MT HO.
Proposal 4: The donor CU serving the mIAB-DU should inform the mIAB-MT’s target donor CU HO whether the mIAB-DU or the F1 transport will be migrated to the target donor CU.
For mIAB-DU migration, a RAN3#117-bis-e agreement states that “As the baseline, F1 establishment and configuration of the new logical DU follows legacy procedures.”. However, we think that, before the second logical mIAB-DU starts F1 establishment towards the target CU, the (source) CU serving the mIAB-DU should coordinate with the target CU. For example, the source CU can indicate to the target CU the amount of resources needed to serve the F1 traffic of the mIAB-DU. If the target CU agrees to admit the mIAB-DU, the F1 setup to the target CU can be triggered. During the coordination, the source CU can also obtain the parameters needed for the second logical mIAB-DU to initiate the F1 setup towards the target CU.
Proposal 5: For mIAB-DU migration, coordination between the source and the target donor CU is needed before the second logical mIAB-DU initiates F1 setup with the target donor CU. Details are FFS.
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 this information should be provided to the source donor CU for mIAB-DU migration by the target donor CU. At 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 between the donor CUs instead.
Proposal 6: 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 IDs served by 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. We agree with the spirit of the above agreements, but we think that RAN3 should, at this point, at least commit to providing NGAP support for mIAB-node mobility.
Proposal 7: Support mIAB-node mobility over NGAP. Details are FFS.
Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses the support for IAB-node mobility. The following is observed and proposed:
Observation 1: 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.
Observation 2: The mIAB-MT should connect, and be handed over to, the donor CU offering the best radio coverage.
Proposal 1: The mIAB-MT and its co-located mIAB-DU can connect to different donor CUs when joining the network, and they can be handed over/migrated to different donor CUs.
Proposal 2: The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the following:
· The gNB ID of the target donor CU for the mIAB-MT HO.
· ID(s) of the mIAB-MT. FFS whether RAN UE ID can be used.
Proposal 3: The information about the target CU for the mIAB-MT HO is provided to the CU serving the mIAB-DU directly from the source CU for the mIAB-MT HO (i.e., via XnAP).
Proposal 4: The donor CU serving the mIAB-DU should inform the mIAB-MT’s target donor CU HO whether the mIAB-DU or the F1 transport will be migrated to the target donor CU.
Proposal 5: For mIAB-DU migration, coordination between the source and the target donor CU is needed before the second logical mIAB-DU initiates F1 setup with the target donor CU. Details are FFS.
Proposal 6: 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 IDs served by the second logical mIAB-DU.
Proposal 7: Support mIAB-node mobility over NGAP. Details are FFS.


2

