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Introduction
This contribution discusses following unsolved issues from last RAN3 meeting [1]:
To be confirmed: For inter-donor migration of the IAB-DU, the F1AP association to the target donor needs to be established while the F1AP association with the source donor still exists so that the RRC Reconfiguration messages to UEs and child-MTs can be delivered by the source IAB-donor while the RRC Reconfiguration Complete messages can be delivered to the target IAB-donor.
FFS how IAB-DU migration is triggered, how the source donor-CU knows if and when F1-C has been successfully established with the target donor-CU, and how the target cell ID indication in the UE HO Request is handled.
What about migration of descendant IAB-DUs, IAB-MTs?
Whether to maintain same PCI and/or frequency during IAB-DU migration.
 To be continued...

This contribution analyses the technical details on the IAB-DU migration. 
Discussion on “IAB-MT is simultaneously connected to 2 donor-CUs”
Last meeting agreed:
WA: NRDC is supported as a baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB-donors; DAPS-like solution is not precluded
This section analyses the options when the IAB-MT is simultaneously connected to two IAB-donors. When the IAB only have one gNB-DU, the IAB-DU only have one F1 interface with one Donor. When RLF occurs for MCG link or SCG link, all F1-C/U traffic are switched to the other path. There is no issue if the UE Context and F1-C remains in the original Donor.


Figure 1: Example for IAB simultaneously connecting to 2 Donors
DAPS is originally meant for mobility enhancement feature minimizing the interruption of data transmission during HO. The assumption is that there are two functioning links simultaneously available for the parent connections. If this is used for the reduction of service interruption during the migration, the target link should be configured before the migration is triggered on the source link. Therefore, the preparation for DAPS-like and DC would have similar assumptions and preparation. The usage for robustness (e.g. against RLFs) would assume long lasting configuration to be prepared for potential failures – of which timing is typically non-predictable. Usage for load balancing, again, the two links shall be configured and usable simultaneously and continuously. The agreements until now assume the granularity to be per F1-U tunnel which is applicable for DC scenario.


[bookmark: _Ref67666198]Figure 2 Protocol stacks of DAPS-like solution applied for IAB
In the above structure of DAPS-like implementation, there is only a single IAB-DU which means that there is only one F1-C to the donor, also in the inter-donor scenario. This means that the BAP configuration is done by a single donor-CU. The donor-CU of the other topology is therefore not configuring the BAP of the border node.
The PHY, MAC and RLC of the parent links are configured separately by the two donors. This will be the case for both DC and DAPS-like. Remaining issues on resource configuration and usage in DC is under work in RAN1. Requirements and operation of DAPS-like solution are no different from DC regarding the lowest layers that RAN1 is specifying.
Considering the discussion above, there does not seem to be major differences in the requirements and configurations that would be required for the two parent scenario connections regardless of using DC or assumed DAPS-like solution. Neither the benefits of DAPS-like over DC are evident in the anticipated use cases. Therefore, it can be concluded that justification to specify DAPS-like solution on top of the baseline operation using DC would be redundant and has non-confirmed benefits. RAN2#113bis-e discussed also the solution but could not agree anything due to lack of common understanding about the solution and potential advantages. Based on the discussion above and due to RAN2 not being able to confirm the usefulness of the solution, we are proposing following:
Proposal 1: RAN3 agree with following proposals
· turn the previous WA into agreement: NRDC is supported as a baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB-donors 
· No discuss on DAPS-like solution in Rel-17.

Discussion on IAB-DU migration
The purpose of the IAB-DU migration is to migrate the UE context, and the F1 interface of the IAB-DU of the migrating IAB (and descendant IAB) to target Donor-CU. The migrating IAB (and descendant IAB) may be configured with the information of target Donor, e.g. the IP address of target Donor-CU. The main issue is when the IAB-DU of the migrating IAB (and descendant IAB) initiates the TNL establishment, and F1 establishment with target Donor-CU. This issue depends on whether the IAB node only have one IAB-DU or 2 IAB-DUs. 
3.1. when IAB node only have one IAB-DU
Since a gNB-DU only connect with one gNB-CU, an IAB-DU can either have F1 established with source Donor-CU or target Donor-CU, but not both at any time. This affects how to migrate the UE context to target Donor-CU. A typical inter-gNB handover procedure (from TS 38.401) is copied as below as reference. 


Figure 8.9.4-1: Inter-gNB handover involving gNB-CU-UP change
As seen in above the figure, current HO procedure requires the F1-C between source Donor and IAB-DU, and the F1-C between target Donor and IAB-DU. This is also reflected in the agreement “As a consequence of adopting the Xn HO prep procedure as BL, the new IAB-donor needs to have an F1AP association with the IAB-DU holding the target cell before responding to the initiating message of the UE migration procedure”. 
When the IAB only have an IAB-DU, it is not possible for the IAB-DU to setup F1 interface with Target Donor, while maintaining the F1 interface between the IAB-DU and Source Donor. This means current HO procedure cannot be reused, unless an enhancement is introduced. It may be argued that this may be solved by some enhancement, e.g. reusing the F1AP UE context established in the source Donor in target Donor via transferring the F1AP UE context during the HO preparation procedure for the UE. But this may be a big change. Without using handover procedure to migrate the UE to target Donor, it is meaningless to discuss the IAB-DU migration. 
Observation 1: When IAB only have one IAB-DU, it is not possible to reuse current HO procedure for the UE, unless a big change is introduced. 
Proposal 2: RAN3 do not discuss the IAB-DU migration, when the IAB only have one IAB-DU.
 
3.2. when IAB node have 2 IAB-DUs
In this option, an IAB node may have 2 IAB-DUs, i.e. the 1st IAB-DU (e.g. IAB-DUa) for F1-C connection with Source Donor, and the 2nd IAB-DU (e.g. IAB-DUb) for F1-C connecting with Target Donor. The migration procedure may include intermediate stage. This was discussed in contribution ([2]), have 2 options (i.e. using top-down sequence, and using bottom-up procedure). 
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Figure 3: Options for migration of IAB-MT3 and UE to IAB-donor-CU2
Before source Donor-CU initiate the handover procedure for the UE/IAB-MT connected to the migrating IAB, the 2nd IAB-DU shall setup F1 with target Donor-CU. Both “Source F1-C” between the 1st IAB-DU of the migrating IAB and source Donor, and “Target F1-C” between the 2nd IAB-DU of the migrating IAB and target Donor are simultaneously active. 
In the top-down option, the IAB-MT is first HO to target and the “Source F1” established between the 1st DU and Source Donor is rerouted via the target path. Both “Source F1” and “Target F1” are routed via target path. Source Donor may then initiate the HO procedure for the UE. An example call flow is shown as below:


Figure 3: Example for topology with gradual inter-donor migration using top-down sequence
Since the individual UE may receive the HO command at different time, it is possible that some UE may connect with the 2nd IAB-DU (target DU) while other UE still connect with the 1st IAB-DU (source DU). So both DUs and their cells shall be active simultaneously. Although the call flow may be workable theoretically from RAN3 perspective, this would cause various issues which have not been studied up to now. 
Activation of additional cell(s) for the migration purposes would likely require new configurations e.g. from OAM which in turn would require such scenario to be taken into account in the network planning. The cell configurations should consider at least what carrier(s) to use, SSB and access resource configurations aligned with the existing configurations in the network so that any conflicts are avoided, UE measurement configurations for cell monitoring that would still remain valid while allowing to measure new cells of the other IAB-DU, etc. If the two DUs share the same radio resources i.e. there would be two logical cells on the same carrier(s), there should be means to avoid overlapping resource scheduling by the two DUs - noting further that the MAC instances are basically independent for the two links. The cases above are just some examples of issues that would be caused by the usage of two DUs and further complexity (both for standards and implementation) can be expected when going into details of such solution. The feasibility for 2 DUs in an IAB node should be first discussed and confirmed by RAN1/2/4. 
Observation 2: Inter-Donor migrating using 2 IAB-DU in an IAB node may be workable from RAN3 perspective, but it has various issues related to RAN1/2/4 that have not been studied up to now. 
Proposal 3: Before RAN3 make decision for 2 IAB-DU based solution, RAN3 should send LS to RAN1/2/4 on the feasibility for an IAB node having simultaneously active IAB-DUs. 
In case the IAB-DU is migrated to target Donor, all UEs will be migrated to target Donor. It does not make sense to leave some UEs in the source Donor, and move other UEs to target Donor. This will cause signalling storm due to possibility many UE served by the migration IAB and descendant IAB. In last meeting, there was comment that migrating IAB-DU can support the load balancing between the Donors. However, the signalling storm due to the IAB-DU migration may cause the load issue in the source Donor even worse. We do not think it is a valid argument that migrating IAB-DU can support the load balancing. 
In addition, Rel-17 does not consider the migration due to the mobility, so the migration is likely temporary (e.g. due to RF condition varies). Otherwise, the network planning shall configure the IAB to use target Donor from its deployment. If the IAB-DU and UEs are migrated to target Donor when the RF condition varies, It is very likely that there will be another migration may happen soon, and the IAB-DU and UEs will be migrated back to the source Donor when the RF condition becomes better. 
Due the uncertainty of the 2 IAB-DU, and the impact, we prefer to not migrate IAB-DU and UEs to target Donor in Rel-17.
Proposal 4: RAN3 does not discuss IAB-DU migration in Rel-17. 

3.2. No IAB-DU migration - UE context remains in source Donor
In this option, only the IAB-MT context is moved to target Donor during the HO procedure for the IAB-MT. This may be similar to the Intermediate stage Option 1 in Option 1b, but this intermediate Stage is the final Stage in this Option. 


Figure 4: Example for Option 2
Considering the main migration scenario is not due to the mobility, it may be acceptable that the UE context remains in the source Donor. Since the UE is still served by the source Donor after the migration, the migration does not affect the UE. For the descendant IAB, it only needs to be reconfigured with the new UL Routing ID, IP address, etc. This may be a simple reconfiguration.
Later, when the migrating IAB is back to the source Donor, it only requires small signalling for the IAB-MT and descendant IAB, e.g. to HO the migrating IAB-MT to source Donor, and reconfigure the descendant IAB. When the inter-Donor topology redundancy is supported, this solution may not require other changes. 
Proposal 5: RAN3 adopt the solution that UE context remains in source Donor as a starting point for Inter-Donor Topology Adaptation. 

Conclusion
In this contribution, we have analysed the technical detail on inter-Donor topology adaptation. Our proposal is: 
Observation 1: When IAB only have one IAB-DU, it is not possible to reuse current HO procedure for the UE, unless a big change is introduced. 
Observation 2: Inter-Donor migrating using 2 IAB-DU in an IAB node may be workable from RAN3 perspective, but it has various issues related to RAN1/2/4 that have not been studied up to now. 
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Proposal 1: RAN3 agree with following proposals
· turn the previous WA into agreement: NRDC is supported as a baseline procedure for the IAB-MT’s simultaneous connectivity to two IAB-donors 
· No discuss on DAPS-like solution in Rel-17.
Proposal 2: RAN3 do not discuss the IAB-DU migration, when the IAB only have one IAB-DU.
Proposal 3: Before RAN3 make decision for 2 IAB-DU based solution, RAN3 should send LS to RAN1/2/4 on the feasibility for an IAB node having simultaneously active IAB-DUs. 
Proposal 4: RAN3 does not discuss IAB-DU migration in Rel-17. 
Proposal 5: RAN3 adopt the solution that UE context remains in source Donor as a starting point for Inter-Donor Topology Adaptation. 
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