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1	Introduction
The Rel.17 WID for IAB enhancements has following objectives:
Topology adaptation enhancements [RAN3-led, RAN2]:
1. Specification of procedures for inter-donor IAB-node migration to enhance robustness and load-balancing, including enhancements to reduce signalling load.   
1. Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.
1. Specification of enhancements to topological redundancy, including support of CP/UP separation.
The inter-donor topology adaptation was excluded from the Rel.16 IAB support. For such cases the assumption was that the procedure would essentially correspond to IAB integration in terms of required configurations and establishing connections between the affected nodes. This obviously would not be an optimum solution and there are multiple areas where enhancements can be considered for improved and optimized behaviour and performance in the Rel.17 IAB network. This contribution discusses some of the areas for RAN2 to investigate as Rel.17 features addressing the defined objective.
2	Discussion
The basic signalling procedure for the inter-donor topology adaptation is illustrated in Fig.1, see 9.7.6 in [2].


Figure 1: Signalling procedure for inter-donor topology adaptation
The procedure is applying the handover procedure specified for the UE mobility. However, this does not account for the IAB specific issues which arise from the fact that the migrating node is a network node serving UEs within served cell(s). UEs experience RLF after IAB-node migration followed by cell re-selection and connection setup.
In the following sections we discuss details on the issues in the IAB migration scenario, both from the IAB-node as well as UE perspective.
2.1	Impacts on access UEs
In general, the UEs should have minimized or negligible visibility to the network deployment, even when served by IAB nodes where the BH changes could happen. However, some impacts may be inevitable, but the target should be to reduce those to minimum. Below, we discuss some of the issues and certain options for improvement.
When the donor CU changes, the cell served by the migrating IAB node also changes. As per the procedure in Figure 1 UEs see the old cell disappearing causing RLF and initiation of connection re-establishment attempt. The new cell becomes active after successful HO completion and setup of the F1 connection to the target CU. UEs should detect the appearing cell and preferably select that one for the re-establishment (assuming they stay within the coverage of migrating node). There will be therefore delays first to detect RLF (depends on the filtering of RLM measurements) and then to detect the new appearing cell.
Observation 1: UEs served by the migrating IAB-node experience connection break due to delay in detecting RLF in the source cell and delay detecting the new cell.
To alleviate the negative impact due to such issue, it would be better to have network control over the UE behaviour so that they could be directed to the new cell to be served by the same IAB-node which they were connected to. A basic option for the network control would be to use HO signalling also for the UEs so that they would not connect to other cells (presumably non-optimum from coverage point of view) during the IAB-node migration.
Observation 2: To have network control over the UE behaviour during the IAB-node migration, RLF/re-selection could be replaced with HO signalling to direct the UE to the cell served by the same IAB-node after the migration.
The HO signalling, however, would require the knowledge about the target cell which would be known only once the IAB-node has already migrated to the target node. This calls for early configuration of the target path and likely some enhancements for HO preparation between source and target CUs over the Xn. The HO preparation could include relevant information about the target cell so that the UEs know how to access and execute the HO to the new cell. This falls also into RAN3 scope.
Observation 3: Advance configuration of the target path as well as enhanced HO preparation procedure over the Xn would help in shortening the connection break during the IAB-node migration and resulting UE HO.
Current HO procedure includes MAC reset and RLC re-establishment during the HO execution. Similarly to certain bearer-type-change cases in MR-DC (see TS 37.340 Annex A), for UEs connected to the migrating node, this would be basically an unnecessary operation as MAC and RLC would be re-established to the same node over the same radio link. Any optimization here would affect the access UE specification which has been avoided in Rel.16 IAB, and such optimization  could be considered in Rel-17. 
Observation 4: Similarly to certain bearer-type-change cases in MR-DC, UE MAC reset and RLC establishment during the HO procedure to the same IAB node seems excessive overhead without benefit in the IAB migration scenario.
2.2	Improvement areas for IAB network
The mobility procedure in a multi-hop scenario will require re-configuration of not only the migrating node and the donor nodes, but also each intermediate node on the affected paths. This causes large signalling overhead and latencies and extended break in the backhaul connection and service interruption for the UEs. Referring to steps A and C in Fig.1, the target CU has to configure the routing and channel mapping for the target path, and the source CU eventually has to release the source path configurations. As discussed also in the previous section, advance configuration of the target path (incl. intermediate nodes) would shorten the service interruption. For advance configuration, not all information is necessarily known before the F1 is set-up between the migrating IAB-node and the target CU. Such information is e.g. the BAP address under the new topology. IAB-donors are configuring the addresses within their own controlled topologies, but the addressing can be independent between the IAB-donors. To enable the advance configuration, it would be beneficial to enhance the inter-CU signalling to carry also such information.
Observation 5: Enhanced inter-CU signalling during the IAB-migration would facilitate the advance configuration of the target path.
In a static IAB deployment, PCIs can be allocated and managed (to avoid PCI collision/confusion) as in conventional deployments. This could be the case also in the IAB migration provided that the neighbouring cells remain (unless new nodes are deployed). This will become a problem particularly with mobile IAB where the nodes, and therefore the served cells, are physically moving. In Rel.17, however, this may be considered only as a forward compatibility issue so the that the specifications can be extended to allow PCI changes.
Observation 6: PCI management can utilize existing mechanisms to avoid PCI collisions/confusion. Principles for PCI allocations can be revisited in future releases when mobile IAB is specified.
For seamless BH change and/or to provide redundancy, inter-donor dual connectivity (DC) can be configured. Rel.16 supports only intra-donor DC and Rel.17 IAB should be extended to enable also inter-donor case. One issue to consider in the inter-donor DC is the BAP addresses and how they should be handled in a DC scenario. IAB-donors are allocating the addresses within the topologies they are controlling. If the donors are independently configuring the addresses, there can be address collisions affecting the DC configuration. As the consequence, the same issue applies also to routing IDs under two donors.
Observation 7: With independent BAP address and routing ID allocations by IAB-donor, there can be collisions in the addresses/IDs affecting the DC configuration.
The inter-gNB DC configuration with split CU-DU architecture has a direct Xn-U between PDCP in the CU-UP of MN/SN and RLC/MAC in the DU of SN/MN respectively, i.e. the direct data transmission (indirect connection is up to implementation). In the inter-donor IAB DC, this gives rise to the problem how the routing and channel mapping is configured for paths between an IAB node’s cell group configured by one donor and the CU-UP of another donor. Normally the routing and mapping are configured by the IAB-donor to which the IAB-nodes are connected to but here the involvement of both donors would be needed. Xn signalling may be extended to exchange relevant information between involved IAB-donors.
Observation 8: In the inter-donor DC, the configuration of the MCG and SCG paths, including routing and bearer mapping, needs enhanced operation.
4	Conclusion
Observation 1: UEs served by the migrating IAB-node experience connection break due to delay in detecting RLF in the source cell and delay detecting the new cell.
Observation 2: To have network control over the UE behaviour during the IAB-node migration, RLF/re-selection could be replaced with HO signalling to direct the UE to the cell served by the same IAB-node after the migration.
Observation 3: Advance configuration of the target path as well as enhanced HO preparation procedure over the Xn would help in shortening the connection break during the IAB-node migration and resulting UE HO.
Observation 4: Similarly to certain bearer-type-change cases in MR-DC, UE MAC reset and RLC establishment during the HO procedure to the same IAB node seems excessive overhead without benefit in the IAB migration scenario.
Observation 5: Enhanced inter-CU signalling during the IAB-migration would facilitate the advance configuration of the target path.
Observation 6: PCI management can utilize existing mechanisms to avoid PCI collisions/confusion. Principles for PCI allocations can be revisited in future releases when mobile IAB is specified.
Observation 7: With independent BAP address and routing ID allocations by IAB-donor, there can be collisions in the addresses/IDs affecting the DC configuration.
Observation 8: In the inter-donor DC, the configuration of the MCG and SCG paths, including routing and bearer mapping, needs enhanced operation.
Proposal: RAN2 is asked to investigate the issues discussed in this paper and, as found needed/feasible, specify enhancements to optimize the IAB operation and extend its capabilities to support inter-donor scenarios.
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