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Introduction
Inter-donor topological redundancy makes it necessary for the two IAB-donors to coordinate the gNB-DU cell resource configurations of the dual-connected IAB-node’s parent and child links. Such coordination is also necessary for inter-donor IAB-node migration in case the procedure is terminated after the IAB-MT migration.

This document explores the logical flow, which the donors should follow to coordinate to avoid conflicting resource configurations. The underlying coordination principles can already be applied to the resource multiplexing solution defined in Rel-16, which is used as a baseline for the discussion. While it is not expected that these principles are fundamentally affected with the multiplexing enhancements introduced by RAN1 in Rel-17, they need to be revisited when RAN1 has made more progress. Also, RAN1 should be liaised on RAN3’s effort on this matter. 


Discussion
2.1	Inter-donor coordination after IAB-MT migration 
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Figure 1: Example for inter-donor coordination of parent and child resource configurations after IAB-MT migration 
Figure 1 shows an example for inter-donor IAB-node migration with termination after IAB-MT migration. In such a scenario, the target parent IAB-DU is controlled by the target donor while the child IAB-DU on the migrating IAB-node is controlled by the source IAB-donor. Consequently, the donors need to coordinate the cell resource configurations of their respective parent and child node. 
As part of this coordination, the target donor needs to know the migrating IAB-node’s multiplexing info and the child-node-gNB-DU’s activated cell list. The cell list includes each cell’s resource configuration. The source donor needs to forward this information to the target donor. This information transfer is shown in message 1 in Figure 1. 
Proposal 1: The donor controlling the child-node gNB-DU forwards the child-node’s multiplexing info and the child-node gNB-DU’s activated cell list to the donor controlling the parent link. 
In case the target parent-node-gNB-DU’s cell resource configuration has a conflict with the child-node-gNB-DU’s cell resource configuration, at least one of the resource configurations need to be updated. There are obviously two options:
Option 1: The child node’s gNB-DU cell resource configuration is matched to the parent node’s gNB-DU’s resource configuration.
Option 2: The parent node’s gNB-DU resource configuration is matched to the child node’s gNB-DU’s resource configuration.
In most scenarios, option 1 makes more sense since the parent node resides higher in the topology where traffic aggregation is more severe and resource availability more critical. The parent-node may further serve multiple child nodes, whose IAB-DUs may connect to different IAB-donors. In this case, it will be very difficult to find a gNB-DU cell resource configuration for the parent node that is conflict-free with respect to all the child nodes’ gNB-DU cell resource configurations. 
At the same time, option 2 should not be precluded, i.e., the parent-node’s CU should be allowed to match the parent-node’s cell resource configuration to the migrating node gNB-DU’s initial cell resource configuration. 
Proposal 2: The child-node’s gNB-DU cell resource configuration should be matched to the parent-node’s gNB-DU cell resource configuration.
This implies that the target IAB-donor informs the source IAB-donor about the parent-node’s gNB-DU cell resource configuration. This is captured in message 2 in Figure 1.
Based on this information, the source donor can reconfigure the child-node gNB-DU cell resource configuration. This is captured in messages 3 and 4 in Figure 1. After this reconfiguration, the source donor needs to inform the target donor about the child-node’s new gNB-DU cell resource configuration so that the target donor can update the gNB-cell resource configuration on the target parent. This is captured in message 5 - 7 in Figure 1.
Proposal 3: The donor controlling the parent-node’s gNB-DU sends the parent-node’s gNB-DU cell resource configuration to the donor controlling the child node’s IAB-DU and receives the updated child node’s gNB cell resource configuration in return.
The message sequence 2-7 can be repeated periodically based on changes in traffic load, link quality, etc. 
2.2	Inter-donor coordination of dual-connected IAB-node 
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Figure 2: Example for inter-donor coordination of parent and child resource configurations for a dual-connected IAB-node 
Figure 2 shows an example scenario for inter-donor topological redundancy, where the IAB-MT is dual connected. In this scenario, IAB-donor-1 is F1-terminating while IAB-donor-2 is non-F1-terminating. Note that either of the two donors can be the MN. IAB-donor-1 controls the gNB-DU cell resource configuration of parent node 1 and the dual-connected child node. IAB-donor-2 controls the gNB-DU cell resource configuration of parent node 2. 
In this scenario, coordination of cell resource configurations is necessary between each pair of links, i.e., between parent-1 and parent-2, parent-1 and child-node, and parent-2 and child node.
The coordination between parent-1 and child node is controlled by the same CU, and therefore, it does not have to be explicitly considered. 
The coordination between parent-2 and child node is the same as for the migrating IAB-MT scenario in section 2.1. This implies that the same principal signalling exchange can be used as discussed in section 2.1.
The coordination between parent-1 and parent-2 requires explicit signaling between the two CUs. In case there is a conflict, the obvious two options arise:
Option a: Parent-1’s gNB-DU cell resource configuration is matched to the parent-2’s gNB-DU’s resource configuration.
Option b: Parent-2’s gNB-DU cell resource configuration is matched to the parent-1’s gNB-DU’s resource configuration.
There is no obvious preference for either option a vs. b. This implies that either of the two donors can propose to the peer donor a new cell reconfiguration for its respective parent node, which the peer donor tries to match in response.
Proposal 4: For the coordination between parent nodes of a dual-connected IAB-MT, either donor can propose a new gNB cell resource configuration for its parent node, which the peer donor tries to match in response.
The coordination of gNB cell resource configuration between parent nodes can be overlaid onto the signalling exchange discussed in section 1. The resulting handshake is shown in Figure 2 and has the following changes in case the F1-terminating donor initiates the handshake: 
· The F1-terminating donor, CU1, includes parent-1’s gNB cell resource configuration in message 1.
· The non-F1-terminating donor, CU2, matches parent-2’s gNB cell resource configuration and sends it back to CU1 in message 2.
· Based on the new gNB cell resource configurations of both parent nodes, CU1 can update the child-node’s gNB cell resource configuration in messages 3 and 4.
· CU1 then informs CU2 about the updated child-node’s gNB cell resource configuration in message 5. 
· CU2 updates parent-2 with the child-node’s gNB cell resource configuration in message 6 and 7.
In case the F1-terminating donor wishes to change the cell resource configurations, it can initiate the entire sequence of messages 1-7. Some information, e.g., the child node’s multiplexing info can be omitted if it has been forwarded before.
If the non-F1-terminating donor, CU2, wishes to change cell resource configurations, it can initiate the sequence starting from messages 2. In this case, CU1 has to match parent-1’s gNB cell resource configuration and the child-node’s gNB cell resource configuration and include both in message 5. In this manner, either donor can request from its peer to reconfigure resources.
2.3	Interaction with RAN1 
The information exchange discussed in sections 2.1 and 2.2 is based on the Rel-16 resource multiplexing solution. The assumptions made for this information exchange are very high level and therefore expected to be rather robust to further enhancements to resource multiplexing in Rel 17. 
However, RAN3 should revisit this inter-donor coordination framework after RAN1 has made more progress on the Rel-17 enhancements to resource multiplexing. Further, RAN1 should be liaised on agreements from this discussion at early stage.
Proposal 5: RAN1 to be liaised on agreements related to inter-donor coordination of cell resource configurations.
Proposal 6: RAN3 to revisit inter-donor coordination of cell-resource configuration based on Rel-17 enhancements developed by RAN1.
 
Conclusion
This contribution inter-donor coordination of gNB cell resource configurations for IAB-MT migration and dual-connected IAB-MT. The following proposals were made:
Proposal 1: The donor controlling the child-node gNB-DU forwards the child-node’s multiplexing info and the child-node gNB-DU’s activated cell list to the donor controlling the parent link. 
Proposal 2: The child-node’s gNB-DU cell resource configuration should be matched to the parent-node’s gNB-DU cell resource configuration.
Proposal 3: The donor controlling the parent-node’s gNB-DU sends the parent-node’s gNB-DU cell resource configuration to the donor controlling the child node’s IAB-DU and receives the updated child node’s gNB cell resource configuration in return.
Proposal 4: For the coordination between parent nodes of a dual-connected IAB-MT, either donor can propose a new gNB cell resource configuration for its parent node, which the peer donor tries to match in response.
Proposal 5: RAN1 to be liaised on agreements related to inter-donor coordination of cell resource configurations.
Proposal 6: RAN3 to revisit inter-donor coordination of cell-resource configuration based on Rel-17 enhancements developed by RAN1.
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