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Introduction
This paper discusses how to minimize interference and the resource coordination for a boundary IAB node for both the below scenarios. 
Scenario 1: Inter-donor migration for single connected IAB-node
Scenario 2: Inter-donor topology redundancy for dual-connected IAB-node
The paper also takes recent into RAN1 agreements into account; especially the below highlighted ones which may require signalling exchange between two CUs for above scenarios.

	RAN1 Agreements:
In case of intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios the following are supported:
•Reusing the Rel-16 CA TDD prioritization rules in case of UL/DL conflict when applicable
•FFS: Whether all prioritization rules apply in case of NR-DC
•FFS: Need of new prioritization rules in case of NR-DC
•Coordinating the IAB-MT’s TDD configurations to avoid conflicts from different parent nodes in case the child IAB-MT does not support simultaneous TX and RX on different carries
•FFS: Coordination for scheduling conflicts involving at least DCI Format 2_0 usage (e.g. usage of flexible symbols)
•Exchanging H/S/NA configurations between parent nodes/donors


Further RAN3 agreements in this area based upon the LS that was sent to RAN1:
	RAN3 inform RAN1 to discuss the resource coordination between parent link of the boundary IAB node and its child link, and indicate that RAN3 considers the following solutions (other solutions are not precluded):
-	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.
-	Option 3: A boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.
RAN3 inform RAN1 to discuss the resource coordination between two parent links for dual connected boundary node, and indicate that RAN3 considers the following solutions (other solutions are not precluded):
-	Option 1: The gNB-DU cell resource configuration of the parent node controlled by the F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 
-	Option 2: The gNB-DU cell resource configuration of the parent node controlled by the non-F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 
-	Option 3: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the master parent beforehand.


Coordination and exchange of information
Based upon RAN1 agreements co-ordination of the IAB-MT’s TDD configurations needs to be performed between two CUs and involved parent nodes to avoid conflicting configuration from different parent nodes in case the child IAB-MT does not support simultaneous TX and RX on different carriers.  RAN1 has further agreement saying exchange of H/S/NA configuration between parent nodes/donors would be needed.
Based upon the above RAN1 agreement, the parent and child node need to be synchronized before the migration happens. Hence, the most appropriate Options would be:
For migration case:
Option 3: A boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.
For topology redundancy case:
Option 3: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the master parent beforehand.
It is important to understand that Option 3 may also require reconfiguration, but it does not stipulate explicitly how the reconfiguration will be done (parent configuration matched to child or vice versa) – what is essential is that this happens beforehand. Option 3 gives flexibility to perform the re-configuration using either option 1 or Option 2 as it does not bind on whose configuration is matched to whom (parent to child or child to parent).  
As opposed to Option 3, Option 1 and Option 2 would require reconfigurations TDD pattern and/or H/S/NA configuration change in a live network. This may impact drastically other KPIs, such as throughput/latency etc. There is also risk that the reconfiguration fails and executing the procedure all over again would incur additional latency. Hence, it is preferred that boundary IAB nodes subject to migration or secondary cell addition are configured with non-conflicting configurations beforehand.
Furthermore, in some network deployments, the reconfiguration may be inevitable. Further, in some deployments, Option 1 may lead to fewer reconfigurations than Option 2 and vice versa. Hence, it is simply not clear to agree on a general decision whether Option 1 or Option 2 is better. 
Proposal 1: A single-connected boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.
Proposal 2: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the primary parent beforehand.
Proposal 3: Option 3 is preferred over Option 1 and Option 2.
To ensure that migration or secondary leg establishment only takes place with non-conflicting TDD and H/S/NA patterns, the new parent should be aware of the cell resource configuration of the new child beforehand so that any reconfiguration can be done, if needed.
Proposal 4: RAN3 to discuss how to perform the co-ordination and exchange of information beforehand for inter-donor topology adaptation case.
Another aspect deserving attention is when exactly is the change in the configuration applied. To avoid resource conflict, the new configuration application should be done in a synchronized way.
In the example in Figure 1; the propagation delay between the IAB-donor-CU and the parent IAB-nodes IAB3 and IAB4 are Y ms and X ms, respectively, where IAB3 is three hops from the IAB-donor-CU and IAB4 is only one hop from the IAB-donor-CU. If applied immediately after reception, the updated semi-static configurations will become valid at different time instances, which may cause configuration conflict.
[image: ]
Figure 1: An example of synchronized application of new resource configurations
Hence, there needs to be some co-ordination from the CU to respective parents DU as when such activation of configuration needs to be applied. For some cases, it can be that one of the parents may have to wait certain duration before applying such configurations to ensure that each node applies the configuration as simultaneously as possible.
Hence, a suitable activation time/delay should be added by CU to DU. For example, one possible solution is to add timing information in terms of System Frame Number and Slot Number in the F1AP signalling. 
Proposal 5: RAN3 to discuss how to ensure that the configurations are applied at the same time.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this paper we discuss resource multiplexing between child and parent links in IAB networks. Based on the discussion, the following is proposed:
Proposal 1: A single-connected boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.
Proposal 2: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the primary parent beforehand.
Proposal 3: Option 3 is preferred over Option 1 and Option 2.
Proposal 4: RAN3 to discuss how to perform the co-ordination and exchange of information beforehand for inter-donor topology adaptation case.
Proposal 5: RAN3 to discuss how to ensure that the configurations are applied at the same time.
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