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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 boundary node.
Scenario 2: Inter-donor topology redundancy for dual-connected boundary node.
RAN3#113-e agreements and TBCs:
	WA: The F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor, via following XnAP procedures:
- retrieve UE context procedure,
- handover preparation procedure, 
- SN addition procedure, 
- MN initiated SN modification procedure
- SN initiated SN modification procedure
Wait for RAN1 progress on whether need to forward additional information. 
FFS on whether need new XnAP procedure.
WA: parent node is aware of boundary IAB-DU cell configurations via the F1AP GNB-DU RESOURCE CONFIGURATION message
Whether XnAP enhancement is needed to support the H/S/NA configuration information exchange can be discussed after RAN1 make a decision.


Inter-donor resource coordination – information exchange
RAN3 made several agreements with respect to the information to be exchanged between donors in the above scenarios. The executive summary of several agreements is as follows:
· The F1-terminating donor sends to the non-F1 terminating donor the following information pertaining to the boundary IAB-DU:
· Activated cell list.
· H/S/NA resource configurations.
· DL/UL resource configurations.
· Multiplexing info.
· Cell specific signal/channel configurations.
· According to the RAN1#106 agreements, this includes at least: SSB (IAB STC Info in current F1AP), CORESET 0, and RACH configurations) from/for different parent nodes.
· The non-F1 terminating donor informs the parent of the boundary node about the above information pertaining to the boundary IAB-DU.
Proposal 1: RAN3 to enable in XnAP signalling the exchange of the following information pertaining to boundary IAB node:
· Activated cell list.
· H/S/NA resource configurations.
· DL/UL resource configurations.
· Multiplexing info.
· Cell specific signal/channel configurations, including at least: SSB information, CORESET 0, and RACH configurations) from/for different parent nodes.
During RAN3#113-e the following TBC was also captured,
	Whether XnAP enhancement is needed to support the H/S/NA configuration information exchange can be discussed after RAN1 make a decision.


RAN1 concluded that H/S/NA information transfer for intra-CU and inter-CU resource coordination is required. This agreement corresponds however only to TDD, and complete support for FDM is still pending. There are still ongoing discussions on number of different frequency domain configurations at a given time. Thus, we propose the following:
Proposal 2: RAN3 to wait with FDM signalling support until RAN1 concludes the issue.
Given that the parent node of the boundary node under CU2 needs to receive the information about CU1 resource allocation/configuration, F1AP signalling to deliver this information was also discussed. A WA from RAN3#113-e states that the message used should be the F1AP GNB-DU RESOURCE CONFIGURATION. Another WA related to the XnAP part of the signalling states that several existing XnAP procedures are used for inter-donor delivery of the messages. Although confirming the WAs would change the original (i.e., Rel-16) purpose of these procedures, we do not see a more appropriate alternative.
Proposal 3: Confirm the WA from RAN3#113-e stating that the parent node is aware of boundary IAB-DU cell configurations via the F1AP GNB-DU RESOURCE CONFIGURATION message.
Proposal 4: Confirm the following WA from RAN3#113-e:
· The F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor, via following XnAP procedures:
· Retrieve UE context procedure,
· Handover preparation procedure, 
· SN addition procedure, 
· MN initiated SN modification procedure,
· SN initiated SN modification procedure.
Resource compatibility between the two parents
Based on the RAN1 agreements, resource co-ordination between two CUs, and involved parent nodes of the boundary nodes, is needed, to avoid assigning conflicting configurations to the boundary IAB-MT, in case the boundary IAB-MT does not support simultaneous TX and RX on different carriers. It should be noted that any reconfiguration of radio resources at an IAB node will cause a certain degree of service interruption, so the amount of reconfigurations should be minimized. In an ideal case, the parent and child node would be synchronized before the migration/DC establishment for the boundary node happens. With respect to the above, RAN3 has earlier discussed three options for resource compatibility between the old and new parent in Scenarios 1 and 2, and liaised RAN1 asking for feedback. In our understanding, the RAN1 LS reply in R3-214672 conveys three messages:
1. As opposed to Option 3, Option 1 and Option 2 imply resource reconfigurations in a live network, resulting in service interruption.
2. Option 3, as proposed, is restrictive.
3. The above options are feasible also for semi-matched configurations, where not all DL and UL slots match, albeit with a reduced performance. Additionally, reconfigurations of the parent and/or child resource configurations can align resource configurations before or during the inter-donor migration procedures and after to further align the migrating node(s) with its new parent node.
In our view, with respect to Options 1 and 2, there is also a risk that the reconfiguration fails and executing the procedure all over again would incur additional latency. 
With respect to Scenario 1 (Inter-donor migration for single connected boundary node), in our understanding, the TDD networks are usually deployed with a high level of compatibility between the TDD patterns. Given that both the old and the new parent are neighbours of the boundary node, one may assume that the new parent has more or less compatible configuration with the one that the boundary node had prior to migration. Hence, Scenario 1 will unlikely require major reconfigurations at the boundary node and it descendants upon migration. We conclude that RAN3 should deprioritize the option downselection between the 3 options for Scenario 1.
Proposal 5: RAN3 deprioritizes the downselection between the 3 options for Scenario 1.
With respect to Scenario 2 (Inter-donor topology redundancy for dual-connected boundary node), the problem boils down to synchronizing three links, the two parent links (links#1 and #2) and the child link of the boundary node (link#3). Given that the resource on first parent link and the child link of the boundary node are likely compatible (or at least they were, prior to DC establishment). This means that the problem may generally be reduced to the compatibility of link#1 + link#3 and link#2. 
A recent RAN1 agreement can be helpful with respect to Scenario 2. A RAN1#106bis agreement states that, in DC scenarios, support per-child MT link-NA resource configuration. This means that CU2 may disable (i.e., configure as “NA”) the resources pertaining to the boundary MT. In particular, the resources of link#2 that conflict with links #1 and #3 of the boundary node can be disabled.
Hence, as a way forward, we propose to agree on a soft version of Option3, where the 2nd/new parent applies only a subset of time/frequency resources, and where this subset is compatible with the parent link towards CU1.
Proposal 6: For Scenario 2, the second parent link of the boundary node uses only a subset of resources assigned by the second parent, where this subset is compatible with the resource on the first parent link and the child link.
Meanwhile, the aforementioned RAN1#106bis-e agreement needs to be supported in F1AP signalling.
Proposal 7: RAN3 to support in F1AP signalling the RAN1#106bis-e agreement, stating that in DC scenarios, support per-child MT link-NA resource configuration.
Synchronous application of the new configuration
In case RAN3 agrees to allow resource reconfiguration for Scenario 1 and 2, another aspect deserving attention is when exactly is the change in the configuration applied, in case RAN3 agrees to go for a solution requiring reconfiguration of boundary node. 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 8: 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: RAN3 to enable in XnAP signalling the exchange of the following information pertaining to boundary IAB node:
· Activated cell list.
· H/S/NA resource configurations.
· DL/UL resource configurations.
· Multiplexing info.
· Cell specific signal/channel configurations, including at least: SSB information, CORESET 0, and RACH configurations) from/for different parent nodes.
Proposal 2: RAN3 to wait with FDM signalling support until RAN1 concludes the issue.
Proposal 3: Confirm the WA from RAN3#113-e stating that the parent node is aware of boundary IAB-DU cell configurations via the F1AP GNB-DU RESOURCE CONFIGURATION message.
Proposal 4: Confirm the following WA from RAN3#113-e:
· The F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor, via following XnAP procedures:
· Retrieve UE context procedure,
· Handover preparation procedure, 
· SN addition procedure, 
· MN initiated SN modification procedure,
· SN initiated SN modification procedure.
Proposal 5: RAN3 deprioritizes the downselection between the 3 options for Scenario 1.
Proposal 6: For Scenario 2, the second parent link of the boundary node uses only a subset of resources assigned by the second parent, where this subset is compatible with the resource on the first parent link and the child link.
Proposal 7: RAN3 to support in F1AP signalling the RAN1#106bis-e agreement, stating that in DC scenarios, support per-child MT link-NA resource configuration.
Proposal 8: RAN3 to discuss how to ensure that the configurations are applied at the same time.
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