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Introduction
RAN3 had an email discussion [2] on the issues related to resource multiplexing and based on that, and made following agreements in RAN3#113e [3]:
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.
[bookmark: _Hlk85530432]WA: parent node is aware of boundary IAB-DU cell configurations via the F1AP GNB-DU RESOURCE CONFIGURATION message
RAN1#106bis-e agreements related to resource configurations and the IAB-MT behaviour [4]:
Agreement:
Select the following alternative to handle potential indication conflict of symbols configured as semi-static flexible by one parent node, but not the other in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
•	Alt. 1. The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. FFS: Explicitly captured in the specification or left as a network configuration error case without specification impact 
Select the following alternative to handle potential indication conflict of symbols configured as semi-static flexible by both parent nodes in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
•	Alt. 5: If a conflict occurs, the IAB MT is expected to perform as scheduled by MCG
Agreement: 
In DC scenarios, support per-child MT link-NA resource configuration.
-	This configuration can be made available to IAB node as well
Agreement
The Rel-17 frequency domain H/S/NA configuration is provided across multiple slots and/or over a subset of slots only, with the same time-domain granularity and pattern duration as the Rel-16 H/S/NA configuration (i.e. gNB-DU Cell Resource Configuration (9.3.1.107 in TS 38.473 [8])).
•	For a given slot, different H/S/NA resource types can be configured for different RB sets
•	Additional signaling details (e.g. bitmap, slot pattern, etc.) can be left up to RAN3
•	FFS: The number of different frequency domain configurations at a given time
Agreement
A single value for the RB set size, N, is configured for a given IAB-DU cell’s Rel-17 frequency domain H/S/NA configuration
This contribution discusses enhancements for enhanced radio resource management and possible impacts are on RAN3 specifications.
Discussion
2.1 RAN1 progress
RAN3#113e concluded to wait for further RAN1 progress on resource multiplexing and how it would impact to resource configurations in the migration and DC scenarios. RAN1 concluded the assumptions for the resource configurations (semi-stating and dynamic) and the IAB-MT behaviour for the conflict resolution. Selected solutions were:
· Alt.1 with semi-static flexible resources in one link and non-flexible in the other link: It is assumed that a proper configuration guarantees that there would not be conflicting allocations. This in turn is based on the earlier agreement that a parent node can be made aware of the DU resource configuration of the other peer parent node of the IAB-node with DC to these two parent nodes
· Alt.5 with semi-static flexible resource on both links: IAB-MT follows MCG in a conflict situation.
Alt.1 does not seem to require any enhancements for the signalling of the MT and DU resource configurations assuming that the working assumption for the supported procedures will be agreed.
Alt.5 is only defining the IAB-MT behaviour and allows the also semi-static flexible resources to be configured for both DC links.
There does not seem to be any RAN3 impacts from the selected options.
Observation 1: No impacts to RAN3 foreseen from the RAN1 agreements on the configurations of semi static flexible and non-flexible symbols for the two DC links.
The support for per-child MT link-NA resource configuration is intended to allow appropriate and non-conflicting resource usage on multiple child links which would be beneficial especially in the case where the child nodes belong to different topologies and are configured by different donors. In such scenario, the child link of either one of the parent nodes could have per-link specific configuration that would deviate from the resource configuration of the served cell. As the configuration is per-child MT, the configuration signalling shall be enhanced to include the child-link or MT to designate the configuration to a correct link/MT.
Observation 2. Support for per-child MT resource configuration requires enhancement to designate the configuration to the correct child-MT or child link.
A new information is needed for F1AP signalling to indicate the child-MT (message tba). The per-MT configuration can be determined by the donor-CU assuming that the configurations of both peer-nodes are known.
Proposal 1. F1AP signalling to be extended to support per-child MT configuration.
RAN1 has also specifying intra-carrier FDM support which requires H/S/NA configuration for frequency domain blocks, i.e. separately for each RB set. In the RAN1#106bis-e agreement “Additional signaling details (e.g. bitmap, slot pattern, etc.) can be left up to RAN3“.
Observation 3. Support for intra-carrier FDM operation specified in RAN1, need enhanced F1AP signalling for the H/S/NA configurations per RB set.
Proposal 2. F1AP signalling to be extended with H/S/NA configurations per RB set to support intra-carrier FDM.

2.2 Non-F1-terminating donor to be aware of boundary IAB-DU configuration
RAN#113-e agreed the supported XnAP procedures as WA requiring further confirmation. In the offline discussion           [2] there were no objections to support listed procedures. We propose turn the WA into an agreement. The remaining question was more about whether a new XnAP procedure is needed. The new procedure could be used e.g. when there is need to update the boundary node cell configurations. This may be not supported via the existing procedures, for example, when the update is needed after the migration. So we prefer to also consider a new XnAP procedure. 
Proposal 3. RAN3 to confirm the XnAP procedures in the WA as well as the new XnAP procedure, i.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
- new XnAP procedure (e.g. used to perform an update after the migration).

As for any additional information, further progress in RAN1 is needed.
Observation 4. Wait for RAN1 progress on additional information needed to include in the configuration exchange.

2.4 Resource coordination between parent link of the boundary IAB node and its child link
The conclusion in the RAN3 offline discussion was to wait RAN1 reply to RAN3 LS on resource multiplexing asking how the resource configurations should match or reconfigured between two parents in the topology adaptation and DC scenarios, [5]. RAN1#106-e discussed the options and concluded following [6]:
All three methods are technically feasible. However, RAN1 note that Option 1 and Option 2 may cause service interruption to child IAB nodes and associated UEs for network topologies without proper resource coordination and Option 3 is very restrictive
RAN1 notes that all 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
RAN1 therefore did exclude any of the options being technically not viable. However, the statement of Opt.3 being “very restrictive” gives an indication that Opt.3 would not be a preferred solution as it causes limitations to the candidate set available for topology adaptation/redundancy.
Observation 5. RAN1 view on Opt.3 indicates it to be a non-preferred option.
Regarding the re-configuration to match the resource configurations (Opt.1 and Opt.2), RAN1 sees it feasible to be done before and during migration or SCG configuration. This implies that RAN1 does not see obstacles with re-configuration and leaves it up to RAN3 to specify appropriate signalling.
Observation 6. Reconfiguration either with Opt.1 or Opt.2 can be done before or during the migration or DC configuration.
Based on RAN1 feedback, we can conclude that restrictions with Opt.3 should not be mandated and resource re-configuration should be allowed. The preference of using either Opt.1 or Opt.2 depends on the deployment scenario and can therefore be left for implementation. Hence, we would propose following:
Proposal 4. RAN3 to support Opt.1 and Opt.2 for resource (re-)configurations. 

Conclusion
In this contribution, we discussed the issues related to resource multiplexing. Our proposals are:
Observation 1: No impacts to RAN3 foreseen from the RAN1 agreements on the configurations of semi static flexible and non-flexible symbols for the two DC links.
Observation 2. Support for per-child MT resource configuration requires enhancement to designate the configuration to the correct child-MT or child link.
Proposal 1. F1AP signalling to be extended to support per-child MT configuration.
Observation 3. Support for intra-carrier FDM operation specified in RAN1, need enhanced F1AP signalling for the H/S/NA configurations per RB set.
Proposal 2. F1AP signalling to be extended with H/S/NA configurations per RB set to support intra-carrier FDM.
Proposal 3. RAN3 to confirm the XnAP procedures in the WA as well as the new XnAP procedure, i.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
- new XnAP procedure (e.g. used to perform an update after the migration).
Observation 4. Wait for RAN1 progress on additional information needed to include in the configuration exchange.

Observation 5. RAN1 view on Opt.3 indicates it to be a non-preferred option.
Observation 6. Reconfiguration either with Opt.1 or Opt.2 can be done before or during the migration or DC configuration.
Proposal 4. RAN3 to support Opt.1 and Opt.2 for resource (re-)configurations. 
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