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RAN1#109e has made the following conclusions that may need further discussion regarding FDM multiplexing mode. 
· There is no consensus in RAN1 on the support of optional MAC-CE signaling from child node to parent node to indicate switching between TDM/non-TDM multiplexing mode operation
· If both Rel-16 H/S/NA and Rel-17 H/S/NA are configured for a given resource and the child node is operating in TDM multiplexing mode, consider the following alternatives until RAN1#110:
· Alt. 2: the child node follows the Rel-17 H/S/NA configuration for the resource
· Alt. 3: A resource configured with Rel-16 H or Rel-16 S with dynamic indication of availability overrides the Rel-17 H/S/NA configuration, otherwise the child node follows the Rel-17 H/S/NA configuration for the resource
· Alt. 4 the child node follows the Rel-16 or Rel-17 H/S/NA based on implicit indication (e.g. Case 6 timing indication) between parent and child node.
In this contribution, we will focus on those remaining controversial issues on frequency-domain resource multiplexing for IAB.  
Coexistence between Rel-16 and Rel-17 H/S/NA Configuration
Since Rel-17 H/S/NA configurations are provided separately in addition to the Rel-16 H/S/NA, an IAB-DU can have both Rel-17 H/S/NA and Rel-16 H/S/NA semi-static configuration and its parent can be aware of both configurations. The IAB-node and its parent node need to have the same understanding which set of configurations is applied. 
On the other hand, it has been agreed that whether an IAB-node is operating in TDM/FDM is left for IAB-node’s implementation. Since RAN1#109e has made the conclusion not to introduce new MAC-CE signalling from child node to parent node to indicate switching between TDM/non-TDM multiplexing mode, the following alternatives are to be considered for the child node is operating in TDM multiplexing mode. 
· Alt. 2: the child node follows the Rel-17 H/S/NA configuration for the resource
· Alt. 3: A resource configured with Rel-16 H or Rel-16 S with dynamic indication of availability overrides the Rel-17 H/S/NA configuration, otherwise the child node follows the Rel-17 H/S/NA configuration for the resource
· Alt. 4 the child node follows the Rel-16 or Rel-17 H/S/NA based on implicit indication (e.g. Case 6 timing indication) between parent and child node.
For Alt.2, Rel-17 H/S/NA always overrides Rel-16 H/S/NA when provided and it benefits of a clear common understanding between the IAB-node and parent node. However, when the IAB-node decides to operate in TDM multiplexing mode by implementation, it still must apply Rel-17 H/S/NA, which was originally designed for FDM. At the time interval Rel-17 H/S/NA is provided for IAB-DU, parent-node may schedule to use parent<->IAB-MT link at NA resource and IAB-DU may schedule to use IAB-DU<->child link at Hard resource as shown in Figure 1. For TDM multiplexing mode with Rel-17 H/S/NA, the IAB-node needs to decide whether to guarantee Hard resource usage by IAB-DU (ignoring scheduling on NA resource from parent node) or guarantee NA resource usage by IAB-MT (not scheduling on Hard resource for child links). This may cause some resource usage waste/inefficiency and hopefully it won’t happen very often. 
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Figure 1: Rel-17 H/S/NA configuration
 
For Alt.3, Rel-16 Hard or Soft indicated available resource always overrides Rel-17 H/S/NA configuration and Rel-17 H/S/NA overrides in other occasions. Alt.3 mixes up Rel-16 and Rel-17 H/S/NA configurations and we don’t see the clear intention of Rel-16 Hard or Soft indicated available needs to always overrides Rel-17 H/S/NA configuration. 
For Alt.4, an IAB-node keeps two sets of H/S/NA configuration and apply one set with implicit common understanding between parent/IAB-node, especially based on Case#6 or Case#7 indication. However, Case#6 timing means MT/DU TX simultaneously and Case#7 timing means MT/DU RX simultaneously. Case#6 or Case#7 timing does not strictly associate with FDM or Rel-17 H/S/NA and maybe fulfilled with SDM. Hence, without explicit signalling of switching between TDM/FDM, Case#6 or Case#7 indication cannot be used as implicit indication of Rel-17 H/S/NA application. 
Based on those observations and feasibility discussion, Alt.2 is supported. 
Observation 1: Regarding Alt.2/3/4 when both Rel-16 and Rel-17 H/S/NA are provided,  
· Alt.2 provides a clear common understanding between the IAB-node and parent node although may cause some resource usage waste/inefficiency when an IAB-node must apply Rel-17 H/S/NA with TDM multiplexing.
· Alt.3 mixes up Rel-16 and Rel-17 H/S/NA configurations and there is no clear intention of Rel-16 Hard or Soft indicated available always overriding Rel-17 H/S/NA configuration. 
· Alt.4 may have some issue since Case#6 or Case#7 timing does not strictly associate with FDM or Rel-17 H/S/NA and cannot be used as implicit indication of Rel-17 H/S/NA application. 
Proposal 1: Support Alt.2 (child node follows the Rel-17 H/S/NA configuration) if both Rel-16 H/S/NA and Rel-17 H/S/NA are configured for a given resource.  
Conclusion
In this contribution, we discussed remaining issues on frequency-domain multiplexing for IAB.  It is summarized by the following observation and proposal. 
Observation 1: Regarding Alt.2/3/4 when both Rel-16 and Rel-17 H/S/NA are provided,  
· Alt.2 provides a clear common understanding between the IAB-node and parent node although may cause some resource usage waste/inefficiency when an IAB-node must apply Rel-17 H/S/NA with TDM multiplexing.
· Alt.3 mixes up Rel-16 and Rel-17 H/S/NA configurations and there is no clear intention of Rel-16 Hard or Soft indicated available always overriding Rel-17 H/S/NA configuration. 
· Alt.4 may have some issue since Case#6 or Case#7 timing does not strictly associate with FDM or Rel-17 H/S/NA and cannot be used as implicit indication of Rel-17 H/S/NA application. 
Proposal 1: Support Alt.2 (child node follows the Rel-17 H/S/NA configuration) if both Rel-16 H/S/NA and Rel-17 H/S/NA are configured for a given resource.  
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