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	Introduction
In this paper, we address outstanding issues based on conclusions in RAN1#109-e ‎[1].
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Coexistence of T-HSNA and F-HSNA
One outstanding issue from the previous meeting regards the application of time-domain H/S/NA (T-HSNA) and frequency-domain H/S/NA (F-HSNA) attributes. The following was concluded in the previous meeting:
Conclusion
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. 1: the child node follows the Rel-16 H/S/NA configuration for the resource
· 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.
Alt. 1 and Alt. 2 are obviously very constraining as one resource configuration always overrides another for overlapping resources.
Alt. 4 essentially overloads the timing mode indication, which is also unfavourable. One reason is that FDM is not the only mode of simultaneous DU/MT operation. SDM/multi-panel modes are important use cases of the IAB specification in Rel-17 as mentioned in the WID. But Case 6 timing is primarily specified for single-panel FDM, hence not suitable for implicit indication.
Therefore, we have argued in favour of joint application of T-HSNA and F-HSNA. One example of joint application is Alt. 3.
One main benefit for joint application of T-HSNA and F-HSNA attributes is flexibility for a TDM fallback mode, which is a significant benefit in the face of variable conditions that may or may not allow simultaneous MT/DU operations over time, possibly over short time intervals. If the two configurations are applied separately, that will require the IAB-CU to dedicate non-overlapping resources, such as slots, to either TDM or FDM. Then, each slot may be used for only one of TDM and FDM. That limits resource management significantly: if the IAB node is not capable of performing FDM at a moment, it does not have the option of using FDM slots as TDM, which may result in wasting all or a part of the bandwidth on those slots.
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Furthermore, separate application is a special case of joint application, e.g., IAB-CU may choose to configure IAB nodes with T-HSNA and F-HSNA on same slots for joint application, or alternatively, on separate slots for separate application. This approach maintains generality while allowing the IAB-CU to send configurations for overlapping resources, thus allowing a higher flexibility and improving resource efficiency in the presence of intermittent limitations for performing non-TDM multiplexing. This significant benefit comes at the small cost of specifying behaviour to obtain T-F attributes jointly based on separate configurations.
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Hence, we propose the following as a way forward in order to address the conflicting issues raised thus far.
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As another example of joint application, if the resource is indicated NA in at least one of time and frequency domains, the resource is considered NA. Otherwise, if a resource is indicated soft in at least one domain, the resource is considered soft. Finally, the resource is considered hard if indicated hard in both domains.
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Alternatively, the resource preserves its hard/NA attributes in the time domain on all PRBs/RBGs. However, if the resource is indicated soft in the time domain, it is subject to availability indication in the frequency domain.
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As a comprehensive way forward, we propose to consider the following alternatives to address the issue.
WF Proposal: If an IAB node receives T-HSNA and F-HSNA configurations for a given resource, select one of the following alternatives:
· Alt. 1: IAB node follows T-HSNA (T-HSNA overrides F-HSNA)
· If supporting Alt. 1, provide justification.
· Alt. 2: IAB node follows F-HSNA (F-HSNA overrides T-HSNA)
· If supporting Alt. 2, provide justification and propose behavior if the IAB node is not capable of performing simultaneous operations on the resource.
· Alt. 3: IAB node follows a combination of attributes from T-HSNA and F-HSNA
· If supporting Alt. 3, propose IAB node behavior, e.g., if both T-HSNA and F-HSNA are configured, resources with a T-HSNA = H override F-HSNA.
· Alt. 4: IAB node follows either T-HSNA or F-HSNA attribute
· If supporting Alt. 4, propose IAB node behavior, e.g., MAC CE signaling to parent node.
The last bullet item is related to the following conclusion from RAN#109-e, which raises an issue that has not been addressed.
Conclusion
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.

Other issues
The following was concluded in RAN#109-e on whether to introduce specification that takes into account the DL Tx power:
Conclusion
Consider until RAN1#110 whether additional specification is required when FDM multiplexing mode is applied for the CSI reference resource.
This specification is not necessary, and it may even introduce its own issues. The matter can be addressed by network implementation – the UE measures and reports the CSI without adjusting for the power offset. Then, the gNB applies any adjustments to obtain the DL Rx power at the UE.
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Another question to answer regards the following conclusion from RAN1#109-e:
Conclusion
Consider until RAN1#110 the following solutions to increase the number of IAB-DU cells that can be provided with availability information for soft resources:
· Alt. 1. extension of DCI format 2_5 payload from 128 bits to 134 bits
· Alt. 2. Mapping the bits of an availabilityIndicator to one or multiple cells
It seems Alt. 1 takes less specification effort and therefore the favorable alternative.
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Conclusions
In this contribution, we discussed outstanding issues on resource multiplexing enhancements for simultaneous operations on child and parent links of an IAB node and made the following observations and proposals:
Observation 1:	Joint application of time-domain H/S/NA (T-HSNA) and frequency-domain H/S/NA (F-HSNA) attributes facilitates a fallback mode, avoids the complexity of defining dynamic multiplexing modes at L1/L2, and provides higher resource efficiency if the IAB node is not capable of performing FDM at a particular moment.
Observation 2:	Separate application of T-HSNA and F-HSNA is a special case of joint application. If joint application is agreed, the IAB-CU still has the possibility of separate (non-overlapping) configurations. Joint application allows higher flexibility for resource configuration by the IAB-CU without loss of generality for TDM-only or FDM-only configurations if desired in a specific implementation.

Proposal 1:	Support joint application of T-HSNA and F-HSNA configurations and specify behaviour for determining H/S/NA resource attributes for time-frequency resources based on a combination of T-HSNA and F-HSNA attributes., e.g., Alt. 3 in RAN1#109-e conclusion.
Proposal 2:	No need to introduce additional specification to CSI reference resource.
Proposal 3:	Support Alt. 1 – extend the number of bits in DCI format 2_5 payload.

WF Proposal: If an IAB node receives T-HSNA and F-HSNA configurations for a given resource, select one of the following alternatives:
· Alt. 1: IAB node follows T-HSNA (T-HSNA overrides F-HSNA)
· If supporting Alt. 1, provide justification.
· Alt. 2: IAB node follows F-HSNA (F-HSNA overrides T-HSNA)
· If supporting Alt. 2, provide justification and propose behavior if the IAB node is not capable of performing simultaneous operations on the resource.
· Alt. 3: IAB node follows a combination of attributes from T-HSNA and F-HSNA
· If supporting Alt. 3, propose IAB node behavior, e.g., if both T-HSNA and F-HSNA are configured, resources with a T-HSNA = H override F-HSNA.
· Alt. 4: IAB node follows either T-HSNA or F-HSNA attribute
· If supporting Alt. 4, propose IAB node behavior, e.g., MAC CE signaling to parent node.
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