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Introduction
[bookmark: _Hlk74596809]The WID for enhanced IAB specifies the following objectives of IAB work item regarding support for simultaneous operation [1]:
	Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.


This contribution addresses the remaining issues on the above objectives to support simultaneous operations.
[bookmark: _Hlk74596840]Discussion
Application of frequency domain H/S/NA configuration
In this section, we address some remaining issue on the switching between TDM and FDM operation modes. In the RAN1#110bis-e meeting [2], the working assumption from RAN1#110 was confirmed 
	Agreement (RAN1#110-bis)

Confirm the WA from RAN1#110:
	If Rel-16 H/S/NA resource configuration and Rel-17 H/S/NA resource configuration are both provided for a given RB set within a slot: 
Alt 3b. A resource configured with 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.



Correction on coexistence of Rel-17 and Rel-16 HSNA configuration for TS38.213 is agreed. Final CR in R1-2210757.



The confirmed WA allows a switch between the application of TDM and FDM H/S/NA configurations, based on the availability indication from the parent IAB-node. However, the switch can only take place for a slot where both TDM and FDM H/S/NA configurations contain soft resource. In the example in Figure 1, only Slot 2 and Slot 3 can switch between TDM and FDM H/S/NA configurations. In our opinion, the availability indication should have the flexibility to indicate availability for certain RB set(s) or all RB sets, that is to say the parent node should be allowed to indicate availability for both TDM and FDM soft resources.
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[bookmark: _Ref114145574]Figure 1: An example illustrating slots which receive both TDM and FDM H/S/NA configurations
In Rel-17 eIAB, the following agreements were made on the enhanced DCI Format 2_5 for FDM configuration.
	Agreement (RAN1#108)
Enhance the RRC signaling for the configuration of DCI Format 2_5 to include the configuration of availability indication for soft resources in multiple RB set groups by introducing the following new RRC parameters:
· AvailabilityCombination-Rel17 to include multiple resourceAvailaibity-Rel17 indications, where each resourceAvailaibity-Rel17 indicates the availability of soft resources in one or multiple slots for each configured RB set group in sequence. 
· The RB set groups are configured for all availabilityCombinationId(s) with the following parameters and are applied over each slot:
· Number of RB set groups.
· FFS: max value
· Number of RB sets for each group.
· FFS: max value
· If an RB set group is not provided, only one resourceAvailablity-Rel17 is included in AvailabilityCombination-Rel17 to indicate availability of soft resources in one or multiple slots for all RB sets of a DU cell.


Agreement (RAN1#109)
An IAB node can be configured with two availabilityCombinations tables, one for TDM and one for FDM

Agreement (RAN1#109)

If an IAB node is configured with two availabilityCombinations tables, both shared and separate AI index fields are supported by introducing positioninDCI-AI-rel17.


As agreed in the RAN1#109e meeting, an IAB node can be configured with two availabilityCombinations tables. For a slot which is only configured with Rel-16 time-domain H/S/NA, the Rel-16 availabilityCombinations table should be applied. Theoretically, for a slot which is only configured with Rel-17 frequency domain H/S/NA, the Rel-17 availabilityCombinations table should be applied. In the above cases, the selection of the availabilityCombinations table is based on the configured type of H/SNA configuration. However, the now agreed working assumption has an ambiguity on the application of the availabilityCombinations tables for slots which are configured with both Rel-16 time-domain and Rel-17 frequency-domain H/S/NA configurations. One way to solve the abovementioned uncertainty could be to always use the Rel-17 availabilityCombinations table if both Rel-16 and Rel-17 H/S/NA configurations are provided. The indication of availability of Rel-16 Soft resources can be provided by the availabilityCombination which indicates availability for all RB sets of the DU cell, see the yellow highlighted parts of the RAN1#108 agreement above. If an availabilityCombination without associated RB set group indicates IA for a slot, the entire bandwidth (i.e., all RB sets) of the slot can be used by the IAB-DU. Similarly, if an availabilityCombination without associated RB set group indicates INA for a slot, the entire bandwidth of the slot cannot be used by the IAB-DU.
Based on the above discussion, we can support the working assumption from RAN1#110 with the clarification according to Proposal 1 on the application of the dynamic availability indication. 
[bookmark: _Toc87042238][bookmark: _Toc118727689]If both Rel-16 time-domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, the availabilityCombinationsRB-Groups-r17 is used to provide dynamic availability indication for both Rel-16 and Rel-17 Soft resource.
RB set configuration
In the RAN1#110bis-e meeting [3], there was a discussion on how to implement the following RAN1 agreement (RAN1#105e) on the RB set size for FDM resource configuration to the TS 38.213. 
	Agreement (RAN1#105e)
The minimum resource size for configuring the frequency domain granularity is a set of N RBs:
· Candidate values for N: {4, 8, 16, other values TBD}
· N is at least the # PRBs that are corresponding to the MT’s # PRBs of an RBG).
· FFS: Scaling or configuration of N based on system BW or size of IAB-MT BWP



One of the present concerns with the agreement from RAN1#105e is whether or not the resource configuration of IAB-DU is related to the resource configuration of IAB-MT. In our opinion, the frequency domain H/S/NA configuration is introduced to coordinate the usage of the IAB-DU and IAB-MT resource – when operating simultaneously. Hence there is a clear dependence between the IAB-DU and IAB-MT configurations. For example, if the SCS of IAB-MT would be changed, it is necessary that the SCS for the co-located IAB-DU is also changed accordingly, otherwise the IAB-MT and IAB-DU, in FDM, will transmit with 2 different SCS as basis for the OFDM signal which is not desirable. Specifically, in demodulation and decoding an OFDM symbol comprising two different SCSs, orthogonality of sub-carriers is not preserved. Therefore, changing an SCS for IAB-MT (e.g., as part of an IAB-MT BWP change) is operation-wise not possible.
In addition, the reference SCS that is used to configure IAB-DU frequency domain H/S/NA is not the SCS that is used for generating OFDM symbols – it can be different from the SCS that is used for generating OFDM signals. Here, a change of the IAB-DU (or IAB-MT) SCS for transmission (or reception) is independent from the reference SCS used for the configuration of H/S/NA. As long as the IAB-DU RB set size is larger or equal than the IAB-MT’s RBG size, the condition in the agreement from RAN1#105 can be considered fulfilled. This makes the FL Proposal 3.2c from RAN1 #110bis-e Error! Reference source not found. technically compliant with the above agreement. Referring to the smallest configured BWP of the IAB-MT is a rather generous compromise (by not referring to N) to implement the agreement.
Based on the above discussion, we propose the following specification change to TS 38.213
[bookmark: _Toc118727690]Adopt the following TP on RB set configuration to TS 38.213: 
	< Unchanged parts are omitted > 
With reference to slots of an IAB-DU cell, the IAB-DU can be provided an indication of hard, soft or unavailable type per RB set for symbols configured as downlink, uplink or flexible in a slot by Frequency-Domain HSNA Configuration List [16, TS 38.473]. The RB set size and the number of RB sets are configured by RB-Set-Configuration [16, TS 38.473]. The IAB-node can assume the RB set size for the IAB-DU is larger than or equal to the RBG size of the smallest configured BWP of the IAB-MT. If an indication of hard, soft or unavailable type is not provided for an RB set of a symbol in a slot, the IAB-DU applies the configuration of hard, soft or unavailable type provided by HSNA Slot Configuration List in gNB-DU Cell Resource Configuration [16, TS 38.473] for the RB set of the symbol in the slot. If an indication of hard, soft, or unavailable type is provided for an RB set in a symbol of a slot, the IAB-DU applies the configuration of hard, soft, or unavailable type provided by Frequency-Domain HSNA Configuration List [16, TS 38.473] when the IAB-node uses simultaneous transmission and reception in the slot.
< Unchanged parts are omitted > 



Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	If both Rel-16 time-domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, the availabilityCombinationsRB-Groups-r17 is used to provide dynamic availability indication for both Rel-16 and Rel-17 Soft resource.
Proposal 2	Adopt the following TP on RB set configuration to TS 38.213:
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