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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
New WID [1] on Enhancements to Integrated Access and Backhaul has been approved as follows. 
	Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· [bookmark: _Hlk26193173]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.


In this contribution, we provide our view on resource multiplexing between child and parent links of an IAB node to support simultaneous transmission and/or reception of collocated MT and DU.
2. Discussion
2.1. Coexistence between Rel-16 and Rel-7 H/S/NA configuration
In previous RAN1 e-meeting, it has been discussed when to apply the R17 frequency domain H/S/NA configuration, and the following WA and conclusion were made. 
	RAN1 106bis-e
Working Assumption
If both the 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, one of the following is selected:
· Alt. 1: An IAB node applies the frequency domain H/S/NA only if the IAB node is currently operating in a non-TDM multiplexing mode in the slot, otherwise the Rel-16 time domain H/S/NA configuration is applied.

RAN1 107e
Agreement
Whether or not an IAB node can operate under a given non-TDM multiplexing mode (i.e. multiplexing info in 38.473) is left to IAB implementation in Rel-17

RAN1 109e
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.



The WA made in RAN1#106bis-e e-meeting allows more efficient resource utilization by supporting dynamic switching between Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration, e.g., the Rel-17 frequency NA resource can still be used by the IAB node, if the IAB node decides to dynamically fallback to TDMed multiplexing mode and the corresponding Rel-16 time resource type is H.  
There were two major concerns to confirm the WA, i.e., 1) the dynamic switching between Rel-16 and Rel-17 H/S/NA would impact the inter-cell interference or CLI handling; 2) the non-TDM multiplexing mode is not defined. For the first concern, it should be noted that the inter-cell interference and CLI handling can also rely on TDD configuration coordination. To address the second concern, RAN1 should further discuss how to decide/indicate the non-TDM multiplexing mode.
Considering the late phase of the WI, design new signaling or mechanism for the non-TDM multiplexing mode indication is challenging. In our opinion, the combination of alt.4 and alt.2 from the conclusion made in RAN1#109e e-meeting should be a good compromise, i.e., if Case 6 timing indication is supported between child node and parent node, alt.4 is used for the resource that can switching between Case 6 and Case 1 timing, otherwise, alt.2 is used. In other words, When IAB node requires Case 6 timing indication, IAB node applies the Rel-16 H/S/NA for the time resource indicated with Case 1 timing and configured/indicated as MT UL&DU DL, otherwise IAB node applies Rel-17 H/S/NA, e.g., for the time resource indicated with Case 6 timing and the time resource not configured/indicated as MT UL&DU DL.
Proposal 1: Adopt both Alt.2 and Alt.4 from the RAN1#109e conclusion to address the Rel-16/17 resource type configuration conflict. 
Proposal 2: When IAB node requires Case 6 timing indication, IAB node applies the Rel-16 H/S/NA for the time resource indicated with Case 1 timing and configured/indicated as MT UL&DU DL, otherwise IAB node applies Rel-17 H/S/NA, e.g., for the time resource indicated with Case 6 timing and the time resource not configured/indicated as MT UL&DU DL.
2.2. The association between AI index and AvailabilityCombinations
	TS 38.213-h20
<omit>
[bookmark: _Hlk111148594]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]. 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.
<omit>

If an IAB-node is provided an AvailabilityIndicator, the IAB-node is provided an AI-RNTI by ai-RNTI and a payload size of a DCI format 2_5 by dci-PayloadSizeAI. The IAB-node is also provided a search space set configuration, by SearchSpace, for monitoring PDCCH.
For each cell of an IAB-DU in a set of cells of the IAB-DU, the IAB-DU can be provided: 
-	an identity of the IAB-DU cell by iab-DU-CellIdentity
-	a location of an availability indicator (AI) index field in DCI format 2_5 by positionInDCI-AI or by positionInDCI-AI-r17
-	a set of availability combinations by availabilityCombinations or by availabilityCombinationsRBGroups, where each availability combination in the set of availability combinations includes
-	resourceAvailability indicating availability of soft symbols in one or more slots for the IAB-DU cell, or one resourceAvailability indicating availability of soft resources in all RB sets in one or more slots for the IAB-DU cell, or one or multiple RbSetGroups with each RbSetGroup indicating resourceAvailability for soft resources in one or more slots for the associated rbSets, and 
-	a mapping for the soft symbol, and/or for soft resources, availability combinations provided by resourceAvailability to a corresponding AI index field value in DCI format 2_5 provided by availabilityCombinationId


As described in the specification, if a time resource is configured with both Rel-16 H/S/NA and Rel-17 H/S/NA, Rel-17 H/S/NA is applied when the IAB-node uses simultaneous transmission and reception in the slot (it is noted that the rule may be changed based on further RAN1 discussion). However, for the AI indication via DCI format 2_5, Rel-16 AI indication and Rel-17 AI indication may lead to conflicted indication as well, then which AI indication (i.e., Rel-16 AI indication and Rel-17 AI indication) would be applied should be determined. For simplicity, if the child node follows the Rel-16 H/S/NA configuration, Rel-16 AI indication is applied, otherwise Rel-17 AI indication is applied when the child node follows the Rel-17 H/S/NA configuration.
Proposal 3: For symbols configured with both Rel-16 H/S/NA and Rel-17 H/S/NA, if the IAB node applies the Rel-16 H/S/NA configuration, Rel-16 AI indication is also applied, otherwise Rel-17 AI indication is applied.
3. Conclusion
This contribution focus on resource multiplexing between child and parent links and the following are proposed,
Proposal 1: Adopt both Alt.2 and Alt.4 from the RAN1#109e conclusion to address the Rel-16/17 resource type configuration conflict. 
Proposal 2: When IAB node requires Case 6 timing indication, IAB node applies the Rel-16 H/S/NA for the time resource indicated with Case 1 timing and configured/indicated as MT UL&DU DL, otherwise IAB node applies Rel-17 H/S/NA, e.g., for the time resource indicated with Case 6 timing and the time resource not configured/indicated as MT UL&DU DL.
Proposal 3: For symbols configured with both Rel-16 H/S/NA and Rel-17 H/S/NA, if the IAB node applies the Rel-16 H/S/NA configuration, Rel-16 AI indication is also applied, otherwise Rel-17 AI indication is applied.
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