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Introduction
In RAN1#102-e, the following agreements on enhancements to resource multiplexing between child and parent links of an IAB node were reached [1] :
Agreement
Reuse by IAB-MT of existing Inter-frequency DC is considered as a starting point to support concurrent BH links to two parents. 
· FFS: Reuse of multi-TRP transmission resource allocation features (if intra-freq DC scenario is supported for IAB)
· FFS: Additional specification effort to support IAB

For companies to further consider:
The following categories of enhancements have been proposed to support DC scenarios (not an exhaustive list):
· Inter-parent DU resource coordination mechanisms and signaling
· Resource allocation/scheduling conflict resolution rules at the parent or child node
· Per-link IAB-DU resource configurations at the parent node

Agreement
At least existing Rel-16 bands supporting IAB can be considered when evaluating the feasibility/impact of supporting different multiplexing cases.
Agreement
The Rel-16 semi-static and dynamic resource allocation mechanisms are the starting point for supporting Rel-17 multiplexing cases. 
· FFS: Applicability for different IAB-DU resource types
· FFS: Cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT

Agreement
· Based on the WID, the following multiplexing cases are in scope for potential support in Rel-17:
· Multiplexing Case A: Simultaneous MT-Tx/DU-Tx 
· Multiplexing Case B: Simultaneous MT-Rx/DU-Rx 
· Multiplexing Case C: Simultaneous MT-Rx/DU-Tx 
· Multiplexing Case D: Simultaneous MT-Tx/DU-Rx 
· Further study for for Case A and Case B at least the following scenarios:
· Single or multi-panel IAB nodes operating in unpaired spectrum (FR1 and FR2 bands)
· Further study for Case C and Case D at least for the following scenarios:
· Multi-panel IAB nodes operating in unpaired spectrum (FR1 and FR2 bands) 
· FFS: Required level of specification impact to support the different cases. Any additional specification support in Rel-17 should be conditioned on feasibility from an interference and reliability perspective on a per-link and network basis 

For companies to further consider: 
Whether the following characteristics of the IAB node implementation will impact the operation of different resource multiplexing cases, including resource partitioning (i.e. identify whether there is a need for potential specification impact/enhancements compared to Rel-16 if the characteristic is or is not supported by an IAB node):
· Baseband (mis)timing alignment between IAB-MT and IAB-DU
· Separate vs. shared antenna panels/RF front-end for IAB-MT/IAB-DU
· Separate vs. shared baseband for IAB-MT/IAB-DU
· Transmitter/receiver implementation
· Self-interference cancellation
· Power control mechanisms

For companies to further consider: 
Different resource partitioning scenarios for access and backhaul links, including their respective implication on interference, for different resource multiplexing cases. Examples include:
· Whether a given case is only applicable for certain resource types: e.g. DL only, UL only, DL + UL
· Whether a given case is only applicable for backhaul links or both access and backhaul links
· Note: This should have no impact on legacy UE behavior

In this contribution, we provide some additional views on this issue. The enhancements required in handling interference, achieving synchronization and power control have been discussed in detail in our companion contribution [2].
Discussion
Enhancements to resource multiplexing between parent and child links 
The resource partitioning between the backhaul and access/child links of an IAB node can be done in time/frequency/space domains. In addition, some IAB nodes are subjected to half duplexing constraint (HDC), where the node cannot perform MT-Rx/DU-Tx and MT-Tx /DU-Rx in the same time-frequency resources. Therefore, TDM, FDM, FDM with HDC, SDM, SDM with HDC and IBFD are various possible multiplexing capabilities in an IAB node and the IAB node can use these capabilities for operating in one of the following modes
· TDM
· Multiplexing Case A: Simultaneous MT-Tx/DU-Tx 
· Multiplexing Case B: Simultaneous MT-Rx/DU-Rx 
· Multiplexing Case C: Simultaneous MT-Rx/DU-Tx 
· Multiplexing Case D: Simultaneous MT-Tx/DU-Rx 

The active mode of operation of an IAB node in a symbol/slot depends on the multiplexing capability of IAB node and the resource configuration of IAB-MT and IAB-DU. For e.g., an IAB node with FDM/SDM capability, can transmit simultaneously from MT and DU, only when parent-DU configures IAB-MT as UL, and CU configures IAB-DU as DL. Otherwise, the IAB node will operate in TDM mode with either IAB-MT or IAB-DU being active at a time, leading to reduction in resource utilization. Therefore, an IAB node signals its multiplexing capability and supported modes of operation to CU and parent-DU, based on which CU and parent-DU configure resources to IAB-MT and IAB-DU.
Observation 1: The multiplexing capability and the supported modes of operation of the child node are crucial information required at donor and parent nodes to configure resources to child node efficiently.
Proposal 1: IAB node signals its multiplexing capability and supported modes to CU and parent-DU
Once the capability and/or supported mode of operation of IAB node are known, CU and parent-DU configures resources to IAB-DU and IAB-MT, respectively, based on multiplexing capability of IAB node, supported modes of IAB node and network conditions. Resource configuration of the IAB-MT and IAB-DU along with supported modes of IAB node  determines the active mode of operation of IAB node. The IAB node and its parent node should have clear understanding of the active mode of operation of IAB node, to configure parameters like TA, guard, and IA. Further, the active mode of operation is required to dynamically configure F resource at IAB-MT and IAB-DU. 
Proposal 2: IAB node and its parent node should be made aware of the active mode of operation of the IAB node

The H/S/NA attributes for the resources at IAB-DU is introduced to avoid simultaneous use of resource by IAB-MT and IAB-DU in TDM mode of operation. In case of simultaneous operation of IAB-MT and IAB-DU, the H/S/NA configuration is not needed for the IAB-DU resource. For e.g., in case of MT-Tx/DU-Tx mode, both IAB-MT and IAB-DU can simultaneously Tx in backhaul and child/access links, respectively, irrespective of the H/S/NA configuration of IAB-DU resource. Therefore, CU signals H/S/NA configuration to IAB nodes based on active mode of operation.
Proposal 3: CU signals H/S/NA to IAB nodes based on active mode of operation
[bookmark: _Hlk47623751]Similarly, an IAB node in TDM mode require explicit or implicit IA to use the S resource for Tx/Rx in child/access link. However, in simultaneous mode of operation, an IAB-DU can use the resource for Tx/Rx in child/access link irrespective of its S configuration. For e.g., an IAB node operating in MT-Tx/DU-Tx mode treats the S-DL resource at IAB-DU as H-DL, and simultaneously transmit in IAB-MT and IAB-DU. Therefore, the IAB node in simultaneous mode of operation does not require IA from parent node.
Proposal 4: IAB node use IA signalled by parent in DCI format 2_5 for S resource based on active mode of operation
Conclusion
In this paper we made the following observations and conclusions:
Observation 1: The multiplexing capability and the supported modes of operation of the child node are crucial information required at donor and parent nodes to configure resources to child node efficiently.
Proposal 1: IAB node signals its multiplexing capability and supported modes to CU and parent-DU
Proposal 2: IAB node and its parent node should be made aware of the active mode of operation of the IAB node

Proposal 3: CU signals H/S/NA to IAB nodes based on active mode of operation
Proposal 4: IAB node use IA signalled by parent in DCI format 2_5 for S resource based on active mode of operation
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