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Introduction
As part of the Rel-17 Work Item on Enhancements for Integrated Access and Backhaul for NR [1], 3GPP has agreed to the following RAN1 led objectives:
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.

This contribution discusses the potential impact on inter-node signalling to support different physical layer enhancements to support simultaneous operation of child and parent links including aspects impacting access/backhaul resource multiplexing.
Resource Multiplexing Enhancements for IAB
An example of a network with integrated access and backhaul links is shown in Figure 1 below. 
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Figure 1: Integrated access and backhaul links 
In Rel-16, for in-band operation IAB nodes are assumed to operate with a half-duplex constraint and operate in a TDM manner when multiplexing the resources of the IAB-DU and IAB-MT, which means they can only do the following at any given time:
1. Receive on the access link (UE to IAB node) and/or backhaul link (IAB node to IAB node) 
2. Transmit on the access link and/or backhaul link 
However in Rel-17 two new scenarios are considered in RAN1 to support more efficient access and backhaul link multiplexing: 1) spatial division multiplexing (SDM) and 2) multi-panel transmission/reception (MPTR) which are illustrated in Figure 2.
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Figure 2: SDM and MPTR Rel-17 IAB Scenarios
In addition, in Rel-16, the resource allocation and multiplexing framework focused on single-parent scenarios for a given IAB-node. However, to support redundancy and load-balancing, multi-parent scenarios are also possible as shown in Figure 3.
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Figure 3: Example multi-parent IAB scenario
In order to address the new multiplexing scenarios as well as multi-parent operation, signaling for the IAB-DU resource configuration may need enhancements in Rel-17. For example, while per-DU resource configurations were considered sufficient for Rel-16, per-link resource configurations may be needed to coexist or replace the per-DU configurations to avoid severe resource restrictions and overhead if a subset of links are able to operate with a full-duplex constraint compared to the half-duplex constraint assumed in Rel-16. In addition, these per-link configurations may need to be exchanged across multiple IAB-DUs in the case of multi-parent operation, since to allow multiplexing which is more efficient than TDM requires awareness of the configured resources at the multiple parents to avoid scheduling conflicts. It should also be further discussed how to handle the multiple parent scenario in case multiple donor DUs and/or CUs are involved in the topology.

Proposal 1: Per-link IAB-DU resource configurations and signaling between multiple IAB-nodes/donors should be considered in Rel-17.
Conclusion
This contribution analyzed potential signaling to support resource multiplexing enhancements for IAB. The following proposal was made:

Proposal 1: Per-link IAB-DU resource configurations and signaling between multiple IAB-nodes/donors should be considered in Rel-17.
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