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Introduction
As part of the Work Item on Enhancements for Integrated Access and Backhaul for NR [1], 3GPP has agreed to support the following enhancements:
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 different signaling enhancements to support simultaneous operation of child and parent links.
Resource Multiplexing Enhancements for IAB
During Rel-16, for in-band operation IAB nodes are assumed to operate with a half-duplex constraint as shown in Figure 1, 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 
[image: cid:image005.png@01D3944D.5F473090]
Figure 1: Half-duplex constraint for IAB in Rel-16
As a result, the frame structure, timing alignment, and initial access/RRM procedures for IAB nodes in Rel-16 focused on so-called TDM operation where either the access link or backhaul link was active in a given time/frequency resources. However in Rel-17 enhancements are considered which extend the resource multiplexing to additional scenarios such as spatial division multiplexing (SDM) and multi-panel Tx/Rx (MPTR) as shown in Figure 2. MPTR is a subset of potential “full duplex IAB” operation where the different panels are used for access and backhaul links in a given slot. Depending on the scenario, MPTR could be extended to support simultaneous operation within a panel, however potentially with stricter interference requirements.
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Figure 2: SDM and MPTR for IAB in Rel-17
Rel-16 IAB specification allows for the parent and child to exchange information via F1-AP signalling about the supported multiplexing capabilities which can be used to enable more efficient utilization of resources, including guard symbols and especially soft resources at the child IAB-DU. However, unlike Rel-16 where this was a static capability indication, with the new Rel-17 scenarios being considered, multiple factors may influence whether a given multiplexing case is more or less appropriate for a given time/frequency resource, such as self or cross-link interference, single or multi-parent operation, transmit or receive panel selection, and device capabilities. As a result, in order for the guard symbols for IAB via MAC CE and dynamic indication of availability of soft resources via DCI Format 2_5 to be utilized effectively the parent and node should be able to take this potential variability of the multiplexing operation into account (e.g. different multiplexing capabilities for a given link or subset of time/frequency resources within that link). Details of how this can be achieved via MAC CE or BAP signalling should be further discussed, however considerations should also be made on how to ensure the new indications coexist with the existing static capability indication.
Proposal 1: Consider mechanisms to enable dynamic indication of resource multiplexing capability for a given backhaul link or subset of time/frequency resources via MAC CE or BAP signalling. 
Conclusion
This contribution discussed requirements and solutions for IAB resource multiplexing enhancements. The following proposals were made: 
Proposal 1: Consider mechanisms to enable dynamic indication of resource multiplexing capability for a given backhaul link or subset of time/frequency resources via MAC CE or BAP signalling. 
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