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Introduction

During RAN#86 meeting, a new WI [1] for Enhancements to Integrated Access and Backhaul for NR was approved. And one of the objectives is duplexing enhancements to support simultaneous operation of child and parent links. In this contribution, we discuss duplexing enhancement in R17 IAB (i.e. enhancements to resource multiplexing) and present our considerations.  
	Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
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.


Discussion

In Rel-16 IAB, the resource multiplexing mainly focus on TDM between parent link and child link considering the half-duplexing constraint of IAB node. Both TDD and FDD could be supported with regard to DU cell resources. And resource multiplexing in the time domain is specified to implement topology wide resource management. More specifically, the donor CU configures semi-static time-domain resource and corresponding H/S/NA attribute for IAB-DU cells via F1AP signaling. Meanwhile, parent IAB node could dynamically indicate the availability of soft resource configured by donor CU via PDCCH, i.e. DCI format 2-5. More specifically, An AI index field value in a DCI format 2_5 is used to indicate the availability of soft resource to an IAB-node DU. The mapping between the AI index field value (i.e. availabilityCombinationId IE) and the actual resource availability for a set of consecutive slots in time domain is configured via RRC signaling (i.e. AvailabilityCombination IE). In this way, the IAB node could determine the resource availability for a set of consecutive slots in time domain which were configured as soft according to the received DCI format 2_5 and mapping info configured via RRC. 

Observation 1: In Rel-16 IAB, time domain resource multiplexing mechanism is specified, i.e. donor CU configures semi-static time-domain resource and corresponding H/S/NA attribute, while parent IAB node dynamically indicate the availability of soft resource via PDCCH.
In order to increase spectral efficiency and reduce latency, the support of SDM/FDM needs to be investigated in R17 IAB to enable simultaneous transmissions and/or reception on parent link and child link by IAB node. The key issue to be discussed is the resource multiplexing mechanism in the frequency domain. When parent link and child link are multiplexed in FDM/SDM manner, it is necessary to ensure that the resources scheduled by parent IAB-DU in parent link and resources scheduled in the child link are orthogonal in order to avoid interference between parent and child links. In our view, similar resource multiplexing mechanism as R16 time domain resource configuration mechanism could be investigated for frequency domain resource management between parent and child links. For example, donor CU configures semi-static frequency-domain resource and corresponding H/S/NA attribution for IAB-DU cells via F1AP signaling. Meanwhile, parent IAB node could dynamically indicate the availability of soft frequency domain resources configured by donor CU via PDCCH. 

Observation 2: In order to increase spectral efficiency and reduce latency, the support of SDM/FDM needs to be investigated in R17 IAB to enable simultaneous transmissions and/or reception on parent link and child link by IAB node.
Proposal: Assuming SDM/FDM is supported, resource multiplexing mechanism similar to R16 time domain resource configuration mechanism could be investigated for frequency domain resource management between parent and child links.
Conclusion

In this contribution, we discussed duplexing enhancement in R17 IAB (i.e. enhancements to resource multiplexing). And we have the following proposals:

Observation 1: In Rel-16 IAB, time domain resource multiplexing mechanism is specified, i.e. donor CU configures semi-static time-domain resource and corresponding H/S/NA attribute, while parent IAB node dynamically indicate the availability of soft resource via PDCCH.
Observation 2: In order to increase spectral efficiency and reduce latency, the support of SDM/FDM needs to be investigated in R17 IAB to enable simultaneous transmissions and/or reception on parent link and child link by IAB node.
Proposal: Assuming SDM/FDM is supported, resource multiplexing mechanism similar to R16 time domain resource configuration mechanism could be investigated for frequency domain resource management between parent and child links.
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