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Introduction

During RAN3 #109e meeting, IAB duplexing enhancements was discussed and it was agreed that we shall wait for RAN1 on SDM/FDM support. Meanwhile, during RAN1#102e meeting, enhancements to resource multiplexing between child and parent links was discuss and the following agreements were made. In this contribution, we discuss potential impacts to RAN3 in order to support SDM/FDM.  
	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 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 


Discussion

In Rel-16 IAB, the discussion mainly focus on TDM between parent link and child link considering the half-duplexing constraint of IAB node with consideration for forward compatibility for potential support of FDM/SDM. Time domain resource partitioning and multiplexing is specified to implement topology wide resource management. Meanwhile, it is not considered in Rel-16 whether and how to divide frequency-domain resources between parent link and child link. More specifically, IAB node shall report multiplexing capabilities between the gNB-DU’s cell and the cells configured on the collocated IAB-MT to donor CU. Also IAB parent node could be aware of the IAB node’s multiplexing capabilities. And then the donor CU configures semi-static time-domain resource and corresponding H/S/NA attribute for IAB-DU cells based on multiplexing capabilities of the IAB node. Meanwhile, parent IAB node could dynamically indicate the availability of soft resource configured by donor CU via DCI format 2-5. In this way, the IAB-DU could determine available time domain resources for serving UE/child IAB-MT. 
Observation 1: In Rel-16 IAB, time domain resource multiplexing mechanism is specified, i.e. donor CU and parent node could be aware of IAB node’s multiplexing capabilities, and donor CU configures semi-static time-domain resource and corresponding H/S/NA attribute for IAB-DU cells.
In Rel-17 IAB WID [1], one of the objectives is the duplexing enhancements through simultaneous transmissions and/or reception on parent link and child link. According to RAN1#102e agreements, four multiplexing cases are in scope for potential support in Rel-17 in which SDM or FDM need to be used. More specifically, for an IAB node with sufficient isolation between MT and DU (i.e. SDM could be utilized), overlapping frequency resources can be used by IAB node MT and DU in order to increase spectrum efficiency because interference can be reduced by space isolation. However, if sufficient isolation between MT and collocated DU could not be guaranteed, and when simultaneous operation of IAB node’s parent link and child link are achieved via FDM, parent link resources scheduled by parent DU and child link resources scheduled by IAB-DU shall be orthogonal in order to avoid mutual interference. As a result, it is beneficial that donor CU and parent node be made aware of the SDM or FDM capability of IAB node. However, the multiplexing capabilities specified in R16 IAB only indicates whether the IAB-node supports simultaneous transmission and/or reception at its DU and MT side. In other words, if IAB node doesn’t support simultaneous transmission and/or reception at its DU and MT side, then TDM resources need to be configured for the IAB-DU. If IAB node supports simultaneous transmission and/or reception at its DU and MT side, donor CU and parent node is not aware of whether SDM and/or FDM could be supported by the IAB node using R16 IAB mechanism. As a result, R16 IAB multiplexing capabilities report mechanism needs to be enhanced to support SDM/FDM in R17 IAB. 

Proposal 1: In order to support SDM/FDM in R17 IAB, Donor CU and parent node need to be made aware of the SDM or FDM capability of IAB node. 
Proposal 2: R16 IAB multiplexing capabilities report mechanism needs to be enhanced to support SDM/FDM in R17 IAB. 

Assuming FDM is used for resource multiplexing in IAB node, R16 time domain resource configuration mechanism shall be enhanced so that orthogonal frequency resource for two links could be allocated to avoid mutual interference. As agreed in RAN1#102e meeting, the Rel-16 semi-static and dynamic resource allocation mechanisms are the starting point for supporting Rel-17 multiplexing cases. Similar to time domain resource configuration, frequency domain resources and corresponding Hard/NA attribute could be configured to IAB-DU by donor CU via F1AP signaling. In Rel-16, soft DU resources in time domain could be configured to realize the flexible resource sharing between parent link and child link. However, with regard to frequency domain resource configuration mechanism, the benefit of supporting soft resources in frequency domain needs to be further discussed. 
Proposal 3: Assuming FDM is used for resource multiplexing in IAB node, frequency domain resource multiplexing mechanism similar to R16 time domain resource configuration mechanism could be investigated to avoid mutual interference.

Proposal 4: In order to support frequency domain resource configuration, frequency domain resources and corredponding Hard/NA attribute could be configured to IAB-DU by donor CU via F1AP signaling. And whether Soft frequency resource should be configured needs to be further discussed.
Conclusion

In this contribution, we discussed potential impacts to RAN3 in order to support SDM/FDM. And we have the following observations and proposals:

Observation 1: In Rel-16 IAB, time domain resource multiplexing mechanism is specified, i.e. donor CU and parent node could be aware of IAB node’s multiplexing capabilities, and donor CU configures semi-static time-domain resource and corresponding H/S/NA attribute for IAB-DU cells.
Proposal 1: In order to support SDM/FDM in R17 IAB, Donor CU and parent node need to be made aware of the SDM or FDM capability of IAB node. 
Proposal 2: R16 IAB multiplexing capabilities report mechanism needs to be enhanced to support SDM/FDM in R17 IAB. 

Proposal 3: Assuming FDM is used for resource multiplexing in IAB node, frequency domain resource multiplexing mechanism similar to R16 time domain resource configuration mechanism could be investigated to avoid mutual interference.

Proposal 4: In order to support frequency domain resource configuration, frequency domain resources and corredponding Hard/NA attribute could be configured to IAB-DU by donor CU via F1AP signaling. And whether Soft frequency resource should be configured needs to be further discussed.
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