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1. Introduction
At the RAN1#96bis meeting [1], it was agreed that an IAB node has the ability to be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes, and in the case the full DU resource configuration information is not necessary, only the necessary configuration information is signaled to the IAB node. 
In this contribution, we discuss the necessary configuration information of the child IAB nodes’ DU resource that an IAB node needs to be aware of.

	Agreements:
· An IAB node has the ability to be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes.
· in the case the full DU resource configuration information of its child IAB nodes is not necessary, ensure that only the necessary configuration information is signaled to the IAB node.
· FFS the necessary configuration information.



2. Discussion on mechanisms for resource multiplexing among backhaul and access links
2.1 Necessary semi-static DU resource configuration for parent IAB-node
At the RAN1#96bis meeting, it was agreed that an IAB node has the ability to be made aware of the semi-static DU resource configuration (D/U/F/H/S/NA) of all its child IAB nodes, and in the case the full DU resource configuration information is not necessary, only the necessary configuration information is signaled to the IAB node. 
Figure 1 describes the resource allocation for radio links (Link_parent or Link_child) with different DU resource configuration for an IAB node. Considering H/S/NA configuration of the IAB node DU, first of all, the parent node should recognize the soft DU resource of the IAB node, since the parent node will indicate the availability of the soft DU resource. Additionally, the parent node should recognize the hard DU resource of the IAB node, since the Link_parent is not available on the hard DU resource for the IAB node, except the resource that is configured as cell-specific signal/channel for the IAB node MT. It may implicitly recognize the NA resource of the IAB node, when the soft and hard DU resources are informed to the parent IAB node. Considering D/U/F configuration of the IAB node DU, since it was agreed at the RAN1#98bis meeting [2] that the explicit indication of soft resource availability for DU is per resource type (D/U/F) in a slot, parent node should be aware of the D/U/F configuration of the IAB node DU.
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Figure 1: MT and DU resource management with different DU resource configurations for IAB node

Based on the above discussion, we have a following proposal.
Proposal 1: Full DU resource configuration information (D/U/F/H/S/NA) of its child IAB nodes is always necessary for an IAB node.

At the RAN1 #97 meeting, it was agreed that if cell-specific signal/channel is configured on an NA or a soft not indicated available DU resource for the IAB node DU, the resource is treated as if it were a hard DU resource. On the other hands, if the resource is treated as a hard DU resource, the IAB node MT will not be available for transmitting/receiving signal on Link_parent although a parent node DU would schedule a resource to the IAB node MT as shown in Fig. 2 (marked with a blue square) since the parent node refers DU resource configuration of the IAB node where an NA or a soft not indicated available DU resource is indicated. In order to avoid unnecessary resource allocation from the parent node to the IAB node, the parent node should also know the hard DU resource treated by the IAB node in addition to the semi-static DU resource configuration (D/U/F/H/S/NA). 

Figure 2 shows an example of resource types of an IAB node with a semi-static DU resource indication and treated as a hard DU resource. As shown in Fig.2, the periodicity of the semi-static DU resource indication could be relatively short span, e.g. every slots/subframes/frames, and the same pattern may be applied repeatedly. On the other hands, the periodicity of the hard DU resource for cell-specific signal/channel could be relatively long span, e.g. every 160msec/320msec/640msec. Therefore, indications of the semi-static DU resource and the hard DU resource for cell-specific signal/channel should be separated, e.g. the semi-static DU resource is indicated every slots/subrames/frames with applying the same pattern repeatedly, and the hard DU resource for cell-specific signal/channel is separately indicated with a hard resource pattern within a certain duration, periodicity, and offset.
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Figure 2: Example of resource types of IAB node with semi-static DU resource indication and treated as DU H resource.

Proposal 2: Parent IAB-node has the ability to be aware of the hard DU resource treated by its child IAB-node.
Proposal 3: The hard DU resource treated by its child IAB-node is separately indicated from the semi-static DU resource configuration.

3. Conclusion
In this contribution, we discussed on the mechanisms for resource multiplexing among backhaul and access links. Based on the discussion, we made following proposals.
Proposal 1: Full DU resource configuration information (D/U/F/H/S/NA) of its child IAB nodes is always necessary for an IAB node.
Proposal 2: Parent IAB-node has the ability to be aware of the hard DU resource treated by its child IAB-node.
Proposal 3: The hard DU resource treated by its child IAB-node is separately indicated from the semi-static DU resource configuration.
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Appendix
A.1	Proposal for upper layer parameters
Upper layer parameters proposed in this contribution are captured in the following table for upper layer parameters for the resource multiplexing.

Resource multiplexing: dedicated signaling from IAB node MT to parent node DU or CU
	Sub-feature group
	New or existing parameter
	Parameter name in specification
	Description
	Value range
	Default value
	IAB node specific/IAB nodes common
	Specification
	Comment

	Resource multiplexing
	New
	DU-H symbol position
(name in specification to be determined by RAN2/3)
	DU-H symbol position in a slot
	TBD (e.g., 14 bit bitmap)
	
	IAB nodes specific
	
	FFS for using RRC signalling or MAC CE

If this is reported to CU, CU indicates this to parent node DU

	Resource multiplexing
	New
	DU-H duration
(name in specification to be determined by RAN2/3)
	Duration of DU-H resource
	TBD (e.g., number of slots)
	
	IAB nodes specific
	
	FFS for using RRC signalling or MAC CE

If this is reported to CU, CU indicates this to parent node DU

	Resource multiplexing
	New
	DU-H periodicity and offset
(name in specification to be determined by RAN2/3)
	Periodicity and offset of DU-H resource
	TBD
	
	IAB nodes specific
	
	FFS for using RRC signalling or MAC CE

If this is reported to CU, CU indicates this to parent node DU
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