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Introduction
In RAN1 #96 Meeting [1], the following agreements were achieved:
Agreements:
· If a resource is configured as not available, the DU cannot assume it can use the resource 
· In case of hard DU resources, the DU can assume it can use the resource regardless of the MT’s configuration 
· FFS: Exception cases for specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH) 
Agreements:
· In case of soft DU resources: 
· If the soft resource is indicated as available, the DU can assume it can use the resource
· If the soft resource is not indicated as available, the DU cannot assume it can use the resource  
· The use of soft resources at least corresponds to transmission/reception of specific signals and channels (e.g. PDSCH/PUSCH) at the DU  
· FFS the use of soft resources in case of cell-specific (e.g. SS/PBCH blocks, SI reception, RACH) signals and channels to be potentially transmitted/received at the DU  
· Both implicit and explicit indication of the availability of soft resources at an IAB node is supported 
· In case of implicit indication of DU soft-resource availability, the IAB node knows that the DU resource can be used without impacting the MTs ability to transmit/receive according to its configuration and scheduling based on indirect means. Examples of such means may include:  
· the lack of uplink scheduling grant at the MT
· no data available for MT transmission
· the configured MT search space, 
· configured RS measurement occasions (e.g. SSB/CSI-RS)
· FFS: consider whether the parent should be able to always be aware of/control the outcome of implicit indications at child nodes
· Explicit indication that a resource is available is based on DCI indication. The following options can be considered:
· SFI-like indication via DCI Format 2_0 
· Use of 2 SFI indications (e.g. based on multi-slot scheduling mechanism)   
· Define a new DCI format
· Other options are not precluded
· FFS: whether an explicit indication that a resource is available always has priority over any implicit determination of the availability of a resource
In this contribution, we discuss about the exception cases for the use of hard and soft DU resources. For soft resources, we further discuss the priority between explicit indication that a resource is available and implicit determination of the availability of a resource.
Exception cases for the use of hard and soft DU resources
In last meeting, for hard DU resources, it is agreed that the DU can assume it can use the resource regardless of the MT’s configuration. For soft DU resources, it is agreed that DU resource can be used without impacting the MTs ability to transmit/receive according to its configuration and scheduling. In other words, hard DU resources always have priority over MT. And for soft DU resources, MT always has priority over DU. While for specific signals/channels to be transmitted or received by the MT/DU in the same resource (e.g. SS/PBCH blocks, SI reception, RACH), the priority between DU and MT should be further studied.
In this section, we will discuss the exception cases for the use of hard and soft DU resources.
In Table 1, signals/channels to be transmitted or received by the MT/DU and the use of hard resources are listed, where “DU” denotes the DU can assume it can use the resource, “MT” denotes the DU cannot assume it can use the resource. For most cases, the hard resources are assumed by DU according to its definition, except for the following case.
Exception case: when MT RACH resources overlap with DU hard resources
We consider it necessary to maintain the RACH transmission at MT side, to ensure parent link quality and shorten the periodicity of SSB and RACH association, mainly due to the reason that the backhaul link is essential for maintaining the DU link. When the backhaul link fails, it is necessary for the MT to recover from link failure/beam failure as soon as possible. Therefore, the RACH transmission at MT side should be prioritized over most DU hard resources.
Considering the overlap with SSB transmission in DU link, in order to ensure the measurement performance of legacy Rel-15 UE, the SSB transmission (especially for access UEs) in DU is more important thus no exception should be considered. 
Considering the overlap with RACH reception in DU link, still, in order to ensure legacy UEs RACH transmission, the RACH in DU link should be maintained when conflicting. In addition, for RACH reception from child node, it was agreed that based on Rel-15 PRACH configurations, NR allows network to configure offset(s) for PRACH occasions for MT IAB node(s), to TDM backhaul RACH resources across adjacent hops. So the conflicts of RACH across adjacent hops are not in our consideration.
Therefore, when DU hard resource (except for SSB/SI and RACH for DU link) overlaps with MT RACH resource, the MT will continue to transmit RACH regardless of the DU’s configuration.
Proposal 1: In case of hard DU resources, the DU can assume it can use the resource regardless of the MT’s configuration, except for RACH to be received by the MT in the same resource while there are no cell-specific (e.g. SS/PBCH blocks, SI reception, RACH) signals and channels to be potentially transmitted/received at the DU.

Table 1 Exception cases for the use of hard resources
	Signals/channels to be transmitted or received by the DU
	Signals/channels to be transmitted or received by the MT

	
	SSB 
	RACH
	SI reception
	Other transmission or reception configured by higher layers or triggered by DCI

	SSB for access UE
	DU 
	DU 
	DU
	DU

	SSB for discovery and measurement
	DU
	DU
	DU
	DU

	RACH
	DU
	DU
	DU
	DU

	SI transmission
	DU
	DU
	DU
	DU

	Other transmission or reception configured by higher layers or triggered by DCI
	DU
	MT
	DU
	DU



In Table 2, signals/channels to be transmitted or received by the MT/DU and the use of soft resources are listed. According to the agreement, the behaviour when SSB/SI/PRACH are configured on DU soft resources should be discussed.
Case 1: When DU SSB/SI are configured on DU soft resource
For the SSBs/SI for access UEs configured on DU soft resource, to ensure the performance of Rel-15 UEs, it is reasonable for the DU to transmit SSBs/SI regardless of the MT’s configuration. 
For SSBs transmission for discovery and measurement at the DU, it is also reasonable to ensure SSB transmission for other nodes.
Case 2: When DU PRACH resources are configured on DU soft resource
For PRACH resources, especially for access UEs, it is reasonable for the DU to receive PRACH regardless of the MT’s configuration.
Table 2 Exception cases for the use of soft resources
	Signals/channels to be transmitted or received by the DU
	Signals/channels to be transmitted or received by the MT

	
	SSB 
	RACH
	SI reception
	Other transmission or reception configured by higher layers or triggered by DCI

	SSB for access UE
	DU
	DU 
	DU
	DU

	SSB for discovery and measurement
	DU
	DU
	DU
	DU

	RACH for access UE
	DU
	DU
	DU
	DU

	RACH for IAB MT
	DU
	Can be avoided by configuration
	DU
	DU

	SI transmission
	DU
	DU
	DU
	DU

	Other transmission or reception configured by higher layers or triggered by DCI
	MT
	MT
	MT
	MT


Proposal 2: When SSB, SI and RACH are configured on soft DU resources, these transmission/reception are guaranteed without considering MT’s configuration.

Priority between explicit indication and implicit determination of soft resources
In last meeting, it was agreed that both implicit and explicit indication of the availability of soft resources at an IAB node is supported, while the priority between explicit indication and implicit determination should be further studied.
As discussed above, when SSB, SI and RACH are configured on soft DU resources, these transmission/receptions are guaranteed without considering MT’s configuration. When other signals and channels configured by higher layers or triggered by DCI are transmitted or received on soft DU resources, the availability of soft resources follows the implicit or explicit indication.
The explicit and implicit indication can follow the same design principle as SFI and DCI in Rel-15, where SFI could cancel periodic RS transmission/reception configured on semi-static configured flexible resources, and the UE expects no contradiction indication via SFI and DCI. 
Following the same principle, we propose the following priority rule for indication on soft resources
· If MT is configured by higher layers to receive a CSI-RS or a PDSCH or transmit SRS, or PUCCH, or PUSCH, or PRACH in the same resource with DU soft resource, and an IAB node receives an explicit indication that a soft DU resource is available, the MT cancels the transmission or reception, as illustrated in Fig.1.
· An IAB node does not expect to receive an explicit indication that a soft DU resource is available and to detect a DCI format 1_0, a DCI format 1_1, or DCI format 0_1 indicating to the UE to receive PDSCH or CSI-RS in the same resource. Also, an IAB node does not expect to receive an explicit indication that a soft DU resource is available and to detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the same resource, as illustrated in Fig.2.
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Fig.1 An explicit indication cancels the transmission or reception configured by higher layers
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Fig.2 An explicit indication and transmission or reception triggered by DCI in different resource
Proposal 3: An IAB node does not expect to receive an explicit indication that a soft DU resource is available and to detect a scheduling grant for MT in the same resource. In addition, if an IAB node receives an explicit indication that a soft DU resource is available, MT should cancel the transmission or reception configured by higher layers.
Conclusions
In this contribution, we discuss the exception cases for the use of hard and soft DU resources. For soft resources, we further discuss the priority between explicit indication that a resource is available and implicit determination of the availability of a resource. The following proposal is made:
Proposal 1: In case of hard DU resources, the DU can assume it can use the resource regardless of the MT’s configuration, except for RACH to be received by the MT in the same resource while there are no cell-specific (e.g. SS/PBCH blocks, SI reception, RACH) signals and channels to be potentially transmitted/received at the DU.
Proposal 2: When SSB, SI and RACH are configured on soft DU resources, these transmission/reception are guaranteed without considering MT’s configuration.

Proposal 3: An IAB node does not expect to receive an explicit indication that a soft DU resource is available and to detect a scheduling grant for MT in the same resource. In addition, if an IAB node receives an explicit indication that a soft DU resource is available, MT should cancel the transmission or reception configured by higher layers.
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