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Introduction
In the TR, following resource allocation and corresponding IAB-node MT/DU behaviors are captured.
	In order to support mechanisms for resource allocation for IAB-nodes, semi-static configuration is supported for the configuration of IAB-node DU resources. In addition, dynamic indication (L1 signalling) to an IAB-node of the availability of soft resources for an IAB-node DU is supported. Existing Rel.15 L1 signalling methods as the baseline, while potential enhancements (e.g. new slot formats), rules for DU/MT behaviour in case of conflicts across multiple hops, and processing time constraints at the IAB-node may need to be considered.
[bookmark: _Hlk531086285]Tables 7.3.3-1 and 7.3.3-2 capture the possible combinations of DU and MT behavior. The tables assume an IAB not capable of full-duplex operation.In the tables below the following definitions apply: 
-	“MT: Tx” means that the MT should transmit if scheduled;
-	“DU: Tx” means that the DU may transmit;
-	“MT: Rx” means that the MT should be able to receive (if there is anything to receive);
-	“DU: Rx” means that the DU may schedule uplink transmissions from child nodes or UEs;
-	“MT: Tx/Rx” means that the MT should transmit if scheduled and should be able to receive, but not simultaneously;
-	“DU: Tx/Rx” means that the DU may transmit and may schedule uplink transmission from child nodes and UEs, but not simultaneously;
-	“IA” means that the DU resource is explicitly or implicitly indicated as available;
-	“INA” means that the DU resource is explicitly or implicitly indicated as not available;
-	“MT: NULL” means that the MT does not transmit and does not have to be able to receive;
-	“DU: NULL” means that the DU does not transmit and does not schedule uplink transmission from child nodes and UEs.
[bookmark: _Hlk530062093]Table 7.3.3-1 applies in case of TDM operation, where there can be no simultaneous transmission in the DU and the MT, nor any simultaneous reception in the DU and the MT.
Table 7.3.3-1:DU and MT behavior in case of TDM operation 
	DU Configuration
	MT configuration

	
	DL
	UL
	F

	DL-H
	DU: Tx
MT: NULL
	DU: Tx
MT: NULL
	DU: Tx
MT: NULL

	DL-S
	When DU resource: IA
DU: Tx 
MT: NULL 

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Tx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx/Rx

	UL-H
	DU: Rx
MT: NULL
	DU: Rx
MT: NULL
	DU: Rx
MT: NULL 

	UL-S
	When DU resource: IA
DU: Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx/Rx

	F-H
	DU: Tx/Rx
MT: NULL
	DU: Tx/Rx
MT: NULL
	DU: Tx/Rx
MT: NULL

	F-S
	When DU resource: IA
DU: Tx/Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Rx
	When DU resource: IA
DU: Tx/Rx
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx
	When DU resource: IA
DU: Tx/Rx 
MT: NULL

When DU resource: INA
DU: NULL
MT: Tx/Rx

	NA
	DU: NULL
MT: Rx
	DU: NULL
MT: Tx 
	DU: NULL
MT: Tx/Rx





In RAN1#96 meeting, Agreements about IAB resource management are given as following:
· 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) 
· 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
· Further consider factors impacting the usage of soft resources at a child DU, including:
· MT’s decoding delay
· Information exchange delay between MT and DU
· DU’s PDSCH preparation time
· UE PUSCH preparation time
· Accumulated delay across hops
This paper summarizes our views on the configuration signalling design of resource multiplexing among backhaul and access links.
Semi static signalling configuration
Because of the half duplex feature of the IAB nodes, different type of slots have been introduced, including DL-H, DL-S, UL-H, UL-S, F-H, F-S and NA, the type of slots need to be indicated to the IAB DU. Considering semi static signalling configuration, the existing resource configuration signaling, such as the structure of TDD-UL-DL-ConfigDedicated could be reused and optimized, there are two options to modify the current structure of TDD-UL-DL-ConfigDedicated to support IAB nodes configuration:
1) One option is by adding a new indicator of softorhardindicator in the structure of TDD-UL-DL-ConfigDedicated signalling to indicate the whole slot to be soft, hard or NA types.
2) The other option is by adding three new indicators, including DLsoftorhardindicator, ULsoftorhardindicator, and Flexiblesoftorhardindicator to indicate the soft or hard feature of DL symbols, UL symbols and flexible symbols in a slot respectively.
3) Each indicators indicate the different types for IAB DU resource as soft, hard or NA.
Proposal 1: For semi static signalling configuration of IAB resource, it is proposed to add a softorhardindicator or add three indicators, including DLsoftorhardindicator, ULsoftorhardindicator and Flexiblesoftorhardindicator in the current structure of TDD-UL-DL-ConfigDedicated signalling.

Dynamic signalling configuration
Dynamic signalling configuration including implicit indication and explicit indication. For implicit indication, a simplest way is to follow the scheduling grant from the parent node. For a soft resource that is semi-statistically configured, if DL grant or UL grant is received for the resource by the parent node, the resource is not available for DU child link. For this mechanism, we need to consider a certain time interval to switch between the DL or UL grant from parent node as IAB MT behavior and the scheduled resource as IAB DU behavior may be necessary.
For explicit indication, similar to the Rel-15 TDD UL and DL configuration indication, when the resource is configured as flexible resource, the dynamic signalling is needed to further indicate the transmission direction. Considering the feature of IAB nodes, the dynamic signalling is also needed to indicate whether the DU is available or not for the soft resource in addition to indicate the transmission direction of the flexible resource.
1) Option 1: Adding 2 bits to the current DCI format to indicate both the different DL and UL transmission direction and the availablility of DU resource, whether the DU resource is avalible need to be indicated firstly ,and when the DU resource is not available, the transmission direction of the MT need to be indicated, so there are four possibilities need to be indicated, which are the availibitly of DU resource, the DL transmission direction of MT, the UL transmission direction of MT and the flexible transmission direction of MT.
2) Option 2: Design a new DCI format to indicate the DU availibility of the soft resource, and reuse the current DCI format to indicate the transmission direction of the flexible resource. For this option, UEs need to decode two DCI format to get the explicit state of the IAB node resource transmission.
Another discussion point is whether the configuration is per-link or per-DU was FFS. Per link signalling configuration for an IAB DU is specific configuration for each child link of one DU, while per DU semi static configuration for an IAB DU is configured as a whole for one DU. Since the resource allocation for each child links are different, and the hard resources need to be mapped to each of the child link's configuration, we prefer per link semi static configuration for an IAB DU.
Proposal 2: For dynamic signalling configuration, both options of optimize current DCI format and new DCI format design need to be considered.
Proposal 3: Per link signalling configuration for an IAB DU is more prefered.

Conclusion
In this contribution, we give our analysis and views on the resource multiplexing among backhaul and access links, the following proposals are given:
Proposal 1: For semi static signalling configuration, it is proposed to add a softorhardindicator or add three indicators, including DLsoftorhardindicator, ULsoftorhardindicator and Flexiblesoftorhardindicator in the structure of TDD-UL-DL-ConfigDedicated signalling.
Proposal 2: For dynamic signalling configuration, both options of optimize current DCI format and new DCI format design need to be considered.
Proposal 3: Per link signalling configuration for an IAB DU is more prefered.
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