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In RAN1 #96, the following agreements were achieved [1]:
	[bookmark: OLE_LINK2]Agreements:
· 
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
Agreements:
·  Inter-IAB node conflict resolution can be supported by the following options (to be down-selected) 
· Alt1: the parent node is aware of all of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs, 
· Alt2: the parent node may be made aware of a subset of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs
· FFS: whether the indication of the child DU resources at the parent is via explicit (e.g. F1-AP signaling) or implicit (e.g. based on child MT configuration) means


In this contribution, we discuss the details of semi-static resource allocation and dynamic resource sharing between the backhaul and access link in IAB. More specifically, we analyze the inter-IAB node conflict resolution mechanisms with respect to standard impact and signaling overhead. In addition, the exception cases for DU and MT on the hard/soft resources, and the signaling to enable dynamic resource sharing between MT and DU are also presented. 
Semi-static resource configuration
Resource configuration for TDM
To ensure the successful transmission between the IAB nodes in multi-hop scenario, resource configuration between the parent node and IAB node should be coordinated such that the half duplex constraint is not violated. More specifically, MT should neither transmit nor receive on the DU’s hard time resources, which implies that the MT’s parent node should be aware of the unavailable time resources for this MT, otherwise scheduling conflict may happen. In the following, we discuss the following candidate conflict resolution agreed in RAN1 #96:
· Alt1: the parent node is aware of all of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs, 
· Alt2: the parent node may be made aware of a subset of the DU resource configurations (D/U/F/H/S/NA) of its child IAB node DUs
· FFS: whether the indication of the child DU resources at the parent is via explicit (e.g. F1-AP signaling) or implicit (e.g. based on child MT configuration) means.
Alt. 1:   Parent node is aware of all the child node DU configuration (D/U/F/H/S/NA) via explicit F1-AP signaling
For Alt.1, each parent DU is configured with resource type and flavors (D/U/F/H/S/NA) of both its own and each child DU via explicit-F1 AP signaling. The configuration is per DU based and applied to all the DU’s child links (i.e., access links and child IAB node links). With this alternative, each DU is aware of all the resource types and flavors of its own and its child node DU so that the scheduling conflict could be avoided. 
· From parent DU’s perspective, it will determine each child MT availability according to the child DU’s resource configuration information in a given slot. Essentially the parent node DU should determine the available time resources for its child node MT, based on the different frame timing for child node DU’s Uplink or Downlink transmission, as illustrated in Figure 1. For example, for child node DU, we assume that only the first two symbols of a slot are hard symbols, and the remaining symbols are N/A or soft symbols. Meanwhile, for child node MT, the whole slot is assumed to be downlink slot. In this case, if the two hard symbols for child node DU are downlink symbols, the first available symbol for its MT is symbol #3 due to the switching gap from DU’s transmission to MT’s reception. However, if the two hard symbols are uplink symbols, because there is no switching gap and the uplink reception is ahead of downlink reception, the first available symbol for child node MT can be symbol #1. 
· From child MT’s perspective, it should be assumed to be aware of the resource configuration information of child DU, which is feasible since the MT and DU are located within one IAB node. Similarly, the child MT should stop its reception or transmission on its parent backhaul based on child DU’s configuration as discussed above, expect some special cases discussed in next section.


Figure 1: Scheduling conflict avoidance for Alt. 1
Observation 1: For Alt.1, the following mechanism/rule should be introduced to solve the scheduling conflict: 
· The IAB node MT should have the information of IAB node DU resource configuration
· From parent node DU perspective, it should derive the availability for each parent backhaul link transmission based on both its per DU configuration and the child node DU configuration. 
Alt.2: Parent node is aware of a subset of the child node DU configuration
For Alt.2, the parent DU can be aware of each child link’s availability in the given time resources with the following two approaches
· Alt.2-1: Parent DU is configured with explicit F1-AP signaling about its child backhaul link availability
For Alt.2-1, each parent DU is configured with per DU resource type and flavors (D/U/F/H/S/NA), which is only applied to access links. For the child IAB node link, parent node is only aware of a subset of the child node DU configuration, e.g., the H/S/NA configuration.
· From parent DU’s perspective, it will determine each child MT’s scheduling according to the child DU’s resource configuration information. In the same case we discussed in Alt.1, as parent DU is only aware of first two symbols of child node DU are hard symbols, and the remaining symbols are N/A symbols, it will find the first candidate symbols for child node MT is symbol #2.
· From child node MT’s perspective, it is assumed to be aware of the resource configuration information of child DU. Child node MT will stop its reception or transmission on its parent backhaul until symbol #1 or symbol #3 based on the different resource configuration for child node DU.
Without knowing the link direction of the child DU, the available time resource derived by parent node DU and child node MT is different, and the scheduling conflict cannot be avoided.
Observation 2: For Alt.2-1, parent node DU is only aware of the H/S/NA configuration of child node DU which may still cause inter-IAB node scheduling conflict, as the available time resource derived by parent node DU and child node MT may be mismatched under different child node DU’s D/U resource type. 
· Alt.2-2: Child MT is configured with RRC signaling about its parent backhaul link availability
A set of candidate time resources for the MT are configured by RRC signaling similar as in LTE relay, and the MT of IAB node will be scheduled only in the candidate time resources. As an example, a bitmap “1010100001” is indicated to the MT where “1” means the corresponding slot is allocated to MT as its candidate time resource, and “0” means the slot is not allocated to MT.
For DU, the four resource types (i.e., downlink/uplink/flexible/not available) are configured with explicit F1-AP signaling, while the two flavors (i.e., hard/soft) are not explicitly indicated, but could be treated as a consequence of resource configurations. Since the donor node have the information of the candidate time resource configuration for each MT, therefore it is quite straightforward for the donor node to configure each DU the four resource types without explicitly indicating the hard/soft flavor, as illustrated in Figure 2.
a) 	The DL, UL and flexible time resources for the DU overlapping with the candidate time resources for the MT are soft resources
b) The DL, UL and flexible time resources for the DU orthogonal with the candidate time resources for the MT are hard resources.
[image: ]
Figure 2: Time resource configuration for MT and DU for Alt. 3
The not available time resources for the DU can either be overlapped or orthogonal with the candidate time resources for the MT. IAB donor may configure the not available time resources for several reasons, e.g., resources reserved for parent link or interference coordination among IAB nodes.
With Alt.2-2, the parent node DU is aware of the unavailable time resource for its child node MT due to the MT specific resource configuration straightforwardly, rather than driving the availability from child node DU configuration. Therefore, the parent node DU will not schedule any backhaul link transmission on the unavailable time resource and the scheduling conflict can be easily avoided. 
Observation 3: For Alt. 2-2, the scheduling conflict can be avoided since the parent node DU is aware of the unavailable time resource for the IAB node MT hence will not schedule any backhaul link transmission on the unavailable time resource.
Observation 4: For Alt. 2-2, the two flavors (i.e., hard/soft) of resources are not explicitly configured, but can be derived according to the resource type configuration for both MT and DU.
In summary, both Alt. 1 and Alt.2-2 can avoid the inter-IAB node scheduling conflict issue caused by IAB node half duplex constraint. The two mechanisms have different standard impacts and signaling overhead as listed in Table 1. For Alt.2-2, the “soft/hard” flavor for DU resource can be implicitly indicated without explicit signaling, and MTs behavior can be straightforwardly indicated by the explicit RRC signaling rather than derivation from DU’s configuration information. Hence Alt.2-2 seems preferable in terms of signaling overhead and configuration complexity. 
In addition, one important issue that is worth discussing is whether and how to capture the DU behavior in the specification especially in RAN1. On a higher level, tt is usually preferred to leave as much room as possible to implementation. In the context of IAB, it is also preferred that the standardization effort can be minimized while at the same time the resource multiplexing can be still achieved between backhaul and access. From this perspective, Alt 2-2 is also preferred since there is no need to introduce the concept of soft/hard resources for the IAB node DU in the specification. How the soft/hard resource will be actually utilized by the IAB node DU can be left to scheduler. Note that this aspect should be taken into account for dynamic resource sharing. 
Based on the above analysis, we have the following proposal:
Proposal 1: Inter-IAB node conflict can be avoided by informing parent node DU the candidate time resource for child node MT:
· RRC signaling should be introduced to indicate the candidate time resources for backhaul link transmission for MT.
· F1-AP signaling should be introduced to explicitly indicate the four types of time resource type (i.e., downlink/uplink/flexible/not-available) to DU, and the two flavors (i.e., hard/soft) can be implicitly derived by the following rules without explicit indication:
a) The downlink, uplink and flexible time resources configured for the DU overlapping with the candidate time resources for the MT are regarded as soft resources
b) The downlink, uplink and flexible time resources configured for the DU orthogonal with the candidate time resources for the MT are regarded as hard resources
Table 1 Comparison between candidate resource configurations
	
	Alt.1 
	Alt. 2-2

	Configuration signaling
	RRC signaling for MT:
· Downlink/Uplink/Flexible resource 
(Reusing Rel-15)
F1-AP signaling for DU:
· Downlink/Uplink/Flexible resource/Not-available resource (new)
· Soft/Hard flavor (new)
· D/U/F/H/S/NA resource configuration for each child IAB node DU(new)
	RRC signaling for MT:
· Downlink/Uplink/Flexible resource (Reusing Rel-15)
· Candidate time resource for backhaul link transmission (new)
F1-AP signaling for DU:
· Downlink/Uplink/Flexible/Not-available resource (new)

	IAB-node DU behavior
	Based on DU configuration and its child node DU configuration:
Parent node DU will neither transmit nor receive on the particular parent backhaul link when:
· The time resource is configured as “NA” for the parent DU configuration, or 
· The time resource is configured as “D/U/F” for the parent node DU, and the detailed available resource for parent backhaul link is based on child node DU’s resource configuration
	Based on DU configuration and its child IAB-node MT configuration:
Parent node DU will neither transmit nor receive on the parent backhaul link when:
· The time resource is configured as “NA” for the parent DU, or
· [bookmark: OLE_LINK5]The time resource is configured as “D/U/F” for the parent DU, and it is configured as “NA” for the IAB-node MT

	[bookmark: OLE_LINK22][bookmark: OLE_LINK23]IAB-node MT behavior
	Based on F1-AP configuration for IAB-node DU:
IAB node MT should derive its availability to transmit or receive on parent backhaul link based on:
· The IAB node DU’s resource configuration (D/U/F/H/S/NA)
	Based on RRC configuration for IAB-node MT:
IAB node MT will neither transmit nor receive on its parent backhaul link when:
· The time resource is configured as “NA” 


 
Forward compatibility for FDM/SDM
The semi-static resource configuration mechanism for TDM operation should ensure forward compatibility for FDM/SDM operations. 
With Alt. 2-2 in section 2.1, the TDM/FDM/SDM can share the same resource configuration framework without introducing any additional signaling, as long as the link direction configuration for MT and DU doesn’t violate the half duplex constrain of IAB node. In addition, to have a better support for FDM/SDM operation between backhaul and access links, some additional mechanisms are needed such as Tx/Rx timing alignment, coordinated power control, etc.
As an example shown in Figure 3, 
· For slot 2, both the MT and DU are configured with downlink, thus the FDM/SDM is not allowed. 
· For slot 4, the MT of the IAB node is downlink, and the DU is soft uplink, meaning that FDM/SDM RX is possible. 
· For slot 5, the MT of the IAB node is uplink, and the DU is soft downlink, meaning that FDM/SDM TX is possible.
· For slot 9, the MT of the IAB node is uplink, and the DU is soft flexible, meaning that FDM/SDM TX may be possible.
Observation 5: The Alt. 2-2 TDM resource configuration mechanism can provide forward compatibility for FDM/SDM.

Figure 3: Alt.2-2 resource configuration for FDM/SDM
[bookmark: _Ref129681832]Priority rule for DU and MT operation
In RAN1 #96 the hard and soft resource for DU is clearly defined while there are still some exception cases not discussed 
· 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
· 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
· 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 general, these signals/channels are expected to be configured to be transmitted/received in appropriate time resource, for example, the SS/PCBH blocks are expected to be transmitted in hard DU time resource, while the transmission of PRACH are not expected to be overlapped with hard DU time resource. In the following, we divide these signals/channels into two categories:
· Set 1:  the signals/channels which are expected to be transmitted/received by DU in hard DU time resource, including:
1-1) Transmission of type A SS/PBCH blocks: SS/PBCH blocks for UE cell search and measurement
1-2) Transmission of type B SS/PBCH blocks: SS/PBCH blocks for inter-IAB-node discovery and measurements
1-3) Reception of PRACH
1-4) Transmission of RMSI
1-5) Transmission of OSI
· Set 2:  the signals/channels which are expected to be transmitted/received by MT in available time resource for MT, i.e., NA or soft time resource for DU, including:
2-1) Reception of type A SS/PBCH blocks 
2-2) Reception of type B SS/PBCH blocks
2-3) Transmission of PRACH
2-4) Reception of RMSI
2-5) Reception of OSI
However, it may be difficult to always ensure these special signals/channels are configured properly, as they may have a much longer periodicity than the semi-static time resource configuration. For example, the SSB may have a periodicity of 80ms, but the periodicity for semi-static time resource configuration may be much smaller, e.g., 10ms. It is impossible to align the hard resources with SSB resources, otherwise the MT may lose a lot of candidate time resources, as illustrated in Figure 4. In this case, we discuss the prioritization rules for DU and MT for the signals/channels in both set 1 and set 2 when they are not configured properly. Note that as the on-demand transmission of OSI is supported, the transmission and reception of OSI can be configured in the expected resource.


Figure 4: Configuration period mismatch for semi-static resource configuration and SSB
Firstly, we consider the case that there is only one set of signals/channels are configured in the unexpected resource. From the DU’s perspective, besides the hard DU resource, IAB node should give higher priority to DU, or the resource should be regarded as hard resource of DU under the following conditions:
· DU’s transmission of type A SS/PBCH blocks
· DU’s transmission of type B SS/PBCH blocks
· DU’s reception of PRACH
· DU’s transmission of RMSI
Similarly, from the MT’s perspective, besides the soft/N/A DU resource, IAB node should give higher priority to MT, or the resource should be regarded as N/A resource of DU under the following conditions: 
· MT’s reception of type A SSB/PBCH blocks
· MT’s reception of type A SSB/PBCH blocks
· MT’s transmission of PRACH
· MT’s reception of RMSI
[bookmark: OLE_LINK9]Proposal 2: In case of soft/NA DU resources, if there is no:
· MT’s reception of SS/PBCH blocks for UE cell search and measurement
· MT’s reception of SS/PBCH block for inter-IAB-node discovery and measurements
· MT’s transmission of PRACH
· MT’s reception of RMSI
DU can transmit or receive the following signals/channels regardless of the semi-static time resource configuration, and MT cannot use the resource:
· The transmission of SS/PBCH blocks for UE cell search and measurement
· The transmission of SS/PBCH block for inter-IAB-node discovery and measurements 
· The reception of PRACH
· The transmission of RMSI
Proposal 3: In case of hard DU resources, if there is no:
· DU’s transmission of SS/PBCH blocks for UE cell search and measurement
· DU’s transmission of SS/PBCH block for inter-IAB-node discovery and measurements
· DU’s reception of PRACH
· DU’s transmission of RMSI
MT can transmit or receive the following signals/channels regardless of the semi-static time resource configuration, and DU cannot assume it can use the resource:
· The reception of SS/PBCH blocks for UE cell search and measurement 
· The reception of SS/PBCH blocks for inter-IAB-node discovery and measurements
· The transmission of PRACH
· The reception of RMSI
Furthermore, some of the signals/channels in the two sets may be configured to be transmitted/received at the same time, and the priority between them should be discussed. Basically, most of the conflicts can be avoided by configuring the signals/channels to be TDMed, and we list the combinations of the two sets and the corresponding DU&MT’s operation in Table 2.
Table 2 DU&MT operation for all combinations of signals/channels in set 1 and set 2
	Signals/channels
 for DU
	Signals/channels 
for MT
	DU & MT operation

	1-1)Transmission of type A SS/PBCH blocks
	2-1) Reception of  type A SS/PBCH blocks
	IAB node does not expect to transmit and/or receive both of the signals in the same time resource.

	1-2)Transmission of type B SS/PBCH blocks 
	
	

	1-3)Reception of PRACH
	
	

	1-4)Transmission of RMSI
	
	

	1-1)Transmission of type A SS/PBCH blocks
	2-2)Reception of type B SS/PBCH blocks
	IAB node does not expect to transmit and receive both of the signals in the same time resource.

	1-2) Transmission of type B SS/PBCH blocks 
	
	IAB node should give higher priority to MT,
Detailed discussion in [2].

	1-3 )Reception of PRACH
	
	IAB node does not expect to receive both of the signals in the same time resource.

	1-4)Transmission of RMSI
	
	IAB node does not expect to transmit and receive both of the signals in the same time resource.

	1-1)Transmission of type A SS/PBCH blocks 
	2-3)Transmission of PRACH
	IAB node does not expect to transmit both of the signals in the same time resource.

	1-2) Transmission of type B SS/PBCH blocks 
	
	IAB node does not expect to transmit both of the signals in the same time resource.

	1-3) Reception of PRACH
	
	IAB node should give higher priority to MT.
The transmission of PRACH will be triggered when IAB node MT needs to process random access, uplink synchronization, beam failure recovery, etc., which will have a significant impact on the IAB node. Meanwhile, the reception of PRACH is random. Thus IAB node should give higher priority to MT.

	1-4) Transmission of RMSI
	
	IAB node does not expect to transmit receive both of the signals in the same time resource.

	1-1)Transmission of type A SS/PBCH blocks
	2-4) Reception of RMSI
	IAB node does not expect to transmit and/or receive both of the signals in the same time resource.

	1-2)Transmission of type B SS/PBCH blocks 
	
	

	1-3)Reception of PRACH
	
	

	1-4)Transmission of RMSI
	
	


We have the following proposal:
Proposal 4: In case of the combination of different exception signals/channels for MT and DU, the configuration and priority rules listed in table 2 should be supported.
Dynamic resource sharing between MT and DU
Explicit indication
The dynamic indication is used to indicate the time resource for IAB node MT is used or release by its parent node. It should be noted that, the dynamic indication will be applied only on the soft downlink/uplink/flexible resource of DU and other time resources (i.e., hard downlink/uplink/flexible and not-available) do not need to be dynamically indicated since their usage is determined by the semi-static F1-AP signaling. 
For the explicit indication signaling, some companies propose to use SFI-like indication via DCI format 2_0. However, based on the definition of DCI format 2_0, it is not suitable to indicate the availability of the MT’s time resource due to the following reasons:
· DCI format 2_0 is only used for the “flexible” time resource type by its definition. However, the dynamic indication signaling is expected to be applied on all time resource types of MT  (downlink, uplink and flexible) as long as these time resources are overlapped with DU. Obviously, DCI format 2_0 cannot be used to indicate the availability of the “downlink” and “uplink” resource type configured for the MT. If we would like to extend the indication range of DCI format 2_0, the signaling needs to be re-defined which has a significant impact on the existing specification.
· A SFI-index filed value in a DCI format 2_0 indicates to a UE a slot format for each slot in a number of slots starting from a slot where the UE detects the DCI format 2_0. However, to enable dynamic resource sharing, the scheduling and process delay should be considered. In this situation, there should be an indication time offset between the slot where the IAB node MT detects the explicit indication and the slot to be indicated, which is not supported by DCI 2_0.
Therefore, a new type of DCI format is proposed to be introduced, and a bit map may be used to indicate the availability of the MT’s time resource, where “1” means the indicated time resource is available/not-released for MT, and “0” means the resource is not-available/released for MT, as illustrated in Figure 5.it should be clarified that:
· IAB node should conclude on the availability for the corresponding soft DU resources based on the indication.
· The time offset between the dynamic indication and the corresponding time resource should be configured;

 
Figure 5: Explicit indication for dynamic resource sharing
Here we have the following observations and proposal:
Observation 6: DCI format 2_0 cannot be reused as explicit indication to indicate the availability of configured candidate time resource for MT. 
Observation 7: For the explicit indication, a new DCI format should be introduced, indicating the use of configured candidate time resources for MT, which are overlapped with DU’s soft resources.
Proposal 5: Explicit indication based on a new DCI format should be introduced for dynamic resource sharing between MT and DU, and the time offset between the dynamic indication and the corresponding time resource should be configured.
Priority rule for implicit and explicit indication
Both implicit and explicit indication of the availability of MT’s resources are supported to achieve dynamic resource sharing between MT and DU. Some priority rules are needed in case that MT receives both indications for the same resource. Considering the fact that the implicit indication may always exist which can be viewed as a baseline, and an IAB node may receive the explicit indication ahead of the implicit indication due to the different indication time offset, as illustrated in Figure 6, we suggest the following priority rules for explicit and implicit indication: 


Figure 6: Indication time offset for explicit & implicit indication
Case 1: MT’s time resource is explicitly indicated as not-available or released
In this case, the explicit indication should have higher priority than implicit indication. It can be assumed that the candidate time resource of MT will always carry out the transmission of parent backhaul link, so we believe the explicit indication to release the resource for MT has been fully considered by parent node. In this case,  
· IAB node MT does not receive/ transmit the signals and channels configured by higher layers on the resource, such as PDCCH monitoring, CSI-RS, SRS, etc. 
· IAB node MT does not expect to receive/transmit the signals and channels indicated by DCI, such as PDSCH, PUSCH, PUCCH for HARQ-ACK, i.e., the parent node should avoid such indications.
· IAB node DU assumes that it can use the resource.
Case 2: MT’s time resource is explicitly indicated as available or not-released
It can be treated as a normal case for parent backhaul link, and the implicit indication should have higher priority than explicit indication to improve the system performance:
· IAB node MT transmits/receives the signals and channels configured by higher layers on the resource, such as PDCCH monitoring, CSI-RS, SRS, etc.
· IAB node MT transmits/receives the signals and channels indicated by DCI on the resource, such as PDSCH, PUSCH, PUCCH for HARQ-ACK, etc. 
· [bookmark: _GoBack]IAB node DU decides whether the resource can be used without impacting the MT’s ability to transmit/receive according to the implicit indication. 
Here we have the following proposals: 
Proposal 6: When MT’s time resource is explicitly indicated as not-available/released, the explicit indication should have higher priority than implicit indication.
Proposal 7: When MT’s time resource is explicitly indicated as available/not-released, the implicit indication should have higher priority than explicit indication.
Conclusions
In this contribution, we discuss the resource multiplexing between backhaul and access in IAB, and the following observations and proposals are obtained:
Observation 1: For Alt.1, the following mechanism/rule should be introduced to solve the scheduling conflict: 
· The IAB node MT should have the information of IAB node DU resource configuration
· From parent node DU perspective, it should derive the availability for each parent backhaul link transmission based on both its per DU configuration and the child node DU configuration.
Observation 2: For Alt.2-1, parent node DU is only aware of the H/S/NA configuration of child node DU which may still cause inter-IAB node scheduling conflict, as the available time resource derived by parent node DU and child node MT may be mismatched under different child node DU’s D/U resource type. 
Observation 3: For Alt. 2-2, the scheduling conflict can be avoided since the parent node DU is aware of the unavailable time resource for the IAB node MT hence will not schedule any backhaul link transmission on the unavailable time resource.
Observation 4: For Alt. 2-2, the two flavors (i.e., hard/soft) of resources are not explicitly configured, but can be derived according to the resource type configuration for both MT and DU.
Observation 5: The Alt. 2-2 TDM resource configuration mechanism can provide forward compatibility for FDM/SDM.
Observation 6: DCI format 2_0 cannot be reused as explicit indication to indicate the availability of configured candidate time resource for MT. 
Observation 7: For the explicit indication, a new DCI format should be introduced, indicating the use of configured candidate time resources for MT, which are overlapped with DU’s soft resources.
Proposal 1: Inter-IAB node conflict can be avoided by informing parent node DU the candidate time resource for child node MT:
· RRC signaling should be introduced to indicate the candidate time resources for backhaul link transmission for MT.
· F1-AP signaling should be introduced to explicitly indicate the four types of time resource type (i.e., downlink/uplink/flexible/not-available) to DU, and the two flavors (i.e., hard/soft) can be implicitly derived by the following rules without explicit indication:
a) The downlink, uplink and flexible time resources configured for the DU overlapping with the candidate time resources for the MT are regarded as soft resources
b) The downlink, uplink and flexible time resources configured for the DU orthogonal with the candidate time resources for the MT are regarded as hard resources
Proposal 2: In case of soft/NA DU resources, if there is no:
· MT’s reception of SS/PBCH blocks for UE cell search and measurement
· MT’s reception of SS/PBCH block for inter-IAB-node discovery and measurements
· MT’s transmission of PRACH
· MT’s reception of RMSI
DU can transmit or receive the following signals/channels regardless of the semi-static time resource configuration, and MT cannot assume it can use the resource:
· The transmission of SS/PBCH blocks for UE cell search and measurement
· The transmission of SS/PBCH block for inter-IAB-node discovery and measurements 
· The reception of PRACH
· The transmission of RMSI
Proposal 3: In case of hard DU resources, if there is no:
· DU’s transmission of SS/PBCH blocks for UE cell search and measurement
· DU’s transmission of SS/PBCH block for inter-IAB-node discovery and measurements
· DU’s reception of PRACH
· DU’s transmission of RMSI
MT can transmit or receive the following signals/channels regardless of the semi-static time resource configuration, and DU cannot assume it can use the resource:
· The reception of SS/PBCH blocks for UE cell search and measurement 
· The reception of SS/PBCH blocks for inter-IAB-node discovery and measurements
· The transmission of PRACH
· The reception of RMSI
Proposal 4: In case of the combination of different exception signals/channels for MT and DU, the configuration and priority rules listed in table 2 should be supported.
Proposal 5: Explicit indication based on a new DCI format should be introduced for dynamic resource sharing between MT and DU, and the time offset between the dynamic indication and the corresponding time resource should be configured.
Proposal 6: When MT’s time resource is explicitly indicated as not-available/released, the explicit indication should have higher priority than implicit indication.
Proposal 7: When MT’s time resource is explicitly indicated as available/not-released, the implicit indication should have higher priority than explicit indication.
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