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Introduction
In the last meeting, following agreements were made regarding on resource multiplexing among backhaul and access links [1].
	Agreements:
· In case of Hard or Soft Indicated Available DU resources, no additional exception cases need to be defined for cell specific signals/channels to be transmitted or received by the MT in the same resource (e.g. SS/PBCH blocks, SI reception, RACH).
· The decision on whether to give priority to the DU or to the MT for the use of the resource (e.g. in case of MT RACH transmission) is left to the IAB node implementation.
· The IAB shall fulfill its performance requirements in terms of measurement and transmission of cell specific signals / channels.
· In case of NA or Soft not Indicated Available DU resources, for potential conflicting configuration between NA and Soft not Indicated Available DU resources and cell-specific signals/channels (e.g. SSB, SI, PRACH) configured at the DU, the following alternatives are to be considered (to be down-selected): 
· Alt 1): A resource with cell-specific signals/channels configured at DU shall not be configured as type NA or Soft without being Indicated Available. 
· Alt 2): If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource.
· FFS the cell specific signals/channels. The list may include (not necessarily an exhaustive list)
· SSB transmissions
· Broadcast system information
· Configured periodic CSI-RS
· PRACH resources
· Resources for scheduling requests
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.
Agreements:
· An explicit indication of availability of a Soft resource by the parent node makes the resource available to the child node, irrespective of the outcome of any implicit determination of availability by the child node. 
· The parent node does not need to be aware of the outcome of an implicit determination of availability of a DU Soft resources at a child node.


In this contribution, we provide our view on IAB node multiplexing based on above agreements.


MT configuration
It was agreed that MT configuration is based on the legacy SFI configuration for access UEs. It can be applied for both semi-static and dynamic configurations.
In legacy semi-static SFI configuration, at first, the TDD-UL-DL configuration is configured cell-specifically by SI. Then, UE-specific slot format can be configured for flexible resource by RRC additionally. By applying the same principle, semi-static MT configuration also can be configured by the combination of SI and RRC. In this case, we need to clarify the relationship between slot format configuration by SI for access UEs and MT configuration by SI for child nodes. If the new slot formats are introduced for backhaul link, TDD-UL-DL configuration by SI for access UEs and MT configuration by SI for IAB nodes should be configured independently. If only legacy slot formats are utilized for backhaul link, applying unified configuration for access link and backhaul link can be considered. 

Proposal 1: Discuss further the relationship between slot format configuration by SI for access UEs and MT configuration by SI for child nodes.

DU configuration
Semi-static DU configuration
For DU configuration, child link direction (DL/UL/F) and child link availability (Hard/Soft/NA) of time resource can be configured.
To reduce the specification effort, it seems desirable that TDD-UL-DL configuration scheme is a baseline for DU link direction configuration. In addition to link direction configuration, DU link availability can be configured. For detailed link availability configurations scheme, we prefer to allocate hard/soft/NA resource flexibly. But limiting resource location and granularity may be necessary considering configuration complexity and resource waste caused by DU/MT operation transition. For transition between DU and MT operation, DU/MT operation switching time and timing gap for symbol boundary alignment between MT and DU may be required. Therefore, it seems necessary to avoid frequent DU/MT transition.

Proposal 2: For DU configuration, child link direction (D/U/F) and child link availability (Hard/Soft/NA) are configured separately.
Proposal 3: For DU child link direction configuration, TDD-UL-DL configuration scheme can be a baseline.

Dynamic indication of soft resource availability 
The availability of DU soft resource can be indicated by L1-based explicit signaling. For example, a group-common DCI can deliver soft resource availability information, and it can be applied until new indication is delivered.  
For soft resource availability indication, following options can be considered.
· Option 1. Soft resource availability can be indicated with symbol level or symbol group level. 
· Option 2. A single IA/INA indication can be applied to the entire soft resource. 
Option 1 allows flexible location of IA/INA resource. However, frequent transition between IA and INA (i.e., transition between DU and MT operation) can be occurred in this option. As mentioned in prior section, frequent DU/MT switching would cause resource waste. On the other hand, in Option 2, a single indication can be applied to the entire soft resource during a certain duration in a DU perspective. It means that all soft resource can be indicated to IA or INA. Therefore, this option cannot provide flexible IA/INA resource composition but minimize resource waste and simplify the indication scheme.
When downlink or uplink traffic is occurred to a DU, all or most of soft resources can be indicated to IA and utilized for communication via child link(s). On the other hand, when a MT needs to transmit uplink data or receive downlink data, soft resources needs to be indicated to INA so as many resources as possible can be utilized for communication via parent link(s). Therefore, if there is no strong reason to allow flexible composition of IA/INA resource, restriction of flexible IA/INA indication of soft resource can be considered. 

Proposal 4: Flexibility of IA/INA resource allocation needs to be restricted.

IA request for soft resource
The availability for DU soft resource is indicated by a parent node. When a parent node determines its child node requires more resources for MT operation, it can indicate more DU soft resources to INA. On the other hand, if the parent node thinks that its child node requires more resources for DU operation, it can make more DU soft resources to IA. The soft resource availability is controlled by its parent node, not itself. Therefore, even if an IAB node wants to use more soft resource for DU operation (or MT operation), it cannot control it. The problem is that its parent node does not know the needs, so it cannot configure soft resource availability properly. 
For example, when an IAB node receives scheduling request from its child node, it would be desirable to allocate more resources for DU operation and complete uplink data reception quickly from its child node. However, since its parent node cannot know whether the node requires more DU resources or not, it cannot allocate DU soft resource appropriately. Therefore, in order for efficient soft resource management, we propose that an IAB node can request to make DU soft resource to be available to its parent node. This request (i.e., IA request) can help traffic management in IAB environment as shown in Figure 1. When an UE wants to transmit uplink data to IAB node 1, it transmits scheduling request to the node. However, if the node have large portion of INA soft resource, it may be hard to receive uplink data from the UE smoothly. To solve this problem, the node transmits IA request to the parent node and the parent node indicates many soft resources to be IA. This procedure makes soft resources to be utilized appropriately. 
Another example of the usefulness of IA request is illustrated in Figure 2. In this figure, a parent node transmits large amount of downlink data to an IAB node. But at some point, the buffer of the node can be full, so it cannot receive downlink data anymore. In this case, the node can transmit IA request to the parent node to inform that it wants to stop receiving data and deliver the buffered data to its child nodes/UEs. After receiving this IA request, the parent node indicates soft resource of the node to IA, and the node can deliver the data to its child nodes/UEs.
Proposal 5: It is considerable that an IAB node request its DU soft resource availability to its parent node.
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Figure 1. An example of IA request for uplink data reception
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Figure 2. An example of IA request for downlink data reception stopping

Priority between DU and MT operation
In the last meeting, it was agreed that DU hard resource and DU soft resource with IA are used for DU operation without exception cases [1]. In DU NA resource and DU soft resource with INA, MT operation is permitted but there are some exception cases. In DU resources for cell-specific signals/channels, one of the following alternatives would be selected.
· Alt 1): A resource with cell-specific signals/channels configured at DU shall not be configured as type NA or Soft without being Indicated Available. 
· Alt 2): If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource.
Basically, we think that these cell-specific signals/channels should be allocated in DU hard resource or soft resource with IA. However, it seems hard to be ensured. 
Time duration for DU configuration may be shorter than the period of cell-specific signals/channels. In this case, it seems inefficient to configure all candidate resources for cell-specific signals/channels transmission to DU hard resource or soft resource with IA. For example, DU configuration can be repeated with 40msec periodicity, but a cell-specific signal can be transmitted every 160msec as shown in Figure 3. In Alt 1, cell-specific signal transmission can be allocated in DU hard resource as depicted in Figure 3.(a). Then, since the duration for DU configuration is shorter than the cell-specific signal transmission period, resources can be used for the cell-specific signal should be configured to hard resource. Then, in some duration, even if DU resource is not used for the cell-specific signal transmission, the resource also should be hard resource and cannot be utilized for MT operation. However, if Alt 2 is adopted, cell-specific signal can be configured in NA resource as shown in Figure 3.(b), and NA resource configured for cell-specific signal are treated to DU hard. Then, the cell-specific signal can be transmitted in NA resource in some DU configuration durations, while NA configuration is maintained in other durations.
Therefore, for efficient and flexible resource utilization, we prefer to adopt Alt 2. 

Proposal 6: If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource.
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Figure 3. Transmission of cell-specific signal in (a) DU hard resource and (b) DU NA resource

Conclusion 
In this contribution, we discussed on resource multiplexing among backhaul and access links. Based on the above discussion, we made following proposals as:
Proposal 1: Discuss further the relationship between slot format configuration by SI for access UEs and MT configuration by SI for child nodes.
Proposal 2: For DU configuration, child link direction (D/U/F) and child link availability (Hard/Soft/NA) are configured separately.
Proposal 3: For DU child link direction configuration, TDD-UL-DL configuration scheme can be a baseline.
Proposal 4: Flexibility of IA/INA resource allocation needs to be restricted.
Proposal 5: It is considerable that an IAB node request its DU soft resource availability to its parent node.
Proposal 6: If a DU NA or Soft resource is configured with cell-specific signals/channels, the resource is treated as if it were a Hard DU resource.
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