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In this contribution, we discuss the remaining issues of resource multiplexing between backhaul and access for IAB duplexing enhancements.
Simultaneous operations
Conditions for simultaneous operations
To support simultaneous operation of an IAB node, its parent node needs to know how and when to apply the various conditions identified in previous meetings. 
The following agreement was reached in RAN1#105-e [1].
	Agreement
The parent IAB-node is dynamically provided with conditions/parameters to facilitate adaptation between multiplexing operation modes:
· FFS: Required number of guard symbols for switching of multiplexing mode (FFS: per timing mode or per multiplexing mode) for IAB-DU
· FFS: Signalling procedure
· FFS: Required guard band for FDM
· FFS: other conditions, e.g. required timing mode, required power control parameters, and preferred TCI.


In RAN1#106bis-e [2], the following agreements were reached in agenda 8.10.2.
	Agreement
The following alternative is selected for the association between the indicated parent-node’s DL TX power adjustment, provided by an IAB-MT to its parent-node, and IAB-node’s resources and/or configurations:
· Alt 2. The desired DL TX power adjustment is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode
· MT’s DL beam (e.g. TCI state id)
· (MT CC, DU cell) pair
· DU resource configuration
· FFS: Slot index
· FFS: timing mode (e.g., Case-7 timing)
Agreement
The desired IAB-MT’s UL PSD range, provided by the IAB-MT to its parent-node, is indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations:
· Multiplexing mode, 
· MT’s UL beam (e.g., SRI id), 
· (MT CC, DU cell) pair,
· DU resource configuration
· FFS: slot index
· FFS: timing mode (e.g., Case-6 timing)


Although the above agreements were made for DL and UL power control, they actually have covered most of the other conditions that are needed to be reported by the IAB node. In another word, the power control parameter is one of the several factors/conditions that is required to operate a given multiplexing case at the IAB node. Other conditions/factors include timing mode, preferred Tx/Rx beams, and orthogonal DMRS ports, etc. Therefore, these conditions reported from the IAB node to its parent node for a given multiplexing case can be signaled based on a unified signaling framework. As an example, for a give multiplexing case, a list of conditions can be reported based on MAC CE signaling as shown in Table 1.
Table 1. Candidate conditions for different multiplexing cases
	Multiplexing cases
	Candidate conditions

	Multiplexing case A (Simultaneous MT-Tx/DU-Tx)
	Case #6 timing, additional uplink PC parameters, guard band, and recommended Tx beam

	Multiplexing case B (Simultaneous MT-Rx/DU-Rx)
	Additional downlink PC parameters, guard band, recommended Rx beam, and orthogonal DMRS ports

	Multiplexing case C (Simultaneous MT-Rx/DU-Tx)
	Additional downlink PC parameters, guard band, recommended Rx beam, and orthogonal DMRS ports

	Multiplexing case D (Simultaneous MT-Tx/DU-Rx)
	Additional uplink PC parameters, guard band, and recommended Tx beam


The mechanism of reporting desired DL TX power adjustment is mainly for simultaneous MT Rx/DU Rx. In this case, Case #7 timing mode can be used by IAB-DU, and whether to use Case #7 timing mode can be determined by the IAB node. Therefore, there is no need to report Case#7 timing mode for this case, and we have the following proposal:
Proposal 1: For simultaneous MT Rx/DU Rx, the IAB node can report some combinations of the following conditions to the parent node per (MT CC, DU cell) pair:
· Desired DL TX power adjustment
· MT’s DL beam (e.g. TCI state id)
· Orthogonal DMRS ports
· Guard band
The mechanism of reporting desired UL PSD range is mainly for simultaneous MT Tx/DU Tx. In this case, IAB-MT may want to adopt Case #6 timing mode for interference avoidance. Because the timing mode of the IAB-MT is indicated by the parent node, the IAB-MT need to report the timing mode. Therefore, we have the following proposal:
Proposal 2: For simultaneous MT Tx/DU Tx, the IAB node can report some combinations of the following conditions to the parent node per (MT CC, DU cell) pair:
· UL PSD range
· MT’s UL beam (e.g., SRI id)
· Timing mode (Case#6)
· Orthogonal DMRS ports
· Guard band
To enable a given multiplexing case at an IAB node, the parent node needs to configure and schedule the IAB node according to the reported conditions. On the configuration and indication with respect to how to apply these conditions from the parent node, the following two alternatives are proposed [2]:
	For RAN1#107-e, companies to consider the following decision point:
An IAB node (or parent node) cannot operate under a given non-TDM multiplexing mode until:
· Alt. 1: All required conditions and parameters which have been directly indicated/requested to the parent node (e.g. via MAC-CE) are explicitly acknowledged by the parent node.
· Alt. 2: All required conditions and parameters which have been directly indicated/requested to the parent node (e.g. via MAC-CE) are implicitly acknowledged by the parent node or implicitly determined at the child node


Between the two options, Alt. 2 is better due to the following reasons. First, a reported condition of IAB-MT may not necessarily be associated with a bipolar indication. For example, the IAB-MT can report desired PSD range to its parent node, but the IAB-MT cannot determine its transmit power according to an 1-bit acknowledgement. The IAB-MT still need to know on which resources it can apply a different UL Tx power and the exact UL Tx power is also controlled by the parent node. In other word, some explicit configurations and indications from the parent node to the IAB node are anyway needed. Therefore, the parent node can implicitly acknowledge the reported conditions by these indications and configurations. Therefore, explicit acknowledgements do not seem to work.
Proposal 3: All required conditions and parameters which have been directly indicated/requested to the parent node (e.g. via MAC-CE) are implicitly acknowledged by the parent node.
Simultaneous operation in spatial domain
In RAN1#106bis-e [2], the following agreements were achieved in order to support simultaneous operation in spatial domain:
	Agreement
RS ID, based on the IAB node’s DU configurations, is used by a parent node to indicate beams of an IAB-DU in the direction of which simultaneous operation is restricted
· At least SSB ID and [STC index] are supported
· FFS: Whether restrictions are indicated to apply differently for H or S resources
· FFS: Informing the parent node of SRS configuration of the IAB-MT (if collocated with the IAB-DU)
Agreement
The restricted beam indication from the parent node to the IAB node may be indicated (or specified) to be associated with some combination (one or multiple) of the following IAB node’s parameters:
· [Multiplexing mode]
· [MT’s DL beam (e.g. TCI state id)] or MT’s UL beam (e.g., SRI id)
· [DU resource configuration (e.g. soft resources)]
· [Slot index]
Agreement
The recommended beam indication from the IAB-MT to the parent node are provided via MAC-CE:
· For DL Rx beam(s): using one or more of the following:
· DL TCI state ID
· FFS: UE/IAB-MT does not assume that DL Tx power adjustment (if provided) is applied to the SSB index (if supported) indicated as QCLed reference signal in DL TCI state ID. 
· [RS ID]
· [R17 DL TCI, or joint DL/UL TCI ID]
· For UL Tx beam(s): using one or more of the following:
· [Spatial relation]
· [RS ID]
· [R17 UL TCI, or joint DL/UL TCI ID]
· [SRI]


The intention of the agreements is interference management or avoidance. To be specific, interference between IAB-MT and IAB-DU can deteriorate performance of simultaneous MT-Tx/DU-Tx and simultaneous MT-Rx/DU-Rx, and spatial domain coordination between MT and DU can mitigate the interferences.
Recommended beams reporting: According to the agreements in previous meeting, an IAB node can report the recommended DL Rx beams and UL Tx beams to its parent node. 
To our understanding, the preferred DL beams can be reported by TCI-state ID, and the candidate TCIs can be configured by existing beam management mechanism. The preferred UL beams can be reported by spatial relation information ID or SRS ID. Considering the parent node need to measure the reported UL beams, SRS ID can be a better choice.
Proposal 4: TCI state ID and SRS ID can be adopted for the reporting of recommended DL beams and UL beams, respectively.
Restricted beam indication: In this scenario, the DL transmission of IAB-DU may interfere the UL reception of its parent node, where the UL signal is transmitted by the co-located IAB-MT. When IAB-DU uses different IAB-DU beams, the interference levels at the parent node can be different.  For a specific beam, IAB node cannot figure out whether the parent node can tolerate the interference or not. Therefore, to guarantee performance of the UL transmission of IAB-MT, the parent node can indicate a set of restricted beams for the IAB-DU.
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Figure 1. Simultaneous MT-Tx/DU-Tx
The most important issue for this mechanism is how to indicate the DU beams. One possible way is to associate DU beams with reference signals/channels, and parent node indicate the ID of the reference signals/channels to the IAB node. There are two alternatives:
· Alt. 1: Reuse the existing reference signals/channels of IAB-DU, e.g. SSB of IAB-DU. In the last meeting, SSB is identified as a candidate for the indication. However, SSB has some drawbacks for the indication. Typically, the indication mechanism is to avoid interference between PDSCH of IAB-DU and PUSCH of IAB-MT; however, the SSB beams and PDSCH beams can be quite different. For example, the IAB-DU may use wide beam for SSB transmission, but use narrow beam for PDSCH transmission. In that case, the indication can be meaningless because the IAB node will anyway not use the SSB beams for PDSCH transmission. Besides, the number of SSB beams can be large, which results overhead issue for dynamic indication.
· Alt. 2. Define/configure dedicated reference signals for the indication. If dedicated reference signals are used, the IAB node can use same beams to transmit the reference signals and the corresponding PDSCHs.
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Figure 2. Parent node indicates the restricted beams for IAB-DU
Therefore, it is preferable to define/configure dedicated reference signals for indicating the restricted DU beams as a supplementary to SSB. The dedicated references signals can be CSI-RS and SRS. Note that the reference signals should be transmitted by IAB node and received by parent node DU. Typically, parent node DU is not be able to configure CSI-RS transmission for child node and it also cannot receive CSI-RS; therefore, reusing SRS seems more reasonable. One may argue that the IAB-DU cannot transmit SRS as well; however, an IAB-DU always has the co-located IAB-MT, and the IAB-MT can transmit the SRSs.
Proposal 5: To support the parent node indicating restricted beams to IAB node, dedicated sounding reference signals (SRS) should be defined/configured.
On the support intra-CC FDM
In RAN1#105-e, the following agreements about intra-CC FDM were achieved:
	Agreement
The Rel-17 frequency domain H/S/NA configuration is provided across multiple slots and/or over a subset of slots only, with the same time-domain granularity and pattern duration as the Rel-16 H/S/NA configuration (i.e. gNB-DU Cell Resource Configuration (9.3.1.107 in TS 38.473 [8])).
· For a given slot, different H/S/NA resource types can be configured for different RB sets
· Additional signaling details (e.g. bitmap, slot pattern, etc.) can be left up to RAN3
· FFS: The number of different frequency domain configurations at a given time
Agreement
A single value for the RB set size, N, is configured for a given IAB-DU cell’s Rel-17 frequency domain H/S/NA configuration
Agreement
A single DCI format 2_5 can be received indicating availability for the soft resources of the respective RB sets corresponding to a given time resource of the child IAB-DU cell.
· FFS: Extension of AvailabiltyCombination to include multiple RB sets in a resourceAvailabilty indication
· FFS: Update resourceAvailability mapping table defined in TS38.213 so that the indication of availability can be applied over soft resources in frequency-domain for DL or UL or Flexible symbols.
· FFS: Need for extension of the maximum payload size of DCI format 2_5 to increase the number of IAB-DU cells that can be provided with availability information for Soft resources to accommodate the maximum number of possible RB sets for a given DU cell (if defined), or other backwards compatible signaling extensions in case the principal indication capabilities of DCI format 2_5 are increased.


Dynamic frequency domain resource indication
Reusing Rel-16 DCI format 2_5 is the simplest way to achieve the soft resource availability indications for frequency-domain resources. One may argue that the drawback of the approach is that the indication for different frequency domain resources cannot be different in a slot, and DCI format 2_5 can be extended to indicate different availability for different frequency domain resources in a slot. However, the gain of the flexibility may be marginal considering the semi-static FDM configuration with current DCI format 2_5 can support flexible switching between FDM and TDM
Therefore, we have the following proposal:
Proposal 6:  Reuse Rel-16 DCI format 2_5 to indicate availability of all the soft resources which correspond to the same time resources of the child IAB-DU cell.
Guard band
In some scenarios, guard band between IAB-MT and IAB-DU is necessary for FDM. The guard band can be placed in MT resources or DU resources.
· If the guard band is placed in IAB-DU resource, the parent node does not need to know the size of guard band, i.e., the guard band inserting can be an implementation issue of IAB-DU.
· If the guard band is placed in IAB-MT resource, the parent node need to know the size of guard band and should avoid resource collision by proper scheduling.
Although placing guard band in DU resource seems simpler, it can be invalid for some cases. For example, if the DU resource contains cell specific signals/channels, the guard band cannot be placed in it. Therefore, to specify a unified approach, the guard band should be placed in MT resource, and the parent node should know the desired guard band of IAB node for different multiplexing cases. 
Proposal 7: For intra-CC FDM, the guard band should be placed in MT resources.
TDD configurations enhancement for IAB-MT and IAB-DU
A prerequisite to enable simultaneous operation of IAB-node’s child and parent links is that the resource configurations of MT and DU should be in line with the TX/RX combinations on the resources where simultaneous operations occurs
· In case of full duplexing, i.e. simultaneous operation w.r.t. MT-TX/DU-RX and MT-RX/DU-TX, the IAB-MT and IAB-DU should have same link directions.
· In case of SDM, i.e. simultaneous operation w.r.t. MT-TX/DU-TX and MT-RX/DU-RX, the IAB-MT and IAB-DU should have opposite link directions.
In principle, the Rel-16 resource allocation schemes can be reused as a baseline to enable the simultaneous operation. However, to support the coexistence of TDM and no-TDM operations, some enhancements to the TDD configuration of IAB-MT and IAB-DU are necessary.
TDD configuration for MT
In Rel-16, the slot formats with the sequence order UL-Flexible-DL for IAB node MT were introduced, and the following agreement on the dedicated RRC signalling (referred as TDD-UL-DL-ConfigDedicated-IAB-MT) was achieved in RAN1#99:
	Agreements:
If the IAB-MT is additionally provided TDD-UL-DL-ConfigDedicated-IAB-MT, the parameter TDD-UL-DL-ConfigDedicated-IAB-MT overrides all symbols (with a limitation that effectively only flexible symbols can be overwritten in Rel-16) per slot over the number of slots as provided by TDD-UL-DL-ConfigurationCommon.


The legacy dedicated TDD configuration can only override the flexible symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon. According to the agreement, an enhanced overriding rule for IAB-MT is introduced, i.e., tdd-UL-DL-ConfigDedicated-IAB-MT can override all symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon.
However, Rel-16 IAB focuses on TDM operation, and therefore the enhanced overriding rule was not captured in specification, i.e., only flexible symbols can be overridden by tdd-UL-DL-ConfigDedicated-IAB-MT in Rel-16. To increase the opportunity of simultaneous operation, the limitation of the overriding rule in Rel-16 should be removed in Rel-17.
Proposal 8: If an IAB-MT is additionally provided TDD-UL-DL-ConfigDedicated-IAB-MT, the parameter tdd-UL-DL-ConfigurationDedicated-IAB-MT overrides all symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon.
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Figure 5. tdd-UL-DL-ConfigurationDedicated-IAB-MT without Rel-16 limitation
The UE behaviors related to tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are captured in TS 38.213. In Rel-16, when tdd-UL-DL-ConfigDedicated-IAB-MT is provided, IAB-MT follows the UE behaviors by replacing tdd-UL-DL-ConfigurationDedicated with tdd-UL-DL-ConfigDedicated-IAB-MT. However, if tdd-UL-DL-ConfigurationDedicated-IAB-MT can override all symbols in Rel-17, the behavior of IAB-MT with tdd-UL-DL-ConfigurationDedicated-IAB-MT should be revisited.
For example, the following UE behaviors about TDD configurations and cell-specific signals/channels are specified in TS 38.213:
	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot that are indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.
For a set of symbols of a slot corresponding to a valid PRACH occasion and   symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.


It can be concluded from the above that the TDD configurations (tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated) should be compatible with the cell-specific channels and signals. 
However, retaining the above constraint for tdd-UL-DL-ConfigurationDedicated-IAB-MT can dramatically reduce the opportunities for simultaneous operations. Specifically, most of the downlink slots indicated by tdd-UL-DL-ConfigurationCommon contain SS/PBCH blocks in typical TDD UL/DL configurations. This is due to the fact that the slot configuration period is usually smaller than the period of SS/PBCH blocks, which means that these slots cannot be indicated as uplink by tdd-UL-DL-ConfigurationDedicated-IAB-MT, i.e. SDM Rx/Tx cannot be implemented in these slots. As an example in Figure 6, assuming the TDD configuration periodicity is 2.5 ms, it can be observed that all the first 4 slots within one TDD configuration period cannot be indicated as uplink according to current specification since the SS/PBCH blocks may be transmitted every 20 ms.
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Figure 6. tdd-UL-DL-ConfigurationDedicated-IAB-MT colliding with SS/PBCH blocks
To solve this problem, the specification should allow the collision between cell-specific signals/channels and tdd-UL-DL-ConfigurationDedicated-IAB-MT. In the slots with the collision, the IAB node should ignore tdd-UL-DL-ConfigurationDedicated-IAB-MT and it should be able to transmit/receive the cell-specific signals/channels. And in the TDD configuration periods or slots without collision, the IAB node can perform simultaneous operation according to the TDD configuration. As is shown in Figure 6, the tdd-UL-DL-ConfigurationDedicated-IAB-MT is ignored in the first TDD period because of the collision, but it can be valid in other TDD periods, which increase the resources for simultaneous operation significantly. 
In conclusion, we have the following proposal:
Proposal 9: To increase the resources for simultaneous operation, the specification should allow the collision between tdd-UL-DL-ConfigurationDedicated-IAB-MT and cell-specific signals/channels. In the slots with the collision, the IAB node should ignore tdd-UL-DL-ConfigurationDedicated-IAB-MT. The list of cell-specific signals/channels includes:
· SS/PBCH block
· CORESET for Type0-PDCCH CSS set
· PRACH
TDD configuration for DU
In Rel-16, slot formats with the sequence order UL-Flexible-DL are also supported by IAB node DU and donor DU. For a specific slot, if an UL-Flexible-DL slot format is provided to DU, the DU can only use the configuration to schedule child IAB-MT because the legacy UE cannot support the slot format as shown in Figure 7. However, the slot cannot be occupied by child IAB-MT in every TDD configuration period, i.e., in some TDD configuration periods, DU may still need to schedule UE in the slot. Therefore, a legacy DL-Flexible-UL configuration should also be provided to the DU for the slot.
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Figure 7: DU TDD configuration with UL-Flexible-DL slots
Therefore, the IAB node DU or donor DU should have two separate DU resource configurations for the different purposes. Specifically, a legacy DU resource configuration, which is compatible with Rel-15 slot formats of DL-flexible-UL order, can be used for both the access UEs and child node MTs. Besides, an additional DU resource configuration with the new slot formats with UL-flexible-DL order can only be used for child node MTs. When the DU communicates with the access UEs, it should use the basic DU resource configuration. When the DU communicates with the child node MTs, it can use both of the basic DU resource configuration and the additional DU resource configuration, as illustrated in Figure 7.
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Figure 8: Example of separate DU TDD-UL-DL configurations
Therefore, we have the following proposal
Proposal 10: Donor CU can provide two sets of resource configurations to each DU cell: a basic resource configuration for access UEs and one additional resource configuration for child IAB node MTs, and the DU cell should maintain two sets of DU resource configurations simultaneously.
Guard symbol enhancement
In the last meeting, the following agreement about guard symbols was achieved:
	Agreement
The MAC-CE signaling of Desired/Provided Guard Symbols is enhanced to optionally indicate the number of guard symbols required for switching between at least the following cases:
· Case#6 MT Tx and [Case #7] DU [Tx]/Rx
· Case#7 MT Tx (to support Case #7 at parent node) and DU Tx/Rx


There are two remaining issues for Rel-17 guard symbol enhancements:
· Issue 1: whether Case #7 timing at IAB-DU should be included
· Issue 2: whether the switching between MT Tx and DU Tx should be captured
For the Issue 1, although both the new timing modes of IAB-MT and IAB-DU can result in new numbers of guard symbols, it is not necessary to capture all of the combinations between timing modes. Specifically, the timing modes of IAB-DU Rx should be determined by the IAB node and its parent node may not be able to know the information; therefore, it is not necessary to define the numbers of guard symbols related to new timing modes of IAB DU. When the IAB-DU schedules child IAB-MT with new timing modes, it should insert the guard symbols by implementation.
For issue 2, one may think because the Case #6 timing of IAB-MT and Tx timing of IAB-DU are perfectly synchronized, there is no need to insert guard symbols between IAB-MT and IAB-DU, i.e., the number of guard symbol is always zero. However, we think it is not necessary and reasonable to capture the exceptional case. First, although the MT Tx and DU Tx are synchronized, there may exist power gap between MT and DU resources, especially for switching between TDM and non-TDM resources. In this case, the number of guard symbol can be non-zero. Besides, even if guard symbol is not needed for this case, IAB node can simply report zero to parent node.
Table 1. Switching scenarios and relevant guard symbols
	Switching scenario
	Field for number of guard symbols in MAC CE

	IAB-MT operation to IAB-DU operation
	MT Tx (Case #6) to DU Tx
	NmbGS9

	
	MT Tx (Case #6) to DU Rx
	NmbGS10

	
	MT Tx (Case #7) to DU Tx
	NmbGS11

	
	MT Tx (Case #7) to DU Rx
	NmbGS12

	IAB-DU operation to IAB-MT operation
	DU Rx to MT Tx (Case #6)
	NmbGS13

	
	DU Rx to MT Tx (Case #6)
	NmbGS14

	
	DU Tx to MT Tx (Case #7)
	NmbGS15

	
	DU Tx to MT Tx (Case #7)
	NmbGS16


Therefore, we have the following proposal:
Proposal 11: The MAC-CE signaling of Desired/Provided Guard Symbols is enhanced to optionally indicate the number of guard symbols required for switching between at least the following cases:
· Case#6 MT Tx and DU Tx/Rx
· Case#7 MT Tx (to support Case #7 at parent node) and DU Tx/Rx.
Higher layer parameters
This section will discuss higher layer parameters for Rel-17 IAB based on [3].
Per-child MT link-NA resource configuration
In the last meeting, the following agreement was achieved.
	Agreement
In DC scenarios, support per-child MT link-NA resource configuration.
· This configuration can be made available to IAB node as well


[bookmark: _GoBack]Current version of the parameter list does not capture the agreement. Therefore, we have the following proposal:
Proposal 12: Add per-child MT link-NA resource configuration into higher layer parameter list.
[bookmark: _Ref129681832]Conclusions
Based on the discussion, we have following observations and proposals:
Proposal 1: For simultaneous MT Rx/DU Rx, the IAB node can report some combinations of the following conditions to the parent node per (MT CC, DU cell) pair:
· Desired DL TX power adjustment
· MT’s DL beam (e.g. TCI state id)
· Orthogonal DMRS ports
· Guard band
· 
Proposal 2: For simultaneous MT Tx/DU Tx, the IAB node can report some combinations of the following conditions to the parent node per (MT CC, DU cell) pair:
· UL PSD range
· MT’s UL beam (e.g., SRI id)
· Timing mode (Case#6)
· Orthogonal DMRS ports
· Guard band
Proposal 3: All required conditions and parameters which have been directly indicated/requested to the parent node (e.g. via MAC-CE) are implicitly acknowledged by the parent node.
Proposal 4: TCI state ID and SRS ID can be adopted for the reporting of recommended DL beams and UL beams, respectively.
Proposal 5: To support the parent node indicating restricted beams to IAB node, dedicated sounding reference signals (SRS) should be defined/configured.
Proposal 6:  Reuse Rel-16 DCI format 2_5 to indicate availability of all the soft resources which correspond to the same time resources of the child IAB-DU cell.
Proposal 7: For intra-CC FDM, the guard band should be placed in MT resources.
Proposal 8: If an IAB-MT is additionally provided TDD-UL-DL-ConfigDedicated-IAB-MT, the parameter tdd-UL-DL-ConfigurationDedicated-IAB-MT overrides all symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon.
Proposal 9: To increase the resources for simultaneous operation, the specification should allow the collision between tdd-UL-DL-ConfigurationDedicated-IAB-MT and cell-specific signals/channels. In the slots with the collision, the IAB node should ignore tdd-UL-DL-ConfigurationDedicated-IAB-MT. The list of cell-specific signals/channels includes:
· SS/PBCH block
· CORESET for Type0-PDCCH CSS set
· PRACH
Proposal 10: Donor CU can provide two sets of resource configurations to each DU cell: a basic resource configuration for access UEs and one additional resource configuration for child IAB node MTs, and the DU cell should maintain two sets of DU resource configurations simultaneously.
Proposal 11: The MAC-CE signaling of Desired/Provided Guard Symbols is enhanced to optionally indicate the number of guard symbols required for switching between at least the following cases:
· Case#6 MT Tx and DU Tx/Rx
· Case#7 MT Tx (to support Case #7 at parent node) and DU Tx/Rx.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 12: Add per-child MT link-NA resource configuration into higher layer parameter list.
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