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1. Introduction
This contribution provides our view on the IAB resource management framework in the context of the Rel-17 IAB WID [1] objectives.     
[bookmark: _Hlk32401284][bookmark: _Hlk24102609]2. Extension of resource management to frequency domain
2.1 Supporting semi-static frequency-domain resource configuration
The following working assumption was made in RAN1-106bis-e,
	Working Assumption
If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, one of the following is selected:
· Alt. 1: An IAB node applies the frequency domain H/S/NA only if the IAB node is currently operating in a non-TDM multiplexing mode in the slot, otherwise the Rel-16 time domain H/S/NA configuration is applied.
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



We have serious concerns about the above working assumption that will be described below.
First and foremost, in a multi-hop IAB network, the resource allocation of an IAB-node should consider not only the parent-node’s resources/configurations but also the child-node’s DU resources/configurations. As an example, the reason that an IAB-node is expected to adhere to a frequency-domain H/S/NA configuration, provided by the CU, may be to accommodate the needs of a child-node who wishes to operate in a non-TDM multiplexing mode. 
Therefore, basing the choice of selection between time-domain and frequency-domain H/S/NA configuration only on IAB-node’s operation mode is not right. 

Observation 2.1: 

The reason an IAB-node is expected to adhere to a frequency-domain H/S/NA configuration, provided by the CU, may be to accommodate the needs of a child-node who wishes to operate in a non-TDM multiplexing mode.  Therefore, basing the choice of selection between the IAB-node’s time-domain and frequency-domain H/S/NA configuration only on the IAB-node’s operation mode is not right. 
Second, the WA effectively leads to a dynamic switch between two provided semi-static resource configurations (time-domain and frequency-domain H/S/NA configurations). Then the question is who should be informed about this switching decision:
a) The parent-node needs to know the IAB-DU’s resource configuration within a slot, primarily to adjust its schedule towards the IAB-MT to avoid any potential conflict and/or utilize the available resources more efficiently.
b) The child-node will anyways follow the IAB-DU’s schedule and/or availability indication, and hence does not need to explicitly know about the IAB-DU cell resource configuration.
c) For DC and interference management purposes, it is already agreed that the other IAB-nodes/donors may be provided with the IAB-node’s resource configuration. To serve the envisioned purposes, it should be clear to the other nodes what resource configuration is used by the IAB-node in each slot.

Observation 2.2: 

The parent-node and/or other IAB-nodes/IAB-donors need to know the IAB-DU cell configuration, within each slot, to avoid any conflict, better utilize the available resources, and/or manage interference.  
In case, IAB-DU is provided with both time-domain and frequency-domain resource configurations and there is a dynamic decision to select one of the two configurations, the other nodes should be informed about such a decision, and this may lead to undesired (sometime infeasible) signalling overhead and/or latency. 

Given the above two observations, we propose to revert the WA and agree to a simple and working solution such as always overriding the time-domain H/S/NA configuration within an RB set and a slot for which the frequency-domain H/S/NA configuration is provided. 

Proposal 2.1: 
If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, the Rel-17 frequency domain H/S/NA configuration is adopted for that RB set and that slot. 

In the last meeting, there were some discussions about when an IAB node can/cannot operate under a given non-TDM multiplexing mode, and some companies proposed to associate this to the conditions and parameters which have been directly indicated/requested by the IAB-node.
While we agree the indicated desired/recommended configurations are to help with enhanced duplexing operation of the IAB-node, we should note the following:
a) What is indicated by an IAB-node to its parent-node, e.g., in terms of recommended beams, desired DL/UL TX power, etc., is essentially to enable a more efficient enhanced duplexing. It may not necessarily mean that without these indicated configurations, the IAB-node cannot operate in a non-TDM multiplexing mode. the IAB-node may still support a non-TDM multiplexing mode, but with some limitations (e.g., for a reduced set of beam directions) and/or with reduced performance (e.g., due to interference, or reduced TX power, etc.). 
b) All these indications are optional and may or may not be provided by the IAB-node to its parent-node. So, if no indication, for a desired configuration, is provided to the parent-node, it is not clear (e.g., to the parent-node) whether IAB-node can or cannot support non-TDM multiplexing mode with respect to that configuration. 
Therefore, it is eventually decided by the IAB-node if/when/how it can operate in a non-TDM multiplexing mode. The other nodes cannot force the IAB-node to select a multiplexing mode, and they may not need to know which exact multiplexing mode is adopted by the IAB-node in each slot. 





Observation 2.3: 

Even if the parent-node does not grant the desired/recommended configurations, indicated by the IAB-node, the IAB-node may still be able to support an enhanced multiplexing (no-TDM) mode, possibly with some limitations and/or reduced performance. 
Observation 2.4: 

The indications of desired/recommended configurations, by the IAB-node to the parent-node, are optional. In case the IAB-node does not provide such indications, the parent-node does not necessarily know whether the IAB-node can or cannot support an enhanced multiplexing (non-TDM) mode. 

Proposal 2.2: 

The decision about whether an IAB-node operates under a given non-TDM multiplexing mode is made by the IAB-node. Other nodes, including the parent-node, may not exactly know the multiplexing mode of the IAB-node within a slot.

2.2 Supporting dynamic frequency-domain multiplexing with DCI2-5
RAN1#106bis-e agreed to the following
	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.



Regarding the first FFS point in the above agreement, we show, in Fig.1, an example where the RRC configured table for the availability combinations is extended so that availability can be indicated in both time and frequency domain. There can be different options to extend the RRC configured table, and two options are shown in Fig.1. In Option1, the resourceAvailability per slot in Rel-16 can be extended to multiple resourceAvailability per slot, each associated with one RB set of the slot. In option2, the resourceAvailability per slot in Rel-16 can be extended to two indications per slot: one for time-domain indication, and one for frequency-domain indication. Option1, which provides more flexible patterns, but at the cost of higher signaling overhead than option2, is our preferred option.

[image: ]
Fig.1. Example of signaling enhancements to support dynamic FDM within a carrier

Proposal 2.3:
Extend the AvailabiltyCombination to provide multiple resourceAvailability indications, wherein each resourceAvailability indication is associated with one RB set. 
A resourceAvailability indication, for a given RB set, follows the same design as in Rel-16 and is configured to be a sequence of INTEGER (0..7) elements associated with a sequence of consecutive slots. 

Regarding the second FFS point in the above agreement, the term “soft DL/UL/Flexible symbols” used in the spec-defined table for resourceAvailability elements in TS38.213 may not be valid, because a symbol can have mixed indications of “Hard/NA/Soft” at different RB sets in frequency-domain. Therefore, we propose to update the spec-defined table for resourceAvailability elements with more general terms so that it can be applied regardless of whether the semi-static configuration of Hard/Soft/NA is extended to frequency-domain, e.g. replacing “soft DL/UL/Flexible symbols” with “soft resources in DL/UL/Flexible symbols” as shown in Fig.2.
Proposal 2.4:
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. 
· E.g., replacing “soft DL/UL/Flexible symbols” with “soft resources in DL/UL/Flexible symbols” 
[image: ]
Fig.2 Proposed changes to table of resourceAvailability elements defined in TS38.213. 

3. Adaptation of multiplexing operation
3.1 Signaling for supporting adaptation of multiplexing operation 
The following agreements have been made in RAN1-105e [2] to facilitate adaptation between multiplexing operation modes.
	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 Section2, we have discussed support of FDM for enhanced multiplexing at an IAB-node. But FDM may or may not be required for an enhanced multiplexing operation depending on implementation and environment, e.g., FDM may not be required if IAB-node has separate panels for MT and DU with sufficient isolation. Among different enhanced multiplexing operation modes: simul-TX (MT_TX/DU_TX), simul-RX (MT_RX/DU_RX), full-duplex-DL (MT_RX/DU_TX), full-duplex-UL (MT_TX/DU_RX), the FDM may be required for some operation modes (e.g. for full-duplex-DL/UL), but not for other operation modes (e.g. for simul-TX/RX). As shown in Fig.3, the optimum resource pattern for an IAB-node with capability of enhanced multiplexing operation depends on whether FDM is required or not. If FDM is required, it is desirable to split the frequency-domain resources between parent and child nodes; otherwise, overlapping Hard frequency-domain resources can be configured for both parent and child node. With this knowledge of FDM required or not, donor-CU can determine more efficient resource pattern for IAB-network. If this information is known by parent node, parent node may dynamically determine allocation of soft resources to child node based on whether FDM is required or not, e.g. if FDM is not required, the parent node can indicate all RB sets in a soft slot to the child node and SDMed with the child node in both time-frequency domain; otherwise if FDM is required, the parent node may indicate a subset of RB sets in a soft slot to the child node and FDMed with the child node.          
Observation 3.1:
For a supported enhanced multiplexing operation mode at an IAB-node, the assistance information on whether FDM is required or not can be beneficial 
· for the donor-CU to determine more efficient H/S/NA resource pattern,
· for the parent node to make a better decision on coordinating soft resources with its child node.       
[image: ]
Fig.3 Supporting indication of FDM required or not to donor-CU and/or parent node.
Proposal 3.1: 
Support indication of whether FDM is required or not for an enhanced multiplexing operation mode to donor-CU and/or parent node.


3.2 Indication of different timing cases
First, regarding whether an IAB-node is indicated by the parent-node when Case 7 timing is performed at the IAB-node, we note that this is related to the UL RX timing to be used at the IAB-DU. We believe IAB-DU itself should have the flexibility to decide how to set its UL RX timing, and it does not seem necessary (nor justified) for the parent-node to indicate what timing reference to be used on the next hop.
[bookmark: _Hlk84016915]Proposal 3.2: 
An IAB-DU decides about its UL RX timing reference (e.g., whether to adopt Case 1, or Case 7) without any indication from its parent-node. 
Now it remains to discuss how an IAB-MT is indicated, by the parent-node, when to set its UL TX timing in association with any of the Case 1, Case 6, or Case 7 timing. 
Note that Case 6 UL TX timing is to facilitate an enhanced duplexing mode at the IAB-node which is primarily for (MT TX, DU TX), while it can also be used for (MT TX, DU RX). However, Case 7 UL TX timing is to facilitate an enhanced duplexing mode at the parent-node, which is (parent IAB-MT RX, parent IAB-DU RX).
Therefore, at least Case 7 UL TX timing cannot be directly associated with a multiplexing mode of the IAB-node, and IAB-node cannot map it to a subset of its time resources. As a result, it should be explicitly indicated which time resources are associated with Case 7 UL TX timing. 
On the other hand, Case 6 can be associated with a multiplexing mode of the IAB-node, and IAB-node may be able to map it to a subset of its time resources (without any explicit indication). However, it is desired to have a unified design.
[bookmark: _Hlk84016955]Observation 3.2: 
An IAB-MT’s Case 6 UL TX timing is to facilitate enhanced duplexing at the IAB-node, while IAB-MT’s Case 7 UL TX timing is to facilitate enhanced duplexing at the parent-node. 
An IAB-node cannot map Case 7 UL TX timing (of IAB-MT) to any subset of its time resources, without explicit indication from the parent-node.
It is desired to have a unified design for indication of different UL TX timing cases.
Regarding the details of the signaling design, we propose the following.
The IAB-MT is explicitly indicated a mapping between its time resources (with slot-level granularity) to one of {Case 1, Case 6, Case 7}. Then, IAB-MT is expected to adjust its UL TX timing for all UL transmissions within a slot with respect to the associated/indicated timing case.
We also note that the indication received from a serving cell will also be applicable to all other serving cells in the same TAG. 
[bookmark: _Hlk84016998]Proposal 3.3: 
An IAB-MT is provided with Timing Case Indication that explicitly indicates a list of slots and their associated UL TX timing cases (i.e., one of {Case 1, Case 6, Case 7} for each slot). 
Timing Case Indication is provided via MAC-CE.
Proposal 3.4:
Timing Case Indication received from a serving cell is applicable to all other cells in the same timing advance group (TAG).
There is still one aspect which is missing – that is how does the parent-node determine whether the IAB-node needs/desires Case 6 UL TX timing? This is essentially similar to other assistance information that may be provided by the IAB-MT to the parent-node such as: desired guard symbols, desired UL PSD range, desired DL TX power adjustment, recommended/not-preferred MT’s beams, etc.
To have a similar signaling framework to other assistance information provided by the IAB-MT to its parent-node, we propose the following,
[bookmark: _Hlk84017069]Proposal 3.5:
IAB-MT indicates, to its parent-node, whether it desires Case 6 UL TX timing, wherein this indication is 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 (e.g., whether the concurrent MT’s and DU’s signals are FDMed or overlap in the frequency domain). 

4. Beam management 
In the context of enhanced beam management, RAN1 already agreed to the following:
· Indication of recommend and/or not-preferred IAB-MT’s beam(s) (from IAB-MT to parent-node)
· Indication of restricted IAB-DU’s beam(s) (from parent-node to IAB-node)

4.1 Signalling of the recommended and/or not-preferred IAB-MT’s beam(s)
The following agreement was achieved during RAN1#106bis-e,
	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]



Indication of not-preferred beams?
It is FFS (from a RAN1#106e agreement) whether the indication of no-preferred beams is supported. We believe supporting such an indication will provide a more flexible and sometimes more efficient way to assist the parent-node. In one specific example, we note that an IAB-node may occasionally (or for some specific beam directions) not be able to support an enhanced multiplexing mode of operation. It is desired for the IAB-node to be able to provide such an indication (via “not-preferred” beam(s)) to the parent-node. In one extreme case, an enhanced multiplexing mode of operation may not be supported for any of the one or multiple MT’s beam(s) at a given time. In this case, the IAB-node should be able to indicate it needs to fall back to TDM-based operation. Being able to indicate “not-preferred” beam(s) can effectively provide a fall-back indication too. 
[bookmark: _Hlk84017094]Observation 4.1:
Indication of “not-preferred” IAB-MT’s beam(s) (in addition to recommended beam(s)) may provide more efficient and flexible assistance information. It can also effectively be used to indicate required fallback to TDMing, when an enhanced multiplexing mode of operation is not supported.
Proposal 4.1:
Further support indication of not-preferred IAB-MT’s beam(s) (for both TX and RX) to the parent-node.

Association between the indicated assistance information and time resources?
The indication of recommended and/or not-preferred IAB-MT’s beam is to facilitate any of the enhanced multiplexing modes at the IAB-node. More specifically, IAB-MT may have different recommendations for different multiplexing modes. Hence, it is necessary for the parent-node to know when a recommended/not-preferred beam is applicable. 
Like other assistance information provided by IAB-MT to the parent-node, the IAB-MT may associate the indicated beams to a multiplexing mode and/or other related configurations. To have a similar signaling framework to other assistance information provided by the IAB-MT to its parent-node, we propose the following,
[bookmark: _Hlk84017144]Proposal 4.2:
The recommended and/or not-preferred IAB-MT’s beam(s), indicated 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 CC, DU cell) pair,
· DU resource configuration (e.g., whether the concurrent MT’s and DU’s signals are FDMed or overlap in the frequency domain).

4.2 Signalling of the IAB-DU’s restricted beam(s)
The following agreements were achieved during RAN1#106bis-e,
	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]



The purpose of this indication by the parent-node is to facilitate enhanced multiplexing modes via limiting the potential negative impact of IAB-DU’s transmissions on the IAB-MT’s and/or parent-node’s reception. Therefore, this restriction should be applicable only to the IAB-DU’s TX beams (and not RX beams).  
[bookmark: _Hlk84017193]Proposal 4.3:
The indication of the restricted IAB-DU’s beam(s), provided by the parent-node to the IAB-MT, is only applicable to the IAB-DU’s DL TX beams.
Regarding the RS ID used by the parent-node to indicate this restriction, we should note that the IAB-DU may have multiple (up to 5) STCs and may adopt different beamforming configurations for the SSBs associated with different STCs. Different STCs may indeed have different number and location of SSBs within a burst set. Hence, when referring to an SSB index, it should further be clarified which IAB-DU’s STC it is associated with.
[bookmark: _Hlk84017207]Proposal 4.4:
SSB ID and STC index, based on the IAB node’s DU configurations, are used by a parent node to indicate beams of an IAB-DU in the direction of which simultaneous operation is restricted.
Regarding the second agreement about association of the indication to other configurations, we think (a) “slot index” is not needed, and (b) it is important to distinguish the slots wherein IAB-MT’s and IAB-DU’s communications are FDMed, and those in which the concurrent transmissions may overlap in the frequency domain. So, we propose the following:
[bookmark: _Hlk84017234]Proposal 4.5:
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, and/or whether concurrent MT’s and DU’s signals are FDMed or overlap in the frequency domain). 
Finally, we note that although an IAB-node may be provided with such an indication of restricted IAB-DU’s beams, it may not be able to follow such a restriction. Simply because IAB-DU may not have any other option to serve a child-node, on a restricted beam direction, with a required/desired performance or quality. For example, it may not have sufficient resources available to serve the child-node’s critical traffic. It should also be noted that when a resource is given as Hard to an IAB-DU, by definition, the IAB-DU scheduler is guaranteed to have the flexibility of using this resource, and the parent-node cannot/should not impose further restrictions. Hence, the indication of the restricted IAB-DU’s beams should be considered as a recommendation from the parent-node without any mandated behavior at the IAB-DU within its Hard resources. 
[bookmark: _Hlk84017267]Proposal 4.6:
The restricted IAB-DU’s beam(s), indicated by the parent-node, 
· is considered as a recommendation, without any mandated behaviour at the IAB-DU, within the IAB-DU’s Hard resources.
· is expected to be followed by the IAB-DU, within the IAB-DU’s soft resources.

5. Conclusion
This contribution provided our view on the IAB resource management framework in the context of the Rel-17 IAB WID. The following observations and proposals were made:

Frequency-domain resource management
Observation 2.1: 
The reason an IAB-node is expected to adhere to a frequency-domain H/S/NA configuration, provided by the CU, may be to accommodate the needs of a child-node who wishes to operate in a non-TDM multiplexing mode.  Therefore, basing the choice of selection between the IAB-node’s time-domain and frequency-domain H/S/NA configuration only on the IAB-node’s operation mode is not right. 

Observation 2.2: 
The parent-node and/or other IAB-nodes/IAB-donors need to know the IAB-DU cell configuration, within each slot, to avoid any conflict, better utilize the available resources, and/or manage interference.  
In case, IAB-DU is provided with both time-domain and frequency-domain resource configurations and there is a dynamic decision to select one of the two configurations, the other nodes should be informed about such a decision, and this may lead to undesired (sometime infeasible) signalling overhead and/or latency. 

Proposal 2.1: 
If both the Rel-16 time domain H/S/NA configuration and Rel-17 frequency domain H/S/NA configuration are provided for a given RB set within a slot, the Rel-17 frequency domain H/S/NA configuration is adopted for that RB set and that slot. 
Observation 2.3: 
Even if the parent-node does not grant the desired/recommended configurations, indicated by the IAB-node, the IAB-node may still be able to support an enhanced multiplexing (no-TDM) mode, possibly with some limitations and/or reduced performance. 

Observation 2.4: 
The indications of desired/recommended configurations, by the IAB-node to the parent-node, are optional. In case the IAB-node does not provide such indications, the parent-node does not necessarily know whether the IAB-node can or cannot support an enhanced multiplexing (non-TDM) mode. 

Proposal 2.2: 
The decision about whether an IAB-node operates under a given non-TDM multiplexing mode is made by the IAB-node. Other nodes, including the parent-node, may not exactly know the multiplexing mode of the IAB-node within a slot.
Proposal 2.3:
Extend the AvailabiltyCombination to provide multiple resourceAvailability indications, wherein each resourceAvailability indication is associated with one RB set. 
A resourceAvailability indication, for a given RB set, follows the same design as in Rel-16 and is configured to be a sequence of INTEGER (0..7) elements associated with a sequence of consecutive slots. 

Proposal 2.4:
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. 
· E.g., replacing “soft DL/UL/Flexible symbols” with “soft resources in DL/UL/Flexible symbols” 

Adaptation of multiplexing mode
Observation 3.1:
For a supported enhanced multiplexing operation mode at an IAB-node, the assistance information on whether FDM is required or not can be beneficial 
· for the donor-CU to determine more efficient H/S/NA resource pattern,
· for the parent node to make a better decision on coordinating soft resources with its child node.       

Proposal 3.1: 
Support indication of whether FDM is required or not for an enhanced multiplexing operation mode to donor-CU and/or parent node.

Timing management
Proposal 3.2: 
An IAB-DU decides about its UL RX timing reference (e.g., whether to adopt Case 1, or Case 7) without any indication from its parent-node. 

Observation 3.2: 
An IAB-MT’s Case 6 UL TX timing is to facilitate enhanced duplexing at the IAB-node, while IAB-MT’s Case 7 UL TX timing is to facilitate enhanced duplexing at the parent-node. 
An IAB-node cannot map Case 7 UL TX timing (of IAB-MT) to any subset of its time resources, without explicit indication from the parent-node.
It is desired to have a unified design for indication of different UL TX timing cases.

Proposal 3.3: 
An IAB-MT is provided with Timing Case Indication that explicitly indicates a list of slots and their associated UL TX timing cases (i.e., one of {Case 1, Case 6, Case 7} for each slot). 
Timing Case Indication is provided via MAC-CE.

Proposal 3.4:
Timing Case Indication received from a serving cell is applicable to all other cells in the same timing advance group (TAG).

Proposal 3.5:
IAB-MT indicates, to its parent-node, whether it desires Case 6 UL TX timing, wherein this indication is 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 (e.g., whether the concurrent MT’s and DU’s signals are FDMed or overlap in the frequency domain). 

Beam management
Observation 4.1:
Indication of “not-preferred” IAB-MT’s beam(s) (in addition to recommended beam(s)) may provide more efficient and flexible assistance information. It can also effectively be used to indicate required fallback to TDMing, when an enhanced multiplexing mode of operation is not supported.

Proposal 4.1:
Further support indication of not-preferred IAB-MT’s beam(s) (for both TX and RX) to the parent-node.

Proposal 4.2:
The recommended and/or not-preferred IAB-MT’s beam(s), indicated 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 CC, DU cell) pair,
· DU resource configuration (e.g., whether the concurrent MT’s and DU’s signals are FDMed or overlap in the frequency domain).

Proposal 4.3:
The indication of the restricted IAB-DU’s beam(s), provided by the parent-node to the IAB-MT, is only applicable to the IAB-DU’s DL TX beams.

Proposal 4.4:
SSB ID and STC index, based on the IAB node’s DU configurations, are used by a parent node to indicate beams of an IAB-DU in the direction of which simultaneous operation is restricted.

Proposal 4.5:
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, and/or whether concurrent MT’s and DU’s signals are FDMed or overlap in the frequency domain). 

Proposal 4.6:
The restricted IAB-DU’s beam(s), indicated by the parent-node, 
· is considered as a recommendation, without any mandated behaviour at the IAB-DU, within the IAB-DU’s Hard resources.
· is expected to be followed by the IAB-DU, within the IAB-DU’s soft resources.
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Table 14-3: Mapping between values of resourceAvailability elements and types of soft symbel resource availability in a slot

Value Indication
0 No indication of availability for soft symbelsresources in all symbols
4 Blseftsymbels Soft resources in DL symbols are indicated available
No indication of availability for U-and-Flexible seft symbels-soft resources in UL and flexible symbols
> Ylseftsymbels Soft resources in UL symbols are indicated available
No indication of availability for BLand-Flexible seft symbels-soft resources in DL and flexible symbols
3 BlandUkseftsymbels Soft resources in DL and UL symbols are indicated available
No indication of availability for Flexible-seft symbels-soft resources in flexible symbols
4 Flexible-seftsymbelsSoft resources in Flexible symbols are indicated available
No indication of availability for BLand-Ut-seftsymbels-soft resources in DL and UL symbols
5 Bland-Fexible-seftsymbels-Soft resources in DL and Flexible symbols are indicated available
No indication of availability for YUk-seftsymbels-soft resources in UL symbols
6 Yl-and-Hexible-seftsymbels-Soft resources in UL and Flexible symbols are indicated available
No indication of availability for BLseftsymbels soft resources in DL symbols
; Bl-UkandFlexible-seftsymbels Soft resources in DL, UL, and Flexible symbols are indicated
available
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