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1	Introduction
IAB Rel.17 WID [1] has following objectives led by RAN1:
Duplexing enhancements [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of enhancements to the resource multiplexing between child and parent links of an IAB node, including:
· Support of simultaneous operation (transmission and/or reception) of IAB-node’s child and parent links (i.e., MT Tx/DU Tx, MT Tx/DU Rx, MT Rx/DU Tx, MT Rx/DU Rx).
· Support for dual-connectivity scenarios defined by RAN2/RAN3 in the context of topology redundancy for improved robustness and load balancing.
· Specification of IAB-node timing mode(s), extensions for DL/UL power control, and CLI and interference measurements of BH links, as needed, to support simultaneous operation (transmission and/or reception) by IAB-node’s child and parent links.

In RAN1 #102-e/103-e/104-e/104b-e/105-e meetings [2-17], several agreements related to resource multiplexing were made and they are captured in Annex I. In this contribution, we discuss detailed enhancements to the resource multiplexing between child and parent links of an IAB node. The multiplexing cases for simultaneous DU and MT operation are named as
· Multiplexing Case A: Simultaneous MT-Tx/DU-Tx 
· Multiplexing Case B: Simultaneous MT-Rx/DU-Rx 
· Multiplexing Case C: Simultaneous MT-Rx/DU-Tx 
· Multiplexing Case D: Simultaneous MT-Tx/DU-Rx 

Section 2 focuses on simultaneous half-duplex operation of the child and parent links (Case A and B). Section 3 discusses resource allocation enhancements related to dual connectivity scenarios.
2	Multiplexing operations of the child and parent links       

Extension of resource type definitions (H/S/NA) to frequency domain
The following agreement was made in RAN1 #106bis-e regarding semi-static H/S/NA designation in frequency domain:
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

While most of the details related to semi-static configuration of RB sets have been settled, it should be noted that potential signaling overhead associated with the current framework could be significant.  Additionally, corresponding dynamic indication for semi-static soft resource can result in additional demand for PDCCH blind decodes. 
Observation 2.1: It is important to limit the total number of frequency domain resource configurations to limit signaling overhead
Two viable options have been previously proposed for reducing the signaling overhead associated with maintaining frequency domain multiplexing.  The first option would be to limit the number of RB set configurations per CC.  This makes sense as a practical solution, since the number of carrier sub-bands required for multiplexing between DU and MT should not be significant.
Proposal 2.1:	Limit the number of RB sets, M, configurable per DU Cell
· The value of M can be discussed with M=4 proposed a likely candidate.

Another alternative, that has been proposed would be explicit signaling of semi-static config for only RB sets that differ from Rel-16; however, some issues must be addressed to adopt this solution. This solution may provide some limited benefit, but the mitigation will be minimal if the number of RB sets is constrained, particularly since explicitly signaling a subset of configured RB sets will also require overhead to ID which RB sets are being configured.  Additionally, there are potential complications that may be observed in coordinating Semi-static configuration from the CU with dynamic indication from the parent DU.
[bookmark: _Hlk87023472]Observation 2.2:	Signaling configuration for only those RB sets whose configurations differ from Rel-16 config would have limited benefit if the number of RB sets is constrained and may complicate signaling design.
The following working assumption was reached in RAN1 #106bis-e regarding FDM operation of a Rel-17 IAB node 
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

One issue with the current working assumption is the coordination of resource allocation between donor CU and parent DU.  Considering the alternatives provided for decision in RAN1 #107-e, selecting Alt. 2 allows the IAB node to select whether to use the Rel-16 or Rel-17 H/S/NA configuration without the parent node being aware of which choice was made.  This ambiguity has the potential to significant interference.  Even with the selection of Alt. 1, there is as a potential limit to network operator flexibility, since the when the conditions for non-TDM multiplexing are explicitly satisfied, the parent node must assume non-TDM operation will be used even if the IAB node opts for TDM.  For this reason, the working assumption should be reverted, and a more straightforward interpretation of conflicting Rel-16 and Rel-17 H/S/NA configurations should be considered, such as Rel-17 resource configuration taking precedence over Rel-16 configuration.
Proposal 2.2:	If resources configured with Rel-17 H/S/NA overlap with resources configured with Rel-16 H/S/NA, apply Rel-17 H/S/NA config.


Dynamic Indication for Soft FDM Resources
The following agreement was reached in RAN1 #106bis-e regarding dynamic indication for soft resource availability in frequency domain:
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.

As previously noted, understanding of this agreement is changed depending on how semi-static signaling for H/S/NA resources is managed. If configurations are provided for only a subset of the RB sets configurations, there is possibility for ambiguity in how DCI format 2_5 availability indication is applied, as both a Rel-16 DCI and Rel-17 DCI may be necessary to properly determine resource availability. To avoid excessively complicated DCI format 2_5 specification, regardless of semi-static configuration, the availability indications should be provided for all RB sets configured as soft within a given time occasion (e.g., slot).
Proposal 2.3:	A single DCI format 2_5 carries the indications for all RB sets regardless of semi-static signaling details.
Regarding enhancements to the resourceAvailability mapping table defined in TS 38.213, there is no clear motivation for modifying the mapping table, rather the entries from the table should be applied on a per-slot, per-RB set basis.
Proposal 2.4:	For FDM dynamic indication, IAB nodes should use the legacy Rel-16 resourceAvailability table entries provided in DCI format 2_5 applied to each successive RB set in a slot. 
To minimize excessive decoding operations by the IAB node, the DCI field could be extended to the maximum DCI payload size.  However, this DCI format should only be used to support Rel-17 FDM dynamic indication of soft resource availability to avoid issues with backward compatibility.
Proposal 2.5:	For dynamic indication of Rel-17 FDM soft resources, extend DCI format 2_5 payload to maximum DCI payload size.
Extension of multiplexing operation to spatial domain
The following agreement was made in RAN1 #106bis-e regarding SDM enhancement in Rel-17 IAB:
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)

Since beam restriction is provided by the parent node, and resources are configured as semi-static hard via the CU, it may be difficult to coordinated appropriate application of beam restrictions between the CU and DU. For this reason, it should be understood that beam restrictions are applicable for resources configured as semi-static resources soft. This allows IAB node to serve during hard symbols those child nodes that are in the restricted beams.   
Proposal 2.6:	Beam restrictions indicated by the parent DU are applied only to resources configured as semi-static soft by the CU.
The purpose of informing the parent node of SRS configuration of the IAB-MT is not well understood. If the purpose is to enable donor CU informing the parent DU of the configuration of the SRS configuration of a child node connected to the IAB node, then sharing this configuration may enable parent node measurements for determining optimal IAB UL beam restrictions; however, sharing this configuration information for each child can result in significant signaling overhead.  Alternatively, interference measurements can be managed via implementation and should not be necessary for determination of interference from child nodes.  Otherwise, it seems clear that the parent node should already be made aware of SRS configurations of the IAB node.
Observation 2.3:	Interference measurements from child nodes can be performed via implementation and do not require sharing child SRS configurations.
The following agreement was made in RAN1 #10t6bis-e regarding application of indicated beam restrictions for SDM operation.
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]

As with FDM resource config, associating beam restriction with multiplexing mode has the potential to create ambiguity since there is no agreement on how an IAB node determines when it is operating in SDM mode.  Associating beam restrictions has the potential to create significant signaling overhead as MT DL and/or MT UL beam may require a corresponding set of beam restriction indications.  As previously noted, associating beam restrictions with resources configured as semi-static soft will avoid ambiguity between parent DU and CU.  Associating beam restriction with slot index or set of slot indexes may be helpful in reducing signaling overhead and will also help achieve a unified framework RB set resource configuration.

Proposal 2.7:	Beam restrictions should be provided for resources configured as semi-static soft over a set of slot indexes consistent with FDM dynamic resource availability indication.

In RAN1 #106bis-e the following agreement was made regarding recommended beam indication from an IAB node toward its parent DU.

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]

As with beam restriction indication, DL RS ID should be sufficient for beam recommendation indication since DL RS ID is considered as source reference within TCI states, spatial relation information and SRIs.  Additionally, this achieves a unified signaling framework with beam restriction indication.

Proposal 2.8:	DL RS ID is used as indication for both recommended IAB MT DL and IAB MT UL beams 
Signaling for applicability of a multiplexing capability
In RAN1 #106bis-e the following agreement was reached for guard symbol indication enhancement in support of enhanced timing modes.

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

As discussed in previous RAN1 meeting, guard symbols may change with the application of different timing modes. For example, when switching between case#1 timing and case#7 timing modes, a child node making an UL transmission to the IAB node will need to adjust its timing reference. RAN 1 has agreed that timing for the child node making an UL transmission to an IAB node in case#7 timing may be symbol aligned but not slot aligned.  The symbol offset between the slot boundary for an UL transmission in case#1 timing and case#7 timing will not necessarily be known by the child node and so may need to be indicated to the child node.

[bookmark: _Toc37296299][bookmark: _Toc46490430][bookmark: _Toc52752125][bookmark: _Toc52796587][bookmark: _Toc67931647]In Rel-16, RAN1 introduced MAC-CE messages to indicate desired guard symbols and provided guard symbols to support transition of IAB-MT and IAB-DU operations. In particular, the following details are described in TS 38.321, 

[bookmark: _Toc46490370][bookmark: _Toc52752065][bookmark: _Toc52796527][bookmark: _Toc67931586]5.18.19	Guard symbols for IAB
For IAB operation, the MAC entity on the IAB-DU or IAB-donor-DU reserves a sufficient number of symbols at the beginning and/or the end of slots where the child IAB-node switches operation from its IAB-DU to its IAB-MT function and operation from its IAB-MT to its IAB-DU function. The MAC entity on the IAB-DU or IAB-donor-DU informs the child node about the number of guard symbols it provides via the Provided Guard Symbols MAC CE. The IAB-MT on the child node may inform the parent IAB-DU or IAB-donor-DU about the number of guard symbols desired via the Desired Guard Symbols MAC CE.
Upon reception of a Provided Guard Symbols MAC CE the MAC entity shall:
-	indicate to lower layers the number of provided guard symbols and the SCS configuration for the indicated Serving Cell.
The MAC entity may:
1>	if a Desired Guard Symbol query has not been triggered:
2>	trigger a Desired Guard Symbol query for this Serving Cell.
If the MAC entity has UL resources allocated for new transmission the MAC entity shall:
1>	for each Desired Guard Symbol query that has been triggered and not cancelled:
2>	if the allocated UL resources can accommodate a Desired Guard Symbols MAC CE plus its subheader as a result of LCP as defined in clause 5.4.3.1:
3>	instruct the Multiplexing and Assembly procedure to generate the Desired Guard Symbols MAC CE;
3>	cancel this Desired Guard Symbol query.
A separate value for the number of guard symbols is specified for each of the following eight switching scenarios (see Table 5.18.19-1).
Table 5.18.19-1: 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 Rx to DU Tx
	NmbGS1

	
	MT Rx to DU Rx
	NmbGS2

	
	MT Tx to DU Tx
	NmbGS3

	
	MT Tx to DU Rx
	NmbGS4

	IAB-DU operation to IAB-MT operation
	DU Rx to MT Tx
	NmbGS5

	
	DU Rx to MT Rx
	NmbGS6

	
	DU Tx to MT Tx
	NmbGS7

	
	DU Tx to MT Rx
	NmbGS8



…. Text omitted ….

The agreement makes clear that additional entries should be added to Table 5.18.19-1 to support the use of case#6 and case #7 timing; however, it should be noted that the following agreement was made in RAN1 #102-e regarding the use of case#6 and case#7 timing:

Agreement 
· Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 2 (simultaneous MT-Rx/DU-Rx) 
· Case 6 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 1 (simultaneous MT-Tx/DU-Tx) 
· RAN1 should strive to minimize specification impact due to this feature. 
· FFS: Whether Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 4 (simultaneous MT-Tx/DU-Rx) 
No additional agreement has been made regarding the use of case#7 timing for any multiplexing mode other than simultaneous MT Rx and DU Rx.  Likewise, no agreement has been made regarding the use of case#6 timing for any multiplexing mode other than simultaneous MT Tx and DU Tx.  Based on these agreements, it seems clear that for a node operating in either case#6 or case#7 timing, a change in link direction for either MT or DU would require a change in timing mode, which is not covered in the RAN1 #106-e agreement except as a topic for further study.

Observation 2.4: Unless additional agreement is made a node operating in either case#6 or case#7 timing mode and changing link direction would necessitate a change in timing mode as well.

An updated table for the relevant guard symbol indications is included in Table 1. Redundant entries have been crossed out for clarity. We note first that guard symbol indications identified in yellow refer to operations where an IAB node is switching from an enhanced Rel-17 multiplexing mode to a Rel-16 TDM operating mode. In these scenarios the multiple guard symbol indications associated with the operation are not independent since the guard symbol indications refer to the same reference indication for Rel-16 TDM operation, i.e., the starting symbol for TDM operation.  Indicating relative to the end of either MT or DU operation while in Rel-17 multiplexing mode should point to the same reference start time for transmission.

Observation 2.5: For an IAB node switching from either Rel-17 enhanced multiplexing mode (e.g., case A or case B) requires only a single indication of required guard symbols when switching to Rel-16 TDM operation. 

Further, it can be noted by the entries identified in green that guard symbol indications referring to operation within a single logical entity (i.e., DU or MT) would be in reference only to changing timing mode.  Since both case #1 timing and case #6 timing mode are under the control of the parent node, indication of the guard symbols due to switching between timing modes is unnecessary.

Observation 2.6: When an IAB node switches between Rel-16 TDM multiplexing and Rel-17 case A multiplexing indication of desired guard symbols for changing operation within either the MT or DU is unnecessary.

All other entries associated with switching between case #1 timing mode and case #6 timing mode refer specifically to switching between an offset MT Tx transmission (referred to as MT Tx (synch) in Table 1) and a Rel-16 DU operating in TDM mode; however as discussed previously the offset between MT Tx (synch) and MT Tx (legacy) is known by the parent node control case #1 and case #6 timing.  The guard symbols required for switching between MT Tx (legacy) and DU Tx/Rx (legacy) are already specified in Rel-16.  For these reasons any additional required guard symbols due to switching between Rel-17 case multiplexing mode and Rel-16 TDM operation can be determined by the parent via Rel-16 guard symbol indication and timing control for case #1 and case #6 timing modes.

Observation 2.7: Required guard symbols for switching operation between Rel-17 case A multiplexing mode and Rel-16 TDM mode can be determined by the parent node via Rel-16 guard symbol indication and timing control for case #1 and case #6 timing mode. 

For a device switching between case#7 timing and case#1 timing, the timing offset may be apparent in the UL Tx of the child node connected to the IAB node.  Guard symbols indications associated within a single logical entity for switching between case #1 and case #7 timing mode are identified in pink. As in switching between case#6 and case#1 timing, since the UL Tx timing of the child node is under control of the IAB node, there is no need to indicate the apparent offset to the IAB node from the child. One relevant difference when considering switching between case #7 timing mode and case #1 timing mode derives from the following agreement, made in RAN1 #104-e, which allows that symbol level alignment between parent and child links is maintained without requiring slot-level alignment. 

Agreement 
Case 7 timing is supported with symbol level alignment without explicit support for slot level alignment. 
For this reason, there may be value in indicating from the IAB node to the child node, the timing offset between the slot boundaries when switching between case#7 and case#1 timing. An additional field in MAC-CE should be added for indication from an IAB node towards its parent indicating, in symbols, the slot boundary offset of the UL Tx for the child node switching between case#7 and case#1, with details related to range of symbols discussed later.

[bookmark: _Hlk83990620]Proposal 2.9:  Enhance MAC-CE for guard symbol indication to indicate, in symbols, the slot boundary offset of the UL Tx for the child node switching between case#7 and case#1 and switching between case#7 and case#6 timing only.

[bookmark: _Ref83987478]Table 1: Relevant guard symbol indication enhancements for Rel-17 modes of operation
	Switching scenario
	Operation

	IAB-MT operation to IAB-DU operation
	MT Rx to DU Tx
	parent DL to child DL

	
	MT Rx to DU Rx
	parent DL to child UL

	
	MT Tx to DU Tx
	parent UL to child DL

	
	MT Tx to DU Rx
	parent UL to child UL

	IAB-DU operation to IAB-MT operation
	DU Rx to MT Tx
	child UL to parent UL

	
	DU Rx to MT Rx
	child UL to parent DL

	
	DU Tx to MT Tx
	child DL to parent UL

	
	DU Tx to MT Rx
	child DL to parent DL

	Switching between case #1 timing mode and case #6 timing mode
	MT Tx to MT Tx (synch)
	parent UL to Case A 

	
	MT Tx to DU Tx
	

	
	MT Rx to MT Tx (synch)
	parent DL to Case A 

	
	MT Rx to DU Tx
	

	
	DU Tx to MT Tx(synch)
	child DL to Case A 

	
	DU Rx to MT Tx(synch)
	child UL to Case A

	
	MT Tx (synch) to MT Tx 
	Case A to parent UL

	
	DU Tx to MT Tx 
	

	
	MT Tx (synch) to MT Rx
	Case A to parent DL

	
	DU Tx to MT Rx
	

	
	MT Tx (synch) to DU Tx
	Case A to child DL

	
	MT Tx (synch) to DU Rx
	Case A to child UL

	Switching between case #1 timing mode and case #7 timing mode
	MT Tx to DU Rx(offset)
	parent UL to Case B

	
	MT Rx to DU Rx (offset)
	parent DL to Case B 

	
	DU Tx to MT Rx
	child DL to Case B 

	
	DU Tx to DU Rx (offset)
	

	
	DU Rx to MT Rx
	child UL to Case B

	
	DU Rx to DU Rx (offset)
	

	
	MT Rx to MT Tx 
	Case B to parent UL

	
	DU Rx (offset) to MT Tx
	

	
	DU Rx (offset) to MT Rx
	Case B to parent DL

	
	MT Rx to DU Tx
	Case B to child DL

	
	DU Rx (offset) to DU Tx
	

	
	MT Rx to DU Rx
	Case B to child UL

	
	DU Rx (offset) to DU Rx
	

	Switching between case #6 timing mode and case #7 timing mode
	MT Tx(synch) to MT Rx
	Case A to Case B

	
	DU Tx to MT Rx
	

	
	MT Tx (synch) to DU Rx (offset)
	

	
	DU Tx to DU Rx (offset)
	

	
	MT Rx to MT Tx(synch)
	Case B to Case A

	
	DU Rx (offset) to MT (synch)
	

	
	MT Rx to DU Tx
	

	
	DU Rx (offset) to DU Tx
	




3	Resource configurations for IAB DC operation
Per-backhaul resource configuration for DC IAB Nodes
In RAN1 #106bis-e the following agreement was made regarding support of per-backhaul resource configuration for DC support of IAB nodes.
Agreement
In DC scenarios, support per-child MT link-NA resource configuration.
· This configuration can be made available to IAB node as well

Clarification is needed regarding the understanding of the sub-bullet, since the main agreement is understood to be a per-child link configuration provided to the IAB, and so the sub-bullet appears redundant.  If instead this proposal is understood to mean that an IAB node may be provided a per-child configuration of NA resources to each child IAB node, and this configuration can also be shared with the parent node as well, we note the following concerns. It should be noted that this agreement has the potential to create significant signaling overhead if each child MT backhauled through an IAB node receives a dedicated NA configuration and that configuration is additionally indicated the parent node.  For this reason, effort should be made to signal these configurations efficiently.  One possible method of reducing signaling overhead would be for the donor CU to indicate the union of all per-child NA configurations to the parent node instead of each child link indication.  This would effectively signal the availability of parent link resources without significant overhead.
Proposal 3.1:	A donor CU may provide the intersection of all per-child NA resource configurations of an IAB node to the parent DU of the IAB node.
Additionally, since several the agreements made in both 8.10.1 and 8.10.2 have impacts bearing on RAN 3 specification RAN 3 should be informed of each agreement with RAN 3 impact as well as clarification of intentions and priorities regarding signaling enhancements.
Proposal 3.2:	Draft an LS to RAN 3 informing them of Rel-17 specification enhancements with RAN 3 impact.

4	Conclusions
Our observations and proposals on the FDM/SDM half-duplex operation of the child and parent links are:
Observation 2.1: It is important to limit the total number of frequency domain resource configurations to limit signaling overhead
Proposal 2.1:	Limit the number of RB sets, M, configurable per DU Cell
· The value of M can be discussed with M=4 proposed a likely candidate.

Observation 2.2:	Signaling configuration for only those RB sets whose configurations differ from Rel-16 config would have limited benefit if the number of RB sets is constrained and may complicate signaling design.
Proposal 2.2:	If resources configured with Rel-17 H/S/NA overlap with resources configured with Rel-16 H/S/NA, apply Rel-17 H/S/NA config.
Proposal 2.3:	A single DCI format 2_5 carries the indications for all RB sets regardless of semi-static signaling details.
Proposal 2.4:	For FDM dynamic indication, IAB nodes should use the legacy Rel-16 resourceAvailability table entries provided in DCI format 2_5 applied to each successive RB set in a slot. 
Proposal 2.5:	For dynamic indication of Rel-17 FDM soft resources, extend DCI format 2_5 payload to maximum DCI payload size.
Proposal 2.6:	Beam restrictions indicated by the parent DU are applied only to resources configured as semi-static soft by the CU.
Observation 2.3:	Interference measurements from child nodes can be performed via implementation and do not require sharing child SRS configurations.
Proposal 2.7:	Beam restrictions should be provided for resources configured as semi-static soft over a set of slot indexes consistent with FDM dynamic resource availability indication.

Proposal 2.8:	DL RS ID is used as indication for both recommended IAB MT DL and IAB MT UL beams 

Observation 2.4: Unless additional agreement is made a node operating in either case#6 or case#7 timing mode and changing link direction would necessitate a change in timing mode as well.

Observation 2.5: For an IAB node switching from either Rel-17 enhanced multiplexing mode (e.g., case A or case B) requires only a single indication of required guard symbols when switching to Rel-16 TDM operation. 

Observation 2.6: When an IAB node switches between Rel-16 TDM multiplexing and Rel-17 case A multiplexing indication of desired guard symbols for changing operation within either the MT or DU is unnecessary.

Observation 2.7: Required guard symbols for switching operation between Rel-17 case A multiplexing mode and Rel-16 TDM mode can be determined by the parent node via Rel-16 guard symbol indication and timing control for case #1 and case #6 timing mode. 

Proposal 2.9:  Enhance MAC-CE for guard symbol indication to indicate, in symbols, the slot boundary offset of the UL Tx for the child node switching between case#7 and case#1 and switching between case#7 and case#6 timing only.
Our observations and proposals on resource configurations for IAB DC operation are: 
Proposal 3.1:	A donor CU may provide the intersection of all per-child NA resource configurations of an IAB node to the parent DU of the IAB node.
Proposal 3.2:	Draft an LS to RAN 3 informing them of Rel-17 specification enhancements with RAN 3 impact.
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Annex I
RAN1 #106bis-e meeting
Agreement
Select the following alternative to handle potential indication conflict of symbols configured as semi-static flexible by one parent node, but not the other in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1. The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. FFS: Explicitly captured in the specification or left as a network configuration error case without specification impact 
Select the following alternative to handle potential indication conflict of symbols configured as semi-static flexible by both parent nodes in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 5: If a conflict occurs, the IAB MT is expected to perform as scheduled by MCG

Agreement
In DC scenarios, support per-child MT link-NA resource configuration.
· This configuration can be made available to IAB node as well

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
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

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 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

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]

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.

RAN1 #106-e meeting
Agreement
The following solutions are supported to handle potential indication conflict of overlapping flexible symbols between two parent IAB-nodes:
· In intra-donor DC scenarios, if the IAB MT does not support simultaneous Tx and Rx on different carriers, it does not expect to receive conflicting DCI 2_0 from different parents. 

Agreement
The IAB-donor-CU can be made aware of the IAB-MT’s capability regarding simultaneous transmission and reception on multiple serving cells in a frequency band, configured by the two parent nodes in intra-donor DC scenarios.

Agreement
The semi-static configuration of H/S/NA resource type in frequency domain is provided per RB set, per D/U/F resource type within a slot.

Agreement
N is a configured number of PRBs, where the CU configures N
· N = {2, 4, 8, 16, 32, 64}
· FFS: Value(s) of N in case of multiple configured BWPs at the IAB-MT
· This agreement does not revert any existing RAN1 agreement 

Agreement
For a given RB set at a symbol, if Rel-17 frequency domain H/S/NA configuration is not provided, the Rel-16 time domain H/S/NA is applied

Agreement
A Reference SCS is configured for frequency domain H/S/NA configuration.

Agreement
Spatial domain restrictions from a parent node or recommendations from a child node is limited to a subset of time resources in which simultaneous operation is applied.
· FFS: Handling of frequency resources in case of FDM operation
· FFS: Support for implicit/explicit indication of the simultaneous operation mode

[bookmark: _Hlk83052273]Agreement
The child node indication of recommended beams to the parent node can include both IAB-MT DL beams and/or IAB-MT UL beams.
· FFS: Indication via MAC-CE or UCI transmission
· FFS: Definition of IAB-MT DL beams and/or IAB-MT UL beams (e.g. TCI state ID, Spatial relation information ID, RS ID (including CSI-RS, SRS, SSB, etc.))
· FFS: Whether indication of “not preferred” beams is supported

Agreement
MAC-CE signaling of Desired/Provided Guard Symbols is enhanced (e.g. using the same Rel-16 MAC-CE design) to support indication of guard symbols additionally required for Case #6 and Case #7 timing cases.
· FFS: Number of guard symbols associated with Case #6 and Case #7 timing modes
· FFS: Need for explicit indication of guard symbols switching between timing cases
 
Agreement
To support extension of CA TDD prioritization rules to NR-DC, the following resource coordination mechanisms between parents/donors are supported:
· For intra-donor and inter-donor DC scenarios, in addition to coordination at the donor CU(s), a parent-node can be made aware of the DU resource configuration (UL/DL/FL, H/S/NA) of the other peer parent node that connects to the same IAB-node.
· For intra-donor and inter-donor DC scenarios, coordinating the semi-static and/or cell-common higher layer configuration (e.g. SSB, CORESET 0, and RACH and configurations) from/for different parent nodes.

Agreement
To support soft resource availability in the frequency domain, the existing DCI 2_5 format is reused according to one of the following alternatives:
· Alt. 1: A single DCI format 2_5 can be received indicating availability for multiple RB sets which correspond to the same time resources of the child IAB-DU cell.
· Alt. 2: Multiple DCI format 2_5 can be received indicating availability with the granularity of one or more RB set(s) for different RB sets which correspond to the same time resources of the child IAB-DU cell.
· Alt. 3: A single DCI format 2_5 can be received indicating availability of all the soft resources which correspond to the same time resources of the child IAB-DU cell.

Agreement
MAC-CE signaling from a parent node is supported for indication of beams of an IAB-DU in the direction of which simultaneous operation is restricted
· FFS: Details of beam indication (e.g. TCI state ID, Spatial relation information ID, RS ID (including CSI-RS, SRS, SSB, etc.))
· FFS: Applicability to other beams

Agreement
Select from the following alternatives to handle potential indication conflict of symbols configured as semi-static flexible by one parent node, but not the other in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1. The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. FFS: Explicitly captured in the specification or left as a network configuration error case without specification impact
· Alt. 6. The IAB-MT is expected to operate according to the non-flexible configuration.

Agreement
Select from the following alternatives to handle potential indication conflict of symbols configured as semi-static flexible by both parent nodes in inter-donor DC scenarios if the IAB MT of the dual-connected IAB-node does not support simultaneous Tx and Rx on different carriers:
· Alt. 1: The IAB MT does not expect to receive conflicting DCI formats including DCI2_0 and dynamic scheduling grants from different parents. FFS: Explicitly captured in the specification or left as a network configuration error case without specification impact
· Alt. 5: If a conflict occurs, the IAB MT is expected to perform as scheduled by MCG
· FFS: Consideration of the impact of parent node’s H/S/NA when specifying the prioritization rules in case of UL/DL conflict

Conclusion
Decide in RAN1#106bis-e whether the parent IAB DUs of a DC connected IAB node can have per-backhaul-link resource configurations.
· FFS: whether the per-backhaul-link configuration is provided to the dual-connected IAB node.

RAN1 #105-e meeting
Agreement
For frequency domain multiplexing, H/S/NA configurations for an IAB-node are provided separately in addition to the Rel-16 H/S/NA

Agreement
DCI Format 2_5 is reused to support soft resource availability indications for frequency-domain resources
· FFS: If additional enhancements are necessary

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: Signaling procedure
· FFS: Required guard band for FDM
· FFS: other conditions, e.g. required timing mode, required power control parameters, and preferred TCI.

Agreement
If an IAB node is configured with a frequency-domain H/S/NA configuration down select between the following options:
· Alt. 1 Either the Rel-16 H/S/NA configuration or frequency domain configuration is applied for a given resource
· FFS: Whether configurations are switched with per-slot, per-resource type within a slot, or per-symbol granularity
· Alt. 2 The Rel-16 H/S/NA configuration and frequency domain configuration are jointly applied
 
Agreement
The minimum resource size for configuring the frequency domain granularity is a set of N RBs:
· Candidate values for N: {4, 8, 16, other values TBD}
· N is at least the # PRBs that are corresponding to the MT’s # PRBs of an RBG).
· FFS: Scaling or configuration of N based on system BW or size of IAB-MT BWP
 
Agreement
In case of intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios the following are supported:
· Reusing the Rel-16 CA TDD prioritization rules in case of UL/DL conflict when applicable 
· FFS: Whether all prioritization rules apply in case of NR-DC
· FFS: Need of new prioritization rules in case of NR-DC
· Coordinating the IAB-MT’s TDD configurations to avoid conflicts from different parent nodes in case the child IAB-MT does not support simultaneous TX and RX on different carries
· FFS: Coordination for scheduling conflicts involving at least DCI Format 2_0 usage (e.g. usage of flexible symbols)
· Exchanging H/S/NA configurations between parent nodes/donors

Agreement
In case of simultaneous MT/DU operation, 
· the parent node can dynamically indicate to the child node at least a set of restricted beams at the IAB-DU of the child node
· the child node can dynamically report to the parent node a set of recommended beams, not preferred beams, or both recommended and not preferred beams of the IAB-MT of the child node
· FFS: Whether the specification supports all reporting combinations.
· FFS: Applicability to specific multiplexing cases or specific time-frequency resources
· FFS: Additional semi-static signaling 
· FFS: Per-panel granularity in addition to per-beam granularity
· FFS: Relationship between child IAB-MT beam indication and parent IAB-DU beam indication
· Note: This does not preclude any enhancements for either DU or MT-based CLI measurement and reports

Agreement 
For an IAB-MT with multiple serving cells (including the case with two parent nodes), a per-cell IAB-DU soft resource is considered as available if the resource is either explicitly indicated (via DCI 2_5), or implicitly determined as available with respect to all serving cells.
· If the IAB-DU per-cell soft resource neither explicitly indicated as Available, nor implicitly determined as Available by the IAB-DU with respect to at least one serving cell
· Alt 1. The IAB-DU per-cell resource is assumed to be not available
· This agreement does not necessarily mean the Rel-16 spec does not support what is described in the main bullet

RAN1 #104b-e meeting
Agreement
The extension of the semi-static DU resource type indication to frequency-domain resources within a carrier (in addition to existing Rel-16 per-carrier granularity) for H/S/NA resource types is supported

Agreement
For the semi-static DU resource configuration in the frequency domain within a carrier, the frequency-domain granularity is configurable
· FFS:  minimum resource size e.g. N PRBs/N RBGs
· FFS: Separate or joint TDM and FDM semi-static DU resource configurations
 
Agreement
Soft resource availability indications for frequency-domain resources are supported
· FFS enhancements to DCI Format 2_5
· FFS: Separate or joint TDM and FDM indications

Agreement
To facilitate simultaneous operations and interference management, dynamic indication for restriction/usage/availability of beams (in upstream and/or downstream directions) is supported
· FFS: Applicability to specific multiplexing cases or specific time-frequency resources
· FFS: Whether IAB-specific enhancements beyond the existing beam management framework are needed to the support the functionality
· FFS: Impact on the semi-static resource configurations (e.g., extending the H/S/NA resource attributes to the spatial domain)
· FFS: Whether panel-based granularity is additionally supported

Agreement
Adaptation of an IAB-node’s multiplexing operation is supported. The adaptation may be based on multiple factors, for example (not necessary to support all of the following):
· Resource type (D/U/F) at the IAB-DU and IAB-MT 
· Specific sets of time/frequency resources
· Certain conditions being met (e.g. supported timing modes, power control enhancements (if supported), etc.)
FFS:  Mechanisms for informing/coordination the change in multiplexing operation(s) between child and parent nodes (including whether the adaptation is dynamic or semi-static)
FFS: Need for explicit linkage between indicated multiplexing operations and other features/enhancements – e.g. number of required guard symbols, supported timing modes, and power control enhancements (if supported)

Agreement
The following enhancements to support intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios are considered (in addition to reusing solutions for inter-band dual connectivity) to support simultaneous Tx and/or Rx at the child IAB-MT to/from both parent links:
· Extending the Rel-16 CA TDD conflict resolution framework for synchronous intra-band NR-DC operation
· Coordinating TDD configurations for the parent nodes (for both intra-donor and inter-donor operation) and coordinating H/S/NA configurations for the child node between donors (at least for inter-donor operation)
RAN1 #105-e meeting
Agreement
For frequency domain multiplexing, H/S/NA configurations for an IAB-node are provided separately in addition to the Rel-16 H/S/NA

Agreement
DCI Format 2_5 is reused to support soft resource availability indications for frequency-domain resources
· FFS: If additional enhancements are necessary

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: Signaling procedure
· FFS: Required guard band for FDM
· FFS: other conditions, e.g. required timing mode, required power control parameters, and preferred TCI.

Agreement
If an IAB node is configured with a frequency-domain H/S/NA configuration down select between the following options:
· Alt. 1 Either the Rel-16 H/S/NA configuration or frequency domain configuration is applied for a given resource
· FFS: Whether configurations are switched with per-slot, per-resource type within a slot, or per-symbol granularity
· Alt. 2 The Rel-16 H/S/NA configuration and frequency domain configuration are jointly applied
 
Agreement
The minimum resource size for configuring the frequency domain granularity is a set of N RBs:
· Candidate values for N: {4, 8, 16, other values TBD}
· N is at least the # PRBs that are corresponding to the MT’s # PRBs of an RBG).
· FFS: Scaling or configuration of N based on system BW or size of IAB-MT BWP
 
Agreement
In case of intra-band inter-carrier dual connectivity for both inter-donor and intra-donor scenarios the following are supported:
· Reusing the Rel-16 CA TDD prioritization rules in case of UL/DL conflict when applicable 
· FFS: Whether all prioritization rules apply in case of NR-DC
· FFS: Need of new prioritization rules in case of NR-DC
· Coordinating the IAB-MT’s TDD configurations to avoid conflicts from different parent nodes in case the child IAB-MT does not support simultaneous TX and RX on different carries
· FFS: Coordination for scheduling conflicts involving at least DCI Format 2_0 usage (e.g. usage of flexible symbols)
· Exchanging H/S/NA configurations between parent nodes/donors

Agreement
In case of simultaneous MT/DU operation, 
· the parent node can dynamically indicate to the child node at least a set of restricted beams at the IAB-DU of the child node
· the child node can dynamically report to the parent node a set of recommended beams, not preferred beams, or both recommended and not preferred beams of the IAB-MT of the child node
· FFS: Whether the specification supports all reporting combinations.
· FFS: Applicability to specific multiplexing cases or specific time-frequency resources
· FFS: Additional semi-static signaling 
· FFS: Per-panel granularity in addition to per-beam granularity
· FFS: Relationship between child IAB-MT beam indication and parent IAB-DU beam indication
· Note: This does not preclude any enhancements for either DU or MT-based CLI measurement and reports

Agreement 
For an IAB-MT with multiple serving cells (including the case with two parent nodes), a per-cell IAB-DU soft resource is considered as available if the resource is either explicitly indicated (via DCI 2_5), or implicitly determined as available with respect to all serving cells.
· If the IAB-DU per-cell soft resource neither explicitly indicated as Available, nor implicitly determined as Available by the IAB-DU with respect to at least one serving cell
· Alt 1. The IAB-DU per-cell resource is assumed to be not available
· This agreement does not necessarily mean the Rel-16 spec does not support what is described in the main bullet

RAN1 #104-e meeting
Agreement
Further study whether/how to manage resources in the spatial domain. Candidate solutions are:
· Dynamic signaling between parent and child nodes for using/restricting/sharing antenna panels/beams
· Beam management / multi-panel enhancements for simultaneous operations
· Extension of H/S/NA resource indication to the spatial domain
Other solutions are not precluded.
Agreement
Regardless of simultaneous operation, the same cell-specific/semi-static signals and channels of the IAB-DU considered as hard time/frequency resources in Rel-16 are also considered as hard time/frequency resources in Rel-17.
· FFS: IAB-MT behavior in case of conflicts between cell-specific signals/channels and other resource configurations of the IAB-MT (e.g., dedicated slot configurations)

Agreement
Support indication/reporting of information between an IAB node and its parent node to assist in the determination of the applicability of a given multiplexing capability in case of simultaneous operation. The following solutions are considered (other solutions not precluded):
· Temporal applicability of a given multiplexing capability 
· Time/frequency resource restrictions (e.g. access vs. backhaul links, DL vs. UL resources)
· Indications of conditions/reporting information required to realize the given multiplexing capability, (e.g. timing mode, power control, guard symbols, etc.)
FFS: channels/signals used for indicating/reporting information

Agreement
Send LS response to RAN3 that both inter-donor multi-parent scenarios (Scenario 1 and Scenario 2) can be supported in Rel-17 with support for inter-donor resource coordination (e.g. DU H/S/NA and DL/UL resource configurations) in RAN3 specification.
· The reply LS to R1-210004 (RAN3) is endorsed in R1-2101880.

Agreement
The following are considered to support at least inter-band inter-carrier scenarios in Rel-17:
· Solutions to address resource coordination/scheduling collision issues between parent nodes including TDD configurations and resource type indications at least in case of intra-donor CU multi-parent scenarios 
· Consider Rel-16 CA framework as starting point
· Solutions for scheduling collision between two parent DUs due to indication of the resource availability for soft symbol(s) to the IAB-DU(s) by DCI format 2_5
· Solutions for scheduling collision between two parent DUs due to indication of the slot format by DCI format 2_0
· FFS: Whether or not separate solutions are required for resource coordination in case of inter-donor CU multi-parent scenarios
· Per-backhaul link (e.g. per child IAB-MT link) resource configurations in addition to per-DU resource configurations
· FFS: Enhancements to indication of soft resource availability from child node to parent node(s)
· FFS: Additional restrictions on simultaneous operation and/or multiplexing
· FFS: Whether the above solutions are also applicable for intra-band inter-carrier scenarios and whether additional solutions are required (e.g. RAN2 and RAN4 work related to adding band configuration and RRM requirements for intra-band inter-carrier NR-DC or updating related UE/MT capabilities for NR-DC so that they are applicable for intra-band inter-carrier NR-DC)

Agreement
Further consider until RAN1#104bis-e whether to support the extension of the semi-static DU resource type indication to frequency-domain resources within a carrier (in addition to existing Rel-16 per-carrier granularity) for H/[S]/NA resource types, including the following aspects:
· Granularity for frequency domain resources within a carrier (starting point is a set of N RBs with FFS: value of N >=1)
· Relationship with Rel-16 DU resource type indications in case of coexistence between TDM and FDM operation, including time-granularity of switching between multiplexing options to ensure backwards compatibility with Rel-16 IAB nodes and avoid impact on access UEs and their RRC configurations at CU
· In case frequency-domain extension is supported for soft resources, enhancements for DCI format 2_5 to support dynamic indication of availability for soft frequency resources. 
· Alt. 1 Separate indication of time and frequency resources 
· FFS: different field, RNTI or different DCI
· Alt. 2 Joint indication of time and frequency resources 
· FFS: backwards compatibility with Rel-16
· FFS: Extension of FDM across carriers
· FFS: Restrictions on band/minimum bandwidth for FDM operation (e.g. FR2 100MHz+ etc.)

RAN1 #103-e meeting

Agreement
The Rel-16 IAB-DU resource types (Soft/Hard/NA) are the starting point for supporting resource multiplexing for simultaneous operation cases in Rel-17. 
· FFS: Whether resource type definitions need to be extended to frequency domain resources 
· FFS: Coexistence of simultaneous operation resources and TDM resources
· FFS: Whether new rules governing cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT in case of simultaneous operation are necessary

Agreement
Further consider different applicability restrictions/conditions for simultaneous operation multiplexing cases:
· FFS: Whether a given case is only applicable for certain resource types or combinations: e.g. DL access, DL backhaul, UL access, UL backhaul
· FFS: Network (including parent node) awareness of a child IAB node’s ability to support simultaneous operation due to short-term and long-term factors including panel selection, interference, timing, transmit power, capability indication etc.
· FFS: Necessary differentiation for paired spectrum vs. unpaired spectrum
· FFS: Whether specific enhancements are defined for full-duplex cases vs. being left to implementation (as in Rel-16)
· Note: There should not be any impact on legacy UE behavior


Agreement 
The Rel-16 explicit indication of soft resources by DCI Format 2_5 is supported for simultaneous operation cases in Rel-17. 
FFS: Whether/how to extend DCI Format 2_5 to frequency domain resources and/or paired spectrum
FFS: Coexistence of simultaneous operation resources and TDM resources

Agreement 
From a RAN1 perspective, at least intra-donor multi-parent operation is supported in Rel-17 
FFS: Inter-donor operation pending additional input from RAN2/RAN3

Agreement
The explicit indication of soft resources by DCI Format 2_5 is supported for multi-parent scenarios in Rel-17.
· FFS: Whether additional enhancements over the Rel-16 solution are needed

Agreement
From a RAN1 perspective, resource multiplexing and coordination is supported for the following DC scenarios in Rel-17:
· Inter-carrier, inter-band 
· Inter-carrier, intra-band is additionally supported at least for FR2 
· At least to the extent it reuses solutions for supporting Inter-carrier, inter-band
· FFS: whether specific enhancements for inter-carrier, intra-band DC are introduced in Rel-17


RAN1 #102-e meeting

Conclusion
At least the inter-carrier DC scenario can be considered in Rel-17. Further discussion in RAN3/RAN Plenary may be necessary for the intra-carrier DC scenario.

Agreement
Reuse by IAB-MT of existing Inter-frequency DC is considered as a starting point to support concurrent BH links to two parents. 
· FFS: Reuse of multi-TRP transmission resource allocation features (if intra-freq DC scenario is supported for IAB)
· FFS: Additional specification effort to support IAB

For companies to further consider:
The following categories of enhancements have been proposed to support DC scenarios (not an exhaustive list):
· Inter-parent DU resource coordination mechanisms and signaling
· Resource allocation/scheduling conflict resolution rules at the parent or child node
· Per-link IAB-DU resource configurations at the parent node

Agreement
At least existing Rel-16 bands supporting IAB can be considered when evaluating the feasibility/impact of supporting different multiplexing cases.


	Simultaneous operations
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Agreement
The Rel-16 semi-static and dynamic resource allocation mechanisms are the starting point for supporting Rel-17 multiplexing cases. 
· FFS: Applicability for different IAB-DU resource types
· FFS: Cell-specific/semi-static signals and channels at the IAB-DU and/or IAB-MT

Agreement
· Based on the WID, the following multiplexing cases are in scope for potential support in Rel-17:
· Multiplexing Case A: Simultaneous MT-Tx/DU-Tx 
· Multiplexing Case B: Simultaneous MT-Rx/DU-Rx 
· Multiplexing Case C: Simultaneous MT-Rx/DU-Tx 
· Multiplexing Case D: Simultaneous MT-Tx/DU-Rx 
· Further study for Case A and Case B at least the following scenarios:
· Single or multi-panel IAB nodes operating in unpaired spectrum (FR1 and FR2 bands)
· Further study for Case C and Case D at least for the following scenarios:
· Multi-panel IAB nodes operating in unpaired spectrum (FR1 and FR2 bands) 
· FFS: Required level of specification impact to support the different cases. Any additional specification support in Rel-17 should be conditioned on feasibility from an interference and reliability perspective on a per-link and network basis 

For companies to further consider: 
Whether the following characteristics of the IAB node implementation will impact the operation of different resource multiplexing cases, including resource partitioning (i.e. identify whether there is a need for potential specification impact/enhancements compared to Rel-16 if the characteristic is or is not supported by an IAB node):
· Baseband (mis)timing alignment between IAB-MT and IAB-DU
· Separate vs. shared antenna panels/RF front-end for IAB-MT/IAB-DU
· Separate vs. shared baseband for IAB-MT/IAB-DU
· Transmitter/receiver implementation
· Self-interference cancellation
· Power control mechanisms

For companies to further consider: 
Different resource partitioning scenarios for access and backhaul links, including their respective implication on interference, for different resource multiplexing cases. Examples include:
· Whether a given case is only applicable for certain resource types: e.g. DL only, UL only, DL + UL
· Whether a given case is only applicable for backhaul links or both access and backhaul links
· Note: This should have no impact on legacy UE behavior

[bookmark: _Hlk49269411]Agreement
· Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 2 (simultaneous MT-Rx/DU-Rx)
· Case 6 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 1 (simultaneous MT-Tx/DU-Tx)
· RAN1 should strive to minimize specification impact due to this feature
· FFS: Whether Case 7 timing is supported in Rel-17 for IAB-nodes operating in multiplexing scenario Case 4 (simultaneous MT-Tx/DU-Rx)
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