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Introduction
This contribution addresses the reporting of multiplexing capability and multiplexing conditions to support simultaneous operation in enhanced IAB.
[bookmark: _Ref178064866]Discussion
In the RAN1#107-e meeting, an updated list of UE features for Rel-17 eIAB was agreed on and summarized in [1]. In this contribution we provide some additional aspects which are not considered in [1].
FG 31-1 Guard symbol
In RAN1#107-e, the following agreement on enhancement of Desired/Provided Guard Symbols was achieved [2]:
	Agreement: 
The following RAN1#106bis-e agreement is updated.
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
· A: Case #6 MT TX to/from Case #1 DU RX
· D: Case #7 MT TX (to support Case #7 at parent node) to/from Case #1 DU RX
· G: Case #7 MT TX (to support Case #7 at parent node) to/from Case #1 DU TX
· (Working Assumption) H: Case #6 MT TX to/from Case #1 DU TX
· Association with IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI 



The above agreement confirms the two components of the FG 31-1 Guard Symbols in [1]:
1) Support Rel-17 DesiredGuardSymbols reporting
2) Support Rel-17 ProvidedGuardSymbols reception
FG 31-2 IAB-DU beam restriction indication
In RAN1#107-e, the following agreements on IAB-DU beam restriction indication were achieved [2]:
	Agreement:
In addition to SSB ID, CSI-RS ID may be additionally used as the RS ID for a restricted beam indication from the parent node to the IAB node. 
· STC index may be additionally indicated along with SSB ID if more than one STC is configured at the IAB node.
· Note: This does not mean that IAB-specific CSI-RS should be developed and requires no additional specification work
Agreement:
The restricted beam indication from the parent node to the IAB node may be indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations: 
· {MT CC, DU cell} pair and optionally may be indicated to be associated with only {DU cell} if independent of MT CC(s)
· Multiplexing mode info (i.e. multiplexing info in 38.473) and optionally may be indicated to be applicable to non-overlapping frequency resources
· Slot index 
· Association with IAB-MT’s DL Rx beam via TCI state ID and RS ID (SSB ID and/or CSI-RS ID) or UL TX beam via SRI 



Based on the above first agreement from RAN1#107-e, the component of FG 31-2 should be updated to
1) Support SSB (incl. STC index) and CSI-RS ID based restricted IAB-DU Beam Indication reception

To include the above second agreement from RAN1#107-e, an additional component should be included:
2) Support association between restricted beam indication and {MT CC, DU cell} pair, and/or multiplexing mode, and/or slot index, and/or IAB-MT DL/UL beam 

FG 31-3 IAB-MT beam recommendation indication
In RAN1#107-e, the following agreements on IAB-MT beam recommendation indication were achieved [2]:
	Agreement:
The recommended beam indication from the IAB-MT to the parent node are provided using the following: 
· For DL Rx beam(s) 
· DL TCI state ID and RS ID (SSB ID and/or CSI-RS ID)
· For UL Tx beam(s) 
· SRI
Agreement:
The recommended beam indication from the IAB node to the parent node may be indicated to be associated with some combination (one or multiple) of the following IAB-node’s configurations: 
· {MT CC, DU cell} pair and optionally may be indicated to be associated with only {MT CC} if independent of DU cell(s)
· Multiplexing mode info (i.e. multiplexing info in 38.473) and optionally may be indicated to be applicable to non-overlapping frequency resources
· Slot index 



To implement the above agreements, the components of FG 31-3 should include
1) Support TCI state ID and RS ID based recommended IAB-MT DL beam indication transmission
2) Support SRI based recommended IAB-MT UL beam indication transmission
3) Support association between recommended beam indication and {MT CC, DU cell} pair, and/or multiplexing mode, and/or slot index 
FG 31-4 Case 6 timing alignment
In RAN1#107-e, the following agreements on Case 6 timing alignment were achieved [2]:
	Agreement:
A child IAB-MT can inform a parent node via MAC-CE whether Case 6 timing is required for simultaneous operation.
Agreement:
A Timing Case Indication received from a serving cell is applicable to all other cells in the same timing advance group (TAG). 
Agreement:
Select Alt 2 from the aforementioned RAN1#106b-e agreement without specification impact other than the following:
· Alt A: the T_delta range is updated to support Case 6 timing.
FFS: Update of one way delay estimation equation in TS38.213 subclause 14



Based on the above three agreements the components in FG 31-4 Case 6 timing alignment should include: 
1) Support Case 6 Timing Mode Indication reception being applicable for all cells in the same timing advance group (TAG).
2) Support T_delta reception
3) Support signalling to the parent-node that Case 6 Timing Mode is required for simultaneous transmission

FG 31-5 Case 7 timing alignment
In RAN1#107-e, the following agreement on Case 7 timing alignment was achieved [2]:
	Agreement:
The dynamic range of the MAC CE case #7 timing offset indication is 12 bits.
· FFS the numerical values of the endpoints of the range
Agreement: 
A Timing Case Indication received from a serving cell is applicable to all other cells in the same timing advance group (TAG). 



Based on the above two agreements the components in FG 31-5 Case 7 timing alignment should include: 
1.) Support Case 7 Timing Offset Indication reception. 
2.) Support Case 7 Timing Mode at parent-node indication reception being applicable for all cells in the same timing advance group (TAG).
FG 31-6 DL TX power adjustment
In RAN1#107-e, the following agreements on parent IAB-DU DL TX power control were achieved [2]:
	Agreement:
TCI state ID and RS ID (SSB ID and/or CSI-RS ID) is used to indicate IAB-MT’s DL beam for the desired/provided DL TX power adjustment indication by the IAB-node/the parent-node.
In case the desired/provided DL TX power adjustment indication does not include information about the associated IAB-MT’s DL beams, the adjustment is applied to all MT’s DL beams. 
Agreement:
The provided DL TX power adjustment is applied only to PDSCH and its associated DMRS and PTRS.
Agreement:
The indicated desired/provided DL TX power adjustment is in terms of a relative offset to the PDSCH a CSI-RS TX power that is RRC configured.
Agreement:
The indication of the desired/provided DL TX power adjustment and desired UL PSD range can further include:
· An indication of whether a desired/provided power configuration or adjustment is applied on FDM resources where the simultaneous MT’s and DU’s signals are non-overlapping in the frequency-domain and/or on non-FDM resources where the simultaneous MT’s and DU’s signals may overlap in the frequency-domain, for a given (MT CC, DU cell).
Agreement:
Support optionally indicating “slot index” in the provided DL TX power adjustment indication, that comprises indicating a list of one or multiple slot indices for which the associated DL power adjustment is applied.
· Support of “slot index” indication in the desired DL TX power adjustment indication



Based on the above agreements from the RAN1#107-e meeting, the FG 31-6 should include the following components:
1) Support TCI state ID and RS ID based Desired DL TX Power Adjustment reporting for PDSCH and its associated DMRS and PTRS
2) Support TCI state ID and RS ID based DL TX Power Adjustment reception for PDSCH and its associated DMRS and PTRS
3) Support association between indication of desired/provided DL TX power adjustment to frequency-domain resource, and/or slot index 
FG 31-7 UL TX power range for simultaneous transmission
In RAN1#107-e, the following agreements on IAB-MT UL TX power control were achieved [2]:
	Agreement:
SRI is used to indicate IAB-MT’s UL beam for the desired UL PSD range indication.
In case the desired UL PSD range indication does not include information about the associated IAB-MT’s UL beams, the PSD range is applied to all MT’s UL beams. 
Agreement:
The indication of the desired/provided DL TX power adjustment and desired UL PSD range can further include:
· An indication of whether a desired/provided power configuration or adjustment is applied on FDM resources where the simultaneous MT’s and DU’s signals are non-overlapping in the frequency-domain and/or on non-FDM resources where the simultaneous MT’s and DU’s signals may overlap in the frequency-domain, for a given (MT CC, DU cell).



Based on the above two agreements from the RAN1#107-e meeting, the FG 31-7 should include the following components:
1) Support SRI based Desired IAB-MT PSD range reporting
2) Support association between indication of desired UL PSD range to frequency-domain resource, and/or slot index, for a given {MTCC, DU cell}

FG 31-8 Dynamic indication of Rel-17 or FDM soft resource availability
In RAN1#107-e, the following agreement on frequency-domain DCI format 2_5 was achieved [2]:
	Agreement: 
For DCI format 2_5 indicating availability for the soft resources of the respective RB sets corresponding to a given time resource of the child IAB-DU cell:
· AvailabiltyCombination can be extended to include multiple resourceAvailabilty, where each resourceAvailabilty includes availability indication for one RB set group
· One RB set group consists of one or multiple RB sets



RAN1 has only agreed to enhance the availabilityCombination to include multiple resourceAvailability for one or multiple RB set groups of the frequency domain resource.
The name of FL 31-8 should be changed to “Dynamic indication of FDM soft resource availability”.
FG 31-x Directional collision handling in DC
In RAN1#106bis-e, the following agreement on transmission directional conflict handling in IAB DC scenarios was achieved [3]:
	[bookmark: _Hlk85176856]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



In [4], the FG 14-5 (Half-duplex UE behavior in TDD CA for same SCS) is about the UE’s capability to support for directional collision handling between reference and other cells(s) for half-duplex operation in CA with same SCS. Following the Rel-16 TDD CA case, a similar FG group should be introduced for IAB-MT’s capability to handle the transmission directional collision handling in the DC scenarios. 
Based on the above discussions on the feature groups FG31-1 to FG31-8, we propose the following update to the UE features for Rel-17 eIAB:
[bookmark: _Toc95772729]RAN1 agree on the updated UE features for Rel-17 eIAB in the Appendix. 
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN1 agree on the updated UE features for Rel-17 eIAB in the Appendix.
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Appendix
	1. Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	31. NR_IAB_enh
	31-1
	Guard symbols 
	1) Support Rel-17 DesiredGuardSymbols reporting
2) Support Rel-17 ProvidedGuardSymbols reception
	one or more of {31-4, 31-5}
	Yes
	N/A
	Guard symbols reporting and reception associated with Case 6 and 7 timings are not supported
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact

Note: If an IAB node does not support a certain timing mode, the reported/provided values shall be ignored
	Optional with capability signalling.

	31. NR_IAB_enh
	31-2
	IAB-DU beam restriction indication
	1) Support SSB (incl. STC index) and CSI-RS ID based restricted IAB-DU Beam Indication reception
2) Support association between restricted beam indication association and {MT CC, DU cell} pair, and/or multiplexing mode, and/or slot index, and/or IAB-MT DL/UL beam 

	
	Yes
	N/A
	Parent-node cannot indicate restricted beams at the IAB-DU.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-3
	IAB-MT beam recommendation indication
	Support recommended IAB-MT Beam Indication transmission

1) Support TCI state ID and RS ID based recommended IAB-MT DL beam indication transmission
2) Support SRI based recommended IAB-MT UL beam indication transmission
3) Support association between recommended beam indication association and {MT CC, DU cell} pair, and/or multiplexing mode, and/or slot index 

	
	yes
	N/A
	IAB-node cannot indicate recommended IAB-MT DL/UL beam to parent node
	Per IAB-node
	no
	no
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-4
	Case 6 timing alignment
	1) Support Case 6 tTiming alignment Mode iIndication reception being applicable for all cells in the same timing advance group (TAG). 
2) Support T_delta reception
3) Support signalling to the parent-node that Case 6 Timing Mode is required for simultaneous transmission 
	
	Yes
	N/A
	Switching across different timing cases (i.e., Case 1 at IAB-node, Case 6 at IAB-node, and/or Case 7 at the
Parent) is not supported. 

When to perform Case 6 timing at the IAB-node cannot be controlled by the parent node.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-5
	Case 7 timing alignment
	1) Support Case 7 tTiming oOffset iIndication reception2) Support Case 7 tTiming Mode at parent-node indication reception being applicable for all cells in the same timing advance group (TAG)
	
	Yes
	N/A
	Parent-node cannot adopt both (and switch between) Case 1 and Case 7 timing. 
	Per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-6
	DL TX power adjustment
	1) Support TCI state ID and RS ID based Desired DL TX Power Adjustment reporting for PDSCH and its associated DMRS and PTRS
2) Support TCI state ID and RS ID based DL TX Power Adjustment reception for PDSCH and its associated DMRS and PTRS
3) Support association between indication of desired/provided DL TX power adjustment to frequency-domain resource, and/or slot index 

	
	Yes
	N/A
	Parent-node’s DL TX power adjustment reporting and reception is not supported.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-7
	[Desired] UL TX power range for simultaneous transmission
	
1) Support SRI based Desired IAB-MT PSD range reporting
2) Support association between indication of desired UL PSD range to frequency-domain resource, and/or slot index, for a given {MT CC, DU cell}

	
	Yes
	N/A
	Reporting of IAB-MT’s desired UL PSD range for simultaneous transmission is not supported.
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling.

	31. NR_IAB_enh
	31-8
	Dynamic indication of Rel-17 or FDM soft resource availability
	Support monitoring DCI Format 2_5 scrambled by AI-RNTI for indication of FDM soft resource availability to an IAB node
	
	Yes
	N/A
	The IAB-node is unable to receive explicit availability indication for Rel-17 or FDM soft resources
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling

	31. NR_IAB_enh
	31-x
	Half-duplex IAB-MT behaviour in TDD DC
	Support for directional collision handling between MCG and SCG for half-duplex operation in DC
	
	Yes
	N/A
	The IAB-node is unable to receive/transmit from the dual connected parent nodes for slots with conflicting configurations
	per IAB node
	No
	No
	support mixture of FDD/TDD and/or FR1/FR2 
	IAB-MT impact
	Optional with capability signalling



