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1. Introduction
This contribution discusses the enhancements to F1-AP and Xn-AP to support the configuration of PHY layer parameters based on RAN1 agreements.
 
2. Configuration parameters based on RAN1 agreements
Table 1 captures the relevant parameters and is generated based on the consolidate list in R3-220094.

[bookmark: _Ref92286406]Table 1: List of higher-layer (F1-AP and Xn-AP) parameters [R1-2112976] and [R3-220094]
	[bookmark: _Hlk92356286]Index
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	UE-specific or Cell-specific
	Comment

	P1
	Resource multiplexing
	Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config (final name in specification to be determined by RAN2/3)
	New
	Indicates H/S/NA attributes per RB set, per D/U/F resource type within a slot.
	{Hard, Soft, Not Available} per RB set, per resource type in a slot [TBD relative to IAB-DU-Resource-Configuration-TDD-Config] 
	 
	IAB node specific
	F1AP signaling.

RAN1 #105-e
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
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
   o 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

RAN1 #106-e
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.

RAN1 #106bis-e
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

	P2
	Resource multiplexing
	RB Set Configuration
	New
	Indicates the configuration for up to M non-overlapping RB sets for a given DU cell, used for frequency domain resource allocation via [Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config].
For a given DU cell, the RB set size, in terms of number of PRBs, is N. 
	• List of values for N = {2, 4, 8, 16, 32, 64}
• [N is at least the # PRBs corresponding to the MT’s configured #PRB of an RBG]
• M = 8.
	 
	IAB node specific
	F1AP signaling.

RAN1 #105-e
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


RAN1 #106-e
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 


RAN1 #106bis-e
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

RAN1 #107-e
Agreement
The maximum number of non-overlapping RB sets configurable per DU cell is M
• where, M is to be selected from one of values from 4, 8, 16
• DU frequency configuration information should be provided to the parent node.

Agreement
The value of the maximum number of contiguous and non-overlapping RB sets configurable per DU cell, M is 8. 

	P3
	Resource multiplexing
	Frequency Domain H/S/NA Configuration Reference SCS
	New
	Indicates reference SCS to be applied to Rel-17 frequency-domain IAB-DU-Resource-Configuration-H/S/NA-Config at a given IAB-DU's cell.
	FR1: {15kHz, 30kHz, 60kHz}

FR2: {60kHz, 120kHz}
	 
	IAB node specific
	F1AP signaling.

RAN1 #106-e
Agreement
A Reference SCS is configured for frequency domain H/S/NA configuration.

	P4
	Resource multiplexing
	Peer Parent Common Resource Configuration
	New
	Indicates the semi-static and/or cell-common higher layer configuration (e.g. SSB, CORESET 0, and RACH and configurations) from/for different parent nodes.
	FFS (at least cell-common higher layer configuration (e.g. SSB, CORESET 0, and RACH and configurations)
	 
	IAB node specific
	F1AP and Xn signaling.

RAN1 #106-e
Agreement
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.

	P5
	Interference management
	Intended TDD DL-UL Configuration
	Existing
	Rel-16 Intended TDD DL-UL Configuration is extended to support IAB-specific UFD patterns.
	Permutation: ENUMERATED (DFU, UFD, …)
	DFU
	IAB node specific
	F1AP and Xn signaling.

RAN1#105-e
Agreement
Rel-16 CLI coordination signalling (Intended TDD DL-UL Configuration) is extended to support IAB specific UFD patterns.
FFS: Support the exchange of IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors for CLI management purposes.

	P6
	FFS: Resource multiplexing or Interference management
	Peer DU Resource Configuration
	New
	Indicates the DU resource configuration (UL/DL/FL, H/S/NA) of the peer IAB-node or donor DU that can be used for resource coordination in case of DC, and/or  for interference management, and/or for resource coordination.
	(Rel-16) gNB-DU Cell Resource Configuration (which includes SCS, DUF TX periodicity, DUF config, HSNA periodicity and HSNA config) + (Rel-17 frequency-domain) gNB-DU Cell Resource Configuration (which includes “Rel-17 IAB-DU-Resource-Configuration-H/S/NA-Config”, “RB Set Configuration”, and “Frequency Domain H/S/NA Configuration Reference SCS”)
	 
	IAB node specific
	F1AP and Xn signaling.

RAN1#106-e
Agreement
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.

Agreement
Support the exchange of semi-static Rel-16 IAB-DU H/S/NA resource configuration information and Rel-17 frequency domain IAB-DU H/S/NA resource configuration information among neighbouring IAB-nodes/IAB-donors
Also related to parameter “Peer Parent DU Resource Configuration” as common signaling may be desirable.

RAN1 #107-e
Agreement
The maximum number of non-overlapping RB sets configurable per DU cell is M
• where, M is to be selected from one of values from 4, 8, 16
• DU frequency configuration information should be provided to the parent node.

	P7
	Resource multiplexing
	Child IAB-MT Link NA Resource Configuration (final name in specification to be determined by RAN2/3)
	New
	IAB-donor CU indicates, to an IAB-node/donor DU, NA attribute per D/U/F resource type within a slot, for a child IAB-MT.
	{NA Downlink: ENUMERATED (true, false), NA Uplink: ENUMERATED (true, false)
NA Flexible: ENUMERATED (true, false)} per slot, per child IAB-MT   
	 
	IAB node specific
	F1AP signaling.

RAN1#106-bis-e
Agreement: 
In DC scenarios, support per-child MT link-NA resource configuration.
This configuration can be made available to IAB node as well

























3. Enhancements to F1-AP 
In this section, we provide the suggested changes to F1-AP IEs. We categorize the new parameters of Table 1 based on the following aspects:
· Extension to Intended TDD DL-UL Configuration (corresponding to P5 in Table 1)
· Frequency-domain Resource Configuration
· RB Set Configuration (corresponding to P2 and P3 in Table 1)
· Frequency-domain HSNA Configuration (corresponding to P1 in Table 1)
· Child-node’s Frequency Configuration (corresponding to P2 and a RAN1 #107-e agreement therein)
· Child-specific NA Resource Configuration (corresponding to P7 in Table 1)
· Peer DU Resource Configuration (corresponding to P4 and P6 in Table 1)

1 
2 
3 
Extension to Intended TDD DL-UL Configuration

The following changes to “Intended TDD DL-UL Configuration” [38.473, 9.3.1.89] are suggested to capture P5 in Table 1.

[bookmark: _Ref92285012]Table 2: suggested changes to Intended TDD DL-UL Configuration [38.473, 9.3.1.89] 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	…
	…
	…
	…
	…

	Slot Configuration List
	
	1
	
	

	>Slot Configuration List Item
	
	1..<maxnoofslots>
	
	

	>>Slot Index
	M
	
	INTEGER (0..5119)
	

	>>CHOICE Symbol Allocation in Slot
	M
	
	
	

	…
	…
	…
	…
	…

	>>>Both DL and UL
	
	
	
	

	>>>>Number of DL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive DL symbols at the beginning of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.
If Permutation is configured and is set to UFD, the value indicates the number of consecutive DL symbols at the end of the slot.

	>>>>Number of UL Symbols
	M
	
	INTEGER (0..13)
	Number of consecutive UL symbols in the end of the slot identified by Slot Index. If extended cyclic prefix is used, the maximum value is 11.
If Permutation is configured and is set to UFD, the value indicates the number of consecutive UL symbols at the beginning of the slot.

	>>>>Permutation
	O
	
	ENUMERATED (DFU, UFD, …)
	If not provided, the default value is DFU.




Frequency-domain Resource Configuration

RB Set Configuration

Corresponding to P2 and P3 parameters in Table 1, a new IE, RB Set Configuration, is suggested to be added to 38.473 (section 9.3.1). Moreover, gNB-DU Cell Resource Configuration (9.3.1.107) should be extended to include an instance of RB Set Configuration, when providing a related frequency-domain HSNA configuration. 

Table 3: new IE called RB Set Configuration
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Subcarrier Spacing
	M
	
	ENUMERATED (kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1, …)
	Subcarrier spacing used as reference for the RB set configuration.
	
	

	RB Set Size
	M
	
	ENUMERATED (2, 4, 8, 16, 32, 64)
	Number of PRBs in each RB set.
	
	

	RB Set List
	
	0..1
	
	
	
	

	>RB Set Item
	
	1..<maxnoofRBsetsPerCell>
	
	
	
	

	  >>RB Set Index
	M
	
	INTEGER (0.. maxnoofRBsetsPerCell-1)
	
	
	

	>>Initial RB Index
	M
	
	INTEGER (0.. [maxnoofPhysicalResourceBlocks]-1)
	
	
	



	Range bound
	Explanation

	maxnoofRBsetsPerCell
	Maximum no. of RB sets per DU cell. Value is 8.	

	maxnoofPhysicalResourceBlocks
	Maximum no. of Physical Resource Blocks. Value is [FFS].



Frequency-domain HSNA Configuration

Corresponding to P1 and P2 parameters in Table 1, the following changes to “gNB-DU Cell Resource Configuration” [38.473, 9.3.1.107] are suggested.

Table 4: suggested changes to gNB-DU Cell Resource Configuration [38.473, 9.3.1.107]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	…
	…
	…
	…
	…
	…

	HSNA Transmission Periodicity 
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, ms20, ms40, ms80, ms160, …)
	
	YES
	reject

	…
	…
	…
	…
	…
	…
	…

	RB Set Configuration
	O
	
	[9.3.1.XXX]
	
	
	

	Frequency-domain HSNA Configuration List
	
	0..1
	
	
	
	

	>Frequency-domain HSNA Configuration Item
	
	1..<maxnoofRBsetsPerCell>
	
	
	
	

	>>RB set Index
	M
	
	INTEGER (0.. maxnoofRBsetsPerCell-1)
	Refers to an RB set defined by RB Set Configuration.
	
	

	>>Frequency-domain HSNA Slot Configuration List
	
	1
	
	
	
	

	>>>Frequency-domain HSNA Slot Configuration item
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>>>Slot Index
	
	
	INTEGER (0.. maxnoofHSNASlots-1)
	This is an index to a slot within the HSNA Transmission Periodicity. *
	
	

	>>>>HSNA Downlink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for downlink symbols in a slot, for an RB set.
	
	

	>>>>HSNA Uplink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for uplink symbols in a slot, for an RB set.
	
	

	>>>>HSNA Flexible
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for flexible symbols in a slot, for an RB set.
	
	

	* editor’s note: it is yet to be finalized how to resolve the conflict when for a given slot index and an RB set, both HSNA Slot Configuration Item (i.e., Rel-16 time-domain HSNA), and Frequency-domain HSNA Slot Configuration item (i.e., Rel-17 frequency-domain HSNA) are configured.











	Range bound
	Explanation

	…
	…

	maxnoofRBsetsPerCell
	Maximum no. of RB sets per DU cell. Value is 8.	




Child-node’s Frequency Configuration 

We note that the following agreement requires providing frequency configuration information (e.g., frequency and bandwidth info) of an IAB-DU to its parent-node.
	RAN1 #107-e
Agreement
The maximum number of non-overlapping RB sets configurable per DU cell is M
• where, M is to be selected from one of values from 4, 8, 16
• DU frequency configuration information should be provided to the parent node.



The “GNB-DU RESOURCE CONFIGURATION” [38.473, 9.2.9.3] is suggested to be extended as follows.

Table 5: suggested changes to GNB-DU RESOURCE CONFIGURATION [38.473, 9.2.9.3]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	…
	…
	…
	…
	…
	…

	Child-Nodes List
	
	0..1
	
	List of child IAB-nodes served by the IAB-DU or IAB-donor-DU.
	YES
	reject

	>Child-Nodes List Item
	
	1 .. <maxnoofChildIABNodes>
	
	
	EACH
	reject

	…
	…
	…
	…
	…
	…
	…

	>>Child-Node Cells List
	
	0..1
	
	List of cells served by the child-node IAB-DU whose resource configuration is updated.
	YES
	reject

	>>>Child-Node Cells List Item
	
	1 .. <maxnoofServedCellsIAB >
	
	
	EACH
	reject

	>>>>NR CGI
	M
	
	9.3.1.12
	
	-
	

	>>>>CHOICE IAB-DU Cell Resource Configuration-Mode-Info
	O
	
	
	
	-
	

	>>>>>TDD
	
	
	
	
	-
	

	>>>>>>TDD Info
	
	1
	
	
	-
	

	>>>>>>>NR FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>>>Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>>>Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the Transmission Bandwidth IE shall be ignored.
	
	

	…
	…
	…
	…
	…
	…
	…

	>>>>>FDD
	
	
	
	
	-
	

	>>>>>>FDD Info
	
	1
	
	
	-
	

	>>>>>>>UL FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>>>DL FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>>>UL Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>>>DL Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>>>UL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	
	

	>>>>>>>DL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the DL Transmission Bandwidth IE shall be ignored.
	
	



Child-specific NA Resource Configuration

To capture P7 in Table 1, we need to make the following changes:
(1) Add child-specific NA resource configuration to “gNB-DU Cell Resource Configuration”.
(2) Indicate the parent-node’s resource configuration (applicable/specific to serving the collocated IAB-MT) to the IAB-DU. This is to capture “This configuration can be made available to IAB node as well” in the corresponding RAN1 agreement.
For (1), the following change to “gNB-DU Cell Resource Configuration” [38.473, 9.3.1.107] is suggested. 

Table 6: suggested changes to gNB-DU Cell Resource Configuration [38.473, 9.3.1.107]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	…
	…
	…
	…
	…
	…

	Child-Nodes List
	
	0..1
	
	List of child IAB-nodes served by the IAB-DU or IAB-donor-DU.
	YES
	

	>Child-Nodes List Item
	
	1 .. <maxnoofChildIABNodes>
	
	
	EACH
	

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	Identifier of a descendant node IAB-MT at the IAB-donor-CU.
	YES
	

	>>gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	Identifier of a child-node IAB-MT at an IAB-DU or IAB-donor-DU.
	YES
	

	>>Child NA Resource Configuration List
	
	0..1
	
	
	
	

	>>>Child NA Resource Configuration Item
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>>>NA Downlink
	O
	
	ENUMERATED (true, false, …)
	Indicates whether downlink symbols, in a slot, are not available to serve the child-node.
	
	

	>>>>NA Uplink
	O
	
	ENUMERATED (true, false, …)
	Indicates whether uplink symbols, in a slot, are not available to serve the child-node.
	
	

	>>>>NA Flexible
	O
	
	ENUMERATED (true, false, …)
	Indicates whether flexible symbols, in a slot, are not available to serve the child-node.
	
	









	Range bound
	Explanation

	…
	…

	maxnoofChildIABNodes
	Maximum number of child nodes served by an IAB-DU or IAB-donor-DU. Value is 1024.



For (2), the following change to “GNB-DU RESOURCE CONFIGURATION” [38.473, 9.2.9.3] is suggested. 

Table 7: suggested changes to GNB-DU RESOURCE CONFIGURATION [38.473, 9.2.9.3]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	…
	…
	…
	…
	…
	…

	Serving Cell Information List
	
	0..1
	List of serving cells of the collocated IAB-MT.
	
	
	

	>Serving Cell Information List Item
	
	1 .. < maxnoofServingCells >
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.12
	
	
	

	>>CHOICE IAB-DU Cell Resource Configuration-Mode-Info
	O
	
	
	
	
	

	>>>TDD
	
	
	
	
	
	

	>>>>TDD Info
	
	1
	
	
	
	

	>>>>>NR FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the Transmission Bandwidth IE shall be ignored.
	
	

	>>>>>Serving Cell Resource Configuration-TDD
	M
	
	Serving Cell Resource Configuration 
[9.3.1.XXX]
	Contains TDD resource configuration of serving cell.
	
	

	>>>FDD
	
	
	
	
	
	

	>>>>FDD Info
	
	1
	
	
	
	

	>>>>>UL FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>DL FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>UL Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>DL Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>UL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	
	

	>>>>>DL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the DL Transmission Bandwidth IE shall be ignored.
	
	

	>>>>>Serving Cell Resource Configuration-FDD-UL
	M
	
	Serving Cell Resource Configuration 
[9.3.1.XXX]
	Contains TDD resource configuration of serving cell.
	
	

	>>>>>Serving Cell Resource Configuration-FDD-DL
	M
	
	Serving Cell Resource Configuration 
[9.3.1.XXX]
	Contains TDD resource configuration of serving cell.
	
	



	Range bound
	Explanation

	…
	…

	maxnoofServingCells
	Maximum no. of serving cells for IAB-MT. Value is 32, as defined by the maxNrofServingCells in TS 38.331 [8].



Note that “Serving Cell Resource Configuration-TDD” (as well as “Serving Cell Resource Configuration-FDD-UL” and “Serving Cell Resource Configuration-FDD-DL”) cannot be an instance of “gNB-DU Cell Resource Configuration” [38.473, 9.3.1.107], because the latter may include information about the other child-nodes’ of the parent-node that is not relevant to the IAB-node. Hence, we propose to define a new IE, “Serving Cell Resource Configuration”, that contains the cell-specific TDD/HSNA configurations of the serving cell as well as (if present) the NA configuration of the serving cell specific to serving the collocated IAB-MT.

Table 8: new IE called Serving Cell Resource Configuration
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Subcarrier Spacing
	M
	
	ENUMERATED (kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1, …)
	Subcarrier spacing used as reference for the TDD/FDD slot configuration.
	YES
	reject

	DUF Transmission Periodicity 
	O
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, …)
	
	YES
	reject

	DUF Slot Configuration List
	
	0..1
	
	
	
	

	>DUF Slot Configuration Item
	
	1..<maxnoofDUFSlots>
	
	The maxNrofSlots in TS 38.331 [8].
	-
	

	>>CHOICE DUF Slot Configuration
	M
	
	
	
	-
	

	>>>Explicit Format
	
	
	
	
	-
	

	>>>>Permutation
	M
	
	ENUMERATED (DFU, UFD, …)
	
	-
	

	>>>>Number of Downlink Symbols
	O
	
	INTEGER (0..14)
	
	-
	

	>>>>Number of Uplink Symbols
	O
	
	INTEGER (0..14)
	
	-
	

	>>>Implicit Format
	
	
	
	
	
	

	>>>>DUF Slot Format Index
	M
	
	INTEGER (0..254)
	Index into Table 11.1.1-x and Table 14-1 in TS 38.213 [31], excluding the last row.
	-
	

	HSNA Transmission Periodicity 
	M
	
	ENUMERATED (ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10, ms20, ms40, ms80, ms160, …)
	
	YES
	reject

	HSNA Slot Configuration List
	
	0..1
	
	
	
	

	>HSNA Slot Configuration Item
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>HSNA Downlink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for downlink symbols in a slot.
	-
	

	>>HSNA Uplink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for uplink symbols in a slot.
	-
	

	>>HSNA Flexible
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for flexible symbols in a slot.
	-
	

	RB Set Configuration
	O
	
	[9.3.1.XXX]
	
	
	

	Frequency-domain HSNA Configuration List
	
	0..1
	
	
	
	

	>Frequency-domain HSNA Configuration Item
	
	1..<maxnoofRBsetsPerCell>
	
	
	
	

	>>RB set Index
	M
	
	INTEGER (0.. maxnoofRBsetsPerCell-1)
	Refers to an RB set defined by RB Set Configuration.
	
	

	>>Frequency-domain HSNA Slot Configuration List
	
	1
	
	
	
	

	>>>Frequency-domain HSNA Slot Configuration item
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>>>Slot Index
	
	
	INTEGER (0.. maxnoofHSNASlots-1)
	This is an index to a slot within the HSNA Transmission Periodicity. *
	
	

	>>>>HSNA Downlink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for downlink symbols in a slot, for an RB set.
	
	

	>>>>HSNA Uplink
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for uplink symbols in a slot, for an RB set.
	
	

	>>>>HSNA Flexible
	O
	
	ENUMERATED (HARD, SOFT, NOTAVAILABLE)
	HSNA value for flexible symbols in a slot, for an RB set.
	
	

	NA Resource Configuration List
	
	0..1
	
	
	
	

	>NA Resource Configuration Item
	
	1..<maxnoofHSNASlots>
	
	
	
	

	>>NA Downlink
	O
	
	ENUMERATED (true, false, …)
	Indicates whether downlink symbols, in a slot, are not available at the serving cell to serve the IAB-MT.
	
	

	>>NA Uplink
	O
	
	ENUMERATED (true, false, …)
	Indicates whether uplink symbols, in a slot, are not available at the serving cell to serve the IAB-MT.
	
	

	>>NA Flexible
	O
	
	ENUMERATED (true, false, …)
	Indicates whether flexible symbols, in a slot, are not available at the serving cell to serve the IAB-MT.
	
	















	Range bound
	Explanation

	maxnoofDUFSlots
	Maximum no. of slots in 10ms. Value is 320.

	maxnoofSymbols
	Maximum no. of symbols in a slot. Value is 14.

	maxnoofHSNASlots
	Maximum no of "Hard", "Soft" or "Not available" slots in 160ms. Value is 5120.

	maxnoofRBsetsPerCell
	Maximum no. of RB sets per DU cell. Value is 8.	



Peer DU Resource Configuration 

Corresponding to P4 and P6 in Table 1, new signalling should be defined to provide side information about neighbouring DUs. “GNB-DU RESOURCE CONFIGURATION” [38.473, 9.2.9.3] can be extended to include this information. 
Table 9: suggested changes to GNB-DU RESOURCE CONFIGURATION [38.473, 9.2.9.3]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	…
	…
	…
	…
	…
	…

	Neighbour Cell Information List
	
	0..1
	
	
	
	

	>Neighbour Cell Information List Item
	
	1 .. < maxnoofNeighbours>
	
	
	
	

	>>NR CGI
	M
	
	9.3.1.12
	
	
	

	>>CHOICE IAB-DU Cell Resource Configuration-Mode-Info
	O
	
	
	
	
	

	>>>TDD
	
	
	
	
	
	

	>>>>TDD Info
	
	1
	
	
	
	

	>>>>>NR FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the Transmission Bandwidth IE shall be ignored.
	
	

	>>>>>gNB-DU Cell Resource Configuration-TDD
	M
	
	gNB-DU Cell Resource Configuration 
9.3.1.107
	Contains TDD resource configuration of gNB-DU’s cell.
	
	

	>>>FDD
	
	
	
	
	
	

	>>>>FDD Info
	
	1
	
	
	
	

	>>>>>UL FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>DL FreqInfo
	O
	
	NR Frequency Info
9.3.1.17
	
	
	

	>>>>>UL Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>DL Transmission Bandwidth
	O
	
	Transmission Bandwidth
9.3.1.15
	
	
	

	>>>>>UL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the UL Transmission Bandwidth IE shall be ignored.
	
	

	>>>>>DL Carrier List
	O
	
	NR Carrier List
9.3.1.137
	If included, the DL Transmission Bandwidth IE shall be ignored.
	
	

	>>>>>gNB-DU Cell Resource Configuration-FDD-UL
	M
	
	gNB-DU Cell Resource Configuration 
9.3.1.107
	Contains FDD UL resource configuration of gNB-DU’s cell.
	
	

	>>>>> gNB-DU Cell Resource Configuration-FDD-DL
	M
	
	gNB-DU Cell Resource Configuration 
9.3.1.107
	Contains FDD DL resource configuration of gNB-DU’s cell.
	
	

	>>IAB STC Info
	O
	
	9.3.1.109
	STC configuration of neighbour IAB-DU’s cell.
	
	

	>>RACH Config Common
	O
	
	OCTET STRING
	Corresponds to the rach-ConfigCommon as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>RACH Config Common IAB
	O
	
	OCTET STRING
	Corresponds to the IAB-specific rach-ConfigCommonIAB-r16 as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>PDCCH Configuration SIB1
	O
	
	OCTET STRING
	Corresponds to the PDCCH-ConfigSIB1 as defined in subclause 6.3.2 of TS 38.331 [8].
	
	

	>>SCS Common
	O
	
	OCTET STRING
	Corresponds to the subCarrierSpacingCommon as defined in subclause 6.2.2 of TS 38.331 [8].
	
	



	Range bound
	Explanation

	…
	…

	maxnoofNeighbours
	Maximum no. of neighbour cells. Value is 1024 as defined in 38.423.






4. Enhancements to F1-AP 

In this section, we provide the suggested changes to Xn-AP IEs. We categorize the new parameters of Table 1 based on the following aspects:
· Extension to Intended TDD DL-UL Configuration NR (corresponding to P5 in Table 1)
· Peer DU Resource Configuration (corresponding to P4 and P6 in Table 1)

4 
Extension to Intended TDD DL-UL Configuration NR

Like the suggested changes to “Intended TDD DL-UL Configuration” IE in 38.473, the counterpart Xn-AP IE, “Intended TDD DL-UL Configuration NR” [38.423, 9.2.2.40], should be updated as suggested by Table 2. 

Peer DU Resource Configuration 

To share information about a gNB-DU cell resource configuration and its common resource configurations, we suggest extending “Served Cell Information NR” [38.423, 9.2.2.11] as follows. 

Table 10: Served Cell Information NR [38.423, 9.2.2.11]
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	…
	…
	…
	…
	…
	…
	…

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs in SIB1 associated to the NR Cell Identity in the NR CGI IE.
	–
	

	>PLMN Identity
	M
	
	9.2.2.4
	
	–
	

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	

	…
	…
	…
	…
	…
	…
	…

	>>>gNB-DU Cell Resource Configuration-FDD-UL
	O
	
	gNB-DU Cell Resource Configuration 
[9.2.2.XXX]
	Contains FDD UL resource configuration of the gNB-DU’s cell.
	
	

	>>>gNB-DU Cell Resource Configuration-FDD-DL
	O
	
	gNB-DU Cell Resource Configuration 
[9.2.2.XXX]
	Contains FDD DL resource configuration of the gNB-DU’s cell.
	
	

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	

	…
	…
	…
	…
	…
	…
	…

	>>>gNB-DU Cell Resource Configuration-TDD 
	O
	
	gNB-DU Cell Resource Configuration 
[9.2.2.XXX]
	Contains TDD resource configuration of the gNB-DU’s cell.
	
	

	…
	…
	…
	…
	…
	…
	…

	IAB STC Info
	O
	
	[9.2.2.XXX]
	STC configuration of neighbour IAB-DU’s cell.
	
	

	RACH Config Common
	O
	
	OCTET STRING
	Corresponds to the rach-ConfigCommon as defined in subclause 6.3.2 of TS 38.331.
	
	

	RACH Config Common IAB
	O
	
	OCTET STRING
	Corresponds to the IAB-specific rach-ConfigCommonIAB-r16 as defined in subclause 6.3.2 of TS 38.331.
	
	

	PDCCH Configuration SIB1
	O
	
	OCTET STRING
	Corresponds to the PDCCH-ConfigSIB1 as defined in subclause 6.3.2 of TS 38.331.
	
	

	SCS Common
	O
	
	OCTET STRING
	Corresponds to the subCarrierSpacingCommon as defined in subclause 6.2.2 of TS 38.331.
	
	























The following new IEs should also be added to 38.423:
· “gNB-DU Cell Resource Configuration”,
· “RB Set Configuration”, and
· “IAB STC Info”.

5. Summary
The following proposal is made:
Proposal: RAN3 to consider the above enhancements to F1AP and XnAP to support PHY layer configurations for Rel-17.

6. Conclusion
This contribution discussed F1AP and XnAP enhancements to support the PHY layer configurations for Rel-17 IAB. The following proposal has been made:
Proposal: RAN3 to consider the above enhancements to F1AP and XnAP to support PHY layer configurations for Rel-17.

