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Introduction
RAN1 has received the LS on RB set configuration for IAB from RAN3[1]. According to the LS, The F1AP (TS 38.473) and XnAP (TS 38.423) specifications state that “the start RB index of the first RB set for the RB set configuration is the lowest index of RB of the IAB-DU cell” as copied from TS 38.473 in the below, and one IAB-DU cell can be configured one or more SCS-specific carriers via the NR Carrier List IE as copied from TS38.473 in the below.
	[bookmark: _Toc106110375][bookmark: _Toc113835812][bookmark: _Toc105511303][bookmark: _Toc105927835][bookmark: _Toc99038909][bookmark: _Toc99731172]9.3.1.230	RB Set Configuration
[bookmark: _Hlk97496939]This IE contains the RB Set Configuration. The IE is only applicable if the gNB-DU is an IAB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	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 (rb2, rb4, rb8, rb16, rb32, rb64)
	Number of PRBs in each RB set.
If the RB sets of IAB-DU H/S/NA resource configuration do not cover the entire carrier bandwidth, the remaining RBs not part of an RB set configuration are considered as included in the last RB set.

	Number of RB Sets
	M
	
	INTEGER(1.. maxnoofRBsetsPerCell)
	Number of configured RB sets. The RB sets are contiguous and non-overlapping.
The start RB index of the first RB set is the lowest index of RB of the IAB-DU cell.



	Range bound
	Explanation

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



[bookmark: _Toc64448995][bookmark: _Toc106110282][bookmark: _Toc97911056][bookmark: _Toc74154767][bookmark: _Toc81383511][bookmark: _Toc105511210][bookmark: _Toc105927742][bookmark: _Toc51763825][bookmark: _Toc45832545][bookmark: _Toc99731079][bookmark: _Toc99038816][bookmark: _Toc88658144][bookmark: _Toc66289654]9.3.1.137	NR Carrier List
This IE indicates the SCS-specific carriers per TDD, per DL, per UL or per SUL of an NR cell.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR Carrier Item
	
	1..<maxnoofNRSCSs>
	
	

	>NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	SCS for the corresponding carrier.

	>Offset to Carrier
	M
	
	INTEGER (0.. 2199, ...)
	Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the NR SCS IE defined for this carrier). The maximum value corresponds to 275×8−1. See TS 38.211 [33], clause 4.4.2.

	>Carrier Bandwidth
	M
	
	INTEGER (1.. maxnoofPhysicalResourceBlocks, ...)
	Width of this carrier in number of PRBs (using the NR SCS IE defined for this carrier). See TS 38.211 [33], clause 4.4.2.



	Range bound
	Explanation

	maxnoofNRSCSs
	Maximum no. of SCS-specific carriers per TDD, per DL, per UL or per SUL of an NR cell. Value is 5.

	maxnoofPhysicalResourceBlocks
	Maximum no. of Physical Resource Blocks. Value is 275.





The meaning of “the start RB index of the first RB set for the RB set configuration is the lowest index of RB of the IAB-DU cell” in above RB Set Configuration IE is not clear because RAN3 has uncertainty on how to define the start RB index for the Rel-17 IAB-DU HSNA resource configuration as below.
	RAN3’s discussion considers the following RAN1 agreements:
Agreement (RAN1#106-e)
A Reference SCS is configured for frequency domain H/S/NA configuration.
Agreement (RAN1#108-e)
The start RB index of the first RB set for the Rel-17 IAB-DU HSNA resource configuration is the lowest index of RB of the IAB-DU cell.

RAN3 has uncertainty on how to define the start RB index for the Rel-17 IAB-DU HSNA resource configuration of an IAB-DU cell. 
RAN3 has two different understandings:
· Understanding 1: the start RB index for the Rel-17 IAB-DU HSNA resource configuration of the IAB-DU cell is point A plus the SCS-specific offset defined in the NR Carrier List IE based on the SCS included in the RB Set Configuration IE.
· Understanding 2: the start RB index for the Rel-17 IAB-DU HSNA resource configuration of the IAB-DU cell is point A plus the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE for this cell. Note that in this understanding, the start RB index does not depend on the SCS value included in the RB Set Configuration IE in TS 38.473.
In both understandings, the start RB is aligned with point A in case the NR Carrier List IE is not present.



The requested action for RAN1 is given below:
	Action: 
RAN3 kindly asks RAN1 to provide clarification on which of the two understandings is correct.



This contribution shares our views and suggestions on the reply LS.
Discussions 

According to section 4.4.4.3 in TS38.211, common resource blocks are numbered from 0 and upwards in the frequency domain for subcarrier spacing configuration . The center of subcarrier 0 of common resource block 0 for subcarrier spacing configuration  coincides with “point A”. From RAN1’s perspective based on the following agreements, the start RB index of the first RB set refers to a common RB index using the SCS in the RB Set Configuration IE (i.e. reference SCS). In other words, the RB in RB sets for an 	RB set configuration should be aligned with the common RB using the reference SCS for an IAB-DU cell. 
	Agreement (RAN1#108-e)
The start RB index of the first RB set for the Rel-17 IAB-DU HSNA resource configuration is the lowest index of RB of the IAB-DU cell.


The RB in RB sets for an 	RB set configuration should be aligned with the common RB using the SCS in the RB Set Configuration IE for an IAB-DU cell. 
For understanding 2, the start RB index for the Rel-17 IAB-DU HSNA resource configuration of the IAB-DU cell is point A plus the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE for this cell. When the SCS of the smallest SCS-specific frequency offset is different from the 	reference SCS, point A plus the smallest SCS-specific frequency offset across all numerologies for this cell may not be aligned with a common RB for the reference SCS. For example, as shown in figure 1, reference SCS for RB Set Configuration is 30 kHz, 2 SCS-specific carriers using SCS 15 kHz and 30 kHz respectively are indicated by the NR Carrier List IE, where, for SCS 15 kHz, offset to carrier IE is 3 RBs, for SCS 30 kHz, offset to carrier IE is 2 RBs. According to understanding 2, point A plus smallest SCS-specific frequency offset is 3 RBs using SCS 15 kHz (i.e. 540 kHz) which is equal to 1.5 common RBs using reference SCS 30 kHz, i.e. point A plus the smallest SCS-specific frequency offset is aligned with the center of common RB using SCS 30 kHz.
For understanding 2, point A plus the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE may not be aligned with the common RB using the SCS in the RB Set Configuration IE for an IAB-DU cell. 
Aa shown in figure 1, if the start RB of the first RB set starts from 1.5 common RBs using reference SCS 30 kHz, it is not inconsistent with the above RAN1 agreement, and causes the first half and the second half of an RB using 30 kHz SCS to belong to two adjacent RB sets respectively. If the start RB of the first RB set is aligned with a common RBs using reference SCS 30 kHz, it is not clear that the start RB index of the first RB set for the RB set configuration is 1 or 2 for 30 kHz SCS. In addition, it seems that this is not a good choice regardless of the start RB index of the first RB set is 1 or 2.



Figure 1

For understanding 2, if the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE for this cell is not converted to integer number of RBs using SCS in the RB Set Configuration IE, it is not inconsistent with the above RAN1 agreement, and may cause the first half and the second half of an RB to belong to two adjacent RB sets respectively 
For understanding 2, if the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE for this cell needs to be converted to integer number of RBs using SCS in the RB Set Configuration IE, it is not clear how to convert.
In understanding 1, the start RB index of the first RB set for the RB set configuration is the lowest RB index of the carrier with the SCS in the RB Set Configuration IE in IAB-DU cell. If the SCS in the RB Set Configuration IE in IAB-DU cell is configured as the SCS of the carrier with lowest frequency among all SCS-specific carriers indicated by the NR Carrier List IE for the IAB-DU cell, RB set configuration based on understanding 2 can be determined based on understanding 1 by configuring appropriate RB set size and number of RB sets. Therefore, understanding 1 is clear and more flexible.
Understanding 2 can be achieved via understanding 1 with appropriate RB set configuration, e.g., the SCS in the RB Set Configuration IE can be configured as the SCS of the carrier with lowest frequency among all SCS-specific carriers indicated by the NR Carrier List IE for the IAB-DU cell.
As we know, one IAB-DU cell can be configured one or more SCS-specific carriers via the NR Carrier List IE as copied from TS38.473 as above, and one IAB-DU cell can also be configured one carrier via Transmission Bandwidth IE as copied from TS38.473 in the below, and if the NR Carrier List IE is present, the Transmission Bandwidth IE shall be ignored. Considering that NR ARFCN IE in NR Frequency Info IE as copied from TS38.473 in the below refers to RF Reference Frequency as defined in TS 38.104 section 5.4.2.1. The frequency provided in the NR ARFCN IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the carrier for an IAB-DU cell, and the lowest subcarrier of the Common RB 0 is also known as Point A, and the Transmission Bandwidth IE for an IAB-DU cell provides only one carrier, therefore, the lowest usable subcarrier on the carrier indicated by the Transmission Bandwidth IE for the IAB-DU cell is aligned with Point A.

	9.3.1.15	Transmission Bandwidth
The Transmission Bandwidth IE is used to indicate the UL or DL transmission bandwidth. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, ... , scs480, scs960)
	The values scs15, scs30, scs60, scs120, scs480 and scs960 corresponds to the sub carrier spacing in TS 38.104 [17].

	NRB
	M
	
	ENUMERATED (nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ..., nrb33, nrb62, nrb124, nrb148, nrb248)
	This IE is used to indicate the UL or DL transmission bandwidth expressed in units of resource blocks "NRB" (TS 38.104 [17]). The values nrb11, nrb18, etc. correspond to the number of resource blocks "NRB" 11, 18, etc.



9.3.1.17	NR Frequency Info
The NR Frequency Info defines the carrier frequency used in a cell for a given direction (UL or DL) in FDD or for both UL and DL directions in TDD or for an SUL carrier.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	NR ARFCN
	M
	
	INTEGER (0.. maxNRARFCN)
	RF Reference Frequency as defined in TS 38.104 [17] section 5.4.2.1. The frequency provided in this IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the carrier. Its lowest subcarrier is also known as Point A.
	–
	

	...
	
	
	
	
	
	






In case the NR Carrier List IE is not present, the lowest usable subcarrier on the carrier indicated by the Transmission Bandwidth IE for an IAB-DU cell is aligned with point A. 

Confirm with RAN3 understanding 1 is correct, and the start RB is aligned with point A in case the NR Carrier List IE is not present
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Conclusion

Observation 1: The RB in RB sets for an 	RB set configuration should be aligned with the common RB using the SCS 
in the RB Set Configuration IE for an IAB-DU cell.
Observation 2: For understanding 2, point A plus the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE may not be aligned with the common RB using the SCS in the RB Set Configuration IE for an IAB-DU cell.
Observation 3: For understanding 2, if the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE for this cell is not converted to integer number of RBs using SCS in the RB Set Configuration IE, it is not inconsistent with the above RAN1 agreement, and may cause the first half and the second half of an RB to belong to two adjacent RB sets respectively
Observation 4: For understanding 2, if the smallest SCS-specific frequency offset across all numerologies provided by the NR Carrier List IE for this cell needs to be converted to integer number of RBs using SCS in the RB Set Configuration IE, it is not clear how to convert.
Observation 5: Understanding 2 can be achieved via understanding 1 with appropriate RB set configuration, e.g., the SCS in the RB Set Configuration IE can be configured as the SCS of the carrier with lowest frequency among all SCS-specific carriers indicated by the NR Carrier List IE for the IAB-DU cell.
Observation 6: In case the NR Carrier List IE is not present, the lowest usable subcarrier on the carrier indicated by the Transmission Bandwidth IE for an IAB-DU cell is aligned with point A.

Proposal 1: Confirm with RAN3 understanding 1 is correct, and the start RB is aligned with point A in case the NR Carrier List IE is not present
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