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Introduction
RAN1 has received the LS on RB set configuration for IAB from RAN3[1] with the following contents:
	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.



In this contribution, we discuss the definition of the start RB index for the Rel-17 IAB-DU HSNA resource configuration of an IAB-DU cell for the reply LS.
Discussions 
Summary of Tdocs
Companies’ views are summarized as below:
· Understanding 1 is correct
· Supported by ZTE[3][4], Samsung[7], Qualcomm[8], 
· Understanding 1 is clear and more flexible, and understanding 2 can be achieved via understanding 1 via implementation, e.g., the reference SCS can be configured as the SCS of the carrier with the smallest SCS-specific frequency offset across all numerologies.[3][4]
· The reference SCS should be used for all configuration parameters related to RB set size and location in frequency. [8]
· Technical concern on understanding 1
· Understanding 1 may result in an RB for a given SCS with lower frequency position than the start RB of the first RB of the first RB set, and may result in undefined H/S/NA resources for this given SCS. [2][9][10][11]
· Understanding 1 implies that the IAB-specific reference SCS has impact on what is the lowest RB in a cell.[10][11]

· [bookmark: _Toc61870302][bookmark: _Toc18214][bookmark: _Toc61870757][bookmark: _Toc20503][bookmark: _Toc61870287][bookmark: _Toc61869984][bookmark: _Toc15096][bookmark: _Toc61870095][bookmark: _Toc16191][bookmark: _Toc61870537][bookmark: _Toc15935][bookmark: _Toc61870567][bookmark: _Toc61870226][bookmark: _Toc14775][bookmark: _Toc24703][bookmark: _Toc61872237]Understanding 2 is correct
· Supported by Ericsson[10][11] 
· Rel-17 IAB-DU H/S/NA resource configuration should cover the entire carrier bandwidth for all configured SCS(s) in NR Carrier List
· Technical concerns on understanding 2
· Understanding 2 may result in H/S/NA resources that will never be used for a given SCS. [2][9]
· Understanding 2 may result in point A plus the smallest SCS-specific frequency offset that may not be aligned with the common RB at the reference SCS, i.e., a RB for Rel-17 IAB-DU H/S/NA resource configuration may be not in any resource block grid.[3][4]
· Other Understandings
· Understanding 3: Define the start RB index as the first RB for each SCS provided in NR Carrier List IE
· Proposed by Huawei [2][9] 
· Understanding 4: The starting subcarrier of the IAB-DU cell is determined by point A plus the SCS-specific offset defined by NR SCS in the NR Carrier List IE
· Proposed by vivo
· Understanding 5: The understanding of the location of the lowest index RB relative to point A as indicated in TS 38.211
· Proposed by Nokia
Moderator’s observation and proposals
In current specs, a DU cell can be configured with multiple SCS-specific carriers, and we have clear definition on point A which identifies the absolute frequency position of common RB 0 for the DU cell and the lowest available RB index for each SCS-specific carrier which is identified by point A plus corresponding SCS-specific offset, but no definition on lowest index of RB of the IAB-DU cell, and this is why divergent understandings can be observed on the agreement of RAN1#108-e.
For understanding 3, it means different RB set configuration for different SCS-specific carriers which is not aligned with the motivation of previous agreement, and the frequency position of an RB set, e.g., RB set 0, is different for different SCS-specific carries, and it will also cause ambiguity on the availability indication in DCI format 2-5 which is indicated for RB sets of a DU cell than for RB sets of each SCS-specific carrier.
For understanding 4, moderator thinks it is not clear which SCS-specific offset is used to determine the starting subcarrier of the IAB-DU cell, more clarification is needed.
For understanding 5, moderator thinks point A and the lowest RB which overlaps with the SSB as in TS38.211 is not suitable for RB set configuration of a DU cell, which is also not aligned with the motivation of previous agreement.
Moderator thinks RAN1 should focus on the identified understandings of RAN3, i.e., understanding 1 and 2, and down-select one of them to remove the ambiguity on the start RB index for the Rel-17 IAB-DU HSNA resource configuration of an IAB-DU cell.
For understanding 1, it gets more supports than other understandings, and it aligns with traditional frequency domain configurations, i.e., one reference numerology is used for all parameters, moderator observes the main concern for understanding 1 is how to define the H/S/NA attribute of the resources with lower frequency position than the lowest RB of the first RB set, moderator thinks the following clarifications can be added if understanding 1 is agreed:
· The reference SCS can be configured as the SCS of the carrier with the smallest SCS-specific frequency offset across all numerologies if the ‘left out’ RBs are not expected, i.e., understanding 1 is implemented as understanding 2.
· Similar as we have agreed in RAN1#109, the remaining RBs not part of an RB set configuration are considered as included in the last RB set or the first RB set.
For understanding 2, moderator observes the main concern is that we use one numerology to define the RB set size but another numerology for the position of the RB sets, it may result in point A plus the smallest SCS-specific frequency offset that may not be aligned with the common RB at the reference SCS, i.e., a RB for Rel-17 IAB-DU H/S/NA resource configuration may be not in any resource block grid. Moderator thinks the following can be updated to understanding 2 if understanding 2 is agreed:
· Understanding 2: the start RB index for the Rel-17 IAB-DU HSNA resource configuration of the IAB-DU cell is the RB index of the lowest RB at the reference SCS, which overlaps with 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.
Moderator Proposal 1:
For the start RB index for the Rel-17 IAB-DU HSNA resource configuration of an IAB-DU cell, down-select one of the following:
· Alt 1: understanding 1 is correct with the following clarifications:
· The remaining RBs not part of an RB set configuration are considered as included in the last/first RB set
· The reference SCS can be configured as the SCS of the carrier with the smallest SCS-specific frequency offset across all numerologies if the ‘remaining RBs’ are not expected
· Alt 2: understanding 2 is correct with the following updates:
· Understanding 2: the start RB index for the Rel-17 IAB-DU HSNA resource configuration of the IAB-DU cell is the RB index of the lowest RB at the reference SCS, which overlaps with 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.


	Company
	Comments

	Qualcomm
	Our view was aligned with Understanding 1, however we would support any solution that would address the issue without major specification changes.
Our understanding is that RAN1’s intention with the RB set configuration is to define a grid in frequency where each element of the grid is a frequency window that can be associated with a H, S, NA attribute.
In case of a single SCS numerology per DU cell there is no ambiguity in the identification of the lowest RB set.
In case of multiple SCS numerologies per DU cell, RAN1 has agreed to define the RB sets according to only 1 numerology, so inevitably, regardless of the SCS value used on the RB sets configuration, there may be boundaries effect at the edge of each RB sets in terms of actually usable RBs within the frequency range identified by a configured RB set using a different numerology, depending on how offset the RB boundaries are given their respective offsets from Point A. This is true regardless of the determination of the precise starting point of the 1st RB.
With understanding 1, it is always possible to choose as reference SCS that would provide the lowest (in frequency) possible start RB. The only potential drawback is that the slot size and the RB set size will have to be defined according to that same SCS. 
An easy way to address the issue is to confirm understanding 1 and agree that the 1st RB set of a configured carrier may extend below the 1st RB corresponding to the RB sets configuration based on the reference SCS. 

	Ericsson
	Although we acknowledge the need to focus on the more relevant alternatives, we don’t think we can afford to make an agreement that does not include RAN1’s view of the correct understanding to RAN3. Additionally, we are not convinced the proposed addition by the FL is needed for Understanding 2.
Given that the whole cell/carrier is chosen for the RB set range, and that RBs are not perfectly aligned among different numerologies, there will always be the risk that RB sets of arbitrary numerologies are not properly matching the RB sets of the reference SCS. This can be exemplified by that for a given cell configuration, if alignment for SCS n can be achieved, the alignment of SCS (n+1) is anyway not ensured. Therefore, if Understanding 1 is attempting to provide a better alignment, it does not achieve that.
Also with respect to Understanding 1, apart from the fact that we think it does not reflect the intention of the agreement, it is our understanding that it will require additional changes in the specification that are not warranted at this point in time. One example of that is the following agreement
Agreement
If the RB sets of a Rel-17 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.
that is highly undesirable provided Understanding 1 is agreed. Additionally, if the specification requires a certain SCS to be configured to work, we don’t see the point in explicitly signaling said SCS.
The original intention of introducing RB sets was to singlehandedly indicate the availability for multiple cell resources (i.e., cell RBs) that can be used for scheduling (by the IAB-DU). For that, the parent and IAB-node need to have a common understanding of what RBs (scheduling resources) in the IAB-DU cell are Soft and to what cell RBs an availability indication is referring to. The RB sets (and consequently the underlying RBs – based on the RB set reference SCS) are essentially a means to address several cell frequency-resources with a single indication. For example, if the RB set reference SCS is 4 times higher than an SCS for cell RBs, the H/S/NA configuration for cell RBs would in principle happen in groups of 4. Thus, the RB set reference SCS is not supposed to be used as a spectrum defining parameter but rather as indicating a grouping factor. In this way, the RB set reference SCS configuration is not even required to have a same SCS value in an existing configuration for cell RBs (irrespective of a configuration via Transmission Bandwidth or Carrier List).

	Huawei, HiSilicon
	As explained in our contribution R1-2300136, understanding 1 may result in undefined H/S/NA resources for a given SCS configurated by NR Carrier List. There is no such issue for understanding 2. However, understanding 2 may result in H/S/NA resources that will never be used for a given SCS. This is reason why we propose another alternative: to define the start RB index as the first RB for each SCS provided in NR Carrier List IE. With this alternative, we think the issues for both understanding 1 and understand 2 can be resolved. However, we also acknowledge the comment that “the frequency position of an RB set, e.g., RB set 0, is different for different SCS-specific carries, and it will also cause ambiguity on the availability indication in DCI format 2-5 which is indicated for RB sets of a DU cell than for RB sets of each SCS-specific carrier.”. We are fine not to pursue understanding 3.
Between understanding 1 and understanding 2, we prefer a solution with minimum spec impact. 
For understanding 1 with the last update, one would need to extend the following RAN1 agreement
Agreement
If the RB sets of a Rel-17 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.
This means if there are some left out RBs which has not been allocated to any RB set due to the offset between different SCS configurations, they are allocated to the first RB set. Of course, one could always configure the reference SCS as the one with the smallest SCS-specific frequency offset across all numerologies. But this means there is no flexibility to configure the frequency granularity of an RB set. 
For understanding 2, there is no dependency between the SCS to determine the starting RB and the reference SCS to determine the frequency granularity of an RB set. However, it also extends the previous RAN1 agreement 
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 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.

Therefore, there is no obvious advantage between the two options. We have a slight preference over Understanding 2.

	Samsung
	Although we showed a preference on understanding 1, we are OK with discussing spec. impacts on each understanding and then would like to go with an option of min. spec. impact. Given the discussion so far, we feel understanding 1 requires some association between reference SCS and frequency granularity of RB set as well as spec. impact for remaining RBs. In this perspective, we can accept understanding 2.


Summary of companies’ inputs
Moderator thanks companies’ inputs on the discussion, and thanks Huawei’s flexibility on understanding 3.
For understanding 1:
With respect to Qualcomm’s and HW’s comment, moderator also thinks the technical concern on understanding 1 can be addressed if we can extend the following agreement to agree that the 1st RB set of a configured SCS-specific carrier may extend below the 1st RB corresponding to the RB sets configuration based on the reference SCS: 
Agreement
If the RB sets of a Rel-17 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.
And from moderator’s view, the motivation of the agreement is to address the remaining RBs that are higher than the last RB set of the RB set configuration, the similar principle can be applied for the RBs below the first RB set.

For understanding 2:
Moderator thinks the modification is needed.
Firstly, the original version is not accurate, it says ‘the RB index’ is a ‘frequency position’=point A+ smallest SCS-specific frequency offset, not aligns with our agreement:
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.
Secondly, the RB index definition in our agreement should follow the following text in 38.211, 
	[bookmark: _Toc19796388][bookmark: _Toc45107356][bookmark: _Toc36026517][bookmark: _Toc29230258][bookmark: _Toc26459614][bookmark: _Toc51774025][bookmark: _Toc106014714]	4.4.4.3 Common resource blocks
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'. 

The relation between the common resource block number  in the frequency domain and resource elements  for subcarrier spacing configuration  is given by

	

where  is defined relative to point A such that  corresponds to the subcarrier centered around point A.


But the original understanding 2 may result in the ambiguity on the RB index of the lowest RB of the first RB set and  a RB for Rel-17 IAB-DU H/S/NA resource configuration may be not in any resource block grid defined in 38.211, take the following as example, how to determine the RB index of the start RB is not clear for understanding 2:
[image: ]
With respect to Ericsson’s comment, moderator wants to clarify that it is not motivated to align RBs among different numerologies, instead, it wants to make a RB for Rel-17 IAB-DU H/S/NA resource configuration align with one of the defined resource block grids in 38.211, and the RB should have an index following current common RB indexing rules.

Based on the above discussion, the following is proposed:

Moderator Proposal 1a:
For the start RB index for the Rel-17 IAB-DU HSNA resource configuration of an IAB-DU cell, down-select one of the following:
· Alt 1: understanding 1 is correct with the following clarification:
· The 1st RB set of a configured SCS-specific carrier may extend below the 1st RB corresponding to the RB sets configuration based on the reference SCS.
· Alt 2: understanding 2 is correct with the following updates:
· Understanding 2: the start RB index for the Rel-17 IAB-DU HSNA resource configuration of the IAB-DU cell is the RB index of the lowest RB at the reference SCS, which overlaps with 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.


Conclusion
[bookmark: _GoBack]Based on companies’ feedback, moderator thinks we can discuss the following proposal during the online session to see more views.
Moderator Proposal 1a:
For the start RB index for the Rel-17 IAB-DU HSNA resource configuration of an IAB-DU cell, down-select one of the following:
· Alt 1: understanding 1 is correct with the following clarification:
· The 1st RB set of a configured SCS-specific carrier may extend below the 1st RB corresponding to the RB sets configuration based on the reference SCS.
· Alt 2: understanding 2 is correct with the following updates:
· Understanding 2: the start RB index for the Rel-17 IAB-DU HSNA resource configuration of the IAB-DU cell is the RB index of the lowest RB at the reference SCS, which overlaps with 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.
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