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PUCCH format 2 and PUCCH format 3 support using multiple PRBs and the UE procedure for selecting the number of PRBs is contained in [1], see also Appendix A. This contribution addresses two issues for this procedure:
· The specification text in [1] is not complete because it assumes that the number of PRBs can always be chosen such that the configured maximum code rate is not exceeded. 
·  The specification text in [1] is unclear because it implies an ordering of a single value.
Furthermore, Appendix B contains some other typos and inconsistencies found in [1].  
Number of PRBs
Our understanding is that the following UE procedure is agreed:
 (
The UE should select the minimum number of PRBs such that the code rate does not exceed the configured maximum code rate. 
)


The specification is not implementing this procedure accurately.
HARQ-ACK bit dropping


The specification text (cf. Appendix A) is not complete because it does not cover the case when the following two conditions cannot be fulfilled[footnoteRef:1]:  and . If these cannot be fulfilled, one solution is to drop HARQ-ACK bits in order for the code rate not to exceed r. However, dropping HARQ-ACK bits would be detrimental (note: it does not occur in LTE for PUCCH format 4, which uses multiple PRBs) and should not be allowed in NR. We see the following alternative solutions to solve the case if the code rate exceeds the maximum code rate: [1:  Note: The notion of HARQ-ACK bit may include any form of bundled HARQ-ACK bit operation. ] 

Alt. 1. It is an error case (i.e., a mis-configuration of the maximum code rate and the maximum number of PRBs) which should not happen and the UE is not expected to drop HARQ-ACK bits.
Option 1-1: No specification impact. Make a note in the RAN1 official meeting report: “The UE is not expected to drop HARQ-ACK bits”.
Option 1-2: Specification impact. Add the sentence to the TS38.213:  “The UE is not expected to drop HARQ-ACK bits”.
Alt. 2. HARQ-ACK bits are not dropped but the UE is allowed to use more PRBs than the maximum configured number of PRBs until the code rate does not exceed the maximum configured code rate.
Alt. 3.  HARQ-ACK bits are not dropped but the UE is allowed to transmit with a code rate which exceeds the maximum configured code rate.
Basically the same issue is also present in Sec. 9.2.5.2 (also including PUCCH format 4) when HARQ-ACK/SR is multiplexed with CSI and CSI is dropped until the code rate does not exceed the maximum configured code rate. The text in Sec. 9.2.5.2 does not describe the UE procedure if even dropping all CSI does not result in a sufficiently low code rate. Based on this, our suggestion is to solve the issue according to Alt. 1.
Proposal 1: It is an error case if the maximum number of PRBs and/or the maximum code rate is configured such that the code rate for HARQ-ACK bit transmission would exceed the maximum configured code rate. Conclude the issue by either of the following two options:
Option 1-1: No specification impact. Make a note in the RAN1 official meeting report: “The UE is not expected to drop HARQ-ACK bits”.
Option 1-2: Specification impact. Add the sentence to TS38.213:  “The UE is not expected to drop HARQ-ACK bits”.
PRB starting position 
The specification text is unclear as it mixes two objectives; determining the number of PRBs and determining the starting index of the PRB. Firstly, as underlined below, the number of PRBs is a single value (e.g., 4) and cannot be ordered (there is no first PRB, second PRB, …). 

“…the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by higher layer parameter PUCCH-F2-number-of-PRBs or PUCCH-F3-number-of-PRBs and starts from the first PRB from the number of PRBs, that results to…”
Secondly, the PUCCH resource already includes the starting PRB (e.g., PUCCH-starting-PRB, PUCCH-2nd-hop-PRB), hence the underlined text above is thereto superfluous and should be removed.
Proposal 2: Remove the following text in Sec. 9.2.3 and Sec. 9.2.5.1 of TS38.213:”… and starts from the first PRB from the number of PRBs…”.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]The following proposals are given in relation to determining the number of PRBs for PUCCH format 2 and PUCCH format 3.
Proposal 1: It is an error case if the maximum number of PRBs and/or the maximum code rate is configured such that the code rate for HARQ-ACK bit transmission would exceed the maximum configured code rate. Conclude the issue by either of the following two options:
Option 1-1: No specification impact. Make a note in the RAN1 official meeting report: “The UE is not expected to drop HARQ-ACK bits”.
Option 1-2: Specification impact. Add the sentence to TS38.213:  “The UE is not expected to drop HARQ-ACK bits”.
Proposal 2: Remove the following text in Sec. 9.2.3 and Sec. 9.2.5.1 of TS38.213:”… and starts from the first PRB from the number of PRBs…”.
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Appendix A
Sec. 9.2.3










If a UE transmits HARQ-ACK bits and  bits using PUCCH format 2 or PUCCH format 3, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by higher layer parameter PUCCH-F2-number-of-PRBs or PUCCH-F3-number-of-PRBs and starts from the first PRB from the number of PRBs, that results to  and, if , , where , , , and  are defined in Subclause 9.2.5.2. 
Sec. 9.2.5.1











If a UE transmits periodic CSI or semi-persistent CSI using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and, respectively, PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, one bit representing a SR value is appended to the CSI bits as described in Subclause 9.2.5.2.If a UE transmits HARQ-ACK bits,  SR bit, and  bits using PUCCH format 2 or PUCCH format 3, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs provided respectively by higher layer parameter PUCCH-F2-number-of-PRBs or PUCCH-F3-number-of-PRBs and starts from the first PRB from the number of PRBs, that results to  and, if ,  , where , , , and  are defined in Subclause 9.2.5.2.
Appendix B
The following typos and inconsistencies are present in [1].
Sec. 9.2.5.2
The state TRUE is missing for PUCCH format 4.
If a UE has periodic/semi-persistent CSI reports and HARQ-ACK/SR to transmit in a PUCCH and the UE does not determine a PUCCH format 2 or 3 or 4 to transmit HARQ-ACK/SR and the UE is configured to transmit periodic/semi-persistent CSI report(s) in a PUCCH using PUCCH format 2 or PUCCH format 3 or PUCCH format 4, respectively, and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI, respectively   
Secs. 10.1, 13, 9.1.3.1 and 9.1.3.2
The representation of the modulo operation is not consistent. Sec. 10.1 and 13 use y=x mod z while Sec. 9.1.3.1 and 9.1.3.2 use y=mod(x,z). 
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