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1 Introduction
Regarding to short-PUCCH for UCI of up to 2 bits, the following agreement was made @ RAN1#90bis
Agreements: (@RAN1#90bis)
· For HARQ-ACK transmission using short PUCCH for up to 2 bits

· In case of 1-bit HARQ-ACK only: 

· The distance between the two cyclic shifts within a PRB is 6

· In case of 2-bit HARQ-ACK only

· The distance between any two adjacent cyclic shifts within a PRB is 3 

· In case of 1-bit HARQ-ACK & SR (positive or negative)

· FFS

· In case of 2-bit HARQ-ACK & SR (positive or negative)

· FFS

There is still FFS on the cases of simultaneous HARQ-ACK & SR. This contribution focus on the remaining issue
2 Simultaneous transmission of HARQ-ACK and SR
Regarding to simultaneous transmission of HARQ-ACK and SR on short-PUCCH, there are some alternatives : (as shown in Figure 1, where x-bit HARQ-ACK assumed)

· Alt1 : less than 2*2^x code resources assigned 
One advantage of Alt1 is to reduce the overhead of code resources. However, specific ACK/NACK/SR bundling rule has to be specified, which complicates the spec and system. If {ACK, NACK} and {NACK, NACK} share the same code resource due to bundling, NW may always treat as {NACK, NACK} conservatively. With bundling, the saving of code resources of PUCCH may introduce extra DL resource overhead. Therefore, there is no strong motivation to adopt Alt1.
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Figure 1. The same or different duration of long-PUCCH in each slot
· Alt2 : 2*2^x code resources assigned

· Alt2a : in one PRB

If all code resources are confined within one PRB, there is some scheduling restriction. For example, within one PRB, NW cannot assign three UEs, all with 2bits HARQ-ACK and SR, to share two PRBs even if only 24 code resources necessary.

· Alt2b : in two separate PRBs
With Alt2b, the minimum required number of PRBs is two. As long as there are more than one or two UEs, there is no extra PRB overhead. If there is only one or two UE for short-PUCCH transmission. One extra PRB overhead is still not a concern. The merit of Alt2b is that it provides the simplest mechanism for simultaneous transmission of HARQ-ACK and SR. Therefore, Alt2b is preferred.

Proposal #1: In case of simultaneous transmission of HARQ-ACK and SR for PUCCH format 0, two separate PRBs are used, where one for negative SR, and the other for positive SR.

In addition, the design of cyclic shifts within a PRB may follow cases of 1or2 bits HARQ-ACK only

Proposal #2: 
· In case of 1-bit HARQ-ACK & SR (positive or negative): 

· The distance between the two cyclic shifts within a PRB is 6

· In case of 2-bit HARQ-ACK & SR (positive or negative)

· The distance between any two adjacent cyclic shifts within a PRB is 3 

Figure 2 shows the example how code resources may be assigned in different cases for certain UE.
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Figure 2. Example of code resource assignment for HARQ-ACK/SR in different cases
3 Conclusion

This contribution discuss simultaneous transmission of HARQ-ACK and SR by PUCCH format 0, and we have below proposals :

Proposal #1: In case of simultaneous transmission of HARQ-ACK and SR for PUCCH format 0, two separate PRBs are used, where one for negative SR, and the other for positive SR.

Proposal #2: 
· In case of 1-bit HARQ-ACK & SR (positive or negative): 

· The distance between the two cyclic shifts within a PRB is 6

· In case of 2-bit HARQ-ACK & SR (positive or negative)

· The distance between any two adjacent cyclic shifts within a PRB is 3 
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