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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
In RAN1#109 e-meeting, HP PUCCH with HARQ-ACK and SR colliding with LP HARQ-ACK was discussed and no agreements were achieved [1]:
[bookmark: OLE_LINK12]In this contribution, we share our view on HP PUCCH with HARQ-ACK and SR colliding with LP HARQ-ACK.
2. PUCCH carrying HP SR and HP HARQ-ACK with PF0/1 overlapping with a PUCCH carrying LP HARQ-ACK
[bookmark: _Hlk54103374]The issue on HP SR and HP HARQ-ACK with PF0/1 overlapping with LP HARQ-ACK has been discussed in several meetings. In the last RAN1 meeting, the following was proposed. 
	Proposal:

When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK, for HP SR with F1 and HP HARQ-ACK with F0/F1, and HP SR with F0 and HP HARQ-ACK with F0 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs , K>=1
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2, down-select from the two options:
· Option 0: LP HARQ-ACK is dropped when colliding with a PUCCH with HP HARQ-ACK and positive SR. UE behaviour is the same as a PUCCH with LP HARQ-ACK colliding with a PUCCH with HP HARQ-ACK without SR.
· Option 2: 
· [If the HP HARQ-ACK is using a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List,] 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· [If HP HARQ-ACK is using a PUCCH resource provided by n1PUCCH-AN, the LP HARQ-ACK is dropped.]



It is a typical case for URLLC service using PUCCH format 0/1 carrying SR and HARQ-ACK. If option 0 is applied, LP HARQ-ACK would be dropped and LP service performance would be degraded especially for LP HARQ-ACK with the larger payload size. 
For option 0, the potential ambiguity may occur between gNB and UE. For example, when 1 bit HP HARQ-ACK and HP SR with PUCCH format 0 overlaps with 1 bit LP HARQ-ACK and all SRs is negative, UE would treat the case as 1 bit HP HARQ-ACK and 1 bit LP HARQ-ACK. The 2 bits HARQ-ACKs (HP and LP) will use CS 0/3/6/9. If a SR is positive and LP HARQ-ACK is dropped, 1bit HP HARQ-ACK and 1bit HP SR would be transmitted based on HP PUCCH format 0 with CS 3/9. The ambiguity occurs for CS 3/9. 
According to existing agreement when a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 overlaps with a PUCCH carrying LP HARQ-ACK, LP HARQ-ACK is multiplexed with HP UCI. It is reasonable to support multiplexing for PUCCH format 0/1 case from spec integrity perspective. Otherwise, the multiplexing LP HARQ-ACK would be only allowed for partial cases.
Since Option 2 can guarantee the transmission of HP SR, it is slightly preferred.
Proposal 1: When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK, for HP SR with F1 and HP HARQ-ACK with F0/F1, and HP SR with F0 and HP HARQ-ACK with F0 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs, K>=1
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2,
· Option 2: 
· If the HP HARQ-ACK is using a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· If HP HARQ-ACK is using a PUCCH resource provided by n1PUCCH-AN, the LP HARQ-ACK is dropped.


3. Conclusion
In this contribution, we discuss HP PUCCH with HARQ-ACK and SR colliding with LP HARQ-ACK, and the following proposal is made.

Proposal 1: When a PUCCH carrying explicit/implicit HP SR and HP HARQ-ACK, for HP SR with F1 and HP HARQ-ACK with F0/F1, and HP SR with F0 and HP HARQ-ACK with F0 overlaps with a PUCCH carrying LP HARQ-ACK, where the original PUCCH carrying the HP HARQ-ACK before Step 1 overlaps with K HP SRs, K>=1
· In Step 1, 1-bit HP SR is multiplexed to HP HARQ-ACK bits (based on Rel-15 rules) for determining the resultant PUCCH resource. 
· Note: The description of Step 1 here is only for information purpose, which has no spec impact.
· In Step 2,
· Option 2: 
· If the HP HARQ-ACK is using a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is 
· The resultant PUCCH resource for multiplexing HP SR + HP HARQ-ACK + LP HARQ-ACK is either of PF2, PF3, or PF4.
· If HP HARQ-ACK is using a PUCCH resource provided by n1PUCCH-AN, the LP HARQ-ACK is dropped.
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