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[bookmark: _Ref521334010]Introduction
[bookmark: _GoBack]For Rel-17 intra-UE multiplexing/prioritization, no agreement has been achieved for HP PUCCH format 0/1 with HARQ-ACK and SR colliding with LP HARQ-ACK (and CSI/SR). In this contribution, we give our considerations on this issue.
Discussion
For handling overlapping PUCCHs/PUSCHs with different priorities in R17, the following was agreed for multiplexing between a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 and a LP PUCCH carrying HARQ-ACK (and CSI/SR).
	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, information bits for K HP SRs are appended to HP HARQ-ACK bits, and treat them as HP UCI, where K (K≥1) PUCCHs semi-statically configured for K HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK.
· The number of HP UCI bits is , same as Rel-15;
· FFS: PF0, PF1
· Reuse other procedures for multiplexing of LP HARQ-ACK and HP HARQ-ACK on PUCCH resource with PF 2/3/4, i.e. separate coding, PRB determination, rate matching and power control.
· If the HP HARQ-ACK is a dynamic HARQ-ACK, a PUCCH resource indicated by PRI is used for multiplexing.
· If the HP HARQ-ACK is a SPS HARQ-ACK, a PUCCH resource determined from the PUCCH resource(s) provided by sps-PUCCH-AN-List is used for multiplexing.
Agreement
To resolve overlapping between a HP PUCCH carrying SR and HP HARQ-ACK with PUCCH format 2/3/4 and a LP PUCCH carrying HARQ-ACK and CSI/SR, only LP HARQ-ACK is multiplexed with HP UCI (i.e., SR and HARQ-ACK) and LP CSI/SR are dropped.
· FFS HP PUCCH with PUCCH format 0/1



For a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, the following proposal was given in last meeting:
	Proposal for 6th round discussion:
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.]



For option 0, LP HARQ-ACK is dropped for positive SR only, and is multiplexed with HP HARQ-ACK for negative SR, gNB cannot differentiate whether UE transmits negative SR and LP HARQ-ACK or positive SR and dropped LP HARQ-ACK on PUCCH format 0 [1].
For option 2, the case is almost the same as the case of HP PUCCH with 2 bits HARQ-ACK overlapping with LP HARQ-ACK and Option 2 basically follows the same rule by treating the HP SR the same as HP HARQ-ACK. Option 2 is also aligned with the previous agreement for HP PUCCH with HP SR and HP HARQ-ACK with PF 2/3/4. If Option 2 is adopted, then for a HP PUCCH with HP SR and HP HARQ-ACK regardless of the PUCCH format, LP HARQ-ACK is multiplexed with HP UCI by treating both HP SR and HP HARQ-ACK and HP UCI.
[bookmark: OLE_LINK7]Hence, it is preferred that PUCCH format 2/3/4 is used for multiplexing HP SR and HP HARQ-ACK carried in a PUCCH with PUCCH format 0/1 and LP HARQ-ACK. 
In addition, only 1 bit HP SR can be multiplexed with HP HARQ-ACK with PF0/1, then if there are more than one HP SRs overlapping with the original PUCCH carrying the HP HARQ-ACK, it should be clarified whether one bit or multiple bits for HP SR are multiplexed with HP HARQ-ACK and LP HARQ-ACK. From the implementation perspective, multiplexing one bit SR would be simpler since UE does not need to record and check the state of all the HP SRs which overlap with the initial HP HARQ-ACK, hence it is preferred that only one bit HP SR is multiplexed with HP HARQ-ACK and LP HARQ-ACK.
[bookmark: OLE_LINK13]Proposal 1: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, LP HARQ-ACK is multiplexed with HP SR and HP HARQ-ACK where 1 bit HP SR is appended to HP HARQ-ACK bits and treated as HP UCI.
Similarly, if the LP PUCCH carries SR and/or CSI in addition to HARQ-ACK, it is proposed to drop LP SR and/or CSI and multiplex LP HARQ-ACK with HP SR and HARQ-ACK carried in PUCCH format 0/1 as proposal 1.
Proposal 2: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK and LP CSI/SR, only LP HARQ-ACK is multiplexed with HP UCI and LP CSI/SR are dropped.
Conclusion
In this contribution, we discuss remaining issues for Rel-17 IIoT/URLLC enhancements and give the following proposals.
Proposal 1: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, LP HARQ-ACK is multiplexed with HP SR and HP HARQ-ACK where 1 bit HP SR is appended to HP HARQ-ACK bits and treated as HP UCI.
Proposal 2: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK and LP CSI/SR, only LP HARQ-ACK is multiplexed with HP UCI and LP CSI/SR are dropped.
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