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In this contribution, we discuss the remaining issue#1 for intra-UE multiplexing and prioritization of Rel-17 URLLC [1].
HP PUCCH with HARQ-ACK and SR collides LP HARQ-ACK
In the last meeting, the handling of overlapped HP PUCCH with PF0/1 including HARQ-ACK and SR with LP PUCCH with HARQ-ACK was discussed, and there are two options for further down selection as shown in below.
	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.]


Between these 2 options, we slightly prefer Option 2, because the unnecessary dropping of LP HARQ-ACK should be avoided. Moreover, for Option 0, dropping LP HARQ-ACK may cause additional ambiguity issues. Considering the case of HP PUCCH PF0 including 1 bit HP HARQ-ACK (and HP SR if any) overlaps with 1 bit LP HARQ-ACK, the gNB cannot distinguish HP SR from LP HARQ-ACK under some certain cyclic shifts. 
An example of the ambiguity situation is shown in Figure 1, and Table 1 shows the interpretation of each case. If all HP SRs are negative (Case 1 in the figure), the LP HARQ-ACK will be treated as 1 bit HP HARQ-ACK, and the 2 bits HP+LP HARQ-ACKs will use CS 0/3/6/9 for HP PUCCH PF0; on the other hand, if at least one SR is positive (Case 2 in the figure), the LP HARQ-ACK is dropped, and the 1bit HP HARQ-ACK and 1bit HP SR is transmitted on the same HP PUCCH PF0 with CS 3/9. That means, if UE reports CS 3/9, gNB cannot distinguish whether the 2 bits feedback information represent HP HARQ-ACK + HP SR or HP HARQ-ACK + LP HARQ-ACK. It should be noted that the HP/LP HARQ-ACK with PF0 is normal for the FDD situation, so this situation should not be regarded as a corner case.
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Figure 1 The ambiguity case for Option 0
Table 1 The possible interpretations of the same CS
	Case
	CS = 3
	CS = 9

	Case 1
	HP A/N + LP A/N
(negative SR)
	NACK, ACK
	ACK, NACK

	Case 2
	HP A/N + HP SR
	NACK, positive
	ACK, positive


In addition, it has been discussed in the last meeting on which option is a unified solution. As per the previous agreements, if the HP UCI content is HP SR only with PF 0/1 as highlighted in green, the collided LP HARQ-ACK should be dropped. On the other hand, if the HP UCI content includes HP HARQ-ACK as highlighted in cyan, the collided LP HARQ-ACK would be multiplexed with HP UCI. So in both Option 0 and Option 2 it can be regarded as a unified solution with a legacy agreement.
	Overlapped HP PUCCH
	Overlapped LP PUCCH
	UE behaviour

	HP SR only in PF 0/1 
	LP A/N in PF 0/1/2/3/4
	Drop LP A/N

	HP SR only in PF 0/1 
	LP A/N+CSI/SR in PF  0/1/2/3/4
	Drop LP A/N+CSI/SR

	HP A/N 
	LP A/N
	Mux LP A/N with HP A/N

	HP SR+A/N in PF 2/3/4
	LP A/N
	Mux between HP SR, A/N and LP A/N

	HP SR+A/N in PF 0/1 
	LP A/N
	FFS


Proposal: When a PUCCH carrying HP SR and HP HARQ-ACK with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK:
· Option 2 is adopted, i.e., if HP HARQ-ACK is dynamic HARQ-ACK or SPS HARQ-ACK with sps-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is .
We provided a draft CR as shown in our companion contribution [2].
Conclusions
According to the discussion, following proposals are provided:
Proposal: When a PUCCH carrying HP SR and HP HARQ-ACK with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK:
· Option 2 is adopted, i.e., if HP HARQ-ACK is dynamic HARQ-ACK or SPS HARQ-ACK with sps-PUCCH-AN-List, 1-bit HP SR is appended to HP HARQ-ACK bits. The number of HP UCI bits is .
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