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Introduction
This contribution provides some considerations on the remaining issues of intra-UE multiplexing/prioritization for URLLC.
Framework for intra-UE multiplexing/prioritization
Timeline requirement for step 2
According to timeline discussion in RAN1#107b-e, there were two options in summary as below. 
	· Option 1: Rel-15 multiplexing timeline applies to the resultant overlapping channels after step 1.
· Option 2: Rel-15 multiplexing timeline applies to all overlapping channels before step 1.



We support Option 2. 
First, as some companies mentioned, Option 1 requires UE have two timelines in parallel, which is for same priority and the other for different priority, which can certainly cause the stop, wait and restart operation. Clearly, it leads to totally different and more complex intra-UE multiplexing among the overlapped PUCCH/PUSCH.  
Second, Option 1 leads to two separate procedures, one for same priorities and another for different priorities, which is contradict with our previous agreement that those are only several steps in one intra-UE multiplexing. UE does not aware of explicitly gap between them. Actually, the Option 1 asks for timeline awareness between different HP and LP UL channels, which have been debated a lot without no consensus. We should not reopen it again. 
Proposal 1. Support Option 2: Rel-15 multiplexing timeline applies to all overlapping channels before step 1.
PUCCH overlapping with multiple PUCCHs of a different priority in step 2
The following agreements were achieved in last RAN1 meeting. For the FFS details, there are two open issues need to study more, including the reference PUCCH resource and time unit. 
	Agreement
For resolving collision of PUCCHs of different priorities without repetitions within a time unit, Step 2.1 consists of the following sub-steps:
· Step 2.1-1: Determine a reference PUCCH resource
· Step 2.1-2: Select O PUCCH resource(s) overlapping with the reference PUCCH resource. 
· Step 2.1-3: Apply Rel-17 intra-UE multiplexing/dropping rules to resolve overlapping among the reference PUCCH resource and O PUCCH resource(s). 
· Step 2.1-4: Loop Step 2.1-1) ~ Step 2.1-3) until there are no overlapping PUCCHs in the time unit.
FFS details



The reference PUCCH resource
For the reference PUCCH resource in step 2.1-1, we support it is determined as in Rel-15, which is Option 2. 
	Agreement
For resolving collision of PUCCHs of different priorities without repetition within a time unit, down-select from the following options:
· Option 1:
· The reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration
· In step 2.1-2, select up to one PUCCH resource overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
· Option 2: 
· The reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration
· In step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
· Option 3: 
· The reference PUCCH resource is determined by prioritizing HP PUCCH over LP PUCCH on top of Rel-15 rules
· In step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
· Option 4: 
· The reference PUCCH resource is determined by prioritizing LP PUCCH carrying HARQ-ACK on top of Rel-15 rules
· In step 2.1-2, If a LP PUCCH carrying HARQ-ACK overlaps with multiple HP PUCCHs and one of the HP PUCCH includes HARQ-ACK, only select the HP PUCCH including HARQ-ACK in step 2.1-2; otherwise, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
FFS: Details on time units for all options



For Option 2, it can directly reuse the Rel-15 pseudo code of UCI multiplexing on PUCCH. E.g. put all PUCCH resource in set Q and find all overlapping PUCCH resources in the next step. Since all PUCCH resources are in the order of the starting symbol, it can find all the overlapping resources in one group one by one. So no extra special re-ordering is needed. 
For the other three methods, there would be some problems if Rel-15 pseudo code is reused.  
For Option 1, it can work but with more unnecessary loops of Step 2.1-1 to 2.1-4. We do not see strong reasons for why only two channels are limited. Actually, all the overlapping channels can be multiplex into one PUCCH in Option 2, which can reduce the loop number and decrease the complexity of UCI multiplexing. 
Assuming Option 3 is adopted, the reference PUCCH resource is determined by prioritizing HP PUCCH over LP PUCCH on top of Rel-15 rules. It requires a specially reorder of HP PUCCH in a group of overlapping channels. If we understand correctly, it still put PUCCH resources in set Q according to the starting symbol and length. However, in the pseudo code of selecting the reference PUCCH, only HP PUCCH can be the reference PUCCH and find its overlapping PUCCHs. For any the LP PUCCH resources, they can only be as overlapping resource. However, there would be some look back operation. In Rel-15, during the finding of all overlapping PUCCH resources, only need to check later PUCCH resources. The previous resources will never be overlapped. In Option 3, not only the later PUCCH but also the previous PUCCH resources are needed to check, which would greatly change the procedure. As the Figured 1 shown, the Q set include {LP A/N, HP A/N, HP SR}. According to Option 3, HP A/N is the reference PUCCH resource, it need to check the later HP SR and previous LP A/N. This look back operation is not preferred. Second, if the intention of Option 3 is to exclude another HP SR in the overlapping PUCCH resources, it is not very useful. Because it was agreed that a resultant PUCCH with HP and LP UCI is not expected to be overlapped with a HP PUCCH. Thus, HP PUCCH is the reference resource do not have significant benefit from this understanding. 


Figure 1: An example for Option 3
For Option 4, its intention is to avoid LP HARQ-ACK dropping. However, as same as Option 3, the order of PUCCH resources in Q should be clarified first. From the description of Option 4, it seems that LP HARQ-ACK is prioritized as reference resource among all the overlapping PUCCH resources. However, it is only useful for the following case, which is HP SR and HP HARQ-ACK are overlapping with LP HARQ-ACK, and HP SR has an earlier starting symbol than HP HARQ-ACK. Otherwise, this Option 4 have same results as Option 2. And Option 4 allows the latter LP HARQ-ACK to be handled first, which is obey the Rel-15 rules.



Figure 2: An example for Option 4

Proposal 2. Support Option 2: 
· The reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration
· In step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 

Time unit to apply Rel-15 timeline
For different time units are configured for HP PUCCH and LP PUCCH, there was a working assumption that the time unit of HP HARQ-ACK is used, we think it is good way to go. 
	Working Assumption
For resolving collision of PUCCHs of different priorities without repetition within a time unit, the time unit of HP HARQ-ACK is used. For a LP PUCCH overlapping with multiple time units, down-select from:
· Alt. 1: the LP PUCCH is associated with the first time unit with overlapping HP PUCCH(s)
· Alt. 2: the LP PUCCH is associated with the first time unit with overlapping HP PUCCH with HARQ-ACK if any. Otherwise, the LP PUCCH is associated with the first time unit with overlapping HP PUCCH(s).
· Alt. 3: the LP PUCCH is associated with the last time unit with overlapping HP PUCCH(s)



Because the time unit of HP HARQ-ACK can reduce the overlapping complexity. Such as if time unit of LP HARQ-ACK is used, there would be more PUCCH channels in several sub-slots over with one slot, when sub-slot is configured for HP HARQ-ACK and slot is configured for LP HARQ-ACK. Then, we need to handle more overlapping cases one by one, which will introduce huge efforts on the current situation.
Second, considering the sub-slot repetition, it is transmitted once per sub-slot. It is easier to judge one repetition is drop or not. Since there is the majority view that PUCCH dropping is done per repetition. 
So we are fine to confirm the WA.
Furthermore, for three alternatives, our first preference is Alt 1. Alt 2 needs specially handle of LP HARQ-ACK. There are some changes when putting PUCCH resources into set Q. The benefit is to provide an additional chance to multiplex LP HARQ-ACK into HP PUCCH. We are fine to consider Alt 2 as well. 
Proposal 3. Confirm the WA and adopt Alt 1 as below: 
For resolving collision of PUCCHs of different priorities without repetition within a time unit, the time unit of HP HARQ-ACK is used. For a LP PUCCH overlapping with multiple time units, the LP PUCCH is associated with the first time unit with overlapping HP PUCCH(s).

Rel-17 intra-UE multiplexing/dropping rules
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]During Step 2.1-3, Rel-17 intra-UE multiplexing/dropping rules are applied to resolve overlapping among the reference PUCCH resource and O PUCCH resource(s).  There are following three cases, which are discuss separately. 
Only one HP PUCCH and one LP PUCCH among the reference PUCCH resource and O PUCCH resource
If there are only one HP PUCCH and one LP PUCCH among the reference PUCCH resource and O PUCCH resource, dropping or multiplexing can be done according to the rules listed in the table below. There are still FFS to be decided.
Table 1: the collision cases for only one HP PUCCH and one LP PUCCH
	 
	HP SR
	HP HARQ-ACK w/o HP SR

	LP HARQ-ACK
	Case 1: Drop LP HARQ-ACK if PUCCH format2/3/4 if HP SR is positive, FFS PUCCH 0/1 (in section 3)
	Case 2: Multiplexing LP and HP HARQ-ACK
FFS: PF0, PF1 for HP HARQ-ACK and SR  (in section 3)

	LP SR
	
	Case 3: Drop LP SR

	P/SP-CSI on PUCCH
	Case 4: Drop CSI if HP SR is positive 
	Case 5: Drop CSI

	LP HARQ-ACK w/o LP SR and CSI
	Case 6: FFS
	Case 7: FFS



For LP HARQ+LP CSI vs HP HARQ-ACK w/o HP SR (Case 7), dropping the LP CSI and multiplexing LP HARQ-ACK on HP PUCCH is preferred. First, it can make sure the transmission of LP HARQ-ACK. So only the eligible UCI type is multiplexed with HP UCI. In addition, LP CSI and LP SR if any are dropped, and no extra coding chain is needed. 
Proposal 4. For LP HARQ+LP CSI vs HP HARQ-ACK w/o HP SR (Case 7), dropping the LP CSI and multiplexing LP HARQ-ACK on HP PUCCH.
[bookmark: OLE_LINK15]One HP PUCCH and multiple LP PUCCH among the reference PUCCH resource and O PUCCH resource
Since it uses the sub-slot as the time unit, within one time unit, there would be up to one LP HARQ-ACK. And it was agree that LP PUCCH(s) without HARQ ACK are dropped before multiplexing. 
	Agreement
To apply Rel-17 intra-UE multiplexing/dropping rules to resolve overlapping among the reference PUCCH resource and O PUCCH resource(s) in step 2.1-3, LP PUCCH(s) without HARQ ACK are dropped before multiplexing if multiplexing is to be performed.



So this case is equal to one HP PUCCH and one LP PUCCH among the reference PUCCH resource and O PUCCH resource, as we discuss above. 


Figure 3: examples for overlapping of one HP PUCCH and multiple LP PUCCH
Observation 1. If one HP PUCCH and multiple LP PUCCH are overlapping, after the dropping of the LP PUCCH without HARQ-ACK, it can be simplified into one HP PUCCH and one LP PUCCH cases, or only HP PUCCH.

Multiple HP PUCCH and one LP PUCCH among the reference PUCCH resource and O PUCCH resource
This case can be resolved by Option 1 or Option 2 in the agreements last meeting, which is the reference PUCCH and select up to one or all PUCCH resource overlapping with the reference PUCCH resource according to Rel-15 pseudo code. We prefer select all PUCCH resource overlapping with the reference PUCCH resource, just as Rel-15 multiplexing rules, to select one PUCCH resource to replace all those overlapping PUCCHs. It is easier and reusing the legacy rules. 


Figure 4: Example for overlapping of multiple HP PUCCH and one LP PUCCH

Proposal 5. If multiple HP PUCCH and one LP PUCCH are overlapping, Option 2 is supported: select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code can be applied.

Multiplexing UCIs of different priorities in a PUCCH
HP SR multiplexed with LP HARQ-ACK
We support the following solutions for multiplexing HARQ-ACK and SR with different priorities. A uniform solution for all the combinations are good approach, especially it keeps consistence with the PUCCH resource selection for the other HP and LP UCI multiplexing.
	Proposal for 3rd round discussion:
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0/1,
· For positive SR, transmit HARQ-ACK on the SR PUCCH resource.
· For negative SR, transmit HARQ-ACK on the HARQ-ACK PUCCH resource.
· If the HP SR is PF0 and the HP SR is positive, 
· 1 bit LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=6} representing {NACK, ACK} respectively;
· 2 bits LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=3, mCS=6, mCS=9} representing {NACK/NACK, NACK/ACK, ACK/ACK, ACK/NACK} respectively.
· Where m0 is configured by initialCyclicShift in the configuration of the HP SR PF0 resource in Rel-16.
· If the HP SR is PF1, and if the HP SR is positive, the 1 bit LP HARQ-ACK can be transmitted on the same SR resource with BPSK, while 2 bits LP HARQ-ACK can be transmitted on the same SR resource with QPSK. 



Proposal 6. Support the Proposal for 3rd round discussion:
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0/1,
· For positive SR, transmit HARQ-ACK on the SR PUCCH resource.
· For negative SR, transmit HARQ-ACK on the HARQ-ACK PUCCH resource.
· If the HP SR is PF0 and the HP SR is positive, 
· 1 bit LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=6} representing {NACK, ACK} respectively;
· 2 bits LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=3, mCS=6, mCS=9} representing {NACK/NACK, NACK/ACK, ACK/ACK, ACK/NACK} respectively.
· Where m0 is configured by initialCyclicShift in the configuration of the HP SR PF0 resource in Rel-16.
· If the HP SR is PF1, and if the HP SR is positive, the 1 bit LP HARQ-ACK can be transmitted on the same SR resource with BPSK, while 2 bits LP HARQ-ACK can be transmitted on the same SR resource with QPSK. 

[bookmark: OLE_LINK2][bookmark: OLE_LINK4]PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK
According to the open issue of PUCCH format 0/1 in PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, we prefer the unified solution for PUCCH format 2/3/4 and PUCCH format 0/1. 
	Agreement
[bookmark: _Hlk93618156]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.



There is only one HP SR selected by UE even if multiple SR overlapping with HARQ-ACK on PUCCH format 0/1 in Rel-15. The rules are listed below in the table. 
Table 2: Rel-15 SR and HARQ-ACK format 0/1 multiplexing
	
	Positive SR PUCCH format 0
	Positive SR PUCCH format 1

	HARQ-ACK format 0
	Transmit HARQ-ACK and SR using HARQ-ACK resource

	HARQ-ACK format 1
	Transmit HARQ-ACK using HARQ-ACK resource 
Drop SR
	Transmit HARQ-ACK and SR using SR resource



Since there is a basic rule that there is no look ahead in UCI multiplexing, UE always do multiplexing and dropping according to the current step, after one UCI dropping, it would be never recover again. So if there is only one HP SR is chosen during the step 1, then all the others SR would be ignored, even if there would be a chance to recover it in step 2. Then, according to this rule, for PUCCH format 0/1 carrying HP HARQ-ACK and SR, still single HP SR is transmitted together with LP and HP HARQ-ACK.
Actually, beside the single SR needs only 1 bit, instead of  bits, the others are the same as the PUCCH format 2/3/4. Then we have the following proposal. 
Proposal 7. When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, information 1 bit for the single HP SR is appended to HP HARQ-ACK bits, which is selected by UE.
Multiplexing UCIs of different priorities in a PUSCH
During the previous meetings, separate coding for HP and LP UCI multiplexing on a PUSCH have been discussed a lot. The following table shows a summary of current status for Rel-17 intra-UE multiplexing on PUSCH with or without UL-SCH. Since PUSCH with or without UL-SCH have the same behaviours, the Table 3 does not include the UL-SCH status. Then there are still three cases still need to resolve. 
Table 3: Summary of separate coding of HP and LP UCI multiplexing on PUSCH
	HP HARQ-ACK
	HP CSI1
	HP CSI2
	LP HARQ-ACK
	LP CSI1
	LP CSI2
	R15 HARQ-ACK rate matching/puncturing and RE mapping 
	R15 CSI part 1 rate matching and RE mapping
	R15 CSI part 2 rate matching and RE mapping
	Dropped

	*
	　
	　
	*
	*
	w/o
	HP HARQ-ACK
	LP HARQ-ACK.
	LP CSI1
	LP CSI2 if any

	*
	　
	　
	*
	　
	　
	HP HARQ-ACK
	LP HARQ-ACK.
	　
	　

	*
	*
	　
	*
	　
	　
	HP HARQ-ACK
	HP CSI1
	LP HARQ-ACK.
	　

	*
	*
	*
	*
	　
	　
	HP HARQ-ACK
	HP CSI1
	HP CSI2
	LP HARQ-ACK.

	
	
	
	*
	
	
	FFS
	
	
	

	　
	*
	w/o
	*
	　
	　
	FFS
	
	
	

	*
	　
	　
	　
	*
	w/o
	FFS
	
	
	


Note: * means there is this type of UCI.
We had the following proposal in last meeting. 
	Proposal for 3rd round discussion:
· If HP HARQ-ACK without LP HARQ-ACK would be transmitted on LP PUSCH, the HP HARQ-ACK should be multiplexed on the LP PUSCH by reusing the rate matching/puncturing and RE mapping for the legacy HARQ-ACK. 
· If LP HARQ-ACK without HP HARQ-ACK would be transmitted on HP PUSCH, down-select from the two options:
· Option 1: The LP HARQ-ACK should be multiplexed on the HP PUSCH by reusing the rate matching/puncturing and RE mapping for the legacy HARQ-ACK.”  
· Option 2: UE follows the same behaviour as that in case of PUSCH with HP HARQ-ACK.



HP HARQ-ACK without LP HARQ-ACK would be transmitted on LP PUSCH
There was some discuss about HP HARQ-ACK without LP HARQ-ACK would be transmitted on LP PUSCH, companies share the same view towards this case. We support this proposal.
Based on the above proposal, it is natural and reasonable to have the same method for HP HARQ-ACK and LP CSI on LP PUSCH. Because LP CSI, including single part CSI or two parts CSI, is treated as same as Rel-15 considering multiplexing on LP PUSCH. No special handle is needed. Thus we have the following proposal. It only adds the existence of LP CSI part, since it reuse the legacy CSI RE mapping and rate matching, this part can be omitted. 
Proposal 8. If HP HARQ-ACK without LP HARQ-ACK and w/o CSI would be transmitted on LP PUSCH, the HP HARQ-ACK should be multiplexed on the LP PUSCH by reusing the rate matching/puncturing and RE mapping for the legacy HARQ-ACK. 
LP HARQ-ACK without P HARQ-ACK would be transmitted on HP PUSCH
According to LP HARQ-ACK without HP HARQ-ACK would be transmitted on HP PUSCH, the existence of HP CSI needs to be discussed together. 
As shown in the Table 2 below, there can be two more cases besides LP HARQ-ACK without HP HARQ-ACK, one is LP HARQ-ACK without HP HARQ-ACK and a single HP CSI, the other is LP HARQ-ACK without HP HARQ-ACK and two HP CSI parts.
Table 4: LP HARQ-ACK without HP HARQ-ACK would be transmitted on HP PUSCH
	　
	HP HARQ-ACK
	LP HARQ-ACK
	HP CSI1
	HP CSI2
	LP CSI1
	LP CSI2
	R15 HARQ-ACK rate matching/puncturing and RE mapping 
	R15 CSI part 1 rate matching and RE mapping
	R15 CSI part 2 rate matching and RE mapping
	dropped

	Option 1
	　
	*
	　
	　
	　
	　
	LP HARQ-ACK
	　
	　
	　

	
	　
	*
	*
	　
	　
	　
	FFS?

	
	　
	*
	*
	*
	　
	　
	FFS

	Option 2
	　
	*
	　
	　
	　
	　
	　
	LP HARQ-ACK
	　
	　

	
	　
	*
	*
	　
	　
	　
	　
	HP CSI1
	LP HARQ-ACK
	　

	
	　
	*
	*
	*
	　
	　
	　
	HP CSI1
	HP CSI2
	LP HARQ-ACK



If Option 1 is adopted, when only LP HARQ-ACK without HP HARQ-ACK, it does no reserve REs for HP HARQ-ACK, there would be problems that if DCI with HP HARQ-ACK is missing. Especially, considering the HP CG-PUSCH case, there is no Total TAI in UL grant DCI, which easy leads to misunderstanding of HARQ-ACK bits between gNB and UE. Second, if HP CSI is existed, a single part or two parts, if LP HARQ-ACK still using R15 HARQ-ACK rate matching/puncturing and RE mapping, the reliability of HP CSI cannot be guaranteed, such as the REs would be decreased when LP HARQ-ACK is multiplexed. Generally, HP CSI has higher priority than LP HARQ-ACK. So for the following three cases, a unified solution should be adopted, which is show as Option 2 in the table above. We have the following proposal. 
Proposal 9. [bookmark: OLE_LINK5]If LP HARQ-ACK without HP HARQ-ACK and w/o CSI would be transmitted on HP PUSCH, UE follows the same behaviour as that in case of PUSCH with HP HARQ-ACK. 
· When only LP HARQ-ACK without HP HARQ-ACK would be transmitted on HP PUSCH, 
· Reuse R15 CSI part 1 rate matching and RE mapping for LP HARQ-ACK.
· When LP HARQ-ACK without HP HARQ-ACK and a single HP CSI would be transmitted on HP PUSCH
· Reuse R15 CSI part 1 rate matching and RE mapping for the single HP CSI.
· Reuse R15 CSI part 2 rate matching and RE mapping for LP HARQ-ACK.
· When LP HARQ-ACK without HP HARQ-ACK and two HP CSI parts would be transmitted on HP PUSCH
· LP HARQ-ACK is dropped.
· Reuse R15 CSI part 1 rate matching and RE mapping for the HP CSI part 1.
· Reuse R15 CSI part 2 rate matching and RE mapping for the HP CSI part 2.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observation and proposals.
Observation 1. If one HP PUCCH and multiple LP PUCCH are overlapping, after the dropping of the LP PUCCH without HARQ-ACK, it can be simplified into one HP PUCCH and one LP PUCCH cases, or only HP PUCCH.

Proposal 1. Support Option 2: Rel-15 multiplexing timeline applies to all overlapping channels before step 1.
Proposal 2. Support Option 2: 
· The reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration
· In step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
Proposal 3. Confirm the WA and Alt 1 is applied. 
[bookmark: _GoBack]Working Assumption
For resolving collision of PUCCHs of different priorities without repetition within a time unit, the time unit of HP HARQ-ACK is used. For a LP PUCCH overlapping with multiple time units, down-select from:
· Alt. 1: the LP PUCCH is associated with the first time unit with overlapping HP PUCCH(s)
Proposal 4. For LP HARQ+LP CSI vs HP HARQ-ACK w/o HP SR (Case 7), dropping the LP CSI and multiplexing LP HARQ-ACK on HP PUCCH
Proposal 5. If multiple HP PUCCH and one LP PUCCH are overlapping, Option 2: select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code can be applied.
Proposal 6. Support the Proposal for 3rd round discussion:
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0/1,
· For positive SR, transmit HARQ-ACK on the SR PUCCH resource.
· For negative SR, transmit HARQ-ACK on the HARQ-ACK PUCCH resource.
· If the HP SR is PF0 and the HP SR is positive, 
· 1 bit LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=6} representing {NACK, ACK} respectively;
· 2 bits LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=3, mCS=6, mCS=9} representing {NACK/NACK, NACK/ACK, ACK/ACK, ACK/NACK} respectively.
· Where m0 is configured by initialCyclicShift in the configuration of the HP SR PF0 resource in Rel-16.
· If the HP SR is PF1, and if the HP SR is positive, the 1 bit LP HARQ-ACK can be transmitted on the same SR resource with BPSK, while 2 bits LP HARQ-ACK can be transmitted on the same SR resource with QPSK. 
Proposal 7. When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, information 1 bit for the single HP SR is appended to HP HARQ-ACK bits, which is selected by UE.
Proposal 8. If HP HARQ-ACK without LP HARQ-ACK and w/o CSI would be transmitted on LP PUSCH, the HP HARQ-ACK should be multiplexed on the LP PUSCH by reusing the rate matching/puncturing and RE mapping for the legacy HARQ-ACK. 
Proposal 9. If LP HARQ-ACK without HP HARQ-ACK and w/o CSI would be transmitted on HP PUSCH, UE follows the same behaviour as that in case of PUSCH with HP HARQ-ACK. 
· When only LP HARQ-ACK without HP HARQ-ACK would be transmitted on HP PUSCH, 
· Reuse R15 CSI part 1 rate matching and RE mapping for LP HARQ-ACK.
· When LP HARQ-ACK without HP HARQ-ACK and a single HP CSI would be transmitted on HP PUSCH
· Reuse R15 CSI part 1 rate matching and RE mapping for the single HP CSI.
· Reuse R15 CSI part 2 rate matching and RE mapping for LP HARQ-ACK.
· When LP HARQ-ACK without HP HARQ-ACK and two HP CSI parts would be transmitted on HP PUSCH
· LP HARQ-ACK is dropped.
· Reuse R15 CSI part 1 rate matching and RE mapping for the HP CSI part 1.
· Reuse R15 CSI part 2 rate matching and RE mapping for the HP CSI part 2.
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