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Introduction
In this contribution, we express our views on Intra-UE prioritization and multiplexing based on the agreements reached in past meetings [1-7].
Framework for intra-UE multiplexing/prioritization
With only 1 meeting left, RAN1 does not have sufficient time to work on capability 3. Therefore, only capability 1 is supported for Rel-17 intra-UE multiplexing. 
For capability 1, 2-step based intra-UE multiplexing procedure is applied, 
· Step 1: Resolve overlapping PUCCHs and/or PUSCHs with the same priority
· Step 2: Resolve overlapping PUCCHs and/or PUSCHs with different priorities 
· Step 2-1: Resolve collision of LP PUCCHs and HP PUCCHs. 
· Step 2-2: Resolve collision of PUCCHs and PUSCHs of different priorities. 
Note: Avoid recursive pseudo-code to implement this procedure
RAN1 also agreed that Rel-15 multiplexing timeline should be met for all overlapping channels, regardless of multiplexing or cancellation operation. 
Timeline 
RAN1 agreed Rel-15 timeline is applied for both multiplexing and cancellation. Companies achieved consensus that Rel-15 timeline should be met for overlapping channels with same priority in step 1, while companies hold different views on whether Rel-15 timeline should be met for all overlapping channels before step 1 (the deadline is t0 shown in Figure 1) or after step 1 (the deadline is t1 shown in Figure 1), to resolve collision between PUCCH/PUSCH with different priorities in step 2. 
It seems reasonable to only require the resultant channels after step 1 to meet Rel-15 timeline requirement, because multiplexing or cancellation between different priorities is performed after step 1. As shown in Figure 1-1 & 1-2, HP DCI for HP PUCCH or HP PUSCH should come before t1 but can come later than t0. However, the key question is, how much impact/additional complexity at UE side, if a different reference for Rel-15 timeline is applied for Rel-17 intra-UE multiplexing? 
In Figure 1-1, if UE starts bit preparation for LP UCI carrying in LP PUSCH, e.g., perform rate matching according to the number of REs for LP UCI, determine RE locations for LP UCI mapping and also perform rate matching for PUSCH, at t0, and if HP DCI comes after t0, UE needs to redo the multiplexing for LP UCI, because the number of REs for LP UCI, RE locations for LP UCI mapping, and rate matching for PUSCH changes with appearance of HP HARQ-ACK. If UE only determines whether to multiplex LP UCI onto LP PUSCH at t0 while starts bit preparation for LP UCI after t1, HP DCI coming after t0 does not impact bit preparation for LP UCI. In Figure 1-2, UE anyway has to start to determine LP PUCCH resource carrying both LP A/N and CSI at t0, because UE does not know the starting symbol of resultant LP PUCCH until UE finishes determination of the resultant LP PUCCH resource (e.g., find the overlapped LP PUCCHs, and perform Rel-15 PUCCH multiplexing procedure to determine resultant PUCCH resource). Assuming UE has determined PUCCH resource for resultant PUCCH at t2. If HP DCI for HP PUSCH can come at t1 which is later than t2, it requires UE to stop processing and wait until t1.  At t1, UE starts step 2 if UE has detected HP DCI before t1. If no HP DCI has been detected, UE resumes LP PUCCH preparation which was stopped at t2. The stop and wait procedure may have large impact on existing UE implementation, because Rel-15 UE implementation can process PUSCH from t0 without such stop and wait step.  

It is noted that, in Rel-15, it is required that all overlapping channels, e.g., overlapping PUCCH(s) and PUSCH(s), should meet the deadline determined by the UL channel with earliest starting symbols among all these PUCCH(s) and PUSCH(s). If HP PUCCH in Figure 1-1 is replaced with another LP PUCCH, or, if HP PUSCH in Figure 1-2 is replaced with a LP PUSCH, then, it is same as Rel-15. The multiplexing deadline is t0. Considering existing UE implementation may support PUSCH/PUCCH bit preparation at t0, it is desirable to apply same timeline for different priorities. 

	TS 38.213 9.2.5
…
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions



	

	


	Figure 1-1: Illustration of different preparation deadline 
	Figure 1-2: Illustration of different preparation deadline 



Proposal 1: When Rel-17 UCI multiplexing for different priorities is performed, Rel-15 timeline is met for all overlapping channels (before step 1), which is same as Rel-15. 
Details for step 2 
Step 2-1 Resolve collision of PUCCHs with different priorities
Time unit 
For resolving collision of PUCCHs of different priorities without repetitions within a time unit, RAN1 had some discussion on whether slot (same as Rel-15) as time unit is sufficient or time unit of HP HARQ-ACK is necessary. The benefit of using slot as time unit is, Rel-15 procedure can be reused by adding all LP/HP PUCCHs into set Q for a slot and then process a pair of LP PUCCH and HP PUCCH in time order (option 1), which is essentially aligned with order of the time unit of HP HARQ-ACK (1st, 2nd…sub-slots in sequence), while it does not require any additional standard effort to resolve new issues caused by the time unit of HP HARQ-ACK. The only drawback is, if HP PUCCH is configured with sub-slot, it seems UE has to process PUCCH resources in previous sub-slot because set Q includes all PUCCH resources in a slot. However, due to agreed assumption that resultant HP PUCCH does not move out of a sub-slot, UE actually does not perform any multiplexing/dropping for PUCCHs in previous sub-slot, therefore UE effectively does not process those PUCCH resources, which does not add any material UE complexity. On the contrary, if the time unit of HP HARQ-ACK is used, either much standard effort and UE complexity or additional scheduling restriction is unavoidable for LP PUCCH association with a HP time unit. 
In last meeting, RAN1 rushed into a working assumption that the time unit of HP HARQ-ACK is used without well-justified technical benefit. Companies provided 3 alternatives for LP PUCCH association with a HP time unit. Unfortunately, all 3 alternatives only focus on a LP PUCCH overlapping with a HP PUCCH without consideration of a LP PUCCH which is not overlapped with any HP PUCCH before step 2-1 while it overlaps with a resultant HP PUCCH. Figure 2 provides an example. Assuming 2-sub-slots configuration, according to any of Alt 1/2/3, LP HARQ-ACK is added in set Q for sub-slot #0, while LP CSI is not added in any of sub-slots. UE processes all PUCCHs in the set Q in sub-slot #0 and generates a resultant HP PUCCH carrying HP HARQ-ACK and LP HARQ-ACK. The resultant HP PUCCH is still within sub-slot #0 but it overlaps with LP CSI which is not added in sub-slot #0 or sub-slot #1. Then, the collision between resultant HP PUCCH and LP CSI can not be resolved, according to Alt 1/2/3. 
· 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)


            
Figure 2: A LP PUCCH for LP CSI not overlapping with HP PUCCH1 but overlapping with resultant HP PUCCH

Then, either separate rules for a LP PUCCH overlapping with a HP PUCCH (Alt 1/2/3) and a LP PUCCH not overlapping with a HP PUCCH (Alt X/Y/Z) should be defined, or totally new unified solution should be considered (Alt 1/2/3 in working assumption is not supported), or additional scheduling restriction is added. 
· If separate rules for a LP PUCCH overlapping with a HP PUCCH and a LP PUCCH not overlapping with a HP PUCCH are defined, 
· For a LP PUCCH overlapping with a HP PUCCH, Alt-1 which strictly processes in time order as Rel-15 is preferred. Alt-2 or Alt-3 is not preferred, because Alt-2 or Alt-3 would require a back-to-front processing, and Alt-2 leads to different UE behavior depending on HP UCI type, e.g., if there is an overlapped HP HARQ-ACK in sub-slot, the LP PUCCH is associated with the sub-slot, otherwise, the LP PUCCH is associated with 1st sub-slot containing HP PUCCH. Apparently, Alt 2/3 requires larger standard effort and dramatically increased UE complexity. 
· For a LP PUCCH not overlapping with a HP PUCCH, after UE finishes processing for all PUCCHs in set Q in a sub-slot, UE checks again whether there is any LP PUCCH overlapping with the resultant PUCCH in set Q. In other words, additional loop is required, e.g., UE searches all PUCCHs in set Q again to check whether any overlap with a LP PUCCH not in the set Q, and then, UE drops the LP PUCCH if any overlapping is identified. Alternatively, in the middle of processing PUCCHs in a sub-slot, UE checks whether a resultant HP PUCCH overlaps with a LP PUCCH not in set Q.  Apparently, by either alternative, UE complexity and standard effort is further increased. 
· If a new unified solution is considered, a LP PUCCH can be associated with 1st overlapped HP time unit containing a HP PUCCH resource, no matter the LP PUCCH overlaps with the HP PUCCH resource or not. Then, if a LP PUCCH resource is not multiplexed/dropped in a HP time unit, the LP PUCCH resource is added in 2nd overlapped HP time unit containing a HP PUCCH resource again, until all overlapped HP time unit is processed. Apparently, UE complexity is increased, because UE may process the same LP PUCCH resource in multiple HP time units. 
· If no additional processing is preferred, additional restriction can be added, e.g., the resultant HP PUCCH does not overlap with a LP PUCCH without HARQ-ACK. Apparently, it essentially reverts the previous agreement which allows overlapping between a resultant HP PUCCH and LP PUCCH. 

Observation 1: If HP HARQ-ACK time unit is used for step 2-1, Alt 1/2/3 in working assumption is NOT workable, if a LP PUCCH does not overlap with a HP PUCCH before step 2-1 but overlaps with a resultant HP PUCCH in step 2-1 (the agreed scenario in last meeting)

Observation 2: If HP HARQ-ACK time unit is used for step 2-1, either separate rules for a LP PUCCH overlapping with a HP PUCCH (Alt 1/2/3) and a LP PUCCH not overlapping with a HP PUCCH (Alt X/Y/Z) should be defined, or a new unified solution should be considered (replacing Alt 1/2/3 in working assumption), or additional scheduling restriction is required (conflicted with agreement in last meeting), which apparently leads to huge standard effort, UE implementation complexity or poor scheduling flexibility. 

Based on the analysis above, the working assumption cannot work. This being the case, it is reasonable to look at a simple and flexible solution rather than trying to fix the bug of a impaired solution in working assumption. It should be noted that, using slot as time unit for PUCCH processing, a simple and unified solution can be applied to LP PUCCH overlapping with or without a HP PUCCH without any additional scheduling restriction or standard effort or UE implementation complexity. In Figure 2, set Q includes LP HARQ-ACK, HP HARQ-ACK, LP CSI in slot #0. UE first processes a pair of LP PUCCH and HP PUCCH in time order so that UE generates a resultant HP PUCCH carrying HP HARQ-ACK and LP HARQ-ACK first. Then, UE processes the resultant HP PUCCH and LP CSI. UE drops LP CSI because LP CSI overlaps with the resultant HP PUCCH per the  agreement in last meeting.
Observation 3: Using slot as time unit in step 2-1 is simple for both standard and UE implementation (without any additional rule for LP PUCCH association) and no restriction on scheduling flexibility. 
Proposal 2: To resolve collision of PUCCHs with different priorities in a time unit in step 2-1, slot is used as the time unit. 

Sub-steps for step 2.1 
In Rel-15, all PUCCH resources eligible for multiplexing in a time unit (slot) is added in a set Q. 
· In step 1: Determine a reference PUCCH resource.
More specifically, the reference PUCCH resource in 1st step is PUCCH resource with index j-o (lowest PUCCH resource index of unprocessed PUCCHs) within set Q ordered according to the earliest starting symbol followed by longest duration. 
	· a resource with earlier first symbol is placed before a resource with later first symbol
· for two resources with same first symbol, the resource with longer duration is placed before the resource with shorter duration



· In step 2, Select O PUCCH resource(s) overlapping with the reference PUCCH resource.
More specifically, UE checks a PUCCH resource with next index j+1. It is noted that UE does NOT check a PUCCH resource with index smaller than refernce PUCCH resource index. 
· If the PUCCH resource with index j+1 does not overlap with reference PUCCH resource j-o, UE skips current reference PUCCH resource, and UE updates j=j+1 and updates the reference PUCCH resource (j-o) with the updated j, and performs step 2 again. 
	While [image: ]



if  and resource  overlaps with resource  




else
if [image: ]
…
else
[image: ]
end if
end if
end while



· If the PUCCH resource overlaps with reference PUCCH resource j-o, UE searches next O-1 PUCCH resources one by one with consecutive PUCCH index overlapping with the reference PUCCH resource until next PUCCH resource does not overlap with reference resource.  
	


if  and resource  overlaps with resource  




else



· In step 3, Determine a single PUCCH resource for multiplexing UCI associated with the reference PUCCH resource and O PUCCH resource(s). 
More specifically, a single PUCCH resource for multiplexing UCI associated with the overlapping channels with consecutive PUCCH resource indexes identified after step 2. The resultant PUCCH resource is added in set Q and the group of overlapping PUCCH resources are removed from set Q.
	
if 

determine a single resource for multiplexing UCI associated with resources  as described in Clauses 9.2.5.1 and 9.2.5.2 
set the index of the single resource to [image: ] 





· In step 4, Loop step 1~3 until there are no overlapping PUCCHs in the time unit.
Based on above 4 steps of Rel-15, RAN1 made high-level agreement of following sub-steps to resolve collisions of PUCCHs with different priorities in a time unit with aim of reusing Rel-15 procedure as much as possible. 
· 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
RAN1 discussed 4 options based on these 4 sub-steps. For each option, step 2.1-1 ~ step 2.1-3 is implemented differently. Table 1~4 summarizes the difference between sub-steps in Rel-17 and Rel-15, additional standard effort for multiplexing/dropping rules with and without repetition, UE implementation complexity and LP UCI dropping cases for each option. 
Table 1 Comparation of option 1/2/3/4 and Rel-15 procedure
	
	Option 1
	Option 2
	Option 3
	Option 4

	Step 2.1-1
	Same as Rel-15



PUCCHs are ordered in time, and the reference PUCCH resource  is determined with earliest starting symbol followed by longest duration as in Rel-15

	Same as Rel-15



PUCCHs are ordered in time, and the reference PUCCH resource  is determined with earliest starting symbol followed by longest duration as in Rel-15

	Totally different from Rel-15.
The reference PUCCH resource (k could be different from j in Rel-15) is chosen from HP PUCCH resource, which may have a later staring symbol/shorter duration compared with LP PUCCH.  
	Totally different from Rel-15
The reference PUCCH resource  (k could be different from j) is LP HARQ-ACK if any, which may have a later staring symbol/shorter duration compared with other PUCCHs.   

	Step 2.1-2
	Align with Rel-15, with minor modification of Rel-15


Select only O=1 PUCCH resource (resource index j+1) overlapping with the reference PUCCH resource. 
	Same as Rel-15


Select all consecutive O PUCCH resources (resource index j+1, … j+O-1) overlapping with the reference PUCCH resource, where O≥1.
	Totally different from Rel-15, with huge modification of Rel-15. 

Select all O LP PUCCH resources overlapping with the reference PUCCH resource. 
Different from Rel-15, The PUCCH resource indexes for these O LP PUCCHs may be smaller than  , and indexes may be inconsecutive. 
	Totally different from Rel-15, with huge modification of Rel-15.
Selection of O PUCCH resources varies with UCI type:
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. 


	Step 2.1-3 (except Rel-17 multiplexing/dropping rules)
	Same as Rel-15 


A single PUCCH resource survives, and adds in set Q.  All PUCCH resources in step 2.1-2 are removed from set Q, 



	Different from Rel-15, few modifications for Rel-15 


More than PUCCH resources can survive. 
Some PUCCH resources in step 2.1-2 is removed from set Q while some PUCCH resources is kept in set Q, requiring modification of add/remove PUCCH resource.
	Align with Rel-15, but medium modification for Rel-15 

Same as Rel-15 that a single PUCCH resource survives, BUT Rel-15 pseudo-code for removal of PUCCH resources cannot be reused, due to non-consecutive PUCCH resource indexes of LP and HP PUCCH. 

	Totally different from Rel-15, and medium modification for Rel-15

More than PUCCH resources can survive, Moreover, due to non-consecutive PUCCH resource indexes of LP and HP PUCCH, Rel-15 pseudo-code cannot be reused.

	Observation 
	Rel-15 pseudo-code can be reused for all sub-steps with 1~2 lines revision for step 2.1-2. 
	Rel-15 pseudo-code can be reused for all sub-steps with 3~4 lines modification for step 2.1-3. 
	Totally new pseudo-code is needed to support step 2.1-1~2.1-3.

	Totally new pseudo-code is needed to support step 2.1-1~2.1-3. 




Table 2 UE complexity comparation for option 1/2/3/4
	
	Option 1
	Option 2
	Option 3
	Option 4

	UE implementation complexity 
	Small 
The processing is strictly in time order as Rel-15.
Rel-15 pseudo-code can be reused with 1~2 lines revision. 


	Small to Medium 
The processing is strictly in time order as Rel-15.
Rel-15 pseudo-code can be reused with 3~4 lines modification.
	High 
The processing is not strictly in time order as Rel-15. 
Totally new pseudo-code is needed. 

	Very high. 
The processing is not in time order, that is totally different from Rel-15 implementation. 
UE has to prepare several procedures and picks one procedure according to LP/HP UCI type. 




Table 3 Additional multiplexing/dropping rule for option 1/2/3/4 
	
	Option 1
	Option 2
	Option 3
	Option 4

	Time unit 
	Workable for both slot as time unit, and HP HARQ-ACK PUCCH as time unit. 
	Only workable for HP HARQ-ACK PUCCH as time unit, considering the case of a LP PUCCH overleaping with more than one HP PUCCH in different sub-slot. 

	Workable for both slot as time unit, and HP HARQ-ACK PUCCH as time unit.

	Only workable for HP HARQ-ACK PUCCH as time unit, considering the case of a LP PUCCH overleaping with more than one HP PUCCH in different sub-slot, e.g., one LP HARQ-ACK overlapping with two HP HARQ-ACKs. 



	Additional rule for multiplexing/dropping without repetition in a time unit
	No need

	Yes. 
New rule is needed to handle one LP PUCCH overlapping with one HP HARQ-ACK and one HP SR case. 
	No need

	No need

	Additional rule for multiplexing/dropping with repetition for at least one PUCCH in a time unit
	No need
	Yes. 
New rule is needed to define whether to resolve collisions of PUCCHs without repetitions first or not, if there’re more than two overlapping PUCCHs and at least one PUCCH is with repetitions, which impacts step 2.1-1/2/3. 
	Yes. 
New rule is needed to define whether to resolve collisions of PUCCHs without repetitions first or not, if there’re more than two overlapping PUCCHs and at least one PUCCH is with repetitions, which impacts step 2.1-1/2/3.
	Yes. 
New rule is needed to define whether to resolve collisions of PUCCHs without repetitions first or not, if there’re more than two overlapping PUCCHs and at least one PUCCH is with repetitions, which impacts step 2.1-1/2/3.



Table 4 LP UCI dropping comparation for option 1/2/3/4
	
	Option 1
	Option 2
	Option 3
	Option 4

	Case 1: LP HARQ-ACK overlaps with HP SR and HP HARQ-ACK in time order
	LP HARQ-ACK is dropped 
	LP HARQ-ACK may be transmitted, if LP HARQ-ACK is chosen at reference PUCCH resource, but latency of HP SR would be increased
	LP HARQ-ACK is dropped 

	LP HARQ-ACK can be transmitted 


	Case 2: If HP HARQ-ACK overlaps with LP CSI and LP HARQ-ACK in time order
	LP CSI is dropped
	LP CSI is dropped
	LP CSI is dropped
	LP CSI is transmitted, if the resultant PUCCH with HP and LP HARQ-ACK does not overlap with LP CSI, otherwise, LP CSI is dropped

	Other 20+ cases
	4 options are the same
	4 options are the same
	4 options are the same
	4 options are the same



Obviously, Option 1 is a simple and unified solution for all cases with minor additional standard effort and UE complexity (exactly reusing Rel-15 procedure by adding one restriction of resolving the collision between only one PUCCH resource j+1 with priority x and reference PUCCH resource j-o with priority j). Meanwhile, the drop of LP HARQ-ACK or LP CSI is marginable, i.e.,1 or 2 cases out of 20+ cases. 
Figure 3-1 provides an example for option 1. HP HARQ-ACK is configured with 7-symbol sub-slot. If using slot as time unit, in set Q, LP HARQ-ACK is PUCCH resource 0, HP HARQ-ACK1 is PUCCH resource 1, HP SR is PUCCH resource 2, LP CSI is PUCCH resource 3 and HP HARQ-ACK2 is PUCCH resource 4 according to starting symbol locations. UE first selects reference PUCCH resource 0 (LP HARQ-ACK) and finds PUCCH resource 1(HP HARQ-ACK1) and generates resultant PUCCH with LP and HP UCI if HP HARQ-ACK1 is without repetition (LP HARQ-ACK is dropped if HP HARQ-ACK1 is with repetition). UE updates PUCCH resources in set Q by removing HP HARQ-ACK1 and LP HARQ-ACK and adding resultant PUCCH resource, and UE orders 4 PUCCHs, i.e., resultant PUCCH as PUCCH resource 0, HP SR is PUCCH resource 1, LP CSI is PUCCH resource 2 and HP HARQ-ACK2 is PUCCH resource 3. Because PUCCH resource 0,1,2 is non-overlapped, UE finally selects LP CSI (PUCCH resource 2) as reference PUCCH resource and finds overlapped HP HARQ-ACK2 (PUCCH resource 3). UE drops LP CSI. And the whole procedure is done. UE transmits a resultant PUCCH with LP and HP HARQ-ACK1, a HP PUCCH with HP SR and a HP PUCCH with HP HARQ-ACK2. 
In figure 3-2, the location of HP SR and HP HARQ-ACK1 is switched. Then, UE first selects reference PUCCH resource 0 (LP HARQ-ACK) and finds PUCCH resource 1(HP SR) and drops LP HARQ-ACK. The remaining procedure is same as figure 3-1. 
	

	


	Figure 3-1
	Figure 3-2



Observation 4: Option 1 is a simple and unified solution for all cases with minor additional standard effort and UE complexity with negligible LP UCI dropping probability. 
· Option 1 offers simplest UE implementation. 
· Option 1 and option 2 strictly follow Rel-15 processing time order and reuse Rel-15 pseudo-code with minor (option 1) and medium (option 2) modification, while option 3 differs from Rel-15 processing time order by checking a HP PUCCH first which may be later than a LP PUCCH and it requires a new pseudo-code/procedure and option 4 totally deviates Rel-15 procedure which requires a new pseudo-code/procedure.
· Option 1 requires minimum standard effort. 
· Option 1 works without any new rules for multiplexing/dropping of more than two overlapped channels with or without repetition, while option 2/3/4 requires additional standard efforts. 
· Option 4 provides lower LP UCI dropping probability for 2 cases out of 20+ cases, compared with other options. Option 1 and option 3 achieves same LP UCI dropping probability. 

Proposal 3: Support option 1 for step 2-1.  
· Step 2.1-1: Determine a reference PUCCH resource Q (j-o) with earliest starting symbol followed by longest duration. 
· Step 2.1-2: Select single PUCCH resource Q (j+1) 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 Q (j-o) and the PUCCH resource Q (j+1). 
· Step 2.1-4: Loop Step 2.1-1) ~ Step 2.1-3) until there are no overlapping PUCCHs in the time unit.
         Note: slot or sub-slot as time unit can be applied for option 1. 
Step 2-2 Resolve collision of PUCCH and PUSCH with different priorities
In last meeting, RAN1 agreed to reuse Rel-15/16 rule for PUSCH selection to resolve collision of PUCCH and PUSCHs with different priorities in step 2-2. Only one FFS point is left open, i.e., whether/how dropping is performed before UCI multiplexing. 
During the discussion, the following aspects were discussed, 
· Whether to first drop a LP PUSCH overlapping with HP PUCCH carrying positive SR before UCI multiplexing. 
To avoid undesirable drop of HP HARQ-ACK which is carried by a LP PUSCH overlapping with HP SR, RAN1 should confirm the working assumption that LP PUSCH(s) overlapping with HP PUCCH which carries positive SR are dropped before UCI multiplexing in step 2.2. 
· Whether to first drop a CG PUSCH colliding with semi-static DL symbols/SSB/SFI/UL CI before UCI multiplexing 
A PUSCH colliding with semi-static DL symbols/SSB/SFI/UL CI is not a new issue in Rel-17, it may also happen in Rel-15 and Rel-16, though a PUSCH in Rel-15/16 only carries UCI with same priority. Therefore, the same handling in Rel-15/16 should be reused, i.e., handle the collision after the whole multiplexing/cancellation procedure. gNB can avoid the cancellation of a PUSCH carrying HP HARQ-ACK by proper scheduling, e.g., by scheduling a DG PUSCH to replace the LP PUSCH for HP UCI multiplexing. 
· Whether to first drop a LP CG PUSCH colliding with a HP CG PUSCH before UCI multiplexing 
There is no explicit timeline for LP and HP CG PUSCH collision case. RAN1 agreed that it is up to UE implementation to ensure a LP CG PUSCH is cancelled timely, if two MAC PDUs are delivered to PHY layer. To minimize the impact on intra-UE multiplexing, it is reasonable to assume UE ensures single MAC PDU delivered to PHY layer so that only one CG PUSCH is involved in intra-UE multiplexing procedure. 
Proposal 4: For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, Rel-15/16 rule is reused for PUSCH selection for HARQ ACK multiplexing, except the LP PUSCH overlapping with a HP PUCCH with positive SR is dropped before multiplexing. 
Proposal 5: If UCI-MuxWithDifferentPriority or UCI-MuxWithDifferentPriority-secondaryPUCCH group is enabled for a cell group, it is not expected that MAC PDUs are delivered for two overlapping CG PUSCHs of different PHY priorities on a serving cell within the same cell group. 
HARQ-ACK and HARQ-ACK collisions of different priorities
Bit order of 1 bit LP and 1 bit HP HARQ-ACK
For the scenario where a PUCCH carrying high-priority HARQ-ACK overlaps with another PUCCH carrying low-priority HARQ-ACK and the total payload size is two bits, it would be straightforward to place [high-priority HARQ-ACK bit, low-priority HARQ-ACK bit] in order. 
Proposal 6: For the scenario where a PUCCH carrying high-priority HARQ-ACK overlaps with another PUCCH carrying low-priority HARQ-ACK and the total payload size is two bits, the order of the multiplexed two bits is [high-priority HARQ-ACK bit, low-priority HARQ-ACK bit].
Multiplexing of HP SR+ HP HARQ-ACK with PF 0/1 and LP HARQ-ACK 
RAN1 agreed to support multiplexing of a HP PUCCH with HP SR + HP HARQ-ACK and a LP PUCCH with LP HARQ-ACK. If the HP PUCCH is with PUCCH format 2/3/4, both HP SR and HP HARQ-ACK are treated as HP UCI and then Rel-17 procedure for separate coding, PRB determination, rate matching and power control is applied. The details for HP PUCCH with PUCCH format 0/1 are FFS. The discussion points for HP PUCCH format 0/1 are, 
· If K＞1 HP SRs overlaps with original PUCCH format 0/1 carrying 1- or 2-bits HP HARQ-ACKs, the number of HP UCI bits is  or , where M is the number of HP SRs carried by resulant HP PUCCH after step 1 ?
One basic question is, whether UE should store the number of HP SRs overlapped with HP HARQ-ACK  before step 1 (K) and generates HP UCI bits according to K in step 2, or UE only uses the number of HP SRs after step 1 for HP and LP UCI mulitplexing in step 2. To avoid additional UE complexity,  is preferred, where M is the number of HP SRs carried by resulant HP PUCCH after step 1.
· In step 1, if the resultant HP PUCCH carries both HP SR and HP HARQ-ACK, only up to one HP SR can be transmited by the reusltant HP PUCCH, even if K >1 HP SRs overlapping with the HP HARQ-ACK. Therefore, M=1. 
· In step 1, if the resultant HP PUCCH only carries HP HARQ-ACK, e.g., HP SR is dropped if HP SR is PUCCH format 0 and HP HARQ-ACK is PUCCH format 1, M=0 even if K≥1 HP positive SRs overlapping with HP PUCCH. 

· If HP PUCCH carrying HP HARQ-ACK and HP SR is a HP SR PUCCH resource (e.g., both HP SR and HP HARQ-ACK is PUCCH format 1), whether LP HARQ-ACK can be multiplexed with HP UCIs ? 
· It seems similar to the case of HP SR only + LP HARQ-ACK. LP HARQ-ACK is dropped in such case.
· Alternatively, though the resultant HP PUCCH in step 1 uses HP SR PUCCH resource, UE has the knowledge of HP HARQ-ACK PUCCH resource thus it seems feasbile to suport LP/HP HARQ-ACK and HP SR to be multiplexed by using HP HARQ-ACK PUCCH resource. However, it is a bit strange that a UE deterimines whether a HP PUCCH overlaps with a LP PUCCH using HP SR PUCCH resource , and then, HP HARQ-ACK PUCCH resource is used if the HP SR PUCCH resource overlaps with LP PUCCH. 
Proposal 7: When a PUCCH carrying HP SR + HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, HP UCI bits can be multiplexed with LP HARQ-ACK in step 2, if the resultant HP PUCCH in step 1 uses HP HARQ-ACK PUCCH resource, otherwise, LP HARQ-ACK is dropped. , where M is the number of HP SRs carried by resultant HP PUCCH in step 1. 
Impact of miss-detected LP HARQ-ACK
DCI triggering LP HARQ-ACK may be less reliable than the DCI triggering HP HARQ-ACK. Hence, chance of missed detection of the DCI corresponding to LP HARQ-ACK is higher, e.g., 1%, compared to that (e.g., 0.001%) of DCI triggering HP HARQ-ACK. If Type-2 codebook is used and DAI field only includes C-DAI bits, the problem of ambiguity due to missed detection of DCI on LP HARQ-ACK codebook size could impact the reliability of HP HARQ-ACK transmission, since assumption on number of LP HARQ-ACK bits, PUCCH resource and/or rate matching determination can be different between gNB and UE. To avoid payload ambiguity, DCI triggering HP HARQ-ACK may include additional T-DAI for LP HARQ-ACK. Similar mechanism is applicable for LP HARQ-ACK multiplexing with HP PUSCH. 
For type-1 codebook, additional T-DAI may not be as useful as for type-2 codebook, because UE still cannot differentiate 0 or 1 bit for DAI=0, which still has impact on HP transmission, e.g., miss-aligned rate matching for HP PUSCH. 
If gNB does not configure additional T-DAI, it is up to gNB to avoid the impact of miss-detected LP HARQ-ACK. In other words, no additional UE behavior is needed. 
Proposal 8: For multiplexing a HP HARQ-ACK and LP HARQ-ACK into a PUCCH or PUSCH, additional T-DAI for LP HARQ-ACK can be indicated by the DCI scheduling HP HARQ-ACK/HP PUSCH for type-2 HARQ-ACK codebook. 
HARQ-ACK and PUSCH collisions of different priorities
CG-UCI and HARQ-ACKs for both LP and HP
CG-PUSCH may include CG-UCI, e.g., for the operation over unlicensed band. In this matter, it was agreed that if the HARQ-ACK and the CG PUSCH have different priorities and the CG PUSCH overlaps with the HARQ-ACK, then the HARQ-ACK would be jointly coded with CG-UCI in CG-PUSCH, if cg-UCI-Multiplexing is enabled. The open issue is, with which HARQ-ACK should be jointly coded with if both LP and HP HARQ-ACK are present. Considering CG-UCI contains important information which is critical to the performance of CG-PUSCH in NR-U setup, it is beneficial to support CG-UCI and HP HARQ-ACK jointly encoded with beta offset for HP HARQ-ACK.  
Proposal 9: When cg-UCI-Multiplexing is enabled, CG-UCI is jointly encoded with HP HARQ-ACK with beta offset for the HP HARQ-ACK, if both HP and LP HARQ-ACK are to be multiplexed into CG-PUSCH that includes CG-UCI.
Single priority HARQ-ACK on a PUSCH with a different priority
In previous meetings, RAN1 agreed how to perform rate matching and RE mapping for multiplexing HP HARQ-ACK, LP HARQ-ACK into a PUSCH with and without CSI. For the case of HARQ-ACK with only one priority multiplexed into a PUSCH with another priority, consensus has not been achieved yet. 
Case 1: HP HARQ-ACK only on a LP PUSCH without CSI
Case 2: HP HARQ-ACK only on a LP PUSCH with LP CSI
Case 3: LP HARQ-ACK only on a HP PUSCH without CSI
Case 4: LP HARQ-ACK only on a HP PUSCH with HP CSI
For case 1 and case 2, it is straightforward to reuse existing Rel-15 Rate matching and RE mapping for each UCI type, i.e., Rel-15 HARQ-ACK chain for HP HARQ-ACK, Rel-15 CSI chain for LP CSI if any. 
For case 3, two options were discussed in the meeting. 
· Option 1: Reuse legacy HARQ-ACK chain for LP HARQ-ACK
· Option 2: Reuse same behavior as that in case of PUSCH with HP HARQ-ACK
During the discussion, for option 1, some companies showed concern on the impact of miss-detected HP PDCCH if the HP PUSCH is CG PUSCH or DG PUSCH scheduled by fallback DCI. However, considering larger miss-detection probability for LP PDCCH than HP PDCCH, the impact of miss-detected HP PDCCH can be negligible.  
For case 4, sufficient number of REs should be prioritized for HP CSI over LP HARQ-ACK. Therefore, the rate matching for LP HARQ-ACK should take HP CSI into account. In other words, rate matching equation for legacy HARQ-ACK should not be directly applied for LP HARQ-ACK. Two options can be considered:
· Option 1: HP CSI uses legacy CSI rate matching without consideration of LP HARQ-ACK and rate matching for LP HARQ-ACK takes HP CSI into account. 
· Option 2: Reuse same behavior as that in case of PUSCH with HP HARQ-ACK. 
If HP CSI consists of two parts, LP HARQ-ACK dropped though HP HARQ-ACK is not transmitted. 
Comparing two options, option 1 has larger standard impact, which requires modification of rate matching equation for LP HARQ-ACK, while it decreases LP HARQ-ACK dropping probability. 
Furthermore, as discussed in section 4.1, RAN1 already agreed joint coding of CG-UCI with priority i and HARQ-ACK with priority j. Option 2 may conflict with the agreement and it is unclear whether CG-UCI for HP PUSCH and LP HARQ-ACK is separately coded or joint coded. 
Proposal 10: For multiplexing HP HARQ-ACK alone into a LP PUSCH, reuse Rel-15 HARQ-ACK rate matching and RE mapping for HP HARQ-ACK, and Rel-15 CSI rate matching and RE mapping for LP CSI, if any. 
Proposal 11: For multiplexing LP HARQ-ACK alone into a HP PUSCH, reuse Rel-15 HARQ-ACK rate matching and RE mapping for LP HARQ-ACK if no HP CSI is present, otherwise, HARQ-ACK rate matching equation should be revised by taking HP CSI into account and Rel-15 CSI rate matching without consideration of LP HARQ-ACK is used for HP CSI. 
For multiplexing a LP HARQ-ACK into a HP PUSCH, if there are not sufficient REs for LP HARQ-ACK transmission, LP HARQ-ACK bits can be dropped. 
Proposal 12:  In case of insufficient number of REs for LP HARQ-ACK, LP HARQ-ACK is dropped as legacy CSI part 2. 
Conclusions
In summary, we have the following list of proposals and observations:
Observation 1: If HP HARQ-ACK time unit is used for step 2-1, Alt 1/2/3 in working assumption is NOT workable, if a LP PUCCH does not overlap with a HP PUCCH before step 2-1 but overlaps with a resultant HP PUCCH in step 2-1 (the agreed scenario in last meeting). 
Observation 2: If HP HARQ-ACK time unit is used for step 2-1, either separate rules for a LP PUCCH overlapping with a HP PUCCH (Alt 1/2/3) and a LP PUCCH not overlapping with a HP PUCCH (Alt X/Y/Z) should be defined, or a new unified solution should be considered (replacing Alt 1/2/3 in working assumption), or additional scheduling restriction is required, which apparently leads to huge standard effort, or UE implementation complexity or degraded scheduling flexibility.
Observation 3: Using slot as time unit in step 2-1 is simple for both standard and UE implementation (without any additional rule for LP PUCCH association) and no restriction on scheduling flexibility. 
Observation 4: Option 1 is a simple and unified solution for all cases with minor additional standard effort and UE complexity with negligible LP UCI dropping probability. 
· Option 1 offers simplest UE implementation. 
· Option 1 and option 2 strictly follow Rel-15 processing time order and reuse Rel-15 pseudo-code with minor (option 1) and medium (option 2) modification, while option 3 differs from Rel-15 processing time order by checking a HP PUCCH first which may be later than a LP PUCCH and it requires a new pseudo-code/procedure and option 4 totally deviates Rel-15 procedure which requires a new pseudo-code/procedure.
· Option 1 requires minimum standard effort. 
· Option 1 works without any new rules for multiplexing/dropping of more than two overlapped channels with or without repetition, while option 2/3/4 requires additional standard efforts. 
· Option 4 provides lower LP UCI dropping probability for 2 cases out of 20+ cases, compared with other options. Option 1 and option 3 achieves same LP UCI dropping probability. 


Proposal 1: When Rel-17 UCI multiplexing for different priorities is performed, Rel-15 timeline is met for all overlapping channels (before step 1), which is same as Rel-15. 
Proposal 2: For resolving collision of PUCCHs with different priorities in a time unit in step 2-1, slot is used as the time unit. 
Proposal 3: Support option 1 for step 2-1.  
· Step 2.1-1: Determine a reference PUCCH resource Q (j-o) with earliest starting symbol followed by longest duration. 
· Step 2.1-2: Select single PUCCH resource Q (j+1) 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 Q (j-o) and the PUCCH resource Q (j+1). 
· Step 2.1-4: Loop Step 2.1-1) ~ Step 2.1-3) until there are no overlapping PUCCHs in the time unit.
         Note: slot or sub-slot as time unit can be applied for option 1. 
Proposal 4: For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, Rel-15/16 rule is reused for PUSCH selection for HARQ ACK multiplexing, except the LP PUSCH overlapping with a HP PUCCH with positive SR is dropped before multiplexing. 
Proposal 5: If UCI-MuxWithDifferentPriority or UCI-MuxWithDifferentPriority-secondaryPUCCH group is enabled for a cell group, it is not expected that MAC PDUs are delivered for two overlapping CG PUSCHs of different PHY priorities on a serving cell within the same cell group. 
Proposal 6: For the scenario where a PUCCH carrying high-priority HARQ-ACK overlaps with another PUCCH carrying low-priority HARQ-ACK and the total payload size is two bits, the order of the multiplexed two bits is [high-priority HARQ-ACK bit, low-priority HARQ-ACK bit].
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, HP UCI bits can be multiplexed with LP HARQ-ACK in step 2, if the resultant HP PUCCH in step 1 uses HP HARQ-ACK PUCCH resource, otherwise, LP HARQ-ACK is dropped. , where M is the number of HP SRs carried by resulant HP PUCCH in step 1. 
Proposal 8: For multiplexing a HP HARQ-ACK and LP HARQ-ACK into a PUCCH or PUSCH, additional T-DAI for LP HARQ-ACK can be indicated by the DCI scheduling HP HARQ-ACK/HP PUSCH for type-2 HARQ-ACK codebook. 
Proposal 9: When cg-UCI-Multiplexing is enabled, CG-UCI is jointly encoded with HP HARQ-ACK with beta offset for the HP HARQ-ACK, if both HP and LP HARQ-ACK are to be multiplexed into CG-PUSCH that includes CG-UCI.
Proposal 10: For multiplexing HP HARQ-ACK alone into a LP PUSCH, reuse Rel-15 HARQ-ACK rate matching and RE mapping for HP HARQ-ACK, and Rel-15 CSI rate matching and RE mapping for LP CSI, if any. 
Proposal 11: For multiplexing LP HARQ-ACK alone into a HP PUSCH, reuse Rel-15 HARQ-ACK rate matching and RE mapping for LP HARQ-ACK if no HP CSI is present, otherwise, HARQ-ACK rate matching equation should be revised by taking HP CSI into account and Rel-15 CSI rate matching without consideration of LP HARQ-ACK is used for HP CSI. 
Proposal 12:  In case of insufficient number of REs for LP HARQ-ACK, LP HARQ-ACK is dropped as legacy CSI part 2. 
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Appendix
In RAN1-107bis-e [1], the following was agreed in connection to intra-UE multiplexing/prioritization
	Conclusion
For resolving collision of PUCCHs and/or PUSCHs with different priorities in step 2, a resultant PUCCH with HP and LP UCI is not expected to be overlapped with a HP PUCCH.
FFS whether a resultant PUCCH with HP and LP UCI can be overlapped with a HP PUSCH.
Conclusion
A resultant PUCCH with HP and LP UCI overlapping with a HP PUSCH is considered an error case.

Agreement
For resolving collision of LP PUCCHs and HP PUCCHs in step 2.1, a HP PUCCH with HARQ-ACK is not expected to be overlapped with multiple LP PUCCHs with HARQ-ACK.
· It’s up to the editor whether/how to capture this

Agreement
For resolving collision of PUCCHs with different priorities in step 2.1, if resultant PUCCH with HP and LP UCI collides with LP PUCCH without HARQ ACK, the LP PUCCH is dropped.
· A resultant PUCCH with HP and LP UCI is not expected to be overlapped with a LP PUCCH with HARQ-ACK.


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

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

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)

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.


Agreement
For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, LP PUSCH(s) overlapping with HP PUCCH which carries positive SR are dropped.
Working Assumption
For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, LP PUSCH(s) overlapping with HP PUCCH which carries positive SR are dropped before UCI multiplexing.
· Step 1.2 behaviour is not affected by the above

Agreement
[bookmark: _Hlk93615372]A UE does not expect to multiplex in a PUSCH transmission HARQ-ACK information that the UE would transmit in different PUCCHs of a same priority.
· The above is considered an error case

Agreement
For resolving collision of PUCCHs and PUSCHs of different priorities in step 2.2, Rel-15/16 rule is reused for PUSCH selection for HARQ ACK multiplexing
· FFS: Whether/how dropping is performed before UCI multiplexing
· Note: The priorities of PUCCH and PUSCH candidates for multiplexing in step 2.2 are different


Agreement
simultaneousPUCCH-PUSCH-secondaryPUCCHgroup is supported to enable simultaneous PUCCH and PUSCH transmissions with different priorities within the secondary PUCCH cell group separately from primary PUCCH cell group.

Agreement
If the simultaneous PUCCH/PUSCH transmission is enabled, a PUSCH that can be simultaneously transmitted with a PUCCH is excluded from overlapping channels for multiplexing the UCI of the PUCCH and for intra-UE prioritization with the PUCCH.
· Note: For intra-UE multiplexing, above is for step 2-2. For intra-UE prioritization, above is applied after step 1.
· FFS: How to capture this in the specifications

Conclusion
If the simultaneous PUCCH/PUSCH transmission is enabled, the timeline conditions of intra-UE multiplexing/prioritization of PUCCHs and PUSCHs with different priorities is not applicable to a PUSCH that can be simultaneously transmitted with a PUCCH.

Conclusion
A UE is not expected to be enabled with prioritizationBetweenLP-DG-PUSCHandHP-CG-PUSCH or prioritizationBetweenHP-DG-PUSCHandLP-CG-PUSCH for a cell group if UCI-MuxWithDifferentPriority or UCI-MuxWithDifferentPriority-secondaryPUCCHgroup is enabled for the same cell group.

Agreement
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF2/3/4: 
· For positive SR, transmit SR on the SR PUCCH resource and drop HARQ-ACK. 
· For negative SR, transmit HARQ-ACK only on the HARQ-ACK PUCCH resource.
Note: It was agreed to support multiplexing a LP HARQ-ACK and a HP SR into a PUCCH for some HARQ-ACK/SR PF combinations in Rel-17.

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, when the total number of LP and HP HARQ-ACK bits is more than 2, for HP HARQ-ACK or LP HARQ-ACK of 1-2 bit(s), support separate coding
· Option 1: Reuse R15 TS 38.212 Clause 5.3.3.1 for 1-bit. Reuse R15 TS 38.212 Clause 5.3.3.2 for 2-bit. Apply the Rel-15 placeholder bit handling procedure for PUSCH together with Rel-15 PUCCH scrambling sequence.

Agreement
Support multiplexing of high-priority HARQ-ACK and low-priority HARQ-ACK on PUCCH Format 2. 
· Extend legacy agreements on PRB number determination for Rel-17 (RAN1#106bis-e and RAN1#107-e) to cover PUCCH Format 2. 
· Use the HP UCI bit number and HP RE number for ∆TF,b,f,c(i) formula selection and calculation (as for PUCCH formats 3 & 4).
· Concatenate the coded HP HARQ-ACK bits and the coded LP HARQ-ACK bits sequentially and apply the procedures described in R15 TS 38.211 to the concatenated coded HARQ-ACK bit sequence.

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.

Agreement
Introduce separate RRC parameters to configure ‘Multiplexing UCIs of different priorities on PUCCH or PUSCH’ in the primary and secondary PUCCH cell group.

Agreement
Define a new table for beta-offset values <1.
· FFS for the values with the starting point as below. 
	


	[0.8]

	[0.64]

	[0.5]

	[0.4]

	[0.32]

	[0.25]

	[0.2]

	[0.1]




Agreement
· For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a low-priority (LP) PUSCH in R17, if HP HARQ-ACK, LP HARQ-ACK, and LP CSI consisting of two parts would be transmitted on LP PUSCH not conveying UL-SCH, UE follows the same behaviour as that in case of PUSCH conveying UL-SCH.
· For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a high-priority (HP) PUSCH in R17, if HP HARQ-ACK, LP HARQ-ACK, and HP CSI consisting of two parts would be transmitted on HP PUSCH not conveying UL-SCH, UE follows the same behaviour as that in case of PUSCH conveying UL-SCH.

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a LP PUSCH in R17, 
· If HP HARQ-ACK, LP HARQ-ACK, and LP CSI including a single part would be transmitted on LP PUSCH,
· Reuse Rel-15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK.
· Reuse Rel-15 CSI part 1 rate matching and RE mapping for LP HARQ-ACK.
· Reuse Rel-15 CSI part 2 rate matching and RE mapping for the single part of LP CSI.

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a HP PUSCH in R17, 
· If HP HARQ-ACK, LP HARQ-ACK, and HP CSI including a single part would be transmitted on HP PUSCH,
· Reuse Rel-15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK.
· Reuse Rel-15 CSI part 1 rate matching and RE mapping for the single part of HP CSI.
· Reuse Rel-15 CSI part 2 rate matching and RE mapping for LP HARQ-ACK.

Agreement
In R17, if HP HARQ-ACK, LP HARQ-ACK and HP CSI consisting of two parts would be transmitted on HP PUSCH, 
· LP HARQ-ACK is dropped. 
· Reuse R15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK.

Agreement
The following TP to remove the restriction of disallowing the collision between HP SPS HARQ-ACK with LP PUCCH/PUSCH is endorsed for the editor’s CR on TS38.213.
	------------------ Text Proposal for 38.213 Section 9 ------------------
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH unless the UE is provided UCI-MuxWithDifferentPriority. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.



Agreement
The following working assumption is confirmed
For the overlapping between LP CG and HP DG, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. 
· On top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d3 is needed (which results N2+d1+d3 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution.
· d3 = {0, }symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.

Agreement
Introduce RRC parameters to enable the UE handling for overlapping CG/DG PUSCH of different priorities, i.e., keep the yellow marked related RRC parameters in rows 68 and 69 from the IIoT&URLLC RRC parameter sheet from R1-2112979.




In RAN1-107-e [2], the following was agreed in connection to intra-UE multiplexing/prioritization (dynamic indication part is deleted due to the conclusion in RAN 94e meeting):
	Agreement
For handling overlapping PUCCHs/PUSCHs with different priorities, Step 2 consists of the following sub-steps:
· Step 2-1: Resolve collision of LP PUCCHs and HP PUCCHs. 
· Step 2-2: Resolve collision of PUCCHs and PUSCHs of different priorities. 

Agreement
If multiplexing of PUCCHs and/or PUSCHs with different priorities is enabled by RRC, support both of the following UE capabilities to resolve collision of PUCCHs and/or PUSCHs with different priorities in step 2:
· Capability #1: It is not expected that Rel-15 multiplexing timeline is not met for all overlapping channels [FFS the overlapping channels are resultant channels after step 1]. UE performs multiplexing or dropping of PUCCHs and/or PUSCHs with different priorities according to Rel-17 rules.
· Dynamic enabling/disabling multiplexing for different priorities is not supported for Capability #1
· FFS: Time unit to apply Rel-15 timeline (e.g. slot based, sub-slot based)
· FFS: The set of PUSCH and PUCCH that eligible for Rel-15 multiplexing consideration
Note: “collision” refers to overlapping PUCCHs, overlapping PUCCH and PUSCH (excluding PUSCH supporting simultaneous transmission with PUCCH), overlapping PUSCHs on a same cell.
Note: “Rel-15 multiplexing timeline” means Rel15 timeline calculation in Rel-16 spec, including all the formula and all the values for the variables

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUSCH in R17, if HP HARQ-ACK, LP HARQ-ACK, and LP CSI consisting of two parts would be transmitted on LP PUSCH conveying UL-SCH, 
· The CSI part 2 is dropped. 
· Reuse R15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK in principle. FFS details.
· Reuse R15 CSI part 1 rate matching and RE mapping for LP HARQ-ACK.
· Reuse R15 CSI part 2 rate matching and RE mapping for LP CSI part 1.
· FFS for LP CSI consisting of single part.
Note: Apple raised concern on CSI being dropped unnecessarily which could cause performance and degrade usefulness of URLLC enhancement.


Agreement
For determining the PUCCH resource to carry the multiplexed high-priority and low-priority HARQ-ACKs, if  
· The number of RBs is . Then follow Rel-15 procedure, i.e., LP HARQ-ACK is mapped to the rest REs after HP HARQ-ACK.

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, 
· At least for PUCCH format 3/4, use the HP UCI bit number and HP RE number for ∆TF,b,f,c(i) formula selection and calculation
· For PUCCH format 1, use the total UCI bit number for ∆TF,b,f,c(i) calculation.
FFS for PUCCH format 2.

Agreement
For collision of HP DG-PUSCH and LP CG-PUSCH, the cancellation is applied per actual repetition, if HP DG-PUSCH and/or LP CG-PUSCH is repeated.

Agreement
For collision of LP DG-PUSCH and HP CG-PUSCH of different priorities, the cancellation is applied per actual repetition, if LP DG-PUSCH and/or HP CG-PUSCH is repeated.

Agreement
For the overlapping between LP CG and HP DG, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. 
· On top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d3 is needed (which results N2+d1+d3 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution.
· (Working assumption) d3 = {0, }symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.

Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmission of same priority over different cells in Rel-17.

Conclusion
There is no consensus in RAN1 to support simultaneous PUCCH/PUSCH transmissions on different cells for intra-band CA in Rel-17.



In RAN1-106-bis-e [3], the following was agreed in connection to intra-UE multiplexing/prioritization:
	Agreement
The following working assumption is confirmed.
For handling overlapping PUCCHs/PUSCHs with different priorities in R17 
· Step 1: Resolve overlapping PUCCHs and/or PUSCHs with the same priority
· Step 2: Resolve overlapping PUCCHs and/or PUSCHs with different priorities 
Note: Avoid recursive pseudo-code to implement this procedure
Note: It is expected that Rel-15 intra-UE UCI multiplexing timeline will be applicable

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, in case the total number of LP and HP HARQ-ACK bits is 2:
· Use a PUCCH resource in the second PUCCH-Config (the PUCCH-config containing the PUCCH resource of the HP HARQ-ACK).

Agreement
For both the subslot-based PUCCH and slot-based PUCCH, if simultaneous PUCCH/PUSCH transmission is not enabled, reuse Rel-16 procedure for Step 1

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUSCH in R17, if HP HARQ-ACK and LP HARQ-ACK would be transmitted on HP/LP PUSCH without CSI, 
· HP HARQ-ACK and LP HARQ-ACK are separately encoded according to R15 TS 38.212 Clause 5.3.1 and Clause 5.3.3. 
· Reuse R15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK in principle. FFS details.
· For LP HARQ-ACK, reuse R15 Part 1 CSI rate matching and RE mapping.

Agreement
For determining the PUCCH resource to carry the multiplexed high-priority and low-priority HARQ-ACKs,
· The number of RBs for multiplexing HP HARQ-ACK and LP HARQ-ACK on a PUCCH format 3 is determined as following:
· If  , the minimum number of RBs is determined as the number of , satisfying  and 
· Note:  is multiplied at both sides to avoid mismatch between gNB and UE due to floating point operation. Editor to capture as suggested.
· Otherwise, 
· Alt1: the number of RBs is . FFS: Whether/How LP HARQ-ACK is dropped.
· Alt2: the number of RBs is determined by HP ACK payload size. LP HARQ-ACK is fully dropped. 
· Other alternatives are not precluded.
· r_HP_UCI is maxCodeRate configured for HP bits and r_LP_UCI is maxCodeRate configured for LP bits in the second PUCCH-Config (the PUCCH-config containing the PUCCH resource of the HP HARQ-ACK).
· FFS whether more than one maxCodeRate can be configured for one priority.
· If   is not equal to [image: ] according to [4, TS 38.211],  is increased to the nearest allowed value of nrofPRBs for PUCCH-format3 provided by the second PUCCH-Config [12, TS 38.331].
· HP coded bits and LP coded bits are not transmitted using the same RE(s)
· FFS for PUCCH format 2.

Agreement
For collision between HP CG PUSCH and LP DG PUSCH, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to transmit the CG PUSCH and cancel the DG PUSCH at latest from the first symbol that is overlapping with the CG PUSCH.
· Note: For the DG PUSCH, it is up to UE implementation to handle OFDM symbols of the DG PUSCH before the start of HP CG PUSCH which are nonoverlapping with the HP CG PUSCH.
· FFS: How to handle the collision when there is repetition for CG and/or DG PUSCH



In RAN1-106-e [4], the following was agreed in connection to intra-UE multiplexing/prioritization:
	Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, 
· HP A/N reuses rate matching equation, and RE mapping rules in Rel-15 for A/N+CSI-1.
· LP A/N reuses rate matching equation, and RE mapping rules in Rel-15 for CSI-2.
Above applies at least for PUCCH format 3 and 4.

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, an additional maxCodeRate for LP HARQ-ACK can be configured in the second PUCCH-Config per PUCCH format.

Conclusion
Simultaneous PUCCH/PUSCH transmission on the same cell is not supported in Rel-17.

Agreement
In NR Rel-17, [at least] 2 new set of beta offset values can be configured to the UE to indicate separate beta_offset values for the following cases:
· Multiplexing LP HARQ-ACK on HP PUSCH
· Multiplexing HP HARQ-ACK on LP PUSCH

Working Assumption
For handling overlapping PUCCHs/PUSCHs with different priorities in R17 
· Step 1: Resolve overlapping PUCCHs and/or PUSCHs with the same priority
· Step 2: Resolve overlapping PUCCHs and/or PUSCHs with different priorities 
Note: Avoid recursive pseudo-code to implement this procedure
Note: It is expected that Rel-15 intra-UE UCI multiplexing timeline will be applicable

Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17,
· PUCCH resource set determination is based on: UCI payload size = the number of HP UCI bits + the number of LP UCI bits.
· FFS PRB number determination for HP A/N and LP A/N, e.g. based on their coding rates.
· FFS the impact to the number of LP UCI bits due to missed DCI and potential solutions
· Note: the number of LP UCI bits in the above agreement does may not necessarily mean the actual number of LP UCI bits until the second FFS is resolved




In RAN1-105-e [5], the following was agreed in relation to intra-UE multiplexing/prioritization:
	Agreement:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, when the total number of LP and HP HARQ-ACK bits is more than 2, 
· For HP HARQ-ACK or LP HARQ-ACK of 1-2 bit(s), support separate coding. Down-select from the two options:
· Option 1: Reuse R15 TS 38.212 Clause 5.3.3.1 for 1-bit. Reuse R15 TS 38.212 Clause 5.3.3.2 for 2-bit.
· Option 2: Reuse R15 TS 38.212 Clause 5.3.3.3, i.e., padding to 3 bits and using RM coding.
· For HP HARQ-ACK or LP HARQ-ACK >2 bit(s), HP HARQ-ACK and LP HARQ-ACK are separately encoded according to R15 TS 38.212 Clause 5.3.3.3 or Clause 5.3.1.
· FFS rate matching equation and RE mapping rules for PF2/3/4. Rel-15 is baseline if available.
Agreement:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, when the total number of LP and HP HARQ-ACK bits is 2, treat the two bits as HARQ-ACK bits with High priority.
·           Rel-15 design (for PF0 and PF1) is baseline.
·           Note: QC has strong concern on above scheme. The scheme cannot provide unequal error protection between the HP bit and LP bit hence could suffer from performance degradation for the HP bit. QC accept the scheme for the sake of progress in RAN 1 with the concern on the performance reserved.




In RAN1-104 -e [6], the following was agreed in relation to intra-UE multiplexing/prioritization:
	[bookmark: _Hlk71542239]Agreements:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, when the total number of LP and HP HARQ-ACK bits is more than 2, support separate coding for the two HARQ-ACKs.
· FFS for HP HARQ-ACK or LP HARQ-ACK of 1-2 bit(s).
· (working assumption) Drop CSI (including part 1 and part2, if exist) if CSI would multiplex on a PUCCH which has HP A/N.
· FFS Strive to let HP A/N reuse the encoder, rate matching equation, and RE mapping rules in Rel-15 for A/N+CSI-1.
· FFS Strive to let LP A/N reuse the encoder, rate matching equation, and mapping rules in Rel-15 for CSI-2.
 
Agreement:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUSCH in R17, support separate coding for the two HARQ-ACKs.
· It is understood that it is intended that the number of encoding chains for all UCI multiplexing combinations in Rel-17 should not exceed that in Rel-15/16.




n RAN1-103-e [7], the following was agreed in relation to intra-UE multiplexing/prioritization:
	Agreements:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, 
· Use a PUCCH resource in the second PUCCH-Config (the PUCCH-config containing the PUCCH resource of the HP HARQ-ACK) at least in case the total number of LP and HP HARQ-ACK bits is more than 2.
· FFS: The PUCCH resource is configured dedicated for multiplexing of HP HARQ-ACK and LP HARQ-ACK.
· FFS in case the total number of LP and HP HARQ-ACK bits is 2.
FFS details

Working assumption:
Reuse Rel-15 intra-UE PUCCH/PUSCH multiplexing timeline requirements for Rel-17 intra-UE PUCCH/PUSCH multiplexing with different priorities
· FFS whether or not to specify a different behaviour than Rel-15 when the timeline requirements are not met  

Agreements:
When a PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF0, further study the following options (proponents are encouraged to provide more details and analysis):
  Opt.1: The positive SR and HARQ-ACK are multiplexed and transmitted on the SR resource.
  Opt.1a: The UE does not transmit negative SR.
  Opt.1b: For negative SR, the UE transmit only HARQ-ACK on the HARQ-ACK resource.
  Opt.1c: For negative SR, the UE transmits SR and HARQ-ACK on the SR resource
  FFS: whether with power boost to transmit multiplexed payload or not.
  Opt.2: The SR and HARQ-ACK are multiplexed and transmitted on the HARQ-ACK resource. 
  Opt.2a: If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.
  Opt.2b: Using 4 CS values as for SR+1-bit HARQ-ACK in Rel-15/16. For the case of 2-bit HARQ-ACK, the HARQ-ACK is reduced/compressed to 1-bit.
  Opt.2c: If SR is positive, SR is multiplexed on HARQ-ACK resource in the same way as Rel-15. If SR is negative, transmit only HARQ-ACK on HARQ-ACK resource.
  Opt.3: No enhancement over Rel-16.
  Other options not excluded.
  FFS: Whether/How to differentiate HP SR and LP SR when multiplexed with LP HARQ-ACK?

Agreements:
When a PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF1, further study the following options (proponents are encouraged to provide more details and analysis):
  Opt.1: The positive SR and HARQ-ACK are multiplexed and transmitted on the SR resource.
  Opt.1a: The UE does not transmit negative SR.
  Opt.1b: For negative SR, the UE transmit only HARQ-ACK on the HARQ-ACK resource.
  Opt.1c: For negative SR, the UE transmits SR and HARQ-ACK on the SR resource
  FFS: whether with power boost to transmit multiplexed payload or not.
  Opt.2: The SR and HARQ-ACK are multiplexed and transmitted on the HARQ-ACK resource.
  Opt.2a: If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.
  Opt.2b: Applying QPSK for SR+1-bit HARQ-ACK. For the case of 2-bit HARQ-ACK, the HARQ-ACK is reduced/compressed to 1-bit.
  FFS on conditions of multiplexing.
  Opt.3: For positive SR, transmit HARQ-ACK on the SR resource. For negative SR, transmit HARQ-ACK on the HARQ-ACK resource.
  Opt.4: For positive SR, transmit SR on the SR resource and drop HARQ-ACK. For negative SR, transmit HARQ-ACK on the HARQ-ACK resource.
  Opt.5: No enhancement over Rel-16.
  Other options not excluded.
  FFS: Whether/How to differentiate HP SR and LP SR when multiplexed with LP HARQ-ACK?

Agreements:
When a PUCCH carrying HP SR with PF1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0, further study the following options (proponents are encouraged to provide more details and analysis):
  Opt.1: The SR and HARQ-ACK are multiplexed and transmitted on the SR resource.
  Opt.1a: For positive SR, the UE transmits the PUCCH in the resource using PUCCH format 1 for SR. The value of cyclic shift of sequence, i.e., , of this PUCCH format 1 is determined by HARQ-ACK, and the bit, i.e., b(0), of this PUCCH format 1 is determined by SR. For negative SR, the UE transmits only a PUCCH with HARQ-ACK information and drops the PUCCH with negative SR.
  Opt.1b: SR and HARQ-ACK are multiplexed and modulated to be transmitted on the SR resource
  Opt.2: The SR and HARQ-ACK are multiplexed and transmitted on the HARQ-ACK resource.
  Opt.2a: If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.
  Opt.2b: Using 4 CS values as for SR+1-bit HARQ-ACK in Rel-15/16. For the case of 2-bit HARQ-ACK, the HARQ-ACK is reduced/compressed to 1-bit.
  Opt.2c: If SR is positive, SR is multiplexed on HARQ-ACK resource in the same way as Rel-15. If SR is negative, transmit only HARQ-ACK on HARQ-ACK resource.
  Opt.2d: HP SR and LP HARQ-ACK are multiplexed by the Rel-15 cyclic shift only if latency requirement for HP SR is met. Otherwise, drop the LP HARQ-ACK and only transmit the HP SR on its resource.
  Opt.3: For positive SR, transmit HARQ-ACK on the SR resource. For negative SR, transmit HARQ-ACK on the HARQ-ACK resource.
  Opt.4: No enhancement over Rel-16.
  Other options not excluded.
  FFS: Whether/How to differentiate HP SR and LP SR when multiplexed with LP HARQ-ACK?

Agreements:
For multiplexing LP HARQ-ACK in a HP PUSCH, support 0< beta-offset <1.
· FFS value(s)
· FFS to additionally support beta-offset =0 or a value disabling the multiplexing 
· Aim to NOT increase the corresponding bitwidth in the DCI (compared to Rel-16)

Agreements:
Per UE with the capability of inter-band CA, simultaneous PUCCH/PUSCH transmission of different PHY priorities over different cells can be RRC configured within the same PUCCH group
FFS: dynamic indication 
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