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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #107bis-e meeting, intra-UE multiplexing and prioritization in Rel.17 IIOT/URLLC were discussed. Some agreements were made as below [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.
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 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)

In this contribution, we further provide our considerations on intra-UE multiplexing and prioritization.
2. Discussion
2.1 Multiplexing UCIs of different priorities in a PUCCH
Based on the below agreement in RAN1#107bis-e meeting, a new table for beta-offset values <1 need be defined to generate the inter-priority beta-offset values for UCI on PUSCH.
	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]






From our perspective, we are supportive of reference values in the above agreement with value 0 because value 0 can make gNB to flexibly enable/disable multiplexing of low-priority HARQ-ACK on high-priority PUSCH without additional DCI overhead.
Proposal 1: Define a new table for beta-offset values <1 as below.
      
	


	0.8

	0.64

	0.5

	0.4

	0.32

	0.25

	0.2

	0.1

	0



2.2 Simultaneous PUCCH/PUSCH transmission
Regarding the time unit, reference resource and overlapping resource selection, the below 4 options are achieved in RAN1#107bis-e meeting.
	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
FFS: Details on time units for all options


For Option 1, for the case where the HP PUCCH with HARQ-ACK overlapping with both LP SR and LP HARQ-ACK, the LP SR may be dropped if it is in front of LP HARQ-ACK.
For Option 2, we prefer Option 2 because it more aligns with Rel-15 mux procedure.
For Option 3, benefit of this deviate on picking HP PUCCH as reference from Rel-15 procedure isn’t clear. 
For Option 4, it introduces complicated UCI multiplexing procedure.
Proposal 2: For resolving collision of PUCCHs of different priorities without repetition within a time unit, the following option can be selected:
· 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 
The time unit for resolving collision of PUCCHs of different priorities without repetition should be slot-based because Rel-15/16 rule can easily reused.
Proposal 3: The time unit for resolving collision of PUCCHs of different priorities without repetition should be slot-based.
For a LP PUCCH overlapping with multiple time units, the below 3 options are achieved in RAN1#107bis-e meeting.
	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)


For Alt.1, we slightly prefer Alt.1 because Alt.1 is simple way
For Alt 2 and Alt 3, it requires UE to first check later PUCCH resources first which conflicts with basic principle of processing PUCCHs sequentially in time.
Proposal 4: 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).
3. Conclusion
In this contribution, we discuss about the intra-UE multiplexing and prioritization with the following proposal.
Proposal 1: Define a new table for beta-offset values <1 as below.
      
	


	0.8

	0.64

	0.5

	0.4

	0.32

	0.25

	0.2

	0.1

	0


Proposal 2: For resolving collision of PUCCHs of different priorities without repetition within a time unit, the following options can be selected:
· 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: The time unit for resolving collision of PUCCHs of different priorities without repetition should be slot-based.
Proposal 4: 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).
4. Reference
[1]. Chairman’s Notes, RAN1#107bis-e, final, January 17th – 25th, 2022
image2.wmf
ACK

HARQ

offset

-

b


oleObject2.bin

oleObject3.bin

oleObject4.bin

oleObject5.bin

image1.wmf
(

)

é

ù

1

log

2

ACK

UCI

+

+

=

K

O

O


oleObject1.bin

