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Introduction
At RAN1 #106bis-e, under UCI multiplexing (c.f. R1-2110547), power control for PUCCH with inter-L1 priority UCI multiplexing was discussed. In Section 3.2.3 of R1-2110547, several options are provided:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, down-select from the options:
	Option 1: Use the HP UCI bit number and HP RE number for  ∆_(TF,b,f,c) (i)   calculation
	Option 2: Use the LP UCI bit number and LP RE number for  ∆_(TF,b,f,c) (i)   calculation 
	Option 3: No enhancement.

Discussion on power control
A key discussion on Rel-17 URLLC power control is about how the spectral efficiency is calculated.
Let the payload including potential CRC bits for HP be , let the REs taken by HP UCI be , let  be the modulation order for PUCCH, then roughly , where  is the coding rate for HP UCI(s), and Let the payload including potential CRC bits for LP be , let the REs taken by LP UCI be , then roughly , where  is the coding rate for LP UCI(s).
We can consider several alternatives:
· Option 1: 
· Option 2: 
· Option 3: , where .
When LP UCIs are multiplexed over a HP PUCCH, the reliability of HP UCIs should not be compromised. Hence it is very reasonable to take Alt. 1. Now we can check whether Option 3 can approximately achieve Option 1 under most conditions. From our examination as in the attachment, the answer is no.
[image: A picture containing text, building

Description automatically generated]
[image: Table

Description automatically generated]
Note for PUCCH to work properly, inter-cell interference cannot be ignored. For example, if intercell interference fluctuates from multiplexing with HP UCIs only to HP+LP UCIs,  it can be challenging from cell planning/configuration point of view.

Hence we have
Proposal:
The spectral efficiency calculation is based on the payload size of HP UCI(s) and REs for HP UCI(s)

3. Conclusions
In this contribution we share our views power control aspect. We have
Proposal:
The spectral efficiency calculation is based on the payload size of HP UCI(s) and REs for HP UCI(s).
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Difference between Alt. 1 and Alt. 3 in dB for Polar code

beta=1 beta=2 beta=3 beta=4 beta=5 beta=6 beta=7 beta=8 beta=9 beta=10 beta=11 beta=12 beta=13 beta=14 beta=15 beta=16
(r1=0.08, r2=0.15) 1.20 1.68 1.95 2.12 2.23 2.32 2.38 243 247 2.51 2.53 2.56 2.58 2.60 2.61 2.63
(r1=0.08, r2=0.25) 1.88 2.74 3.25 3.59 3.82 4.00 4.14 4.25 4.34 4.42 4.48 4.54 4.59 4.63 4.67 4.70
(r1=0.08, r2=0.35) 221 3.29 3.95 4.41 4.74 4.99 5.19 5.35 5.48 5.60 5.69 5.77 5.85 5.91 5.97 6.02
(r1=0.08, r2=0.45) 2.40 3.63 4.40 4.94 5.34 5.65 5.90 6.10 6.27 6.42 6.54 6.65 6.74 6.82 6.90 6.97
(r1=0.08, r2=0.60) 2.58 3.95 4.83 5.47 5.95 6.33 6.63 6.89 7.10 7.29 7.45 7.59 7.71 7.82 7.92 8.01
(r1=0.08, r2=0.80) 2.72 4.20 5.19 5.91 6.47 6.91 7.28 7.59 7.85 8.08 8.28 8.45 8.61 8.75 8.87 8.99
(r1=0.15, r2=0.25) 1.04 1.45 1.67 1.81 1.90 1.97 2.02 2.06 2.09 2.12 2.14 2.16 2.18 2.20 221 2.22
(r1=0.15, r2=0.35) 1.57 2.25 2.64 2.89 3.06 3.19 3.29 3.37 343 3.49 3.53 3.57 3.60 3.63 3.65 3.68
(r1=0.15, r2=0.45) 1.90 2.78 3.29 3.63 3.87 4.05 4.19 4.31 4.40 4.48 4.54 4.60 4.65 4.69 4.73 4.76
(r1=0.15, r2=0.60) 221 3.29 3.95 4.40 4.73 4.98 5.18 5.34 5.47 5.58 5.67 5.76 5.83 5.89 5.95 5.99
(r1=0.15, r2=0.80) 245 3.72 4.52 5.08 5.50 5.83 6.09 6.30 6.48 6.63 6.76 6.88 6.98 7.06 7.14 7.21
(r1=0.25, r2=0.35) 0.75 1.03 1.18 1.27 1.33 1.37 1.41 1.43 1.45 1.47 1.49 1.50 1.51 1.52 1.53 1.53
(r1=0.25, r2=0.45) 1.23 1.72 2.00 217 2.29 237 244 2.49 2.53 2.57 2.60 2.62 2.64 2.66 2.68 2.69
(r1=0.25, r2=0.60) 1.69 244 2.87 3.14 334 3.49 3.60 3.69 3.76 3.82 3.87 3.91 3.95 3.98 4.01 4.04
(r1=0.25, r2=0.80) 2.08 3.06 3.65 4.05 4.34 4.55 4.72 4.86 4.97 5.06 5.14 5.21 5.27 5.32 5.36 5.41
(r1=0.35, r2=0.45) 0.59 0.81 0.92 0.99 1.04 1.07 1.10 1.12 1.14 1.15 1.16 1.17 1.18 1.18 1.19 1.20
(r1=0.35, r2=0.60) 1.19 1.67 1.93 2.10 221 2.29 2.35 2.40 244 2.48 2.51 2.53 2.55 2.57 2.58 2.60
(r1=0.35, r2=0.80) 1.70 244 2.87 3.15 334 3.49 3.60 3.69 3.76 3.82 3.87 3.91 3.95 3.98 4.01 4.04
(r1=0.45, r2=0.60) 0.70 0.97 1.10 1.19 1.24 1.28 1.32 1.34 1.36 1.38 1.39 1.40 1.41 1.42 1.43 1.43
(r1=0.45, r2=0.80) 1.32 1.86 2.15 234 247 2.57 2.64 2.70 2.74 2.78 2.82 2.84 2.87 2.89 291 2.92
(r1=0.60, r2=0.80) 0.75 1.03 1.17 1.27 1.33 1.37 1.40 1.43 1.45 1.47 1.48 1.50 1.51 1.52 1.52 1.53
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Difference between Alt. 1 and Alt. 3 in dB for Reed-Muller code

beta=1 beta=2 beta=3 beta=4 beta=5 beta=6 beta=7 beta=8 beta=9 beta=10 beta=11 beta=12 beta=13 beta=14 beta=15 beta=16
(r1=0.08, r2=0.15) 1.15 1.62 1.87 2.03 2.14 2.22 2.28 2.33 2.37 2.40 2.42 2.45 2.47 2.48 2.50 2.51
(r1=0.08, r2=0.25) 1.80 2.62 3.10 3.41 3.63 3.80 3.93 4.03 4.11 4.18 4.24 4.29 4.33 437 441 4.44
(r1=0.08, r2=0.35) 2.12 3.14 3.75 4.17 4.47 4.70 4.88 5.03 5.15 5.25 5.33 5.41 5.47 5.53 5.58 5.62
(r1=0.08, r2=0.45) 2.30 3.45 4.16 4.66 5.02 5.30 5.52 5.70 5.85 5.98 6.09 6.18 6.26 6.33 6.40 6.46
(r1=0.08, r2=0.60) 2.47 3.74 4.56 5.13 5.56 5.90 6.17 6.39 6.58 6.73 6.87 6.99 7.09 7.19 7.27 7.34
(r1=0.08, r2=0.80) 2.60 3.98 4.88 5.53 6.02 6.41 6.73 6.99 7.21 7.40 7.57 7.72 7.84 7.96 8.06 8.15
(r1=0.15, r2=0.25) 0.97 1.35 1.55 1.67 1.76 1.82 1.87 191 1.94 1.96 1.98 2.00 2.02 2.03 2.04 2.05
(r1=0.15, r2=0.35) 1.46 2.08 243 2.65 2.81 2.92 3.01 3.08 3.14 3.18 3.22 3.26 3.28 3.31 3.33 3.35
(r1=0.15, r2=0.45) 1.76 2.55 3.01 3.31 3.52 3.68 3.80 3.90 3.98 4.05 4.10 4.15 4.19 4.23 4.26 4.29
(r1=0.15, r2=0.60) 2.04 3.01 3.59 3.98 4.26 4.47 4.64 4.77 4.88 4.97 5.05 5.12 5.18 5.23 5.27 5.31
(r1=0.15, r2=0.80) 2.26 3.39 4.08 4.56 491 5.18 5.39 5.56 5.71 5.83 5.93 6.02 6.10 6.17 6.23 6.28
(r1=0.25, r2=0.35) 0.67 0.92 1.05 1.13 1.18 1.22 1.25 1.27 1.29 131 1.32 1.33 1.34 1.35 1.35 1.36
(r1=0.25, r2=0.45) 1.09 1.53 1.76 191 2.01 2.08 2.14 2.18 2.22 2.25 2.27 2.29 2.31 2.33 2.34 2.35
(r1=0.25, r2=0.60) 1.50 2.14 2.50 2.73 2.89 3.01 3.10 3.17 3.23 3.28 3.32 3.36 3.39 3.41 3.44 3.46
(r1=0.25, r2=0.80) 1.83 2.66 3.15 3.47 3.69 3.86 4.00 4.10 4.19 4.26 4.32 437 4.42 4.46 4.49 4.52
(r1=0.35, r2=0.45) 0.51 0.70 0.79 0.85 0.89 0.92 0.94 0.96 0.97 0.98 0.99 1.00 1.00 1.01 1.01 1.02
(r1=0.35, r2=0.60) 1.01 141 1.63 1.76 1.85 1.92 1.97 2.01 2.04 2.07 2.09 2.11 2.12 2.14 2.15 2.16
(r1=0.35, r2=0.80) 143 2.04 2.38 2.60 2.75 2.86 2.94 3.01 3.06 3.11 3.15 3.18 3.21 3.23 3.25 3.27
(r1=0.45, r2=0.60) 0.58 0.79 0.90 0.97 1.01 1.05 1.07 1.09 1.11 1.12 1.13 1.14 1.15 1.15 1.16 1.17
(r1=0.45, r2=0.80) 1.07 1.50 1.73 1.87 1.97 2.04 2.10 2.14 2.17 2.20 2.23 2.25 2.26 2.28 2.29 2.30
(r1=0.60, r2=0.80) 0.58 0.79 0.90 0.97 1.01 1.05 1.07 1.09 1.11 1.12 1.13 1.14 1.15 1.15 1.16 1.17





