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1 Introduction
Simulation assumptions were approved in RAN4#78 [1]. In this contribution we present initial ideal BS RX performance results for PF4 and PF5.
2 Discussion
Simulation assumptions from [1] are as follows:
· 1 PRB PF4/PF5

· Single-UE environment

· AWGN only

· Channel estimation

· Practical

· Noise estimation

· Practical

· Payload 24, 48, 128 bits

· Excluding the 8-bits CRC

· BS demod performance requirements are defined 
as the SNR levels to achieve

· Option 1: 99% CRC pass rate in presence of signal, or 

· Option 2: 1% BLER in presence of signal, or 

· Option 3: 1% missed ACK rate.
Further assumptions are defined in table 1.
	Codeword selection
	Random selection for both HARQ-ACK and P-CSI

	Codebooks 
	[Semi-static (codebooksizeDetermination-r13=1)]

	ACK repetitions
	Disabled

	Propagation conditions
	EPA5, EVA70

Propagation channel definitions to be reused from 36.104.

	Cyclic Prefix
	Normal CP

	Channel BWs
	10, 15, 20MHz

	Carrier definition
	Carrier frequency: 2.0 GHz
PUCCH on PCell (single PUCCH group)
Number of PRBs for PF 4: FFS 

	PUCCH multiplexing
	1 UE

	Antenna’s configuration
	UE: 1Tx 
BS: 2Rx, 4Rx, 8Rx
correlation between branches is 0
no power imbalance between branches

	Timing estimation
	Perfect timing estimation

	Frequency hopping 
	At slot boundary 

	Power control 
	Off



Table 1: Simulation assumptions from [1].
We have also made these further assumptions:
· Operating SNR defined as the minimum SNR fulfilling these requirements:
· ACK-miss detection probability ≤ 1%
· NACK-to-ACK error probability ≤ 0.1% 
· DTX-to-ACK probability ≤ 1%
· In case of CRC check fail, eNodeB considers all bits as “NACK”
2.1 PUCCH format 4 ideal results

	Bandwidth
	RX antennas
	Payload
	ACKerr
SNR
	BLER
SNR
	CRCpass
SNR

	10
	2
	24
	-0,32
	-0,34
	-0,31

	10
	2
	48
	1,94
	1,92
	1,93

	10
	2
	128
	6,44
	6,45
	6,46

	10
	4
	24
	-4,29
	-4,31
	-4,28

	10
	4
	48
	-2,54
	-2,53
	-2,52

	10
	4
	128
	1,30
	1,30
	1,34

	10
	8
	24
	-7,44
	-7,46
	-7,45

	10
	8
	48
	-5,76
	-5,77
	-5,72

	10
	8
	128
	-2,50
	-2,49
	-2,49

	15
	2
	24
	0,44
	0,41
	0,42

	15
	2
	48
	1,92
	1,94
	1,95

	15
	2
	128
	6,65
	6,64
	6,66

	15
	4
	24
	-4,05
	-4,08
	-4,06

	15
	4
	48
	-2,14
	-2,12
	-2,09

	15
	4
	128
	1,56
	1,54
	1,55

	15
	8
	24
	-7,33
	-7,32
	-7,28

	15
	8
	48
	-5,62
	-5,60
	-5,58

	15
	8
	128
	-2,29
	-2,29
	-2,25

	20
	2
	24
	1,53
	1,59
	1,61

	20
	2
	48
	3,48
	3,50
	3,49

	20
	2
	128
	7,97
	7,97
	7,98

	20
	4
	24
	-3,31
	-3,32
	-3,30

	20
	4
	48
	-1,41
	-1,40
	-1,38

	20
	4
	128
	2,31
	2,31
	2,34

	20
	8
	24
	-6,81
	-6,82
	-6,81

	20
	8
	48
	-5,24
	-5,23
	-5,19

	20
	8
	128
	-1,83
	-1,83
	-1,79



Table 2: PF4 EPA5 Results
	Bandwidth
	RX antennas
	Payload
	ACKerr
SNR
	BLER
SNR
	CRCpass
SNR

	10
	2
	24
	1,00
	0,91
	0,92

	10
	2
	48
	3,12
	3,16
	3,18

	10
	2
	128
	7,58
	7,61
	7,60

	10
	4
	24
	-3,50
	-3,47
	-3,46

	10
	4
	48
	-1,93
	-1,93
	-1,93

	10
	4
	128
	1,87
	1,89
	1,90

	10
	8
	24
	-6,89
	-6,89
	-6,86

	10
	8
	48
	-5,41
	-5,39
	-5,37

	10
	8
	128
	-1,93
	-1,92
	-1,90

	15
	2
	24
	0,25
	0,24
	0,26

	15
	2
	48
	2,21
	2,23
	2,24

	15
	2
	128
	6,85
	6,89
	6,88

	15
	4
	24
	-4,20
	-4,21
	-4,18

	15
	4
	48
	-2,30
	-2,28
	-2,25

	15
	4
	128
	1,47
	1,47
	1,48

	15
	8
	24
	-7,13
	-7,13
	-7,11

	15
	8
	48
	-5,73
	-5,72
	-5,67

	15
	8
	128
	-2,25
	-2,25
	-2,20

	20
	2
	24
	0,23
	0,22
	0,24

	20
	2
	48
	2,50
	2,50
	2,50

	20
	2
	128
	7,13
	7,15
	7,17

	20
	4
	24
	-3,90
	-3,89
	-3,86

	20
	4
	48
	-2,06
	-2,07
	-2,05

	20
	4
	128
	1,82
	1,83
	1,86

	20
	8
	24
	-7,02
	-6,98
	-6,99

	20
	8
	48
	-5,55
	-5,54
	-5,53

	20
	8
	128
	-2,12
	-2,12
	-2,09



Table 3: PF4 EVA70 results
2.2 PUCCH format 5 ideal results

	Bandwidth
	RX antennas
	Payload
	ACKerr
SNR
	BLER
SNR
	CRCpass
SNR

	10
	2
	24
	-0,23
	-0,24
	-0,22

	10
	2
	48
	2,45
	2,43
	2,41

	10
	2
	128
	13,17
	13,16
	13,18

	10
	4
	24
	-4,18
	-4,20
	-4,16

	10
	4
	48
	-2,13
	-2,13
	-2,11

	10
	4
	128
	5,83
	5,82
	5,85

	10
	8
	24
	-7,29
	-7,30
	-7,25

	10
	8
	48
	-5,45
	-5,45
	-5,45

	10
	8
	128
	0,76
	0,77
	0,80

	15
	2
	24
	0,64
	0,63
	0,65

	15
	2
	48
	2,71
	2,73
	2,75

	15
	2
	128
	12,80
	12,81
	12,82

	15
	4
	24
	-3,83
	-3,84
	-3,82

	15
	4
	48
	-1,69
	-1,68
	-1,65

	15
	4
	128
	5,82
	5,81
	5,83

	15
	8
	24
	-7,17
	-7,15
	-7,12

	15
	8
	48
	-5,31
	-5,29
	-5,25

	15
	8
	128
	0,86
	0,88
	0,90

	20
	2
	24
	1,55
	1,57
	1,58

	20
	2
	48
	3,85
	3,86
	3,86

	20
	2
	128
	13,19
	13,19
	13,20

	20
	4
	24
	-2,98
	-2,97
	-2,97

	20
	4
	48
	-1,08
	-1,05
	-1,04

	20
	4
	128
	5,84
	5,85
	5,86

	20
	8
	24
	-6,80
	-6,80
	-6,77

	20
	8
	48
	-4,94
	-4,93
	-4,92

	20
	8
	128
	0,98
	0,98
	0,98



Table 4: PF5 EPA5 results
	Bandwidth
	RX antennas
	Payload
	ACKerr
SNR
	BLER
SNR
	CRCpass
SNR

	10
	2
	24
	1,06
	1,02
	1,02

	10
	2
	48
	3,85
	3,88
	3,90

	10
	2
	128
	14,94
	14,91
	14,89

	10
	4
	24
	-3,40
	-3,37
	-3,36

	10
	4
	48
	-1,47
	-1,47
	-1,46

	10
	4
	128
	6,22
	6,22
	6,25

	10
	8
	24
	-6,81
	-6,80
	-6,76

	10
	8
	48
	-4,97
	-4,97
	-4,95

	10
	8
	128
	1,20
	1,20
	1,23

	15
	2
	24
	0,48
	0,47
	0,47

	15
	2
	48
	3,07
	3,10
	3,09

	15
	2
	128
	15,10
	15,17
	15,15

	15
	4
	24
	-4,01
	-4,00
	-4,00

	15
	4
	48
	-1,87
	-1,85
	-1,83

	15
	4
	128
	5,92
	5,93
	5,93

	15
	8
	24
	-7,02
	-7,03
	-7,02

	15
	8
	48
	-5,32
	-5,30
	-5,28

	15
	8
	128
	1,16
	1,16
	1,20

	20
	2
	24
	0,52
	0,50
	0,50

	20
	2
	48
	3,30
	3,34
	3,33

	20
	2
	128
	14,76
	14,78
	14,79

	20
	4
	24
	-3,74
	-3,72
	-3,71

	20
	4
	48
	-1,66
	-1,67
	-1,64

	20
	4
	128
	6,30
	6,29
	6,31

	20
	8
	24
	-6,97
	-6,96
	-6,96

	20
	8
	48
	-5,19
	-5,17
	-5,14

	20
	8
	128
	1,27
	1,27
	1,30



Table 5: PF5 EVA70 results
3 Conclusion

Ideal results for PF4 and PF5 EPA5 and EVA70 with all three options for metric: Option 1: 99% CRC pass rate in presence of signal, Option 2: 1% BLER in presence of signal and Option 3: 1% missed ACK rate.
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