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1. Introduction

In the previous meeting of RAN4 #58, the further agreements about the CA PUCCH simulation assumptions[1] was approved. In this contribution, we will provide our simulation results based on the approved simulation assumptions. 
2. Simulation results
The simulation results for PUCCH format 1b are shown in appendix A, and the required reference SNR points are summarized as the following tables.
2.1. PUCCH format 1b with channel selection, 4A/N bits, FDD

ACK miss detection code word: AAAA
NACK->ACK code word:   random selection

Table 1-1: Required SNR for Prob(ACK ( NACK, DTX)<1%
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	-6.50
	-6.52
	-6.47

	
	
	EVA70
	-
	-
	-
	-6.13
	-6.36
	-6.41

	4
	Normal
	EPA 5
	-
	-
	-
	-10.49
	-10.53
	-10.65

	
	
	EVA70
	-
	-
	-
	-10.27
	-10.63
	-10.42


Table 1-2: Required SNR for Prob(NACK( ACK)<0.1%
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	-7.13
	-7.12
	-7.12

	
	
	EVA70
	-
	-
	-
	-7.04
	-6.99
	-7.24

	4
	Normal
	EPA 5
	-
	-
	-
	-11.01
	-10.98
	-10.99

	
	
	EVA70
	-
	-
	-
	-10.74
	-10.87
	-10.85


2.2. PUCCH format 1b with channel selection, 4A/N bits, TDD

ACK miss detection code word: AAAA

NACK->ACK code word:   random selection

Table 2-1: Required SNR for Prob(ACK ( NACK, DTX)<1%

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	-6.40
	-6.42
	-6.38

	
	
	EVA70
	-
	-
	-
	-6.03
	-6.28
	-6.32

	4
	Normal
	EPA 5
	-
	-
	-
	-10.42
	-10.47
	-10.57

	
	
	EVA70
	-
	-
	-
	-10.20
	-10.55
	-10.33


Table 2-2: Required SNR for Prob(NACK( ACK)<0.1%
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	-6.67
	-6.52
	-6.47

	
	
	EVA70
	-
	-
	-
	-6.36
	-6.71
	-6.78

	4
	Normal
	EPA 5
	-
	-
	-
	-10.72
	-10.73
	-10.71

	
	
	EVA70
	-
	-
	-
	-10.32
	-10.79
	-10.46


2.3. PUCCH format 3, 4A/N bits, FDD/TDD
Considering that the PUCCH format 3 has the same channel structure in TDD and FDD, the demodulation performance will be same with the same ACK/NACK payload. Therefore, we summarize the required SNR in the same table.

ACK miss detection code word: random selection

NACK->ACK code word:   random selection

Table 3-1: Required SNR for Prob(ACK ( NACK, DTX)<1%
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD


Table 3-2: Required SNR for Prob(NACK( ACK)<0.1%
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD


2.4. PUCCH format 3, 16A/N bits, TDD
ACK miss detection code word: random selection

NACK->ACK code word:   random selection

Table 4-1: Required SNR for Prob(ACK ( NACK, DTX)<1%
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD


Table 4-2: Required SNR for Prob(NACK( ACK)<0.1%

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4MHz
	3MHz
	5MHz
	10 MHz
	15MHz
	20MHz

	2
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD

	4
	Normal
	EPA 5
	-
	-
	-
	TBD
	TBD
	TBD

	
	
	EVA70
	-
	-
	-
	TBD
	TBD
	TBD


3. Conclusion

In this contribution, we show the initial simulation results according to the agreed simulation assumptions.
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