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1. Introduction

In the previous meeting of RAN4 #57AH, the way forward of CA PUCCH simulation assumptions[1] was approved, the PUCCH performance requirements were agreed as following:

Way forward:
· ACK false alarm (1%), ACK missed detection (1%), [NACK to ACK ([0.1%])] for:

· PUCCH format1b with channel selection 
· PUCCH format3
· NACK to ACK performance necessity to be evaluated based on the initial simulation results

In this contribution, we will show the initial simulation results based on the approved simulation assumptions. 
2. Simulation results
The initial simulation results with 2 receive antennas 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
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
	-
	-
	-
	-7.797
	-7.828
	-8.306

	
	
	EVA70
	-
	-
	-
	-8.312
	-8.993
	-9.218


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
	-
	-
	-
	-7.362
	-7.144
	-7.566

	
	
	EVA70
	-
	-
	-
	-8.290
	-8.885
	-8.921


2.2. PUCCH format 3, 4A/N bits, TDD
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
	-
	-
	-
	-7.933
	-7.799
	-8.360

	
	
	EVA70
	-
	-
	-
	-8.361
	-8.847
	-9.188


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
	-
	-
	-
	-8.166
	-8.098
	-8.800

	
	
	EVA70
	-
	-
	-
	-9.250
	-9.854
	-9.851


2.3. PUCCH format 3, 16A/N bits, TDD
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
	-
	-
	-
	-3.851
	-3.765
	-4.154

	
	
	EVA70
	-
	-
	-
	-4.282
	-4.940
	-5.029


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
	-
	-
	-
	-1.304
	-1.323
	-1.583

	
	
	EVA70
	-
	-
	-
	-1.217
	-1.613
	-1.949


3. Conclusion

In this contribution, we show the initial simulation results with 2 receive antennas according to the agreed simulation assumptions. 
4. Reference 

[1]. R4-110563, “Simulation assumptions for CA BS demodulation requirements”, Nokia Siemens Networks, Huawei, Ericsson, ST-Ericsson
Appendix A
A.1 PUCCH format 1b with channel selection, 4A/N bits, FDD
· EPA5
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Figure A.1-1: simulation results of EPA5

· EVA70
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Figure A.1-2: simulation results of EVA70

A.2 PUCCH format 3, 4A/N bits, TDD
· EPA5
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Figure A.2-1: simulation results of EPA5

· EVA70
[image: image10.emf]-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4

10

-4

10

-3

10

-2

10

-1

10

0

SNR (dB)

BER

PUCCH format 3, 1Tx 2Rx, EVA70, 10MHz, 4bits

 

 

DTX->ACK

ACK->DTX/NAK

NAK->ACK

[image: image11.emf]-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4

10

-4

10

-3

10

-2

10

-1

10

0

SNR (dB)

BER

PUCCH format 3, 1Tx 2Rx, EVA70, 15MHz, 4bits

 

 

DTX->ACK

ACK->DTX/NAK

NAK->ACK


[image: image12.emf]-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4

10

-4

10

-3

10

-2

10

-1

10

0

SNR (dB)

BER

PUCCH format 3, 1Tx 2Rx, EVA70, 20MHz, 4bits

 

 

DTX->ACK

ACK->DTX/NAK

NAK->ACK


Figure A.2-2: simulation results of EVA70

A.3 PUCCH format 3, 16A/N bits, TDD
· EPA5
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Figure A.3-1: simulation results of EPA5

· EVA70
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Figure A.3-2: simulation results of EVA70
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