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1. Introduction
In the last RAN4 meeting, further agreements on the CA simulation assumptions were updated in [1]. In this contribution, we present our ideal simulation results according to the simulation assumptions and some of the results are revised based on the agreements.
2. Simulation results
The simulation assumptions are according to [1]. The required SNR are summarized in the following Tables.
2.1 Format 1b with channel selection
Table 1: Required SNR for format 1b with channel selection, FDD, 4bits
	Antenna configuration
 and correlation matrix
	Cyclic Prefix
	Propagation Conditions
	ACK missed = 1%
	NACK to ACK = 0.1%

	
	
	
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15 MHz
	20 MHz
	10 MHz
	15 MHz
	20 MHz

	1x2 Low
	Normal
	EPA 5
	-7.4
	-7.7
	-7.7
	-6.9
	-7.2
	-7.2

	
	
	EVA 70
	-7.3
	-7.5
	-7.6
	-6.8
	-6.9
	-7

	1x4 Low
	Normal
	EPA 5
	-11.4
	-11.5
	-11.7
	-10.9
	-10.8
	-11.1

	
	
	EVA 70
	-11.4
	-11.5
	-11.6
	-10.8
	-10.8
	-10.9


Table 2: Required SNR for format 1b with channel selection, TDD, 4bits
	Antenna configuration
 and correlation matrix
	Cyclic Prefix
	Propagation Conditions
	ACK missed = 1%
	NACK to ACK = 0.1%

	
	
	
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15 MHz
	20 MHz
	10 MHz
	15 MHz
	20 MHz

	1x2 Low
	Normal
	EPA 5
	-7.3
	-7.5
	-7.5
	-6.8
	-6.7
	-6.7

	
	
	EVA 70
	-7.2
	-7.5
	-7.5
	-6.3
	-6.6
	-6.5

	1x4 Low
	Normal
	EPA 5
	-11.4
	-11.5
	-11.7
	-10.5
	-10.7
	-10.6

	
	
	EVA 70
	-11.4
	-11.5
	-11.5
	-10.6
	-10.5
	-10.7


2.2 Format 3
Table 3: Required SNR for format 3, FDD, 4bits
	Antenna configuration
 and correlation matrix
	Cyclic Prefix
	Propagation Conditions
	ACK missed = 1%
	NACK to ACK = 0.1%

	
	
	
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15 MHz
	20 MHz
	10 MHz
	15 MHz
	20 MHz

	1x2 Low
	Normal
	EPA 5
	-4.8
	-5
	-5
	-6.6
	-6.7
	-6.8

	
	
	EVA 70
	-4.9
	-5
	-5.1
	-6.4
	-6.6
	-6.5

	1x4 Low
	Normal
	EPA 5
	-8.4
	-8.6
	-8.7
	-10.2
	-10.5
	-10.4

	
	
	EVA 70
	-8.5
	-8.6
	-8.6
	-10.2
	-10.4
	-10.4


Table 4: Required SNR for format 3, TDD, 4bits

	Antenna configuration
 and correlation matrix
	Cyclic Prefix
	Propagation Conditions
	ACK missed = 1%
	NACK to ACK = 0.1%

	
	
	
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15 MHz
	20 MHz
	10 MHz
	15 MHz
	20 MHz

	1x2 Low
	Normal
	EPA 5
	-4.8
	-5
	-5
	-6.6
	-6.7
	-6.8

	
	
	EVA 70
	-4.9
	-5
	-5.1
	-6.4
	-6.6
	-6.5

	1x4 Low
	Normal
	EPA 5
	-8.4
	-8.6
	-8.7
	-10.2
	-10.5
	-10.4

	
	
	EVA 70
	-8.5
	-8.6
	-8.6
	-10.2
	-10.4
	-10.4


Table 5: Required SNR for format 3, TDD, 16bits

	Antenna configuration
 and correlation matrix
	Cyclic Prefix
	Propagation Conditions
	ACK missed = 1%
	NACK to ACK = 0.1%

	
	
	
	Channel Bandwidth / SNR [dB]

	
	
	
	10 MHz
	15 MHz
	20 MHz
	10 MHz
	15 MHz
	20 MHz

	1x2 Low
	Normal
	EPA 5
	-1.9
	-2
	-2
	2.4
	2.5
	2.6

	
	
	EVA 70
	-1.7
	-1.8
	-1.8
	3.2
	3.2
	3.2

	1x4 Low
	Normal
	EPA 5
	-7
	-7.1
	-7.2
	-4.5
	-4.7
	-4.8

	
	
	EVA 70
	-7
	-7
	-7.1
	-4.5
	-4.4
	-4.5


From the simulation results, we have following observations:

1. Regarding the duplex mode, for format 1b with channel selection, the performance difference between FDD and TDD is marginal. Hence generic performance requirements can be used for PUCCH format 1b with channel selection regardless of the duplex mode. For format 3 tests with 4 bits, as the same simulation results can be achieved for FDD and TDD, so one generic performance requirements can be used as well.
2. Regarding NACK to ACK error, it can be observed that for format 1b with channel selection and format 3 with 16 bits, NACK to ACK error probability at 0.1% is the limited factor; for format 3 with 4 bits, ACK missed probability is the limited factor. Therefore, we propose to define NACK to ACK error probability at 0.1% for format 1b with channel selection and format 3 with 16 bits.
3. Conclusion
In this paper, we provide ideal simulation results for CA PUCCH for alignment.
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