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1. Introduction
In this contribution, we provided the ideal and realistic simulation results for PUCCH format 1a with 2Tx 8Rx, and simulation results for PUCCH format 1b with impairment margin.
2. Simulation results
Tables 1 and 2 provide ideal and realistic simulation results for ACK missed detection requirements for single user PUCCH format 1a with 2Tx 8Rx respectively. The false alarm rate (DTX(ACK) shall not exceed 1%. 
Table 1 ideal simulation results for single user PUCCH format 1a, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix
	Channel Bandwidth / SNR [dB]

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

	2
	8
	Normal
	EPA 5 Low
	-13.1
	-13
	-13.5
	-13.6
	-13.6
	-13.7

	
	
	
	EVA 70 Low
	-13.4
	-13.5
	-13.5
	-13.4
	-13.4
	-13.4


Table 2 simulation results for single user PUCCH format 1a with impairment margin, 2Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and

correlation matrix
	Channel Bandwidth / SNR [dB]

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

	2
	8
	Normal
	EPA 5 Low
	-11.1
	-11
	-11.5
	-11.6
	-11.6
	-11.7

	
	
	
	EVA 70 Low
	-11.4
	-11.5
	-11.5
	-11.4
	-11.4
	-11.4


Table 3 provides simulation results for 8Rx PUCCH format 1b with channel selection with impairment margin. The false alarm (DTX(ACK) rate shall not exceed 1%, and the ACK missed detection (ACK(NAK, DTX) probability shall not exceed 1%. 
Table 3 Simulation results for PUCCH format 1b with Channel Selection with impairment margin
	Number of Tx antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions and correlation matrix (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	
	10 MHz
	15MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-12.1
	-12.8
	-12.6

	
	
	
	EVA70 Low
	-11.8
	-12.4
	-12.4


3. Conclusions
In this contribution, we have present the ideal and realistic simulation results for phase 2 test cases of PUCCH format 1a, and simulation results for PUCCH format 1b with impairment margin.
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