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1 Introduction

Simulation assumptions for PUCCH simulation for 8Rx was agreed in [1]. In this contribution, we present simulation results on PUCCH Format 3 ideal and practical simulation with 1Tx 8Rx based on the agreed assumptions. 

2 Simulation assumptions
Table 2-1 provides the simulation assumptions for PUCCH format 3 ACK missed detection and NAK to ACK detection requirements. 
The false alarm (DTX(ACK) rate shall not exceed 1%, and the ACK missed detection (ACK(NAK, DTX) probability shall not exceed 1%. Each missed ACK bit counted as one error. The number of encoded ACK/NAK bits per sub-frame is defined for 4AN bits: applicable for FDD and TDD. 
Table 2-1 Simulation assumptions for PUCCH format 3 ACK missed detection, 1Tx 8Rx
	Parameters
	Values

	Propagation conditions
	EVA, EPA

	Antenna configuration
	1x8

	Correlation matrix for low correlation
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	Channel bandwidth
	10 MHz, 20 MHz

	Carrier definition
	PUCCH on single CC

	ACK codeword selection
	· Random codeword selection: picking one out of 2^N codewords with equal probability, where N=#ACK/NAK bits.
· Sequential codeword selection is not excluded

· All codewords from applicable codebook to be considered

	NAK codeword selection
	· Random NAK to ACK codeword selection: picking one out of 2^N codewords with equal probability, where N=#ACK/NAK bits.
· Sequential codeword selection is not excluded

· All codewords from applicable codebook to be considered

	Noise model
	AWGN

	Number of PRBs for PUCCH
	1 (edge PRB of the channel bandwidth)

	Cyclic prefix
	Normal

	DM RS sequence group hopping
	Disabled

	ACK/NAK repetition
	Disabled

	Channel estimation
	Practical channel estimation and noise estimation


3 Ideal Results
The ideal simulation results are shown in the following tables. 
Table 3-1: Minimum requirements for PUCCH format 3, 4AN bits

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

	
	
	
	
	10 MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-13.4
	-13.5

	
	
	
	EVA70 Low
	-13.2
	-13.4


4 Practical Results
The practical simulation results with implementation margin are shown in the following tables. 
Table 4-1: Minimum requirements for PUCCH format 3, 4AN bits

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

	
	
	
	
	10 MHz
	20MHz

	1
	8
	Normal
	EPA 5 Low
	-11.4
	-11.5

	
	
	
	EVA70 Low
	-11.2
	-11.4


5 Summary 

We have presented the simulation results on the 1 Tx-antenna and 8 Rx-antenna PUCCH format 3 based on the agreed simulation assumptions. It is proposed that these results should be used to finalize the demodulation performance requirements for UL 1Tx8Rx PUCCH format 3.
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