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1 Introduction

Simulation assumptions for PUCCH format 1a with 1Tx 8Rx was agreed in [1]. In this contribution, we present simulation results on PUCCH format 1a performance with 1Tx 8Rx with implementation margin based on the agreed assumptions. 

2 Simulation assumptions
Table 1 provides the simulation assumptions for single user PUCCH format 1a (NCK/ACK). 
Table 1
Simulation assumptions
	Parameters
	Value

	Propagation conditions
	EVA, EPA, ETU

	Antenna configuration
	1x8

	Correlation matrix for low correlation [5]
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	Noise Model
	AWGN

	Channel Bandwidth
	1.4MHz, 3MHz, 5MHz, 10 MHz, 15 MHz, 20 MHz

	Channel estimation
	Practical and realizable channel and noise estimates

	Cyclic prefix
	Normal, extended

	Number of users
	1


3 Results 
For PUCCH format 1a, the DTX threshold was chosen to satisfy the DTX to ACK false alarm rate (DTX(ACK) of 1%.  The simulations were carried out to evaluate ACK missed detection probability, or Prob(ACK->DTX/NAK). The required SNR for 1% ACK missed detection is summarized in Table 2.

Table 2 Minimum requirements for single user PUCCH format 1a, 1Tx

	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

	1
	8
	Normal
	EPA 5 Low
	-10.41
	-10.29
	-11.70
	-12.08
	
	-12.08

	
	
	
	EVA 5 Low
	-11.66
	-11.31
	15.47
	-11.60
	
	-11.86

	
	
	
	EVA 70 Low
	-11.86
	-11.28
	-11.68
	-11.90
	
	-11.47

	
	
	
	ETU 300* Low
	-11.42
	-11.47
	-11.13
	-11.42
	
	-11.33

	Note*:
Not applicable for Local Area BS and Home BS.


4 Summary 

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