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1. Introduction

In this contribution link level simulation results are presented for PUCCH Format 2 (CQI) according to the agreed simulation parameters in [3].

2. Simulation Results

The simulations were performed for a total of six channel bandwidths and ETU70 channel model. Two receive antennas were assumed at the base station. In this contribution, we simulate the case of wideband signaling which corresponds to 4 bits of data (CQI) transmission per 1 ms subframe. The 4 bits are encoded into 20 bits using the Reed-Muller block code [2].  Simulation parameters are provided in [3].
Ideal simulation results are shown in Figure 1 - Figure 6 for normal cyclic prefix.  Table 1 provides the required SNR to achieve BLER < 1% for 1Tx and 2Rx antennas under ETU70 propagation channel.  From the table, it is seen that the average SNR requirements are -6.5 and -5.0 dB for normal and extended cyclic prefix, respectively.  Also, the SNR requirements are similar for system bandwidth of 3 MHz or greater, and slightly larger for 1.4MHz system bandwidth due to lack of frequency diversity.
Table 1.  SNR requirements for BLER < 1% (Ideal Results), ETU70.

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Normal CP
	-6.1
	-6.6
	-6.7
	-6.7
	-6.5
	-6.6

	Extended CP 
	-4.6
	-5.0
	-5.1
	-5.2
	-5.2
	-5.1
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Format 2 CQI transmission over PUCCH. Channel: ETU70, 1.4MHz BW


Figure 1.  FER vs. SNR for 1.4MHz channel BW.
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Format 2 CQI transmission over PUCCH. Channel: ETU70, 3MHz BW


Figure 2.  FER vs. SNR for 3MHz channel BW.
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Format 2 CQI transmission over PUCCH. Channel: ETU70, 5MHz BW


Figure 3.  FER vs. SNR for 5MHz channel BW.
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Format 2 CQI transmission over PUCCH. Channel: ETU70, 10MHz BW


Figure 4.  FER vs. SNR for 10MHz channel BW.
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Format 2 CQI transmission over PUCCH. Channel: ETU70, 15MHz BW


Figure 5.  FER vs. SNR for 15MHz channel BW.
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Format 2 CQI transmission over PUCCH. Channel: ETU70, 20MHz BW


Figure 6.  FER vs. SNR for 20MHz channel BW.
