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Introduction
During the last RAN4 meeting the simulations for the case with multiple PUCCH users were agreed [1]. In this contribution we present ideal simulation results using these assumptions. The assumptions used are summarized in the Annex.
Results

All results assume 2 receive antennas. The detector is tuned to maintain an DTX to ACK error probability of 1%. 
Table 1. Required SNR [dB] to maintain ACK missed probability below 1%.

	Propagation model
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	ETU 70
	-6.2
	-6
	-6.4
	-6
	
	-6.5

	ETU 300
	-6.1
	-6
	-6
	-6
	-6.2
	-6.2
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Figure 1:  Probability of ACK miss-detection as well as DTX to ACK detection for a given detection threshold versus SNR in dB for 1.4 MHz system bandwidth. The upper and lower plots correspond to 4 users with ETU channel model and normalized Doppler frequencies of 70 and 300 Hz, respectively. 
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@70 Hz, 3 MHz
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@300 Hz, 3 MHz
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Figure 2: Probability of ACK miss-detection as well as DTX to ACK detection for a given detection threshold versus SNR in dB for 3 MHz system bandwidth. The upper and lower plots correspond to 4 users with ETU channel model and normalized Doppler frequencies of 70 and 300 Hz, respectively.
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@70 Hz, 5 MHz
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@300 Hz, 5 MHz
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Figure 3: Probability of ACK miss-detection as well as DTX to ACK detection for a given detection threshold versus SNR in dB for 5 MHz system bandwidth. The upper and lower plots correspond to 4 users with ETU channel model and normalized Doppler frequencies of 70 and 300 Hz, respectively. [image: image7.emf]-16 -14 -12 -10 -8 -6 -4 -2
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@70 Hz, 10 MHz
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@300 Hz, 10 MHz
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Figure 4: Probability of ACK miss-detection as well as DTX to ACK detection for a given detection threshold versus SNR in dB for 10 MHz system bandwidth. The upper and lower plots correspond to 4 users with ETU channel model and normalized Doppler frequencies of 70 and 300 Hz, respectively.
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@300 Hz, 15 MHz
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Figure 5: Probability of ACK miss-detection as well as DTX to ACK detection for a given detection threshold versus SNR in dB for 15 MHz system bandwidth. The plot corresponds to 4 users with ETU channel model and normalized Doppler frequency of 300 Hz, respectively.
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@70 Hz, 20 MHz
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PUCCH, Format 1a, 2 Rx antennas, 4 users, etu@300 Hz, 20 MHz
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Figure 6: Probability of ACK miss-detection as well as DTX to ACK detection for a given detection threshold versus SNR in dB for 20 MHz system bandwidth. The upper and lower plots correspond to 4 users with ETU channel model and normalized Doppler frequencies of 70 and 300 Hz, respectively.
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Annex – Simulation assumptions

	PUCCH format 
	1a (BPSK)

	Number of PUCCH channels
	4 (1 wanted, 3 interferers) 

	Relative power
	0dB, -3dB, +3dB for interfering signal 1, 2 and 3, respectively

	Relative timing
	0ns

	Signal probability for the interferers
	ACK: 80%, NAK: 10%, DTX: 10%

	DM RS sequence hopping
	Disabled

	Cyclic prefix
	Normal

	Diversity
	2Rx

	PUCCH resources indexes
	Wanted signal: 2

Interferers: 1     7    14

=2; CS offset  =0, c=3 


