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1
Introduction

This contribution presents initial simulation results for CA PUCCH with simulation assumptions agreed in [1].
2
Simulation Assumptions
In [1], the way forward was agreed to CA PUCCH simulation assumptions. The performance measures will include: a) ACK false alarm (1%); b) ACK missed detection (1%); c) [NACK to ACK ([0.1%])] for both the PUCCH format1b with channel selection and PUCCH format3. The measure definitions for “ACK false alarm”, “ACK missed detection” and “NACK to ACK” were also agreed. In this document, we will present some initial CA PUCCH simulation for FDD based on the simulation assumptions given in [1]. The simulation parameters used in our simulation are summarized in the following table:
	Parameter Names
	Parameter Values

	
	PUCCH format 1b with channel selection
	PUCCH format 3

	Number of ACK/NACK bits
	4
	10

	Propagation channels
	EPA5, EVA70

	Channel bandwidth
	10, 20 MHz

	Carrier frequency
	2.0 GHz

	Antenna configuration
	UE: 1Tx; BS: 2 or 4 Rx, Correlation between branches is 0; no power imbalance between branches

	Cyclic prefix
	Normal CP

	Channel estimation
	Practical channel estimation

	Timing estimation
	Perfect timing estimation


3
Simulation Results
3.1
Format 1b with channel selection, 4 bits, 2 receive antennas
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Figure 1 Simulation results for format 1b with channel selection, 4 bits, 2 Rx
3.2
Format 1b with channel selection, 4 bits, 4 receive antennas
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Figure 2 Simulation results for format 1b with channel selection, 4 bits, 4 Rx
3.3
Format 3, 10 bits, 2 receive antennas
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Figure 3 Simulation results for format 3, 10 bits, 2 Rx

3.4
Format 3, 10 bits, 4 receive antennas
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Figure 4 Simulation results for format 3, 10 bits, 4 Rx
3.5
Performance summary
The simulation results are summarized in the following tables.
Table 1 Required SNR for Prob(ACK->DTX/NAK) < 1%, Format 1b with channel selection, 4 bits

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

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

	2
	Normal
	EPA 5
	-
	-
	-
	-7.2
	TBD
	-7.2

	
	
	EVA70
	-
	-
	-
	-7.0
	TBD
	-7.1

	4
	Normal
	EPA 5
	-
	-
	-
	-11.2
	TBD
	-11.2

	
	
	EVA70
	-
	-
	-
	-11.1
	TBD
	-11.1


Table 2 Required SNR for Prob(NAK->ACK) < 0.1%, Format 1b with channel selection, 4 bits

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

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

	2
	Normal
	EPA 5
	-
	-
	-
	-7.0
	TBD
	-7.2

	
	
	EVA70
	-
	-
	-
	-6.8
	TBD
	-7.0

	4
	Normal
	EPA 5
	-
	-
	-
	-10.9
	TBD
	-10.9

	
	
	EVA70
	-
	-
	-
	-10.9
	TBD
	-11.0


Table 3 Required SNR for Prob(ACK->DTX/NAK) < 1%, Format 3, 10 bits

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

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

	2
	Normal
	EPA 5
	-
	-
	-
	-4.4
	TBD
	-4.4

	
	
	EVA70
	-
	-
	-
	-4.2
	TBD
	-4.1

	4
	Normal
	EPA 5
	-
	-
	-
	-8.3
	TBD
	-8.4

	
	
	EVA70
	-
	-
	-
	-8.2
	TBD
	-8.3


Table 4 Required SNR for Prob(NAK->ACK) < 0.1%, Format 3, 10 bits

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

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

	2
	Normal
	EPA 5
	-
	-
	-
	-4.0
	TBD
	-3.7

	
	
	EVA70
	-
	-
	-
	-3.1
	TBD
	-3.1

	4
	Normal
	EPA 5
	-
	-
	-
	-8.4
	TBD
	-8.4

	
	
	EVA70
	-
	-
	-
	-8.1
	TBD
	-8.3


4
Conclusion

In this paper, we provide the FDD CA PUCCH simulation results for 10 MHz with 2 receive antennas according to the agreed simulation assumptions. These results should be used to derive the LTE BS demodulation performance requirements.
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