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1 Introduction

This contribution summarizes PUCCH link simulation results submitted to RAN1 #81 in [1]-[4].
2 Discussion
Table 1 provides a summary of the PUCCH simulation results. DTX detection is used with a threshold that ensures a 1% false alarm rate (DTX→ACK), unless specified otherwise. All sources use a frequency offset of 0 Hz, unless specified otherwise. The frequency hopping results provided here assume that the hopping occurs across the system bandwidth.
The common simulation parameters are specified in annex. Additionally, the sources use these parameter values where applicable: 

· [1] uses frequency hopping every 2 subframes

· [2] uses frequency hopping every 16 subframes and cross-subframe (cross-SF) channel estimation across 16 subframes

· [3] uses frequency hopping every 4 subframes
· [4] uses frequency hopping every 4 subframes, cross-SF channel estimation across 4 subframes and a residual frequency offset of 20 Hz 
Table 1: Summary of PUCCH simulation results
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* The performance is reported for 10-3 BLER and no DTX threshold is applied in this case.
Observation 1 Frequency hopping across the system can provide significant gain in PUCCH performance
Observation 2 Cross-subframe channel estimation can provide significant gain in PUCCH performance if the frequency offset is low
3 Conclusions
From the results in previous section, we observe that

Observation 1 Frequency hopping across the system can provide significant gain in PUCCH performance
Observation 2 Cross-subframe channel estimation can provide significant gain in PUCCH performance if the frequency offset is low
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Annex: Simulation parameters
Table 2: Simulation parameters common to all sources
	Parameter
	Value

	Carrier Frequency
	2 GHz

	System Bandwidth
	10 MHz

	Antenna
	1×2, low correlation

	Channel Model
	EPA, 1 Hz Doppler

	PUCCH Format
	Format 1A (ACK/NACK)

	False Alarm Rate (DTX→ACK)
	1% unless specified otherwise
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