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Introduction

In this contribution link level simulation results are presented for LTE UL as per the assumptions agreed in RAN4 Orlando and Athens meetings [1-3].

Simulation Assumptions and Results

The simulations were performed for the 1.4MHz channel having a total of six resource blocks. Two channel models were assumed. Namely, the AWGN channel model and the ETU-5 channel model as defined in [1,2]. For each channel model we also consider the two extremes for the DTX to ACK error rate as given in [4]. In this case, the DTX to ACK error rate is either 1% or 10%. The transmission scheme for the ACK/NACK is given in [3]. Table 1 summarizes the simulation parameters.

	Parameter
	Value

	Timing estimation error
	0

	System Bandwidth
	1.4MHz

	Allocated RBs
	1

	Channel estimator
	ML

	Timing estimation error
	0

	Modulation
	BPSK

	Duplex mode
	FDD

	Frame structure
	Type I

	Cyclic prefix length
	Normal (approx 4.7 us)

	Diversity
	1 Tx, 2 Rx

	Frequency hopping
	Yes


Table 1. Simulation parameters for all cases
In Figures 1-4, the simulation results for the ACK/NACK and DTX transmissions are provided assuming the AWGN and the ETU-5 channel models. We plot the DTX to ACK error rate which was chosen to be either 0.1 or 0.01. We also plot the Ack misdetection error probability and the Nack to Ack error rate. As it can be seen from the figures, the error probability of the ACK misdetection and the NACK to ACK is increased by 

choosing a lower DTX to ACK error rate. 

From Figures 1 and 2, given that the channel is the AWGN channel model, the ACK misdetection error rate goes to zero at an SNR of -12dB. The NACK to ACK performs much better.
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Figure 1. PUCCH error rate as a function of the SNR assuming AWGN channel model and DTX to ACK error rate of 0.1
From Figures 3 and 4, given that the channel is the ETU-5 channel model, the ACK misdetection error rate goes to zero at an SNR of -6dB or -4dB depending on chosen DTX to ACK error rate.
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Figure 2. PUCCH error rate as a function of the SNR assuming AWGN channel model and DTX to ACK error rate of 0.01
[image: image3.emf]-30 -25 -20 -15 -10 -5 0

10

-4

10

-3

10

-2

10

-1

10

0

ETU-5 1.4 MHz PUCCH with high DTX to ack error rate

SNR (dB)

P

e

 

 

Ack misdetect

Nack to ack

DTX to ack


Figure 3. PUCCH error rate as a function of the SNR assuming ETU-5 channel model and DTX to ACK error rate of 0.1
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Figure 4. PUCCH error rate as a function of the SNR assuming ETU-5 channel model and DTX to ACK error rate of 0.01
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