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1
Introduction
Among the orthogonal waveform candidates for LTE, two candidates have been proposed in the uplink – OFDM and SC-FDM.
When comparing OFDM and SC-FDM, two aspects need to be kept in mind:

· Link efficiency

· PA related issues (PAR, ACLR)

In this document, we compare the link performance of SC-FDM and OFDM in a turbo coded scenario. The PA issues are dealt with in [1].

Single carrier Frequency domain equalization (SC-FDE) is proving to be a promising new technique to mitigate inter-symbol interference (ISI) in time dispersive channels. There have been numerous publications on this technique in recent literature [2]. 
In [3], we analyzed the performance of SC-FDE in HSDPA and compared it to OFDM. It was seen that at low code rates, the link performance of OFDM is slightly better, but at high code rates, the link performance of SC-FDE is significantly better.
2
Simulation Setup
The simulation setup and assumptions are described in [3].
3
Simulation Results
Tables 1-8 outline the results.
	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	I-OFDM
	10%
	4.4
	0.0

	I-SCFDM
	
	4.8
	+0.4

	I-OFDM
	1%
	7.4
	0.0

	I-SCFDM
	
	7.8
	+0.4


Table 1
QPSK – Rate 1/3 – Interleaved Mapping
	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	I-OFDM
	10%
	5.7
	0.0

	I-SCFDM
	
	6.1
	+0.4

	I-OFDM
	1%
	8.7
	0.0

	I-SCFDM
	
	9.2
	+0.5


Table 2

QPSK – Rate ½ - Interleaved Mapping

	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	I-OFDM
	10%
	9.1
	0.0

	I-SCFDM
	
	5.6
	-3.5

	I-OFDM
	1%
	11.9
	0.0

	I-SCFDM
	
	8.6
	-3.3


Table 3

QPSK – Rate ¾ - Interleaved Mapping

	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	I-OFDM
	10%
	6.5
	0.0

	I-SCFDM
	
	7.8
	+1.3

	I-OFDM
	1%
	9.5
	0.0

	I-SCFDM
	
	10.8
	+1.3


Table 4

16-QAM – Rate 1/3 – Interleaved Mapping

	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	L-OFDM
	10%
	5.7
	0.0

	L-SCFDM
	
	5.7
	+0.0

	L-OFDM
	1%
	8.9
	0.0

	L-SCFDM
	
	9.4
	+0.5


Table 5

QPSK – Rate 1/3 – Localized Mapping

	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	L-OFDM
	10%
	7.0
	0.0

	L-SCFDM
	
	7.3
	+0.3

	L-OFDM
	1%
	10.1
	0.0

	L-SCFDM
	
	10.6
	+0.5


Table 6

QPSK – Rate ½ - Localized Mapping
	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	L-OFDM
	10%
	10.5
	0.0

	L-SCFDM
	
	9.9
	-0.6

	L-OFDM
	1%
	14.3
	0.0

	L-SCFDM
	
	13.8
	-0.5


Table 7

QPSK – Rate ¾ - Localized Mapping

	Waveform
	BLER
	Eb/Nt

(dB)
	Delta

(dB)

	L-OFDM
	10%
	7.8
	0.0

	L-SCFDM
	
	9.3
	+1.5

	L-OFDM
	1%
	11.3
	0.0

	L-SCFDM
	
	12.8
	+1.5


Table 8

16-QAM – Rate 1/3 – Localized Mapping

4
Summary

With a linear MMSE frequency domain equalizer, it is seen that with QPSK, the performance of OFDM is slightly better (0.5 dB) than SC-FDM at low code rates and worse (0.5 dB to 3.5 dB) at high code rates. 
With 16-QAM, the performance of OFDM is much better (1.5 dB) than SC-FDM at low code rates.
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