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OFDM Transmission System

OFDM: Orthogonal Frequency Division Multiplexing

• Bandwidth is divided into subbands

• Parallel data streams

•

• orthogonal subcarriers with frequencies

• Modulation: IDFT (IFFT), Demodulation: DFT (FFT)
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CO-OFDM Transmission System
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Effects of Carrier Frequency Offset on CO-OFDM
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CO-OFDM Transmission System – Pilot Tone CR
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CO-OFDM Transmission System –
TS Based CFO and PN Compensation
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TS Based CFO and PN Compensation
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TS Based CFO and PN Compensation
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Ch. 2

Ch. 2

CO-OFDM WDM Simulation Model

Ch. 1 & 3

Preamble: 1 Sync-TS, 2 EQ-TS 

Load: 50 Data-Symbols
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𝑁CP = 24 Gap = 41 subcarriers

5.6 Gbaud/ch

11.2 Gbit/s/ch

ECL

Receiver 

DSP

OSNR

IQ-

Modulator

EDFA

ECL

Transmitter 

DSP

10 GS/s

DAC

10 GS/s

DAC

LPF

Att./PM EDFA

BPF

IQ-

Modulator

x2

LPF

ADC

Coherent

Receiver

3 dB ECL

3 dB

LPF

c,2 1550.1nm 

Transmitter 

DSP

c,1 1550nm 

c,3 1550.2nm 

100km



-14-
Lehrstuhl für

Nachrichten- und Übertragungstechnik Chair for Communications

Simon Ohlendorf, 18.02.2016

Carrier Recovery Simulation Results

OSNR @ BER = 10-3:
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Transmitter IQ-Imbalance Impairments 
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Transmitter IQ-Imbalance Compensation

Training symbols for compensation & equalization:
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Ch. 1 & 3

Ch. 2

Preamble: 1 Sync-TS, 2 IQ-TS or 2 EQ-TS 
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Phase Imbalance Variation (B2B)
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CFO Variation (200km)
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OSNR Variation (200km)
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Summary

• Experimental verification for CFO + PN compensation methods

• Experimental evaluation of an IQ-imbalance compensation method

Conclusion

• Pilot tone based CFO + PN compensation:

– Robust, IQ-imbalances can be compensated

• TS based CFO + PN compensation (pilot subcarriers):

– Degraded performance with IQ-imbalances

Summary + Conclusion

Thank you for your attention!


