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OFDM Transmission System

A(f)“ Af. =1/T;

OFDM: Orthogonal Frequency Division Multiplexing

 Bandwidth is divided into subbands

Parallel data streams
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CO-OFDM Transmission Syst

CFO: Afc = fc - f|_o
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2. Influence of Carrier Frequency Offset
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Effects of Carrier Frequency Offset on CO-OFDM
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Morelli, M., et al.(2007): Proceedings of the IEEE 95, Nr.7
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3. Methods for Carrier Recovery
a. Pilot tone based

b. TS based
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CO-OFDM Transmission System — Pilot Tone CR
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Pilot Tone Based CFO and PN Compensation
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CO-OFDM Transmission System —

TS Based CFO and PN Compensation
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TS Based CFO and PN Compensation

> ma —> —> >
Sync & > - — Carrier | —
»| ADC p| Carrier P S/P || -GI |:| FFT |:| Recovery |-| EQ
Recovery 1 N N | 2+3 | ",
1. S&C TS with identical halves - CFO causes phase rotation &
Timing metric () for synchronisation
- phase offset @ = arg(y/(k _ O)) P22
. . R
- Max. CFO: Subcarrier spacing "
A(f) A
:V'\ : )
fractional CFO —
il
2. 2. TS with differential data on even SC
Estimation of integer CFO after FFT
21
T f

Schmidl, T., & Cox, D. (1997). , IEEE Transactions on Communications

Lehrstuhl fur Simon Ohlendorf, 18.02.2016 —
Nachrichten- und Ubertragungstechnik -1 Chair for Communications \_~




TS Based CFO and PN Compensation
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Carrier Recovery Simulation Results
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4, Transmitter IQ-Imbalances
a. Impact

b. Compensation
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Transmitter IQ-Imbalance Impairments

Tx 1Q-Imbalance:

?
— Loss of power balance between |- & Q-branch - amplitude imbalance g, &
— Loss of orthogonality between I- & Q-branch - phase imbalance ¢_ —

Data symbols of nth SC:
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Schenk, T. (2008), RF-Imperfections in high-rate wireless systems: impact and digital compensation.
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Transmitter IQ-Imbalance Compensation
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CO-OFDM WDM Experimental Setup

Ch. 2 Avanex Q50
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Phase Imbalance Varlatlon (BZB) Christian-Albrechts-Universitat zu Kiel
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CFO Variation (200km)
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OSNR Variation (200km)
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Summary + Conclusion

Summary

® Experimental verification for CFO + PN compensation methods
® Experimental evaluation of an 1Q-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 1Q-imbalances

Thank you for your attention!

Lehrstuhl fir Simon Ohlendorf, 18.02.2016
: . . -22- _ N
Nachrichten- und Ubertragungstechnik Chair for Communications ~——=—=



