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Degradation causes

® Doppler effect/shift
x GFO estimation
x |nter Symbol Interference
x Cyclic Prefix, Guard Interval

x | - Qimbalance
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Doppler effect/shift

CT VUrg
f = (1 | A:)fo
Af = %fo

Af=f—Jo Av = Vg, — U1y
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CFO In frequency domain

Amplitude

, ‘ NoCFO |
. 100 kHz CFO
A |deal point
I ©  Shifted Point |

1 2 3 4 5
Frequency (MHz)
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CFO In constellation

Frequency Ermor = 0 Hz Frequency Error < 0 Hz
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Multipath

(5 "_3 n
X airplane-flutter

recelver
"tower-swayne”

bulldings
Transmitter -

moving scatteres
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Inter Symbol Interference

Symbol 1 ‘ Symbol 2

Symbol 2

Intersymbol interference

Symbol 2

Copy and Paste - Copy and Paste

Cyclic Prefix Cyclic Prefix
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Cyclic Prefix

Direct path
signal

Multi path
delayed signals

Opumum FFT w
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-Q imbalance

' original

Samples
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|Q imbalance

@ Detector - RMS REw : 300 kHz @ Detector - RMS REw : 300 kHz
Ref Level : -20 dBm Trigger Mode : Free Run VBwW : 3 MHz Ref Level : -20 dBm Trigger Mode : Free Run VBW : 3 MHz
Ref Offset: 0,0dB Trace : Clear / Wiite @ 5'WT 100 ms Ref Offset: 0,0dB Trace : Clear / Wiite @ 5'WT 100 ms

4 - y

Start Frequency @ 995 MHz Stop Frequency : 1,005 GHz Start Frequency @ 995 MHz Stop Frequency : 1,005 GHz
Analyzer Center Frequency: 1 GHz Span :10 MHz Analyzer Center Frequency: 1 GHz Span :10 MHz
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@ Detector - RMS REw : 300 kHz @ Detector - RMS REW : 300 kHz
Ref Level : -20 dBm Trigger Mode : Free Run VBW . 3IMHz Ref Level : -20 dBm Trigger Mode : Free Run VBW . 3MHz
Ref Offset: 0,0dB Trace : Clear / Wiite @ 5'WT 100 ms Ref Offset: 0,0dB Trace : Clear / Wiite @ 5WT 100 ms

4 - a

Start Frequency @ 995 MHz Stop Frequency : 1,005 GHz Start Frequency @ 995 MHz Stop Frequency : 1,005 GHz
Analyzer Center Frequency: 1 GHz Span :10 MHz Analyzer Center Frequency: 1 GHz Span :10 MHz
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Problems In the [ x-Bx chain

Power Amplifier
Non-linearity

-

- Multipath
’ Oscillator Phase Noise ‘.

Frequency
corrected

signal

J-ME{: Aﬂ":l
De-interleaving/

De-Scrambling

Oscillator Phase Noise,

Frequency Offset
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