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5.1 STO Etkisi
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5.1 STO Etkisi – Case 2
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5.1 STO Etkisi – Case 4
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5.2 CFO Etkisi
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5.2 CFO Etkisi

System Carrier Frequenc
y

Subcarrier 
Spacing

Velocity Maximum 
Doppler Frequency

Normalized 
CFO

DMB 375MHz 1KHz 120km/h 41.67Hz 0.042

3GPP 2GHz 15kHz 120km/h 222.22Hz 0.0148

WiBro 2.3GHz 9.765KHz 120km/h 255.55Hz 0.0263

Received signal Effect of CFO 
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5.2 Effect of CFO
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5.2.1 Tamsayı CFO (IFO) Etkisi
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5.2.2 Kesirli CFO (FFO) Etkisi
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5.3 STO Kestirim Teknikleri
5.3.1 Zaman Alanın STO Kestirimi
5.3.1.1 Çevrimsel Önek Kullanımı (Cyclic Prefix(CP))
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5.3.1.1 Çevrimsel Önek Kullanımı (Cyclic
Prefix(CP))
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5.3.1.2 Eğitim Dizisi Kullanımı
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5.4 CFO Kestirim Teknikleri
5.4.1 Zaman Alanı CFO Kestirim Teknikleri
5.4.1.1 Çevrimsel Önek (Cyclic Prefix)Kullanımı
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5.4.1.1 Çevrimsel Önek (Cyclic 
Prefix)Kullanımı
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5.5 Örnekleme Saat Hatasının Etkisi
5.5.1 Örnekleme Saatinde faz Kayması Etkisi
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5.6 Örnekleme Saat Hatası Telafisi

Discrete time-domain correction

Hybrid time domain/frequency
domain correction

• Pilot tone-based synchronization  
Synchronization

Scheme

Performance degradation

Slowly time varying ICI

Usually, requires oversampling or

high - order interpolation filter

Usage of VCXO is undesirable

higher cost & noise jitter than XO

discrete component
Disadvantage

XO

FIR interpolation filter

VCXO (NCO)

PLL (DPLL)

Required 
components

Non - synchronous samplingSynchronous sampling

•

• - -•

-

•

• •

•
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5.7 Hücresel Sistemlerde Senkronizasyon
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5.7.1 Aşağı Gönderimde Senkronizasyon
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5.7.2 Yukarı Gönderimde Senkronizasyon
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