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An Example of Mobile Phone Communications
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Voice Codec : Sampling Rate
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Voice Codec : Sampling, Quantization, and Encoding
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Modulation : From Digital to Analog

1

® Modulation of digital signals
known as Shift Keying
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More Complex Modulation Schemes (1/2)
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More Complex Modulation Schemes (2/2)
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How to Generate Radio Wave (1/3)
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How to Generate Radio Wave (2/3)
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How to Generate Radio Wave (3/3)
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The Property of Radio Wave
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Wave Length and Antenna Length
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Radio Spectrum
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Radio Property
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Spectrum Regulations

Hi& : MHz | Europe USA Japan
Cellular GSM 450-457, 479- AMPS, TDMA, CDMA PDC
Phones 486/460-467,489- 824-849, 810-826,
496, 890-915/935- 869-894 940-956,
960, TDMA, CDMA, GSM 1429-1465,
1710-1785/1805- 1850-1910, 1477-1513
1880 1930-1990
UMTS (FDD) 1920-
1980, 2110-2190
UMTS (TDD) 1900-
1920, 2020-2025
Cordless CT1+ 885-887, 930- | PACS 1850-1910, 1930- PHS
Phones 932 1990 1895-1918
CT2 PACS-UB 1910-1930 JCT
864-868 254-380
DECT
1880-1900
Wireless IEEE 802.11 902-928 I[EEE 802.11
LANs 2400-2483 IEEE 802.11 2471-2497
HIPERLAN 2 2400-2483 5150-5250
5150-5350, 5470- 5150-5350, 5725-5825
5725
Others RF-Control RF-Control RF-Control
27,128, 418, 433, 315, 915 426, 868

868

16/27



How to Generate the Carrier Signal (1/2)
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How to Generate the Carrier Signal (2/2)
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Demodulation: From Analog to Digital
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Components in a Station : A Simplified View
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Aside : Very Early Wireless Techniques
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The Concept of Wireless Cellular Networks
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The Deployment of Base Stations

Figure 2.16: Cell structure of a real network
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Radio Wave Propagation
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Transmit—Receive Separation, d

P, = Po(do/d)?

v = path loss exponent, varying from 2 (free-space) to 5 (urban environment)
Py = power at reference distance d

P, = received power that is proportional to d =Y
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Adaptive Modulation According to SNR
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Frequency Reuse
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The Necessity of Multiple Access Control
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