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Frequency Division Multiple Access
(FDMA)

« Orthogonal in frequency within cell NMT

» Narrow bandwidth per carrier AMPS

» Continuous transmission and reception

« No synchronization in time TACS
<=

MS1 MS2 MS3

. sy

[F] o lgo sleeosiwamm Jgl Jouus -1 S5

! First Generation
2 Frequency Division multiple access
¥ Basnd Wide
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! Second Generation or GSM(Global system for mobile communication)
2 Time division multiple access
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GSM frequency allocations

890 MHz 915 MHz 935 MHz 960 MHz

1710 MHz 1785 MHz 1805 MHz 1880 MHz

GSM-1800 Uplink | Downlink l

[F] s bgo (slnstmmmns 93 Junss puil 8 Y=Y S

GSM Radio Interface Organisation:
FDD and FDMA

UPLINK DOWNLINK
GSM900: 890 MHz - 915 MHz 935 MHz - 960 MHz
GSM1800: 1Z1O MHz - 1785 MHz . 1805 mMHz - 1880 MHz
112/3| - Jd112/3| .-
—{ #—-200 kHz
Channel 1 - 124 :
4 . 374 guard band

Duplex frequency 45 MHz / 95 MHz

[¥](FDD,FDMA) b bgo (glosumams 98 Jound ¥-) S5
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Frequency Division Duplex; 2x60 MHz

UTRA Paired Band: WCDMA
Uplink: 1920-1980 MHz
Downlink:  2110-2170 MHz

o

1 ]_upioge ) ¥ LA 1 L1 1 A 1 {08 |
TDD FDD UL MSS [TDD FDD DL MSS
T 11 11 I | 1 1T 171 Ed e
1900 1950 2000 2050 2100 2150 2200
MHz
Time Division Duplex
UTRA Unpaired Band: Mobile Satellite Service; 2x30 MHz
UTRA TDD & TD-SCDMA Slnlc v 19002010 iz
1900-1920 MHz and 2010-2025 MHz Downlink: 2170-2200 MHz
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! Third Generation

2 Code Division Multiple Access
® Frequency Division Duplex

* User Equipment

® Same of BTS



Multi-Access Radio Techniques

frequency frequency frequency
time
FDMA

time TDMA time CDMA

Courtesy of Petri Possi, UMTS World
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Multiple Access Approaches

Frequency Time Spread Code
Division Division Spectrum Division
Multiple Multiple Multiple Multiple
Access Access Access Access

r

Frequency Time Frequency

Each User has a unique Each User has a unique Each Transmitter has a unique
frequency time slot spreading code
(1 voice channel per user) Each Data Channel has a unique Each Data Channel has a unique
position within the time slot orthogonal code
All users transmit at the Several users share the Many users share the same
same time same frequency frequency and time
IS-136, GSM, PDC 15-95, cdma2000, WCDMA

AMPS, NMT, TACS
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