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FREQUENCY SPECTRUMFREQUENCY SPECTRUM

•• VICINITY OF 100 M HzVICINITY OF 100 M Hz ‐‐ FM BroadcastingFM BroadcastingVICINITY OF 100 M Hz      VICINITY OF 100 M Hz       FM BroadcastingFM Broadcasting

•• 41M Hz 41M Hz –– 960 M Hz            960 M Hz            ‐‐ TV BroadcastingTV Broadcasting

•• 118M Hz 118M Hz –– 136 M Hz          136 M Hz          ‐‐ Air to Ground SystemAir to Ground System

•• 225M Hz 225M Hz –– 400 M Hz         400 M Hz         ‐‐ Military  AircraftsMilitary  Aircrafts

•• Around 160 M Hz                Around 160 M Hz                ‐‐ Maritime Mobile ServiceMaritime Mobile Service

•• 30M Hz 30M Hz –– 100 M Hz            100 M Hz            ‐‐ Fixed Station ServiceFixed Station Service

• No spectrum was available between 30‐400 M Hz lower portions as the services of this band had 

become very crowded. Above 10 G Hz , due to severe propagation path loss, multipath fading, and 

k h d bl f b lrain activity make the medium unsuitable for mobile comm.

• 800 M Hz  was originally allotted to educational TV ch. Cable TV became a big factor in mid 70,s 

and shared the load of providing TV chs.

• This situation opened up the 800 M Hz band to some extent and FCC(USA) allocated a 40 M Hz 

system at 800 M Hz to Mobile Radio Cellular Systems. 





ELECTROMAGNETIC SPECTRUMELECTROMAGNETIC SPECTRUM
(Radio Waves Bands &their Uses)(Radio Waves Bands &their Uses)(Radio Waves Bands &their Uses)(Radio Waves Bands &their Uses)

FrequencyFrequency Band NameBand Name ApplicationApplication
< 3 KHz< 3 KHz ELF Submarine Communication< 3 KHz< 3 KHz ELF Submarine Communication

33--30 KHz30 KHz VLF Marine Communication

3030 300 KHz300 KHz LF AM Radio3030--300 KHz300 KHz LF AM Radio

300 KHz300 KHz--3 MHz3 MHz MF -----do --
3 3 --30 MHz30 MHz HF/SHORT -----do----

WAVE

30 30 –– 300 MHz300 MHz VHF FM Radio
300 MH300 MH 3 GH3 GH UHF TV C ll l T l h300 MHz300 MHz-- 3 GHz3 GHz UHF TV , Cellular Telephony

33-- 30 GHz30 GHz SUPER 
HF(SHF)

Satellite Communication, 
Radar

30 30 -- 300 GHz300 GHz EXTRA HF 
(EHF)

Satellite Communication , 
Radar



ELECTROMAGNETIC SPECTRUMELECTROMAGNETIC SPECTRUM
(Microwave Bands &their Uses)(Microwave Bands &their Uses)

Frequency Frequency GhzGhz Band Band 
NameName

ApplicationApplication

1-2 L Broadcasting , Cellular
2-4 S Cellular , Radar
4 8 C S t llit4-8 C Satellite
8-12 X Fixed Wireless- satellite , Radar

12-18 Ku ------Do-------12 18 Ku Do

36-46 Q Fixed Wireless
46-56 V Fixed Satellite
56-100 w Future Cellular

18-27  K  ,  27-46 Ka

















DIGITAL TRANSMISSION VS ANALOG TRANSMISSIONDIGITAL TRANSMISSION VS ANALOG TRANSMISSION
• Primary Advantage : Noise Immunity Exact amplitude, frequency, phase of received

signal not importantsignal not important.

• Digital signals are better suited to processing and multiplexing than analog. DSP is the

processing of analog signals using digital methods. Signal processing includes filtering,

equalizing and phase shifting.

• Digital systems use signal regeneration rather than signal amplification. Noise produced

i l i lifi i ddi i Th f S/N i d i h i lin electronic amplifier is additive. Therefore, S/N ratio deteriorates each time an analog

signal is amplified.

• Digital signals are simpler to measure and evaluate.g g p

• Digital systems are better suited to evaluate error performance.

• Tx errors in digital signal scan be detected and corrected more easily and accurately

than is possible with analog signals.

• ‐‐BUT‐‐‐ They require more bandwidth, more precise time synchronization between Tx

& Rx clocks They require expensive clock recovery circuits in all receivers Digital Tx& Rx clocks. They require expensive clock recovery circuits in all receivers. Digital Tx

systems are incompatible with older analog Tx facilities.



DIGITAL TRANSMISSIONDIGITAL TRANSMISSION

N iN i I itI it d t t itt d d It i i t diff ti t th•• NoiseNoise ImmunityImmunity : data transmitted as ones and zeros. It is easier to differentiate the

signals from noise.

•• ReliabilityReliability : With digital data, parameters such as checksums, error correcting codes orReliabilityReliability : With digital data, parameters such as checksums, error correcting codes or

redundnant data to ensure that ones and zeros that are transmitted are the same that

are received.

•• CompressionCompression : Repeating patterns of zeros and ones from an information stream can be

removed in order to conserve bandwidth .Silence is suppressed in various

iconversations.

•• SecuritySecurity :: With binary data we can apply various encryption and authentication

algorithms to ensure that a third party cannot view or tamper with the info streamalgorithms to ensure that a third party cannot view or tamper with the info stream.

Even without encryption, digital signals travelling over public airwaves have an inherent

obsecurity to them especially if the modulation, multiplexing and encoding techniques

are not known.

















DEFINITIONS (CONTDDEFINITIONS (CONTD))

• HANDOFF → THE PROCESS OF TRANSFERRING A MOBILE STATION FROM 
ONE CHANNEL OR BASE STATION TO ANOTHER.

• STD → SUBSCRIBER TRUNK DIALING.

• PCO → PUBLIC CALL OFFICE.

CC→ CO C OO CO C O ( S )• FCC → FEDERAL COMMUNICATIOON COMMUNICATION.(USA).

• TRAI → TELECOMMUNICATION REGULATORY AUTHORITY OF INDIA.

• MOBILE HAND SET BATTERY →  3.6/3.7 V RECHARGABLE.

• SIM → SUBSCRIBER IDENTIFICATION MODULE.













FEATURES OF PAGING SYSTEMFEATURES OF PAGING SYSTEM
FEATUREFEATURE MOBILE UNITMOBILE UNIT BASE STATIONBASE STATION

COVERAGE RANGECOVERAGE RANGE HIGH HIGH

REQUIRED INFRAREQUIRED INFRA-- HIGH HIGHREQUIRED INFRAREQUIRED INFRA
STRUCTURESTRUCTURE

HIGH HIGH

COMPLEXITYCOMPLEXITY LOW HIGH`
HARDWARE COSTHARDWARE COST LOW HIGH

CC G GCARRIER CARRIER 
FREQUENCYFREQUENCY

< 1 GHz < 1 GHz

FUNCTIONALITYFUNCTIONALITY RECEIVER TRANSMITTERFUNCTIONALITYFUNCTIONALITY RECEIVER TRANSMITTER























FEATURES OF CORDLESS PHONE SYSTEM
FEATURE MOBILE UNIT BASE STATIONFEATURE MOBILE UNIT BASE STATION

COVERAGE COVERAGE 
RANGERANGE

LOW LOW
RANGERANGE

REQUIRED INFRAREQUIRED INFRA--
STRUCTURESTRUCTURE

LOW LOW

COMPLEXITYCOMPLEXITY MODERATE `LOW

HARDWARE COSTHARDWARE COST LOW MODERATE

CARRIER CARRIER 
FREQUENCYFREQUENCY

1-3 GHz 1-3 GHz

FUNCTIONALITYFUNCTIONALITY TRANS-RECEIVER TRANS-RECEIVER












