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@. Important Parameters (Bandwidth, spectrum, data rate,
spectral efficiency) and Units (dBm, dBW, dB-Hz, bps/Hz, bps,
dBc, Hz)

lo. Basic analog/digital modulations

® AM, FM - Bandwidths, Carson’s rule

& PSK QAM, OFDM — Bandwidths, Data rates

. Multiple access (TDMA, FDMA, COMA, OFDMA)

&. Radio Interference (harmonic emission, parasitic emission,
intermodulation, spectrum and power measurement),
Jamming vs Spoofing (GNSS signals)

&. Ethernet (TCP, UDP, etc.), IP (IP Packet Structure), QoS
(Latency, Packet loss, Jitter, Priority, etc.)
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. 3G, LTE, 5@G, Wi-Fi, Cellular network

. Understanding Categories of User equipment, Applications
(Voice, audio/video conferencing, video streaming, gaming,
Web browsing, etc.) and related QoS, Carrier aggregration, LTE
TDD, LTE FDD, MIMO, Beamforming)

&. Spectrum management and allocation (frequencies for TV,
Radio, Cellular system: 3G, 4G, 5G, Satellite systems and
properties)

o. New Data services in 5G Technology

@o. White Space Technology

@e. Satellite technology basics (types, orbits and functions of
satellites and trade-offs, orbital slots), Trends of Satellite
communications in Low-earth orbit (LEO) constellation

eb. Important Parameters of Antenna (Classification of Antennas

Beam, Radiation Pattern, Antenna Lobes, Polarization, Far
Field Region, Directivity, and Gain) and Impedance Matching,
Return Loss, VSWR, and Bandwidth

@, Classifications of Electromagnetic Waves, Spectrum of EM
Waves and Radio Frequency Band Allocations, Wavelength
Calculation, Wave Phenomena, and Mode of Wave

Propagation

¢, Parameter Considerations of Digital Television System
(Bandwidth, Fast Fourier Transform, Guard Interval,
Modulation, Forward error correction, and Pilot)

e&. Principle of Transmission Line, Coaxial, Waveguide,
Calculation of the Characteristic Impedance of Transmission
Lines, Velocity of Propagation and Reflection for Various Lines,
Use the Smith Chart, and RF Device

eb. Understanding Categories of Measurement Tool, Network
Analyzer, Spectrum Analyzer, and Telecommunication
Equipment Testing Process

. Phenomena of RF Transmission/Reception, Attenuation,
Absorption, Diffraction, Reflection, Refraction, Key Radio
Parameter and Link Budget Analysis

@a. Specific Safety Standard for Such Equipment, RFID, TV,

Mobile Phone, WiFi, and Community Radioi
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. guasrEusLnRA (Consumer Demand)

. mMuanuilgedn (Profit Maximization)

. naudeduauysal (Competitive Market)

. WANSTUVBEYAUA (Monopoly Behaviors)

. AMIUVAENTIAN (Price Discrimination and Market Efficiency)

. \ATHIANARTAIEANTT (Welfare Economics)

. MImAugLanatn Government Intervention;(Regulation)

. AUAULNAITDIAANN (Market Failure) lun1sUsenouianis
anuasiUiAswgnalul 1Wu Network Economy, Sharing economy,
Gig economy, Platform economy, Tokenorpics
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so.arundladainsdndulavedusznounislunisndn (Least Cost
Combination)
ea.MTAATEAlATIEmaRLAE NG AnTTIYRIUsTNOUNT TS
TATIATURAAUVUSRN
s annaiinalnaaralifiussansaiw (Market Failure) Las38nas
Aty
UfjuRnssziunans
. gUasAiuslna (Consumer Demand)
. m3uenailsgegm (Profit Maximization)
. menaudeuanysel (Competitive Market)
. W ANTINvRENYIA (Monopoly Behaviors)
_ N1SUUALENSIAT (Price Discrimination and Market Efficiency)
. \pTwgenansaiafns (Welfare Economics)
. m‘iﬁ’lﬁ’U@LLammm Government Intervention (Regulation)
. ANNANWAIvEnA1n (Market Failure) A lilausnnsvesteya
(Asymmetric Information), Tumsussnaufiams dhuagulasugia
Tl Wiy Network Economy, Sharing economy, Gig economy,
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Platform economy, Tokenomics, Information Economics

« pnudlaBevsumnaanasdiisunamienaia (Firm with
Significant Market Power)
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