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• Radio Spectrum Regulatory Summary

• Transmit Power Issues
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RADIO SPECTRUM

REGULATORY SUMMARY
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USA (1/2)

• FCC Regulations for low-power, non-licensed transmitters

– If a particular transmitter can comply with the general radiated limits (Section 15.209), 

and at the same time avoid operating in one of the restricted bands (Section 15.205), 

then it can use any type of modulation (AM, FM, PCM, etc.) for any purpose.

– Section 15.209 contains general radiated emission (signal strength) limits that apply to 

all Part 15 transmitters using frequencies at 9 kHz and above.  (see table below)

– Section 15.205 lists a number of restricted bands in which low power, non-licensed 

transmitters are not allowed to operate.  (see next slide)
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USA (2/2)

• Restricted Bands (10 MHz ~ 50MHz) [Section 15.205]

• Submitted an inquiry to FCC’s Office of Engineering and Technology regarding 

the interpretation of Sections 15.205 and 15.209 for EFC (see next slide)

MHz

12.290 ~ 12.293

12.51975 ~ 12.52025

12.57675 ~ 12.57725

13.36 ~ 13.41

16.420 ~ 16.423

16.69475 ~ 16.69525

16.80425 ~ 16.80475

25.55 ~ 25.67

37.5 ~ 38.25
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Japan (1/2)

• Regulation of the Extremely Low Power Radio Station

– When the level of the electric field intensity (the strength of the radio wave) within 3 

meters is below 500µV/m (fc < 322MHz), there is no need for getting a license from the 

radio station.

– Japan Radio Law Operation Regulation – Article 6, Section 1

http://www.tele.soumu.go.jp/e/ref/material/rule/index.htm
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Japan (2/2)

• Japan Radio Law – Article 4, Section 1
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Korea (1/2)

• Regulation of the Extremely Low Power Radio Station (ELPRS)

– When the level of the electric field intensity within 3 meters is below 500µV/m (fc < 

322MHz), there is no need for getting a license from the radio station.

– Same as Japan

• Radio Station Law

– Article 97

– Except in the restricted bands

listed in Attached Table 95

(see next page)

• Contacted Radio Research

Agency (certification body of

KCC)  EFC device should

be able to operate as ELPRS
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Korea (2/2)

• Restricted Bands (10 MHz ~ 50MHz)

MHz

12.51975 ~ 12.52025

12.57675 ~ 12.57725

16.69475 ~ 16.69525

16.80425 ~ 16.80475

25.550 ~ 25.670

27.819 ~ 27.823

37.50 ~ 38.25
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EU

• Regulation of Short Range Devices (SRDs) [ETSI EN 300 330]

– SRD is defined as the radio transmitter which provide either unidirectional or bi-

directional communication and which have low capability of causing interference to 

other radio equipment

– For SRDs, individual licenses are normally not required

– No restricted bands unlike USA, Korea, and Japan
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UK

• Licence Exempt Short Range Devices

– UK Interface Requirement 2030

– The UK Interface Requirement defines the radiation level for the use of Licence 

Exempt Short Range Devices in the specified bands

– No restricted bands

– In the case of general non-specific short range devices (section 3)
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Australia

• Regulation of Short Range Devices (SRDs)

– Radiocommunications (Low Interference Potential Devices) Class Licence 2000

– The class license authorizes a person to operated the transmitter which does not exceed 

the maximum EIRP and spurious emissions (Section 4, Schedule 1)

– No restricted bands

* For equipment operation on frequencies 

below 470 MHz, the spurious emissions 

should be measured over the frequency 

range 25 MHz to 4 GHz.
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TRANSMIT POWER ISSUES
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TX Radiation Power

• Radiation Power

– Measured Electric Field Intensity (E) @ 3m (d) = 42 dBmV/m (in RE Chamber)

– Characteristic Impedance (Z0) = 377 W

 Radiation Power(single tone) @ 16MHz  EIRP = -53 dBm

– Transmit Power (PT) = Conduction Power @ 16MHz(single tone) = -26 dBm

 (equivalent) TX Antenna Gain (GT) = -27 dBi

– Radiation Power(14~18MHz) = EIRP + 14 dB = -39 dBm

Conduction Power(14~18MHz) = PT + 14 dB = -12 dBm

– Conduction Power @ 16MHz(single tone)

• Single Tone Power @ 16MHz = TX Band Power(14~18MHz) – 14 dB

• TX Band Power(14~18MHz) @ 50kW = -12 dBm (measured w/SA Equipment)

 Conduction Power @ 16MHz Single Tone = -26 dBm
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Measurement Setup

• Conduction Power Measurement

– Use of common GND between TX device and earth-grounded SA equipment

• Radiation Power Measurement

– Use of TX GND separated from earth-grounded SA equipment

– Weak condition for capacitive return path

Conduction Power Measurement Radiation Power Measurement
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Transmit Power Spectrum

• Without TX Filter

• SPAN: 0 ~ 500MHz

Simulation Result Measured Data
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Transmit Power Spectrum without TX Filter
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Transmit Power Spectrum

• With TX Filter

• SPAN: 0 ~ 500MHz

Simulation Result
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Transmit Power Spectrum with TX Filter
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Back-Up Data

• Measured Signal Loss for Two GND Conditions

– Shared GND and separated GND between TX and RX devices
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Measured Data

• EMI Measurement without TX Filter (CISPR Class-B 3m)

– The EMI values will be much lower with TX Filter

Freq.(MHz) Level (dBmV/m)

1 47.46 32.44

2 78.50 32.82

3 110.51 33.53

4 141.55 33.36

5 175.50 31.94

6 366.59 38.37

7 400.54 39.82

8 971.87 37.03

9 978.66 37.25

10 983.51 37.07

11 990.30 37.24

12 995.15 37.63


