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log10(P) dB. 

(iv) For operations in the 1995-2000 MHz band, the power of any emission between 2005-

2020 MHz shall be attenuated below the transmitter power (P) in watts by at least 70 + 10 

log10(P) dB. 

(3) Measurement procedure.  

(i) Compliance with this provision is based on the use of measurement instrumentation 

employing a resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz 

bands immediately outside and adjacent to the licensee's frequency block, a resolution 

bandwidth of at least one percent of the emission bandwidth of the fundamental emission of 

the transmitter may be employed. The emission bandwidth is defined as the width of the 

signal between two points, one below the carrier center frequency and one above the carrier 

center frequency, outside of which all emissions are attenuated at least 26 dB below the 

transmitter power. 

(ii) When measuring the emission limits, the nominal carrier frequency shall be adjusted as 

close to the licensee's frequency block edges, both upper and lower, as the design permits. 

(iii) The measurements of emission power can be expressed in peak or average values, 

provided they are expressed in the same parameters as the transmitter power. 

(4) Private agreements.  

(i) For AWS operations in the 2000-2020 MHz and 2180-2200 MHz bands, to the extent a 

licensee establishes unified operations across the AWS blocks, that licensee may choose 

not to observe the emission limit specified in paragraph (h)(1), above, strictly between its 

adjacent block licenses in a geographic area, so long as it complies with other Commission 

rules and is not adversely affecting the operations of other parties by virtue of exceeding the 

emission limit. 

(ii) For AWS operations in the 2000-2020 MHz band, a licensee may enter into private 

agreements with all licensees operating between 1995 and 2000 MHz to allow the 70 + 10 

log10(P) dB limit to be exceeded within the 1995-2000 MHz band. 

(iii) An AWS licensee who is a party to a private agreement described in this section (4) must 

maintain a copy of the agreement in its station files and disclose it, upon request, to prospective 

AWS assignees, transferees, or spectrum lessees and to the Commission. 

 

§ 90.219 Use of signal booters. 

(e)  Device Specifications. In addition to the general rules for equipment certification in 

§90.203(a)(2) and part 2, subpart J of this chapter, a signal booster must also meet the rules in 

this paragraph. 

(3)  Spurious emissions from a signal booster must not exceed −13 dBm within any 100 kHz 

measurement bandwidth. 
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§ 90.543  Emission limitations. 

(e) For operations in the 758-768 MHz and the 788-798 MHz bands, the power of any emission 

outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter 

power (P) within the licensed band(s) of operation, measured in watts, in accordance with the 

following: 

(1) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 76 + 

10 log (P) dB in a 6.25 kHz band segment, for base and fixed stations. 

(2) On all frequencies between 769-775 MHz and 799-805 MHz, by a factor not less than 65 + 

10 log (P) dB in a 6.25 kHz band segment, for mobile and portable stations. 

(3) On any frequency between 775-788 MHz, above 805 MHz, and below 758 MHz, by at least 

43 + 10 log (P) dB. 

(4) Compliance with the provisions of paragraphs (e)(1) and (2) of this section is based on the 

use of measurement instrumentation such that the reading taken with any resolution bandwidth 

setting should be adjusted to indicate spectral energy in a 6.25 kHz segment. 

(5) Compliance with the provisions of paragraph (e)(3) of this section is based on the use of 

measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. 

However, in the 100 kHz bands immediately outside and adjacent to the frequency block, a 

resolution bandwidth of 30 kHz may be employed. 

(f) For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including 

harmonics in the band 1559-1610 MHz shall be limited to −70 dBW/MHz equivalent isotropically 

radiated power (EIRP) for wideband signals, and −80 dBW EIRP for discrete emissions of less 

than 700 Hz bandwidth. For the purpose of equipment authorization, a transmitter shall be tested 

with an antenna that is representative of the type that will be used with the equipment in normal 

operation. 

 

§ 90.691 Emission mask requirements for EA-based systems 

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA 

license and to spectrum adjacent to interior channels used by incumbent licensees. The 

emission limits are as follows:  

(1) For any frequency removed from the EA licensee's frequency block by up to and including 

37.5 kHz, the power of any emission shall be attenuated below the transmitter power (P) in 

watts by at least 116 Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels, 

whichever is the lesser attenuation, where f is the frequency removed from the center of the 

outer channel in the block in kilohertz and where f is greater than 12.5 kHz.  

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, 

the power of any emission shall be attenuated below the transmitter power (P) in watts by at 

least 43 + 10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is 

the frequency removed from the center of the outer channel in the block in kilohertz and where 
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f is greater than 37.5 kHz.  

(b) When an emission outside of the authorized bandwidth causes harmful interference, the 

Commission may, at its discretion, require greater attenuation than specified in this section. 

 

ISED Rules 

Test Requirements:  

RSS-Gen 

6. General administrative and technical requirements 

6.13 Transmitter unwanted emissions 

6.13.2 Frequency range for measuring unwanted emission 

In measuring unwanted emissions, the spectrum shall be investigated from 30 MHz or the 

lowest radio frequency signal generated or used in the equipment, whichever is lower, without 

going below 9 kHz, up to at least the applicable frequency given below: 

If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental 

frequency or to 40 GHz, whichever is lower. 

If the equipment operates at or above 10 GHz and below 30 GHz: to the fifth harmonic of the 

highest fundamental frequency or to 100 GHz, whichever is lower. 

If the equipment operates at or above 30 GHz: to the fifth harmonic of the highest fundamental 

frequency or to 200 GHz, whichever is lower, unless specified otherwise in the applicable RSS. 

If the equipment contains a digital device that is exclusively used for enabling the operation of 

the radio apparatus: the spectrum shall be investigated according to the conditions specified in 

paragraphs (a) through (c) of this section or the range applicable to the digital device, as 

shown in table 2, whichever is the higher frequency range of investigation. 

Table 2 – Frequency range for radiated measurement for equipment with a digital device 

Highest frequency generated, operated or used in 

the equipment (MHz) 

Upper frequency limit of measurement range 

(MHz) 

< 1.705 30 

1.705-108 1000 

108-500 2000 

500-1000 5000 

> 1000 
5th harmonic of the highest frequency or 40 

GHz, whichever is lower 

It is not necessary to report the amplitude of spurious emissions attenuated more than 20 dB below 

the permissible value 

 

RSS-130 

4. Transmitter and Receiver Standard Specifications 

4.6 Transmitter Unwanted Emissions 
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4.6.1 The power of any unwanted emissions in any 100 kHz bandwidth on any frequency 

outside the frequency range(s) within which the equipment is designed to operate shall be 

attenuated below the transmitter power, P (dBW), by at least 43 + 10 log10 p (watts), dB. 

However, in the 100 kHz band immediately outside the equipment’s operating frequency range, 

a resolution bandwidth of 30 kHz may be employed. 

4.6.2 In addition to the limit outlined in Section 4.6.1 above, equipment operating in the 

frequency bands 746-756 MHz and 777-787 MHz shall also comply with the following 

restrictions: 

(a) The power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies 

between 763-775 MHz and 793-806 MHz shall be attenuated below the transmitter power, P 

(dBW), by at least: 

(i) 76 + 10 log10 p (watts), dB, for base and fixed equipment, and 

(ii) 65 + 10 log10 p (watts), dB, for mobile and portable equipment. 

(b) The e.i.r.p. in the band 1559-1610 MHz shall not exceed −70 dBW/MHz for wideband 

signal and −80 dBW for discrete emission with bandwidth less than 700 Hz. 

 

RSS-131  

6.5 Equipment standard specifications for zone enhancers working with equipment certified 

under RSS-119 

6.3 Intermodulation 

The effective radiated power (ERP) of intermodulation products should not exceed −30 dBm in a 

10 kHz measurement bandwidth. 

 

6.5 Spurious emissions 

The spurious emissions of a zone enhancer shall not exceed −13 dBm in any 100 kHz 

measurement bandwidth. 

 

RSS-132 

5. Transmitter Standard Specifications 

5.5 Transmitter Unwanted Emissions 

Mobile and base station equipment shall comply with the limits in (i) and (ii) below. 

i. In the first 1.0 MHz band immediately outside and adjacent to each of the sub-bands 

specified in Section 5.1, the power of emissions per any 1% of the occupied bandwidth 

shall be attenuated (in dB) below the transmitter output power P ( dBW) by at least     

43 + 10 log10p (watts). 

After the first 1.0 MHz immediately outside and adjacent to each of the sub-bands, the power of 

emissions in any 100 kHz bandwidth shall be attenuated (in dB) below the transmitter output power 

P (dBW) by at least 43 + 10 log10 p (watts). If the measurement is performed using 1% of the 
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occupied bandwidth, power integration over 100 kHz is required. 

 

RSS-133 

6. Transmitter and Receiver Standard Specifications 

6.5 Transmitter Unwanted Emissions 

6.5.1 Out-of-Block Emissions 

Equipment shall comply with the limits in (i) and (ii) below. 

i. In the 1.0 MHz bands immediately outside and adjacent to the equipment’s operating 

frequency block, the emission power per any 1% of the emission bandwidth shall be 

attenuated (in dB) below the transmitter output power P (dBW) by at least 43 + 10 

log10p(watts). 

After the first 1.0 MHz, the emission power in any 1 MHz bandwidth shall be attenuated (in dB) 

below the transmitter output power P (dBW) by at least 43 + 10 log10p(watts). If the measurement 

is performed using 1% of the emission bandwidth, power integration over 1.0 MHz is required. 

 

RSS-139 

6. Transmitter Standard Specifications 

6.6 Transmitter Unwanted Emissions 

i. In the first 1.0 MHz bands immediately outside and adjacent to the equipment’s smallest 

operating frequency block, which can contain the equipment’s occupied bandwidth, the 

emission power per any 1% of the emission bandwidth shall be attenuated below the 

transmitter output power P (in dBW) by at least 43 + 10 log10 p (watts) dB. 

After the first 1.0 MHz outside the equipment’s smallest operating frequency block, which can 

contain the equipment’s occupied bandwidth, the emission power in any 1 MHz bandwidth shall be 

attenuated below the transmitter output power P (in dBW) by at least 43 + 10 log10 p (watts) dB. 

 

RSS-140 

4. Transmitter Specifications 

4.4 Transmitter Unwanted Emissions Limits 

The power of any unwanted emission outside the bands 758-768 MHz and 788-798 MHz shall 

be attenuated below the transmitter output power P in dBW as follows, where p is the transmitter 

output power in watts: 

a. For any frequency between 769-775 MHz and 799-806 MHz:  

i. 76 + 10 log (p), dB in a 6.25 kHz band for fixed and base station equipment 

ii. 65 + 10 log (p), dB in a 6.25 kHz band for mobile and portable/hand-held equipment 

b. For any frequency between 775-788 MHz, above 806 MHz, and below 758 MHz: 43 + 10 

log (p), dB in a bandwidth of 100 kHz or greater. However, in the 100 kHz bands 

immediately outside and adjacent to the frequency bands 758-768 MHz and 788-798 MHz, 
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a resolution bandwidth of 30 kHz may be employed. 

In addition, the equivalent isotropically radiated power (e.i.r.p.) of all emissions, including 

harmonics in the band 1559-1610 MHz, shall not exceed −70 dBW/MHz for wideband emissions, 

and −80 dBW/kHz for discrete emissions of less than 700 Hz bandwidth. 

 

Test Procedures:  

Measurements were in accordance with the test methods section 3.6 and 4.7 of KDB 935210 D05 

v01r02. 

3.6.1 General  

Refer to the applicable rule part(s) for specified limits on unwanted (out-of-band/out-of-block and 

spurious) emissions.  

Spurious emissions shall be measured using a single test signal sequentially tuned to the low, 

middle, and high channels or frequencies within each authorized frequency band of operation.  

Out-of-band/out-of-block emissions (including intermodulation products) shall be measured under 

each of the following two stimulus conditions:  

a) two adjacent test signals sequentially tuned to the lower and upper frequency band/block 

edges;  

b) a single test signal, sequentially tuned to the lowest and highest frequencies or channels 

within the frequency band/block under examination.  

NOTE—Single-channel boosters that cannot accommodate two simultaneous signals within the 

passband may be excluded from the test stipulated in step a).  

3.6.2 Out-of-band/out-of-block emissions conducted measurements  

a) Connect a signal generator to the input of the EUT.  

If the signal generator is not capable of generating two modulated carriers simultaneously, then 

two discrete signal generators can be connected with an appropriate combining network to 

support this two-signal test.  

b) Set the signal generator to produce two AWGN signals as previously described (e.g., 4.1 MHz 

OBW).  

c) Set the center frequencies such that the AWGN signals occupy adjacent channels, as defined 

by industry standards such as 3GPP or 3GPP2, at the upper edge of the frequency band or 

block under test.  

d) Set the composite power levels such that the input signal is just below the AGC threshold (see 

3.2), but not more than 0.5 dB below. The composite power can be measured using the 

procedures provided in KDB Publication 971168, but it will be necessary to expand the power 

integration bandwidth so as to include both of the transmit channels. Alternatively, the composite 

power can be measured using an average power meter as described in KDB Publication 971168.  

e) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as 

necessary.  
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f) Set the RBW = reference bandwidth in the applicable rule section for the supported frequency 

band (typically 1 % of the EBW or 100 kHz or 1 MHz)  

g) Set the VBW = 3 × RBW.  

h) Set the detector to power averaging (rms) detector.  

i) Set the Sweep time = auto-couple.  

j) Set the spectrum analyzer start frequency to the upper block edge frequency, and the stop 

frequency to the upper block edge frequency plus 300 kHz or 3 MHz, for frequencies below and 

above 1 GHz, respectively.  

k) Trace average at least 100 traces in power averaging (rms) mode.  

l) Use the marker function to find the maximum power level.  

m) Capture the spectrum analyzer trace of the power level for inclusion in the test report.  

n) Repeat steps k) to m) with the composite input power level set to 3 dB above the AGC 

threshold.  

o) Reset the frequencies of the input signals to the lower edge of the frequency block or band 

under test.  

p) Reset the spectrum analyzer start frequency to the lower block edge frequency minus 300 

kHz or 3 MHz, for frequencies below and above 1 GHz, respectively, and the stop frequency to 

the lower band or block edge frequency.  

q) Repeat steps k) to n).  

r) Repeat steps a) to q) with the signal generator configured for a single test signal tuned as 

close as possible to the block edges.  

s) Repeat steps a) to r) with the narrowband test signal.  

t) Repeat steps a) to s) for all authorized frequency bands or blocks used by the EUT.  

3.6.3 Spurious emissions conducted measurements  

a) Connect a signal generator to the input of the EUT.  

b) Set the signal generator to produce the broadband test signal as previously described (i.e., 

4.1 MHz OBW AWGN).  

c) Set the center frequency of the test signal to the lowest available channel within the frequency 

band or block.  

d) Set the EUT input power to a level that is just below the AGC threshold (see 3.2), but not 

more than 0.5 dB below.  

e) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation as 

necessary.  

f) Set the RBW = reference bandwidth in the applicable rule section for the supported frequency 

band of operation (e.g., reference bandwidth is typically 100 kHz or 1 MHz).  

g) Set the VBW ≥ 3 × RBW.  

h) Set the Sweep time = auto-couple.  

i) Set the spectrum analyzer start frequency to the lowest RF signal generated in the equipment, 
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without going below 9 kHz, and the stop frequency to the lower band/block edge frequency 

minus 100 kHz or 1 MHz, as specified in the applicable rule part.  

The number of measurement points in each sweep must be ≥ (2 × span/RBW), which may 

require that the measurement range defined by the start and stop frequencies be subdivided, 

depending on the available number of measurement points provided by the spectrum analyzer.2  

j) Select the power averaging (rms) detector function.  

k) Trace average at least 10 traces in power averaging (rms) mode.  

l) Use the peak marker function to identify the highest amplitude level over each measured 

frequency range. Record the frequency and amplitude and capture a plot for inclusion in the test 

report.  

m) Reset the spectrum analyzer start frequency to the upper band/block edge frequency plus 

100 kHz or 1 MHz, as specified in the applicable rule part, and the spectrum analyzer stop 

frequency to 10 times the highest frequency of the fundamental emission (see § 2.1057). The 

number of measurement points in each sweep must be ≥ (2 × span/RBW), which may require 

that the measurement range defined by the start and stop frequencies be subdivided, depending 

on the available number of measurement points provided by the spectrum analyzer.  

n) Trace average at least 10 traces in power averaging (rms) mode.  

o) Use the peak marker function to identify the highest amplitude level over each of the 

measured frequency ranges. Record the frequency and amplitude and capture a plot for 

inclusion in the test report; also provide tabular data, if required.  

p) Repeat steps i) to o) with the input test signals firstly tuned to a middle band/block 

frequency/channel, and then tuned to a high band/block frequency/channel.  

q) Repeat steps b) to p) with the narrowband test signal.  

r) Repeat steps b) to q) for all authorized frequency bands/blocks used by the EUT.  

 

 

Notes:  

1. In 9 KHz-150 KHz and 150 KHz-30 MHz bands, RBW was reduced to 1% and 10% of the 

reference bandwidth for measuring unwanted emission level(typically, 100KHz if the 

authorized frequency band is below 1GHz) and power was integrated.(1% = +20 dB, 10% 

= +10 dB ) 

2. The test condition of §90.691(a)(2) can be applied because the EUT provides filters above 

37.5 kHz such as CDMA, WCDMA(850CEL band), and LTE. And its limit (43 + 10Log10(P)) 

is included in spurious emissions and band edge. 

3. We have done CDMA and 1xEVDO / GSM and EDGE modulation test in technology. Test 

results are only attached worst cases. 
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Plots of Unwanted Conducted Emissions for LTE 5 MHz_700 LTE Band  

Low Channel 

9 kHz ~ 150 kHz 150 kHz ~ 30 MHz 

  
30 MHz ~ 724 MHz 761 MHz ~ 1 GHz 

  
1 GHz ~ 3 GHz 3 GHz ~ 12.75 GHz 
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Low Channel 

769 MHz ~ 775 MHz 799 MHz ~ 805 MHz 

  
1 559 MHz ~ 1 610 MHz (1) 1 559 MHz ~ 1 610 MHz (2) 
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Middle Channel 

9 kHz ~ 150 kHz 150 kHz ~ 30 MHz 

  
30 MHz ~ 724 MHz 761 MHz ~ 1 GHz 

  
1 GHz ~ 3 GHz 3 GHz ~ 12.75 GHz 
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Middle Channel 

769 MHz ~ 775 MHz 799 MHz ~ 805 MHz 

  
1 559 MHz ~ 1 610 MHz (1) 1 559 MHz ~ 1 610 MHz (2) 
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High Channel 

9 kHz ~ 150 kHz 150 kHz ~ 30 MHz 

  
30 MHz ~ 724 MHz 761 MHz ~ 1 GHz 

  
1 GHz ~ 3 GHz 3 GHz ~ 12.75 GHz 
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High Channel 

769 MHz ~ 775 MHz 799 MHz ~ 805 MHz 

  
1 559 MHz ~ 1 610 MHz (1) 1 559 MHz ~ 1 610 MHz (2) 
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Plots of Unwanted Conducted Emissions for LTE 10 MHz_700 LTE Band 

Low Channel 

9 kHz ~ 150 kHz 150 kHz ~ 30 MHz 

  
30 MHz ~ 719 MHz 766 MHz ~ 1 GHz 

  
1 GHz ~ 3 GHz 3 GHz ~ 12.75 GHz 
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Low Channel 

769 MHz ~ 775 MHz 799 MHz ~ 805 MHz 

  
1 559 MHz ~ 1 610 MHz (1) 1 559 MHz ~ 1 610 MHz (2) 

  
 

  


