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Plot 7-110. Conducted Power Plot – CP – H-DL Polarization (50MHz-1CC − QPSK – High Ch. – Full RB) 

 

 
Plot 7-111. Conducted Power Plot – CP – H-DL Polarization (50MHz-1CC − QPSK – High Ch. – 1 RB) 
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Plot 7-112. Conducted Power Plot – CP – H-DL Polarization (50MHz-1CC – 16QAM – High Ch. – Full RB) 

 

 
Plot 7-113. Conducted Power Plot – CP – H-DL Polarization (50MHz-2CC − QPSK – Low Ch. – Full RB) 
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Plot 7-114. Conducted Power Plot – CP – H-DL Polarization (50MHz-2CC − QPSK – Low Ch. – 1RB) 

 

 
Plot 7-115. Conducted Power Plot – CP – H-DL Polarization (50MHz-2CC − QPSK – Mid Ch. – Full RB) 
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Plot 7-116. Conducted Power Plot – CP – H-DL Polarization (50MHz-2CC − QPSK – Mid Ch. – 1 RB) 

 

 
Plot 7-117. Conducted Power Plot – CP – H-DL Polarization (50MHz-2CC − QPSK – High Ch. – Full RB) 
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Plot 7-118. Conducted Power Plot – CP – H-DL Polarization (50MHz-2CC − QPSK – High Ch. – 1 RB) 

 

 
Plot 7-119. Conducted Power Plot – CP – H-DL Polarization (50MHz-2CC – 16QAM – Low Ch. – Full RB) 
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Plot 7-120. Conducted Power Plot – CP – H-DL Polarization (100MHz-4CC − QPSK – Low Ch. – Full RB) 

 

 
Plot 7-121. Conducted Power Plot – CP – H-DL Polarization (100MHz-4CC − QPSK – Low Ch. – 1RB) 
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Plot 7-122. Conducted Power Plot – CP – H-DL Polarization (100MHz-4CC − QPSK – Mid Ch. – Full RB) 

 

 
Plot 7-123. Conducted Power Plot – CP – H-DL Polarization (100MHz-4CC − QPSK – Mid Ch. – 1 RB) 
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Plot 7-124. Conducted Power Plot – CP – H-DL Polarization (100MHz-4CC − QPSK – High Ch. – Full RB) 

 

 
Plot 7-125. Conducted Power Plot – CP – H-DL Polarization (100MHz-4CC − QPSK – High Ch. – 1 RB) 
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Plot 7-126. Conducted Power Plot – CP – H-DL Polarization (100MHz-4CC – 16QAM – High Ch. – Full RB) 
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7.7 Radiated Spurious and Harmonic Emissions 
 

Test Overview 
 

Radiated spurious emissions measurements are performed using the field strength conversion method described 
in ANSI C63.26-2015 with the EUT transmitting into an integral antenna. Measurements on signals operating below 
1GHz are performed using hybrid (biconical/log) antennas. Measurements on signals operating above 1GHz are 
performed using vertically and horizontally polarized broadband horn antennas. All measurements are performed 
as RMS measurements while the EUT is operating at maximum power, and at the appropriate frequencies. 
 
The conductive power or total radiated power of any emissions outside a licensee’s frequency block shall 
be -13dBm/1MHz.  
 
Test Procedure Used 
 

ANSI C63.26-2015 – Section 5.5.4 
KDB 842590 D01 – Section 4.4.3 
 

Test Settings 
 

1. Start frequency was set to 30MHz and stop frequency was set to 200 GHz .  Several plots are used to show 

investigations in this entire span. 

2. Detector = RMS 

3. Trace mode = trace average 

4. Sweep time = auto couple 

5. Number of sweep points ≥ 2 x Span/RBW 

6. The trace was allowed to stabilize 

7. RBW = 1MHz, VBW = 3MHz 

 
Test Notes 
 

1) The EUT was tested in three orthogonal planes and in all possible test configurations and positioning. The 
worst-case emissions are reported with the EUT positioning, modulations, RB sizes and offsets, and 
channel bandwidth configurations shown in the tables below. The worst case found was 50MHz-1CC 
bandwidth/component carrier, QPSK Modulation, with 1RB. The EUT was tested under such signaling 
conditions. 
 

2) All radiated spurious emissions were measured as EIRP to compare with the §30.203 TRP limits. 
 

3) The plots in this section were taken with the analyzer set to max hold. All final measurements shown in the 
tables that accompany the plots were taken with trace averaging performed over 100 sweeps while the 
analyzer was triggering on a specific emission of interest. 

 
4) The plots from 1 – 200GHz show corrected average EIRP levels. The average EIRP reported below is 

calculated per section 5.2.7 of ANSI C63.26-2015 which states: EIRP (dBm) = E (dBμV/m) + 20log(D) − 
104.8; where D is the measurement distance (in the far field region) in m.  The field strength E is calculated 
E (dBμV/m) = Spectrum Analyzer Level (dBm) + Antenna Factor (dB/m) + Cable Loss (dB) + Harmonic 
Mixer Conversion Loss (dB) + 107. All appropriate Antenna Factors and Cable Losses have been applied 
in the spectrum analyzer for each measurement. For measurements > 40GHz, a Harmonic Mixer 
Conversion Loss was also applied to the spectrum analyzer.  
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5) Emissions below 18GHz were measured at a 3 meter test distance, while emissions above 18GHz were 
measured at the appropriate far field distance. The far field of the mmWave signal is based on formula: R 
> 2D^2/wavelength, where D is the larger between the dimension of the measurement antenna and the 
transmitting antenna of the EUT. In this case, for RSE measurements, "D" is the largest dimension of the 
EUT which was roughly 29cm x 29cm x 7cm. The measurement antenna and harmonic mixer were 
manipulated around all faces and edges of the EUT to determine location of worst-case emissions.. 

 

 
Table 7-20. Far-Field Distance & Measurement Distance per Frequency Range 

 
6) All emissions from 30MHz - 40GHz were measured using a spectrum analyzer with an internal preamplifier. 

Emissions >40GHz were measured using a harmonic mixer with the spectrum analyzer. 
 

7) The spectrum scan plots in this section are used for the purpose of signal identification. Each emission is 
subject to a unique limit based on the rule under which the transmitter operates. For instances where an 
emission is the product of co-located transmitters (i.e. an intermodulation product), the limit on that emission 
is the least strict between the rule parts under which each transmitter operates. 
 

8) The limit lines on the spectrum scan plots in this section are displayed in regards to the part 30 limits for 
n260 mmWave spurious emissions. The limits for spurious emissions solely due to the other transmitters 
are not displayed on the plots. Instead, the applicable limits are displayed in the accompanying tables. 

 
9) The fundamental emissions from multiple co-located transmitters may appear on spectrum scan plots. 

These are not investigated as spurious emissions. 
 

10) The "-" shown in the following RSE tables are used to denote a noise floor measurement.  

Frequency Range (GHz) Wavelength (cm) Far Field Distance (m) Measurement Distance (m)

18 - 40 0.749 0.54 2

40 - 60 0.5 1.44 2

60 - 90 0.333 0.96 2

90 - 140 0.214 0.63 2

140 - 200 0.15 0.39 2
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Band n260 – SU 

 
30MHz - 1GHz 
 

 
Plot 7-127. n260 Radiated Spurious Plot (1CC QPSK Mid Channel) - SU 

 
Spurious Emissions ERP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE ERP level is calculated 
by applying the additional factors shown below for a test distance of 3 meter. 
 
RSE ERP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 – 2.15 (dB) 
 
 

 
Table 7-21. n260 Radiated Spurious Emissions Table (30MHz - 1GHz) - SU 

 
Notes  
 
The RSE ERP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, 
cable losses. Measurements were performed at a distance of 3 meters. 

  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna Height 

[cm]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

43.06 Low 50 V QPSK 114 314 -39.51 -13.00 -26.51

84.15 Low 50 V QPSK 143 163 -48.19 -13.00 -35.19

264.08 Low 50 H QPSK 250 141 -45.51 -13.00 -32.51

374.61 Low 50 H QPSK 130 64 -49.84 -13.00 -36.84

45.79 Mid 50 V QPSK 134 57 -38.63 -13.00 -25.63

87.80 Mid 50 V QPSK 122 151 -46.77 -13.00 -33.77

106.84 Mid 50 V QPSK 134 176 -51.72 -13.00 -38.72

262.84 Mid 50 H QPSK 151 135 -44.13 -13.00 -31.13

380.59 Mid 50 H QPSK 122 135 -46.08 -13.00 -33.08

520.13 Mid 50 H QPSK 201 14 -50.07 -13.00 -37.07

752.65 Mid 50 H QPSK 165 20 -38.36 -13.00 -25.36

48.94 High 50 V QPSK 126 327 -38.93 -13.00 -25.93

83.39 High 50 V QPSK 142 152 -50.63 -13.00 -37.63

268.99 High 50 V QPSK 122 119 -49.26 -13.00 -36.26
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1GHz - 18GHz 

 

 
Plot 7-128. n260 Radiated Spurious Plot (1CC QPSK Mid Channel) - SU 

 
Spurious Emissions EIRP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated 
by applying the additional factors shown below for a test distance of 3 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 
 

 
Table 7-22. n260 Radiated Spurious Emissions Table (1GHz - 18GHz) - SU 

Notes  
 
The RSE EIRP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, 
cable losses. Measurements were performed at a distance of 3 meters. 
  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna Height 

[cm]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

4375.50 Low 50 H QPSK 188 248 -40.29 -13.00 -27.29

2211.00 Mid 50 H QPSK 162 295 -42.59 -13.00 -29.59

2457.50 Mid 50 H QPSK 261 345 -41.08 -13.00 -28.08

4850.00 Mid 50 V QPSK 290 338 -38.41 -13.00 -25.41

9600.00 Mid 50 V QPSK 191 273 -35.07 -13.00 -22.07

5126.00 High 50 V QPSK 128 263 -38.45 -13.00 -25.45
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18GHz - 37.0GHz 

 

 
Plot 7-129 n260 Radiated Spurious Plot (1CC QPSK Low Channel) – SU 

 
 

 
Plot 7-130 n260 Radiated Spurious Plot (1CC QPSK Low Channel) - SU 
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Spurious Emissions EIRP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated 
by applying the additional factors shown below for a test distance of 2 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 
 
 

 
Table 7-23. n260 Radiated Spurious Emissions Table (18GHz - 37GHz) - SU 

Notes  
 

1. The RSE ERP level & TRP Measurement is taken directly from the spectrum analyzer which includes the 
appropriate antenna factors, cable losses. Measurements were performed at a distance of 2 meter. 

2. Due to failing EIRP RSE at ~36.465GHz, TRP measurements were taken and TRP Pre-scan plot for the 
same is included. 

  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna

Polarization

[degrees]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

36436.50 Low 50 H + V QPSK * * -19.29 -13.00 -6.29

36667.00 Mid 50 V QPSK - - -28.63 -13.00 -15.63

36898.00 High 50 H QPSK 275 0 -15.81 -13.00 -2.81
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40GHz - 60GHz 

 

 
Plot 7-131. n260 Radiated Spurious Plot (1CC QPSK High Channel) - SU 

 

Spurious Emissions EIRP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated 
by applying the additional factors shown below for a test distance of 2 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 

 

 
Table 7-24. n260 Radiated Spurious Emissions Table (40GHz - 60GHz) - SU 

 
Notes  
 
The RSE ERP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, 
cable losses. Measurements were performed at a distance of 2 meters. 

  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna

Polarization

[degrees]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

40156.00 Low 50 H QPSK 9 3 -25.69 -13.00 -12.69

49414.00 Low 50 H QPSK 304 3 -29.55 -13.00 -16.55

40230.00 Mid 50 H QPSK 8 2 -18.48 -13.00 -5.48

50913.00 Mid 50 H QPSK 51 0 -29.53 -13.00 -16.53

40167.00 High 50 V QPSK 90 2 -13.48 -13.00 -0.48

52714.00 High 50 H QPSK 37 2 -30.41 -13.00 -17.41
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60GHz - 90GHz 

 

 
Plot 7-132. n260 Radiated Spurious Plot (1CC QPSK Mid Channel) - SU 

 

Spurious Emissions EIRP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated 
by applying the additional factors shown below for a test distance of 2 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 
 

 
Table 7-25. n260 Radiated Spurious Emissions Table (60GHz - 90GHz) - SU 

 
Notes  
 
The RSE ERP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, 
cable losses. Measurements were performed at a distance of 2 meter. 

 

  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna

Polarization

[degrees]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

74050.08 Low 50 H QPSK 106 355 -27.30 -13.00 -14.30

76999.92 Mid 50 H QPSK 118 358 -20.59 -13.00 -7.59

79950.00 High 50 V QPSK 131 17 -27.09 -13.00 -14.09
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90GHz - 140GHz 

 

 
Plot 7-133. n260 Radiated Spurious Plot (1CC QPSK Mid Channel) - SU 

 

Spurious Emissions EIRP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated 
by applying the additional factors shown below for a test distance of 2 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 
 

 
Table 7-26. n260 Radiated Spurious Emissions Table (90GHz - 140GHz) - SU 

 
Notes  
 
The RSE ERP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, 
cable losses. Measurements were performed at a distance of 2 meter. 
  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna

Polarization

[degrees]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

111075.12 Low 50 H QPSK 92 5 -23.76 -13.00 -10.76

115499.88 Mid 50 H QPSK 83 7 -22.53 -13.00 -9.53

118136.00 Mid 50 H QPSK 89 2 -22.31 -13.00 -9.31

119925.00 High 50 H QPSK 95 3 -19.42 -13.00 -6.42

122560.00 High 50 H QPSK 100 0 -20.05 -13.00 -7.05
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140GHz - 170GHz 

 

 
Plot 7-134. n260 Radiated Spurious Plot (1CC QPSK Mid Channel) - SU 

 

Spurious Emissions EIRP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated 
by applying the additional factors shown below for a test distance of 2 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 
 

 
Table 7-27. n260 Radiated Spurious Emissions Table (140GHz - 170GHz) - SU 

 
Notes  
 
The RSE ERP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, 
cable losses. Measurements were performed at a distance of 2 meter. 
  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna

Polarization

[degrees]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

148100.16 Low 50 V QPSK - - -25.59 -13.00 -12.59

153999.84 Mid 50 V QPSK - - -24.82 -13.00 -11.82

159900.00 High 50 H QPSK - - -24.10 -13.00 -11.10
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170GHz - 200GHz 

 

 
Plot 7-135. n260 Radiated Spurious Plot (1CC QPSK Mid Channel) - SU 

 

Spurious Emissions EIRP Sample Calculation (n260) 
 
The raw radiated spurious level is converted to field strength in dBuV/m. Then, the RSE EIRP level is calculated 
by applying the additional factors shown below for a test distance of 2 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 
 

 
Table 7-28. n260 Radiated Spurious Emissions Table (170GHz - 200GHz) - SU 

 
Notes  
 
The RSE ERP level is taken directly from the spectrum analyzer which includes the appropriate antenna factors, 
cable losses. Measurements were performed at a distance of 2 meter. 
 
 

  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)
EUT Beam Pol. Modulation

Antenna

Polarization

[degrees]

Turntable 

Azimuth 

[degrees] 

Spurious 

Emission Level 

[dBm]

Limit [dBm] Margin [dB]

185125.20 Low 50 H QPSK - - -23.73 -13.00 -10.73

192499.80 Mid 50 H QPSK - - -23.48 -13.00 -10.48

199875.00 High 50 V QPSK - - -23.92 -13.00 -10.92
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7.8 Band Edge / Out-of-Band Emissions  
 
Test Overview 
 
A signal generator is used to generate a 5G NR signal as an input to the EUT system via a coaxial cable. All outof- 
band emissions are then measured in a conducted setup while the EUT is operating at its maximum power and 
at the appropriate frequencies. All modes of operation were investigated and the worst-case configuration results 
are reported in this section. 
 
The minimum permissible attenuation level of any spurious emission is -13dBm/1MHz. However, in the 
bands immediately outside and adjacent to the licensee's frequency block, having a bandwidth equal to 10 
percent of the channel bandwidth, the conductive power or the total radiated power of any emission shall 
be −5 dBm/MHz or lower. 
 
Test Procedure Used 
 
ANSI C63.26-2015 Section 5 and ANSI C63.26-2015 Section 6.4 
KDB 842590 D01 Section 4.4.2.4 
KDB 935210 D05 Section 3.6 
 
Test Settings 
 

1. Start and stop frequency were set such that both upper and lower band edges are measured.  
  

2. Span was set large enough so as to capture all out of band emissions near the band edge. 
 

3. RBW = 1MHz  
 

4. VBW > 3 x RBW 
 

5. Detector = RMS 
 

6. Trace mode = trace averaging (RMS) over 100 sweeps 
 

7. Number of sweep points ≥ 2 x Span/RBW 
 

8. Sweep time = auto couple 
 
Test Notes 

 
1) For FCC Part 30 compliance, all combinations of 5G NR component carriers, bandwidths, and RB 

allocations were fully investigated and only the worst case scenarios have been included in this section.  
 

2) Per previous guidance from FCC specifically to Element lab, both stimulus conditions – a single test signal, 
and two adjacent test signals – were investigated with 50MHz 5G NR mmWave input signals as opposed 
to the 4.1MHz AWGN required in KDB 925210 D05. 
 

3) For all the plots in this section, appropriate frequency-varying corrections were applied to compensate for 
cable loss in the conducted measurement setup. 

 

4) The band edge emission plots in this section are the spectral sums of the H and V output ports per ANSI 
C63.26-2015 Section 6.4.3.2.2 (measure and sum the spectra across the outputs).  
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Band n260 – SU (DFT-s-OFDM) 

 
Plot 7-136. Lower Band Edge − DFT-s – MIMO-DL Polarization (50MHz-1CC – QPSK Full RB) 

 

 
Plot 7-137. Upper Band Edge − DFT-s – MIMO-DL Polarization (50MHz-1CC – QPSK Full RB) 
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Plot 7-138. Lower Band Edge − DFT-s – MIMO-DL Polarization (50MHz-1CC – QPSK 1 RB) 

 

 
Plot 7-139. Upper Band Edge − DFT-s – MIMO-DL Polarization (50MHz-1CC – QPSK 1 RB) 
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Plot 7-140. Lower Band Edge − DFT-s – MIMO-DL Polarization (50MHz-2CC – QPSK Full RB) 

 

 
Plot 7-141. Upper Band Edge − DFT-s – MIMO-DL Polarization (50MHz-2CC – QPSK Full RB) 
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Plot 7-142. Lower Band Edge − DFT-s – MIMO-DL Polarization (50MHz-2CC – QPSK 1RB) 

 

 
Plot 7-143. Upper Band Edge − DFT-s – MIMO-DL Polarization (50MHz-2CC – QPSK 1RB) 
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Plot 7-144. Lower Band Edge − DFT-s – MIMO-DL Polarization (100MHz-4CC – QPSK FULL RB) 

 

 
Plot 7-145. Upper Band Edge − DFT-s – MIMO-DL Polarization (100MHz-4CC – QPSK FULL RB) 
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Plot 7-146. Lower Band Edge − DFT-s – MIMO-DL Polarization (100MHz-4CC – QPSK 1RB) 

 

 
Plot 7-147. Upper Band Edge − DFT-s – MIMO-DL Polarization (100MHz-4CC – QPSK 1RB) 
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Band n260 – SU (CP-OFDM) 

 
Plot 7-148. Lower Band Edge − CP – MIMO-DL Polarization (50MHz-1CC – QPSK Full RB) 

 

 
Plot 7-149. Upper Band Edge − CP – MIMO-DL Polarization (50MHz-1CC – QPSK Full RB) 

 



 

FCC ID: 2AUVU-5620-23-39 
 

PART 20 & 30 MEASUREMENT REPORT  
(CERTIFICATION) 

 
Approved by: 

Technical Manager 

Test Report S/N: Test Dates: EUT Type:  
Page 121 of 147 

1M2308080091-01-R1.2AUVU 08/09 - 10/02/2023 5G mmWave Repeater 

© 2023 Element V1.0 
Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without 
permission in writing from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact 
ct.info@element.com. 

 
Plot 7-150. Lower Band Edge − CP – MIMO-DL Polarization (50MHz-1CC – QPSK 1 RB) 

 

 
Plot 7-151. Upper Band Edge − CP – MIMO-DL Polarization (50MHz-1CC – QPSK 1 RB) 
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Plot 7-152. Lower Band Edge − CP – MIMO-DL Polarization (50MHz-2CC – QPSK Full RB) 

 

 
Plot 7-153. Upper Band Edge − CP – MIMO-DL Polarization (50MHz-2CC – QPSK Full RB) 
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Plot 7-154. Lower Band Edge − CP – MIMO-DL Polarization (50MHz-2CC – QPSK 1RB) 

 

 
Plot 7-155. Upper Band Edge − CP – MIMO-DL Polarization (50MHz-2CC – QPSK 1RB) 
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Plot 7-156. Lower Band Edge − CP – MIMO-DL Polarization (100MHz-4CC – QPSK FULL RB) 

 

 
Plot 7-157. Upper Band Edge − CP – MIMO-DL Polarization (100MHz-4CC – QPSK FULL RB) 
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Plot 7-158. Lower Band Edge − CP – MIMO-DL Polarization (100MHz-4CC – QPSK 1RB) 

 

 
Plot 7-159. Upper Band Edge − CP – MIMO-DL Polarization (100MHz-4CC – QPSK 1RB)  
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7.9 Frequency Stability / Temperature Variation 
 
Test Overview and Limit 
 
Frequency stability testing is performed in accordance with the guidelines of ANSI C63.26-2015. The frequency 
stability of the transmitter is measured by: 
 
a.) Temperature:  The temperature is varied from -30°C to +50°C in 10°C increments using an environmental 

chamber. 
 
b.) Primary Supply Voltage:  The primary supply voltage is varied from 85% to 115% of the nominal value for 

non hand-carried battery and AC powered equipment. For hand-carried, battery-powered equipment, primary 
supply voltage is reduced to the battery operating end point which shall be specified by the manufacturer. 

 
Test Procedure Used 
 
ANSI C63.26-2015 Section 5.6 
KDB 842590 D01 v01r02 Section 4.5 
 
Test Settings 
 

1. The carrier frequency of the transmitter is measured at room temperature (20°C to provide a reference). 
2. The equipment is turned on in a “standby” condition for fifteen minutes before applying power to the 

transmitter.  Measurement of the carrier frequency of the transmitter is made within one minute after 
applying power to the transmitter. 

3. Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C.  A period of at least 
one half-hour is provided to allow stabilization of the equipment at each temperature level. 

 
Test Setup 
 
The EUT was connected to a spectrum analyzer via a coaxial cable. The EUT was placed inside an 
environmental chamber, and the opening for the coaxial cable was sealed with a foam foam plug. The spectrum 
analyzer was then used to measure changes in the output fundamental frequency of the EUT as the temperature 
was varied. 
 
Test Notes 
 
The Frequency Deviation column in the table below is the amount of deviation measured from the center 
frequency of the indicated Reference measurement. 
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Band n260 - SU 

 

 
Table 7-29. Frequency Stability Data – SU (n260) 

 

 
Figure 7-1. Frequency Stability Graph – SU (n260) 

 
Note: 
 
Based on the results of the frequency stability test at the center channel the frequency deviation results measured 
are very small.  As such it is determined that the channels at the band edge would remain in-band when the 
maximum measured frequency deviation noted during the frequency stability tests is applied. Therefore the 
device is determined to remain operating in band over the temperature and voltage range as tested.  

OPERATING FREQUENCY:  Hz

CHANNEL:  

REFERENCE VOLTAGE:   VDC

VOLTAGE                    

(%)

POWER                             

(VDC)

TEMP                              

(
o
C)

FREQUENCY                         

(Hz)

Freq. Dev.                        

(Hz)

Deviation                      

(%)

100 % 48.00  + 20 (Ref) 38,500,658,609 0 0.0000000

100 % - 30 38,500,658,492 -117 -0.0000003

100 % - 20 38,500,661,075 2,467 0.0000064

100 % - 10 38,500,654,364 -4,244 -0.0000110

100 %  0 38,500,655,790 -2,819 -0.0000073

100 % + 10 38,500,661,976 3,368 0.0000087

100 % + 30 38,500,659,778 1,169 0.0000030

100 % + 40 38,500,657,327 -1,281 -0.0000033

100 % + 50 38,500,652,593 -6,016 -0.0000156

85 % 40.80 + 20 38,500,656,491 -2,118 -0.0000055

115 % 55.20 + 20 38,500,660,370 1,761 0.0000046

48.00

38,499,960,000

2254165
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8 . 0  C O N C L U S I O N  

The data collected relate only to the item(s) tested and show that the Pivotal Commware 5G mmWave Repeater 

FCC ID: 2AUVU-5620-23-39 complies with all the requirements of Part 20 and Part 30. 
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A P P E N D I X  A  –  V D I  M I X E R  V E R I F I C A T I O N  C E R T I F I C A T E  
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A P P E N D I X  C  –  H O R N  A N T E N N A  G A I N  C U R V E S  

OML M19RH Horn Antenna Gain (40 – 60GHz) 
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OML M12RH Horn Antenna Gain (60 – 90GHz) 
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OML M08RH Horn Antenna Gain (90 – 140GHz) 
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OML M05RH Horn Antenna Gain (140 – 220GHz) 
 

 
 
 
 
 
 
 

 
 
 
 

 
 


