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28.35GHz - 40GHz 

 

 
Plot 7-87 n261 Radiated Spurious Plot (1CC QPSK Mid Channel) - ODU 

 

Spurious Emissions EIRP Sample Calculation (n261) 
 
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 1 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 
 
 

 
Table 7-31. n261 Radiated Spurious Emissions Table (28.35GHz - 40GHz) - ODU 

Notes  
 
1. 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 1 meter. 
 

2. To cover the simultaneous transmissions, both the LTE module (FCC ID: 2AUVU-UBR410M) and Bluetooth 
module (FCC ID: Z64-WL18SBMOD) are set to transmit at the same time as the mmWave functionality of the 
host. EUT is transmitting Bluetooth LE at 2440MHz simultaneously with the LTE Cat M1 Band 13 signal.  

  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)

EUT Beam 

Pol.
Modulation

Antenna 

Polarization 

[H/V]

Turntable 

Azimuth 

[degrees] 

Positioner 

Azimuth 

[degrees]

Spurious 

Emission 

Level 

[dBm]

Limit [dBm] Margin [dB]

29840.34 Low 50 MIMO QPSK V - - -37.34 -13.00 -24.34

35265.09 Mid 50 MIMO QPSK V - - -36.00 -13.00 -23.00

38730.30 High 50 MIMO QPSK V - - -34.32 -13.00 -21.32
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40GHz - 60GHz 

 

 
Plot 7-88. n261 Radiated Spurious Plot (1CC QPSK Mid Channel) - ODU 

 

Spurious Emissions EIRP Sample Calculation (n261) 
 
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 1.5 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 

 

 
Table 7-32. n261 Radiated Spurious Emissions Table (40GHz - 60GHz) - ODU 

 
Notes  
 
1. 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 1.5 meters. 
 

2. To cover the simultaneous transmissions, both the LTE module (FCC ID: 2AUVU-UBR410M) and Bluetooth 
module (FCC ID: Z64-WL18SBMOD) are set to transmit at the same time as the mmWave functionality of the 
host. EUT is transmitting Bluetooth LE at 2440MHz simultaneously with the LTE Cat M1 Band 13 signal.  
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[degrees] 
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Spurious 

Emission 

Level 

[dBm]

Limit [dBm] Margin [dB]

55050.00 Low 50 MIMO QPSK V - - -51.48 -13.00 -38.48

55849.92 Mid 50 MIMO QPSK V - - -51.59 -13.00 -38.59

56649.84 High 50 MIMO QPSK V - - -50.92 -13.00 -37.92
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60GHz - 90GHz 

 

 
Plot 7-89. n261 Radiated Spurious Plot (1CC QPSK Mid Channel) - ODU 

 

Spurious Emissions EIRP Sample Calculation (n261) 
 
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 1 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 
 

 
Table 7-33. n261 Radiated Spurious Emissions Table (60GHz - 90GHz) - ODU 

 
Notes  
 
1. 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 1 meter. 
 

2. To cover the simultaneous transmissions, both the LTE module (FCC ID: 2AUVU-UBR410M) and Bluetooth 
module (FCC ID: Z64-WL18SBMOD) are set to transmit at the same time as the mmWave functionality of the 
host. EUT is transmitting Bluetooth LE at 2440MHz simultaneously with the LTE Cat M1 Band 13 signal.  
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Limit [dBm] Margin [dB]

82575.00 Low 50 MIMO QPSK V - - -47.02 -13.00 -34.02

83774.88 Mid 50 MIMO QPSK V - - -47.14 -13.00 -34.14

84974.76 High 50 MIMO QPSK V - - -47.43 -13.00 -34.43
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90GHz - 100GHz 

 

 
Plot 7-90. n261 Radiated Spurious Plot (1CC QPSK Mid Channel) - ODU 

 

Spurious Emissions EIRP Sample Calculation (n261) 
 
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 1 meter. 
 
RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) – 104.8 + Harmonic Mixer 
Conversion Loss [dB] 
 
 

 
Table 7-34. n261 Radiated Spurious Emissions Table (90GHz - 100GHz) - ODU 

 
Notes  
 
1. 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 1 meter. 
 

2. To cover the simultaneous transmissions, both the LTE module (FCC ID: 2AUVU-UBR410M) and Bluetooth 
module (FCC ID: Z64-WL18SBMOD) are set to transmit at the same time as the mmWave functionality of the 
host. EUT is transmitting Bluetooth LE at 2440MHz simultaneously with the LTE Cat M1 Band 13 signal.  

 
  

Frequency 

[MHz]
Channnel

Bandwidth

(MHz)

EUT Beam 

Pol.
Modulation

Antenna 

Polarization 

[H/V]

Turntable 

Azimuth 

[degrees] 

Positioner 

Azimuth 

[degrees]

Spurious 

Emission 

Level 

[dBm]

Limit [dBm] Margin [dB]

91419.86 Low 50 MIMO QPSK V - - -46.08 -13.00 -33.08

94884.03 Mid 50 MIMO QPSK V - - -46.88 -13.00 -33.88

97392.04 High 50 MIMO QPSK V - - -46.63 -13.00 -33.63
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7.8 Band Edge / Out-of-Band Emissions  
 
Test Overview 
 
A signal generator is used to make the EUT transmit a representative mmWave signal via a coaxial input to each 
antenna feed. All out of band emissions are then measured in a conducted setup while the EUT is operating at its 
maximum AGC level, at 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 the guidance of KDB 644041, 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 plots in this section show the band edge emissions for each single-polarity output. Per the guidance of 
ANSI C63.26-2015 Section 6.4.4.1(c) for multiple outputs (Nout = 2), all plots in this section will still 
demonstrate compliance if the relevant emission limits are made 3dB stricter.  
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Band n261 – IDU 

 

 
Plot 7-91. Lower Band Edge − IDU – H-DL Polarization (50MHz-1CC – QPSK Full RB) 

 

 
Plot 7-92. Upper Band Edge − IDU – H-DL Polarization (50MHz-1CC – QPSK Full RB) 
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Plot 7-93. Lower Band Edge − IDU – H-DL Polarization (50MHz-2CC – QPSK Full RB) 

 

 
Plot 7-94. Upper Band Edge − IDU – H-DL Polarization (50MHz-2CC – QPSK Full RB) 
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Plot 7-95. Lower Band Edge − IDU – H-DL Polarization (50MHz-2CC – QPSK 1RB) 

 

 
Plot 7-96. Upper Band Edge − IDU – H-DL Polarization (50MHz-2CC – QPSK 1RB) 
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Plot 7-97. Lower Band Edge − IDU – H-DL Polarization (100MHz-4CC – QPSK 1RB) 

 

 
Plot 7-98. Upper Band Edge − IDU – H-DL Polarization (100MHz-4CC – QPSK 1RB) 

  



 

FCC ID: 2AUVU-ESB261 
 

PART 20 & 30 MEASUREMENT REPORT  
(CERTIFICATION) 

 
Approved by: 

Technical Manager 

Test Report S/N: Test Dates: EUT Type:  
Page 90 of 122 

1M2202210020-02.2AUVU 02/24/2022-04/14/2022 5G mmWave Repeater 

© 2022 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 7-99. Lower Band Edge − IDU – V-DL Polarization (50MHz-1CC – QPSK Full RB) 

 

 
Plot 7-100. Upper Band Edge − IDU – V-DL Polarization (50MHz-1CC – QPSK Full RB) 
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Plot 7-101. Lower Band Edge − IDU – V-DL Polarization (50MHz-2CC – QPSK Full RB) 

 

 
Plot 7-102. Upper Band Edge − IDU – V-DL Polarization (50MHz-2CC – QPSK Full RB) 
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Plot 7-103. Lower Band Edge − IDU – V-DL Polarization (50MHz-2CC – QPSK 1RB) 

 

 
Plot 7-104. Upper Band Edge − IDU – V-DL Polarization (50MHz-2CC – QPSK 1RB) 
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Plot 7-105. Lower Band Edge − IDU – V-DL Polarization (100MHz-4CC – QPSK 1RB) 

 

 
Plot 7-106. Upper Band Edge − IDU – V-DL Polarization (100MHz-4CC – QPSK 1RB) 
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Band n261 – ODU 

 

 
Plot 7-107. Lower Band Edge − ODU – H-UL Polarization (50MHz-1CC – QPSK Full RB) 

 

 
Plot 7-108. Upper Band Edge − ODU – H-UL Polarization (50MHz-1CC – QPSK Full RB) 
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Plot 7-109. Lower Band Edge − ODU – H-UL Polarization (50MHz-2CC – QPSK Full RB) 

 

 
Plot 7-110. Upper Band Edge − ODU – H-UL Polarization (50MHz-2CC – QPSK Full RB) 
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Plot 7-111. Lower Band Edge − ODU – H-UL Polarization (50MHz-2CC – QPSK 1RB) 

 

 
Plot 7-112. Upper Band Edge − ODU – H-UL Polarization (50MHz-2CC – QPSK 1RB) 

  



 

FCC ID: 2AUVU-ESB261 
 

PART 20 & 30 MEASUREMENT REPORT  
(CERTIFICATION) 

 
Approved by: 

Technical Manager 

Test Report S/N: Test Dates: EUT Type:  
Page 97 of 122 

1M2202210020-02.2AUVU 02/24/2022-04/14/2022 5G mmWave Repeater 

© 2022 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 7-113. Lower Band Edge − ODU – H-UL Polarization (100MHz-4CC – QPSK 1RB) 

 

 
Plot 7-114. Upper Band Edge − ODU – H-UL Polarization (100MHz-4CC – QPSK 1RB) 
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Plot 7-115. Lower Band Edge − ODU – V-UL Polarization (50MHz-1CC – QPSK Full RB) 

 

 
Plot 7-116. Upper Band Edge − ODU – V-UL Polarization (50MHz-1CC – QPSK Full RB) 
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Plot 7-117. Lower Band Edge − ODU – V-UL Polarization (50MHz-2CC – QPSK Full RB) 

 

 
Plot 7-118. Upper Band Edge − ODU – V-UL Polarization (50MHz-2CC – QPSK Full RB) 
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Plot 7-119. Lower Band Edge − ODU – V-UL Polarization (50MHz-2CC – QPSK 1RB) 

 

 
Plot 7-120. Upper Band Edge − ODU – V-UL Polarization (50MHz-2CC – QPSK 1RB) 
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Plot 7-121. Lower Band Edge − ODU – V-UL Polarization (100MHz-4CC – QPSK 1RB) 

 

 
Plot 7-122. Upper Band Edge − ODU – V-UL 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 n261 - IDU 

 

 
Table 7-35. Frequency Stability Data – IDU (n261) 

 

 
Figure 7-1. Frequency Stability Graph – IDU (n261) 

 
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.  

NOMINAL OPERATING FREQUENCY:  Hz

REFERENCE VOLTAGE:  VDC

VOLTAGE                    

(%)

POWER                             

(VDC)

TEMP                              

(
oC)

FREQUENCY                         

(Hz)

Freq. Dev.                        

(Hz)

Deviation                      

(%)

- 30 27,925,015,804 28,572 0.0001023

- 20 27,925,004,223 16,991 0.0000608

- 10 27,924,930,171 -57,061 -0.0002043

 0 27,924,964,002 -23,230 -0.0000832

+ 10 27,925,042,096 54,864 0.0001965

 + 20 (Ref) 27,924,987,232 0 0.0000000

+ 30 27,924,997,028 9,796 0.0000351

+ 40 27,925,000,920 13,688 0.0000490

+ 50 27,924,964,812 -22,420 -0.0000803

85% 20.40 + 20 27,924,942,109 -45,123 -0.0001616

115% 27.60 + 20 27,925,003,851 16,619 0.0000595

100 %

27,924,960,000

24.00

24.00
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Band n261 - ODU 

 

 
Table 7-36. Frequency Stability Data – ODU (n261) 

 

 
Figure 7-2. Frequency Stability Graph – ODU (n261) 

 
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.  

NOMINAL OPERATING FREQUENCY:  Hz

REFERENCE VOLTAGE:  VDC

VOLTAGE                    

(%)

POWER                             

(VDC)

TEMP                              

(
oC)

FREQUENCY                         

(Hz)

Freq. Dev.                        

(Hz)

Deviation                      

(%)

- 30 27,925,015,804 28,572 0.0001023

- 20 27,925,004,223 16,991 0.0000608

- 10 27,924,930,171 -57,061 -0.0002043

 0 27,924,964,002 -23,230 -0.0000832

+ 10 27,925,042,096 54,864 0.0001965

 + 20 (Ref) 27,924,987,232 0 0.0000000

+ 30 27,924,997,028 9,796 0.0000351

+ 40 27,925,000,920 13,688 0.0000490

+ 50 27,924,964,812 -22,420 -0.0000803

85% 20.40 + 20 27,924,942,109 -45,123 -0.0001616

115% 27.60 + 20 27,925,003,851 16,619 0.0000595

100 %

27,924,960,000

24.00

24.00
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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-ESB261 complies with all the requirements of Part 20 and Part 30. 
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9 . 0  A P P E N D I X  A   

9.1 VDI Mixer Verification Certificate 
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9.2 Test Scope Accreditation  
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