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Plot 7-73. Occupied Bandwidth Plot  

(B66_20M+5M+10M_QPSK - Middle Channel, Port 2) 
Plot 7-74. Occupied Bandwidth Plot  

(B66_20M+5M+10M_16QAM - Middle Channel, Port 2) 

  
Plot 7-75. Occupied Bandwidth Plot  

(B66_20M+5M+10M_64QAM - Middle Channel, Port 2) 
Plot 7-76. Occupied Bandwidth Plot  

(B66_20M+5M+10M_256QAM - Middle Channel, Port 2) 

  
Plot 7-77. Occupied Bandwidth Plot  

(B66_20M+5M+10M_QPSK - Middle Channel, Port 3) 
Plot 7-78. Occupied Bandwidth Plot  

(B66_20M+5M+10M_16QAM - Middle Channel, Port 3) 



 

        

FCC ID: A3LRF4402D-D1A 
 

MEASUREMENT REPORT  
(Class II Permissive Change)  

Approved by: 

Technical Manager 

Test Report S/N: Test Dates: EUT Type:  
Page 28 of 515 

8K21053101R1.A3L 06/01/2021-06/15/2021 RRU(RF4402d) 

©  2021 PCTEST PK-QP-16-14 Rev.01 
All rights reserved. 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 PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional 
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM. 

  
Plot 7-79. Occupied Bandwidth Plot  

(B66_20M+5M+10M_64QAM - Middle Channel, Port 3) 
Plot 7-80. Occupied Bandwidth Plot  

(B66_20M+5M+10M_256QAM - Middle Channel, Port 3) 

  
Plot 7-81. Occupied Bandwidth Plot  

(B66_20M+5M+10M_QPSK - High Channel, Port 0) 
Plot 7-82. Occupied Bandwidth Plot  

(B66_20M+5M+10M_16QAM - High Channel, Port 0) 

  
Plot 7-83. Occupied Bandwidth Plot  

(B66_20M+5M+10M_64QAM - High Channel, Port 0) 
Plot 7-84. Occupied Bandwidth Plot  

(B66_20M+5M+10M_256QAM - High Channel, Port 0) 
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Plot 7-85. Occupied Bandwidth Plot  

(B66_20M+5M+10M_QPSK - High Channel, Port 1) 
Plot 7-86. Occupied Bandwidth Plot  

(B66_20M+5M+10M_16QAM - High Channel, Port 1) 

  
Plot 7-87. Occupied Bandwidth Plot  

(B66_20M+5M+10M_64QAM - High Channel, Port 1) 
Plot 7-88. Occupied Bandwidth Plot  

(B66_20M+5M+10M_256QAM - High Channel, Port 1) 

  
Plot 7-89. Occupied Bandwidth Plot  

(B66_20M+5M+10M_QPSK - High Channel, Port 2) 
Plot 7-90. Occupied Bandwidth Plot  

(B66_20M+5M+10M_16QAM - High Channel, Port 2) 
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Plot 7-91. Occupied Bandwidth Plot  

(B66_20M+5M+10M_64QAM - High Channel, Port 2) 
Plot 7-92. Occupied Bandwidth Plot  

(B66_20M+5M+10M_256QAM - High Channel, Port 2) 

  
Plot 7-93. Occupied Bandwidth Plot  

(B66_20M+5M+10M_QPSK - High Channel, Port 3) 
Plot 7-94. Occupied Bandwidth Plot  

(B66_20M+5M+10M_16QAM - High Channel, Port 3) 

  
Plot 7-95. Occupied Bandwidth Plot  

(B66_20M+5M+10M_64QAM - High Channel, Port 3) 
Plot 7-96. Occupied Bandwidth Plot  

(B66_20M+5M+10M_256QAM - High Channel, Port 3) 
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- B2_20M+5M_Contiguous 

Channel Port 
OBW (MHz) 

QPSK 16QAM 64QAM 256QAM 

Low 

0 23.64  23.65  23.66  23.65  

1 23.67  23.63  23.68  23.64  

2 23.61  23.64  23.66  23.65  

3 23.62  23.63  23.65  23.61  

Middle 

0 23.64  23.69  23.67  23.68  

1 23.69  23.61  23.67  23.65  

2 23.64  23.63  23.63  23.64  

3 23.64  23.62  23.65  23.68  

High 

0 23.62  23.60  23.68  23.64  

1 23.69  23.67  23.67  23.64  

2 23.67  23.60  23.72  23.63  

3 23.64  23.61  23.64  23.62  

Table 7-4. Occupied Bandwidth Summary Data (B2_20M+5M_Contiguous) 
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Plot 7-97. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Low Channel, Port 0) 
Plot 7-98. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Low Channel, Port 0) 

  
Plot 7-99. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Low Channel, Port 0) 
Plot 7-100. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Low Channel, Port 0) 

  
Plot 7-101. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Low Channel, Port 1) 
Plot 7-102. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Low Channel, Port 1) 
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Plot 7-103. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Low Channel, Port 1) 
Plot 7-104. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Low Channel, Port 1) 

  
Plot 7-105. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Low Channel, Port 2) 
Plot 7-106. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Low Channel, Port 2) 

  
Plot 7-107. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Low Channel, Port 2) 
Plot 7-108. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Low Channel, Port 2) 
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Plot 7-109. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Low Channel, Port 3) 
Plot 7-110. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Low Channel, Port 3) 

  
Plot 7-111. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Low Channel, Port 3) 
Plot 7-112. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Low Channel, Port 3) 

  
Plot 7-113. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Middle Channel, Port 0) 
Plot 7-114. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Middle Channel, Port 0) 
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Plot 7-115. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Middle Channel, Port 0) 
Plot 7-116. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Middle Channel, Port 0) 

  
Plot 7-117. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Middle Channel, Port 1) 
Plot 7-118. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Middle Channel, Port 1) 

  
Plot 7-119. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Middle Channel, Port 1) 
Plot 7-120. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Middle Channel, Port 1) 
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Plot 7-121. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Middle Channel, Port 2) 
Plot 7-122. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Middle Channel, Port 2) 

  
Plot 7-123. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Middle Channel, Port 2) 
Plot 7-124. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Middle Channel, Port 2) 

  
Plot 7-125. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - Middle Channel, Port 3) 
Plot 7-126. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - Middle Channel, Port 3) 
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Plot 7-127. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - Middle Channel, Port 3) 
Plot 7-128. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - Middle Channel, Port 3) 

  
Plot 7-129. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - High Channel, Port 0) 
Plot 7-130. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - High Channel, Port 0) 

  
Plot 7-131. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - High Channel, Port 0) 
Plot 7-132. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - High Channel, Port 0) 
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Plot 7-133. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - High Channel, Port 1) 
Plot 7-134. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - High Channel, Port 1) 

  
Plot 7-135. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - High Channel, Port 1) 
Plot 7-136. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - High Channel, Port 1) 

  
Plot 7-137. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - High Channel, Port 2) 
Plot 7-138. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - High Channel, Port 2) 
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Plot 7-139. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - High Channel, Port 2) 
Plot 7-140. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - High Channel, Port 2) 

  
Plot 7-141. Occupied Bandwidth Plot  

(B2_20M+5M_QPSK - High Channel, Port 3) 
Plot 7-142. Occupied Bandwidth Plot  

(B2_20M+5M_16QAM - High Channel, Port 3) 

  
Plot 7-143. Occupied Bandwidth Plot  

(B2_20M+5M_64QAM - High Channel, Port 3) 
Plot 7-144. Occupied Bandwidth Plot  

(B2_20M+5M_256QAM - High Channel, Port 3) 
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7.3 Conducted Average Output Power 

§ 2.1046 

 

Test Overview 
 

A transmitter port of EUT is connected to the input of a signal analyzer. All measurements are performed as RMS 
average measurements while the EUT is operating at its maximum duty cycle, at maximum power, and at the 
appropriate frequencies. 
 
Test Procedures Used 
 

KDB 971168 D01 v03r01 – Section 5 

KDB 662911 D01 v02r01 – Section E)1) In-Band Power Measurements 

ANSI C63.26-2015 – Section 5.2.4.4.1 

 
Test Setting 
 

The measurement was made using a direct connection between the RF output of the EUT and the spectrum 
analyzer. The spectrum analyzer settings were as follows: 
 

1. Conducted average output power measurements are performed using the signal analyzer’s “channel power 

mode” measurement capability for signals with continuous operation.  

2. Set span to 2 × to 3 × the OBW. 

3. Set RBW = 1 – 5% of the expected OBW 

4. Set VBW ≥ 3 × RBW. 

5. Set number of measurement points in sweep ≥ 2 × span / RBW. 

6. Sweep time: auto-couple 

7. Detector = power averaging (rms). 

8. Set sweep trigger to “free run.”. 

9. The integration bandwidth was set equal to transmission bandwidth i.e. 20MHz for 1CC and 40MHz for 

2CC measurements. 

10. Trace average at least 100 traces in power averaging (rms) mode if sweep is set to auto-couple. To 

accurately determine the average power over the on and off time of the transmitter, it can be necessary to 

increase the number of traces to be averaged above 100, or if using a manually configured sweep time, 

increase the sweep time. 

11. Compute the power by integrating the spectrum across the OBW of the signal using the instrument’s band 

or channel power measurement function, with the band/channel limits set equal to the OBW band edges. 

  



 

        

FCC ID: A3LRF4402D-D1A 
 

MEASUREMENT REPORT  
(Class II Permissive Change)  

Approved by: 

Technical Manager 

Test Report S/N: Test Dates: EUT Type:  
Page 41 of 515 

8K21053101R1.A3L 06/01/2021-06/15/2021 RRU(RF4402d) 

©  2021 PCTEST PK-QP-16-14 Rev.01 
All rights reserved. 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 PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional 
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM. 

Test Setup 
 
The EUT and measurement equipment were set up as shown in the diagram below. 

 
Figure 7-2. Test Instrument & Measurement Setup 

 
Test Notes 
 

1. All the measurement has been tested but test plots are referred from the highest of value of each of 

modulation of each antenna ports. 

2. Consider the following factors for MIMO Output Power: 

a) Conducted power for each port is measured in dBm. 

b) Powers are summed up in linear using the measure-and-sum technique defined in KDB 662911 D01 

v02r01-Section D. 

c) Conducted power per port (dBm) is converted to a linear value (mW). A summation of linear powers 

for all ports gives us the total MIMO conducted power in milliWatts (mW). We convert this back to 

logarithmic scale (dBm). 

3. Sample MIMO Calculation:  

a. Conducted Average Power for Antenna 1: 45.21 dBm 

Conducted Average Power for Antenna 2: 45.13 dBm 

Conducted Average Power for Antenna 3: 44.82 dBm 

Conducted Average Power for Antenna 4: 44.69 dBm 

b. (45.21 dBm + 45.13 dBm + 44.82 dBm + 44.69 dBm ) = (33189.4 mW + 32583.7 mW + 30338.9 

mW + 29444.2 mW) = 125556.24 mW = 50.99 dBm 

c. Total MIMO Conducted Power as 125556.24 milliWatts. 

 

  



 

        

FCC ID: A3LRF4402D-D1A 
 

MEASUREMENT REPORT  
(Class II Permissive Change)  

Approved by: 

Technical Manager 

Test Report S/N: Test Dates: EUT Type:  
Page 42 of 515 

8K21053101R1.A3L 06/01/2021-06/15/2021 RRU(RF4402d) 

©  2021 PCTEST PK-QP-16-14 Rev.01 
All rights reserved. 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 PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining additional 
rights to this report or assembly of contents thereof, please contact INFO@PCTEST.COM. 

- B66_15M+10M+10M_Contiguous 

Low Channel Port QPSK 16QAM 64QAM 256QAM 

Conducted Average 
Power (dBm) 

0 45.21  45.42  45.45  45.37  

1 45.13  45.32  45.29  45.19  

2 44.82  44.89  45.16  45.16  

3 44.69  45.08  44.88  44.88  

Total MIMO Conducted Power 
(mW) 

125556.24  131917.12  132452.17  131042.44  

Total MIMO Conducted Power 
(dBm) 

50.99  51.20  51.22  51.17  

Table 7-5. Conducted Average Output Power Table (B66_15M+10M+10M_Contiguous - Low Channel) 
 

Middle Channel Port QPSK 16QAM 64QAM 256QAM 

Conducted Average 
Power (dBm) 

0 45.40  45.39  45.36  45.28  

1 45.25  45.29  45.27  45.29  

2 45.00  44.91  44.96  44.97  

3 44.90  44.87  44.93  45.05  

Total MIMO Conducted Power 
(mW) 

130695.96  130064.83  130456.97  130929.25  

Total MIMO Conducted Power 
(dBm) 

51.16  51.14  51.15  51.17  

Table 7-6. Conducted Average Output Power Table (B66_15M+10M+10M_Contiguous - Middle Channel) 
 

High Channel Port QPSK 16QAM 64QAM 256QAM 

Conducted Average 
Power (dBm) 

0 45.43  45.11  45.23  45.23  

1 45.22  45.11  44.99  44.91  

2 44.98  45.01  45.10  45.08  

3 44.90  45.16  45.23  45.16  

Total MIMO Conducted Power 
(mW) 

130560.42  129373.13  130594.69  129337.05  

Total MIMO Conducted Power 
(dBm) 

51.16  51.12  51.16  51.12  

Table 7-7. Conducted Average Output Power Table (B66_15M+10M+10M_Contiguous - High Channel) 
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- B66_15M+10M+10M_Non-Contiguous 

 Port QPSK 16QAM 64QAM 256QAM 

Conducted Average 
Power (dBm) 

0 44.56  45.29  45.21  45.24  

1 44.63  44.96  44.97  44.95  

2 44.58  44.80  44.95  44.97  

3 44.58  44.73  44.82  44.80  

Total MIMO Conducted Power 
(mW) 

115031.74  125055.52  126194.24  126284.90  

Total MIMO Conducted Power 
(dBm) 

50.61  50.97  51.01  51.01  

Table 7-8. Conducted Average Output Power Table (B66_15M+10M+10M_Non-Contiguous) 
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- B66_15M+10M+10M_Contiguous 

  
Plot 7-145. Conducted Average Output Power Plot 

(B66_15M+10M+10M_QPSK - Low Channel, Port 0) 
Plot 7-146. Conducted Average Output Power Plot 

(B66_15M+10M+10M_16QAM - Low Channel, Port 0) 

  
Plot 7-147. Conducted Average Output Power Plot 

(B66_15M+10M+10M_64QAM - Low Channel, Port 0) 
Plot 7-148. Conducted Average Output Power Plot 

(B66_15M+10M+10M_256QAM - Low Channel, Port 0) 

  
Plot 7-149. Conducted Average Output Power Plot 

(B66_15M+10M+10M_QPSK - Low Channel, Port 1) 
Plot 7-150. Conducted Average Output Power Plot 

(B66_15M+10M+10M_16QAM - Low Channel, Port 1) 




