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Band 2 — MIMO Coducted Band Edge Measurement

Channel | Channel Band |Ant 1 Cond. |Ant 2 Cond. | MIMO Cond. '::Z‘é:":' Cond. Band Channel | Channel Band |Ant 1 Cond. |Ant 2 Cond.MIMO Cond. '::Z‘é:":' Cond. Band
Frequency | Bandwidth| Mod. Edge Band Edge | Band Edge | Band Edge Limit 9 Edge Margin Frequency | Bandwidth| Mod. Edge Band Edge | Band Edge | Band Edge Limit 9 Edge Margin
[MHz] | [MHz] g [dBm] [dBm] [dBm] [dB] [MHz] | [MHz] g [dBm] [dBm] [dBm] [dB]
[dBm] [dBm]

1930.70 14 QPSK | Lower -23.82 22.96 -20.36 13 7.36 1935.00 10 QPSK | Lower 27,52 -26.83 -24.15 -13 -11.15
Lower Lower

1930.70 14 QPSK | goomet | 2088 21.92 -18.36 13 536 1935.00 10 QPSK | goomet | 2260 21.86 -19.20 13 620

1989.30 14 QPSK | Upper | -19.07 2277 17.52 13 452 1985.00 10 QPSK | Upper | -26.54 25.15 2278 13 978
Upper Upper

1989.30 14 QPsK | o | 1761 -17.88 1473 13 173 1985.00 10 Q@PSK | o | 113 20.70 -17.90 13 -4.90

1930.70 14 16-QAM | Lower 22,93 22,61 19.75 13 675 1935.00 10 16-QAM | Lower -27.40 -26.00 -23.63 13 -10.63
Lower Lower

1930.70 14 16-0AM | o | 2001 22.62 -18.67 13 -5.67 1935.00 10 16-0AM | o | 2208 2181 -18.93 13 -5.93

1989.30 1.4 16-QAM | Upper | -18.67 2238 17.13 13 413 1985.00 10 16-OAM | Upper | -26.65 25.92 23.26 13 -10.26
Upper Upper

1989.30 14 16-0AM | PP | 17.50 1773 -14.65 13 165 1985.00 10 16-0AM | PP | 2130 20.64 -17.95 13 -4.95

1930.70 14 | 64-QAM | Lower 23.29 2250 -19.87 13 -6.87 1935.00 10 64-QAM | Lower 27.34 26.14 -23.69 13 -10.69
Lower Lower

1930.70 14| 640AM | v | 2125 -21.50 -18.36 13 -5.36 1935.00 10 64-QAM | o | 222 -21.40 -18.81 13 -5.81

1989.30 14 | 64-QAM | Upper | -18.04 22.08 -16.59 13 -3.59 1985.00 10 64-QAM | Upper | -26.07 2533 22.68 13 -0.68
Upper Upper

1989.30 14 | 640AM | PPY | 1744 17.62 -14.52 13 152 1985.00 10 64-0AM | PP 2112 -20.89 -17.99 13 -4.99

1930.70 14 | 256-0AM | Lower 2243 -23.93 -20.10 13 -7.10 1935.00 10 | 256-QAM | Lower 26,51 -25.88 2317 13 -10.17
Lower Lower

1930.70 14 |256-0aM | O | 211 2174 -18.40 13 -5.40 1935.00 10 |256-0AM | L] 22,70 2127 -18.92 13 5.92

1989.30 14 | 256-QAM | Upper | -19.30 -22.80 -17.69 13 -4.69 1985.00 10 | 256-QAM | Upper | -26.17 -25.65 22.89 13 -0.89

1989.30 14 | 256-0am | PP 17.31 17.57 14.43 13 1.43 1985.00 10 |256-Qam | UPPEr 2118 2054 17.84 13 4.84

- N g Extended T T o B o 3 g8 Extended e s T B o

1931.50 3 QPSK | Lower 20.77 20.82 -17.79 13 -4.79 1937.50 15 QPSK | Lower -26.25 2418 22.08 13 -9.08
Lower Lower

1931.50 3 QPSK | goovel | 2132 2054 -17.90 13 -4.90 1937.50 15 QPSK | goonel | 2451 22.92 20.63 13 -7.63

1988.50 3 QPSK | Upper | -20.14 19.84 -16.97 13 3.97 1985.00 15 QPSK | Upper | -25.44 -24.97 2218 13 -0.18
Upper Upper

1988.50 3 QPSK | airel | 1885 18.21 -15.51 13 251 1985.00 15 QPSK | airel | 23.04 21.74 -19.33 13 633

1931.50 3 16-QAM | Lower -20.64 2033 -17.47 13 -4.47 1937.50 15 16-OAM | Lower -25.39 25,57 22.47 13 -0.47
Lower Lower

1931.50 3 16-0AM | o e | 2188 2073 -18.26 13 526 1937.50 15 16-0AM | o e 2392 2332 -20.60 13 -7.60

1988.50 3 16-OAM | Upper | -20.02 2051 -17.25 13 -4.25 1985.00 15 16-0AM | Upper | -24.73 24.70 2171 13 871
Upper Upper

1988.50 3 16-0AM | PP | 1883 -17.90 -15.33 13 233 1985.00 15 16-0AM | PP | 2255 2159 -19.03 13 -6.03

1931.50 3 64-QAM | Lower -21.90 20.54 -18.15 13 -5.15 1937.50 15 64-QAM | Lower -25.34 -25.49 22.40 13 -0.40
Lower Lower

1931.50 3 64-QAM | e | -20.28 2013 -17.19 13 -4.19 1937.50 15 64-QAM | e | 2313 22.42 -19.75 13 675

1988.50 3 64-0AM | Upper | -20.02 20.24 17.12 13 412 1985.00 15 64-QAM | Upper | -24.79 -24.85 21.81 13 -8.81
Upper Upper

1988.50 3 64-0AM | PP | 1830 -18.50 -15.43 13 243 1985.00 15 64-0AM | PP | 2161 2159 -18.59 13 -5.59

1931.50 3 256-QAM | Lower 20.28 2038 17.32 13 432 1937.50 15 | 256-QAM | Lower -26.42 2535 22.84 13 -9.84
Lower Lower

1931.50 3 256-QAM | et | -20.43 20.55 -17.48 13 -4.48 1937.50 15| 256-0AM | M| 23,56 2227 -19.86 13 -6.86

1988.50 3 256-0AM | Upper |  -21.45 20.25 -17.80 13 -4.80 1985.00 15 |256-QAM | Upper | -25.79 -24.94 22.33 13 033
Upper Upper

1988.50 3 256-0AM | PP | 1866 -17.96 -15.29 13 229 1985.00 15 | 256-0aM | o PP | 22,96 2176 -19.31 13 631

1932.50 5 QPSK | Lower 25.27 -25.66 22.45 13 -9.45 1940.00 20 QPSK | Lower -24.85 2353 2113 13 -8.13
Lower Lower

1932.50 5 QPsK | gove | 101 20.67 -17.83 13 -4.83 1940.00 20 Q@PsK | gover | 2305 23.83 -20.41 13 7.41

1987.50 5 QPSK | Upper | -25.10 -25.84 2245 13 -9.45 1980.00 20 QPSK | Upper | -24.65 23.75 2117 13 817
Upper Upper

1987.50 5 QPSK | g he | 1087 -19.42 -16.63 13 363 1980.00 20 QPSK | hel | 2310 2261 -19.88 13 -6.88

1932.50 5 16-QAM | Lower -26.37 -25.05 22.65 13 -0.65 1940.00 20 16-OAM | Lower -25.07 2458 21.81 13 -8.81
Lower Lower

1932.50 5 16-0AM | o e | 2097 20.44 -17.69 13 -4.69 1940.00 20 16-0AM | o | 2362 23.28 20.44 13 7.44

1987.50 5 16-OAM | Upper | -25.97 24.43 2212 13 9.12 1980.00 20 16-OAM | Upper | -25.31 2431 2177 13 -8.77
Upper Upper

1987.50 5 16-0AM | P | 2014 -19.49 -16.79 13 379 1980.00 20 16-0AM | P | 22,99 22.35 -19.65 13 -6.65

1932.50 5 64-QAM | Lower -25.10 -25.70 2238 13 -9.38 1940.00 20 64-QAM | Lower -24.70 -24.90 2179 13 879
Lower Lower

1932.50 5 64-QAM | e | 20,59 21.02 -17.79 13 479 1940.00 20 64-QAM | e | 2338 -23.49 -20.42 13 7.42

1987.50 5 64-QAM | Upper | -24.79 -25.00 -21.89 13 -8.89 1980.00 20 64-QAM | Upper | -24.80 2413 2144 13 -8.44
Upper Upper

1987.50 5 64-0AM | PP | 1098 -19.07 -16.49 13 -3.49 1980.00 20 64-0AM | PP 2275 22,05 -19.38 13 638

1932.50 5 256-QAM | Lower -25.48 -24.80 2211 13 011 1940.00 20 | 256-QAM | Lower 25.12 -25.04 22,07 13 -0.07
Lower Lower

1932.50 5 256-QAM | v | 2110 20,15 -17.59 13 -4.59 1940.00 20 | 256-0aM | | 23.29 -23.80 20,53 13 753

1987.50 5 256-QAM | Upper | -24.89 -25.00 21.94 13 -8.94 1980.00 20 |256-QAM | Upper | -24.80 -23.88 2131 13 831

1987.50 5 256-QAM | UPPEr 20.08 19.35 16.69 13 3.69 1980.00 20 | 256-aM | e 22.67 22,91 19.78 13 6.78

- 8 Extended s s e B e 3 8 Extended Tes Tes T B o

Table 7-2. Conducted Band Edge Measurements

FCC ID: QLJ4GRFN-002

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
Quality Manager

Test Report S/N:

1M1801290011-03-R1.QLJ

Test Dates:
3/2-3/5/2018

EUT Type:

Remote Radio Head

Page 225 of 264

© 2018 PCTEST Engineering Laboratory, Inc.
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.

V7.4 1/16/2018




Note:

Per ANSI C63.26-2015 Section 6.4.3.1 and KDB 662911 v02r01 Section E)1), the conducted emissions at
Antenna 1 and Antenna 2 were first measured separately during MIMO transmission as shown in the section
above. The measured values were then summed in linear power units then converted back to dBm.

Lower band edge was investigated at 1930MHz, lower extended band edge at 1928.5MHz, upper band edge at
1990MHz, and upper extended band edge at 1991.5MHz.

Sample MIMO Calculation:

At 1930.7MHz in QPSK modulation, the average conducted emission was measured to be -23.82 dBm for
Antenna-1 and -22.96 dBm for Antenna-2.

Antenna 1 + Antenna 2 = MIMO

(-23.82 dBm + -22.96 dBm) = (0.00415 mW + 0.00506 mW) = 0.00921 mW = -20.36 dBm
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7.6 Peak-Average Ratio

§24.232(d)

Test Overview

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum analyzers
Complementary Cumulative Distribution Function (CCDF) measurement profile is used to determine the largest
deviation between the average and the peak power of the EUT in a given bandwidth. The CCDF curve shows
how much time the peak waveform spends at or above a given average power level. The percent of time the

signal spends at or above the level defines the probability for that particular power level.

Test Procedure Used

KDB 971168 D01 v03 — Section 5.7.1

Test Settings

o M e Dbdh =

The signal analyzer's CCDF measurement profile is enabled
Frequency = carrier center frequency
Measurement BW > Emission bandwidth of signal

The signal analyzer was set to collect one million samples to generate the CCDF curve

The measurement interval was set depending on the type of signal analyzed. For continuous signals

(>98% duty cycle), the measurement interval was set to 1ms. For burst transmissions, the spectrum

analyzer is set to use an internal “RF Burst’ trigger that is synced with an incoming pulse and the

measurement interval is set to less than the duration of the “on time” of one burst to ensure that energy is

only captured during a time in which the transmitter is operating at maximum power

Test Setup

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

Test Notes

None.

Agilent kA
Signal Anakyzer [ | EuT

Figure 7-4. Test Instrument & Measurement Setup
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Band 2 — Antenna 1

' Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT] [08:15:56 AM Mar02, 2018

[
Center Freq: 1.960000000 GHz Radic Std: Nene
—»— 1rig: Free Run Counts:2.00 M/2.00 Mpt

#IFGain:Low #Atten: 30 dB

100 % Gaussian
(]

Average Power

43.18 dBm
36.77 % at 0dB

3.66 dB
6.73dB
7.71dB
7.79dB
7.82dB
7.84 dB

7.97 dB
51.15dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

Info BW 5.0000 MHz

IM SG STATUS

=N

Frequency

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Auto Man

Freq Offset
OHz

Plot 7-403. PAR Plot (Band 2 - 1.4MHz QPSK)

— Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT|

|DE:14:1§ AM Mar02, 2018

[
Center Freq: 1.960000000 GHz Radic Std: None
—»— Trig: FreeRun Counts:2.00 M/2.00 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

100 %

N

43.14 dBm
37.01 % at 0dB

3.63dB
6.70 dB
7.72dB
7.80 dB
7.83dB
7.85dB

8.09 dB
51.23 dBm

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0,
0.0001 IBOdB

Info BW 5.0000 MHz

(=[]

Frequency

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Auto Man

Freq Offset
OHz

STATUS

Plot 7-404. PAR Plot (Band 2 - 1.4MHz 16-QAM)
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' Keysight Spectrum Analyzer - Power Stat CCDF

=N

CORREC | SENSE:INT]

[08:12:17 AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— 1rig: Free Run Counts:2.00 M/2.

#IFGain:Low #Atten: 30 dB

100 % Gaussian
(]

Average Power

43.17 dBm
36.79 % at 0dB

3.64dB
6.78 dB
7.72dB
7.79dB
7.82dB
7.85dB

7.85dB
51.02 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

Info BW 5.0000 MHz

Radio Std: None Frequency

00 Mpt

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Auto Man

Freq Offset
OHz

IMSG

STATUS

Plot 7-405. PAR Plot (Band 2 - 1.4MHz 64-QAM)

— Keysight Spectrum Analyzer - Power Stat CCDF

(=[]

CORREC | SENSE:INT|

|EIE:13:EIB AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— Trig: FreeRun

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

100 %
43.16 dBm
36.71 % at 0dB

3.66 dB
6.75 dB
7.72dB
7.78 dB
7.81dB
7.84 dB
7.86 dB

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0,
0.0001 IBOdB

Info BW 5.0000 MHz

Radio Std: None Frequency

Counts:2.00 M/2.00 Mpt

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Freq Offset
OHz

STATUS

Plot 7-406. PAR Plot (Band 2 - 1.4MHz 256-QAM)
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' Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT]

[10:27:01 AM Mar02, 2018

[
Center Freq: 1.960000000 GHz Radic Std: Nene
—»— 1rig: Free Run Counts:2.00 M/2.00 Mpt

#IFGain:Low #Atten: 30 dB

100 % Gaussian
(]

Average Power

43.22 dBm [~
36.39 % at 0dB

3.74dB
6.78 dB
7.65dB
0.01 % 7.70dB
0.001% 7.72dB
0.0001 % 7.73dB

Peak 7.90 dB
51.12 dBm

10.0 %
1.0%
0.1%

Info BW 3.0000 MHz

IM SG STATUS

=N

Frequency

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz
Auto Man

Freq Offset
OHz

Plot 7-407. PAR Plot (Band 2 - 3.0MHz QPSK)

— Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT|

|1[I126:2EI AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— Trig: FreeRun Counts:2.00 M/2.00 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

100 %
43.25 dBm
36.63 % at 0dB

3.69dB
6.68 dB
7.54 dB
0.01 % 7.66 dB
0.001% 7.71dB
0.0001 % 7.73dB
Peak 8.07 dB

10.0 %
1.0%
0.1%

0,
0.0001 IBOdB

Info BW 3.0000 MHz

Radio Std: None

(=[]

Frequency

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Freq Offset
OHz

IMSG STATUS

Plot 7-408. PAR Plot (Band 2 - 3.0MHz 16-QAM)
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' Keysight Spectrum Analyzer - Power Stat CCDF

=N

CORREC | SENSE:INT]

[10:24:17 AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— 1rig: Free Run Counts:2.00 M/2.

#IFGain:Low #Atten: 30 dB

100 % Gaussian
(]

Average Power

43.17 dBm
36.19 % at 0dB

3.75dB
6.78 dB
7.65dB
7.72dB
7.74dB
7.77 dB

7.78 dB
50.95 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

Info BW 3.0000 MHz

Radio Std: None Frequency

00 Mpt

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Auto Man

Freq Offset
OHz

IMSG

STATUS

Plot 7-409. PAR Plot (Band 2 - 3.0MHz 64-QAM)

— Keysight Spectrum Analyzer - Power Stat CCDF

(=[]

CORREC | SENSE:INT|

|1[I125:43 AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— Trig: FreeRun

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

100 %
43.14 dBm
35.67 % at 0dB

3.82dB
6.91 dB
7.73dB
7.79dB
7.82dB
7.84 dB
7.86 dB

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0,
0.0001 IBOdB

Info BW 3.0000 MHz

Radio Std: None Frequency

Counts:2.00 M/2.00 Mpt

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Freq Offset
OHz

STATUS

Plot 7-410. PAR Plot (Band 2 - 3.0MHz 256-QAM)
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' Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT]

[10:17:39 AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— 1rig: Free Run

#IFGain:Low #Atten: 30 dB

100 % Gaussian
(]

Average Power

43.42 dBm
36.62 % at 0dB

3.74dB
6.70 dB
7.46 dB
7.52dB
7.55dB
7.57 dB

7.64 dB
51.06 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

Info BW 5.0000 MHz

Radio Std: None

Counts:2.00 M/2.00 Mpt

IMSG

STATUS

=N

Frequency

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz
Auto Man

Freq Offset
OHz

Plot 7-411. PAR Plot (Band 2 - 5.0MHz QPSK)

— Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT|

|1[I116:5§ AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— Trig: FreeRun

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

100 %
43.22 dBm ML
36.14 % at 0dB

3.80dB
6.83 dB
7.65dB
7.72dB
7.76 dB
7.78 dB
8.71dB

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0,
0.0001 IBOdB

Info BW 5.0000 MHz

Radio Std: None

Counts:2.00 M/2.00 Mpt

(=[]

Frequency

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Freq Offset
OHz

STATUS

Plot 7-412. PAR Plot (Band 2 - 5.0MHz 16-QAM)
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s Keysight Spectrum Analyzer - Power Stat CCOF o[ | [wSm)
CORREC | SENSE:INT] | [10:16:15 AM Mar02, 2018

Frequency

Center Freq: 1.960000000 GHz Radic Std: Nene
—»— 1rig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 30 dB

Average Power 100 o, S2ussian

Center Freq

43.33 dBm 1.960000000 GHz
36.34 % at 0dB

100% 3.75dB
1.0% 6.75dB

CF St
0.1 % 7.53 dB 5.000000 M?-E
001% 7.61dB Aute Man
0.001% 7.64dB _—
0.0001 % 7.66 dB OHz

Peak 7.66 dB
50.99 dBm

Info BW 5.0000 MHz

IM SG STATUS

Plot 7-413. PAR Plot (Band 2 - 5.0MHz 64-QAM)

| Keysight Spectrum Analyzer - Power Stat CCDF =R =
CORREC | SENSE:INT] | [10:15:16 AM Mar02, 2018
Center Freq: 1.960000000 GHz Radic Std: Nene
—»— 1rig: Free Run Counts:2.00 M/2.00 Mpt
#FGain:Low #Atten: 30 dB

Frequency

Average Power 100 o, S2ussian

CenterFreq
\
43.31 dBm 1.960000000 GHz

36.22 % at 0dB ™

10.0 % 3.77dB

1.0% 6.79dB

) CF St
0.1% 7.55dB 5.000000 M?-E
0.01 % 7.62 dB Auto Man
0.001% 7.65dB EreaE
0.0001 % 7.69dB 0Hz

Peak 7.90 dB
51.21 dBm

Info BW 5.0000 MHz

IM SG STATUS

Plot 7-414. PAR Plot (Band 2 - 5.0MHz 256-QAM
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' Keysight Spectrum Analyzer - Power Stat CCDF

=N

CORREC | SENSE:INT]

[10:32:12 AM Mar02, 2018

[
Center Freq: 1.960000000 GHz
—»— 1rig: Free Run Counts:2.00 M/2.

#IFGain:Low #Atten: 30 dB

100 % Gaussian
(]

Average Power

43.65 dBm
36.97 % at 0dB

3.68dB
6.55dB
7.21dB
7.29dB
7.34dB
7.38 dB

7.38dB
51.03 dBm

10.0 %
1.0%
0.1%
0.01 %
0.001 %
0.0001 %
Peak

Info BW 10.000 MHz

Radio Std: None Frequency

00 Mpt

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Auto Man

Freq Offset
OHz

IMSG

STATUS

Plot 7-415. PAR Plot (Band 2 - 10.0MHz QPSK)
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Band 2 — Antenna 2
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' Keysight Spectrum Analyzer - Power Stat CCDF
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s Keysight Spectrum Analyzer - Power Stat CCOF o[ | [wSm)
CORREC | SENSE:INT] | [11:43:57 AM Mar05, 2018
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| Keysight Spectrum Analyzer - Power Stat CCDF =R =
CORREC | SENSE:INT] | [11:43:22 AM Mar05, 2018
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' Keysight Spectrum Analyzer - Power Stat CCDF

=R
[12:18:16 PM Mar 05, 2018
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' Keysight Spectrum Analyzer - Power Stat CCDF

=R
[12:18:56 PM Mar 05, 2018
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' Keysight Spectrum Analyzer - Power Stat CCDF
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— Keysight Spectrum Analyzer - Power Stat CCDF

CORREC | SENSE:INT|

|12136:D4 PMMar 05,2018

[
Center Freq: 1.960000000 GHz Radic Std: None
—»— Trig: FreeRun Counts:2.00 M/2.00 Mpt

#IFGain:Low #Atten: 30 dB

Average Power Gaussian

100 %

43.72 dBm (.

36.18 % at 0dB

3.89dB
6.94 dB
7.67 dB
7.76 dB
7.80 dB
7.82dB
10.67 dB

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %
Peak

0,
0.0001 IBOdB

Info BW 25.000 MHz

(=[]

Frequency

Center Freq
1.960000000 GHz

CF Step
5.000000 MHz

Freq Offset
OHz

IMSG STATUS

Plot 7-444. PAR Plot (Band 2 - 15.0MHz 16-QAM)

MEASUREMENT REPORT

FCC ID: QLJ4GRFN-002 (CERTIFICATION)

Approved by:
Quality Manager

EUT Type:
Remote Radio Head

Test Report S/N: Test Dates:
1M1801290011-03-R1.QLJ | 3/2-3/5/2018

Page 248 of 264

© 2018 PCTEST Engineering Laboratory, Inc.

V7.4 1/16/2018

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.




' Keysight Spectrum Analyzer - Power Stat CCDF
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[12:36:13 PM Mar 05, 2018
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' Keysight Spectrum Analyzer - Power Stat CCDF

=R
[12:58:38 PM Mar 05, 2018
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' Keysight Spectrum Analyzer - Power Stat CCDF
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1.7

Radiated Spurious Emissions Measurements — Above 1GHz

§2.1053, §24.238(a)

Test Overview

Radiated spurious emissions measurements are performed using the substitution method described in ANSI/TIA-
603-E-2016 with the antenna output ports terminated in 50ohms while the EUT is transmitting at maximum power.
Measurements on signals operating above 1GHz are performed using vertically and horizontally polarized
broadband horn antennas.

Test Procedures Used

KDB 971168 D01 v03 — Section 5.8

ANSI/TIA-603-E-2016 — Section 2.2.12

Test Settings

1.

2.

RBW = 1MHz

VBW = 3 x RBW

Span = 1.5 times the OBW

No. of sweep points > 2 x span / RBW
Detector = RMS

Trace mode = Max Hold

The trace was allowed to stabilize
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Test Setup

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

bore sight
antenna mast

Tmto dm

./ EUT
turntable

& styrofoam block

| an |

Figure 7-5. Radiated Test Setup > 1GHz
Test Notes
1) The EUT was tested all possible test configurations and positioning. The worst case emissions are
reported with the EUT positioning, modulations, and channel bandwidth configurations shown in the
tables below.

2) This unit was tested while powered by a -48VDC power supply.

3) The EUT was tested while transmitting from both antenna ports simultaneously with both ports terminated
in 50o0hms.

4) The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the
transmitter. The worst-case emissions are reported.

5) Emissions below 18GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

6) The "-" shown in the following RSE tables are used to denote a noise floor measurement.
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Band 2

Plot 7-451. Radiated Spurious Plot 1-18GHz (Band 2 — Mid Channel - 5.0MHz QPSK, Ant. Pol. H)

Plot 7-452. Radiated Spurious Plot 1-18GHz (Band 2 — Mid Channel - 5.0MHz QPSK, Ant. Pol. V)
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Span 8.5 GHz

= 06.03.2018
T 7 R

CF 22.25 GHz 17001 pts 850.0 MHz/

19:21:15 06.03.2018
H)

Plot 7-453. Radiated Spurious Plot above 18GHz (Band 2 — Mid Channel - 5.0MHz QPSK, Ant. Pol.

Plot 7-454. Radiated Spurious Plot above 18GHz (Band 2 — Mid Channel - 5.0MHz QPSK, Ant. Pol. V)
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OPERATING FREQUENCY: 1940.00 MHz
CHANNEL: 700
MODULATION SIGNAL: QPSK
BANDWIDTH: 20.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
BT Ant. Antc_anna Tur_ntable Level at Antenna Substitute. .Spl_Jrious Margin
[MHz] Pol. | Height | Azimuth Tormanals [dBmi Antenna. Gain | Emission Level [dB]
[H/IV] [em] [degree] [dBi] [dBm]
3880.00 H - - -69.57 9.18 -60.39 -47.4
5820.00 H 250 108 -65.05 13.34 -51.71 -38.7
7760.00 H 250 190 -54.36 10.39 -43.97 -31.0
9700.00 H - - -56.86 8.06 -48.79 -35.8
Table 7-3. Radiated Spurious Data (Band 2 — Low Channel)
OPERATING FREQUENCY: 1960.00 MHz
CHANNEL: 900
MODULATION SIGNAL: QPSK
BANDWIDTH: 20.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
B Ant. Antt_anna Tur_ntable Level at Antenna Substitute. §p|:|rious Margin
[MHz] Pol. | Height | Azimuth Terminals [dBm] Antenna. Gain | Emission Level [dB]
[H/V] [cm] [degree] [dBi] [dBm]
3920.00 H - - -69.22 9.06 -60.16 -47.2
5880.00 H 250 122 -63.97 13.19 -50.78 -37.8
7840.00 H 250 193 -56.17 10.29 -45.88 -32.9
9800.00 H - - -56.69 8.15 -48.55 -35.5
Table 7-4. Radiated Spurious Data (Band 2 — Mid Channel)
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OPERATING FREQUENCY: 1980.00 MHz
CHANNEL: 1100
MODULATION SIGNAL: QPSK
BANDWIDTH: 20.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
EreEe Ant. Anttlanna Tur.ntable Level at Antenna Substitute. .Splljrious Margin
[MHz] Pol. | Height | Azimuth Terminals [dBm] Antenna. Gain | Emission Level [dB]
[H/IV] [cm] [degree] [dBi] [dBm]
3960.00 H - - -69.19 9.00 -60.18 -47.2
5940.00 H 167 152 -60.90 13.09 -47.82 -34.8
7920.00 H 107 200 -46.55 10.49 -36.06 -23.1
9900.00 H - - -56.06 7.94 -48.13 -35.1

Table 7-5. Radiated Spurious Data (Band 2 — High Channel)
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7.8 Radiated Spurious Emissions Measurements — Below 1GHz
§2.1053, §24.238(a)

Test Overview

Measurements on signals operating below 1GHz are performed using horizontally and vertically polarized
broadband antennas. All measurements are performed as RMS measurements while the EUT is operating at
maximum power, and at the appropriate frequencies.

Test Procedures Used

KDB 971168 D01 v03 — Section 5.8

ANSI/TIA-603-E-2016 — Section 2.2.12

Test Settings

Quasi-Peak Field Strenqth Measurements

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)
Detector = RMS

Sweep time = auto couple

Trace mode = max hold

AL e

Trace was allowed to stabilize
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Test Setup

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

antenna mast

Tritodm

EUT
turntable
0.8m

| o |

Figure 7-6. Radiated Test Setup < 1GHz

Test Notes

1) The EUT was tested all possible test configurations and positioning. The worst case emissions

are

reported with the EUT positioning, modulations, and channel bandwidth configurations shown in the

tables below.
2) This unit was tested while powered by a -48VDC power supply.
3) Emissions were measured at a 3m test distance.

4) The spectrum is measured from 30MHz to 1GHz. The worst-case emissions are reported.

5) The pre-scan plots below are performed using Max Hold traces but final measurements were made using

Trace Averaging.
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Plot 7-455. Radiated Spurious Plot Below 1GHz (Band 2 — Mid Channel - 1.4MHz QPSK, Ant. Pol. H)
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Plot 7-456. Radiated Spurious Plot Below 1GHz (Band 2 — Mid Channel - 1.4MHz QPSK, Ant. Pol. V)
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OPERATING FREQUENCY: 1960.00 MHz
CHANNEL: 900
MODULATION SIGNAL: QPSk
BANDWIDTH: 20.0 MHz
DISTANCE: 3 meters
LIMIT: -13 dBm
e Ant. Antt.anna Tur.ntable Level at Antenna Substitute. .Sptljrious Margin
[MHz] Pol. | Height | Azimuth et Antenna_ Gain | Emission Level [dB]
[HV]| [cm] [degree] [dBi] [dBm]
68.55 Y 110 150 -37.46 -7.43 -44.89 -31.9
79.42 H 110 184 -44.39 -5.81 -50.20 -37.2
116.96 H 110 280 -40.88 -7.94 -48.82 -35.8
160.42 H 110 210 -46.88 -4.76 -51.64 -38.6
170.21 \Y 100 153 -47.32 -3.54 -50.86 -37.9
625.05 H 110 287 -51.44 0.34 -51.10 -38.1

Plot 7-457. Radiated Spurious Data Below 1GHz
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7.9 Frequency Stability / Temperature Variation
§2.1055, §24.235

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

For Part 24, the frequency stability shall be sufficient to ensure that the fundamental emission stays
within the authorized frequency block.

Test Procedure Used

ANSI C63.26-2015 Section 5.6

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 via an RF cable to a spectrum analyzer with the EUT placed inside an environmental
chamber.

Test Notes

None
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Band 2 Frequency Stability Measurements

§2.1055, §24.235

OPERATING FREQUENCY: 1,960,000,000 Hz
CHANNEL: 900
REFERENCE VOLTAGE: -48.00 VDC
VOLTAGE POWER | TEMP FREQUENCY | Freq. Dev. | Deviation
(%) (vDC) (°C) (Hz) (Hz) (%)
100 % -48.00 |+ 20 (Ref) 1,959,999,230 -770  |-0.0000393
100 % - 30 1,959,998,240 -1,760 |-0.0000898
100 % - 20 1,960,001,290 1,200 | 0.0000658
100 % - 10 1,960,000,690 690 0.0000352
100 % 0 1,959,998,820 -1,180 | -0.0000602
100 % +10 1,959,998,860 -1,140 |-0.0000582
100 % + 20 1,960,001,240 1,240 | 0.0000633
100 % +30 | 1,959,998,340 -1,660 |-0.0000847
100 % +40 1,960,000,440 440 0.0000224
100 % +50 1,960,000,310 310 0.0000158
85 % -40.80 +20 1,960,000,069 69 0.0000035
115 % -55.20 +20 1,960,000,247 247 0.0000126

Note:

Table 7-6. Frequency Stability Data (Band 2)

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.
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Band 2 Frequency Stability Measurements

§2.1055, §24.235

Frequency Stability
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Figure 7-7. Frequency Stability Graph (Band 2)
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8.0 CONCLUSION |

The data collected relate only to the item(s) tested and show that the Tecore Networks Remote Radio Head

FCC ID: QLJ4GRFN-002 complies with all the requirements of Part 24 of the FCC Rules for LTE operation only.
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