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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Corning Optical Communication Wireless
13221 Woodland Park Rd Suite 400, VA, USA
+001 (703) 714-7920

+001 (703) 848-0280

riazih@corning.com

Mr. Habib Riazi

2 Equipment under test attributes

Product name:
Model(s):

Part number:
Serial number:
Software release:
Receipt date

QX 3-band remote unit
QX CELL-PCS-AWS
2000-A17-B-AM
0OC4309B

7.4

12-Sep-16

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Corning Optical Communication Wireless
13221 Woodland Park Rd Suite 400, VA, USA
+001 (703) 714-7920

+001 (703) 848-0280

riazih@corning.com

Mr. Habib Riazi

28707

Hermon Laboratories Ltd. Harakevet Industrial
18-Sep-16

31-Oct-16

FCC 47CFR part 27

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Zone, Binyamina 30500, Israel
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5 Tests summary

Test
Transmitter characteristics
Section 27.50, Automatic gain control (AGC) threshold
Section 2.1049, Occupied bandwidth
Section 27.50(d), Mean output power and booster gaim
Section 2.1049, Out-of-band rejection
Section 27.53, Out-of-band emissions at RF connector
Section 27.53, Conducted spurious emissions
Section 27.53, Radiated spurious emissions
Section 27.52, RF exposure

Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Status

Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass, exhibit provided in
Application for certification

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product

under test complies in full with the requirements tested.

The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

This test report supersedes the previously issued test report identified by Doc ID:MOBRAD_28707_QX3.

Name and Title

Date

Signature

Tested by: Mr. S. Samokha, test engineer

October 31, 2016

Co—

Reviewed by: | Mrs. M. Cherniavsky, certification engineer

January 15, 2017

s

Approved by: | Mr. M. Nikishin, EMC and Radio group manager

January 15, 2017

4
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6 EUT description

6.1 General information
The EUT is QX 3-band remote unit of Industrial Booster MA2000.

6.2 Transmitter characteristics

Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Type of equipment

\Y Stand-alone (Equipment with or without its own control provisions)

Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)

Plug-in card (Equipment intended for a variety of host systems)

Intended use

Condition of use

V fixed Always at a distance more than 2 m from all people
mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body

Assigned frequency range

2110.0 — 2180.0 MHz

Operating frequency

2110.0 — 2180.0 MHz DL
1710-1780 MHz UL

Maximum rated output power | At maximum gain, Output port 22 dBm
No
continuous variable
Is transmitter output power variable? V stepped variable with stepsize 1dB
\% Yes —
minimum RF power NA
maximum RF power at antenna connector 22 dBm
Antenna connection
. . with temporary RF connector

unique coupling \ standard connector Integral without temporary RF connector
Antenna/s technical characteristics
Type Manufacturer Model number Gain
External Any Any 12.5 dBi
Transmitter aggregate data rate/s, MBps

. ) Type of modulation
0,
Transmitter 99% power bandwidth AWGN GSM WCDMA
NA NA NA
Transmitter power source
Nominal rated voltage | Battery type
V DC Nominal rated voltage 48 VDC

AC mains Nominal rated voltage | Frequency

Common power source for transmitter and receiver \Y yes no
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.50, AGC threshold test

Test procedure:

KDB 935210 D05 v01r01, section 3

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict: PASS

Temperature: 28 °C

| Relative Humidity: 36 %

Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

7 Transmitter tests according to 47CFR part 27

7.1 AGC Threshold level test

711 General

This test was performed to measure the AGC threshold of the EUT.
7.1.2  Test procedure

7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.

7.1.2.2 The signal generator output was raised until 1 dB increase in the input signal power no longer caused a 1 dB
increase in the output power.

7.1.2.3 The mean input and output power was measured with spectrum analyzer as provided in Table 7.1.1.
7.1.2.4 The test results are provided in the table below and the associated plots.

Signal
generator

Figure 7.1.1 AGC Threshold level test setup

Attenuator

\ 4

A\ 4

EUT

y

Spectrum

Attenuator > analyzer

Page 6 of 95



Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

HERMON LABORATORIES

Test specification: Section 27.50, AGC threshold test

Test procedure: KDB 935210 D05 v01r01, section 3

Test mode: Compliance .

Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Table 7.1.1 AGC Threshold level test results

ASSIGNED FREQUENCY RANGE: 2110 - 2180 MHz
DETECTOR USED: Average
MODULATING SIGNAL: PRBS
MEASUREMENT METHOD: Spectrum Analyzer
CONFIGURATION: Downlink transmit mode
Frequency, Input level, SA reading, AGC threshold level, | Margin*, verdict
MHz dBm dBm dBm dB
MODULATING SIGNAL: AWGN
21450 | -15.55 | 21.21 | -15.55 | NA | Pass
MODULATING SIGNAL: GSM
21450 | -15.02 | 21.99 | -15.02 | NA | Pass
MODULATING SIGNAL: WCDMA
21450 | -14.69 | 21.40 | -14.69 | NA | Pass

Reference numbers of test equipment used
[ HL2909 | HL3433 | HL3787 | HL3788 | HL3901 | HL4354 |
Full description is given in Appendix A.
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Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Test specification:

Section 27.50, AGC threshold test

Test procedure:

KDB 935210 D05 v01r01, section 3

Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
Plot 7.1.1 AGC Threshold test results at mid frequency carrier
FREQUENCY RANGE: 2110.0 - 2180.0 MHz
OPERATIONAL MODE: AWGN downlink transmit
CONFIGURATION: Single Channel
INPUT SIGNAL OUTPUT SIGNAL
- Agilent R T - Agilent R T
Rel -10 dBm Atten 10 dB Rel 40 dBm Atten 30 dB
#hvg #hvg
Log Log
10 10
dB/ dB/
Oiist
29.7
dB
PAvg PAvg
w1 52| [ i | w1 52| \ | | [

Center 2.145 000 00 GHz
#Res BW 100 kHz

Span 10 MHz
#VBW 1 MHz #Sweep 80 ms (8001 pis)
Power Speciral Density

-81.68 dBm/Hz

Channel Power

-15.55 dBm /4.1000 MHz

Center 2.145 000 00 GHz

#Res BW 100 kHz #YBW 1 MHz

Channel Power

21.21 dBm /4.1000 MHz

Plot 7.1.2 RF output power measurements at mid frequency carrier

FREQUENCY RANGE:
OPERATIONAL MODE:
CONFIGURATION:
INPUT SIGNAL

- Agilent R T

Rel -5 dBm Atten 10 dB

#Avg | ‘

Log
10

dB/

T ‘ 1

PAvg T T

W1 52

Center 2.145 000 000 GHz
#Res BW 10 kHz

Span 500 kHz
#VBW 100 kHz #Sweep 80 ms (8001 pis)
Power Speciral Density

-69.00 dBm/Hz

Channel Power

-15.02 dBm /250.0000 kHz

2110.0 — 2180.0 MHz
GSM downlink transmit
Single Channel
OUTPUT SIGNAL

- Agilent

Rel 40 dBm Atten 30 dB

Span 10 MHz
#Sweep 80 ms (8001 pis)

Power Speciral Density

-44.92 dBm/Hz

#Avg

Log
10

dB/
Ofist
29.7

dB

PAvg LR

wisa [ ]

Center 2.145 000 000 GHz

#Res BW 10 kHz #VBW 100 kHz

Channel Power

21.99 dBm /250.0000 kHz

Span 500 kHz
#Sweep 80 ms (8001 pts)

Power Speciral Density

-31.99 dBm/Hz
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Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Test specification:

Section 27.50, AGC threshold test

Test procedure:

KDB 935210 D05 v01r01, section 3

Test mode: Compliance _—
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
Plot 7.1.3 RF output power measurements at mid frequency carrier
FREQUENCY RANGE: 2110.0 — 2180.0 MHz

OPERATIONAL MODE:
CONFIGURATION:
INPUT SIGNAL

T Agilent R T

Rel -10 dBm Atten 10 dB

#Avg

Log
10

dB/

PAvg

wisd [ | L[ T

Center 2.145 000 00 GHz Span 10 MHz

#Res BW 100 kHz #VBW 1 MHz #Sweep 80 ms (8001 pis)

Channel Power

-14.69 dBm /5.0000 MHz

Power Speciral Density

-81.68 dBm/Hz

WCDMA downlink transmit
Single Channel
OUTPUT SIGNAL

e Agilent

Rel 40 dBm Atten 30 dB

#Avg

Log
10

dB/
Ofist
29.7
dB

PAvg

w1 SZl 1 ‘ ‘ | |

Center 2.145 000 00 GHz

#Res BW 100 kHz #UBW 1 MHz

Channel Power

21.40 dBm /5.0000 MHz

Span 10 MHz
#Sweep 80 ms (8001 pis)

Power Spectral Density

-45.59 dBm/Hz
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Date of Issue: 15-Jan-17

HERMON LABORATORIES

Test specification: Section 2.1049, Occupied bandwidth
Test procedure: KDB 935210 D05 v01r01, section 3.4
Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
7.2  Occupied bandwidth test
7.2.1 General
This test was performed to measure transmitter occupied bandwidth. Specification test limits are given in Table
7.21.
Table 7.2.1 Occupied bandwidth limits
Assigned frequency, Modulation envelope reference points, Maximum allowed bandwidth,
MHz % kHz
2110.0 — 2180.0 99 NA
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was set to transmit the normally modulated carrier.
7.2.2.3 The transmitter occupied bandwidth was measured with power bandwidth function of the spectrum analyzer as a

frequency delta between the reference points on modulation envelope and provided in Table 7.2.2 and the
associated plots.

Figure 7.2.1 Occupied bandwidth test setup

Signal J Atten ) EUT J Atten _ Spectrum
Generator Analyzer
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Test specification: Section 2.1049, Occupied bandwidth

Test procedure: KDB 935210 D05 v01r01, section 3.4

Test mode: Compliance .

Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Table 7.2.2 Occupied bandwidth test results

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

DETECTOR USED: Peak hold
MODULATION ENVELOPE REFERENCE POINTS: 99%
RESOLUTION BANDWIDTH: 100 kHz (0.5-2% of OBW)
VIDEO BANDWIDTH: 1000 kHz
; 99% Occupied bandwidth, kHz
Carrler'\f/lrsquency, Limit, kHz Margin, kHz Verdict
2 Below AGC Above AGC
MODULATION: AWGN
2145.0 | 4325.5 | 42554 | NA | NA | Pass
MODULATION: WCDMA
2145.0 | 4187.6 | 4194.9 | NA | NA | Pass
RESOLUTION BANDWIDTH: 3 kHz (0.5-2% of OBW)
VIDEO BANDWIDTH: 30 kHz
i Occupied bandwidth, kHz
Carrler'\f/lrsquency, Limit, kHz Margin, kHz Verdict
2 Below AGC Above AGC
MODULATION: GSM
2145.0 | 254.8517 | 246.4350 | NA | NA | Pass

Reference numbers of test equipment used

[ HL2909 | HL3433 | HL3787 | HL3788 | HL3901 [ HL4354 |

Full description is given in Appendix A.
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Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

KDB 935210 D05 v01r01, section 3.4

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict:

PASS

Temperature: 28 °C

| Relative Humidity: 36 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.2.1 Occupied bandwidth test result at mid frequency carrier

FREQUENCY RANGE:
OPERATIONAL MODE:

2110.0 — 2180.0 MHz
AWGN uplink transmit

CONFIGURATION: Below AGC threshold
INPUT SIGNAL OUTPUT SIGNAL
e Agilent R T % Agilent R T
Rel -10 dBm Atten 10 dB Rei 40 dBm Atten 20 dB
#iPeak | | ‘ #Peak
Log Log
10 10
dB/ dB/
Offst A
5 T 1 | ra 35:3.7 S rk -
LgAv
10
W1 52

Center 2.145 000 00 GHz

Span 10 MHz Center 2.145 000 00 GHz

Span 10 MHz

#Res BW 100 kHz #VBW 1 MHz Sweep 20.27 ms (8001 pts) #iRes BW 100 kHz #VBW 1 MHz Sweep 20.27 ms (8001 pts)
Occupied Bandwidth Oce BW % Pur 99.00%  Qccupied Bandwidth Oce BW % Pur 99.00 %
4 1669 MHz xdB  -26.00dB 4.3255 MHz xdB  -26.00dB
Transmit Freq Enor 13.658 kHz Transmit Freg Error -11.427 kHz
QOccupied Bandwidth 4.830 MHz* QOccupied Bandwidth 7.253 MHz*
CONFIGURATION: Above AGC threshold +3 dB
INPUT SIGNAL OUTPUT SIGNAL
A& Agilent R T % Agilent R T
Rei -10 dBm Atten 10 dB Rel 40 dBm Atten 20 dB
#Peak #Peak
Log Leg
10 10
dB/ dB/
Oftst WW
39.7
dB 4 <
LgAv LgAv
i 10
W1 S2] ‘ W1 52|

Center 2.145 000 00 GHz
#Res BW 100 kHz

Occupied Bandwidth
4.1370 MHz

#VBW 1 MHz

x dB

28.122 kHz
4.736 MHz*

Transmit Freq Enor
Occupied Bandwidth

Sweep 20.27 ms (8001 pts)

Occ BW % Pwr

Span 10 MHz Center 2.145 000 00 GHz

Span 10 MHz

#Res BW 100 kHz #VBW 1 MHz Sweep 20.27 ms (8001 pts)
99.00 % Occupied Bandwidth Occ BW % Pwr 99.00 %
-26.00 dB xdB  -26.00 dB

Transmit Freq Error
Occupied Bandwidth

4.2554 MHz

-8.141 kHz
4.791 MHz*
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Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

KDB 935210 D05 v01r01, section 3.4

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict:

PASS

Temperature: 28 °C |

Relative Humidity: 36 % Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

FREQUENCY RANGE:

OPERATIONAL MODE:

Plot 7.2.2 Occupied bandwidth test result at mid frequency carrier

2110.0 — 2180.0 MHz
GSM uplink transmit

CONFIGURATION: Below AGC threshold
INPUT SIGNAL OUTPUT SIGNAL
4 Agilent R T % Agilent R T
Rel -10 dBm Atten 10 dB Rei 40 dBm Atten 20 dB
#Peak #Peak
Log Log
10 & 10
a8 b T ""WW;.: - A,
= e e
A e mh.
is il
LgAv LghAv | s
10 10
W1 52 1 52|

Center 2.145 000 00 GHz
#Res BW 10 kHz

Span 609.8 kHz Center 2.145 000 00 GHz

#VBW 100 kHz Sweep 20.27 ms (8001 pts)  #Res BW 10 kHz.

#VBW 100 kHz

Span 609.8 kHz
Sweep 20.27 ms (8001 pts)

Occupied Bandwidth Occ BW % Pur 9900% QOccupied Bandwidth Oce BW % Pur 99.00 %
239.6434 kHz "G 260068 254.8517 kHz xd8 20048
Transmit Freq Enor 1.280 kHz Transmit Freq Errar 2.161 kHz
Occugied Bandwidth 292.814 kHz* Occugied Bandwidth 292.924 kHz*
CONFIGURATION: Above AGC threshold +3 dB
INPUT SIGNAL OUTPUT SIGNAL

& Agilent R T & Agilent RT
Rei -10 dBm Atten 10 dB Rel 40 dBm Atten 20 dB
#Peak #Peak
Log Leg
10 o fdn A 10
4B/ e S dB/ m

N - e« Oftst
r},\h 39.7 L
bg}‘“ dB 2, <
T St il Wy,
WLy % b Mg,
i A Vi,

LgAv LgAv o
10 10 FF ™
W1 S2| W1 52|

Center 2.145 000 00 GHz
#Res BW 10 kHz

Occupied Bandwidth
236.6810 kHz

-2.139 kHz
307.360 kHz*

Transmit Freq Enor
Occupied Bandwidth

Center 2.145 000 00 GHz
#Res BW 10 kHz

Span 609.8 kHz

#VBW 100 kHz Sweep 20.27 ms (8001 pts)

occBW%Pwr  39.00% Occupied Bandwidth
xGB 2600 246.4350 kHz
Transmit Freq Error -1.815 Hz

Occupied Bandwidth 298.000 kHz*

#VBW 100 kHz

Span 609.8 kHz
Sweep 20.27 ms (8001 pts)

99.00 %
-26.00 dB

Occ BW % Pwr
x dB
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 2.1049, Occupied bandwidth

Test procedure:

KDB 935210 D05 v01r01, section 3.4

Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.2.3 Occupied bandwidth test result at mid frequency carrier

FREQUENCY RANGE:
OPERATIONAL MODE:

2110.0 — 2180.0 MHz
WCDMA uplink transmit

CONFIGURATION: Below AGC threshold
INPUT SIGNAL OUTPUT SIGNAL
e Agilent R T % Agilent R T
Mkr1 2.145 000 00 GHz

Rel -10 dBm Atten 10 dB Rei 40 dBm Atten 20 dB 8.736 dBm
#iPeak | | #Peak

Log Log
5 ) .

vav WW
10

dB/ hi
ofist M
39.7

\i dB

/ \

{
[
!

10

wt sz | | | | w1 s3] | | |
Center 2.145 000 00 GHz Span 10 MHz Center 2.145 000 00 GHz Span 10 MHz
#Res BW 100 kHz #VBW 1 MHz Sweep 20.27 ms (8001 pts) #iRes BW 100 kHz #VBW 1 MHz Sweep 20.27 ms (8001 pts)

Occupied Bandwidth Oce BW % Pur 99.00%  Qccupied Bandwidth Oce BW % Pur 99.00 %

4.1900 MHz xdB  -26.00dB 4 1876 MHz xdB  -26.00dB
Transmit Freq Enor 1.351 kHz Transmit Freg Error -8.752 kHz
QOccupied Bandwidth 4.622 MHz* QOccupied Bandwidth 4.685 MHz*

CONFIGURATION:

Above AGC threshold +3 dB

INPUT SIGNAL OUTPUT SIGNAL
5 Agilent R T 5 Agilent R T
Mkr1 2.145 000 00 GHz
Rel -10 dBm Atten 10 dB Rel 40 dBm Atten 20 dB 7.966 dBm
#Peak | | #Peak
Log Log
10 10
dB/ dB/ 1
Offst p
2 fr \\ € 397 '9‘4 *
/ | " ] )
LaAv MW Wm LaAv
10 10
w1 52| ‘ ‘ | ‘ | W1 52|
Center 2.145 000 00 GHz Span 10 MHz Center 2.145 000 00 GHz Span 10 MHz
#Res BW 100 kHz #VBW 1 MHz Sweep 20.27 ms (8001 pts) #Res BW 100 kHz #VBW 1 MHz Sweep 20.27 ms (8001 pts)
Occupied Bandwidth Occ BW % Pur 99.00%  Qccupied Bandwidth Occ BW % Pur 99.00 %
41791 MHz xdB  -26.00 dB 4.1949 MHz xdB  -26.00 dB
Transmit Freq Enor -2.412 kHz Transmit Freq Enor 2504 kHz
Qccupied Bandwidth 4 662 MHz" Qccupied Bandwidth 4 679 MHz"
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode:

Compliance

Date(s): 18-Sep-16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

7.3 Mean input and output power and booster gain test

7.3.1 General

This test was performed to measure the the mean input and output power at RF antenna connector and to calculate
corresponding EUT gain. Specification test limits are given in Table 7.3.1.

Table 7.3.1 Mean output power and booster gain test limits

Transmitter type

Assigned frequency range,
MHz

Maximum peak output power, ERP

W dBm

Base and fixed stations

2110 -2180

1640.0 62.4

Assigned

MHz

frequency range,

Tested frequency
range

Maximum allowed Gain versus frequency response,

dB

2110.0 — 2180.0

Fo+250%BW

Output power (dBm) — input power (dBm)

7.3.2 Test procedure

7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The signal generator power was adjusted to a level just below the AGC threshold but not more than 0.5 dB below.
7.3.2.3 The mean output power was measured with the spectrum analyzer as provided in Table 7.3.2 and the associated

plots.

7.3.2.4 The corresponding input power was measured with the same settings of the spectrum analyzer.
7.3.2.5 The above measurements were repeated with input signal adjusted to be 3 dB above the AGC threshold.
7.3.2.6 The EUT gain was calculated as a difference between output and input signal levels.

Figure 7.3.1 Mean output power and booster gain test test setup

Signal
generator

A 4

Attenuator

EUT

A 4

Spectrum

Attenuator —

A 4

analyzer
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

HERMON LABORATORIES

Test specification: Section 27.50(d), Mean input and output power and booster gain test
Test procedure: KDB 935210 D05 v01r01, section 3.5

Test mode: Compliance .

Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Table 7.3.2 Mean output power and booster gain test results

ASSIGNED FREQUENCY RANGE: 2110.0 - 2180.0 MHz

DETECTOR USED: Average

MODULATING SIGNAL: PRBS

TRANSMITTER OUTPUT POWER SETTINGS: Maximum

Carrier . SA reading, dBm BOOSter | Antenna gain EIRP, | Limit, | Margin* .
frequency, Input signal ’ gain**, dBi ' dBm' dBm’ dB " | Verdict
MHz dB
Input | Output

MODULATION: AWGN

2151 870 Below AGC -15.52 21.34 36.86 12.50 33.84 | 62.40 -28.56 Pass
Above AGC -11.39 21.36 32.75 12.50 33.86 | 62.40 -28.54 Pass

2112500 Below AGC -14.66 21.58 36.24 12.50 34.08 | 62.40 -28.32 Pass
Above AGC -10.48 21.58 32.06 12.50 34.08 | 62.40 -28.32 Pass

2145000 Below AGC -15.55 21.21 36.76 12.50 33.71 62.40 -28.69 Pass
Above AGC -11.43 21.17 32.60 12.50 33.67 | 62.40 -28.73 Pass

2177500 Below AGC -13.21 21.26 34.47 12.50 33.76 | 62.40 -28.64 Pass
Above AGC -9.32 21.19 30.51 12.50 33.69 | 62.40 -28.71 Pass

MODULATION: GSM

2151 870 Below AGC -14.60 21.38 35.98 12.50 33.88 | 62.40 -28.52 Pass
Above AGC -10.62 21.22 31.84 12.50 33.72 | 62.40 -28.68 Pass

2110125 Below AGC -13.99 21.27 35.26 12.50 33.77 | 62.40 -28.63 Pass
Above AGC -9.94 21.25 31.19 12.50 33.75 | 62.40 -28.65 Pass

2145000 Below AGC -15.02 21.99 37.01 12.50 34.49 | 6240 -27.91 Pass
Above AGC -10.96 21.00 31.96 12.50 33.50 | 62.40 -28.90 Pass

2179 875 Below AGC -12.52 21.75 34.27 12.50 34.25 | 62.40 -28.15 Pass
Above AGC -8.66 21.71 30.37 12.50 34.21 62.40 -28.19 Pass

MODULATION: WCDMA

2151 870 Below AGC -14.64 21.49 36.13 12.50 33.99 | 62.40 -28.41 Pass
Above AGC -10.64 21.45 32.09 12.50 33.95 | 62.40 -28.45 Pass

2112500 Below AGC -14.84 21.47 36.31 12.50 33.97 | 6240 -28.43 Pass
Above AGC -10.79 21.34 32.13 12.50 33.84 | 62.40 -28.56 Pass

2145000 Below AGC -14.69 21.40 36.09 12.50 33.90 | 62.40 -28.50 Pass

) Above AGC -10.71 21.28 31.99 12.50 33.78 | 62.40 -28.62 Pass
2177500 Below AGC -14.57 21.72 36.29 12.50 34.22 | 62.40 -28.18 Pass
) Above AGC -10.59 21.68 32.27 12.50 34.18 | 62.40 -28.22 Pass

* - Margin, dB = RF output power EIRP*, dBm - Limit EIRP, dBm
** - Booster Gain = Output SA reading — Input SA reading
*** - EIRP, dBm = SA reading average, dBm + Antenna gain, dBi

Reference numbers of test equipment used
[ HL2909 | HL3433 | HL3787 | HL3788 | HL3901 | HL4354 |
Full description is given in Appendix A.
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode: Compliance .

Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:

Plot 7.3.1 Mean output power and booster gain test results at low frequency
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input an

d output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict: PASS

Temperature: 28 °C

| Relative Humidity: 36 % Air

Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Plot 7.3.2 Mean output power and boos
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Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
Plot 7.3.3 Mean output power and booster gain test results at fO frequency
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Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict: PASS

Temperature: 28 °C

| Relative Humidity: 36 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.3.4 Mean output power and booster gain test results at high frequency
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Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
Plot 7.3.5 Mean output power and booster gain test results at low frequency
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Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict:

PASS

Temperature: 28 °C

| Relative Humidity: 36 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.3.6 Mean output power and booster gain test results at mid frequency

FRQUENCY RANGE:
OPERATIONAL MODE:

CONFIGURATION:

INPUT SIGNAL

- Agilent

Rel -5 dBm Atten 10 dB

#Avg

Log
10

dB/

PAvg T T

W1 52

Center 2.145 000 000 GHz
#Res BW 10 kHz

Channel Power

#VBW 100 kHz

-15.02 dBm /250.0000 kHz

CONFIGURATION:

INPUT SIGNAL

- Agilent

Rel -5 dBm Atten 10 dB

Span 500 kHz
#Sweep 80 ms (8001 pis)

Power Speciral Density

-69.00 dBm/Hz

#Avg

Log
10
dB/

Ly

PAvg

W1 52

Center 2.145 000 000 GHz
#Res BW 10 kHz

Channel Power

#VBW 100 kHz

-10.96 dBm /250.0000 kHz

Span 500 kHz
#Sweep 80 ms (8001 pis)

Power Speciral Density

-64.94 dBm/Hz

2110 — 2180 MHz
GSM downlink transmit
Below AGC threshold
OUTPUT SIGNAL

- Agilent

Rel 40 dBm Atten 30 dB

#Avg

Log
10

dB/
Ofist
29.7
dB

I ” i

PAvg i

wisy [ ]

Center 2.145 000 000 GHz
#Res BW 10 kHz #VBW 100 kHz

Channel Power

21.99 dBm /250.0000 kHz

Above AGC threshold +3dB
OUTPUT SIGNAL

- Agilent

Rel 40 dBm Atten 30 dB

Span 500 kHz
#Sweep 80 ms (8001 pts)

Power Speciral Density

-31.99 dBm/Hz

#Avg

Log
10

dB/
Ofist
29.7
dB

PAvg T

W1 52| ‘ |

T

Center 2.145 000 000 GHz
#Res BW 10 kHz #VBW 100 kHz

Channel Power

21.00 dBm /250.0000 kHz

Span 500 kHz
#Sweep 80 ms (8001 pts)

Power Speciral Density

-32.98 dBm/Hz

Page 22 of 95



HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5
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Verdict: PASS
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Remarks:

Plot 7.3.7 Mean output power and booster gain test results at fO frequency
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Test specification:
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Test procedure:
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Plot 7.3.8 Mean output power and booster gain test results at high frequency
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Remarks:

Plot 7.3.9 Mean output power and booster gain test results at low frequency
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Verdict: PASS

Temperature: 28 °C |

Relative Humidity: 36 %
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Plot 7.3.10 Mean output power and booster gain test results at mid frequency
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Power Speciral Density

-45.71 dBm/Hz
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Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure:

KDB 935210 D05 v01r01, section 3.5

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict:

PASS

Temperature: 28 °C |

Relative Humidity: 36 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.3.11 Mean output power and booster gain test results at fO frequency

FRQUENCY RANGE:

OPERATIONAL MODE:

CONFIGURATION:

2110 — 2180 MHz

Atten 30 dB

W-CDMA downlink transmit
Below AGC threshold

TN 1

INPUT SIGNAL OUTPUT SIGNAL
& Agilent R T % Agilent
Rel -10 dBm Atten 10 dB Rel 40 dBm
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Log Log
10 10
dB/ dB/
Otist
H; u 297
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wi 52 \ ["] \ wi 2| [ ']
Center 2.151 870 00 GHz Span 10 MHz Center 2.151 870 00 GHz
#Res BW 100 kHz #VBW 1 MHz #Sweep 80 ms (8001 pis) #Res BW 100 kHz

Channel Power

-14.64 dBm /5.0000 MHz

Power Speciral Density Channel Power

-81.63 dBm/Hz

21.49 dBm /5.0000 MHz

Span 10 MHz
#VBW 1 MHz #Sweep 80 ms (8001 pts)
Power Speciral Density

-45.50 dBm/Hz

Above AGC threshold +3dB

Atten 30 dB

CONFIGURATION:
INPUT SIGNAL OUTPUT SIGNAL
& Agilent R T % Agilent
Rel -10 dBm Atten 10 dB Rel 40 dBm
#hvg #hvg
Log Log
10 10
dB/ dB/
Ofist
297
dB
‘ i T T
w1 52 [ L T | wrsl T

Center 2.151 870 00 GHz
#Res BW 100 kHz

Channel Power

-10.64 dBm /5.0000 MHz

Center 2.151 870 00 GHz
#Res BW 100 kHz

Span 10 MHz

#VBW 1 MHz #Sweep 80 ms (8001 pis)

Power Speciral Density Channel Power

-77.63 dBm/Hz

21.45 dBm /5.0000 MHz

Span 10 MHz
#VBW 1 MHz #Sweep 80 ms (8001 pts)
Power Speciral Density

-45.54 dBm/Hz
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Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Test specification:

Section 27.50(d), Mean input and output power and booster gain test

Test procedure: KDB 935210 D05 v01r01, section 3.5
Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS

Temperature: 28 °C |

Relative Humidity: 36 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.3.12 Mean output power and booster gain test results at high frequency

FRQUENCY RANGE:
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

HERMON LABORATORIES

Test specification: Section 2.1049, Out-of-band rejection test
Test procedure: KDB 935210 D05 v01r01, section 3.3
Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC
Remarks:
7.4  Out-of-band rejection test
7.4.1 General
This test was performed to measure amplifier pass bandwidth. Specification test limits are given in Table 7.4.1.
Table 7.4.1 Out-of-band rejection limits
Assigned frequency Modulation envelope reference
range, MHz Tested frequency range points*, dBc
2110.0 — 2180.0 Fo+250%BW 20
* - Modulation envelope reference points are provided in terms of attenuation below the unmodulated carrier.
7.4.2  Test procedure
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and its proper operation was checked.
7.4.2.2 The EUT was set to amplify the unmodulated carrier and the reference peak power level was measured.
7.4.2.3 The tested frequency range was swept with the signal generator and the amplifier 20 dB bandwidth was measured

with spectrum analyzer as a frequency delta between the reference points on power envelope and provided in
Table 7.4.2 and the associated plots.

Figure 7.4.1 Out-of-band rejection test setup

Signal ] Atten | EUT ] Atten _ Spectrum
Generator Analyzer
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 2.1049, Out-of-band rejection test

Test procedure:

KDB 935210 D05 v01r01, section 3.3

Test mode: Compliance .
Date(s). 18-Sep16 Verdict: PASS
Temperature: 28 °C | Relative Humidity: 36 % Air Pressure: 1011 hPa | Power: 48 VDC

Remarks:

Table 7.4.2 Out-of-band rejection test results

FRQUENCY RANGE:

2110.0 — 2180.0 MHz Downlink

MIDBAND FREQUENCY: 2145.0 MHz

SWEEP FREQUENCY RANGE: 1970.0 — 2320.0 MHz

DETECTOR USED: Peak hold

RESOLUTION BANDWIDTH: 1 MHz

VIDEO BANDWIDTH: 3 MHz

MODULATION ENVELOPE REFERENCE POINTS: 20 dBc

Input Power, Start Band Stop Band Occupied Limit, verdict

dBm frequency, MHz frequency, MHz bandwidth, MHz MHz
-22.3 2084.32 2197.52 113.20 NA Comply

Reference numbers of test equipment used

[ HL2909 | HL3433 | HL3787 | HL3788 | HL3901 | HL4354 |

Full description is given in Appendix A.
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Report ID: MOBRAD_28707_QX3_revl.docx

Date of Issue: 15-Jan-17

Test specification:

Section 2.1049, Out-of-band rejection test

Test procedure:

KDB 935210 D05 v01r01, section 3.3

Test mode:

Compliance

Date(s):

18-Sep-16

Verdict:

PASS

Temperature: 28 °C

| Relative Humidity: 36 %

Air Pressure: 1011 hPa

| Power: 48 VDC

Remarks:

Plot 7.4.1 Out-of-band rejection test result at mid frequency

% Agilent

Rel 30 dBm
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V1 52

Stant 1.970 00 GHz
#Res BW 1 MHz
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Stop 2.320 00 GHz
Sweep 20.27 ms (8001 pts)

Maber Tisce
1 i1y

Type
Fieq
Fieq
Fieq
Fieg

K Axiz
2.181 87 GHz
2.084 32 GHz

112.22 MHz
2.187 52 GHz
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21.58 dBm
1.07 dEm

0.44 B
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .
Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:
7.5 Out-of-band emissions at RF connector test
751 General
This test was performed to measure out-of-band spurious emissions at the channel edge at the RF antenna
connector. Specification test limits are given in Table 7.5.1.
Table 7.5.1 Out-of-band spurious emission limits
Attenuation below RBW -
Channel Frequency range e dEe Limit, dBm
Modulation AWGN/WCDMA
Low 2109 - 2110 43+ 10*Log (P*) 100 kHz -13.0
2107 - 2109 43+ 10*Log (P*) 1 MHz -13.0
High 2180 - 2181 43+ 10*Log (P*) 100 kHz -13.0
9 2181 - 2183 43+ 10*Log (P*) 1 MHz -13.0
Modulation GSM
Low 2109 - 2110 43+ 10*Log (P*) 3 kHz -13.0
2107 - 2109 43+ 10*Log (P*) 1 MHz -13.0
High 2180 - 2181 43+ 10*Log (P*) 3 kHz -13.0
9 2181 - 2183 43+ 10*Log (P*) 1 MHz -13.0
* - P is transmitter output power in Watts
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized and its proper operation was checked.
7.5.2.2 The spurious emission was measured with spectrum analyzer as provided in Table 7.5.2 and the associated plots.

Figure 7.5.1 Out-of-band spurious emission test setup

Signal
Generator

| Splitter H

P

EUT

Signal
Generator

/
Atyén.
/

%| Atten

Atten

| coupler |
|

Spectrum
Analyzer
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

HERMON LABORATORIES

Test specification: Section 27.53, Out-of-band emissions conducted measurements

Test procedure: 47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Table 7.5.2 Out-of-band spurious emission test results

ASSIGNED FREQUENCY RANGE: 2110 — 2180 MHz
DETECTOR USED: Average
VIDEO BANDWIDTH: = Resolution bandwidth
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, Biﬁ)\:veadmg’Ad:Or?le RBW, Integra_ted over _Spl_Jrious Limit, Margin, vVerdict
MHz AGC AGC kHz bandwidth, kHz | emission, dBm dBm dB
Composite Test Signal
Modulation AWGN
2109.500 -18.17 -15.45 100 1000 -15.45 -13.0 -2.45 Pass
2180.500 -19.79 -17.86 100 1000 -17.86 -13.0 -4.86 Pass
Modulation GSM
2110.000 -15.32 -16.25 3 NA -15.32 -13.0 -2.32 Pass
2180.500 -14.79 -14.65 3 NA -14.65 -13.0 -1.65 Pass
Modulation WCDMA
2109.500 -26.80 -24.46 100 1000 -24.46 -13.0 -11.46 Pass
2180.146 -24.19 -19.11 100 1000 -19.11 -13.0 -6.11 Pass
2181.500 -18.95 -14.43 100 1000 -14.43 -13.0 -1.43 Pass
Single Test Signal
Modulation AWGN
2109.500 -19.88 -20.17 100 1000 -19.88 -13.0 -6.88 Pass
2180.000 -17.74 -17.26 100 1000 -17.26 -13.0 -4.26 Pass
Modulation GSM
2109.999 -13.78 -13.24 3 NA -13.24 -13.0 -0.24 Pass
2180.000 -15.28 -13.37 3 NA -13.37 -13.0 -0.37 Pass
Modulation WCDMA
2109.500 -29.27 -29.59 100 1000 -29.27 -13.0 -16.27 Pass
2180.500 -24.77 -23.11 100 1000 -23.11 -13.0 -10.11 Pass
Reference numbers of test equipment used
HL 2011 HL 2909 HL 3433 HL 3472 HL 3474 HL 3787 HL 3788 HL 3901

HL 4354
Full description is given in Appendix A.
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.1 Out-of-band spurious emission test results at low carrier frequency, Lower band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

COMPOSITE INPUT SIGNAL
CONFIGURATION: Below AGC threshold

2110 — 2180 MHz
Average
Downlink
AWGN/AWGN

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.109996500 GHz Mkr1 2.109997875 GHz
Ref0 dBm Atten 5 dB -18.59 dBm Ref0 dBm Atten 3 dB -18.08 dBm
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Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
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Loy Log
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Center 2.112 GHz

#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts)
RMS Results  Freq Offset Ret BW dge Lower  gmm 4pe UPPEM  gpm
Carnier Power 2000 MHz 1000 MHz  -39.46 847 3844 745
21.28 dBm  J 4.000 MHz 1.000 MHz -45.60 -24.22 -46 26 -24.08
5000 MHz 1000 MHz  -43.34 2305 553 2424

5.00000 MHz

10

dBf M
Offst

9.7

i M

PAvy

e,

Span 13 MHz

Center 2.112 GHz

#Res BW 100 kHz VBW 1 MHz Sweep 80 ms (8001 pts)
RMS Results  Freq Ofiset Ref B dpe Lower  gpm dpe UPPET 4pm
Carrier Power 3.000 MHz 1000 MHz 36,87 S15.45 3685 1523
2142 dBm [/ 4.000 MHz 1.000 MHz -41.00 -2048 4278 -2136
5000 MHz 1000 MHz 4350 2247 4388 2244

5.00000 MHz
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.2 Out-of-band spurious emission test results at low carrier frequency, Lower band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

SINGLE TEST SIGNAL INPUT
CONFIGURATION: Below AGC threshold

2110 — 2180 MHz
Average
Downlink
AWGN/AWGN

CONFIGURATION: Above AGC threshold +3dB
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#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts)
RMS Results  Freq Ottset Ref BV dpe Lower  ypm dpe UPPer  4pm
Cartler Power 2000 MHz 1000 MHz  -4122 98e .27 -19.93
21.34dBm  f 4.000 MHz 1.000 MHz -45.14 2479 -48.71 -26.37
5000 MHz 1000 MHz  -50.10 2876 5021 2896
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dBf
Offst
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#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts)
RMS Results  Fraq ofisat Ret BW dge Lower  upm dge UPPEL ypm
Carrier Power 3.000 MHz 1.000 MHz  -41.47 2047 4182 -20.63
21z294Bm [/ 4.000 MHz 1.000 MHz -45 60 -25.31 -47 16 -2587
£00000 MHz 5000 MHz 1000 MHz 5026 2887 5060 -28.30

Page 35 of 95



HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.3 Out-of-band spurious emission test results at high carrier frequency, Upper band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

COMPOSITE INPUT SIGNAL
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
Average
Downlink
AWGN/AWGN

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
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#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep 80 ms (8001 pts)
RMS Results  Freq Ottset Ref BV dpe Lower  ypm dpe UPPer  4pm RMS Results  Freq Ofiset Ref B dpe Lower  gpm dpe UPPET 4pm
Cartler Power 2000 MHz 1000 MHz  -48.12 2500 -4091 1278 Carrier Pomer 3000 MHz 1000 MHz 4788 2840 3943 4786
2142dBm / A000MHz 1000 MHz 4056 2843 6362 -32.40 2157 dbm /G000 MHz 1000 MHz 4518 23E1 5143 -28.86
5000 MHz 1000 MHz  -50.8% 2078 5434 322 5000 MHz 1000 MHz 4998 2928 5508 -33.52

5.00000 MHz

5.00000 MHz
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.4 Out-of-band spurious emission test results at high carrier frequency, Upper band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

SINGLE TEST SIGNAL INPUT
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
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CONFIGURATION: Above AGC threshold +3dB
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Carier Power 2000 MHz 1000 MHz  -43.36 2183 -43.40 2187
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.5 Out-of-band spurious emission test results at low carrier frequency, Lower band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

COMPOSITE INPUT SIGNAL
CONFIGURATION: Below AGC threshold
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CONFIGURATION: Above AGC threshold +3dB
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RMS Results  Freq Offset Ref B dBe Lower  gmm 4Bc PPN gBm RMS Results  Freq Offset Raf B 4Bc LW gpm 4Bc UPPET gBm
Cartler Power 6250kHz 1000 MHz  -18.3% 268 1723 383 Cartler Power 6250kHz 1000 MHz 1722 372 1886 ang

1,626 MHz
2625 MHz

1.000 MHz
1.000 MHz

-56.03
-53.70

3207
3283

-56.01
5392

32.05
3286

2108 dBm ¢
250,000 kHz

1,626 MHz
2625 MHz

1.000 MHz
1.000 MHz

-54.88
53,15

3204
3221

-54.20
-53.60

3286
3286

2094 dBm  f
250,000 kHz

Page 38 of 95



HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.6 Out-of-band spurious emission test results at low carrier frequency, Lower band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

SINGLE TEST SIGNAL INPUT
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
Average
Downlink
GSM/GSM

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.109999125 GHz Mkr1 2.110000000 GHz
Ref0 dBm Atten 5 dB -13.78 dBm Ref0 dBm Atten 5 dB -13.24 dBm
#Avy #Avy
Loy ] Log i
10 < 10 ]
dB/ dB/
Offst Offst
39.7 39.7
dB dB
DI DI
130 3.0
dBm dBm
Phyg [y i et " ¥ PAvg
100 100
w1 S2 W1 §2
83 FS 53 FS
A AR A AA
Start 2.109 GHz Stop 2.11 GHz Start 2.109 GHz Stop 2.11 GHz
#Res BW 3 kHz VBW 10 kHz Sweep 180.8 ms (8001 pts) #Res BW 3 kHz VBW 10 kHz Sweep 180.8 ms ({8001 pts)
s Agilent , R T #+ Agilent R T
Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
#Avyg #Avy
Log /\‘ Log /\
10 10
dB/ dB/
Offst Offst
9.7 M7
dB dB
PAvg PAvy
Center 2.11 GHz Span 6.25 MHz Center 2.11 GHz Span 6.25 MHz
#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts)
RMS Results  Freq Offset Ref B dge Lower  gmm 4Bc PPN gpm RMS Results  Fraq ofisat Ref B dBe Lower  gpm 4B UPPET gpm
Cartler Power 6250kHz 1000 MHz  -19.3% 171 1902 207 Carrier Power 6250kHz 1000 MHz  -19.55 180 1311 225

1,626 MHz
2625 MHz

1.000 MHz
1.000 MHz

-56.01
-55.05

3203
3386

-56.01
-55.01

3202
3382

2100 dBm ¢
250,000 kHz

21.35 dBm [
250.000 kHz

1625 MHz
2,625 MHz

1.000 MHz
1.000 MHz

5622
-55.36

-33.26
3401

-56.28
55,40

-33.03
-34.05
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HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.7 Out-of-band spurious emission test results at high carrier frequency, Upper band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

COMPOSITE INPUT SIGNAL
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz

Average
Downlink
GSM/GSM

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.180000125 GHz Mkr1 2.180000000 GHz

Ref0 dBm Atten 5 dB -14.79 dBm Ref0 dBm Atten 5 dB -14.65 dBm
#Avy #Avy
Loy 1 Log |
10 10
dB/ dB/
Offst Offst
39.7 39.7
dB dB
DI DI
130 3.0
dBm dBm
PAvyg o~ PAvy
100 100 dsia
w1 S2 W1 §2
83 FS 53 FS
A AR A AA
Start 2.18 GHz Stop 2.181 GHz Start 2.18 GHz Stop 2.181 GHz
#Res BW 3 kHz VBW 10 kHz Sweep 180.8 ms (8001 pts) #Res BW 3 kHz VBW 10 kHz Sweep 180.8 ms ({8001 pts)

s Agilent R T i Agilent R T
Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
#Avyg #Avy
Loy f‘\ Log m
10 10
dB/ dB/
Offst Offst
9.7 M7
dB dB

HJ\‘ 4 m W/\ S “‘,\hn

PAvg PAvg
Center 2.18 GHz Span 6.25 MHz Center 2.18 GHz Span 6.25 MHz
#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts)

RMS Results  Freq Offset Ref B dge Lower  gmm 4Bc PPN gpm RMS Results  Fraq ofisat Ref B dBe Lower  gpm 4B UPPET gpm

Cartler Power 6250kHz 1000 MHz  -13.86 753 1364 775 Carrier Power G250KkHz 1000 MHz  -12.81 842 1341 783

2139 dBm /  1626MHz 1000 MHz 5627 3488 -68.24 -34.86 2134dBm /1625 MHz 1000 MHz 6524 2480 5623 -34.80

2B25MHz 1000 MHz 5243 3104 5333 -31.94 2625 MHz 1000 MHz 5219 3086 5342 -3178

250,000 kHz

250.000 kHz
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.8 Out-of-band spurious emission test results at high carrier frequency, Upper band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

SINGLE TEST SIGNAL INPUT
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
Average
Downlink
GSM/GSM

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.180000000 GHz Mkr1 2.180000125 GHz
Ref0 dBm Atten 5 dB -15.28 dBm Ref0 dBm Atten 5 dB -13.37 dBm
#Avy #Avy
Loy Log |
04 0 ¢
dB/ dB/
Offst Offst
39.7 39.7
dB dB
DI DI
130 3.0
dBm dBm
PAvg - Phvy "
100 100 "
w1 S2 W1 §2
83 FS 53 FS
A AR A AA
Start 2.18 GHz Stop 2.181 GHz Start 2.18 GHz Stop 2.181 GHz
#Res BW 3 kHz VBW 10 kHz Sweep 180.8 ms (8001 pts) #Res BW 3 kHz VBW 10 kHz Sweep 180.8 ms ({8001 pts)
s Agilent R T i Agilent R T
Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
#Avyg #Avy
Log Log
10 m 10 ﬂ
dB/ dB/
Offst Offst
9.7 M7
dB dB
PAvg Pavy
Center 2.18 GHz Span 6.25 MHz Center 2.18 GHz Span 6.25 MHz
#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts)
RMS Results  Freq Offset Ref B dge Lower  gmm 4Bc PPN gpm RMS Results  Fraq ofisat Ref B dBe Lower  gpm 4B UPPET gpm
Cartler Power 6250kHz 1000 MHz  -19.25 744 1462 877 Carrier Power G250kHz 1000 MHz 1362 774 1342 795

1,626 MHz
2625 MHz

1.000 MHz
1.000 MHz

-56.42
-56.34

36,03
-34.85

-56.38
-56.56

3400
3547

2139 dBm  f
250,000 kHz

1625 MHz
2,625 MHz

1.000 MHz
1.000 MHz

-56.38
-56.36

3601
-34.99

66,23
56,38

-34.87
-35.02

21.37 dBm [/
250.000 kHz
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HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.9 Out-of-band spurious emission test results at low carrier frequency, Lower band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

COMPOSITE INPUT SIGNAL
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
Average
Downlink
WCDMA/WCDMA

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.109999000 GHz Mkr1 2.109998750 GHz
Ref0 dBm Atten 5 dB -33.61 dBm Ref0 dBm Atten 3 dB 30.66 dBm
#Avg #Avg i
Loy Log
10 10
dB/ dB/
Offst Offst
397 39.7 J
dB { B =
DI " DI
130 3.0
dBm dBm
PAvyg PAvy
100 100
w1 S2 W1 §2
83 FS 53 FS
A AR A AA
Start 2.109 GHz Stop 2.11 GHz Start 2.109 GHz Stop 2.11 GHz
#Res BW 100 kHz VBW 300 kHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 300 kHz Sweep 80 ms (8001 pts)

s Agilent R T i Agilent E T
Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
#Avg #hvy
Log Log
10 10
dB/ dB/
Offst Offst
9.7 M7
dB dB
I gy
MWW e - [Sm—
PAvg PAvy
Center 2.112 GHz Span 15 MHz Center 2.112 GHz Span 13 MHz
#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep 80 ms (8001 pts)
RMS Results  Freq Offset Ref B dBe Lower  gmm 4B PPN gpm RMS Results  Fraq ofisat Raf B 4B LW gpm dBe UPPET gpm
Cartler Power 2000 MHz 1000 MHz  -47.81 2680 -43.59 -27.56 Carrier Power 3000 MHz 1000 MHz 4557 2445 4595 2485
2101d8m /4000 MHz 1000 MHz 4038 2838 -48.76 2876 21.11dBm /4000 MHz 1000 MHz 4769 2868 4820 -27.18
£.00000 MHz 5000 MHz 1000 MHz 5129 anze 518 -an.80 5000 MHz 1000 MHz  -49.80 2889 5001 -28.80

5.00000 MHz
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.10 Out-of-band spurious emission test results at low carrier frequency, Lower band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

SINGLE TEST SIGNAL INPUT
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
Average
Downlink
WCDMA/WCDMA

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.109999125 GHz Mkr1 2.109998125 GHz
Ref0 dBm Atten 5 dB -34.29 dBm Ref0 dBm Atten 3 dB -33.59 dBm
#Avy #Avy
Loy Log
10 10
dB/ dB/
Offst Offst
39.7 , 397 |
dB dB
i : W oL 5 W
3.0 ey Ladkiy 4 3.0 A A
dBm dBm
PAvyg PAvy
100 100
w1 S2 W1 §2
83 FC 53 FS
A AR A AA
Start 2.109 GHz Stop 2.11 GHz Start 2.109 GHz Stop 2.11 GHz
#Res BW 100 kHz VBW 300 kHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 300 kHz Sweep 80 ms (8001 pts)

s Agilent R T i Agilent E T
Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
#Avyg #Avy
Log Log
10 10
dB/ dB/
Offst Offst
9.7 M7
dB \ dB
Feeme—m———T Wb, L VATV B —
PAvg PAvg
Center 2.112 GHz Span 15 MHz Center 2.112 GHz Span 13 MHz
#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep 80 ms (8001 pts)
RMS Results  Freq Offset Ref B dge Lower  gmm 4Bc PPN 4pm RMS Results  Fraq ofisat Raf B 4B LW gpm dBe UPPE gpm
Cartler Power 2000 MHz 1000 MHz  -50.50 2027 5051 2920 Carrier Power 3000 MHz 1000 MHz 5056 2959 5080 -20.52
2123dBm /  A000MHz 1000 MHz 6171 048 6188 -30.47 2047 dBm /400D MMz 1000 MHz 56204 3107 6235 3138
5000 MHz 1000 MHz 5268 148 5292 3188 5000 MHz 1000 MHz 5304 3206 5233 3136

5.00000 MHz

5.00000 MHz
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.11 Out-of-band spurious emission test results at high carrier frequency, Upper band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

COMPOSITE INPUT SIGNAL
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
Average
Downlink
WCDMA/WCDMA

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.180145875 GHz Mkr1 2.180141375 GHz
Ref0 dBm Atten 5 dB -24.19 dBm Ref0 dBm Atten 3 dB -19.11 dBm
#Avy #Avy
Loy Log
10 10 -
dB/ . dB/ 2
Offst & Offst
39.7 39.7
dB dB
DI DI
130 3.0
dBm dBm
PAvyg PAvy
100 100
w1 S2 W1 §2
83 FS 53 FS
A AR A AA
Start 2.18 GHz Stop 2.181 GHz Start 2.18 GHz Stop 2.181 GHz
#Res BW 100 kHz VBW 300 kHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 300 kHz Sweep 80 ms (8001 pts)

s Agilent R T i Agilent E T
Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
#Avg #hvy
Log Log
10 10
dB/ dB/
Offst Offst
9.7 M7

' o T
dB ) L e dB Y w =
L Wm

PAvg PAvy
Center 2.178 GHz Span 15 MHz Center 2.178 GHz Span 13 MHz
#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep 80 ms (8001 pts)
RMS Results  Freq Offset Ref B dge Lower  gmm 4Bc PPN 4pm RMS Results  Fraq ofisat Raf B 4B LW gpm dBe UPPET gpm

Carntler Power 2000 MHz 1000 MHz  -38.08 SEAE 3330 1638 Carrier Power 3000 MHz 1000 MHz 3352 184 3368 187

2183 dBm / 4000 MHz 1000 MHz 4050 1858 -4088 -12.95 2188 dBm /4000 MHz 1000 MHz 3608 4.7 3632 1443

£.00000 MHz 5000 MHz 1000 MHz  -43.21 2128 -390 -21.98 S000MHz 1000 MHz 3788 1581 3864 1875

5.00000 MHz
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Out-of-band emissions conducted measurements

Test procedure:

47 CFR, Sections 2.1051; KDB 935210 D05 v01r01, section 3.6.2

Test mode: Compliance .

Date(s): 18-Oct-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 40 % Air Pressure: 1013 hPa | Power: 48 VDC
Remarks:

Plot 7.5.12 Out-of-band spurious emission test results at high carrier frequency, Upper band Edge

OPERATING FREQUENCY RANGE:
DETECTOR USED:

CONFIGURATION:

MODULATION:

SINGLE TEST SIGNAL INPUT
CONFIGURATION: Below AGC threshold

2110 - 2180 MHz
Average
Downlink
WCDMA/WCDMA

CONFIGURATION: Above AGC threshold +3dB

L Agilent R T i Agllent R T
Mkr1 2.180002125 GHz Mkr1 2.180004875 GHz
Ref0 dBm Atten 5 dB -29.15 dBm Ref0 dBm Atten 3 dB -26.49 dBm
#Avy #Avy
Loy Log
10 10
dB/ dB/
Offst | Offst L
' oo —
dB dB
1 o ——————————
130 3.0
dBm dBm
PAvyg PAvy
100 100
w1 S2 W1 §2
83 FS 53 FS
A AR A AA
Start 2.18 GHz Stop 2.181 GHz Start 2.18 GHz Stop 2.181 GHz
#Res BW 100 kHz VBW 300 kHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 300 kHz Sweep 80 ms (8001 pts)

s Agilent R T i Agilent E T
Ref 30 dBm Atten 5 dB Ref30 dBm Atten 5 dB
#Avyg #Avy
Log Log
10 10
dB/ dB/
Offst Offst
9.7 M7
dB dB
PAvg Pavy
Center 2.178 GHz Span 15 MHz Center 2.178 GHz Span 13 MHz
#Res BW 100 kHz VBW 1 MHz Sweep B0 ms (8001 pts) #Res BW 100 kHz VBW 1 MHz Sweep 80 ms (8001 pts)
RMS Results  Freq Offset Ref B dge Lower  gmm 4Bc UPPET  gpm RMS Results  Fraq ofisat Raf B 4B LWl gpm dBe UPPET gpm
Cartler Power 2000 MHz 1000 MHz  -45.4% 2479 4845 2477 Carrier Power 3000 MHz 1000 MHz  -45.55 2366 4501 -23.11
2189 dBm /  A000 MHz 1000 MHz 4847 2670 -48.13 -26.44 2183 dBm /4000 MHz 1000 MHz 4760 2578 A7AT -25.28
500000 MHz 5000 MHz 1000 MHz  -50.55 2887 5038 2370 5000 MHz 1000 MHz  -49.98 2759 4344 -27.28

5.00000 MHz
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements
Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3
Test mode: Compliance .
Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:
7.6  Spurious emissions at RF antenna connector test
7.6.1 General
This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given
in Table 7.6.1.
Table 7.6.1 Spurious emission limits
Frequency, MHz Attenuation below carrier, dBc Spurious emissions, dBm
0.009 — 10th harmonic* 43+10logP** -13.0
* - spurious emission limits do not apply to the in band emission within + 250 % of the authorized bandwidth from
the carrier; investigated in course of emission mask testing
** - P is a transmitter output power in watts.
7.6.2 Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.6.2.3 The spurious emission was measured with spectrum analyzer as provided in Table 7.6.2 and associated plots.

Figure 7.6.1 Spurious emission test setup, single output

Signal Atten | EUT Atten . Spectrum
Generator Analyzer

'
oy

Page 46 of 95



Date of Issue: 15-Jan-17
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HERMON LABORATORIES

Test specification:

Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Table 7.6.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 2110.0 — 2180.0 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 — 22000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH: = Resolution bandwidth

TRANSMITTER OUTPUT POWER SETTINGS: Maximum
MODULATION: AWGN
Frequency, SA reading, Attenuation, | Cable loss, RBW, _SpL_Jrious Limit, Margin, verdict
MHz dBm dB dB kHz emission, dBm dB*
Low carrier frequency
All emissions are at least 20 dB below carrier | Pass
Mid carrier frequency
All emissions are at least 20 dB below carrier | Pass
High carrier frequency
All emissions are at least 20 dB below carrier | Pass
MODULATION: GSM
Frequency, SA reading, Attenuation, | Cable loss, RBW, _SpL_Jrious Limit, Margin, Verdict
MHz dBm dB dB kHz emission, dBm dB*
Low carrier frequency
All emissions are at least 20 dB below carrier | Pass
Mid carrier frequency
All emissions are at least 20 dB below carrier | Pass
High carrier frequency
All emissions are at least 20 dB below carrier | Pass
MODULATION: WCDMA
Frequency, SA reading, Attenuation, | Cable loss, RBW, spgrious Limit, Margin, Verdict
MHz dBm dB dB kHz emission, dBm dB*
Low carrier frequency
All emissions are at least 20 dB below carrier | Pass
Mid carrier frequency
All emissions are at least 20 dB below carrier | Pass
High carrier frequency
All emissions are at least 20 dB below carrier | Pass

*- Margin = Spurious emission — specification limit.

Reference numbers of test equipment used

[ HL2909 | HL3433 | HL3787 | HL3788 | HL3901 | HL4354

Full description is given in Appendix A.
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.1 Spurious emission measurements in 9 - 150 kHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: AWGN downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 9.202 kHz Mkr1 9.198 kHz

Ref0 dBm Atten 5 dB 44.45 dBm Ref0 dBm Atten 5 dB 44.74 dBm
Peak Peak
Log Log
10 10
dBf DC Coupled dBf DC Coupled
Offst Offst
39.7 39.7
dB dB
DI DI
-13.0 13.0
dBm  MRILL, ot dBm
V1 s2 T PO WM#W“%*[ " V1 s2 mi‘m«mwﬁﬂ i
$3 FC $3 FC
A AA A AA
Start 9 kHz Stop 150 kHz Start 9 kHz Stop 150 kHz
#Res BW 1 kHz H#VBW 3 kHz Sweep 520.3 ms (8001 pts) #Res BW 1 kHz #VBW 3 kHz Sweep 520.3 ms (8001 pts)

e
CARRIER FREQUENCY: High

e Agilent R T
Mkr1 9.006 kHz
Ref0 dBm Atten 5 dB 44,36 dBm
Peak
Log
10
dBr DC Coupled

Start 9 kHz Stop 150 kHz
#Res BW 1 kHz HVBW 3 kHz Sweep 520.3 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.2 Spurious emission measurements in 0.15 - 30.0 MHz range at low carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz
OPERATIONAL MODE: AWGN downlink transmit
CONFIGURATION: Below AGC level
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
i Agilent R T i Agilent R T
Mkr1 164.912 kHz Mkr1 150.299 kHz
Ref0 dBm Atten 5 dB -48.55 dBm Ref0 dBm Atten 5 dB 47.92 dBm
Peak Peak
Log Log
10 10
dBf DC Coupled dB/ DC Coupled
Offst Offst
39.7 39.7
dB dB
DI DI
-13.0 130
dBm

dBm

V1 s2 V1 Sz

83 FC §3 FC|

A AA A AA

Start 150 kHz Stop 30 MHz Start 150 kHz Stop 30 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 344.4 ms (7995 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 344.4 ms (7995 pts)

e ______________________________________®& |
CARRIER FREQUENCY: High

0 Agilent R T
Mkr1 162.310 kHz
Ref0 dBm Atten 5 dB 48.13 dBm
Peak
Log
10
dBf DC Copupled

Start 150 kHz Stop 30 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 344.4 ms (7995 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.3 Spurious emission measurements in 30.0 - 1000 MHz range at low carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: AWGN downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY:: Mid

i Agilent R T i Agilent R T

Mkr1 859.889 MHz Mkr1 862.535 MHz

Ref0 dBm Atten 5 dB 40.68 dBm Ref0 dBm Atten 5 dB 40.11 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
39.7 397
dB dB
DI o ol &
-13.0 13.0
V1 82 V1 s2
s3 FC s3 FC
A AA A AA
Start 30 MHz Stop 1 GHz Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 126.1 ms (7992 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 126.1 ms (7992 pts)

e
CARRIER FREQUENCY: High

e Agilent R T
Mkr1 862.535 MHz
Ref0 dBm Atten 5 dB -40.87 dBm
Peak
Log
10
dBf
Offst
39.9
dB
DI 5
-13.0 ﬁ
dBm
V1 52
S3 FC
A AA
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 126.1 ms (1992 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.4 Spurious emission measurements in 1000 - 3000 MHz range at low carrier frequency

FREQUENCY RANGE: 2110 — 2180 MHz

OPERATIONAL MODE: AWGN downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T #i Agilent R T

Mkr1 2.11300 GHz Mkr1 2.14375 GHz

Ref20 dBm Atten 5 dB 27.42 dBm Ref20 dBm Atten 5 dB 25.57 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
::-’ B
DI DI

-13.0
o A
vi 52 1 52 e bJ—L&—mmM

S3 FC
A AA 83 FC
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Start 1 GHz Stop 3 GHz
#Res BW 1 MHz HVBW 3 MHz Sweep 80 ms (8001 pts) Start 1 GHz Stop 3 GHz
U w3 Swoce 2 mc P01
CARRIER FREQUENCY: High
e Agilent R T
Mkr1 2.17700 GHz
Ref20 dBm Atten 5 dB 26.13 dBm
Peak
Log
10
dBf
Offst
29.9
dB

DI ‘
b }N”
V1 52 e WW&” idabimn it

S3 FC

A AA

Start 1 GHz Stop 3 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep B0 ms (8001 pts)
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HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.5 Spurious emission measurements in 3000 - 10000 MHz range at carrier frequency

FREQUENCY RANGE:
OPERATIONAL MODE:
CONFIGURATION:

CARRIER FREQUENCY: Low

2110 - 2180 MHz
AWGN downlink transmit
Below AGC level

CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T
Mkr1 8.530875 GHz Mkr1 9.214250 GHz
Ref0 dBm #Atten 0 dB 51.38 dBm Ref0 dBm #Atten 0 dB 50.87 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
19.7 19.7
dB dB
DI DI
-13.0 13.0
dBm dBm -
(Y- i St e S P
V1 82 V1 s2
S3 FC 83 FC
A AA A AA
Start 3 GHz Stop 10 GHz Start 3 GHz Stop 10 GHz
Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts) Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts)

CARRIER FREQUENCY: High

e Agilent R T
Mkr1 6.248000 GHz
Ref0 dBm #Atten 0 dB -51.83 dBm
Peak
Log
10
dBf
Offst
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dB
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-13.0
dBm

MMW

V1 52

S3 FC
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Start 3 GHz Stop 10 GHz
Res BW 1 MHz VBW 3 MHz Sweep B0 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.6 Spurious emission measurements in 10000 - 22000 MHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: AWGN downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 21.6100 GHz Mkr1 21.2380 GHz

Ref0 dBm #Atten 0 dB 44.62 dBm Ref0 dBm #Atten 0 dB 4456 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
19.7 19.7
dB dB
DI DI
aim O 15 NPT RTINS PO . oo
V1 82 V1 s2
$3 FC $3 FC
A AA A AA
Start 10 GHz Stop 22 GHz Start 10 GHz Stop 22 GHz
Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts) Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts)

e otk vt il i S

CARRIER FREQUENCY: High

e Agilent R T

Mkr1 20.7880 GHz

Ref0 dBm #Atten 0 dB 44,18 dBm
Peak
Log
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dBf
Offst
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dB
DI

-13.0
dBm

V1 s2
53 FC
A AA

Start 10 GHz Stop 22 GHz
Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts)
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HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Spurious emissions conducted measurements

Test procedure:

47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode:

Date(s):

Compliance Verdict:

PASS

Temperature: 25 °C

25-Sep-16
| Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC

Remarks:

Plot 7.6.7 Spurious emission measurements in 9 - 150 kHz range at carrier frequency

FREQUENCY RANGE:
OPERATIONAL MODE:
CONFIGURATION:

CARRIER FREQUENCY: Low

“it Agilent R T

2110 - 2180 MHz
GSM downlink transmit
Below AGC level

CARRIER FREQUENCY: Mid

5 Agilent R T

Ref0 dBm Atten 5 dB

Mkr1 9.202 kHz
43.87 dBm

Mkr1 9.044 kHz

Ref0 dBm Atten 5 dB 43.59 dBm

Peak
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10

dB/

DC Coupled
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Offst
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dB
DI

13.0
dBm

V1 s2
S3 FC

A AA

Start 9 kHz

#Res BW 1 kHz #VBW 3 kHz

CARRIER FREQUENCY: High

Stop 150 kHz

Sweep 520.3 ms (3001 pts)

i Agilent R T
Mkr1 9.211 kHz
Ref0 dBm Atten 5 dB 44,02 dBm
Peak
DC Coupled

Start9 kHz

#Res BW 1 kHz #VBW 3 kHz

Stop 150 kHz

Sweep 520.3 ms (8001 pts)

Start 9 kHz Stop 150 kHz
#Res BW 1 kHz #VBW 3 kHz Sweep 520.3 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.8 Spurious emission measurements in 0.15 - 30.0 MHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: GSM downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

3 Agilent R T i Agilent R T

Mkr1 152.002 kHz Mkr1 158.273 kHz

Ref0 dBm Atten 5 dB 43.84 dBm Ref0 dBm Atten 5 dB 48.18 dBm
Peak Peak
Log Log
10 10
dBf DC Coupled dBt DC Cpupled
Offst Offst
397 397
dB dB
DI DI
13.0 A13.0 .

dBm dBm [©

V1 s2 V1 82

83 FC 83 FC

A AA A AA

Start 150 kHz Stop 30 MHz Start 150 kHz Stop 30 MHz
#Res BW 10 kHz H#VBW 30 kHz Sweep 344.4 ms (7995 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 344.4 ms (7995 pts)

__________________________________& ___________________|
CARRIER FREQUENCY: High

i Agilent R T

Mkr1 161.451 kHz
Ref0 dBm Atten 5 dB 47.45 dBm
Peak
Log
10
dB/ DC Coupled

Start 150 kHz Stop 30 MHz
#Res BW 10 kHz H#VBW 30 kHz Sweep 344.4 ms (7995 pts)
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.9 Spurious emission measurements in 30.0 - 1000 MHz range at carrier frequency

FREQUENCY RANGE:
OPERATIONAL MODE:
CONFIGURATION:

CARRIER FREQUENCY: Low

2110 — 2180 MHz
GSM downlink transmit
Below AGC level

CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T
Mkr1 862.3000 MHz Mkr1 866.0879 MHz
Ref0 dBm Atten 5 dB 41.22 dBm Ref 0 dBm Atten 5 dB 41.58 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
39.7 397
dB dB
] o DI
-13.0 13.0
V1 82 V1 s2
S3 FC 83 FC
A AA A AA
Start 30 MHz Stop 1 GHz Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 126.2 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 126.2 ms (8001 pts)

N
CARRIER FREQUENCY: High

e Agilent R T
Mkr1 860.4122 MHz
Ref0 dBm Atten 5 dB 41,78 dBm
Peak
Log
10
dBf
Offst
39.9
dB
DI .
-13.0 ﬂ
dBm
V1 52
S3 FC
A AA
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 126.2 ms (3001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.10 Spurious emission measurements in 1000 - 3000 MHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: GSM downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 2.11000 GHz Mkr1 2.14500 GHz

Ref20 dBm Atten 5 dB 24.11 dBm Ref 20 dBm Atten 5 dB 23.21 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
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dB dB
DI DI
-13.0 13.0
dBm Ju dBm
v g A M ' s e V1 52 i meﬁdjwmmmm
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Start 1 GHz Stop 3 GHz Start 1 GHz Stop 3 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 80 ms (8001 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 80 ms (8001 pts)

e
CARRIER FREQUENCY: High

e Agilent R T

Mkr1 2.17975 GHz
Ref 20 dBm Atten 5 dB 23.84 dBm
Peak
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#Res BW 1 MHz #VBW 3 MHz Sweep B0 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.11 Spurious emission measurements in 3000 - 10000 MHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: GSM downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 8.722500 GHz Mkr1 8572875 GHz
Ref0 dBm #Atten 0 dB 51.62 dBm Ref0 dBm #Atten 0 dB 51.42 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
19.7 19.7
dB dB
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-13.0 13.0
dBm 1 dBm 1
i A g SN |t oS sl POt b
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Start 3 GHz Stop 10 GHz Start 3 GHz Stop 10 GHz
Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts) Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts)

e
CARRIER FREQUENCY: High

e Agilent R T
Mkr1 7.450250 GHz
Ref0 dBm #Atten 0 dB 51.44 dBm
Peak
Log
10
dBf
Offst
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dB
DI
-13.0
dBm

V1 52

S3 FC

A AA

Start 3 GHz Stop 10 GHz
Res BW 1 MHz VBW 3 MHz Sweep B0 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.12 Spurious emission measurements in 10000 - 22000 MHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: GSM downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 21.3415 GHz Mkr1 21.1825 GHz
Ref0 dBm #Atten 0 dB 44.31 dBm Ref0 dBm #Atten 0 dB 43.47 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
19.7 19.7
dB dB
DI N DI
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e

V1 82 V1 s2
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A AA A AA
Start 10 GHz Stop 22 GHz Start 10 GHz Stop 22 GHz
Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts) Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts)

e et i vl il bl e e i R it Bl sl il B

CARRIER FREQUENCY: High

e Agilent R T

Mkr1 21.4030 GHz

Ref0 dBm #Atten 0 dB 43.41 dBm
Peak
Log
10
dBf
Offst
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dB
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-13.0
dBm

V1 s2
53 FC
A AA

Start 10 GHz Stop 22 GHz
Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.13 Spurious emission measurements in 9 - 150 kHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: WCDMA downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 9.163 kHz Mkr1 9.299 kHz
Ref0 dBm Atten 5 dB 44.1 dBm Ref0 dBm Atten 5 dB 43.88 dBm
Peak Peak
Log Log
10 10
dBf DC Coupled dBf DC Coupled
Offst Offst
39.7 39.7
dB dB
DI DI
-13.0 ; 13.0
dBm gl A, : dBm
y \u [

$3 FC $3 FC
A AA A AA
Start 9 kHz Stop 150 kHz Start 9 kHz Stop 150 kHz
#Res BW 1 kHz H#VBW 3 kHz Sweep 520.3 ms (8001 pts) #Res BW 1 kHz #VBW 3 kHz Sweep 520.3 ms (8001 pts)

_______________________________________. _______________________________|
CARRIER FREQUENCY: High
e Agilent R T

Mkr1 10.287 kHz
Ref0 dBm Atten 5 dB 45.1 dBm
Peak
Log
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dBf DC Coupled
Offst
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dB
DI
-13.0
dBm
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A AA

Start 9 kHz Stop 150 kHz
#Res BW 1 kHz HVBW 3 kHz Sweep 520.3 ms (8001 pts)
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.14 Spurious emission measurements in 0.15 - 30.0 MHz range at carrier frequency

FREQUENCY RANGE:
OPERATIONAL MODE:
CONFIGURATION:

CARRIER FREQUENCY: Low

2110 — 2180 MHz
WCDMA downlink transmit
Below AGC level

CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T
Mkr1 152.002 kHz Mkr1 150.398 kHz
Ref0 dBm Atten 5 dB 47.61 dBm Ref0 dBm Atten 5 dB 46.1 dBm
Peak Peak
Log Log
10 10
dB/ DC Coupled dB/ DC Coupled
Offst Offst
39.7 39.7
dB dB
DI DI
-13.0 13.0
dBm dBm
V1 82 V1 s2
S3 FC 83 FC
A AA A AA
Start 150 kHz Stop 30 MHz Start 150 kHz Stop 30 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 344.4 ms (7995 pts) #Res BW 10 kHz H#VBW 30 kHz Sweep 344.4 ms (7995 pts)

|

CARRIER FREQUENCY: High

e Agilent R T

Mkr1 151.901 kHz

Ref0 dBm Atten 5 dB -47.41 dBm
Peak
Log
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Offst
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Start 150 kHz Stop 30 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 344.4 ms (7995 pts)
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Report ID: MOBRAD_28707_QX3_revl.docx
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Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.15 Spurious emission measurements in 30.0 - 1000 MHz range at carrier frequency

FREQUENCY RANGE:
OPERATIONAL MODE:
CONFIGURATION:

CARRIER FREQUENCY: Low

2110 — 2180 MHz
WCDMA downlink transmit
Below AGC level

CARRIER FREQUENCY: Mid

1 Agilent R T i Agilent R T
Mkr1 868.7493 MHz Mkr1 864.9498 MHz
Ref0 dBm Atten 5 dB 42.47 dBm Ref 0 dBm Atten 5 dB 41.2 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
39.7 397
dB dB
i 3 ] 5
130 130
V1 s2 Vi s2
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A AA A AA
Start 30 MHz Stop 1 GHz Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 126.2 ms (8001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 126.2 ms (8001 pts)
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CARRIER FREQUENCY: High

e Agilent R T
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Ref0 dBm Atten 5 dB 42,17 dBm
Peak
Log
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dB
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dBm
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A AA
Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 126.2 ms (3001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.16 Spurious emission measurements in 1000 - 3000 MHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: WCDMA downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 2.11250 GHz Mkr1 2.14500 GHz
Ref 20 dBm Atten 5 dB 27.24 dBm Ref20 dBm Atten 5 dB 26.63 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
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#Res BW 1 MHz #VBW 3 MHz Sweep 80 ms (8001 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 80 ms (8001 pts)
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CARRIER FREQUENCY: High
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Ref 20 dBm Atten 5 dB 26.84 dBm
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#Res BW 1 MHz #VBW 3 MHz Sweep B0 ms (8001 pts)
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Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.17 Spurious emission measurements in 3000 - 10000 MHz range at carrier frequency

FREQUENCY RANGE:
OPERATIONAL MODE:
CONFIGURATION:

CARRIER FREQUENCY: Low

2110 — 2180 MHz
WCDMA downlink transmit
Below AGC level

CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T
Mkr1 9.529250 GHz Mkr1 6.269875 GHz
Ref0 dBm #Atten 0 dB 51.31 dBm Ref0 dBm #Atten 0 dB 51.41 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
19.7 19.7
dB dB
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-13.0 13.0
dBm > dBm 1
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Start 3 GHz Stop 10 GHz Start 3 GHz Stop 10 GHz
Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts) Res BW 1 MHz VBW 3 MHz Sweep 80 ms (8001 pts)
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CARRIER FREQUENCY: High
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Ref0 dBm #Atten 0 dB 51.62 dBm
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Start 3 GHz Stop 10 GHz
Res BW 1 MHz VBW 3 MHz Sweep B0 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Spurious emissions conducted measurements

Test procedure: 47 CFR, Section 2.1051; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s). 25-5ep-16 Verdict: PASS
Temperature: 25 °C | Relative Humidity: 33 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Plot 7.6.18 Spurious emission measurements in 10000 - 22000 MHz range at carrier frequency

FREQUENCY RANGE: 2110 - 2180 MHz

OPERATIONAL MODE: WCDMA downlink transmit

CONFIGURATION: Below AGC level

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

i Agilent R T i Agilent R T

Mkr1 21.5485 GHz Mkr1 21.5830 GHz
Ref0 dBm #Atten 0 dB 438 dBm Ref0 dBm #Atten 0 dB 44.25 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
19.7 19.7
dB dB
DI 1 DI 2
-13.0 13.0
dBm dBm
R SRR

V1 82 V1 s2
$3 FC $3 FC
A AA A AA
Start 10 GHz Stop 22 GHz Start 10 GHz Stop 22 GHz
Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts) Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts)

e
CARRIER FREQUENCY: High

e Agilent R T
Mkr1 21.3160 GHz
Ref0 dBm #Atten 0 dB 44,47 dBm
Peak
Log
10
dBf
Offst
19.7
dB
DI
-13.0
B WWWMM
V1 52
S3 FC
A AA
Start 10 GHz Stop 22 GHz
Res BW 1 MHz VBW 3 MHz Sweep 120 ms (8001 pts)
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HERMON LABORATORIES

Test specification: Section 27.53, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .
Date(s): Verdict: PASS

19-Sep-16 - 21-Sep-16

Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC

Remarks:

7.7
7.7.1

7.7.2
7721
7722

7.7.2.3

7.7.3
7731
7.7.32

7.7.3.3

Radiated spurious emission measurements

General

This test was performed to measure radiated spurious emissions from the EUT. Specification test limits are given in
Table 7.7.1.

Table 7.7.1 Radiated spurious emission test limits

Frequency, Attenuation below carrier, | ERP of spurious, | Equivalent field strength limit @ 3m,
MHz dBc dBm d B (uV/m)***

0.009 — 10™ harmonic* 43+10logP** -13 84.4

* - Excluding the band emission

** - P is transmitter output power in Watts

*** - Equivalent field strength limit was calculated from maximum allowed ERP of spurious as follows:
E=sqrt(30xPx1.64)/r, where P is ERP in Watts, 1.64 is numeric gain of ideal dipole and r is antenna to EUT
distance in meters

Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band

The EUT was set up as shown in Figure 7.7.1, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical axis.

The worst test results (the lowest margins) were recorded in Table 7.7.2 and shown in the associated plots.

Test procedure for spurious emission field strength measurements above 30 MHz
The EUT was set up as shown in Figure 7.7.2, energized and the performance check was conducted.

The specified frequency range was investigated with antenna connected to spectrum analyzer. To find maximum
radiation the turntable was rotated 360° and the measuring antenna height was swept from 1 to 4 m in both, vertical
and horizontal, polarizations.

The worst test results (the lowest margins) were recorded in Table 7.7.2 and shown in the associated plots.
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HERMON LABORATORIES

Test specification: Section 27.53, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Figure 7.7.1 Setup for spurious emission field strength measurements in 9 kHz to 30 MHz band
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Figure 7.7.2 Setup for spurious emission field strength measurements above 30 MHz
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HERMON LABORATORIES

Test specification: Section 27.53, Radiated spurious emissions

Test procedure: 47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .

Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:

Table 7.7.2 Spurious emission field strength test results

ASSIGNED FREQUENCY RANGE: 2110.0 — 2180 MHz

TEST DISTANCE: 3m

TEST SITE: Semi anechoic chamber / OATS
EUT HEIGHT: 0.8m

INVESTIGATED FREQUENCY RANGE: 0.009 — 22 000 MHz
DETECTOR USED: Peak

VIDEO BANDWIDTH: > Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)

Biconilog (30 MHz — 1000 MHz)
Horn (above 1000 MHz)

MODULATION: Unmodulated
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
Frequency, | Field strength, Limit, Margin, RBW, Antenna Antenna Turn-table Verdict
MHz dB(uVv/m) dB(uVv/m) dB* kHz polarization | height, m position**, degrees
Low carrier frequency
4220.03 | 67.63 | 844 | -1677 | 1000 | Vertical | 1.2 | 0 Pass
Mid carrier frequency
4290.00 | 69.43 | 84.4 | 1497 | 1000 | \Vertical | 1 | 0 Pass
High carrier frequency
4360.00 | 63.11 | 84.4 | 2129 | 1000 | Vertical ] 1.2 | 0 | Pass
*- Margin = Field strength of spurious — calculated field strength limit.
**. EUT front panel refers to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 2909 HL 4222 HL 4278 HL 4353 HL 4372

HL 4933 HL 4956 HL 5112
Full description is given in Appendix A.
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Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:
Plot 7.7.1 Radiated emission measurements in 9 - 150 kHz range
TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:
TEST DISTANCE:
CARRIER FREQUENCY: Low
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC

Remarks:

Plot 7.7.2 Radiated emission measurements in 0.15 - 30 MHz range

TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal
TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
(@21 (@21
ACTU DET: PLAK ACTU DET: PLAK
MEAS DET: PEAK GF AUG MEAS DET: PEAK GF AUG
MKR 1B8 kHr MKR 158 kHz
58,78 dEulism 59,78 dEulism
LOG REF S9@.8 dBEplsm LOG REF S9@.8 dBEplsm
ip ip
dBs dBs
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10 de 10 de
oL e oL
Ay, y W“"*-me TR I B
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YA SE YA SE
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ol | ||, f el A
START 15@ kH:z STOF 38.PA HMHz START 15@ kH:z STOF 38.PA HMHz
FL #IF BN 18 kH: AYG BN 38 kHz SWP 885 msec BT ®IF BN 18 kH: AYG BN 38 kHz SWP 895 meec
CARRIER FREQUENCY: High
(2]
ACTU DET: PLAK
MEAS DET: PEAK GF AUG
MKR 158 kHr
58,89 dEulin
LOG REF S9@.8 dEpWim
ip
dBs
ATH
10 dB
gh.u N
e T
S FC e
ACORR ot
Ted i =T -
START 15@ kH:z STOF 38.PA HMHz
FL ®#IF BN 18 kH: AYG BN 3@ kHz SMP 995 meec
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:
Plot 7.7.3 Radiated emission measurements in 30 - 1000 MHz range
TEST SITE: Semi anechoic chamber

ANTENNA POLARIZATION:
TEST DISTANCE:
CARRIER FREQUENCY: Low
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CARRIER FREQUENCY: Mid
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:
Plot 7.7.4 Radiated emission measurements in 1000 — 3000 MHz range
TEST SITE: Semi anechoic chamber
ANTENNA POLARIZATION: Vertical and Horizontal

TEST DISTANCE:
CARRIER FREQUENCY: Low
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode:

Compliance

Date(s):

19-Sep-16 - 21-Sep-16

Verdict:

PASS

Temperature: 31 °C

| Relative Humidity: 48 % Air Pressure: 1009

hPa

| Power: 48 VDC

Remarks:

Plot 7.7.5 Radiated emission measurements in 3000 — 6000 MHz range

TEST SITE:
ANTENNA POLARIZATION:

Semi anechoic chamber
Vertical and Horizontal

TEST DISTANCE: 3m
CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid
[@2]
- T T
RCTU DET: PEAK e agg e
MEAS DET: PERK OF AUG TR
MER 4,230 Gz
BE. 18 dBulsn LOG REF 9.8 dBub/m
LOG REF S9@.8 dEpWsm éE/
égﬁ ATH
e 1B dB
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an .y
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. VA SB,#%wm S B e ottt |
duls - S FL T
gg EE—MmMUWA4¢wwwwﬁwuw“ ACORR
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START 7.@E0 GH: STOP 5,800 Gh:
c1ART 3 B8 B RN I RTT RL #1F BH 1. Mz AUG BW 3 MH: SWP 8.0 meec
RL #1F BH 1.D M AUG BW 3 MH: SWP EE.B msec

CARRIER FREQUENCY: High
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ACTY DET:
MEAS DET:
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode:

Compliance

Date(s):

19-Sep-16 - 21-Sep-16

Verdict:

PASS

Temperature: 31 °C

| Relative Humidity: 48 %

Air Pressure: 1009 hPa

| Power: 48 VDC

Remarks:

Plot 7.7.6 Radiated emission measurements in 6000 — 18000 MHz range

TEST SITE:

ANTENNA POLARIZATION:
TEST DISTANCE:

CARRIER FREQUENCY: Low

Semi anechoic chamber
Vertical and Horizontal

3m

CARRIER FREQUENCY: Mid
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC

Remarks:

TEST SITE:

Plot 7.7.7 Radiated emission measurements in 18000 — 22000 MHz range

ANTENNA POLARIZATION:

Semi anechoic chamber
Vertical and Horizontal

TEST DISTANCE: 3m

CARRIER FREQUENCY: Low CARRIER FREQUENCY: Mid

%+ Agilent T i Agilent E T

Mkr1 18.01 GHz Mkr1 18.07 GHz
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#Res BW 1 MHz VBW 3 MHz Sweep 40 ms (401 pts) #Res BW 1 MHz VBW 3 MHz Sweep 40 ms (401 pts)
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Page 75 of 95



HERMON LABORATORIES

Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode:

Compliance

Date(s):

19-Sep-16 - 21-Sep-16

Verdict: PASS

Temperature: 31 °C

| Relative Humidity: 48 %

Air Pressure: 1009 hPa | Power: 48 VDC

Remarks:

TEST SITE:

Plot 7.7.8 Radiated emission measurements at the 2" harmonic

CARRIER FREQUENCY:

TEST DISTANCE:

ANTENNA POLARIZATION: Vertical
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Plot 7.7.9 Radiated emission measurements at the 2" harmonic

CARRIER FREQUENCY:

TEST DISTANCE:

ANTENNA POLARIZATION: Vertical
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Test specification: Section 27.53, Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3
Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:
Plot 7.7.10 Radiated emission measurements at the 2"* harmonic

TEST SITE: OATS

CARRIER FREQUENCY: High

ANTENNA POLARIZATION: Vertical

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical ANTENNA POLARIZATION: Horizontal

(2] (2]
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance

Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:
Plot 7.7.11 Radiated emission measurements at the 3° harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Mid

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical ANTENNA POLARIZATION: Horizontal

i Agilent E T i Agilent E T
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Mkr1 6.434900 GHz
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Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts) Res BW 1 MHz H#VBW 3 MHz Sweep 4 ms (401 pts)

Plot 7.7.12 Radiated emission measurements at the 3° harmonic

TEST SITE:

CARRIER FREQUENCY:
ANTENNA POLARIZATION:
TEST DISTANCE:

ANTENNA POLARIZATION: Vertical
i Agilent E T
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ANTENNA POLARIZATION: Horizontal
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dB/ dB/

DI DI

84.4 844 .

dBv din Iy Py dBpv "g\m & iy ot
iy s -t = o f bt

W1 82 W1 52

53 FC 53 FC

A AA A AA

Center 6.54 GHz Span 10 MHz Center 6.54 GHz Span 10 MHz

Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts) Res BW 1 MHz #VBW 3 MHz Sweep 4 ms (401 pts)
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Test specification:

Section 27.53, Radiated spurious emissions

Test procedure:

47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3

Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC

Remarks:

Plot 7.7.13 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Low

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical ANTENNA POLARIZATION: Horizontal

2t Agilent R T “i- Agilent R T

! Mkr1 8.4401000 GHz ! Mkr1 8.4399875 GHz

Ref 90 dBpvim Atten 5 dB 49.21 dBpvim Ref 90 dBpi/m Atten 5 dB 50.5 dBpv/m
Peak Peak
Log Log
10 10
dB/ dB/
DI DI
B oo [N B = ]
W1 52 W1 52
53 FC 53 FC
A AA A AA
Center 8.44 GHz Span5 MHz Center 8.44 GHz Span 5 MHz
Res BW 1 MHz H#VBW 3 MHz Sweep 5 ms (401 pts) Res BW 1 MHz H#VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.7.14 Radiated emission measurements at the 4™ harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Mid

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical ANTENNA POLARIZATION: Horizontal

2t Agilent R T “i- Agilent R T

! Mkr1 8.5800750 GHz ! Mkr1 8.5799375 GHz

Ref 90 dBpvim Atten 5 dB 49.13 dBpvim Ref 90 dBpi/m Atten 5 dB 46.74 dBpvim
Peak Peak
Log Log
10 10
dB/ dB/
DI DI
:;:Vfrwwwww —— Ayt e bt Bdl:i.:w R WMM RS TS TN UV NP VNISY B
W1 52 W1 52
53 FC 53 FC
A AA A AA
Center 8.58 GHz Span5 MHz Center 8.58 GHz Span 5 MHz
Res BW 1 MHz H#VBW 3 MHz Sweep 5 ms (401 pts) Res BW 1 MHz H#VBW 3 MHz Sweep 5 ms (401 pts)
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Test specification: Section 27.53, Radiated spurious emissions
Test procedure: 47 CFR, Section 2.1053; KDB 935210 D05 v01r01 section 3.6.3
Test mode: Compliance .
Date(s): 19-Sep-16 - 21-Sep-16 Verdict: PASS
Temperature: 31 °C | Relative Humidity: 48 % Air Pressure: 1009 hPa | Power: 48 VDC
Remarks:
Plot 7.7.15 Radiated emission measurements at the 4™ harmonic
TEST SITE: OATS
CARRIER FREQUENCY: High
ANTENNA POLARIZATION: Vertical
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical & Horizontal
s Agilent R T
Mkr1 B.7198750 GHz
Ref 90 dBpim Atten 5 dB 46.58 dBuvim
Peak
Log
10
dB/
DI 1
EII:EI:W N .rww-mvw""“?‘“‘w A et A
W1 82
53 FC
AAA
Center 8.72 GHz Span 5 MHz
Res BW 1 MHz #VBW 3 MHz Sweep 5 ms (401 pts)

Plot 7.7.16 Radiated emission measurements at the 7" harmonic

TEST SITE: OATS

CARRIER FREQUENCY: Mid

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical ANTENNA POLARIZATION: Horizontal

i Agllent R T i Agllent R T
Mkr1 15.0149875 GHz Mkr1 15.0150625 GHz

Ref90 dBpvim Atten 5 dB 50.83 dBpvim Ref90 dBuvim Atten 5 dB 53.2 dBuvim
Peak Peak
Log Log
10 10
dB/ dB/
DI DI Mé‘wv-\,..‘
BAA A bt g P At s e ) A 844 A I P TE WY [T PR T
dBpv dBpv
W1 52 W1 52
53 FC 53 FC
A AA A AA
Center 15.02 GHz Span5 MHz Center 15.02 GHz Span 5 MHz
Res BW 1 MHz H#VBW 3 MHz Sweep 5 ms (401 pts) Res BW 1 MHz H#VBW 3 MHz Sweep 5 ms (401 pts)
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8 APPENDIX A Test equipment and ancillaries used for tests

HL Description Manufacturer | Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 18-Jan-16 18-Jan-17
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 27-Oct-16 | 27-Oct-17
REF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 10-May-16 | 10-May-17
TIE, 26 - 2000 MHz
2011 | Power Divider, 0.5-18.0 GHz, 80 W Omni Spectra 2090- NA 01-Dec-16 | 01-Dec-17
6204-00
2909 | Spectrum analyzer, ESA-E, 100 Hz to Agilent E4407B MY414447 | 21-Feb-16 | 21-Feb-17
26.5 GHz Technologies 62
3433 | Test Cable , DC-18 GHz, 1.5 m, SMA - Mini-Circuits CBL-5FT- | 25679 20-Mar-16 | 20-Mar-17
SMA SMSM+
3472 | Cable, Coax, Microwave, DC-18 GHz, Gore GORE 1003478 30-May-16 | 30-May-17
SMA-SMA, 0.6 m 65474
3474 | Cable, Coax, Microwave, DC-18 GHz, Gore GORE 1640102 30-May-16 | 30-May-17
SMA-SMA, 0.6 m 65475
3787 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 01-Dec-16 | 01-Dec-17
10dB, DC to 18 GHz S10W5+
3788 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 01-Dec-16 | 01-Dec-17
10dB, DC to 18 GHz S10W5+
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1225/2A 15-Feb-16 | 15-Feb-17
3.5 m, SMA/SMA X 102A
4222 | High Pass Filter, 50 Ohm, 3150 to 6500 Mini-Circuits VHF- NA 01-Oct-15 | 01-Oct-17
MHz 2700+
4278 | Test Cable , DC-18 GHz, 4.6 m, N/M - Mini-Circuits APC- 0755A 26-Sep-16 | 26-Sep-17
N/M 15FT-
NMNM+
4353 | Low Loss Armored Test Cable, DC - 18 MegaPhase NC29- 12025101 15-Mar-16 15-Mar-17
GHz, 6.2 m, N type-M/N type-M N1N1-244 | 003
4354 | Vector Signal Generator,100 kHz to 6.0 Rohde & SMJ 100A | 1403.4507 | 27-Jun-14 | 27-Jun-17
GHz Schwarz K02-
101777-rc
4372 | High Pass Filter, 50 Ohm, 8.0 to 18.0 Tiger Micro- TGF- r- 08-May-16 | 08-May-17
GHz,SMA-FM / SMA-FM Electronics A2118- JSFG308-
Institute 001 001
4933 | Active Horn Antenna, 1 GHz to 18 GHz Com-Power AHA-118 701046 14-Oct-16 14-Oct-17
Corporation
4956 | Active horn antenna, 18 to 40 GHz Com-Power AHA-840 105004 09-Nov-16 | 09-Nov-17
Corporation
5112 | RF cable, 40 GHz, 5.5 m, K-type Huber-Suhner SF102EA/ | 502494/2E | 26-Jul-16 26-Jul-17
11SK/M1S | A
K/5500M
M
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9 APPENDIX B Measurement uncertainties
Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements
Test description Expanded uncertainty
Transmitter tests
Carrier power conducted at antenna connector +1.7dB
Carrier power radiated (substitution method) +4.5dB
Occupied bandwidth +8%
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHz to 6.46 GHz: + 3.5dB
6.46 GHz to 13.2 GHz: + 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz to 26.8 GHz: £ 5.5 dB
26.8 GHz t0 40.0 GHz: £ 4.8 dB
Spurious emissions radiated 30 MHz — 40 GHz (substitution method) +45dB

Frequency error 30 — 300 MHz: + 50.5 Hz (1.68 ppm)
300 — 1000 MHz: + 168 Hz (0.56 ppm)
Transient frequency behaviour 187 Hz
+13.9%
Duty cycle, timing (Tx ON / OFF) and average factor measurements +1.0 %
Unintentional radiator tests
Conducted emissions with LISN 9 kHz to 150 kHz: + 3.9 dB

150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: + 5.3 dB

Double ridged horn antenna: + 5.3 dB

Biconilog antenna: + 6.0 dB

Biconical antenna: £ 5.7 dB

Log periodic antenna: £ 6.0 dB

Double ridged horn antenna: + 6.0 dB

Vertical polarization

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories
Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the
manufacturers and/or by the relevant standards.

Page 82 of 95



Report ID: MOBRAD_28707_QX3_revl.docx
Date of Issue: 15-Jan-17

HERMON LABORATORIES

10 APPENDIX C Test facility description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility.

Hermon Laboratories is recognized and accredited by the Federal Communications Commission (USA) for 1, 2, 15, 18 parts
of Code of Federal Regulations 47 (CFR 47), Test Firm Registration Number is 927748, Designation Number is IL1001;
registered by Industry Canada for electromagnetic emissions, file number IC 2186A-1 for OATS, certified by VCCI, Japan
(the registration numbers are R-808 for OATS, R-1082 for anechoic chamber, G-869 for RE measurements above 1 GHz, C-
845 for conducted emissions site, T-1606 for conducted emissions at telecommunication ports). The laboratory is accredited
by American Association for Laboratory Accreditation (USA) according to ISO/IEC 17025 for electromagnetic compatibility,
product safety, telecommunications testing and environmental simulation (for exact scope please refer to Certificate
No. 839.01).

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

11 APPENDIX D Specification references

47CFR part 27: 2015 Private land mobile radio services

47CFR part 1: 2015 Practice and procedure

47CFR part 2: 2015 Frequency allocations and radio treaty matters; general rules and regulations

American National Standard for Instrumentation-Electromagnetic Noise and Field

ANSI C63.2: 1996 Strength, 10 kHz to 40 GHz-Specifications.

ANSI/TIA/EIA-603-D:2010 Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards

KDB 935210 D05 Measurements Guidance for Industrial and Non-consumer Signal Booster, Repeater

v01r01:12.02.2016 and Amplifier Devices
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12 APPENDIX E Test equipment correction factors

Antenna factor
Active loop antenna
Model 6502, S/N 2857, HL 0446

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1
10.000 -41.9 9.6
15.000 -41.9 9.6

20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO Model 3141
Ser.N0.1011, HL 0604

Frequency, | Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 71 660 21.4 1400 27.9
70 8.5 680 21.9 1420 27.9
80 9.4 700 22.2 1440 27.8
90 9.8 720 22.2 1460 27.8
100 9.7 740 221 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 24 .1 1640 29.2
190 10.3 920 241 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 241 1700 29.8
240 12.4 980 24.5 1720 30.3
260 12.8 1000 24.9 1740 30.8
280 13.7 1020 25.0 1760 31.1
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 25.4 1800 30.9
340 15.4 1080 25.6 1820 30.7
360 16.1 1100 25.7 1840 30.6
380 16.4 1120 26.0 1860 30.6
400 16.6 1140 26.4 1880 30.6
420 16.7 1160 27.0 1900 30.6
440 17.0 1180 27.0 1920 30.7
460 17.7 1200 26.7 1940 30.9
480 18.1 1220 26.5 1960 31.2
500 18.5 1240 26.5 1980 31.6
520 19.1 1260 26.5 2000 32.0
540 19.5 1280 26.6
560 19.8 1300 27.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(pV/m).
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Antenna factor, HL 4933

COM-POWER
CORPORATION

Active Horn Antenna Factor Calibration
1 GHz to 18 GHz

Equipment: ACTIVE HORN ANTENNA
Model: AHA-118
Serial Number: 701046
Calibration Distance: 3 Meter
Polarization: Horizontal
Calibration Date: 11/12/2014
E Preamplifier | Antenna Factor Preamplifier | Antenna Factor
requency . - Frequency i :
Gain with pre-amp Gain with pre-amp
(GHz) (dB) (dB/m) (GHz) (dB) (dB/m)
1 40.96 -16.47 10 40.94 -1.97
1.5 41.21 -14.53 10.5 40.63 -1.06
2 41.44 -13.30 1 40.74 -1.50
2.5 41.71 -12.87 1.5 40.65 -0.52
3 41.96 -12.26 12 40.76 -0.15
3.5 42.14 -11.77 12.5 41.03 -0.85
4 42.13 -10.91 13 41.37 -0.81
4.5 41.79 -9.41 13.5 41.18 0.05
5 41.44 -7-54 14 40.98 0.36
5.5 40.91 -6.47 14.5 40.81 1.26
6 40.69 -5.48 15 40.65 0.25
6.5 40.64 553 15.5 40.93 -1.05
7 40.76 -4.12 16 41.31 1.44
7.5 40.94 -3.12 16.5 40.96 -0.80
8 40.68 -1.69 17 40.64 -0.02
8.5 40.08 “1.71 17.5 40.57 1.81
9 40.41 -1.86 18 40.08 3.63
9.5 41.21 -2.73
Calibration according to ARP 958
Antenna Factor to be added to receiver reading:
Meter Reading (dBuV) + Antenna Factor (dB/m) = Corrected Reading (dBuV/m)
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Antenna factor, HL 4956

COM-POWER
CORPORATION
Active Horn Antenna Factor Calibration
18 GHz to 40 GHz
Equipment: ACTIVE HORN ANTENNA
Model: AHA-840
Serial Number: 105004
Calibration Distance: 3 meter
Polarization: Horizontal
Calibration Date: 1/26/2015
F Preamplifier | Antenna Factor Preamplifier | Antenna Factor
requency : 3 Frequency g
Gain with pre-amp Gain with pre-amp
(GHz) (dB) (dB/m) (GHz) (dB) (dB/m)
18 38.83 -1.06 29.5 42.47 -5.33
18.5 39.34 -2.65 30 41.91 -4.86
19 39.71 -3.88 30.5 41.60 -4.64
19.5 39.87 435 31 41.52 -4.60
20 39.98 -3.97 31.5 41.56 -4.79
20.5 40.42 -3.68 32 41.80 -5.21
21 41.12 -4.06 32.5 42.29 -5.54
21.5 41.74 -5.46 33 42.79 -5-63
22 42.14 -6.22 33.5 42.88 -5.38
22.5 42.35 -6.42 34 42.62 -4.76
23 42.50 -6.59 34.5 42.63 -4-84
23.5 42.65 -6.82 35 43.15 -5.13
24 42.81 -7.01 35.5 43.91 -5.83
24.5 42.86 7.37 36 44.59 -6.39
25 42.73 -7-53 36.5 45.04 -6.64
25.5 42.77 -7-45 37 45.08 -6.40
26 42.85 -7.21 37.5 44.82 -5.75
26.5 42.98 =717 38 44.16 -4.58
27 43.14 -7.22 38.5 42.90 -2.66
27.5 4318 7.32 39 42.39 -1.71
28 43.04 -7-10 395 43.76 -2.49
28.5 43.01 -6.73 40 45.98 -5.21
Calibration per ANS! C63.5: 2006
Standard Site Method, Equations 1-6 (3-antenna)
Corrected Reading (dBuV/m) = Meter Reading (dBuV) + AFE(dB/m)
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Test Cable, Mini-Circuits, CBL-5FT-SMSM+, SMA-SMA, 18 GHz, 1.5 m, S/N 25679
Mini-Circuits, HL 3433

Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
10.0 0.06 9000 2.01
100 0.17 9500 2.06
500 0.41 10000 2.05
1000 0.58 10500 2.18
1500 0.72 11000 2.26
2000 0.86 11500 2.28
2500 0.96 12000 243
3000 1.04 12500 2.53
3500 1.13 13000 2.52
4000 1.23 13500 2.56
4500 1.31 14000 2.60
5000 1.41 14500 2.59
5500 1.49 15000 2.67
6000 1.55 15500 2.76
6500 1.63 16000 2.86
7000 1.71 16500 2.91
7500 1.78 17000 2.95
8000 1.86 17500 3.02
8500 1.92 18000 3.07
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Cable loss
Cable coaxial, Microwave, SMA-SMA, 18 GHz, 1.0 m
Gore, HL 3472

Frequency, (I:j:;e Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB ! MHz loss, dB MHz loss, dB MHz loss, dB
10 0.01 5000 0.47 10200 0.72 15500 0.75
30 0.03 5100 0.47 10300 0.67 15600 0.89
50 0.04 5200 0.47 10400 0.77 15700 0.82
100 0.04 5300 0.47 10500 0.67 15800 0.89
200 0.08 5400 0.49 10600 0.74 15900 0.89
300 0.11 5500 0.48 10700 0.81 16000 0.93
400 0.11 5600 0.49 10800 0.77 16100 0.90
500 0.12 5700 0.49 10900 0.82 16200 0.92
600 0.14 5800 0.51 11000 0.86 16300 0.90
700 0.15 5900 0.50 11100 0.78 16400 0.94
800 0.16 6000 0.51 11200 0.82 16500 0.93
900 0.18 6100 0.53 11300 0.77 16600 0.95

1000 0.17 6200 0.52 11400 0.84 16700 0.98

1100 0.19 6300 0.53 11500 0.74 16800 1.00

1200 0.22 6400 0.54 11600 0.81 16900 0.94

1300 0.21 6500 0.55 11700 0.73 17000 1.00

1400 0.22 6600 0.54 11800 0.75 17100 0.93

1500 0.23 6700 0.57 11900 0.73 17200 1.00

1600 0.24 6800 0.54 12000 0.75 17300 0.93

1700 0.24 6900 0.58 12100 0.66 17400 0.93

1800 0.25 7000 0.58 12200 0.66 17500 0.96

1900 0.26 7100 0.58 12300 0.72 17600 0.94

2000 0.28 7200 0.61 12400 0.64 17700 0.99

2100 0.27 7300 0.59 12500 0.75 17800 0.97

2200 0.29 7400 0.55 12600 0.67 17900 0.90

2300 0.29 7500 0.63 12700 0.75 18000 0.78

2400 0.30 7600 0.60 12800 0.66

2500 0.30 7700 0.61 12900 0.81

2600 0.32 7800 0.64 13000 0.75

2700 0.32 7900 0.60 13100 0.80

2800 0.33 8000 0.58 13200 0.80

2900 0.34 8100 0.61 13300 0.81

3000 0.34 8200 0.62 13400 0.88

3100 0.35 8300 0.62 13500 0.82

3200 0.35 8400 0.68 13600 1.00

3300 0.36 8500 0.63 13700 0.93

3400 0.37 8600 0.61 13800 0.86

3500 0.38 8700 0.63 13900 0.84

3600 0.38 8800 0.62 14000 1.00

3700 0.40 8900 0.64 14100 0.86

3800 0.40 9000 0.62 14200 0.98

3900 0.40 9100 0.64 14300 0.99

4000 0.40 9200 0.62 14400 0.82

4100 0.43 9300 0.62 14600 0.89

4200 0.43 9400 0.62 14700 0.84

4300 0.43 9500 0.63 14800 0.90

4400 0.44 9600 0.64 14900 0.89

4500 0.45 9700 0.60 15000 0.89

4600 0.45 9800 0.65 15100 0.86

4700 0.46 9900 0.60 15200 0.87

4800 0.46 10000 0.67 15300 0.86

4900 0.46 10100 0.69 15400 0.87
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Cable loss
Cable coaxial, Microwave, SMA-SMA, 18 GHz, 0.6 m
Gore, HL 3474

Frequency, Cfs:;e Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB ! MHz loss, dB MHz loss, dB MHz loss, dB
10 0.00 4800 0.43 9800 0.63 14900 0.89
30 0.02 4900 0.44 9900 0.58 15000 0.96
50 0.03 5000 0.44 10000 0.67 15100 0.90
100 0.03 5100 0.44 10100 0.69 15200 0.96
200 0.07 5200 0.44 10200 0.72 15300 0.90
300 0.10 5300 0.44 10300 0.68 15400 0.95
400 0.11 5400 0.46 10400 0.75 15500 0.84
500 0.12 5500 0.45 10500 0.64 15600 0.95
600 0.14 5600 0.46 10600 0.75 15700 0.82
700 0.14 5700 0.47 10700 0.80 15800 0.94
800 0.15 5800 0.48 10800 0.77 15900 0.91
900 0.18 5900 0.48 10900 0.80 16000 0.91

1000 0.17 6000 0.49 11000 0.79 16100 0.86

1100 0.18 6100 0.51 11100 0.70 16200 0.86

1200 0.21 6200 0.50 11200 0.76 16300 0.86

1300 0.20 6300 0.50 11300 0.70 16400 0.84

1400 0.21 6400 0.51 11400 0.73 16500 0.83

1500 0.22 6500 0.51 11500 0.67 16600 0.87

1600 0.23 6600 0.52 11600 0.74 16700 0.90

1700 0.23 6700 0.54 11700 0.64 16800 0.91

1800 0.24 6800 0.51 11800 0.68 16900 0.90

1900 0.25 6900 0.55 11900 0.67 17000 0.97

2000 0.27 7000 0.54 12000 0.71 17100 0.94

2100 0.26 7100 0.55 12100 0.64 17200 1.01

2200 0.28 7200 0.55 12200 0.64 17300 0.97

2300 0.28 7300 0.54 12300 0.71 17400 1.02

2400 0.28 7400 0.52 12400 0.62 17500 1.06

2500 0.29 7500 0.58 12500 0.80 17600 1.01

2600 0.30 7600 0.56 12600 0.69 17700 1.10

2700 0.31 7700 0.57 12700 0.85 17800 1.16

2800 0.32 7800 0.62 12800 0.67 17900 112

2900 0.32 7900 0.57 12900 0.84 18000 1.00

3000 0.32 8000 0.55 13000 0.76

3100 0.33 8100 0.59 13100 0.85

3200 0.33 8200 0.59 13200 0.77

3300 0.35 8300 0.60 13300 0.82

3400 0.35 8400 0.66 13400 0.79

3500 0.36 8500 0.60 13500 0.82

3600 0.36 8600 0.59 13600 0.91

3700 0.37 8700 0.59 13700 0.81

3800 0.38 8800 0.58 13800 0.76

3900 0.38 8900 0.60 13900 0.75

4000 0.38 9000 0.60 14000 0.81

4100 0.41 9100 0.60 14100 0.77

4200 0.40 9200 0.57 14200 0.89

4300 0.41 9300 0.57 14300 0.92

4400 0.42 9400 0.58 14400 0.78

4500 0.43 9500 0.60 14600 0.85

4600 0.42 9600 0.62 14700 0.83

4700 0.44 9700 0.58 14800 0.95
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 3.5 m, SMA-SMA, S/N 1225/2A
HL 3901
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 9500 4.29 21000 6.67
100 0.41 10000 4.40 22000 6.92
500 0.93 10500 4.52 23000 7.00
1000 1.33 11000 4.64 24000 7.18
1500 1.63 11500 4.76 25000 7.29
2000 1.90 12000 4.87 26000 7.55
2500 212 12500 4.99 27000 7.70
3000 2.33 13000 5.11 28000 7.88
3500 2.50 13500 5.20 29000 8.02
4000 2.67 14000 5.31 30000 8.15
4500 2.82 14500 5.42 31000 8.35
5000 2.99 15000 5.51 32000 8.40
5500 3.16 15500 5.58 33000 8.62
6000 3.32 16000 5.68 34000 8.73
6500 3.51 16500 5.78 35000 8.78
7000 3.65 17000 5.91 36000 8.94
7500 3.79 17500 5.99 37000 9.21
8000 3.92 18000 6.07 38000 9.37
8500 4.04 19000 6.36 39000 9.45
9000 4.18 20000 6.49 40000 9.52
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Cable loss
Test cable, Mini-Circuits, S/N 0755A, 18 GHz, 4.6 m, N/M - N/M
APC-15FT-NMNM+, HL 4278

Frequency, (I:j:;e Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB ! MHz loss, dB MHz loss, dB MHz loss, dB
10 0.24 4900 4.19 10000 6.47 15100 8.33
30 0.26 5000 4.25 10100 6.50 15200 8.35
50 0.34 5100 4.29 10200 6.52 15300 8.37
100 0.50 5200 4.32 10300 6.57 15400 8.40
200 0.72 5300 4.38 10400 6.59 15500 8.42
300 0.90 5400 4.41 10500 6.61 15600 8.46
400 1.06 5500 4.46 10600 6.64 15700 8.50
500 1.20 5600 4.51 10700 6.64 15800 8.52
600 1.32 5700 4.56 10800 6.65 15900 8.56
700 1.44 5800 4.59 10900 6.68 16000 8.61
800 1.54 5900 4.64 11000 6.68 16100 8.64
900 1.64 6000 4.69 11100 6.69 16200 8.66

1000 1.74 6100 4.72 11200 6.70 16300 8.70

1100 1.83 6200 4.77 11300 6.74 16400 8.73

1200 1.92 6300 4.80 11400 6.78 16500 8.74

1300 2.01 6400 4.83 11500 6.81 16600 8.75

1400 2.09 6500 4.89 11600 6.84 16700 8.78

1500 2.18 6600 4.90 11700 6.87 16800 8.79

1600 2.25 6700 4.95 11800 6.92 16900 8.81

1700 2.33 6800 5.01 11900 6.98 17000 8.85

1800 2.39 6900 4.99 12000 7.02 17100 8.90

1900 2.47 7000 5.04 12100 7.08 17200 8.95

2000 2.53 7100 5.1 12200 7.15 17300 8.99

2100 2.60 7200 5.14 12300 7.20 17400 9.03

2200 2.67 7300 5.21 12400 7.26 17500 9.07

2300 2.73 7400 5.29 12500 7.31 17600 9.1

2400 2.80 7500 5.33 12600 7.36 17700 9.15

2500 2.87 7600 5.38 12700 741 17800 9.19

2600 2.93 7700 5.46 12800 7.46 17900 9.24

2700 3.00 7800 5.52 12900 7.51 18000 9.28

2800 3.06 7900 5.58 13000 7.55

2900 3.12 8000 5.64 13100 7.59

3000 3.18 8100 5.69 13200 7.65

3100 3.24 8200 5.75 13300 7.69

3200 3.30 8300 5.80 13400 7.72

3300 3.35 8400 5.84 13500 7.78

3400 3.42 8500 5.90 13600 7.82

3500 3.46 8600 5.97 13700 7.86

3600 3.52 8700 5.99 13800 7.91

3700 3.57 8800 6.04 13900 7.96

3800 3.61 8900 6.10 14000 8.01

3900 3.67 9000 6.13 14100 8.06

4000 3.7 9100 6.17 14200 8.10

4100 3.77 9200 6.23 14300 8.13

4200 3.83 9300 6.27 14400 8.16

4300 3.89 9400 6.30 14500 8.19

4400 3.94 9500 6.35 14600 8.21

4500 4.00 9600 6.37 14700 8.23

4600 4.05 9700 6.40 14800 8.26

4700 4.10 9800 6.44 14900 8.28

4800 4.16 9900 6.45 15000 8.30
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Cable loss

HL 4353
Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB

50 0.20 9000 2.71
100 0.27 9500 2.81
300 0.47 10000 2.90
500 0.61 10500 2.97
1000 0.87 11000 3.06
1500 1.07 11500 3.13
2000 1.24 12000 3.20
2500 1.39 12500 3.26
3000 1.53 13000 3.34
3500 1.65 13500 3.39
4000 1.77 14000 3.47
4500 1.89 14500 3.54
5000 1.99 15000 3.62
5500 2.07 15500 3.69
6000 2.20 16000 3.76
6500 2.30 16500 3.83
7000 2.39 17000 3.86
7500 2.51 17500 3.94
8000 2.58 18000 4.02
8500 2.65
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Cable loss
RF Cable, Huber-Suhner, 40 GHz, 5.5 m, K type,
SF102EA/11SK/11SK/5500MM, S/N 502494/2EA

HL 5112
Frequency, Cable loss, Frequency, Cable loss,
MHz dB MHz dB
100 0.69 20500 10.18
200 0.97 21000 10.32
300 1.18 21500 10.47
500 1.52 22000 10.60
1000 2.14 22500 10.75
1500 2.62 23000 10.87
2000 3.03 23500 11.00
2500 3.40 24000 11.12
3000 3.73 24500 11.23
3500 4.04 25000 11.35
4000 4.33 25500 11.52
4500 4.60 26000 11.64
5000 4.86 26500 11.73
5500 5.10 27000 11.84
6000 5.34 27500 11.93
6500 5.57 28000 12.05
7000 5.79 28500 12.19
7500 6.00 29000 12.33
8000 6.21 29500 12.44
8500 6.43 30000 12.53
9000 6.62 30500 12.58
9500 6.82 31000 12.71
10000 7.01 31500 12.86
10500 717 32000 13.00
11000 7.34 32500 13.11
11500 7.51 33000 13.24
12000 7.68 33500 13.33
12500 7.84 34000 13.44
13000 8.00 34500 13.58
13500 8.16 35000 13.69
14000 8.32 35500 13.81
14500 8.48 36000 13.93
15000 8.63 36500 14.05
15500 8.77 37000 14.24
16000 8.92 37500 14.28
16500 9.08 38000 14.38
17000 9.23 38500 14.50
17500 9.37 39000 14.61
18000 9.51 39500 14.70
18500 9.66 40000 14.83
19000 9.78
19500 9.92
20000 10.07
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APPENDIX F Abbreviations and acronyms
A ampere
AC alternating current

AM amplitude modulation

AVRG average (detector)

BB broad band

cm centimeter

dB decibel

dBm decibel referred to one milliwatt
dB(nV) decibel referred to one microvolt
dB(uV/m) decibel referred to one microvolt per meter
dB(uA) decibel referred to one microampere
DC direct current

EIRP  equivalent isotropically radiated power
ERP effective radiated power

EUT equipment under test

F frequency

GHz gigahertz

GND  ground

H height

HL Hermon laboratories

Hz hertz

k kilo

kHz kilohertz

LO local oscillator

m meter

MHz megahertz

min minute

mm millimeter

ms millisecond

us microsecond

NA not applicable

NB narrow band

OATS open area test site

Q Ohm

QP quasi-peak

RE radiated emission

RF radio frequency

rms root mean square

Rx receive

s second

T temperature

Tx transmit

\% volt
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