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ELECTRONIC SYSTEMS, INC.

Company: Cambium Networks
Model Tested: C024045A001A
Report Number: 18998

166 South Carter, Genoa City, W1 53128

Code of Federal Regulations 47 Part 15 — Radio Frequency Devices

Subpart C — Intentional Radiators
Section 15.247

Operation within the bands 902 - 928 MHz,

2400 - 2483.5 MHz, 5725 - 5875 MHz,
and 24.0 - 24.25 GHz.

THE FOLLOWING MEETS THE ABOVE TEST SPECIFICATION

Formal Name:
Kind of Equipment:

Frequency Range:

PMP450AP 2.4 GHz MIMO Radio
Point-to-Multipoint Digital Transmission Transceiver
2402.5 to 2475 MHz (5 MHz bandwidth)

2405 to 2470 MHz (10 MHz bandwidth)
2417.5 to 2460 MHz (20 MHz bandwidth)

Test Configuration: Stand-alone
Model Number(s): C024045A001A
Model(s) Tested: C024045A001A
Serial Number(s): 0A003E47D0B3 (sample for radiated testing)
0A003E47D0BD (connectorized sample for RF conducted testing)
Date of Tests: April 16" to May 1%, 2013
Test Conducted For: Cambium Networks
3800 Golf Road, Suite 360
Rolling Meadows, IL 60008, USA
NOTICE: “This test report relates only to the items tested and must not be used by the client to claim product

endorsement by NVLAP or any agency of the U.S. Government”. Please see the "Description of Test Sample" page listed

inside of this report.

© Copyright 1983 — 2013, D.L.S. Electronic Systems, Inc.

COPYRIGHT NOTICE

This report must not be reproduced (except in full), without the approval of D.L.S. Electronic Systems, Inc.
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ELECTRONIC SYSTEMS, INC.

Company:
Model Tested:

166 South Carter, Genoa City, W1 53128

1.0

Summary of Test Report

Report Number:

Cambium Networks

C024045A001A
18998

It was determined that the Cambium Networks PMP450AP 2.4 GHz MIMO Radio, Model
C024045A001A, complies with the requirements of CFR 47 Part 15 Subpart C Section 15.247.

Applicable Technical Requirements Tested:

Section Description Procedure Note | Compliant?
15.247(@)(2) | 6 dB Emission Bandwidth - FCC Publication 1 Yes
Conducted KDB 558074 D01 DTS

Meas Guidance v03r01
Section 8.1 Option 1
15.247(b)(3) | Fundamental Emission Output | FCC Publication 1 Yes
Power — Average KDB 558074 D01 DTS
Meas Guidance v03r01
Section 9.2.3.1-AVGPM
15.247(e) Maximum Power Spectral FCC Publication 1 Yes
Density Level in the KDB 558074 D01 DTS
Fundamental Emission - Meas Guidance v03r01
Average Section 10.5-AVGPSD-2
15.247(d) Maximum Unwanted Emission | FCC Publication 1 Yes
Levels — RF Conducted KDB 558074 D01 DTS
Meas Guidance v03r01
Section 11.0
15.247 (d), Band-Edge Conducted FCC Publication 1 Yes
15.205 Measurements for Radiated KDB 558074 D01 DTS
Restricted Band Compliance | Meas Guidance v03r01
Section 12.1/
15.247(d), Band Edge Measurements - FCC Publication 1 Yes
15.205 Conducted KDB 558074 D01 DTS
Meas Guidance v03r01
Section 11.0
15.247(d), Restricted Band Measurements | FCC Publication 2
15.205 - Radiated KDB 558074 D01 DTS
Meas Guidance v03r01
Section 12.0 & 12.1
15.247(d), Band Edge Measurements - FCC Publication 2 Yes
15.205 Radiated with Cabinet KDB 558074 D01 DTS
Meas Guidance v03r01
Section 12.2.4 & 12.2.7
15.35(c) Duty Cycle of Test Unit ANSI C63.10-2009 1 NA
Section 7.5
15.207(a) AC Line Conducted Emissions | ANSI C63.10-2009 Yes
Section 6.2

Note 1: RF conducted measurement.
Note 2: Radiated emission measurement.
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DLS ﬁ\ Model Tested: C024045A001A
ELECTRONIC SYSTEMS, INC. Report Number: 18998
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2.0 Introduction

From April 16™ through May 1%, 2013 the PMP450AP 2.4 GHz MIMO Radio, Model C024045A001A,
as provided from Cambium Networks, was tested to the requirements of CFR 47 Part 15 Subpart C
Section 15.247. To meet these requirements, the procedures contained within this report were performed
by personnel of D.L.S Electronic Systems, Inc.

3.0 Test Facilities

D.L.S. Electronic Systems, Inc. is a full service EMC/Safety Testing Laboratory accredited to ISO
17025. NVLAP Certificate and Scope can be viewed at http://www.dlsemc.com/certificate. Our
facilities are registered with the FCC, Industry Canada, and VCCI.

Wisconsin Test Facility: Wheeling Test Facility:
D.L.S. Electronic Systems, Inc. D.L.S. Electronic Systems, Inc.
166 S. Carter Street 1250 Peterson Drive

Genoa City, Wisconsin 53128 Wheeling, IL 60090

4.0  Description of Test Sample

Description:

Point-to-Multipoint 2.4 GHz DTS Transceiver with Sector (17 dBi) external antenna with 5 MHz, 10
MHz or 20 MHz channel bandwidth. The 17 dBi antenna operates with OFDM modulation.

Type of Equipment / Frequency Range:

Stand-Alone / 2402.5 to 2475 MHz (5 MHz bandwidth)
2405 to 2470 MHz (10 MHz bandwidth)
2417.5 to 2460 MHz (20 MHz bandwidth)

Physical Dimensions of Equipment Under Test:
Length: 9 in. Width: 9 in. Height: 3 in.
Power Source:

29 VDC (Power Over Ethernet to Radio)
120 Vac, 60 Hz using Phihong power supply model: 15R

Internal Frequencies:

150 kHz, 75 kHz (Switching Power Supply Frequencies)
40 MHz, 25 MHz, 20 MHz

Page 6 of 260
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Transmit Frequencies Used For Test Purpose:

5 MHz Channel Bandwidth: Low channel: 2402.5 MHz (power setting 16)
Middle channel: 2440 MHz (power setting 16)
High channel: 2475 MHz (power setting 15)

10 MHz Channel Bandwidth: Low channel: 2405 MHz (power setting 15)
Middle channel: 2440 MHz (power setting 16)
High channel: 2470 MHz (power setting 14)

20 MHz Channel Bandwidth: Low channel: 2417.5 MHz (power setting 15)

Middle channel: 2440 MHz (power setting 16)
High channel: 2460 MHz (power setting 12)

Type of Modulations:
OFDM: QPSK, 16 QAM, 64 QAM, & 256 QAM

Description of Circuit Board(s) / Part Number:

Cambium Networks PC Board PMP840002 ISS P2
18 dBi Dipole Sector antenna SKS240045-18-CAl
Connector 09010084001

1 dB cable x 2 BT0564003
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50  Test Equipment

A list of the equipment used can be found in the table below. All primary equipment was
calibrated against known reference standards with a verified traceable path to NIST.

D.L.S. Wisconsin

- Model Serial Frequency Cal Cal Due
Description | Manufacturer Number Number Range Dates Dates
Receiver Rohde & Schwarz ESI 26 837491/010 20 Hz — 26 GHz 1-3-13 1-3-14
LISN Solar 9252-50-R- 961019 9 kHz — 30 MHz 5-24-12 5-24-13
24-BNC
Filter- High- SOLAR 7930-120 090702 120 kHz — 30 MHz 1-7-13 1-7-14
Pass
Limiter Electro-Metrics EM-7600 706 9 kHz — 30 MHz 1-7-13 1-7-14
Preamp Ciao CA118-4010 101 1GHz-18GHz 2-26-13 2-26-14
Horn EMCO 3115 9502-4451 1-18GHz 3-18-13 3-18-15
Antenna
Filter- High- Q-Microwave 100462 2 4.2GHz-18GHz 5-18-12 5-18-13
Pass
Signal Rhode & Schwarz SMR40 100092 1-40 GHz 3-6-13 3-6-14
Generator
Preamp Miteq AMF-8B- 438727 18GHz-26GHz 8-13-12 8-13-13
180265-40-
10P-H/S
Horn ETS Lindgren 3116 00062917 18 —40GHz 10-4-11 9-23-13
Antenna
High Pass Planar CL22500- PF1229/0728 15-40 GHz 8-13-12 8-13-13
Filter 9000-CD-SS
20 dB Aeroflex/weinschel 75A-20-12 1071 DC - 40 GHz 8-13-12 8-13-13
attenuator
10 dB narda 4768-10 0702 DC - 40 GHz 8-13-12 8-13-13
attenuator
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ELECTRONIC SYSTEMS, INC. Report Number: 18998
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6.0

7.0

Test Arrangements

Radiated Emissions Measurement Arrangement:

All radiated emission measurements were performed at D.L.S. Electronic Systems, Inc. and set
up according to ANSI C63.10-2009, unless otherwise noted. Description of procedures and
measurements can be found in Appendix B — Measurement Data. See Appendix A for additional
photos of the test set up.

Unless otherwise noted, the bandwidth of the measuring receiver / analyzer used during testing is
shown below.

Frequency Range Bandwidth (-6 dB)
10 to 150 kHz 200 Hz

150 kHz to 30 MHz 9 kHz

30 MHz to 1 GHz 120 kHz

Above 1 GHz 1 MHz

RF Conducted Emissions Measurement Arrangement:
All RF conducted emission measurements were performed at D.L.S. Electronic Systems, Inc.
and set up according to FCC Publication KDB 558074 D01 DTS Meas Guidance v03rO1 and

ANSI C63.10-2009, unless otherwise noted. Description of procedures and measurements can be
found in Appendix B — Measurement Data. See Appendix A for additional photos of the test set

up.

Test Conditions

Normal Test Conditions:
Temperature and Humidity:
72°F at 31% RH
Supply Voltage:

29 VDC (Power Over Ethernet to Radio)
120 Vac, 60 Hz using Phihong power supply model: 15R

Page 9 of 260



5 Company: Cambium Networks
DLS ﬁ\ Model Tested: C024045A001A
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8.0  Modifications Made To EUT for Compliance

No modifications were needed for the OFDM transmitters.

9.0  Additional Descriptions

Mode of operation:  Measurements were taken for QPSK modulation (as worst case) at
the lowest, middle, and highest channels of operation. Channel A & Channel B were
tested. 5, 10, and 20 MHz channel bandwidths were tested. EUT was set to transmit
continuously (at various power settings) with approximately 94% duty cycle.

Emission Designators: SM0X1D, 10M0X1D, 20M0X1D
10.0 Results
Measurements were performed in accordance with FCC Publication KDB 558074 DOl

DTS Meas Guidance v03r01 and ANSI C63.10-2009. Graphical and tabular data can be
found in Appendix B at the end of this report.

11.0 Conclusion
The PMP450AP 2.4 GHz MIMO Radio, Model C024045A001A, as provided from

Cambium Networks tested from April 16™ to May 1%, 2013 meets the requirements of
CFR 47 Part 15 Subpart C Section 15.247.
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166 South Carter, Genoa City, W1 53128
Appendix A — Test Photos

Photo Information and Test Setup:

ItemO: Cambium Networks PMP450AP 2.4 GHz MIMO Radio, Model C024045A001A
Item1: Panel Antenna Model SKS240045-18-CA1
Item?2: Unshielded Ethernet Cable - 20 meters long

Radiated - Front, below 1 GHz
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5 Company: Cambium Networks
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Appendix A — Test Photos

Radiated - Back, below 1 GHz
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Appendix A — Test Photos

Radiated - 1 to 18 GHz
(showing panel antenna in front of 2.4 GH radio)
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Appendix A — Test Photos

Radiated - above 18 GHz
(showing pole, 2.4 GH radio, panel antenna)
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Appendix A — Test Photos

Radiated - Band-Edqge testing with Cabinet
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Appendix A — Test Photos

RF Conducted
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Appendix A — Test Photos

AC Line Conducted
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Appendix B — Measurement Data

B1.0 DTS Bandwidth — 6 dB bandwidth - Conducted

Rule Section:

Test Procedure:

Description:

Limit:

Results:

Section 15.247(a)(2)

FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

Section 8.1 Option 1

RBW = 100kHz

VBW >3 x RBW
Detector = Peak

Trace mode = max hold
Sweep = auto couple

Measure the maximum width of the emission between the lower and upper
frequencies that measure 6 dB below the maximum level of the in-band emission.

Measurements were taken for QPSK over a SMHz, 10MHz and 20MHz
modulation bandwidths at the low, middle and high channels of operation. EUT
was set to transmit continuously over various frequencies and power settings with
approximately a 94% duty cycle.

DTS Bandwidth shall be at least 500 kHz

Passed
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Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Low Channel: Transmit = 2.4025 GHz
Output power setting: 16 SMHz BW
Channel A

6 dB Emission Bandwidth = 4.46 MHz

Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm -0.36 dB VEBW 300 kHz
1 dBm -4.45851734 MH=z SWT 5 ms Unit dBm
32
T2 IT3] 4.56 dBnj
2.40474950 GHz
Al [T3] —0.36 dB

20
4.45891784 MHz

Y10 1T3] 11 05 B
10 Z.4045¥3 %GHZ

Dl;g105 dBm
0

-10

-20

-30

-40

=50

-60

-68

Center 2.4025 GHz 500 kHz/ Span 5 MHz

Date: 19.APR.2013 15:36:20



Test Date: 04-22-2013

Company: Cambium Networks
EUT: PMP450AP (2.4GHz: OFDM)
Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Low Channel: Transmit = 2.4025 GHz
Output power setting: 15 10MHz BW
Channel A

6 dB Emission Bandwidth = 8.92 MHz

5 Max,/Ref Lvl Delta 1 [T3] REW 100 kH=z RF Att 20 dB
32 dBm -0.95 dB VBW 300 kHz
1 dBm -8.92785571 MH=z SWT 5 ms Unit dBm
32
Y 1T3] —1.45 dBx
2.40948597 GHz
20 All[T3] -0.95 dB
18.92785571 MHz
¥1|[T3] 8.24 dBn
10 1 Z. 10638571 GHz

VIV

1
—LD1 _Uj O CIBIm \

-10

-20

-30

-40

-50

-&0

-68

Start Z.3395 GHz 1.1 MH=z/ Stop 2.4105 GHz

Date: 22.APR.2013 08:25:47



Test Date: 04-22-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Low Channel: Transmit =2.417 GHz
Output power setting: 15 20MHz BW
Channel A

6 dB Emission Bandwidth = 17.75 MHz

,, Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm ~1.57 dB VBW 300 kHz
1 dBm 17.75551102 MH= SWT 5 ms Unit dBrm
3z
Yo T3] —3.36 dBn
2.4081€232 GHz
20 All[T3] -1.57 dB
17.75551102 MHZ
Y10 1T3] 4.15 B
10 Z.42129554 GHz

oL

]

—D173.85 dBm
-10

-20

-30

-40

=50

-60

-68

Center 2.417 GHz 2 MHEz/ Span 20 MHz

Date: 22 .APR.2013 10:01:5¢@



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted
Operator: Jim O

Comment: Mid Channel: Transmit = 2.440 GHz
Output power setting: 16 SMHz BW
Channel A

6 dB Emission Bandwidth = 4.43 MHz

», Max/Ref Lvl Delta 2 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm 0.00 dB VEBW 300 kHz
1 dBm -4.42885772 MH=z SWT 5 ms Unit dBm
32
T2 IT3] g.48 dBr
2.44223866 GHz
20 A2 | [T3] .00 4B
—44.42885772 MHz

Y10 1T3] 11

w22 dBrl
o 2. 44 O68€A€GHZ
L 01 .52 dBm

-10

-20

-30

-40

=50

-60

-68

Center 2.43996912 GHz 500 kHz/ Span 5 MHz

Date: 19.APR.2013 15:19:05



Test Date: 04-22-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted
Operator: Jim O

Comment: Mid Channel: Transmit = 2.44 GHz
Output power setting: 16 10MHz BW
Channel A

6 dB Emission Bandwidth = 8.88 MHz

5 Max,/Ref Lvl Delta 1 [T3] REW 100 kH=z RF Att 20 dB
32 dBm 0.07 dB WBW 300 kH=
1 dBm 3.88376754 MH= SWT 5 ms Unit dBm
3z
TI[[T3] -0.05 B
2.43560220 GCHz
20 Al [T3] Q.07 4B

83.88379754 MHz

10

-10

-20

-30

-40

-50

-&0

-68

Center Z.44 GH=z 1.1 MH=z/ Span 11 MH=z

Date: 22.APR.2013 0g8:30:11



Test Date: 04-22-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Mid Channel: Transmit = 2.44 GHz
Output power setting: 16 20MHz BW
Channel A

6 dB Emission Bandwidth = 17.85 MHz

» Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm 0.05 dB VBW 300 kHz
1 dBm 17.283567134 MH= SWT 5 ms Unit dBrm
3z
Yo T3] —H.56 dBn
2.43112224 GHz
20 All[T3] .05 dB
17.83567134 MHZ
Y10 1T3] 3.16 B
10 Z.44219437 GHz

T

—Dl;i&86 dBm ;

-10

-20

-30

-40

=50

-60

-68

Center 2.44 GHz 2 MHEz/ Span 20 MHz

Date: 22 .APR.2013 10:06:29



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: High Channel: Transmit = 2.475 GHz
Output power setting: 15 SMHz BW
Channel A

6 dB Emission Bandwidth = 4.45 MHz

», Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm -0.28 dB VEBW 300 kHz
1 dBm 4.4438%730 MH=z SWT 5 ms Unit dBm
32
T2 IT3] 3.88 dBr
2.47279058 GHz
20 Al [T3] ~0.28 dB
4.448859780 MHz

Y10 1T3] dB

10 ez 1
o 27T DW%\%LGHZ
- D1 ¥.d2 dBm ;\

-10

-20

-30

-40

=50

-60

-68

Center 2.475 GHz 500 kHz/ Span 5 MHz

Date: 19.APR.2013 15:40:07



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

04-22-2013

Cambium Networks

PMP450AP (2.4GHz: OFDM)

Emission Bandwidth (6 dB) - Conducted
Jim O

High Channel: Transmit = 2.470 GHz

Output power setting: 14 10MHz BW
Channel A
6 dB Emission Bandwidth = 8.95 MHz
» Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm ~1.64 dB VBW 300 kHz
1 dBm 5.94%92%9930 MH=z SWT 5 ms Unit dBrm
3z
Yo TT3] —Z.84d den
2.46558016 GHz
20 All[T3] -1.64 dB
8.94989980 MHz
Y10 1T3] 4.47 dBnf
10 N Z.47034168 GHZ
o )
o1 1}.53 dB El
_10 i
-20
-30
—-40
-50
-&0
—-&8
Center 2.47 GHz 1.1 MH=z/ Span 11 MHz

Date: 22 .APR.2013 08:42:04



Test Date: 04-22-2013

Company: Cambium Networks
EUT: PMP450AP (2.4GHz: OFDM)
Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: High Channel: Transmit = 2.460 GHz
Output power setting: 12 20MHz BW
Channel A

6 dB Emission Bandwidth = 17.76 MHz

5 Max,/Ref Lvl Delta 1 [T3] REW 100 kH=z RF Att 20 dB
32 dBm -1.%0 4B VBW 300 kHz
1 dBm 17.75551102 MH=Z SWT 5 ms Tnit dBm
32
Yz T3] —5.06 dbqf
2.4511§232 GHz
20 all[T3] -1.90 4B
17.75551102 MHz
V1] [T3] .12 dBnf
10 Z.dcz1gds7 GHZ
1
o v

FFE :

-10

-20

-30

-40

-50

-&0

-68

Start Z.45 GHz 2 MHz/ Stop 2.47 GHz

Date: 22.APR.2013 lo:z22:18



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Low Channel: Transmit = 2.4025 GHz
Output power setting: 16 SMHz BW
Channel B

6 dB Emission Bandwidth = 4.45 MHz

», Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm -1.10 dB VEBW 300 kHz
1 dBm -4.44385%730 MH=z SWT 5 ms Unit dBm
32
Yo T3] 4.63 ded
2.40473948 GHz
20 Al [T3] -1.10 dB
—44.44889780 MHz
Y10 1T3] 10 52 <Bn
o 2.“21"0“215%@;;’\

?gGHZ
—D1 j4.52 dBm

-10

-20

-30

-40

=50

-60

-68

Center 2.4025 GHz 500 kHz/ Span 5 MHz

Date: 19.APR.2013 15:33:52



Test Date: 04-22-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Low Channel: Transmit = 2.4025 GHz
Output power setting: 15 10MHz BW
Channel B

6 dB Emission Bandwidth = 8.92 MHz

», Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm -1.54 dB VBW 300 kHz
1 dBm -2.92L85170 MH=z SWT 5 ms Unit dBm
3z
¥C 1 1T3] —1.47 ded
2.40948397 GHz
20 All[T3] -1.54 dB
48.92585170 MH=z
Y10 1T3] 4.81 dBnf
10 1 Z.40639571 GHZ
Yot —1/?19 aEw L
-10
-20
-30 §
|
—-40
-50
-&0
—-&8
Start 2.3995 GHz 1.1 MH=z/ Stop 2.4105 GHz

Date: 22 .APR.2013 08:20:58



Test Date: 04-22-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Low Channel: Transmit = 2.4175 GHz
Output power setting: 15 20MHz BW
Channel B

6 dB Emission Bandwidth = 17.72MHz

5 Max,/Ref Lvl Delta 1 [T3] REW 100 kH=z RF Att 20 dB
32 dBm 0.61 4B VBW 300 kHz
1 dBm 17.71543086 MH=z SWT 5 ms Unit dBm
32
Y 1T3] —4.77 deqn
2.40820240 GHz
20 All[T3] .61 4B
17.71543086 MHZ
¥1|[T3] 34.16 dBn
10 Z. 11519457 GHz

]

0
Iﬂ_fi.96 dBm %
-10

-20

-30

-40

-50

-&0

-68

Center 2.417 GHz 2 MHz/ Span 20 MH=z

Date: 22.APR.2013 05:58:31



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted
Operator: Jim O

Comment: Mid Channel: Transmit = 2.440 GHz
Output power setting: 16 SMHz BW
Channel B

6 dB Emission Bandwidth = 4.44 MHz

», Max/Ref Lvl Delta 2 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm 0.09 de VEBW 300 kHz
1 dBm -4.43887776 MH=z SWT 5 ms Unit dBm
32
T2 IT3] .61 dBr
2.44223866 GHz
20 A2 | [T3] .09 4B
—44.43887776 MHz

Y10 1T3] 11

=5 dBrmj
10 Z.44207% BA}%GHZ
D1 &5 coBm

-10

-20

-30

-40

=50

-60

-68

Center 2.43996912 GHz 500 kHz/ Span 5 MHz

Date: 19.APR.2013 15:25:13



Test Date: 04-22-2013

Company: Cambium Networks

EUT: PMP450AP (2.4GHz: OFDM)

Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Mid Channel: Transmit = 2.44 GHz
Output power setting: 16 10MHz BW
Channel B

6 dB Emission Bandwidth = 8.92 MHz

5 Max,/Ref Lvl Delta 1 [T3] REW 100 kH=z RF Att 20 dB
32 dBm -1.91 4B VBW 300 kHz
1 dBm 5.91783567 MH=z SWT 5 ms Unit dBm
32
Y 1T3] —0.32 dexm
2.43558116 GHz
20 All[T3] -1.91 4dr
8.91783567 MHz
¥1|[T3] 4.00 B
10 T . 11033066 GHz

-10

-20

-30

-40

-50

-&0

-68

Start Z.435 GHz 1 MH=z/ Stop Z.445 GH=z

Date: 22.APR.2013 08:54:54



Test Date: 04-22-2013

Company: Cambium Networks
EUT: PMP450AP (2.4GHz: OFDM)
Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: Mid Channel: Transmit = 2.44 GHz
Output power setting: 16 20MHz BW
Channel B

6 dB Emission Bandwidth = 17.76 MHz

» Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm 0.76 dB VBW 300 kHz
1 dBm 17.75551102 MH= SWT 5 ms Unit dBrm
3z
Yo T3] —3.53 dBn
2.4311€¢232 GHz
20 All[T3] .76 dB
17.75551102 MHZ
Y10 1T3] 3.68 B
10 Z.44214420 GHz

fonay

Ll

le2.32 ABrm
-10

-20

-30

-40

=50

-60

-68

Center 2.44 GHz 2 MHEz/ Span 20 MHz

Date: 22 .APR.2013 10:211:27



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP (2.4GHz: OFDM)
Test: Emission Bandwidth (6 dB) - Conducted

Operator: Jim O

Comment: High Channel: Transmit = 2.475 GHz
Output power setting: 15 SMHz BW
Channel B

6 dB Emission Bandwidth = 4.46 MHz

», Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm -0.18 dB VB 300 kH=
1 dBm -4.45891784 MHz SWT 5 ms Unit dBm
3z
Yo T3] 3.87 dbr
2.47724950 GHz
20 Al [T3] -0.18 4B
44.458517234 MHzZ
Y10 1T3] 1010 B
hTd
?Tﬁ?ﬂﬂggrﬁvGHz
2
-10
-20
-30
-40
-50
-&0
—-&8
Center 2.475 GHz 500 kHz/ Span 5 MHz

Date: 19.APR.2013 1b:42:2¢6



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

04-22-2013

Cambium Networks

PMP450AP (2.4GHz: OFDM)

Emission Bandwidth (6 dB) - Conducted
Jim O

High Channel: Transmit = 2.470 GHz

Output power setting: 14 10MHz BW
Channel B
6 dB Emission Bandwidth = 8.93 MHz
» Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm ~1.23 dB VBW 300 kHz
1 dBm 8.92725571 MH=z SWT 5 ms Unit dBrm
3z
Yo TT3] —Z.20 dBn
2.46558016 GHz
20 All[T3] -1.23 dB
8.92785571 MHzZ
Y10 1T3] 3.98 B
10 Z.47034168 GHZ
1
. ) ,«M )
- D1 —7'02 dBm t
-10
-20
_30 ']
—-40
-50
-&0
—-&8
Center 2.47 GHz 1.1 MH=z/ Span 11 MHz

Date:

22.APR.2013 08:35:25



Test Date: 04-22-2013
Company: Cambium Networks
EUT: PMP450AP (2.4GHz: OFDM)
Test: Emission Bandwidth (6 dB) - Conducted
Operator: Jim O
Comment: High Channel: Transmit = 2.460 GHz
Output power setting: 12 20MHz BW
Channel B
6 dB Emission Bandwidth = 17.76 MHz
» Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z RF ALT 20 4B
32 dBm 0.08 dB VEW 300 kHz
1 dBm 17.75551102 MH=z SWT 5 ms Unit dBm
3z
Y IT3] —7-64 Jdbr
2.4511¢232 GHz
20 all[T3] 4.08 dp
17.75551102 MH=z
Y10 1T3] -0.0% dBn
o 2.4%621d420 GHzZ
1
0 v
D1 g 5.91 dBm ﬁébﬁ
-10 g/\w #
-20
-30
-40
-50
-&0
—-&8
Center 2.46 GHz 2 MHEz/ Span 20 MHz

Date: 22 .APR.2013 10:15:25



5 Company: Cambium Networks
DI s A Model Tested: C024045A001A

ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B2.0 Fundamental Emission Output Power - Conducted

Rule Section:

Test Procedure:

Description:

Limit:

Results:

Notes:

Section 15.247(b)(3)

FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

Section 9.2.3.1 — AVGPM (Measurement using an RF average power
meter with a thermocouple detector)

As an alternative to spectrum analyzer or EMI receiver measurements,
measurements may be performed using a wideband RF power

meter with a thermocouple detector or equivalent if all of the conditions
listed below are satisfied.

The EUT is configured to transmit continuously at a constant

duty factor.

At all times when the EUT is transmitting, it is transmitting at its maximum

power control level.

The integration period of the power meter exceeds the repetition period of the
transmitted signal by at least a factor of five.

The average power of the transmitter was measured. This measurement is an average
over both the on and off periods of the transmitter.

The measurement was adjusted in dBm by adding 10log (1/x), where x is the duty cycle,
to the measurement result.

Measurements were taken for QPSK over a SMHz, 10MHz and 20MHz
modulation bandwidths at the low, middle and high channels of operation. EUT
was set to transmit continuously with approximately a 94% duty cycle.

1 Watt (30dBm); 19dBm (see note below)

Passed

Antenna gain is 17dBi. Therefore, the RF conducted power limit was reduced by
11 dB to 19dBm (the amount by which the antenna gain exceeds 6dBi).

Measurements were made for MIMO Matrix A mode.
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Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 5 MHz

Output port: ~ Channel A; Low Channel Frequency: 2.4025 GHz
Output power setting: 16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.55 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.84 dBm = 77 mW

[AMAZ4BEZA  [Cf  SE.ZER0F  19.89dE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 10 MHz

Output port: ~ Channel A; Low Channel Frequency: 2.405 GHz
Output power setting: 15; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 13.63 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 16.92 dBm = 49.2mW

[AMAZ48E2A  [Cf  SE.ZEN[0f  19.45dE |
—

19.45 dE




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 20 MHz

Output port: ~ Channel A; Low Channel Frequency: 2.4175 GHz
Output power setting: 15; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 14.41 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) =17.70 dBm = 58.9 mW

[AMAZ48E2A  [Cf  SE.ZEN[0f  19.45dE |




Test Date: 04-22-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01

Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 5 MHz

Output port: ~ Channel A; Middle Channel Frequency: 2.440 GHz
Output power setting:  16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.33 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.62 dBm = 73 mW

|
[[AMAZ4EE2A [Ef  S5.eezl0f  19.89dE |
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Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 10 MHz

Output port: ~ Channel A; Mid Channel Frequency: 2.44 GHz
Output power setting:  16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.35 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.64 dBm = 73.1 mW

[AMAZ4BEZA  [Cf  SE.ZER0F  19.89dE |




Test Date: 05-01-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 20 MHz ADISPI 734A
Output port: ~ Channel A; Mid Channel Frequency: 2.44 GHz
Output power setting:  16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.57 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pole) = 18.86dBm = 77mW




Test Date: 05-01-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 5 MHz ADISPI 734c
Output port: ~ Channel A; High Channel Frequency: 2.475 GHz
Output power setting: 15; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.65 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.94 dBm = 78.34 mW




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 10 MHz

Output port: ~ Channel A; High Channel Frequency: 2.470 GHz
Output power setting:  14; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 14.18 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 17.47 dBm = 55.84 mW

[AMAZ4BE2A  [Cf  SE.ZEN[0f  ZR.4ZdE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 20 MHz

Output port: ~ Channel A; High Channel Frequency: 2.46 GHz
Output power setting:  12; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 12.73 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 14.02 dBm = 25.2 mW

[AMAZ4BE2A  [Cf  SE.ZEN[0f  ZR.4ZdE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 5 MHz

Output port: ~ Channel B; Low Channel Frequency: 2.4025 GHz
Output power setting: 16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.08 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.37 dBm = 69 mW

[AMAZ4BEZA  [Cf  SE.ZER0F  19.89dE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 10 MHz

Output port: ~ Channel B; Low Channel Frequency: 2.405 GHz
Output power setting: 15; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 13.16 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 16.45 dBm = 44.2 mW

[AMAZ48E2A  [Cf  SE.ZEN[0f  19.45dE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 20 MHz

Output port: ~ Channel B; Low Channel Frequency: 2.4175 GHz
Output power setting: 15; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 14.07 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 17.36 dBm = 54.5 mW

[AMAZ48E2A  [Cf  SE.ZEN[0f  19.45dE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 5 MHz ADISPR 754E
Output port: ~ Channel B; Mid Channel Frequency: 2.440 GHz
Output power setting: 16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.69 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.98 dBm = 79mW




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 10 MHz

Output port: ~ Channel B; Mid Channel Frequency: 2.44 GHz
Output power setting:  16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.00dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.29dBm = 67.5mW

[AMAZ4BEZA  [Cf  SE.ZER0F  19.89dE |
—

19.89 dE




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 20 MHz

Output port: ~ Channel B; Mid Channel Frequency: 2.44 GHz
Output power setting:  16; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.56dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pole) = 18.85dBm = 76.8mW

[AMAZ4BEZA  [Cf  SE.ZER0F  19.89dE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 5 MHz

Output port: ~ Channel B; High Channel Frequency: 2.475 GHz
Output power setting: 15; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 15.20 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 18.49 dBm = 71 mW

[AMAZ4BE2A  [Cf  SE.ZEN[0f  ZR.4ZdE |
—
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Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 10 MHz

Output port: ~ Channel B; High Channel Frequency: 2.47 GHz
Output power setting:  14; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 13.48 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 16.77 dBm = 47.5 mW

[AMAZ4BE2A  [Cf  SE.ZEN[0f  ZR.4ZdE |




Test Date: 04-26-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r01
Section 9.2.3.1 — AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Jim O

EUT nominal channel bandwidth: 20 MHz

Output port: ~ Channel B; High Channel Frequency: 2.46 GHz
Output power setting:  12; Modulation Type: QPSK

Limit: [15.247(b)(3)]: 30 dBm (1 Watt) — 11 dB (antenna gain is 11 dB greater than the 6 dB
allowed) = 19 dBm conducted.

MIMO MATRIX A: Measure-and-sum technique for MIMO with Cross-Polarized antenna:
Measure and add 10 log(N) dB, where N is the number of outputs.
=101og(2)=3dB

Correction for duty cycle = 10 log (7.034067 ms / 7.515 ms) = 0.29 dB

Fundamental Emission AVERAGE Output Power = 12.37 dBm + 0.29 dB (for duty cycle) + 3 dB
(MIMO Cross-Pol) = 15.66 dBm = 36.8 mW

[AMAZ4BE2A  [Cf  SE.ZEN[0f  ZR.4ZdE |
—
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5 Company: Cambium Networks
DI s A Model Tested: C024045A001A

ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B3.0 Maximum Power Spectral Density — Conducted

Rule Section:

Test Procedure:

Description:

Limit:

Results:

Section 15.247(e)

FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

10.5 Method AVGPSD-2 (trace averaging across on and off times of the
EUT transmissions, followed by duty cycle correction)

Measure the duty cycle (x) of the transmitter output signal as described in 6.0.
Set instrument center frequency to DTS channel center frequency.

Set span to at least 1.5 times the OBW.

Set RBW to: 3 kHz < RBW < 100 kHz..

Set VBW >3 x RBW.

Detector = power averaging (RMS).

Ensure that the number of measurement points in the sweep > 2 x span/RBW.
Sweep time = auto couple.

Do not use sweep triggering. Allow sweep to “free run”.

Employ trace averaging (RMS) mode over a minimum of 100 traces.

Use the peak marker function to determine the maximum amplitude level.

Add 10 log (1/x), where X is the duty cycle measured in step (a, to the
measured PSD to compute the average PSD during the actual transmission time.

Measurements were taken for QPSK over a SMHz, 10MHz and 20MHz
modulation bandwidths at the low, middle and high channels of operation. EUT
was set to transmit continuously over various frequencies and power settings with
approximately a 94% duty cycle.

8 dBm in any 3 kHz band segment within the fundamental EBW during any time
interval of continuous transmission.

Passed
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Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Low Channel: Frequency = 2.4025 GHz

TX Output Power Setting = 16dBm SMHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-0.42 + 10log (1/.93) = -0.105 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-0.42 dBm VBW 300 kHz
2.40403307 GHz SWT 7.5 ms Unit dBm
10
¥11T73] —0.42 dBm
1 2.40403307 GHzZ
0 L 4
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-30

-40

-50

-80

=70

-80

-390

Center Z2.4025 GH=z 3 MH=z/ Span 30 MH=z

Date: 19.AFPR.2013 13:14:36



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Low Channel: Frequency = 2.405 GHz

TX Output Power Setting = 15dBm 10MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Limit: +8 dBm

Measurement (dBm) + duty cycle correction = PSD

PSD =-6.21 + 10log (1/.936) =-5.92 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF Attt 20 dB
-6.21 dBm VBW 300 kH=z
2.40887776 GHz SWT 7.5 ms Unit dBm
10
¥1|[T3] -4.21 dEn

2.40887776¢ GHz
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Center Z.405 CH=z 3 MHz/ Span 30 MH=z

Date: 19.APR.Z013 12:47:20



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Low Channel: Frequency =2.4175 GHz

TX Output Power Setting = 15dBm 20MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-8.67 + 10log (1/.955) = -8.47 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-8.67 dBm VBW 300 kHz

2.42540581 GHz SWT 7.5 m= Unit dBm
10

¥11T73] —8.67 dBm

2.42540581 GH=z
0

1
10 o'

-20
- 30
-40
-50
-60
-70
-80
-50

Center Z.4175 GH=z 3 MH=z/ Span 30 MH=z

Date: 19.AFPR.2013 13:50:53



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Mid Channel: Frequency = 2.440 GHz

TX Output Power Setting = 16dBm SMHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction). Measurement (dBm) + duty
cycle correction

Limit: +8 dBm

PSD =-0.42 + 10log (1/.93) = -0.105dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-0.42 dBm VBW 300 kHz
2.43858717 GHz SWT 7.5 ms Unit dBm
10
¥11T73] —0.42 dBm
1 2.43859717 GHzZ
0 L
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Center Z.44 GHz 3 MH=z/ Span 30 MH=z

Date: 19.AFPR.2013 13:28:56



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP 2.4GHz OFDM

Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O

Comment: Mid Channel: Frequency = 2.440 GHz
TX Output Power Setting = 16dBm 10MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-5.36 + 10log (1/.936) =-5.07 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF Attt 20 dB
-5.36 dBm VBW 300 kH=z

2.441713453 GH=z SWT 7.5 ms Unit dBm
10

¥1|1T3] -8.36 dEn

2.44171343 GHz
0
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Center Z.44 GH=z 3 MHz/ Span 30 MH=z

Date: 19.APR.Z013 12:51:21



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Mid Channel: Frequency = 2.440 GHz

TX Output Power Setting = 16dBm 20MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-5.77 + 10log (1/.955) =-5.57 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-5.77 dBm VEW 300 kHz
2.43233467 GHz SWT 7.5 ms Tnit dBm
10
¥11T73] —5.77 dBr

2.432334¢67 GHz
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Date: 19.AFPR.2013 13:54:27



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP 2.4GHz OFDM

Test: Maximum Peak Power Spectral Density - Conducted
Operator: Jim O

Comment: High Channel: Frequency = 2.475 GHz

TX Output Power Setting = 15dBm
RBW = 100 kHz

Span = 1.5 x EBW

Sweep = auto couple

5MHz BW
VBW =300 kHz
Detector = RMS
Trace = max hold

Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-1.48 + 10log (1/.93) = -1.16 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF Attt 20 dB
-1.48 dBm VBW 300 kH=z
2.47460922 GH=z SWT 7.5 ms Unit dBm
10
¥1|1T3] -1.48 den
2.47460922 GHz
1
i N
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-50
Center Z.475 CHz 3 MHz/ Span 30 MH=z

Date: 19.APR.Z013 13:39:23



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

04-19-2013
Cambium Networks
PMP450AP 2.4GHz OFDM

Maximum Peak Power Spectral Density - Conducted

Jim O

High Channel: Frequency = 2.470 GHz
TX Output Power Setting = 14dBm
RBW = 100 kHz

Span = 1.5 x EBW

Sweep = auto couple

10MHz BW
VBW =300 kHz
Detector = RMS
Trace = max hold

Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-5.87 + 10log (1/.936) =-5.58 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF Attt 20 dB
-5.87 dBm VBW 300 kHz
2.46882766 GH=z SWT 7.5 ms Unit dBm
10
¥1|1T3] -5.87 dEn
2.46882766 GHz
0
1
-10 w&\“
-z20 ; E
-30
-40
-50
-&0
-70
-80
-50
Center Z.47 GHz 3 MHz/ Span 30 MH=z

Date: 19.APR.Z013 13:01:45



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP 2.4GHz OFDM

Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O

Comment: High Channel: Frequency = 2.460 GHz
TX Output Power Setting = 12dBm 20MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel A

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-9.47 + 10log (1/.955) =-9.27 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF Attt 20 dB
-59.47%7 dBm VBW 300 kH=z
2.45341683 GH=z SWT 7.5 ms Unit dBm
10
¥1|1T3] -9.47 den
2.45341683 GHz
0
1
_lo !
-20
-30
-40
-50
-&0
-70
-80
-50
Center Z.4& GHz 3 MHz/ Span 30 MH=z

Date: 19.APR.Z013 14:01:51



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Low Channel: Frequency = 2.4025 GHz

TX Output Power Setting = 16dBm SMHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-1.60 + 10log (1/.936) =-1.29 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-1.60 dBm VEW 300 kHz
2.40367234 GHz SWT 7.5 ms Tnit dBm
10
¥11T73] -1.60 dBrm

1 2.40367234 GH=z
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Date: 19.AFPR.2013 13:19:26



Test Date: 04-19-2013

Company: Cambium Networks

EUT: PMP450AP 2.4GHz OFDM

Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O

Comment: Low Channel: Frequency = 2.405 GHz
TX Output Power Setting = 15dBm 10MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction). Measurement (dBm) + duty
cycle correction

Limit: +8 dBm

PSD =-5.63 + 10log (1/.936) =-5.34 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF Attt 20 dB
-5.63 dBm VBW 300 kH=z
2.40713427 GHz SWT 7.5 ms Unit dBm
10
¥1|[T3] -H4.63 dEn

2.40713427 GHz
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Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Low Channel: Frequency =2.4175 GHz

TX Output Power Setting = 15dBm 20MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-7.51 + 10log (1/.955) =-7.31 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF Attt 20 dB
-7.51 dBm VBW 300 kH=z
2.42540581 GHz SWT 7.5 ms Unit dBm
10
¥1|[T3] -1.51 dEn

2.42540581 GHz
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Test Date:
Company:
EUT:
Test:
Operator:
Comment:

04-19-2013
Cambium Networks
PMP450AP 2.4GHz OFDM

Maximum Peak Power Spectral Density - Conducted

Jim O

Mid Channel: Frequency = 2.440 GHz
TX Output Power Setting = 16dBm
RBW = 100 kHz

Span = 1.5 x EBW

Sweep = auto couple

5MHz BW
VBW =300 kHz
Detector = RMS
Trace = max hold

Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-0.54 + 10log (1/.936) = -0.23 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-0.54 dBm VEW 300 kHz
2.44183367 GHz SWT 7.5 ms Tnit dBm
10
¥11T73] —0.54 dBm

2.44183367 GH=z
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Date: 19.AFPR.2013 13:25:51



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: Mid Channel: Frequency = 2.440 GHz

TX Output Power Setting = 16dBm 10MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-4.01 + 10log (1/.936) =-3.72 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-4.01 dBm VEW 300 kHz
2.43618236 GHz SWT 7.5 ms Tnit dBm
10
¥11T73] —4.01 dBrm

2.43018236 GH=z
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Date: 19.AFPR.2013 12:53:41



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

04-19-2013
Cambium Networks
PMP450AP 2.4GHz OFDM

Maximum Peak Power Spectral Density - Conducted

Jim O

Mid Channel: Frequency = 2.440 GHz
TX Output Power Setting = 16dBm
RBW = 100 kHz

Span = 1.5 x EBW

Sweep = auto couple

20MHz BW
VBW =300 kHz
Detector = RMS
Trace = max hold

Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-6.48 + 10log (1/.955) = -6.28 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-6.48 dBm VEW 300 kHz
2.44658317 GHz SWT 7.5 ms Tnit dBm
10
¥11T73] —@.48 dBrm

2.44658317 GH=z

1

-20

-30

-40

-50

-80

=70

-80

-390

Center Z.44 GHz 3 MH=z/ Span 30 MH=z

Date: 19.AFPR.2013 13:55:48



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

04-19-2013
Cambium Networks
PMP450AP 2.4GHz OFDM

Maximum Peak Power Spectral Density - Conducted

Jim O

High Channel: Frequency = 2.475 GHz
TX Output Power Setting = 15dBm
RBW = 100 kHz

Span = 1.5 x EBW

Sweep = auto couple

5MHz BW
VBW =300 kHz
Detector = RMS
Trace = max hold

Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-1.83 + 10log (1/.936) =-1.512 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-1.33 dBm BW 300 kH=z

2.47292585 GH=z SWT 7.5 m= Unit ABm
10

¥11T73] -1.83 dBrm

2.47292585 GH=z
-10
-20
- 30
-40
-50
-60
-70
-80
-50

Center Z.475 GH= 3 MH=z/ Span 30 MH=z

Date: 19.AFPR.2013 13:41:26



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

04-19-2013

Cambium Networks

PMP450AP 2.4GHz OFDM

Maximum Peak Power Spectral Density - Conducted

Jim O

High Channel: Frequency = 2.470 GHz

TX Output Power Setting = 14dBm 10MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-6.35 + 10log (1/.936) = -6.06 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-6.35 dBm VBW 300 kHz

2.46738477 GHz SWT 7.5 ms Unit dBm

¥11T73] —6.35 dBm

2.46738477 GH=z

=10

1

foo

-20

-30

-40

-50

-80

=70

-80

-390

Center Z.47 GHz 3 MH=z/ Span 30 MH=z

Date:

19.AFR.2013 12:57:44



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450AP 2.4GHz OFDM
Test: Maximum Peak Power Spectral Density - Conducted

Operator: Jim O
Comment: High Channel: Frequency = 2.460 GHz

TX Output Power Setting = 12dBm 20MHz BW
RBW =100 kHz VBW =300 kHz
Span = 1.5 x EBW Detector = RMS
Sweep = auto couple Trace = max hold
Channel B

Method 10.5 AVGPSD-2 (trace averaging across on and off times of the EUT
transmission, followed by the duty cycle correction).

Measurement (dBm) + duty cycle correction

Limit: +8 dBm

PSD =-9.69 + 10log (1/.955) =-9.49 dBm/100kHz

Marker 1 [T3] RBW 100 kH=z RF ALL 20 dB
-9.65 dBm VBW 300 kHz
2.46772545 GHz SWT 7.5 m= Unit dBm
10
¥11T73] -9.69 dBm
2.46772545 GHz
0
1
-10 v
_20 §
- 30
-40
-50
-60
-70
-80
-50
Center Z.4& GHz 3 MH=z/ Span 30 MH=z

Date: 19.AFPR.2013 14:=00:17



5 Company: Cambium Networks
DI s A Model Tested: C024045A001A

ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B4.0 Maximum Unwanted Emission Levels — Conducted

Rule Section:

Test Procedure:

Description:

Limit:

Results:

Section 15.247(d)

FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

11.0 - 11.3 Emissions in non-restricted frequency bands

RBW =100 kHz

VBW > 300 kHz

Span to > 1.5 times the DTS bandwidth (Reference Level)

Set the center frequency and span to encompass frequency range to be measured.
(Emission Level)

Detector = peak

Sweep = auto couple

Trace mode = max hold

Measurements were taken for QPSK over a SMHz, 10MHz and 20MHz
modulation bandwidths at the low, middle and high channels of operation. EUT
was set to transmit continuously over various frequencies and power settings with
approximately a 94% duty cycle.

30 dB below maximum in-band average PSD level (maximum level in any 100
kHz band). Average output power procedure was used to measure the
fundamental emission power

Passed
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Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW
Channel A

Reference Level measurement
Limit=10.24Bm — 30 dB =-19.76 dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 10.24 dBm VBW 300 kH=z
13.1 dBm 2.40457415 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset 'l rmoq q 1 1
L] T = = = o0l
2.40457415 GHz
1
10 y
0
-10
-20
-30
—-40
-50
-&0
=70
-76.9
Center 2Z.4025 GH=z 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 12:30:54



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW

Channel A

Frequency Range 30M-1GHz
Emission Level measurement
Limit (D1) = 10.24Bm — 30 dB =-19.76 dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-58.54 dBm VBW 300 kH=z

1.00000000 GHz SWT 245 ms Unit dBm
a
-10

] T e | & ABm

-30
-40
-50

‘r

o RISV
-70
-80
-90
-100

Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date:

19.APR.2013 08:40:33



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW

Channel A

Frequency Range 1-10GHz
Emission Level measurement
Limit (D1) = 10.24Bm — 30 dB =-19.76 dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.30 dBm VBW 300 kHz

1 6.98797595 GHz SWT 2.25 s Unit dBm
0
-10

—_20=0l =1 & B

-30
-40
-50
-&0
=70
-80
-90
-100

Start 1 GHz 300 MHz/ Stop 10 GHz

Date:

19.APR.2013 08:37:31



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW

Channel A

Frequency Range 10-18GHz
Emission Level measurement
Limit (D1) = 10.24Bm — 30 dB =-19.76 dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.87 dBm VBW 300 kH=z
13.11022044 GH=z SWT 2 s Unit dBm
a
-10
—_20=0l =1 & dBm
-30
-40
-50 >
L W
I B W
-0
-70
-80
-90
-100
Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date:

19.APR.2013 08:42:30



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW
Channel A

Frequency Range 18-26GHz
Emission Level measurement
Limit (D1) = 10.24Bm — 30 dB =-19.76 dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-52.50 dBm VB 300 kH=
22.50501002 GH=z SWT 2 = Unit dBm
0
-10
_zo=0l =14 & AR
-30
—-40
-50
| W
Dl A
-&0
-70
-80
-50
-100
Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 19.APR.2013 08:43:3¢@



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW
Channel A

Reference Level measurement
Limit = 5.15dBm — 30 dB =-23.85dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 5.15 dPm VBW 300 kH=z
13.1 dBm 2.40533066 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset 'l rmoq g4 1c 1
L] [ S e W A
2.40533066 GHz
10
1
0
-10
-20
-30
|
—-40
-50
-&0
=70
-76.9
Center 2.405 GHz 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 12:59:21



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW
Channel A

Frequency Range = 30M-1 GHz
Emission Level measurement
Limit (D1) =5.15dBm — 30 dB = -23.85dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-558.13 dBm VBW 300 kHz
920.30060120 MHz SWT 245 ms Unit dBm
0
Y2l [T3] -58.13 odBrn
940.30060120 MHZ
-1 TITT3] —57.14 dBn

1.00000000 GHz

-20
—D1 —-23.85 dBm

-30

-40

=50

-&0

=70

-80

=50

-100

Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date: 19.APR.2013 10:19:35



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW

Channel A

Frequency Range = 1-10 GHz
Emission Level measurement
Limit (D1) = 5.15dBm — 30 dB = -23.85dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
~53.45 dBm VEW 300 kHz
1 6.96993988 GHz SWT 2.25 s Unit dBm
0 hvi

Yo (T3] -53.45 dBnf

6.96993988 GHz

-10 TTIITS] 55 dBd

2.40681363 GHz
-20

- D1 -23.85 |dBm

-30
—-40
-50
-&0
-70
—-80
-90
-100

Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 19.APR.2013 10:z17:0@



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW

Channel A

Frequency Range = 10-18 GHz
Emission Level measurement
Limit (D1) = 5.15dBm — 30 dB = -23.85dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-53.70 dBm VEW 300 kHz
15.27454910 GHz SWT 2 s Unit dBm
0
¥Y1|[T3] -53.70 JBnf
15.27454%10 GHz
-10
-Z0
—D1 -23.85 dBm
-30
—-40
-50 T
-&0
-70
-80
-90
-100
Start 10 GHz 800 MHz/ Stop 18 GH=z

Date: 19.APR.2013 10:15:47



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW
Channel A

Frequency Range = 18-26 GHz
Emission Level measurement
Limit (D1) = 5.15dBm — 30 dB = -23.85dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
~51.26 dBm VEW 300 kHz
21.71943888 GHz SWT 2 s Unit dBm
ol
¥Y1|[T3] -51.26 JBnf

41.715943888 GHz
-10

-20

D1 -23.85 dBm

-30

-40

-50 4wbvégw@

-60

=70

-80

-90

-100

Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 19.APR.2013 10:14:49



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW

Channel A

Reference Level measurement
Limit =2.82dBm — 30 dB =-27.18dBm

» Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z RF ALT 0 dB
23.1 dBm 2.82 dBm VB 300 kH=
13.1 dBm 2.41963427 GHz SWT 1 s Unit dBm
z3.1
20 2.1 HBE Offaét L FE T el .
2.41963427 GHz
10
1
o ﬁ%%mkﬁ
-10
-20
-30
-40
-50
-&0
-70
-76.5
Center 2.4175 GHz 3 MHEz/ Span 30 MHz

Date:

18.APR.2013 13:20:45



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW

Channel A

Frequency Range = 30M - 1GHz
Emission Level measurement
Limit =2.82dBm — 30 dB =-27.18dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-56.50 dBm VBW 300 kHz

522.24448858 MH=z SWT 245 ms Unit dBm
0
-10
-20

D1 -27.18 dBm
-30
-40
-50
2

M?
-&0
=70
-80
-90
-100

Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date: 18.APR.2013 14:59:00



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW

Channel A

Frequency Range =1 - 10GHz
Emission Level measurement
Limit =2.82dBm — 30 dB =-27.18dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
Z2.41 dBm VBW 300 kHz
1 2.40681363 GH=z SWT 2.25 s Unit dBm
0 k. A
-10
-20
—D1 -27.18 [HBm

-30
-40
-50
-&0
=70
-80
-90
-100

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 18.APR.2013 15:01:52



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW

Channel A

Frequency Range = 10-18GHz
Emission Level measurement
Limit =2.82dBm — 30 dB =-27.18dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-53.54 dBm WBW 300 kH=
13.27054108 GH=z SWT Z = Unit dBm
0
-10
-20
—D1 —-27.18 dBm
-30
-40
-50 T
‘W W
-&0
=70
-80
-90
-100
Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 18.APR.2013 15:05:08



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW
Channel A

Frequency Range = 18-26GHz
Emission Level Measurement
Limit =2.82dBm — 30 dB =-27.18dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-52.74 dBm VB 300 kH=
22.52104208 GH=z SWT 2 = Unit dBm
0
-10
-Z0
HD1 -27.18 dBm
-30
—-40
-50 —
ok i
-&0
-70
-80
-50
-100
Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 18.APR.2013 15:06:12



Test Date: 4-18-13
Company:

EUT: PMP 450AP 2.4GHz

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz

Cambium Networks

Detector = Peak
Trace = max hold

Output power setting 16dBm @ 5 MHz BW
Channel A

Sweep = auto couple

Mid Channel Transmit = 2.44GHz

Reference Level measurement

Limit=10.71Bm — 30 dB =-19.29 dBm

» Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z RF ALT 0 dB
23.1 dBm 10.71 dBm VBW 300 kHz
13.1 dBm 2.44207415 GHz SWT 1 s Unit dBm
23.1
20 3.1 AR Offaet Y- | moy S B e
2.44207415 GHz
1
10 "‘?
0
-10
-20
-30
-40
-50
6o T
-70
-76.9

Center 2.44 GHz

Date: 18.APR.2013

12:27:17

3 MHz/

Span 30 MHz



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW

Channel A

Frequency Range = 30M-1 GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

-10

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
~57.83 dBm VEW 300 kHz

990.28056112 MH=z SWT 245 ms Unit dBm

Yo (T3] -57%.83 dBnf

990.2805¢4112 MHZ

YT [T3] —59.85 dBr

1.00000000 GHz

_solDl -19.29 dBu

-30

-40

-50

-60

=70

-80

-90

-100

Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date:

19.APR.2013 09:08:20



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW

Channel A

Frequency Range 1-10 GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

-10

-30

-40

-50

-60

=70

-80

-90

-100

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-52.93 dBm VEW 300 kHz

1 6.95150331 GHz SWT 2.2b s Unit dBm

v}
Yo (T3] -54.93 dBnf
6.951580381 GHZzZ
FTIIT3] T0.80 den
2.42484970 GHz

_ool=Dl —14.29 M

Start 1 GH= 900 MHz/ Stop 10 GH=z

Date:

19.APR.2013 09:05:49



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW
Channel A

Frequency Range 10-18GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-53.72 dBm VBW 300 kH=z
14.08817635 GH=z SWT 2 s Unit dBm

a
-10
_opl=Ll —=194.29 dBm
-30
-40
-50 T

-&0

=70

-80

=50

-100

Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 19.APR.2013 059:04:24



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW
Channel A

Frequency Range 18-26GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-52.78 dBm VBW 300 kHz
23.06613226 GHz SWT 2 s Unit dBm
0
-10
_opl=Ll —=194.29 dBm
-30
-40
-50 1
-&0
-70
-80
-90
-100
Start 18 GH=z 800 MH=z/ Stop 26 GHz

Date: 19.APR.2013 09:02:20



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted
Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW

Channel A

Reference Level measurement

Limit = 6.36dBm — 30 dB = -23.64dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 6.36 dBm VBW 300 kHz
13.1 dBm 2.44033066 GH=z SWT 1 s Unit dBm
Z23.1
20 3.1 AR affaet ¥4 oy 15
CLr=r] | T v m N
2.44033066 GHz
10 T
0
-10
-20 ;
-30 j %
-40
-50
-60
=70
-76.8
Center Z.44 GH=z 3 MH=z/ Span 30 MH=z

Date:

18.APR.2013 13:01:20



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW

Channel A

Frequency Range = 30M-1GHz
Emission Level measurement
Limit (D1) = 6.36dBm — 30 dB = -23.64dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-5é6.75 dBm VB 300 kH=

931.96352786 MH=z SWT 245 ms Unit dBm
0

¥Y1|[T3] -54.75 dBnf

9311.96352786 MHZ
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Start 30 MHz 97 MHEHz/ Steop 1 GHz
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Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW
Channel A

Frequency Range = 1-10 GHz
Emission Level measurement
Limit (D1) = 6.36dBm — 30 dB = -23.64dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-53.64 dBm VBW 300 kHz
1 6.95190381 GHz SWT 2.25 s Unit dBm
0 hvi
Yo (T3] -53.64 dBnf
6.95190381 GHz
-10 TTIITS] 05 dBd

2.44288577 GHz

-20
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Start 1 GH= 900 MHz/ Stop 10 GH=z
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Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW
Channel A

Frequency Range = 10-18 GHz
Emission Level measurement
Limit (D1) = 6.36dBm — 30 dB = -23.64dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-57.04 dBm VBW 300 kHz
10.00000000 GHz SWT 2 s Unit dBm
0
Y2l [T3] -57.04 B
1o.00000000 =HZ
-1 TITT3] —57.04 dBn

J0.00000000 GHz

-20
—D1 —-23.64 dBm
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Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 19.APR.2013 09:52:42



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted
Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak
Trace = max hold
Output power setting 16dBm @ 10 MHz BW
Channel A

Frequency Range = 18-26 GHz

Emission Level measurement

Limit (D1) = 6.36dBm — 30 dB =-23.64dBm

Sweep = auto couple

Mid Channel Transmit = 2.44GHz

-10

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-52.15 dBm VBW 300 kHz

22.23246493 GHz SWT 2 s Unit dBm

Y1) [T3] -53.15 B

42.2324d493 cHz
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Start 18 GHz

Date:
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Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW
Channel A

Reference Level measurement
Limit = 3.94dBm — 30 dB = -26.06dBm

» Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z RF ALT 0 dB
23.1 dBm 3.94 dBm VB 300 kH=
13.1 dBm 2.44213427 GHz SWT 1 s Unit dBm
z3.1
20 3.1 AR offaet L BN PP
2.44213427 GHz
10
1
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-10
-20
-30
-40
-50
-&0
-70
-76.5
Center 2.44 GHz 3 MHEz/ Span 30 MHz

Date: 18.APR.2013 13:17:39



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = Max Hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel A

Frequency Range 30M-1GHz
Emission Level measurement
Limit = 3.94dBm — 30 dB =-26.06dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-57.65 dBm VBW 300 kHz

813.38677355 MH=z SWT 245 ms Unit dBm
0
-10
-20

—D1 -2d.06 dBm
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-40
-50
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-80
-90
-100

Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date: 18.APR.2013 15:18:30



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = Max Hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel A

Frequency Range 1-10GHz
Emission Level measurement
Limit = 3.94dBm — 30 dB =-26.06dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.45 dBm VBW 300 kHz
1 6.95150381 GH=z SWT 2.25 s Unit dBm
0 hvi
-10
-20
D1 -2d.06 [HBm
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-40
-50
-&0
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-80
-90
-100

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 18.APR.2013 15:16:43



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = Max Hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel A

Frequency Range 10-18GHz
Emission Level measurement
Limit = 3.94dBm — 30 dB =-26.06dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-54.42 dBm VBW 300 kH=z

14.55310621 GH=z SWT 2 s Unit dBm
a
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-20
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-50
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-100

Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 18.APR.2013 15:14:1¢



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel A

Frequency Range 18-26GHz
Emission Level measurement
Limit = 3.94dBm — 30 dB =-26.06dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-51.89 dBm VBW 300 kHz
22.31262525 GHz SWT 2 s Unit dBm
0
-10
-20
—D1 -24§.06 dBm
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-40
- M
Hhry ]
-&0
=70
-80
-90
-100
Start 18 GH=z 800 MH=z/ Stop 26 GHz

Date: 18.APR.2013 15:12:43




Test Date: 4-18-13

Company: Cambium Networks

EUT: PMP 450AP 2.4GHz

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz

Detector = Peak
Trace = max hold

Output power setting 15dBm @ 5 MHz BW
Channel A

Sweep = auto couple

High Channel Transmit =2.475GHz

Reference Level measurement

Limit=10.71Bm — 30 dB =-19.29 dBm

5, Max/Ref Lwvl Marker 1 [T3] EBW 100 kH=z RF ALt 0 4dB
23.1 dBm 10.71 dBm B 300 kH=z
13.1 dBm 2.47707415 GH=z SWT 1 = Unit dBm
23.1
20 3.1 AR Gffset L AR S B e
2.47707415 GH=z
1
10 “y
o]
-10
-z0
-30
—-40
-50
-&0
-70
-76.5

Center 2.475 GHz

Date: 183.APR.2013

11:50:56

3 MHz/

Span 30 MH=z



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit =2.475GHz
Output power setting 15dBm @ 5 MHz BW

Channel A

Frequency Range = 30MHz-1 GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
~57.49 dBm VEW 300 kHz

990.28056112 MH=z SWT 245 ms Unit dBm
ol

Yo (T3] -57%.49 JBnf

990.2805¢4112 MHZ

-10 TTIITS] —T7.67 dB
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Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 19.APR.2013 09:13:03



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit =2.475GHz
Output power setting 15dBm @ 5 MHz BW
Channel A

Frequency Range = 1-10 GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.29 dBm VBW 300 kHz
1 6.95190381 GHz SWT 2.25 s Unit dBm
0
Y2l [T3] -53.29 B
6.95190381 =HzZ
-1 TITT3] .58 dBn

2.47895792 GHz
_sol=Dl -19.29 $Em

-30

-40

=50

-&0

=70

-80

=50

-100

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 19.APR.2013 09:15:12



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit =2.475GHz
Output power setting 15dBm @ 5 MHz BW

Channel A

Frequency Range = 10-18 GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.97 4dBm VBW 300 kHz
17.29458918 GHz SWT 2 s Unit dBm
0
Y2l [T3] -53.97 B
17.29454918 GHz
-1 TITT3] —56.98 dBn
1o0.00000000 GHz
_ool=Dl =19.29 dFm
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-50 5
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-&0
-70
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-50
-100
Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 19.APR.2013 0%:16:55



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit =2.475GHz
Output power setting 15dBm @ 5 MHz BW

Channel A

Frequency Range = 18-26 GHz
Emission Level measurement
Limit (D1)=10.71Bm — 30 dB =-19.29 dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-52.71 4dBm VBW 300 kHz
21.51102204 GHz SWT 2 s Unit dBm
0
Y2l [T3] -53.71 B
41.51102204 cHz
-1 TITT3] —56.03 dBn
18.00000000 GHz
_ool=Dl =19.29 dFm
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-40
-50
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-&0
-70
-80
-50
-100
Start 18 GH=z 800 MH=z/ Stop 26 GHz

Date: 19.APR.2013 09:18:54



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted
Jim O

RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold
Output power setting 14dBm @ 10 MHz BW
Channel A

Reference Level measurement

Limit = 5.07dBm — 30 dB = -24.93dBm

High Channel Transmit = 2.470GHz

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 5.07 dPm VBW 300 kH=z
13.1 dBm 2.47303607 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset 'l rmoq o 1
L] p= ey SO IT
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Date:
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Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit = 2.470GHz

Output power setting 14dBm @ 10 MHz BW
Channel A

Frequency Range = 30M-1 GHz

Emission Level measurement

Limit (D1) = 5.07dBm — 30 dB = -24.93dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-57.30 dBm VB 300 kH=

945.57114228 MH=zZ SWT 245 ms Unit dBm
0

¥Y1|[T3] -5%.30 JBnf
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Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 19.APR.2013 0%9:45:52



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted
Jim O

RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold
Output power setting 14dBm @ 10 MHz BW
Channel A

Frequency Range = 1-10 GHz

Emission Level measurement

Limit (D1) =5.07dBm — 30 dB =-24.93dBm

High Channel Transmit = 2.470GHz

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
~53.87 dBm VEW 300 kHz

1 6.98797595 GHz SWT 2.25 s Unit dBm
ol

Yo (T3] -53.87 dBnf

6.987937595 GHz

-10 TTIITS] T.E8 dBd
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Start 1 GH= 900 MHz/ Stop 10 GH=z
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Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit = 2.470GHz
Output power setting 14dBm @ 10 MHz BW

Channel A

Frequency Range = 10-18 GHz
Emission Level measurement
Limit (D1) = 5.07dBm — 30 dB = -24.93dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-54.27 dBm VBW 300 kH=z

13.60721443 GHz SWT 2 3 Unit dBrm
0

¥Y1|[T3] -54.27 JBnf

13.60721443 GHzZ
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-Z0

D1 —-24.93 dBm
-30
—-40
-50
«M!wiwﬂ\

-&0
-70
-80
-90
-100
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Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.470GHz
Output power setting 14dBm @ 10 MHz BW
Channel A

Frequency Range = 18-26 GHz
Emission Level measurement
Limit (D1) = 5.07dBm — 30 dB = -24.93dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
~51.73 dBm VEW 300 kHz
22.04008016 GHz SWT 2 s Unit dBm
ol
¥Y1|[T3] -51.73 JBnf

42.04008016 GHz
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Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 19.APR.2013 09:42:42



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel A

Reference Level measurement
Limit = 0.65dBm — 30 dB =-29.35dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 0.65 dBm VBW 300 kH=z
13.1 dBm 2.46213427 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR affaet ¥4 oy A
CLr=r] = B = = 1
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10
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Center Z.46 GH=z 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 13:15:27



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel A

Frequency Range 30M-1GHz
Emission Level measurement
Limit = 0.65dBm — 30 dB =-29.35dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-57.65 dBm VEBW 300 kHz

813.38677355 MHz SWT 245 ms Unit dBm
0
-10
-Z0

_agl=Dl =29.35 dBm

—-40
-50

W 1
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-70
-80
-90
-100

Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 18.APR.2013 15:23:38



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel A

Frequency Range 1-10GHz
Emission Level measurement
Limit = 0.65dBm — 30 dB =-29.35dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-53.38 dBm VB 300 kH=
G.93386774 GH=z SWT 2.25 s Unit dBm

-10

-20

_aol=Dl -29.35 [FEm

-40

-50

-60

=70

-80

-90

-100

Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 18.APR.2013 1B5:25:2¢@



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW

Channel A

Frequency Range 10-18GHz
Emission Level measurement
Limit = 0.65dBm — 30 dB =-29.35dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-54.18 dBm VBW 300 kHz
13.89575158 GH=z SWT 2 s Unit dBm
0
-10
-20
_3pf=Pll -29.35 dBm
-40
-50 >
L
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-&0
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-80
-90
-100
Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 18.APR.2013 15:26:53



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel A

Frequency Range 18-26GHz
Emission Level measurement
Limit = 0.65dBm — 30 dB =-29.35dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-52.09 dBm VBW 300 kH=z
22.53707415 GHz SWT 2 s Unit dBm
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Start 18 GH=z 800 MH=z/ Stop 26 GHz

Date: 18.APR.2013 15:31:09



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW
Channel B

Reference Level measurement
Limit = 9.82dBm — 30 dB =-20.18dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 9.83 dBm VBW 300 kH=z
13.1 dBm 2.40457415 GHz SWT 1 = Unit dBm
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20 3.1 AR affaet ¥4 oy 3 15
CLr=r] I IS R n i

2.40457415 GHz
1
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Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW
Channel B

Frequency Range 30M-1GHz
Emission Level measurement
Limit (D1) = 9.82dBm — 30 dB = -20.18dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-56.78 dBm VB 300 kH=
949.45851784 MH=zZ SWT 245 ms Unit dBm
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Start 30 MHz 97 MHEHz/ Steop 1 GHz
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Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW
Channel B

Frequency Range 1-10GHz
Emission Level measurement
Limit (D1) = 9.82dBm — 30 dB = -20.18dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-53.07 dBm VEBW 300 kHz
1 6.95190381 GHz SWT 2.25 s Unit dBm
0 kv
-10
-20=b+ = = T
-30
—-40
-50
-&0
-70
-80
-90
-100
Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 19.APR.2013 08:50:27



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.4025GHz
Output power setting 16dBm @ 5 MHz BW
Channel B

Frequency Range 10-18GHz
Emission Level measurement
Limit (D1) = 9.82dBm — 30 dB = -20.18dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.82 dBm VBW 300 kH=z
13.23847695 GH=z SWT 2 s Unit dBm
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Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted
Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak
Trace = max hold
Output power setting 16dBm @ 5 MHz BW
Channel B

Frequency Range 18-26GHz

Emission Level measurement

Limit (D1) =9.82dBm — 30 dB =-20.18dBm

Sweep = auto couple

Low Channel Transmit = 2.4025GHz

-10

-20j=E%

-30

-40

-50

-60

=70

-80

-90

-100

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-51.29 dBm VB 300 kH=
22.12024048 GH=z SWT 2 = Unit dBm
L= 1 \_:LIT_’)J.
o
] b AN
Fort s 1
Start 18 GHz 800 MHz/ Stop Ze GHz

Date:

19.APR.2013 08:46:30



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW
Channel B

Reference Level measurement
Limit = 5.99dBm — 30 dB =-23.01dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 5.99 dPm VBW 300 kH=z
13.1 dBm 2.40623246 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset 'l rmoq g o0 an
L] = SO IT
2.40623246 GHz
10
/Wiwz/\w
0
-10
-20
-30
|
—-40
-50
-&0
=70
-76.9
Center 2.405 GHz 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 12:56:55



Test Date: 4-19-2013

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW
Channel B

Frequency Range = 30M-1 GHz
Emission Level measurement
Limit (D1) = 5.99dBm — 30 dB = -23.01dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
~56.08 dBm VEW 300 kHz
941.68336673 MHz SWT 245 ms Unit dBm
ol
¥Y1|[T3] -54.08 dBnf

941.68334673 MHZ
-10

-20

D1 -23.01 dBm

-30

-40

-50

-60

=70

-80

-90

-100

Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 19.APR.2013 10:07:51



Test Date: 4-19-2013

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW
Channel B

Frequency Range = 1-10 GHz
Emission Level measurement
Limit (D1) = 5.99dBm — 30 dB = -23.01dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.22 dBm VBW 300 kHz
1 6.96993988 GHz SWT 2.25 s Unit dBm
0
Y2l [T3] -53.22 dBrn
6.969939588 oHz
-1 TITT3] T.30 o5

2.38877756 GHz

-20
D1 -23.01 jdBm

-30

-40

=50

-&0

=70

-80

=50

-100

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 19.APR.2013 10:09:35



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-2013
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW

Channel B

Frequency Range = 10-18 GHz
Emission Level measurement
Limit (D1) = 5.99dBm — 30 dB = -23.01dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-54.10 dBm VEW 300 kHz
13.19033076 GHz SWT 2 s Unit dBm
0
¥Y1|[T3] -54.10 JBrf
13.13038076 GHz
-10
-Z0
—D1 —-23.01 dBm
-30
—-40
-50 ]
Wv
-&0
-70
-80
-90
-100
Start 10 GHz 800 MHz/ Stop 18 GH=z

Date: 19.APR.2013 10:z10:4¢@



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-2013
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.405GHz
Output power setting 15dBm @ 10 MHz BW

Channel B

Frequency Range = 18-26 GHz
Emission Level measurement
Limit (D1) = 5.99dBm — 30 dB = -23.01dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-52.14 dBm VEW 300 kHz

22.985971%4 GHz SWT 2 s Unit dBm
0

¥Y1|[T3] -54.14 JBnf

42.98597194 GHz
-10
-Z0

—D1 —-23.01 dBm

-30
—-40
-&0
-70
-80
-90
-100

Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 19.APR.2013 10:11:53



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW
Channel B

Reference Level measurement
Limit =2.41dBm — 30 dB =-27.59dBm

» Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z RF ALT 0 dB
23.1 dBm 2.41 dBm VB 300 kH=
13.1 dBm 2.41963427 GHz SWT 1 s Unit dBm
z3.1
20 3.1 AR offaet L BN P T

Z2.41963427 GHz

10

-10

-20

-30

-40

=50

-&0

=70

-76.5%

Center 2.4175 GHz 3 MHEz/ Span 30 MHz

Date: 18.APR.2013 153:24:04



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW

Channel B

Frequency Range = 30M-1GHz
Emission Level measurement
Limit (D1)=2.41dBm — 30 dB =-27.59dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-56.50 dBm VB 300 kH=
922.24448898 MH=z SWT 245 ms Unit dBm
0
-10
-Z0
D1 -27.5% dBm
-30
—-40
-50
2
M’
-&0
-70
-80
-50
-100
Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 18.APR.2013 14:56:04



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW
Channel B

Frequency Range = 1-10GHz
Emission Level measurement
Limit (D1)=2.41dBm — 30 dB =-27.59dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
1.40 dBm VEBW 300 kHz
5 2.40681363 GHz SWT 2.25 s Unit dBm
0 ¥
-10
-Z0
D1 -27.5% [HBm

-30
—-40
-50

‘7
-&0
-70
-80
-90
-100

Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 18.APR.2013 14:54:51



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW

Channel B

Frequency Range = 10-18GHz
Emission Level measurement
Limit (D1)=2.41dBm — 30 dB =-27.59dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.81 dBm VBW 300 kH=z

12.82164329 GH=z SWT 2 s Unit dBm
a
-10
-20

D1 —-27.55% dBm
-30
-40
-50 >

&mwl@@f FNPLA:
-0
-70
-80
-90
-100

Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 18.APR.2013 14:50:05



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Low Channel Transmit = 2.417.5GHz
Output power setting 15dBm @ 20 MHz BW
Channel B

Frequency Range = 18 — 26GHz
Emission Level measurement
Limit (D1)=2.41dBm — 30 dB =-27.59dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.69 dBm VBW 300 kH=z
22.0400801¢6 GH=z SWT 2 s Unit dBm
a
-10
-20
D1 —-27.55% dBm
-30
-40
-50 5
| %MM
ALY
-0
-70
-80
-90
-100
Start 18 GH=z 800 MH=z/ Stop 26 GHz

Date: 18.APR.2013 14:47:57



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW

Channel B

Reference Level measurement
Limit = 10.33dBm — 30 dB =-19.67dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 10.33 dBm VBW 300 kH=z
13.1 dBm 2.44207415 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset 'l rmoq q 1
L] i g e W A
2.44207415 GHz
1
10 ¥y
0
-10
-20
-30
—-40
-50
-&0
=70
-76.9
Center Z.44 GH=z 3 MH=z/ Span 30 MH=z

Date:

18.APR.2013 12:37:41



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW

Channel B

Frequency Range 30M-1Ghz
Emission Level measurement
Limit (D1) =10.33dBm — 30 dB =-19.67dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-56.78 dBm VEBW 300 kHz

549.45391734 MHz SWT 245 ms Unit dBm
0
-10

=0l =19_& AR

-30
-40
-50

W
-60
-70
-80
-90
-100

Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 19.APR.2013 08:55:35



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW

Channel B

Frequency Range 1-10 GHz
Emission Level measurement
Limit (D1) =10.33dBm — 30 dB =-19.67dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-53.74 dBm VB 300 kH=
1 G.96953988 GH=z SWT 2.25 s Unit dBm
0 v
-10
,Zo_ﬁ'l —19_& H B
-30
—-40
-50
-&0
=70
-80
-90
-100
Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 19.APR.2013 08:57:38



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW
Channel B

Frequency Range 10-18 GHz
Emission Level measurement
Limit (D1) =10.33dBm — 30 dB =-19.67dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-54.35 dBm VB 300 kH=

14.20040080 GHz SWT 2 = Unit dBm
0
-10

=0l =19_& AR
-30
—-40
-50
M

-&0
=70
-80
-90
-100

Start 10 GHz 800 MHz/ Stop 18 GH=z

Date: 19.APR.2013 08:58:55



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 5 MHz BW
Channel B

Frequency Range 18-26 GHz
Emission Level measurement
Limit (D1) =10.33dBm — 30 dB =-19.67dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-52.78 dBm VBW 300 kHz
23.06613226 GHz SWT 2 s Unit dBm
0
-10
—_20=0l =1 & B
-30
-40
—50 1
-&0
=70
-80
-90
-100
Start 18 GH=z 800 MH=z/ Stop 26 GHz

Date: 19.APR.2013 0%:00:05



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW
Channel B

Reference Level measurement
Limit = 6.36dBm — 30 dB = -23.64dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 6.36 dBm VBW 300 kHz
13.1 dBm 2.43882766 GH=z SWT 1 s Unit dBm
Z23.1
20 3.1 AR affaet ¥4 oy 15
CLr=r] | T v m N
2.43882766 GHz
10 T
0
-10
-20
-30 g %
-40
-50
-60
=70
-76.8
Center Z.44 GH=z 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 12:53:01



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW

Channel B

Frequency Range = 30M-1 GHz
Emission Level measurement
Limit (D1) = 6.36dBm — 30 dB = -23.64dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-56.08 dBm VBW 300 kH=

941.68336673 MH=z SWT 245 ms Tnit dABm
a

Y1) [T3] -56.08 B

94168330673 MHZ
-10
-20

—D1 —-23.64 dBm

-30
-40
-50

—eo V‘Mn
-70
-80
-90
-100

Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date: 19.APR.2013 10:02:59



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW
Channel B

Frequency Range = 1-10 GHz
Emission Level measurement
Limit (D1) = 6.36dBm — 30 dB = -23.64dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.51 dBm VBW 300 kHz
1 6.91583166 GHz SWT 2.25 s Unit dBm
0
Y2l [T3] -53.51 oBr
6.91583166 =Hz
-1 TITT3] 9.72 B

2.42484970 GHz

-20
—D1 —-23.64 HBm

-30

-40

=50

-&0

=70

-80

=50

-100

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 19.APR.2013 1o0:z01:41



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW

Channel B

Frequency Range = 10-18 GHz
Emission Level measurement
Limit (D1) = 6.36dBm — 30 dB = -23.64dBm

Marker 1 [T3] RBW 100 kH=z RF Att 10 dB
-54.49 dBm VBW 300 kH=

14.37675351 GH= SWT 2 = Tnit dABm
a

Y1) [T3] -54.4% B

14.37675351 GHz
-10
-20

—D1 —-23.64 dBm
-30
-40
-50
1

-0
-70
-80
-90
-100

Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 19.APR.2013 1lo0:z00:34



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold Mid Channel Transmit = 2.44GHz
Output power setting 16dBm @ 10 MHz BW
Channel B

Frequency Range = 18-26 GHz
Emission Level measurement
Limit (D1) = 6.36dBm — 30 dB = -23.64dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
~52.15 dBm VEW 300 kHz
22.23246493 GHz SWT 2 s Unit dBm
ol
¥Y1|[T3] -54.15 JBnf

42.232449493 GHz
-10

-20

D1 -23.64 dBm

-30

-40

-60

=70

-80

-90

-100

Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 19.APR.2013 09:59:30



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

4-18-13

Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted
Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel B

Reference Level measurement
Limit = 3.58dBm — 30 dB =-26.42dBm

» Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z RF ALT 0 dB
23.1 dBm 3.58 dBm VB 300 kH=
13.1 dBm 2.44213427 GHz SWT 1 s Unit dBm
z3.1
20 3.1 AR offaet L BN 1 coam
2.44213427 GHz
10
1
i wr -
-10
-20
-30
-40
-50
-&0
-70
-76.5
Center 2.44 GHz 3 MHEz/ Span 30 MHz

Date:

18.APR.2013 13:26:54



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP (2.4GHz)

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel B

Frequency Range: 30M — 1GHz
Emission Level measurement
Limit (D1) = 3.58dBm — 30 dB = -26.42dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-57.30 dBm VBW 300 kHz

935.73547856 MH=z SWT 245 ms Unit dBm
0
-10
-20

D1 -2d.42 dBm
-30
-40
-50
2

WY, AVRVR
-&0
=70
-80
-90
-100

Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date: 18.APR.2013 14:36:50



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP (2.4GHz)

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel B

Frequency Range: 1-10GHz
Emission Level measurement
Limit (D1) =3.58dBm — 30 dB =-26.42dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-53.68 dBm VEBW 300 kHz
6.91583166 GHz SWT 2.25 s Unit dBm
0
-10
-Z0
D1 -2d.42 [HBm
-30
—-40
-50
iW Mj\“
-&0
-70
-80
-90
-100
Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 18.APR.2013 14:38:20



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP (2.4GHz)

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.440GHz
Output power setting 16dBm @ 20 MHz BW

Channel B

Frequency Range: 10 -18GHz
Emission Level measurement
Limit (D1) =3.58dBm — 30 dB =-26.42dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-54.30 dBm VBW 300 kH=z

14.39278557 GH=z SWT 2 s Unit dBm
a
-10
-20

D1 -2¢.42 dBm
-30
-40
-50
2
| ANMNM\JM
iy\;w

-0
-70
-80
-90
-100

Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date: 18.APR.2013 14:40:15




Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP (2.4GHz)

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold Mid Channel Transmit = 2.440GHz

Output power setting 16dBm @ 20 MHz BW
Channel B

Frequency Range: 18-26GHz

Emission Level measurement

Limit (D1) = 3.58dBm — 30 dB =-26.42dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-52.20 dBm VBW 300 kH=z
22.0400801¢6 GH=z SWT 2 s Unit dBm
a
-10
-20
D1 -2¢.42 dBm
-30
-40
-50 .
$ L&%@M@V
-0
-70
-80
-90
-100
Start 18 GH=z 800 MH=z/ Stop 26 GHz

Date: 18.APR.2013 14:41:35¢



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit =2.475GHz
Output power setting 15dBm @ 5 MHz BW
Channel B

Reference Level measurement
Limit = 10.00dBm — 30 dB =-20.00dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 10.00 dBm VBW 300 kH=z
13.1 dBm 2.47707415 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset 'l rmoq q 1
L] L v i W A
2.47707415 GHz
1
10 ¥
0
-10
-20
-30
—-40
-50
-&0
=70
-76.9
Center 2.475 GHz 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 12:40:51



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

4-19-13

Cambium Networks

Maximum Unwanted Emission Levels - Conducted

PMP 450AP 2.4GHz
Jim O
RBW =100 kHz

Detector = Peak
Trace = max hold
Output power setting 15dBm @ 5 MHz BW

Channel B

VBW > 300 kHz
Sweep = auto couple
High Channel Transmit =2.475GHz

Frequency Range 30M-1 GHz
Emission Level measurement
Limit (D1) = 10.00dBm — 30 dB = -20.00dBm
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=70

-80

r

=50

-100

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-57.71 dBm VBW 300 kH=
912.52505010 MH= SWT 245 ms Tnit dABm
Y2l [T3] -57.71 B
91252505010 MHZz
Y1 [T3] -58.70 dBr
1.00000000 GHz
— -

2
W
Start 30 MH=z 97 MHz/ Stop 1 GH=z

Date:

19.APR.2013

09:27:06



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit =2.475GHz
Output power setting 15dBm @ 5 MHz BW
Channel B

Frequency Range 1-10 GHz
Emission Level measurement
Limit (D1) = 10.00dBm — 30 dB = -20.00dBm

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-53.56 dBm VBW 300 kHz

1 6.89779559 GHz SWT 2.25 s Unit dBm
0

Y2l [T3] -53.56 odBr

6.89779559 GHz

-1 TITT3] 931 dBn

2.47895792 GHz

—z20|—51 o Sem

-30
-40
-50
-&0
-70
-80
-50
-100

Start 1 GHz 300 MHz/ Stop 10 GHz

Date: 19.APR.2013 059:25:5¢



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

4-19-13

Cambium Networks

Maximum Unwanted Emission Levels - Conducted

PMP 450AP 2.4GHz
Jim O
RBW =100 kHz

Detector = Peak
Trace = max hold
Output power setting 15dBm @ 5 MHz BW

Channel B

VBW > 300 kHz
Sweep = auto couple
High Channel Transmit =2.475GHz

Frequency Range 10-18 GHz
Emission Level measurement
Limit (D1) = 10.00dBm — 30 dB = -20.00dBm

-10

-20

-30

-40

=50

-&0

=70

-80

=50

-100

Marker 2 [T3] RBW 100 kH=z RF Att 10 dB
-54.44 dBm VBW 300 kH=
13.20641283 GH= SWT 2 = Tnit dABm
Y2l [T3] -54.44 B
13.206402853 GHz
Y1 [T3] -54.57 dBr
18.00000000 SHz
— -
RPSWVTN |
Start 10 GHz 800 MH=z/ Stop 18 GH=z

Date:

19.APR.2013

09:24:19



Test Date: 4-19-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit =2.475GHz
Output power setting 15dBm @ 5 MHz BW
Channel B

Frequency Range 18-26 GHz
Emission Level measurement
Limit (D1) = 10.00dBm — 30 dB = -20.00dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-50.51 dBm VBW 300 kHz
23.01803607 GHz SWT 2 s Unit dBm
ol
Yo (T3] -50.51 dBrf
43.01803607 GHz
-10 TTIITS] —55.50 dB

158.00000000 GHz

[1n]
h
]
L
o]
i

-20

-30

-40

]

_SOL Mvéywiﬁ&

-60

=70

-80

-90

-100

Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 19.APR.2013 0%9:21:4¢@



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.470GHz
Output power setting 14dBm @ 10 MHz BW
Channel B

Reference Level measurement
Limit=5.11dBm — 30 dB = -24.89dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm 5.11 dPm VBW 300 kH=z
13.1 dBm 2.48708417 GH=z SWT 1 = Unit dBm
23.1
20 3.1 AR Offget 'l rmo I 1T
L] [ S e W A
2.46708417 GHz
10
L
‘w
0
-10
-20
-30 ; g%
—-40
-50
-&0
=70
-76.9
Center 2Z.47 GH=z 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 12:49:55



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit = 2.470GHz

Output power setting 14dBm @ 10 MHz BW
Channel B

Frequency Range = 30M-1GHz

Emission Level measurement

Limit (D1)=5.11dBm — 30 dB =-24.89dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-56.88 dBm VB 300 kH=
974.72945892 MH=zZ SWT 245 ms Unit dBm
0
¥Y1|[T3] -5¢4.85 JBnf
994.72945892 MHzZ
-10
-Z0
D1 -24.8% dBm
-30
—-40
-50
1
—&0 M
-70
-80
-50
-100
Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 19.APR.2013 09:32:13



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.470GHz
Output power setting 14dBm @ 10 MHz BW
Channel B

Frequency Range = 1-10 GHz
Emission Level measurement
Limit (D1)=5.11dBm — 30 dB =-24.89dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-53.24 dBm VBW 300 kHz
1 6.96993988 GHz SWT 2.25 s Unit dBm
ol
Yo (T3] -53.24 dBnf
6.96993988 GHz
-10 TTIITS] T.98 JdBd

Z2.46092184 GHz

-20

—D1 -24.8% ¢Bm

-30

-40

-50

-60

=70

-80

-90

-100

Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 19.APR.2013 0%9:36:59



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-18-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit = 2.470GHz
Output power setting 14dBm @ 10 MHz BW

Channel B

Frequency Range = 10-18 GHz
Emission Level measurement
Limit (D1)=5.11dBm — 30 dB =-24.89dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-53.88 dBm VEW 300 kHz
14.08817635 GHz SWT 2 s Unit dBm
0
¥Y1|[T3] -53.85 dBnf
14.08817635 GHz
-10
-Z0
—D1 -24.8% dBm
-30
—-40
-50 T
-&0
-70
-80
-90
-100
Start 10 GHz 800 MHz/ Stop 18 GH=z

Date: 19.APR.2013 09:38:38



Test Date:
Company:
EUT:
Test:
Operator:
Comment:

4-19-13
Cambium Networks

PMP 450AP 2.4GHz

Maximum Unwanted Emission Levels - Conducted

Jim O

RBW =100 kHz VBW >300 kHz

Detector = Peak Sweep = auto couple

Trace = max hold High Channel Transmit = 2.470GHz
Output power setting 14dBm @ 10 MHz BW

Channel B

Frequency Range = 18-26 GHz
Emission Level measurement
Limit (D1)=5.11dBm — 30 dB =-24.89dBm

Marker 1 [T3] RBW 100 kH=z RF ALT 10 4B
-51.79 dBm VEW 300 kHz
22.37675351 GHz SWT 2 s Unit dBm
0
¥Y1|[T3] -51.79 JBnf
42.37675H351 GHz
-10
-Z0
—D1 -24.8% dBm
-30
—-40
- ij
-&0
-70
-80
-90
-100
Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 19.APR.2013 0%9:39:3¢



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel B

Reference Level measurement
Limit = -0.20dBm — 30 dB = -30.20dBm

5 Max,/Ref Lvl Marker 1 [T3] REW 100 kH=z RF Att 0 dB
23.1 dBm -0.20 JdPm VBW 300 kH=z
13.1 dBm 2.46213427 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset 'l rmoq 1
L] S==T—ooI
2.46213427 GHz
10
1
0 h
-10
-20
-30
—-40
-50
-&0
=70
-76.9
Center Z.46 GH=z 3 MH=z/ Span 30 MH=z

Date: 18.APR.2013 13:30:05



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel B

Frequency Range: 30M - 1 GHz
Emission Level measurement
Limit (D1) =-0.20dBm — 30 dB =-30.20dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-58.09 dBm VEBW 300 kHz

865.87174349 MHz SWT 245 ms Unit dBm
0
-10
-20

=30 —Ft+——3H= e
-40
-50
2

60 Y, P sl Tt §
-70
~80
-90
-100

Start 30 MHz 97 MHEHz/ Steop 1 GHz

Date: 18.APR.2013 14:28:07



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel B

Frequency Range: 1-10 GHz
Emission Level measurement
Limit (D1) =-0.20dBm — 30 dB =-30.20dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-52.70 dBm VEBW 300 kHz
6.98797595 GHz SWT 2.25 s Unit dBm
0 1
-10
-Z0
-3 0—F+ = =Hb e
—-40
-50
-&0
-70
-80
-90
-100
Start 1 GH= 900 MHz/ Stop 10 GH=z

Date: 18.APR.2013 14:22:1¢@



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel B

Frequency Range: 1-18 GHz
Emission Level measurement
Limit (D1) =-0.20dBm — 30 dB =-30.20dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-54.18 dBm VB 300 kH=
1.012038 = SWT 2.25 s Unit dBm

-10

-20

- 30=Ft—2=8==—dFm

-40

-50

-60

=70

-80

-90

-100

Center 183 GHz 225 ms/

Date: 18.APR.2013 14:24:28



Test Date: 4-18-13

Company: Cambium Networks
EUT: PMP 450AP 2.4GHz
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Jim O
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold High Channel Transmit = 2.460GHz
Output power setting 12dBm @ 20 MHz BW
Channel B

Frequency Range: 18 - 26 GHz
Emission Level measurement
Limit (D1) =-0.20dBm — 30 dB =-30.20dBm

Marker 2 [T3] RBW 100 kH=z RF ALT 10 4B
-52.56 dBm VB 300 kH=
21.87975952 GH=z SWT 2 = Unit dBm

-10

-20

- 30=Ft—2=8==—dFm

-40

-50

-60

=70

-80

-90

-100

Start 18 GHz 800 MHz/ Stop Ze GHz

Date: 18.APR.2013 14:26:00



5 Company: Cambium Networks
DLS ﬁ\ Model Tested: C024045A001A
ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B5.0 Band-Edge Conducted Measurements for Radiated Restricted Band Compliance

Rule Section: Section 15.247(d)
Section 15.205

Test Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

ANSI C63.10:2009 — Sections 6.5 and 6.6

12.1 Emissions in restricted frequency bands
12.2.2 General Procedure for conducted measurements in restricted bands

Antenna-port conducted measurements may also be used as an alternative to radiated measurements for
demonstrating compliance in the restricted frequency bands. If conducted measurements are performed, then
proper impedance matching must be ensured and an additional radiated test for cabinet/case spurious emissions is
required.

Description: Measure the conducted output power (in dBm) using the detector specified (see 12.2.2, 12.2.3, and
12.2.4 for guidance regarding measurement procedures for determining quasi-peak, peak, and
average conducted output power, respectively).

Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the EIRP level
(see 12.2.5 for guidance on determining the applicable antenna gain)

Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30 MHz, 4.7 dB
for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000 MHz).

For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP of all
chains in linear terms (e.g., Watts, mW).

Convert the resultant EIRP level to an equivalent electric field strength using the following relationship:

E = EIRP — 20log D + 104.8
where:
E = electric field strength in dBpV/m,
EIRP = equivalent isotropic radiated power in dBm
D = specified measurement distance in meters.

Compare the resultant electric field strength level to the applicable limit. Perform radiated spurious emission test

Measurements were taken for QPSK over a SMHz, 10MHz and 20MHz modulation bandwidths at the low,
middle and high channels of operation. EUT was set to transmit continuously over various frequencies and power
settings with approximately a 94% duty cycle.

Limit: Average Limit = 54dBuV/m @ 3 meters
Peak Limit = 74dBuV/m @ 3 meters

Results: Passed
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Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-18-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD

Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03r01

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz VBW > 3MHz

Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 5 MHz Both Output Ports on

Low Channel Frequency = 2.4025MHz

Output power setting: 16 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Average Limit = 54dBuV/m @ 3 meters Conducted measurement (CH A)
-64.40Bm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
50.86dBuV/m @ 3 meters

» Max/Ref Lvl Marker 2 [T3] RBW 1 MH= RF ALT 0 dB
23.1 dBm -64.40 dBm VEBW 3 MHz
13.1 dBm 2.35002749 GHz SWT 1 s Unit dBm
z3.1
20 3.1 AR offaet L ENNTEE ed ap b
2.3900274% GHz
7
10 1) [T3]1 ¢ 8.17 dBn
ﬁ?ﬁﬂ@%§384 GHz
ALIT3] 75.61 dB
0 = e S %i: T
-10
-20
-30
-40
-50
-60
¥ —
-70
F|L
-76.5
Center 2.395 GHz 2.5 MHz/ Span 25 MHz

Date:

18.APR.2013 11:10:14



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-18-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0OBD

Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03r01

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz; VBW > 3MHz

Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 5 MHz Both Output Ports on
Low Channel Frequency = 24025 MHz

Output power setting: 16 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Peak Limit = 74dBuV/m @ 3 meters

Conducted measurement (CH A)

-48.70dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
66.56BuV/m @ 3 meters

,, Max,/Ref TLvl Marker 2 [T3] RBW 1 MHE=z RF Att 0 dB
23.1 dBm -48.70 dBm VBW 3 MH=z
13.1 dBm 2.38987719 GH=z SWT 1 = Tnit dABm
z23.1 .

20 3.1 AR Offset v e \id ) e
{/{’ | k=3 - p= I

2.38987Y19 GHz
o V{ [T3] 20 M35 dBn

2.40213384 GHz

-10

-20

-30

-40

-50

-60

=70

-76.5%

Center 2.395 GH=z Z.5 MHz/ Span 25 MH=z

Date:

18.APR.2013 11:07:37



Test Date: 04-18-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD
Test: Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz VBW >3MHz
Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 10 MHz Both Output Ports on

Low Channel Frequency = 2405MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Average Limit = 54dBuV/m @ 3 meters Conducted measurement (CH A)
-62.47Bm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

52.79dBuV/m @ 3 meters
» Max/Ref Lvl Marker 2 [T3] RBW 1 MH= RF ALT 0 dB
23.1 dBm -62.47 dBm VB 3 MH=z
13.1 dBm 2.33000000 GHz SWT 1 s Unit dBm
z3.1
20 2.1 HBE Offaét L BT ed o o
2.3%000000 GHz
o Y1) [T3] 3.64 dBn
1 2.40434493 GHz
M,
ol
-10
-20
-30
-40
-50
-&0 L
b
-70
F1l
-76.5
Center 2.4 GHz 4 MHz/ Span 40 MHz

Date: 18.APR.2013 10:45:39



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-18-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD

Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03101

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz; VBW > 3MHz

Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 10 MHz Both Output Ports on
Low Channel Frequency = 2405 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Peak Limit = 74dBuV/m @ 3 meters

Conducted measurement (CH A)

-41.52dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
73.74dBuV/m @ 3 meters

,, Max,/Ref TLvl Marker 2 [T3] RBW 1 MHE=z RF Att 0 dB
23.1 dBm -41.52 JdBm VBW 3 MH=z
13.1 dBm 2.38837052 GH=z SWT 1 s Unit dBm
z3.1
20 3.1 AR Offaset k4 rmoq a1 - 1
CL=r] X TOOIT
W 2.38837052 CHz
Y1 T3] 15.11 <Bm
10

2.404564593 GHz

-10

-20

-30

-40

-50

-60

=70

-76.5%

Fl

Start 2.381280413 GHz 3.8715586%8 MHz/ Stop 2.42 GHz

Date:

18.APR.2013 10:45:04



Test Date: 04-18-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD
Test: Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz VBW >3MHz
Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 20 MHz Both Output Ports on
Low Channel Frequency = 2417.5MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Average Limit = 54dBuV/m @ 3 meters

Conducted measurement (CH A)

-63.38Bm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
51.88dBuV/m @ 3 meters

,, Max,/Ref TLvl Marker 1 [T3] RBW 1 MHE=z RF Att 0 dB
23.1 dBm -63.38 dBm VBW 3 MH=z
13.1 dBm 2.39000000 GH= SWT 1 = Tnit dABm
z23.1
20 3.1 AR Offaet
10
0
-10
-20
-30
—-40
-50
-&0
=70
Il
-76.9
Center 2.4 GHz Z.5 MHz/ Span 25 MH=z

Date: 18.APR.2013 09:20:04



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD
Test: Maximum Unwanted Emission Levels — Radiated lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz; VBW > 3MHz
Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 20 MHz Both Output Ports on
Low Channel Frequency = 2417.5 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Peak Limit (D1) = 74dBuV/m @ 3 meters

Conducted measurement (CH A)

-45.07dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
70.19dBuV/m @ 3 meters

,, Max,/Ref TLvl Marker 1 [T3] RBW 1 MHE=z RF Att 0 dB
23.1 dBm —-45.07 JdBm VBW 3 MH=z
13.1 dBm 2.39000000 GH= SWT 1 = Tnit dABm
z23.1
20 3.1 AR Offaet
10
0
-10
-20
-30
—-40
WW
-50
-&0
=70
Fl
-76.9
Center 2.4 GHz 4 MHz/ Span 40 MH=z

Date: 18.APR.2013 059:25:4¢



Test Date: 04-18-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD
Test: Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz VBW >3MHz
Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 5 MHz Both Output Ports on
High Channel Frequency = 2475 MHz

Output power setting = 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) = 2.4835 GHz

Average Limit = 54dBuV/m @ 3 meters Conducted measurement (CH A)
-61.64dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

53.62dBuV/m @ 3 meters
> Max/Ref Lvl Marker 2 [T3] RBW 1l MH=Z RF ALt 0 de
23.1 dBPm -61.64 dBm VBW 3 MH=z
13.1 dBm 2.48352505 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR offset v o 1 L Y
(S| ALY A S W R L
2.48352505 GH=z
10 1 CH |FPWER —-62 .04 dBmf
o S CH |BW 1.00000000 MEz
Y1|1T3] 7.94 dBni
0 DI v aeav L n i R
-10
-20
- 30
-40
-50
-&0
0
70 c 0
FL
-76.5
Center Z.4835 GH=z 2.5 MH=z/ Span Z5 MH=z

Date: 183.APR.2013 11:20:13



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-18-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0OBD

Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03r01

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz; VBW > 3MHz

Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 5 MHz Both Output Ports on
High Channel Frequency = 2475 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) = 2.4835 GHz

Peak Limit = 74dBuV/m @ 3 meters Conducted measurement (CH A)
-41.96dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
73.3dBuV/m @ 3 meters

y, Max/Ref Lwvl Marker 1 [T3] REBW 1 MH= EF Attt 0 4dB
23.1 dBm -41.5%6 dBm VBW 3 MH=z
13.1 <dBm 2.483825e5 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR C)Ed: =R ¥ lrmoo a-l e RES
\r”"’vw . L =7 = e = T IT]
2.48382565 GHz
10 CH | PWR -42.28 dBm
CH |BEW 1.00000000 MHZ
V2] 1T3] 14.72 den
0 R e e L e ix
-10
-20
-30
-40 ~é4 i
-50
-60
[ey8]
-70 fadn]
FlL
-76.5
Center Z.4835 CHz 2.5 MHz/ Span Z5 MH=z

Date:

18.APR.2013 11:27:11



Test Date: 04-18-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD
Test: Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz VBW >3MHz
Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 10 MHz Both Output Ports on
High Channel Frequency = 2470 MHz

Output power setting = 14 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) = 2.4835 GHz

Average Limit = 54dBuV/m @ 3 meters Conducted measurement (CH A)
-62.47dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

52.79dBuV/m @ 3 meters
> Max/Ref Lvl Marker 2 [T3] RBW 1l MH=Z RF ALt 0 de
23.1 dBPm -62.47 dBm VBW 3 MH=z
13.1 dBm 2.48352405 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset L J [T._J] T S =1
2.48352405 GHz
1o CH |FPWR -63.68 dBm
CH |BW 1.00000000 MHZ
Y1|1T3] -64.47 dBn
O -‘g ._JDUUUU \JH
-10
-20
- 30
-40
-50
-&0
Nmk
LY S VI
0
70 c 0
<F1
-76.5
Center Z.484 GH= 2.5 MH=z/ Span Z5 MH=z

Date: 183.APR.2013 10:26:45



Test Date: 04-18-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0OBD
Test: Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz; VBW > 3MHz
Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 10 MHz Both Output Ports on
High Channel Frequency = 2470 MHz

Output power setting: 14 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) = 2.4835 GHz

Peak Limit = 74dBuV/m @ 3 meters Conducted measurement (CH A)
-42.36dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

72.9dBuV/m @ 3 meters
> Max/Ref Lvl Marker 2 [T3] RBW 1l MH=Z RF ALt 0 de
23.1 dBPm -42 .36 dBm VBW 3 MH=z
13.1 dBm 2.48432565 GHz SWT 1 = Unit dBm
23.1
20 3.1 AR Offset L J [T._J] A4S SR
2.48432565 GHz
1o CH |FPWR -44.85 dBm
CH |BW 1.00000000 MHZ
Y1|1T3] -44.98 dBn|
O -‘g ._JDUUUU \JH
-10
-20
- 30
-40
¥ éé
-50
-&0
0
70 c 0
<F1
-76.5
Center Z.484 GH= 2.5 MH=z/ Span Z5 MH=z

Date: 183.APR.2013 10:30:46



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-18-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD

Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03101

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = IMHz VBW >3MHz

Detector = Average Trace mode = max hold

EUT nominal channel bandwidth =20 MHz

High Channel Frequency = 2460 MHz Both ports on
Output power setting: 12 Modulation Type = OFDM/QPSK

Band-edge frequency (F1) =2.4835 GHz

Average Limit = 54dBuV/m @ 3 meters

Conducted measurement (CH A)

-62.47dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
52.79dBuV/m @ 3 meters

» Max/Ref Lvl Marker 2 [T3] RBW 1 MH= RF ALT 0 dB
23.1 dBm -62.47 dBm VB 3 MH=z
13.1 dBm 2.48352405 GHz SWT 1 s Unit dBm
z3.1
20 2.1 HBE Offaét L BT ed o o
2.48352405 GHz
10 CH | PWR -64.30 dBm|
CH |BW 1.00000000 MHZ
Y10 1T3] -62.47 B
0 4SS
-10
-20
-30
-40
-50
-&0
B
ol
-70 falla]
<E1
-76.5
Center 2.484 GHz 2.5 MHz/ Span 25 MHz

Date:

18.APR.2013 09:48:09



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-18-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD

Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03r01

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = IMHz VBW > 3MHz

Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 20 MHz

High Channel Frequency = 2460 MHz Both ports on
Output power setting: 12 Modulation Type = OFDM/QPSK

Band-edge frequency (F1) =2.4835 GHz

Peak Limit = 74dBuV/m @ 3 meters

Conducted measurement (CH A)

-41.73dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
73.53dBuV/m @ 3 meters

,, Max,/Ref TLvl Marker 2 [T3] RBW 1 MHE=z RF Att 0 dB
23.1 dBm -41.73 JdBm VBW 3 MH=z
13.1 dBm 2.48497695 GH=z SWT 1 = Tnit dABm
z23.1
20 3.1 AR Offset v [ 4.4 e
L] [ 5 I e 5 8 i
2.48497695 GHz
10 CH |PWR -43.00 dBm
CH |BW 1.00000000 MHz
¥1l[T3] -43.47 dBr
O .4 JDUUUU \_'Tﬂ
-10
-20
-30
—40 2
g
-50
-&0
co
=70 0
<1
-76.9
Center 2.484 GHz Z.5 MHz/ Span 25 MH=z

Date:

18.APR.2013 039:42:34



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz VBW >3MHz
Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 5 MHz Both Output Ports on
Low Channel Frequency = 2402.5 MHz

Output power setting: 16 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Average Limit = 54dBuV/m @ 3 meters

Conducted measurement (CH B)

-63.84dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20log (3m) + 104.8 =
51.42dBuV/m @ 3 meters

» Max/Ref Lvl Marker 1 [T3] RBW 1 MH= RF ALT 0 dB
2.1 dBm -63.84 dBm VB 3 MH=z
-1.% dBm 2.33000000 GHz SWT 1 s Unit dBm
8.1
23.1 dAB Ccffset ¥ [T3] —63.24 AR
0 2.39000000 GH=
-10
-20
-30
—-40
-50
-&0 1
. By
-70
~80
FIL
-51.5
Center 2.4 GHz 2.5 MHz/ Span 25 MHz

Date: 17.APR.2013 15:27:42



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:
Comments:

04-17-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3

Maximum Unwanted Emission Levels — Radiated lower Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03101

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz; VBW > 3MHz
Detector = Peak Trace mode = max hold
EUT nominal channel bandwidth = 5 MHz

Low Channel Frequency = 2402.5 MHz

Output power setting: 16 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Peak Limit (D1) = 74dBuV/m @ 3 meters

Conducted measurement (CH B)

-44.59dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20log (3m) + 104.8 =
70.67dBuV/m @ 3 meters

Both Output Ports on

y, Max/Ref Lvl Marker 1 [T3] RBW 1l MH=z RF att 10 dB
2.1 dBm -44.59 dBm VBW 3 MHz
-1.9 dBm 2.38849699 GH=z SWT 1l = Unit dBm
8.1
Z23.1 dB Offset Ll T3] —44.59 4Br
0 2.38849699% GH=z
CH |PWER q.15 dBm|
CH |BW 1.00000000 MHZ
-10
-20
-30
-40
ﬂim
-50
-60
-70
-80
FIL
ol
(1]
|
~91.9 ‘
Center 2.4 GHz 2.5 MHz/ Span 25 MHz

Date:

17.APR.2013

15:29:5¢6



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = IMHz VBW > 3MHz
Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 10 MHz Both Output Ports on
Low Channel Frequency = 2405 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Average Limit = 54dBuV/m @ 3 meters

Conducted measurement (CH B)

-62.20dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
53.06dBuV/m @ 3 meters

s, Max/Ref Lwvl Marker 1 [T3] RBW 1 MH=z RF ALt 0 dB
8.1 dBm -62.20 dBm VEBW 3 MH=z
-1.9% dPm 2.35000000 GHz SwT 1 s Unit dBm
6.1
23.1 gB offset v [T3] —64.20 ABd
0 2.35%000000 GH=z

-10

-20

-30

-40

-50

=70

-80

-51.5%

Center 2.4 GHz 5 MHz/ Span 50 MHz

Date: 17.APR.2013 14:46:36



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: Maximum Unwanted Emission Levels — Radiated lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz; VBW > 3MHz
Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 10 MHz Both Output Ports on
Low Channel Frequency = 2405 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Peak Limit = 74dBuV/m @ 3 meters

Conducted measurement (CH B)

-42.31dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

72.95dBuV/m @ 3 meters
», Max/Ref Lvl Marker 1 [T3] RBW 1 MH= RF ALT 10 4B
2.1 dBm -42.31 dBm VB 3 MH=z
-1.% dBm 2.38979960 GHz SWT 1 s Unit dBm
8.1
23.1 B Cffset ¥ [T3] ~_47 .31 dBr
0 2.389795960 GH=z
-10
-20
-30
B M
-50
-&0
-70
-80
FIL
-51.59
Center 2.4 GHz 5 MHEz/ Span 50 MHz

Date: 17.APR.2013 14:44:50



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: Maximum Unwanted Emission Levels — Radiated Lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz VBW >3MHz
Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 20 MHz Both Output Ports on
Low Channel Frequency = 2417.5 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Average Limit = 54dBuV/m @ 3 meters

Conducted measurement (CH B)

-62.35dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

52.90dBuV/m @ 3 meters
,, Max,/Ref TLvl Marker 1 [T3] RBW 1 MHE=z RF Att 0 dB
8.1 dBm -62.35 dBm VBW 3 MH=z
-1.9 dBm 2.35000000 GH=z SWT 1 s Unit dBm
8.1
23.1 gB Offset
0
-10
-20
-30
-40
-50
-60
|
=70
-80
F1l
|
-91.9 .
Center 2.4 GHz 4 MHz/ Span 40 MH=z

Date: 17.APR.2013 15:47:59



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: Maximum Unwanted Emission Levels — Radiated lower Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz; VBW > 3MHz
Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 20 MHz Both Output Ports on
Low Channel Frequency = 2417.5 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Restricted Band-edge frequency (F1) =2.39 GHz

Peak Limit (D1) = 74dBuV/m @ 3 meters

Conducted measurement (CH B)

-42.29dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

72.97dBuV/m @ 3 meters
» Max/Ref Lvl Marker 1 [T3] RBW 1 MH= RF ALT 10 4B
8.1 dBm -42.29 dBm VEBW 3 MHz
-1.9 dBm 2.35000000 GHz SWT 1 s Unit dBm
8.1
23.1 dB Cffset

0
-10
-20
-30
-40

b 4
-50
-&0
-70
~80

Fl

|

-51.9 |

Center 2.4 GHz 4 MHz/ Span 40 MHz

Date: 17.APR.2013 15:46:32



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-17-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD

Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03101

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz; VBW > 3MHz

Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 5 MHz Both Output Ports on

High Channel Frequency = 2475 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Band-edge frequency (F1) =2.4835 GHz

Average Limit (D1) = 54dBuV/m @ 3 meters

Conducted measurement (CH B)

-62.05+ 17dBi (Ant Gain) + 3dB (MIMO) — 20log (3m) + 104.8 = 53.20dBuV/m
@ 3 meters

,, Max,/Ref TLvl Marker 1 [T3] RBW 1 MHE=z RF Att 0 dB
2.1 dBm -62.05 dBm VBW 3 MH=z
-1.% dBm 2.48350000 GH=z SWT 1 = Tnit dABm
8.1
23.1 gB offset v [T3] —64.05 ABr
0 2.48350000 GH=
CH |PWR -62.64 dBm
CH |BW 1.00000000 MHz
-10
-20
-30
-40
-50
-&0 7
-70
_g0 ol
[]1]
L
-51.9
Center 2.4835 GHz Z.5 MHz/ Span 25 MH=z

Date:

17.APR.2013 13:51:49



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:
Comments:

04-17-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0OBD

Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03r01

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz; VBW > 3MHz

Detector = Peak Trace mode = max hold

EUT nominal channel bandwidth = 5 MHz Both Output Ports on
High Channel Frequency = 2475 MHz

Output power setting: 15 (CH A&B) Modulation Type = OFDM/QPSK
Band-edge frequency (F1) =2.4835 GHz

Peak Limit (D1) = 74dBuV/m @ 3 meters

Conducted measurement (CH B)

-42.20dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
73.06dBuV/m @ 3 meters

,, Max,/Ref TLvl Marker 1 [T3] RBW 1 MHE=z RF Att 10 4B
8.1 dPm -42.20 dBm VBW 3 MH=z
-1.5% dBm 2.483E50000 GH=z SWT 1 = Unit dBm
6.1
fﬁ/-wl AB Offset Y| [T3] -44.20 dbn
0 2.48350000 GH=z
CH |PWR -42.02 dBn
CH |BW 1.00000000 MHZ

-10

-20

-30

-40

=50

-60

=70

-80

-51.5%

Center 2.4835 GHz Z.5 MHz/ Span 25 MH=z

Date: 17.APR.2013 14:06:24



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-17-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3

Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03r01

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
JimO

RBW = 1MHz VBW > 3MkHz

Detector = Average Trace mode = max hold

EUT nominal channel bandwidth = 10 MHz

High Channel Frequency = 2470 MHz Both ports on
Output power setting: 14 Modulation Type = OFDM/QPSK
Band-edge frequency (F1) = 2.4835 GHz

Average Limit (D1) = 54dBuV/m @ 3 meters

Conducted measurement (CH B)

-62.66 + 17dBi (Ant Gain) + 3dB (MIMO) - 20 log (3m) + 104.8 =
52.59dBuV/m @ 3 meters

, Max/Ref Lwvl Marker 1 [T3] RBW 1 MH=z RF ALt 0 dB
2.1 dBm -G2.6G0 dBm BW 3 MH=z
-1.% JdBm 2.48350000 GHz SWT 1 s Unit dBm
6.1
23.1 gB offset v [T3] —64.66 ABr
0 2.48350000 SH=
CH |PWR -403.8¢ dBm
CH |BW 1.00000000 MHZ
-10
-20
-30
-40
-50
-&0
deh
-70
-80 co
|0
FIL
-591.9
Center Z.484 GCHz Z.5 MH=z/ Span 25 MH=z

Date:

17.APR.2013 13:03:34



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0B3
Test: Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: JimO
Comments: RBW = 1MHz; VBW > 3MHz
Detector = Peak Trace mode = max hold
EUT nominal channel bandwidth = 10 MHz Both Output Ports on

High Channel Frequency = 2470 MHz

Output power setting = 14 Modulation Type = OFDM/QPSK
Band-edge frequency (F1) = 2.4835 GHz

Peak Limit (D1) = 74dBuV/m @ 3 meters

Conducted measurement (CH B)

-43.31dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

71.94dBuV/m @ 3 meters
». Max/Ref Lwvl Marker 1 [T3] REW 1 MHE=z RF Att 0 dB
8.1 dBm -43.31 dBm BW 3 MH=z
-1.9 dBm 2.48350000 GH=z SWT 1 s Unit dBrm
8.1
23.1 jB\iffSEt ¥i|[T3] —43.31 dBr
0 2.48350000 GH=
CH |PWR —44.24 dBr
CH |BW 1.00000000 MHZ
-10
—-20
-30
-40
k3
-50
—-&0
-70
-80 [of1]
Cl0
FL
-51.9%
Center 2.484 GHz 2.5 MH=z/ Span 25 MH=z

Date: 17.APR.2013 13:=:07:12



Test Date: 04-17-2013

Company: Cambium Networks
EUT: PMP450AP 2.4 GHz OFDM SN: 0A003E47D0BD
Test: Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01
Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands

Operator: Jim O
Comments: RBW = 1MHz VBW >3MHz
Detector = Average Trace mode = max hold
EUT nominal channel bandwidth =20 MHz
High Channel Frequency = 2460 MHz Both ports on
Output power setting: 12 Modulation Type = OFDM/QPSK

Band-edge frequency (F1) =2.4835 GHz

Average Limit (D1) = 54dBuV/m @ 3 meters

Conducted measurement (CH B)

-62.20dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =

53.09dBuV/m @ 3 meters
» Max/Ref Lvl Marker 1 [T3] RBW 1 MH= RF ALT 0 dB
2.1 dBm -62.20 dBm VB 3 MH=z
-1.% dBm 2.48350000 GHz SWT 1 s Unit dBm
8.1
23.1 B Ccffset ¥ [T3] _63.20 AB
0 2.48350000 GH=
CH | PWR —-63.60 dBm
CH |BW 1.00000000 MHZ
-10
-20
-30
—-40
-50
-0
r_|
-70
-80 co
|0
FlL
-51.5
Center 2.484 GHz 2.5 MHz/ Span 25 MHz

Date: 17.APR.2013 153:25:49



Test Date:
Company:
EUT:
Test:
Procedure:

Operator:

Comments:

04-17-2013

Cambium Networks

PMP450AP 2.4 GHz OFDM SN: 0A003E47D0OBD

Maximum Unwanted Emission Levels — Radiated Upper Band-Edge

FCC KDB 558074 D01 DTS Meas Guidance v03r01

Section 12.1 Radiated Emission Measurements in Restricted Frequency Bands
Jim O

RBW = 1MHz VBW > 3MHz
Detector = Peak Trace mode = max hold
EUT nominal channel bandwidth = 20 MHz Both Output Ports on

High Channel Frequency = 2460 MHz

Output power setting = 12 Modulation Type = OFDM/QPSK
Band-edge frequency (F1) =2.4835 GHz

Peak Limit = 74dBuV/m @ 3 meters

Conducted measurement (CH B)

-42.73dBm + 17dBi (Ant Gain) + 3dB (MIMO) — 20 log (3m) + 104.8 =
72.53dBuV/m @ 3 meters

,, Max,/Ref TLvl Marker 2 [T3] RBW 1 MHE=z RF Att 0 dB
23.1 dBm -42.73 dBm VBW 3 MH=z
13.1 dBm 2.48352405 GH=z SWT 1 = Tnit dABm
z23.1
20 3.1 AR Offset v [ 4. e
L] [ I B e S 8
2.48352405 GHz
10 CH |PWR -42.91 dBm
CH |BW 1.00000000 MHz
¥1l[T3] -42.73 By
O -‘é‘l JDUUUU \_'Tﬂ
-10
-20
-30
,40 E
L
-50
-&0
co
=70 0
<1
-76.9
Center 2.484 GHz Z.5 MHz/ Span 25 MH=z

Date:

18.APR.2013 035:55:57



5 Company: Cambium Networks
DI s N\ Model Tested: C024045A001A

ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B6.0 Maximum Unwanted Emission Levels — Conducted Band-Edge

Rule Section:

Test Procedure:

Description:

Limit:

Results:

Section 15.247(d)
Section 15.205

FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

11.0 Emissions in non-restricted frequency bands

RBW =100 kHz

VBW > 300 kHz

Span = spectrum to be examined
Detector = peak

Sweep = auto couple

Trace mode = max hold

Measurements were taken for QPSK over a 5MHz, 10MHz and 20MHz
modulation bandwidths at the low, middle and high channels of operation. EUT
was set to transmit continuously over various frequencies and power settings with
approximately a 94% duty cycle.

30 dB below maximum in-band average PSD level (maximum level in any 100
kHz band). Average output power procedure was used to measure the
fundamental emission power.

Passed

Page 191 of 260



Test Date: 04-24-2013

Company: Cambium Networks
EUT: PMP450AP (2.4 GHz: OFDM) with Panel antenna
Test: Lower Band-Edge Measurements - Conducted

Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold

Low Channel: Transmit = 2.4025 GHz Output power setting: 16
5MHz BW Channel A

Band-Edge Frequency (F1) =2.4 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 39.18dBm

> Max/Ref Lwvl Delta 1 [T3] RBW 100 kH=z EF ALt 10 dB
10 dbm 39.18 4B BW 300 kH=z
0 dBm 4.61828a57 MH=zZ SWT 5 ms Unit 3 dBm
& —A
0
-10
-20
-30 4
-40
-50
-&0
-70
-80
Fl
-30
Center 2.401725 GH=z 750 kHz/ Span 7.5 MH=z

Date: 24 APR.Z013 15:50:30



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

04-24-2013

Cambium Networks

PMP450AP (2.4 GHz: OFDM) with Panel Antenna
Lower Band-Edge Measurements - Conducted

Jim O
RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

Low Channel: Transmit = 2.405 GHz Output power setting: 15
10MHz BW Channel A

Band-Edge Frequency (F1) =2.4 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 43.91dBm

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z EF ALt 10 dB
10 dbm 43.21 4B BW 300 kH=z
0 dBm 8.07615230 MH=z SWT 5 ms Unit dBm
10
0
-10
-20
-30
-40 r
-50
-&0
-70
-80
FL
-30
Start Z2.39 GH=z 2 MH=z/ Stop 2.41 GH=

Date:

24 .APR.2013 15:25:07



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

04-24-2013

Cambium Networks
PMP450AP (2.4 GHz: OFDM) with Panel Antenna
Lower Band-Edge Measurements - Conducted

Jim O

RBW =100 kHz
Detector = Peak
Trace = max hold

Low Channel: Transmit = 2.4175 GHz

20MHz BW

VBW > 300 kHz
Sweep = auto couple

Band-Edge Frequency (F1) =2.4 GHz
Limit: Band-Edge > 30 dB below Peak In-Band Emission = 47.14dBm

Output power setting: 15
Channel A

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH= EF ALt 0 4dB
26 dBm 47.14 4B VBW 300 kHz
-10 dBm 20.04448898 MHz SWT 7.5 ms Unit dBm
26
Yo (T3] —44.72 4B
0 Z.355630928 cHZ
all[T3] 4aq.14 B
10 40.04448838 MHZ
Vi1|[13] 4.42 dBr
gﬁiﬂﬁ&vgﬁﬂéaﬁﬁaﬂ&%Gﬂz
0
-10
-z0
-30
_4OM
-50
-60
-70 1
-74
Center 2.4128 GH=z 3 MH=z/ Span 30 MH=z

Date:

24 .APR.2013

14:40:12



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

04-24-2013

Cambium Networks

PMP450AP (2.4 GHz: OFDM) with Panel antenna
Upper Band-Edge Measurements - Conducted

Jim O
RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

High Channel: Transmit = 2.475 GHz Output power setting: 15
5MHz BW Channel A

Band-Edge Frequency (F1) = 2.4835 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 58.19dBm

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z EF ALt 10 dB
10 dbm 58.19 4B BW 300 kH=z
0 dBm —6.40280561 MH=z SWT 7.5 ms Unit dBm
10 L
O W\ﬁ
-10
-20
-30
-40
-50 4
-&0
-70
-80
FL
-30
Center 2.483L GH=z 3 MH=z/ Span 30 MH=z

Date:

24.APR.2013 15:40:08



Test Date: 04-24-2013

Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM) with Panel Antenna

Test: Upper Band-Edge Measurements - Conducted

Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

High Channel: Transmit = 2.470 GHz Output power setting: 14
10MHz BW Channel A

Band-Edge Frequency (F1) = 2.4835 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 50.94dBm

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z EF ALt 10 dB
10 dbm 50.54 OB BW 300 kH=z
0 dBm -9.74729455 MH=z SWT 7.5 ms Unit dBm

-10 !

-20

-30

-40

-50

-60

=70

-80

Fl

-50

Start 2.4574 GH=z 3 MH=z/ Stop 2.4874 GCH=z

Date: 24 APR.Z013 15:33:44



Test Date: 04-24-2013

Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM) with Panel Antenna

Test: Upper Band-Edge Measurements - Conducted

Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

High Channel: Transmit = 2.460GHz Output power setting: 12
20MHz BW Channel A

Band-Edge Frequency (F1) = 2.4835 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 50.34dBm

P Max/Ref Lwl Delta 1 [T3] REBW 100 kH=z RF Att 0 de
: 26 dBm 50.34 dB VBW 300 kHz
-10 dBm —22.89258517 MHz SWT 10 ms Tnit dBm
26
¥z [T3] —43.72 dEx
0 2.48502305 GHZ
all[T3] 50.34 4B

—42.809254517 MHZ
1 ¥1][T3] 4.62 4By

%%?@yxﬁ 2.46213046 GHz

10

-10

-20

-30

-40

233&4[\)

-50

-60

7 1

=70

-74

Center 2.466% GHz 4 MH=z/ Span 40 MH=z

Date: 24 .APR.2013 14:45:32



Test Date: 04-24-2013

Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM) with Panel antenna

Test: Lower Band-Edge Measurements - Conducted

Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

Low Channel: Transmit = 2.4025 GHz Output power setting: 16
SMHz BW Channel B

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 38.24dBm
Band-Edge Frequency (F1) =2.4 GHz

w  Max,/Ref TLwvl Delta 1 [T3] RBW 100 kHz RF ALt 10 4dB
10 dBm 38.24 dB VBW 300 kHz
0 dBm 4.61828657 MHz SWT 5 ms Unit dBm
e W‘V\%
0
-10
-Z0
-30 h 4
—-40
-50
-&0
=70
-80
Fl
-50
Center 2.401725 GHz 750 kHz/ Span 7.5 MHz

Date: 24 .APR.2013 15:47:42



Test Date: 04-24-2013

Company: Cambium Networks
EUT: PMP450AP (2.4 GHz: OFDM) with Panel Antenna
Test: Lower Band-Edge Measurements - Conducted

Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold

Low Channel: Transmit = 2.405 GHz Output power setting: 14
10MHz BW Channel B

Band-Edge Frequency (F1) =2.4 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 43.06dBm

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z EF ALt 10 dB
10 dbm 43.08 4B BW 300 kH=z
0 dBm 8.07615230 MH=z SWT 5 ms Unit dBm
10
0
-10
-20
-30
-40
-50
-&0
-70
-80
FL
-30
Start Z2.39 GH=z 2 MH=z/ Stop 2.41 GH=

Date: 24 APR.Z013 15:2¢6:3¢



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

04-24-2013

Cambium Networks
PMP450AP (2.4 GHz: OFDM) with Panel Antenna
Lower Band-Edge Measurements - Conducted

Jim O

RBW =100 kHz
Detector = Peak
Trace = max hold

Low Channel: Transmit = 2.4175 GHz

20MHz BW

Band-Edge Frequency (F1) =2.4 GHz

VBW > 300 kHz
Sweep = auto couple

Output power setting: 15
Channel B

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 50.52dBm

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH= EF ALt 0 4dB
26 dBm 50.52 4B VBW 300 kHz
~10 dBm 17.94028056 MHZ 7.5 ms Unit dBm
26
Yo (T3] -44.94 oBn|
0 Z.Z0000000 cEZ
all[T3] 5d.52 4B
10 7.9402¢056 MEZ
1] [T3] 4.58 oBn|
4028 GEz
0
-10
-z0
-30
-40
4
-50
-60
-70 1
-74

Start 2.3978 GHz

Date:

24 .APR.2013

14:42:20

3 MH=z/

Stop 2.4278 GCH=z



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

04-24-2013

Cambium Networks

PMP450AP (2.4 GHz: OFDM) with Panel antenna
Upper Band-Edge Measurements - Conducted

Jim O
RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

High Channel: Transmit = 2.475 GHz Output power setting: 15
5MHz BW Channel B

Band-Edge Frequency (F1) = 2.4835 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = $0.51dBm

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z EF ALt 10 dB
10 dbm G0.51 4B BW 300 kH=z
0 dBm —6.40280561 MH=z SWT 7.5 ms Unit dBm
10 1
0 M
-10
-20
-30
-40
-0 RACAN. TV MW
-&0
-70
-80
FL
-30
Center 2.483L GH=z 3 MH=z/ Span 30 MH=z

Date:

24 .APR.2013 15:41:27



Test Date: 04-24-2013

Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM) with Panel Antenna

Test: Upper Band-Edge Measurements - Conducted

Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

High Channel: Transmit = 2.470 GHz Output power setting: 14
10MHz BW Channel B

Band-Edge Frequency (F1) = 2.4835 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 54.19dBm

S Max/Ref Lvl Delta 1 [T3] RBW 100 kH=z EF ALt 10 dB
10 dbm 54,19 4B BW 300 kH=z
0 dBm -9.74729455 MH=z SWT 7.5 ms Unit dBm

1

: ok

-10

-20

-30

-40

-50

-60

=70

-80

Fl

-50

Start 2.4574 GH=z 3 MH=z/ Stop 2.4874 GCH=z

Date: 24 APR.Z013 15:31:59



Test Date: 04-24-2013

Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM) with Panel Antenna

Test: Upper Band-Edge Measurements - Conducted

Operator: Jim O

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple

Trace = max hold

High Channel: Transmit = 2.460GHz Output power setting: 12
20MHz BW Channel B

Band-Edge Frequency (F1) = 2.4835 GHz

Limit: Band-Edge > 30 dB below Peak In-Band Emission = 54.07dBm

P Max/Ref Lwl Delta 1 [T3] REBW 100 kH=z RF Att 0 de
: 26 dBm 54.07 dB VBW 300 kHz
-10 dBm -23.05290581 MHz SWT 10 ms Tnit dBm
26
¥z [T3] ~-5(0.22 dExq
0 2.48350000 GHZ
all[T3] 54.07 4B

-43.05290581 MEzZ
1 ¥1][T3] 3.85 dBo

%§§§ﬂ@¢ 2.46044705 GHz
8]

-10

10

-20

-30

-40

-50

-60

7 1

=70

-74

Center 2.466% GHz 4 MH=z/ Span 40 MH=z

Date: 24 .APR.2013 14:4¢6:48



5 Company: Cambium Networks
DLS ﬁ\ Model Tested: C024045A001A
ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data
B7.0 Maximum Unwanted Emission Levels into Restricted Frequency Bands - Radiated
Rule Section: Section 15.247(d)

Section 15.205

Test Procedure: FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Gompliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247
ANSI C63.10:2009 — Sections 6.5 and 6.6

12.0 Emissions in restricted frequency bands
12.1 Radiated emission measurements

Description: This test applies to harmonics/spurs that fall in the restricted bands listed in
Section 15.205.

Measurements were taken for QPSK over a SMHz, 10MHz and 20MHz
modulation bandwidths at the low and high channels of operation. EUT was set
to transmit continuously over various frequencies and power settings with
approximately a 94% duty cycle.

Limit: FCC Part 15.209

Results: Passed

Page 204 of 260



FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PVMP450AP 2. 4Gz OFDM
Manuf act urer: Canbi um Net wor ks
Operating Condition: 68 deg. F, 34% R H.

Test Site: DLS OF. Site 2
Operator: JimO

Test Specification:

Comment : Conti nuous Transmt Mode

Date: 04-23-2013

TEXT: "Horz 3 neters"”
Short Description: Test Set-up

Test Set - up: EUT Measured at 3 Meters with HORI ZONTAL Antenna Pol ari zati on

Sanpl e Equati ons: Total Level (dBuV/ m

Level (dBuV) + System Loss(dB) + Antenna Factor (dBuVv

I'm
24.6 = 35.51 + (-22.1) + 11. 20
Margin(dB) = Limt(dBuV/m - Total Level (dBuV/ nm
15. 4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of narker not related to final |evel)

| Fi nal maxi m zed | evel using Quasi-Peak detector

X Fi nal mexi m zed | evel using Average dector

# Fi nal maxim zed | evel using Peak detector

Page 1/3  4/23/2013 1:47PM  A423a_F1H pri nt
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VEASUREMENT RESULT:

4/ 23/ 2013 1:46PM

Fr equency Leve
MHz dBuv
484. 220000 39.46

525.
158.
725.
774.
436.
191.
355.
127.
123.
375.
133.
324.
275.
234.

260000 34.04
100000 38. 26
000000 28.93
980000 27.81
820000 33. 85
400000 29.71
700000 33. 00
080000 31. 40
060000 30.74
020000 29. 46
620000 28. 36
980000 26. 60
000000 26. 60
020000 26. 55

Page 3/3 Sheet 1/2

" Ad23a_F1H Fi nal "

Antenna Systemr  Total Limt Margin

Fact or Loss Leve

dBuVv/ dB dBuV/n dBuV/
17. 40 -20.3 36.5 46.0
18. 40 -20.0 32. 4 46.0
12. 61 -22.1 28.8 43.5
21. 40 -19.2 31.1 46.0
21.60 -18.3 31.1 46.0
16. 63 -20.8 29.7 46.0
17.34 -21.9 25.1 43.5
14. 90 -20.9 27.0 46.0
12.79 -22.3 21.9 43.5
12. 80 -22.3 21.2 43.5
15. 20 -21.0 23.6 46.0
12. 60 -22.3 18.6 43.5
14. 60 -21.3 19.9 46.0
13. 40 -21.5 18.5 46.0
11.56 -21.7 16.5 46.0

4/23/2013 1:47PM  A423a_FI1H print
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FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450AP 2.4GHz OFDM
Manufacturer: Cambium Networks
Operating Condition: 68 deg. F; 34% R_H.

Test Site: DLS O.F. Site 2
Operator: Jim O

Test Specification:

Comment: Continuous Transmit Mode

Date: 04-23-2013

TEXT: "Vert 3 meters"

Short Description: Test Set-up

Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization

Sample Equations: Total Level(dBuv/m) Level (dBuV) + System Loss(dB) + Antenna Factor(dBuVv

/m)
24.6 = 35.51 + (-22.1) + 11.20
Margin(dB) = Limit(dBuv/m) - Total Level(dBuv/m)
15.4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

Page 1/3  4/23/2013 1:46PM  A423a_F1V print



Level [dBuV/m]

500M

300M

200M
Frequency [Hz]

Quasi-Peak

+ + MES A423a F1V Peak List

MES A423a_F1V

FCC 15.209, field strength 3m

LIM FCC 15.209 F 3m

_print

Ad23a_F1V

4/23/2013 1:46PM
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MEASUREMENT RESULT: *A423a_F1V_Final™
4/23/2013 1:28PM

Frequency Level
MHZz dBuv
43.800000 48.11
54.180000 47.12
69.720000 50.81
485.240000 41 .90
77.220000 49.29
82.020000 48.62
110.820000 43.59
668.300000 34.19
720.020000 27.35
520.580000 29.25
124980000 34.57
188.760000 26.13
355.700000 29.99
425.000000 27.16
288.080000 27.19
388.820000 23.58
452480000 21.22
Page 3/3 Sheet 1/2

Antenna
Factor
dBuvV/m

11.
11.
.31
17.
-90
.40
-98
.57
.40
.67
-90
.32
-90
-50
-82
.63
-85

4/23/2013 1:46PM

98
18

41

Syst
Lo

-23.
-23.
-22.
-20.
-22.
-22.
-22.
-19.
-19.
-20.
-22.
-21.
-20.
-20.
-21.
-20.
-20.

em
Ss
dB

COPRPRNOOWONWWWOWWOON

Total Limit Margin
Level

dBuvV/m  dBuV/m dB
36.9 40.0 3.1
35.3 40.0 4.7
35.2 40.0 4.8
39.0 46.0 7.0
32.3 40.0 7.7
32.3 40.0 7.7
33.2 43.5 10.3
35.4 46.0 10.6
29.6 46.0 16.4
27.9 46.0 18.1
25.1 43.5 18.4
21.5 43.5 22.0
24.0 46.0 22.0
23.0 46.0 23.0
19.6 46.0 26.4
18.3 46.0 27.7
17.5 46.0 28.5

Ad23a_F1V_print
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FCC 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450 AP (2.4GHz OFDM) w/Dual polarized slant antenna
Manufacturer: Cambium Networks

Operating Condition: 70 deg C 27% R.H.

Test Site: DLS O.F. G1

Operator: Jim O

Test Specification: Cont TX QPSK 5MHz BW 19dBm CH A&B

Comment: Low, Mid and High Channel

Date: 04-16-2013

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization

Sample Equations: Total Level(dBuv/m) Level (dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

24.6 35.51 + (-22.1) + 11.20
Margin(dB) = Limit(dBuvV/m) - Total Level(dBuv/m)
15.4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)

Page 1/3 4/26/2013 8:30AM  B4161_sh_print
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MEASUREMENT RESULT: *'B4161_sh_Final"
4/26/2013 8:30AM

Frequency Level Antenna
Factor

MHZz dBuvV  dBuV/m
7320.000000 54_.75 36.52
4804 .800000 55.01 32.89
4880.000000 54_37 32.95
4960.000000 54_.13 33.06
7320.000000 67.37 36.52
4804 .800000 68.22 32.89
4880.000000 67.98 32.95
4960.000000 67.00 33.06

Page 3/3

4/26/2013 8:30AM

System Tota
Loss Leve

dB  dBuv/
-54.7 36
-55.6 32
-55.6 31
-55.6 31
-54.7 49
-55.6 45
-55.6 45
-55.6 44

B4161_sh_print
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FCC 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450 AP (2.4GHz OFDM) w/Dual polarized slant antenna
Manufacturer: Cambium Networks

Operating Condition: 70 deg C 27% R.H.

Test Site: DLS O.F. G1

Operator: Jim O

Test Specification: Cont TX QPSK 5MHz BW 19dBm CH A&B

Comment: Low, Mid and High Channel

Date: 04-16-2013

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization

Sample Equations: Total Level(dBuv/m) Level (dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

24.6 35.51 + (-22.1) + 11.20
Margin(dB) = Limit(dBuvV/m) - Total Level(dBuv/m)
15.4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)

Page 1/3 4/26/2013 8:29AM  B4161_sv_print
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MEASUREMENT RESULT: *'B4161_sv_Final"
4/26/2013 8:29AM

Frequency Level Antenna
Factor

MHZz dBuvV  dBuV/m
12009.600000 52.09 39.08
7440.000000 54_.75 36.64
7319.600000 54_50 36.52
4804 .800000 55.08 32.89
12009.600000 64 .99 39.08
4880.000000 54_41 32.95
4959.600000 54_20 33.06
7319.600000 68.35 36.52
7440.000000 67.49 36.64
4804 .800000 67.98 32.89
4959 .600000 67.12 33.06
4880.000000 67.12 32.95
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FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450 AP (2.4GHz OFDM) w/Dual polarized slant antenna
Manufacturer: Cambium Networks

Operating Condition: 70 deg C 27% R.H.

Test Site: DLS O.F. G1

Operator: Jim O

Test Specification: Cont TX QPSK 10MHz BW 19dBm CH A&B

Comment: Low, Mid and High Channel

Date: 04-16-2013

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization

Sample Equations: Total Level(dBuv/m) Level (dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

24.6 35.51 + (-22.1) + 11.20
Margin(dB) = Limit(dBuvV/m) - Total Level(dBuv/m)
15.4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)
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MEASUREMENT RESULT: ''B4162_sh_Final"
4/26/2013 8:32AM

Frequency Level Antenna
Factor

MHZz dBuvV  dBuV/m
7440.700000 54 .67 36.64
7322 .500000 54 .80 36.52
4804 .500000 54_97 32.89
7440 .700000 67.73 36.64
7322 .500000 67.73 36.52
4804 .500000 67.49 32.89
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FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450 AP (2.4GHz OFDM) w/Dual polarized slant antenna
Manufacturer: Cambium Networks

Operating Condition: 70 deg C 27% R.H.

Test Site: DLS O.F. G1

Operator: Jim O

Test Specification: Cont TX QPSK 10MHz BW 19dBm CH A&B

Comment: Low, Mid and High Channel

Date: 04-16-2013

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization

Sample Equations: Total Level(dBuv/m) Level (dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

24.6 35.51 + (-22.1) + 11.20
Margin(dB) = Limit(dBuvV/m) - Total Level(dBuv/m)
15.4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)
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MEASUREMENT RESULT: ''B4162_sv_Final"
4/26/2013 8:32AM

Frequency Level Antenna
Factor

MHZz dBuvV  dBuV/m
7439.200000 54 .63 36.64
7320.800000 54.73 36.52
4803.200000 54_96 32.89
4960 .850000 54_.13 33.06
7439.200000 67.73 36.64
7320.800000 67.98 36.52
4803.200000 68.47 32.89
4960 .850000 67.25 33.06
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FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450 AP (2.4GHz OFDM) w/Dual polarized slant antenna
Manufacturer: Cambium Networks

Operating Condition: 70 deg C 27% R.H.

Test Site: DLS O.F. G1

Operator: Jim O

Test Specification: Cont TX QPSK 20MHz BW 19dBm CH A&B

Comment: Low, Mid and High Channel

Date: 04-16-2013

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization

Sample Equations: Total Level(dBuv/m) Level (dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

24.6 35.51 + (-22.1) + 11.20
Margin(dB) = Limit(dBuvV/m) - Total Level(dBuv/m)
15.4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)
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MEASUREMENT RESULT: *'B4163_sh_Final"
4/26/2013 8:35AM

Frequency Level Antenna
Factor

MHZz dBuvV  dBuV/m
7319.380000 54 .60 36.52
4819.500000 54 _67 32.90
4875.860000 54 .28 32.94
4959.540000 54.08 33.06
7319.380000 67.49 36.52
4819.500000 67.73 32.90
4875.860000 67.49 32.94
4959.540000 67.12 33.06
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FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450 AP (2.4GHz OFDM) w/Dual polarized slant antenna
Manufacturer: Cambium Networks

Operating Condition: 70 deg C 27% R.H.

Test Site: DLS O.F. G1

Operator: Jim O

Test Specification: Cont TX QPSK 20MHz BW 19dBm CH A&B

Comment: Low, Mid and High Channel

Date: 04-16-2013

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization

Sample Equations: Total Level(dBuv/m) Level (dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

24.6 35.51 + (-22.1) + 11.20
Margin(dB) = Limit(dBuvV/m) - Total Level(dBuv/m)
15.4 = 40 - 24.6

Graph Markers: + Frequency marker (Level of marker not related to final level)

| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector

- Background Scan Peak Detector (Optional)

- Background Scan Average Detector (Optional)
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MEASUREMENT RESULT: *'B4163_sv_Final"
4/26/2013 8:35AM

Frequency Level Antenna
Factor

MHZz dBuvV  dBuV/m
7320.000000 54_77 36.52
4804 .960000 55.00 32.89
4879.680000 54_37 32.95
4959.600000 54_.13 33.06
7320.000000 67.85 36.52
4959.600000 67.61 33.06
4804 .960000 67.61 32.89
4879.680000 67.49 32.95
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FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450AP 2_.4GHz: OFDM

Manufacturer: Cambium Networks

Operating Condition: 75 deg F; 46% R._H.

Test Site: DLS Site G1

Operator: Jim O

Test Specification: 5, 10, & 20 MHz bandwidths

Comment: Max output power, ch A and B both ON

Date: 4-26-2013

TEXT: ""Horz 1 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 1 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level(dBuvV/m) = Level(dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

Margin(dB) = Limit(dBuv/m) - Total Level(dBuv/m)

Graph Markers: + Frequency marker (Level of marker not related to final level)
| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector
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MEASUREMENT RESULT: "A422a_sh_Final"
4/26/2013 10:34AM

Frequency Level Antenna
Factor

MHZz dBuvV  dBuV/m
22139.800000 41.05 46.39
22230.400000 41.21 46.41
19680.000000 39.52 46.15
19760.000000 38.99 46.23
19799.800000 38.79 46.25
19799.800000 52.64 46.25
19760.000000 52.38 46.23
19680.000000 52.12 46.15
22230.400000 53.08 46.41
22139.800000 52.72 46.39
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FCC Part 15.205/15.209 Spurious Emissions in Restricted Bands

Electric Field Strength

EUT: PMP450AP 2_.4GHz: OFDM

Manufacturer: Cambium Networks

Operating Condition: 75 deg F; 46% R._H.

Test Site: DLS Site G1

Operator: Jim O

Test Specification: 5, 10, & 20 MHz bandwidths

Comment: Max output power, ch A and B both ON

Date: 4-26-2013

TEXT: ""Vert 1 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 1 Meters with VERTICAL Antenna Polarization
Equations: Total Level(dBuvV/m) = Level(dBuV) + System Loss(dB) + Antenna Factor(dBuv/m)

Margin(dB) = Limit(dBuv/m) - Total Level(dBuv/m)

Graph Markers: + Frequency marker (Level of marker not related to final level)
| Final maximized level using Quasi-Peak detector
X Final maximized level using Average dector

# Final maximized level using Peak detector
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MEASUREMENT RESULT: "A422a_sv_Final"

4/26/2013 10:35AM
Level

Frequency
MHz
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5 Company: Cambium Networks
DI s N\ Model Tested: C024045A001A

ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B8.0 Maximum Unwanted Emission Levels — Radiated Band-Edge with Cabinet

Rule Section:

Test Procedure:

Description:

Limit:

Results:

Section 15.247(d)
Section 15.205

FCC KDB 558074 D01 DTS Meas Guidance v03r01 — Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

ANSI C63.10:2009

12.2.4 Peak power measurement procedure
12.2.7 Radiated spurious emission test

RBW = 1MHz

VBW > 3MHz

Span = spectrum to be examined — (Unwanted Emissions)
Detector = peak

Sweep = auto couple

Trace mode = max hold

Measurements were taken for QPSK over a 5MHz, 10MHz and 20MHz
modulation bandwidths at the low and high channels of operation. EUT was set
to transmit continuously over various frequencies and power settings with
approximately a 94% duty cycle.

In this case (worst case), a Max Peak measurement was taken and compared to
the more stringent Average limit of 54dBuV/m both vertically and horizontally.
The Max Peak measurement complied with the Average limit.

Passed
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Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Horizontal
Low Channel: Transmit = 2.4025 GHz Output power setting: 16
5MHz BW Channel A&B terminated

Restricted Band-Edge Frequency (F1) = 2.39 GHz
Average Limit (D1) = 54dBuV/m

> Max/Ref Lwvl Marker 1 [T3] REW 1l MH=z RF Att 0 de
37 dB* 45.52 dBuv/m STBW 3 MH=
71 dB* 2.38576653 GH=z SWT 5 om= Unit dBpV /S m
87
80
70
60
50
1

40FsH="

30

20

10

Fl
-10 |

-13

Center 2.33836% GHz 4 MH=z/ Span 40 MH=z

Date: 25.APR.2013 15:21:32



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Vertical
Low Channel: Transmit = 2.4025 GHz Output power setting: 16
5MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.39 GHz
Average Limit (D1) = 54dBuV/m

> Max/Ref Lwvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
27 dp* 45.87 dBpvV/m VBW 3 MH=Z
71 dB* 2.38512525 GH=z SWT 5 m= Unit dBuv,/m

87

80

70

60

: M&ﬁibmw

A0 FsF=1

30

20

10

Fl
-10

-13 |
Center 2.3869% GH=z 4 MHz/ Span 40 MH=

Date: 25 .APR.Z2013 15:15:28



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Horizontal
Low Channel: Transmit = 2.405 GHz Output power setting: 15
10MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.39 GHz
Average Limit (D1) = 54dBuV/m

Lwvl Marker 1 [T3] REW 1 MH= RF Att 0 de
45.30 dBuv/m VBW 3 MH=Z
2.38729118 GH=z SWT 5 ms Unit dBEpv ./ m
87
80
70
60
50
1
40—
30
20
10
0
Fl
-10
-13 ‘
Center 2.3967 GH=z 3 MH=z/ Span 30 MH=z

Date: 26 .APR.Z2013 10:28:14



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Vertical
Low Channel: Transmit = 2.405 GHz Output power setting: 15
10MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.39 GHz
Average Limit (D1) = 54dBuV/m

Lwvl Marker 1 [T3] REW 1 MH= RF Att 0 de
45,77 dBpv/m VBW 3 MH=Z
2.38909479 GHz SWT 5 ms Unit dBEpv ./ m
87
80
70
60
: W«i}\,
40—
30
20
10
0
Fl
-10
_13 ‘
Center 2.3967 GH=z 3 MH=z/ Span 30 MH=z

Date: 26 .APR.Z2013 10:22:20



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Horizontal
Low Channel: Transmit = 2.4175 GHz Output power setting: 16
20MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.39 GHz
Average Limit (D1) = 54dBuV/m

> Max/Ref Lwvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
27 dp* 45.81 dBpv/m VBW 3 MH=Z
72 dB* 2.38465511 GH=z SWT 5 m= Unit dBuv,/m
87
80
70
60
: M
40—
30
20
10
0
1
-10
-13 |
Center 2.4071 GH=z & MHz/ Span &0 MH=

Date: 26 .APR.Z2013 09:59:14



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurement - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Vertical
Low Channel: Transmit = 2.4175 GHz Output power setting: 15
20MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.39 GHz
Average Limit (D1) = 54dBuV/m

> Max/Ref Lwvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
27 dp* 45,25 dBpvV/m VBW 3 MH=Z
72 dB* 2.38056693 GH=z SWT 5 m= Unit dBuv,/m
87
80
70
60
50
1
40—
30
20
10
0
1
-10
-13 |
Center 2.4071 GH=z & MHz/ Span &0 MH=

Date: 26 .APR.Z2013 09:55:31



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Horizontal
High Channel: Transmit = 2.475 GHz Output power setting: 15
5MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.4835 GHz
Average Limit (D1) = 54dBuV/m

S Max/Ref Lvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
27 dp* 46.10 dBpvV/m VBW 3 MH=Z
71 dB* 2.48901804 GH=z SWT 5 m= Unit dBuv,/m
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-13 |
Center 2.48 GHz 4 MHz/ Span 40 MH=

Date: 25 .APR.Z2013 15:31:07



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Vertical
High Channel: Transmit = 2.475 GHz Output power setting: 15
5MHz BW Channel A&B

Restricted Band-Edge Frequency (F1) = 2.4835 GHz
Average Limit (D1) = 54dBuV/m

> Max/Ref Lwvl Marker 1 [T3] REW 1l MH=z RF Att 0 de
37 dB* 46.12 dBuv/m STBW 3 MH=
71 dB* 2.48693387 GH=z SWT 5 om= Unit dBpV /S m

87

80

70

60

: %Jw%ﬂi&

40FsH="

30

20

10

1
-10

-13 |
Center 2.43 GHz 4 MH=z/ Span 40 MH=z

Date: 25.APR.2013 15:33:33



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurement - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Horizontal
High Channel: Transmit = 2.470 GHz Output power setting: 14
10MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.4835 GHz
Average Limit (D1) = 54dBuV/m

S Max/Ref Lvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
27 dp* 45,54 dBpv/m VBW 3 MH=Z
71 dB* 2.48705415% GH=z SWT 5 m= Unit dBuv,/m
87
80
70
60
50
1

A0 FsF=1

30

20

10
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-13 |
Center 2.48 GHz 4 MHz/ Span 40 MH=

Date: 25 .APR.Z2013 15:42:52



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurement - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Vertical
High Channel: Transmit = 2.470 GHz Output power setting: 14
10MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.4835 GHz
Average Limit (D1) = 54dBuV/m

S Max/Ref Lvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
27 dp* 45.83 dBpvV/m VBW 3 MH=Z
71 dB* 2.488376705 GHz SWT 5 m= Unit dBuv,/m
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Center 2.48 GHz 4 MHz/ Span 40 MH=

Date: 25 .APR.Z2013 15:45:44



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurements - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Horizontal
High Channel: Transmit = 2.460 GHz Output power setting: 12
20MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.4835 GHz
Average Limit (D1) = 54dBuV/m

> Max/Ref Lwvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
87 dB* 44.25 dBpvV/m VBW 3 MH=Z
72 dB¥F 2.44000000 GH=z SWT 5 ms Unit dBEpv ./ m
87
80
70
60
50
|
‘MMW
40—
30
20
10
0
Fl
-10
_13 ‘
Center 2.47 GHz & MHz/ Span &0 MH=

Date: 26 .APR.Z2013 1o0:0¢6:04



Test Date: 04-25-2013
Company: Cambium Networks

EUT: PMP450AP (2.4 GHz: OFDM)

Test: Band-Edge Measurement - Radiated

Operator: JimO

Comment: RBW = 1MHz VBW >3MHz
Detector = Peak Sweep = auto couple
Trace = max hold Polarization = Vertical
High Channel: Transmit = 2.460 GHz Output power setting: 12
20MHz BW Channel A&B Terminated

Restricted Band-Edge Frequency (F1) = 2.4835 GHz
Average Limit (D1) = 54dBuV/m

> Max/Ref Lwvl Marker 1 [T3] RBW 1l MH= EF ALt 0 4dB
27 dp* 45.83 dBpvV/m VBW 3 MH=Z
72 dB* 2.45230461 GH=z SWT 5 m= Unit dBuv,/m
87
80
70
60
: u¢wwwiﬂ
40—
30
20
10
0
Fl
-10
_13 ‘
Center 2.47 GHz & MHz/ Span &0 MH=

Date: 26 .APR.Z2013 10:09:45



DLS/

ELECTRONIC SYSTEMS, INC.

Company: Cambium Networks
Model Tested: C024045A001A
Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B9.0 Duty Cycle of Test Unit

Rule Part:

Test Procedure:

Limits:

Results:

Sample Equations:

Notes:

FCC Section 15.35(c)

6.0 Duty cycle, transmission duration and maximum power control
level
ANSI C63.10-2009 Section 7.5

Informative

EUT is continuously transmitting (duty cycle < 98%).

None

Duty cycle correction factor was applied to measurements for this device.

The EUT was transmitting below the minimum duty cycle of 98%.
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Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450 AP 2.4 OFDM
Test: Duty Cycle during testing

Operator: Craig B/Jim O

5 MHz channel bandwidth; QPSK

Comment:
during 7.555 ms sweep

X =7.034067/7.515

Duty cycle factor x = 0.930

Comment:

ON + OFF time = 7.515 ms

Total on Time = 2.344689 ms x 3 times = 7.034067 ms

» Max/Ref Lvl Delta 1 [T3] RBW 1 MH= RF ALT 20 4B
18 dBm 0.24 dB VB 10 MH=z
4 dBm 7.555110 ms SWT 10 ms Unit dBm
18
¥ (T3] 1 14.66 denm

10 = A el 1L

Al|IT3] .24 dB

.55R110 m=
0
-10
-20
-30
-40
-50
-a0
-70

Tz
L
-8z
Center 2.43996912 GH:z 1 ms/

Date: 19.APR.2013 14:26:59



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450 AP 2.4 OFDM
Test: Duty Cycle during testing

Operator: Craig B/Jim O
5 MHz channel bandwidth; QPSK

Comment: Total on Time = 2.344689 ms x 3 times = 7.034067 ms during 7.555 ms
sweep
X =7.034067/7.515
Duty cycle factor x = 0.930

Duration of one pulse: 2.344689 ms

» Max/Ref Lvl Delta 1 [T3] RBW 1l MH=Z RF ALt 20 dB
18 dBm -1.26 dB VB 10 MH=z
4 dBm 2.344689 ms SWT 10 ms Unit dBm

18

1 ¥Y1|[T3] 14.66 dBnf

10 oo i) 4ale i
all[T3] ~1.26 dB

.344683% me

-10

-20

-30

-40

-50

-60

=70

-8z

Center 2.43996912 GH:z 1 ms/

Date: 19.APR.2013 14:27:55



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450 AP 2.4 OFDM
Test: Duty Cycle during testing

Operator: Craig B/Jim O
10 MHz channel bandwidth; QPSK

Comment: Comment: Total on Time = 2.344689 ms x 3 times = 7.034067 ms
during 7.515 ms sweep
X =17.034067/7.515
Duty cycle factor x = 0.936

ON + OFF time = 7.515 ms

Delta 1 [T3] REW 1 MH= RE Attt 20 4B
-0.00 dB VB 10 MH=z
7.515030 ms SWT 10 ms Unit dBm
1
Ahgeipihds PLERT ﬁwmw

a
-10
-20
-30
-40
-50
-0
-70
-80
-%0

Center 2.405 GHz 1 ms/

Date: 19.APR.2013 11=:14:10



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450 AP 2.4 OFDM
Test: Duty Cycle during testing

Operator: Craig B/Jim O
10 MHz channel bandwidth; QPSK

Comment: Total on Time = 2.344689 ms x 3 times = 7.034067 ms during 7.515 ms
sweep

X =17.034067/7.515
Duty cycle factor x = 0.936

Duration of one pulse: 2.344689 ms

Delta 1 [T3] REW 1 MH= RE Attt 20 4B
-18.00 dB VB 10 MH=z
2.344689 ms SWT 10 ms Unit dBm
e bt Maronlin-
ol
L
-10 :
-20
-30
-40
-50
-&0
-70
-80
-%0
Center 2.405 GHz 1 ms/

Date: 19.APR.2013 11:15:30



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450 AP 2.4 OFDM
Test: Duty Cycle during testing

Operator: Craig B/Jim O

20 MHz channel bandwidth;

QPSK

Comment: Comment: Total on Time = 2.344689 ms x 3 times = 7.034067 ms

during 7.515 ms sweep
X =7.034067/7.515
Duty cycle factor x = 0.936

ON + OFF time = 7.515 ms

-10

-20

-30

-40

=50

-&0

=70

-80

-50

Delta 1 [T3] REW 1 MH= RE Attt 20 4B
0.25 dB VB 10 MH=z

6.729459 ms SWT 10 ms Unit dBm

¥Y1|[T3] 4.12 oBr

1 1

1.448894 ms

AL LT3] L 2EAOR

6.72945% ms

Tz
L
Center 2.46 GHz 1 ms/

Date: 19.APR.2013 14:06:37



Test Date: 04-19-2013

Company: Cambium Networks
EUT: PMP450 AP 2.4 OFDM
Test: Duty Cycle during testing

Operator: Craig B/Jim O
20 MHz channel bandwidth; QPSK

Comment: Total on Time = 2.344689 ms x 3 times = 7.034067 ms during 7.515 ms
sweep
X =7.034067/7.515
Duty cycle factor x = 0.936

Duration of one pulse: 2.344689 ms

Delta 1 [T3] RBW 1 MEZ RF Att 20 dB
-5.30 dB VBW 10 MH=z
2.400802 mse SWT 10 ms Unit dBrm
10
¥Y1|[T3] 4.12 oBr
y 1.44¢894 ms
b - TTTTTST YO

2.400802 ms

-10

-20

-30

-40

=50

-&0

=70

-80

-50

Center 2.46 GHz 1 ms/

Date: 19.APR.2013 14:07:54



5 Company: Cambium Networks
DLS ﬁ\ Model Tested: C024045A001A
ELECTRONIC SYSTEMS, INC. Report Number: 18998

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B10.0 AC Line Conducted Emissions

Rule Part: FCC Part 15.207

Test Procedure: ANSI C63.10-2009

Section 6.2
Limit: FCC Part 15.207(a)
Results: Compliant
Notes: This was an AC Conducted emissions measurement.
The EUT was powered from a representative AC Adapter with an input of
120 VAC 60 Hz.
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Transducer
LISN DLS#128

30M

PMP450AP 2.4GHz OFDM
Cambium Networks

72 deg. F,

Voltage Mains Test

FCC Part 15.207
EUT:

Manufacturer:

31% R.H.

DLS O.F. Screen Room

Jim O

Operating Condition:

Test Site:

continuous transmit mode

04-23-2013

120 V 60 Hz
Line 1;

Date:
"Line Cond SR Final"

ication:

Test Speci
SCAN TABLE

Operator:
Comment:

Line Conducted Em

I1SsiIons

Short Description:

Start

Meas. IF

Detector

Bandw.
9 kHz

Time

QuasiPeak 5.0 s

CISPR AV

Stop Step

Frequency Frequency Width

150.0 kHz

4.0 kHz

30.0 MHz

Level [dBuV]
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500k

300k

Frequency [Hz]

imi
imi

Voltage Amplitude QP L
Voltage Amplitude AVG L

5752 FCC L1

pre

+ + MES 5752 FCC L1_fin2

FCC ClassB V QP
FCC ClassB V AV
4/24/2013 12:51PM

MES 5752 FCC L1
—MES 5752 FCC L1_pre2

LIM

X X MES 5752 FCC L1 _fin
LIM
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MEASUREMENT RESULT: *5752 FCC L1_fin"

4/24/2013 12:51PM
Level
dBuv

Frequency
MHz

.161000
-201000
-242000
-253000
.318000
-331000
-570000
-850000
.090000
-180000
-190000
-870000
.000000
-285000
-335000
-690000
.875000
-660000

OCOUIAWNRFRPOOOOOOOO

N B
o~

MEASUREMENT RESULT: *5752 FCC L1_fin2"

4/24/2013 12:51PM
Level
dBuv

Frequency
MHz

-168000
.203000
-248000
-287000
-323000
.336000
-520000
-880000
-090000
-990000
-190000
- 740000
-000000
.225000
-320000
-540000
-800000
.025000

COUNPAP,WRFPOOOOOOOO

N B
N 00~

Page 2/2

.70
-40

Transd Limit

dB

WNNOOOOTONOOONOOONRFRREPND

dBuv

Transd Limit

13.

dB

WNNOOOOTONOONPFRPONORON

4/24/2013 12:51PM

Marg

in
dB

GQONPMPOUOINOOUIOWOONRAER D

Margin
dBuv dB
55 10.4
54 18.1
52 18.4
51 22.5
50 20.6
49 20.8
46 24.6
46 25.3
46 25.8
46 27.9
46 24.5
46 25.0
46 25.4
50 24.5
50 27.2
50 25.3
50 25.1
50 29.0
5752 FCC L1

Detector

Detector

CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV
CAV



Transducer
LISN DLS#128

issions
IF
Bandw.
9 kHz

Time

QuasiPeak 5.0 s

CISPR AV

Meas.

R.H.

Line Conducted Em
Detector

31%
continuous transmit mode

04-23-2013
4.0 kHz

DLS O.F. Screen Room
Step

PMP450AP 2.4GHz OFDM
Cambium Networks
Jim O

72 deg- F,
120 V 60 Hz
Line 2;

Date:
"Line Cond SR Final"

ication:
Stop
30.0 MHz

Frequency Frequency Width

Short Description:
150.0 kHz

Start
Level [dBuV]

Voltage Mains Test

EUT:
Operating Condition:

FCC Part 15.207
Manufacturer:

Test Site:
Operator:

Test Speci
Comment:

SCAN TABLE

m

B L &

L

10}---
0

30M

imi
imi

Frequency [Hz]
Voltage Amplitude AVG L

Voltage Amplitude QP L

5752 FCC L2

pre

+ + MES 5752 FCC L2_fin2

500k

4/24/2013 12:59PM

300k
FCC ClassB V AV

FCC ClassB V QP

MES 5752 FCC L2
— MES 5752 FCC L2_pre2

LIM
LIM

150k
X X MES 5752 FCC L2 fin
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MEASUREMENT RESULT: *5752 FCC L2_fin"
4/24/2013 12:59PM

Frequency Level Transd Limit Margin Detector
MHz dBuv dB  dBuv dB
0.162000 59.80 13.4 65 5.6 QP
0.200000 51.40 12.7 64 12.2 QP
0.251000 46.50 12.1 62 15.2 QP
0.260000 45.40 12.0 61 16.0 QP
0.322000 41 .60 11.7 60 18.1 QP
0.328000 40.60 11.7 60 18.9 QP
0.500000 28.80 11.2 56 27.2 QP
1.040000 27.50 10.6 56 28.5 QP
1.110000 27.30 10.6 56 28.7 QP
2.320000 25.10 10.6 56 30.9 QP
2.370000 25.40 10.6 56 30.6 QP
3.720000 23.80 10.6 56 32.2 QP
5.000000 24.70 10.6 56 31.3 QP
6.860000 27.70 10.7 60 32.3 QP
14.765000 25.20 11.0 60 34.8 QP
16.400000 25.60 11.1 60 34.4 QP
17.960000 31.90 11.2 60 28.1 QP
19.070000 27.30 11.3 60 32.7 QP

MEASUREMENT RESULT: *"'5752 FCC L2_fin2"
4/24/2013 12:59PM

Frequency Level Transd Limit Margin Detector
MHz dBuv dB  dBuv dB
0.164000 43.20 13.3 55 12.1 CAvV
0.206000 33.60 12.6 53 19.8 CAV
0.247000 32.20 12.1 52 19.7 CAV
0.285000 26.70 11.9 51 24.0 CAV
0.323000 27.90 11.7 50 21.7 CAV
0.336000 27.20 11.6 49 22.1 CAV
0.520000 19.20 11.1 46 26.8 CAV
0.880000 17.10 10.7 46 28.9 CAvV
1.550000 16.90 10.6 46 29.1 CAvV
2.210000 18.30 10.6 46 27.7 CAV
2.390000 18.70 10.6 46 27.3 CAvV
4.830000 18.50 10.6 46 27.5 CAV
5.000000 18.80 10.6 46 27.2 CAV
6.995000 21.40 10.7 50 28.6 CAV
16.715000 18.80 11.1 50 31.2 CAV
17.855000 23.70 11.2 50 26.3 CAV
19.190000 20.70 11.3 50 29.3 CAvV
20.885000 18.40 11.3 50 31.6 CAV

Page 2/72  4/24/2013 12:59PM 5752 FCC L2



DLS/

ELECTRONIC SYSTEMS, INC.

Company: Cambium Networks
Model Tested: C024045A001A
Report Number: 18998

166 South Carter, Genoa City, W1 53128

END OF REPORT

Revision # | Date Comments By
1.0 05-02-2013 Preliminary Release JS
1.1 05-07-2013 Added Section 8 data & photo JS
1.2 05-09-2013 Added Section 7 data & photos JS
1.3 05-13-2013 Minor edits - pgs 5, 187, 188 & section 8 JS
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