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United States Department of Commerce
National Institute of Standards and Technology

NVIAD

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAP LAB CODE: 100276-0

D.L.S. Electronic Systems, Inc.
Wheeling, IL

is accredited by the National Voluntary Laboratory Accreditation Program for specific services,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory quality
management system (refer to joint ISO-ILAC-IAF Communique dated January 2009).

N W N
S W% AH N
2015-09-25 through 2016-09-30 fvar b . {;mlk / AN
Effective Dates %% #’é} For the National Voﬁ‘unréxy__f__éborat.brywAccred:'farion Program
Shareg of —
ELECTROMAGNETIC NVLAP LAB CODE 100276-0
COMPATIBILITY &
TELECOMMUNICATIONS
Emissions
Designation Description
Off-site test location D.L.S. Electronics performs radiated emissions testing at an additional location, 166 South

Carter Street, Genoa City, WI 53128.
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1.0

It was determined that the Cambium Networks PMP450i 900MHz AP MIMO Transceiver, Model

Summary of Test Report

C009045A001A, complies with the requirements of CFR 47 Part 15 Subpart C Section 15.247.

Subpart C Section 15.247 Applicable Technical Requirements Tested:

Section Description Procedure Note | Compliant?
. FCC KDB 558074
Informative Duty Cycle Section 6.0 NA
FCC KDB 558074
15.247(a)(2) DTS Bandwidth Sections 1 Yes
8.0,8.1&8.2
Fundamental FCC KDB 558074
15.247(b)(3),(b)(4) Emission Output Sections 9.2 & 9.2.3.1 1 Yes
Power FCC KDB 662911(E)(1)
Maximum Power FCQ KDB 558074
15.247(e) Spectral Density Sections 10.0 & 10.6 1 Yes
FCC KDB 662911 (E)(2)(c)
Emissions in Non-
Restricted Frequency FCC KDB 558074
15.247(d) Bands — RF Sections 11.0, 11.2 & 11.3 | * ves
Conducted
Radiated Spurious in FCC KDB 558074
15.247(d), 15.209 Restricted Bands ANSI C63.10-2013 2 Yes
Below 1GHz
15.247(d), Radiated Spurious in FCC KDB 558074
15.205(5), Restricted Bands Sections 12.0 & 12.1 2 Yes
15.209(a) Above 1GHz ANSI C63.10-2013
Band-edge
15.247(d) Measurements — Sectli:é:n(; EDOB 1515 20(;41 13 1 Yes
RF Conducted T '
15.207(a) AC Line_ C(_)nducted ANSI C63.4-2014 3 Yes
Emissions

Note 1: RF Conducted measurement.
Note 2: Radiated Emissions measurement.
Note 3: AC Mains Emissions measurement
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2.0 Introduction

From October 5" to 12", 2015 two units of the PMP450i 900MHz AP MIMO Transceiver, Model
C009045A001A, as provided from Cambium Networks were 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 1ISO
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:

Cambium Networks fixed outdoor frame based wireless transceiver with 12dBi Yagi antenna or
13dBi Sector antenna. Tested with worst case highest channel bandwidth of 20MHz and lowest
channel bandwidth of 5SMHz.

Type of Equipment / Frequency Range:
Stand-Alone Transceiver / 902 MHz to 928 MHz
Physical Dimensions of Equipment Under Test:
Length: 10” x Width: 5.25” x Height: 3.5”

Power Source:

56 VDC (Power Over Ethernet to Radio)
AC - 120V/60Hz, 240V/60Hz
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4.0  Description of Test Sample continued...

Internal Frequencies:

55 kHz (switching power supply frequency)
40 MHz, 25 MHz, 20 MHz

Transmit / Receive Frequencies Used For Test Purpose:

5MHz BW — Low channel 904.550 MHz
Mid channel 915 MHz
High channel 925.450 MHz

20MHz BW — Low channel 912 MHz

Mid channel 916 MHz
High channel 918 MHz

Type of Modulation(s):

OFDM: QPSK tested as worst case modulation scheme as per Cambium Networks
Antenna Types:
12 dBi Yagi antenna or

13 dBi Sector antenna attached with female N-type connectors

Description of Circuit Board(s) / Part Number:

Cambium Networks PC Board A006000

12 dBi Yagi Antenna DB900-12-9D-25
13 dBi Sector Antenna PS900-13-65X-2N
2x LMR 1 dB Cables 30009406002

2 X N Female Connectors NA
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Company:

Models Tested:
Report Number:
Project Number:

Cambium Networks

C009045A001A

21322
7505

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 — G1, Site 2 and Screen Room
Description Manufacturer Model Serial Frequency Range Cal Cal Due
Number Number Dates Dates
Emissions 30-1000 MHz (S2)
Receiver Rohde & Schwarz ESI 40 837808/006 20 Hz — 40 GHz 6-25-15 6-25-16
Antenna EMCO 3104C 00054892 20 MHz — 200 MHz | 10-1-14 10-1-16
Antenna EMCO 3146 1205 200 MHz — 1 GHz 10-24-14 | 10-24-16
Test Software Rohde & Schwarz ESK-1 V1.7.1 N/A N/A N/A
Emissions 1-10 GHz (G1)
Receiver Rohde & Schwarz ESI 40 837808/005 20 Hz — 40 GHz 6-25-15 6-25-16
Preamp Ciao CA118- 101 1GHz-18GHz 1-26-15 1-26-16
4010
Horn EMCO 3115 9502-4451 1-18GHz 6-1-15 6-1-17
Antenna
Filter- High- Planar Filter Co. HP2G- PF1227/0728 1.5GHz-18GHz 6-29-15 | 6-29-16
Pass 1780-CD-
SS
Test Software Rohde & Schwarz ESK-1 V1.7.1 N/A N/A N/A
AC Line Conducted (Screen Room)
Receiver Narda PMM 9010F 020WW40102 10Hz-50MHz 6-25-15 6-25-16
LISN Solar 9252-50-R- 961019 9 kHz — 30 MHz 5-21-15 5-21-16
24-BNC
Filter- High- SOLAR 7930-120 090702 120 kHz — 30 MHz 1-7-15 1-7-16
Pass
Limiter Electro-Metrics EM-7600 705 9 kHz — 30 MHz 1-7-15 1-7-16
Test Software Narda PMM PMM Rel.2.17 N/A N/A N/A
Emission
Suite
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Test Equipment continued:
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Project Number:

Cambium Networks
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21322
7505

D.L.S. Wisconsin — Chamber G1

Description Manufacturer Model Serial Frequency Range Cal Cal Due
Number Number Dates Dates
Other (G1)
20 dB Aeroflex/weinschel 75A-20-12 1071 DC - 40 GHz 7-1-15 7-1-16
attenuator
20 dB Anritsu 42N50-20 000451 DC — 18 GHz 5-29-15 5-29-16
attenuator
Thermal Rohde & Schwarz NRP-Z51 1138.0005.03- DC - 18GHz 6-25-15 6-25-16
Power Sensor 104290-Wq
6.0  Test Arrangements

Emissions Measurement Arrangement:

All radiated emission measurements were performed at D.L.S. Electronic Systems, Inc. and set
up according to FCC KDB 558074 D01 v03r03, ANSI C63.4-2014, and ANSI C63.10-2013
unless otherwise noted. Description of procedures and measurements can be found in Appendix
B — Measurement Data. See Appendix A for photos of the test set up — provede as a separate
exhibit.

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
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7.0

8.0

9.0

Test Conditions

Test Conditions recorded during test:
Temperature and Humidity:

66°F at 51% RH or as noted on test data
Voltage:

56 VDC (Power Over Ethernet to Radio)
AC - 120V/60Hz, 240V/60Hz

Modifications Made To EUT for Compliance

None noted at time of test.

Additional Descriptions from Test Engineer

| Report Number:
ELECTRONIC SYSTEMS, INC. Project Number:

Cambium Networks
C009045A001A
21322

7505

Continuous transmit less than 98% duty cycle on low, mid and high channels.

5 and 20 MHz channel bandwidths.
QPSK type modulation.

Tested with 12 dBi Yagi antenna and with 13 dBi Sector antenna..

FCC ID: Z8H89FT0022

Emission Designators: 5M0X1D, 20M0X1D
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10.0 Antenna Statement
SECTION 15.203 ANTENNA REQUIREMENT

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device.... This requirement does not apply to carrier current
devices or to devices operated under the provisions of Sections 15.211, 15.213, 15.217, 15.219, or
15.221.

Statement: This wireless device (Intentional Radiator) meets the requirements of FCC Part 15.203:
[] The antenna is permanently attached

[_] The antenna has a unique coupling to the intentional radiator.
Description of coupling:

<] This intentional radiator is professionally installed

[] This intentional radiator, in accordance with Section 15.31(d), must be measured at the installation
site.

11.0 Results

Measurements were performed in accordance with FCC KDB 558074 D01 DTS Meas Guidance
v03r03, ANSI C63.4-2014, and ANSI C63.10-2013. Graphical and tabular data can be found in
Appendix B at the end of this report.

12.0 Conclusion

The PMP450i 900MHz AP MIMO Transceiver, Model C009045A001A, as provided from
Cambium Networks tested from October 5" to 121, 2015 meets the requirements of CFR 47 Part
15 Subpart C Section 15.247.

Appendix A — Test Photos - provided in a separate exhibit
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Appendix B — Measurement Data

B1.0 Duty Cycle

Test Procedure:

558074 D01 DTS Meas Guidance v03r03
Section 6.0 Duty cycle
Paragraph b, zero-span mode on spectrum analyzer

Limit:
Informative
Results:

5 MHz channel bandwidth — during RF conducted measurements: 17.13%
(This was the highest duty cycle achievable with the test software at the
time of test)

5 MHz channel bandwidth — during radiated measurements: 47.20%

20 MHz channel bandwidth: 65.60%

Notes:

Duty cycle is less than 98%. Therefore, measured average values must be corrected by
adding a duty cycle correction factor.

Measurements were performed using the worst-case modulation (QPSK) as determined
by Cambium Networks.

5 MHz channel bandwidth:
Correction factor x =10 Log (1/0.1713) = 7.66 dB for power measurements.
Correction factor x = 20 Log (1/0.4720) = 6.52 dB for voltage measurements.

20 MHz channel bandwidth:

Correction factor x = 10 Log (1 / 0.6560) = 1.83 dB for power measurements.
Correction factor x = 20 Log (1 /0.6560) = 3.66 dB for voltage measurements.
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Test Date:
Company:

EUT:
Test:
Operator:

Comment:

10-05-2015

Cambium Networks

450i 900 MHz AP MAC: 0A003E4586C8

Duty Cycle during testing

Craig B

5 MHz channel bandwidth; QPSK

Duty cycle = (1.292585 / 7.545090) * 100 = 17.13%
Correction factor x =10 Log (1/0.1713) = 7.66 dB

®Mux,’nor Lwl Delta 1 [T3] REW 10 MHEz RF Att 40 dB

S0 dBEm S5.65 dB VEW 10 MH=z
30 dBm 1.292585 ms SWT 20 m= Unit ciBm
A ]
40)
1 “ﬂ S6L
;ﬁﬂﬂh fb
30| !
L
20|
1 3
-10
SRR R A \MWW‘.'&»M AN A b A W
20|
40]
Center 915 MHz 2 ma/
Date: 5.0CT.2015 09:14:24
Max/Ref Lvl Delta 1 [T3] REW 10 ME= RF Attt 40 4B
50 dBm .00 dB VEBW 10 MEz
30 dBm 15450290 ms SWT 20 ms Unit <dBm
Ex
40)
M lﬁu«‘w [
1 1
)
7 {
20|
10| 3

Y bl MdJLm}LWM AN Ay

Center 915 MHz 2 ms/S

Date: 5.0CT.2015 09:15:01



Test Date:
Company:

EUT:
Test:
Operator:

Comment:

10-09-2015

Cambium Networks

450i 900 MHz AP MAC: 0A003E4586C8

Duty Cycle during testing — Radiated emissions
Craig B

5 MHz channel bandwidth; QPSK

Duty cycle = (2.364729 / 5.010020) * 100 = 47.20%
Correction factor x =20 Log (1/0.4720) = 6.52 dB

Delta 1 [T3) REW 10 MH=z RF Att 20 dB
Ref Lvl 2.38 dB VEW 10 MH=
97 dB* 2.364729 ms SWT 20 m= Unit dBpv/m
57,
[ ]
&
'll'\u\}l-"lo Hﬁ_l't WW v vc
70 "
INL
| |
SVIER ' hw L 3MA
it Wi A LA .uwum‘
40
30
4
10
0
Center 915 MH=z 2 ms/
Date: 9.0CT.2015 0D2:56:12
Delta 1 [T3] REW 10 MH=z RF Att 20 dB
Ref Lvl 0.13 dB VEW 10 MH=
97 dBv* 5.010020 ms= SWT 20 m= Unit dBpv/m
57,
[ ]
&
'II'\JJ\}L"'Q ffl WW vl rac
70 " y
INL
! |
IVIEY ' hw L 3MA
it Wi A LA .wmm‘
40
30
4
10
0
Center 915 MHz 2 ms/

Date: 9.0CT.2015 09:57:3¢



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Test: Duty Cycle during testing

Operator: Craig B
20 MHz channel bandwidth; QPSK

Comment: Duty cycle = (3.286573 / 5.010020) * 100 = 65.60%
Correction factor x = 10 Log (1 /0.6560) = 1.83 dB

Max/Ref Lvl Delta 1 [T3] REW 10 MHEz RF Att 40 4B
50 dBm 0.61 dB VBW 10 MH=
30 dBm 3.286573 ms SWT 20 ms Unit dBm
30
H‘\ﬁ »d"ﬁ [
B ’
10
YN bl U uprg o
Center 2916 MH 2 m
Date: 6.0CT.2015 0%:01:42
Max/Ref Lvl Delta 1 [T3] REW 10 MH=z RF Att 40 4B
S0 dBEm -0.13 dB VEW 10 MH=z
30 dBm 5.010020 ms SWT 20 m= Unit ciBm
49
30|

Wﬂl\dw‘\} b ‘[}Myw»m} {w\yw«wﬁ A

U ) Wiy i

Center 916 MHz 2 ma/

Date: 6.0CT.2015 059:02:15
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Appendix B — Measurement Data

B2.0 DTS Bandwidth

Rule Part:

Section 15.247(a)(2)

Test Procedure:
558074 D01 DTS Meas Guidance v03r03
Section 8.0 DTS bandwdidth
Measurement Procedure, Sections 8.1 and 8.2
Limit:

6 dB bandwidth shall be at least 500 kHz

Results:
Compliant
Minimum 6 dB bandwidth: 4.65 MHz
Notes:
Measurements were performed using the worst-case modulation (QPSK) as determined

by Cambium Networks. The EUT was tested at the low, middle, and high channels of
operation.
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Test Date:
Company:
EUT:
Test:
Operator:

Comment:

10-05-2015

Cambium Networks

450i 900 MHz AP MAC: 0A003E4586C8
DTS Bandwidth (6 dB) - Conducted

Craig B

Low Channel: Transmit = 904.550 MHz

Output power setting: 18 5 MHz channel BW
Output port A Modulation: QPSK

6 dB DTS Bandwidth = 4.66 MHz

S, Max/Ref Lvl Marker 1 [T3 ndB] RBW 100 kH=z REF AtL 30 dB
30 dBm ndB 6.00 dB B 300 kH=z
20 dBm BW 4.66332665 MHZ SWT 5 ms Unit dBm
20
Z0
1
M,
1o Sl g

-10

-z0

—30%@N

-40

=50

-&0

=70

Center 904.55 MHz 650 kHz/ Span 6.5 MHZz

Date:

5.0CT.2015 13:42:11



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

10-05-2015

Cambium Networks

450i 900 MHz AP MAC: 0A003E4586C8
DTS Bandwidth (6 dB) - Conducted

Craig B

Mid Channel: Transmit = 915 MHz

Output power setting: 18 5 MHz channel BW
Output port A Modulation: QPSK

6 dB DTS Bandwidth = 4.65 MHz

S, Max/Ref Lvl Marker 1 [T3 ndB] RBW 100 kH=z REF AtL 30 dB
30 dBPm ndpB 6.00 4dB B 300 kH=z
20 dBm BW 4.65030060 MHZ SWT 5 ms Unit dBm
20
Z0
1
iy el Mg

-10

-z0

-30

-40

=50

-&0

=70

Center 915 MHz 650 kHz/ Span 6.5 MHZz

Date:

5.0CT.2015 13:38:29



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

10-05-2015

Cambium Networks

450i 900 MHz AP MAC: 0A003E4586C8
DTS Bandwidth (6 dB) - Conducted

Craig B

High Channel: Transmit = 925.450 MHz

Output power setting: 18 5 MHz channel BW
Output port A Modulation: QPSK

6 dB DTS Bandwidth = 4.65 MHz

S, Max/Ref Lvl Marker 1 [T3 ndB] RBW 100 kH=z REF AtL 30 dB
30 dBm ndB 6.00 dB B 300 kH=z
20 dBm BW 4.65030060 MHZ SWT 5 ms Unit dBm
20
Z0
1
10 MW avive)

-10

-z0

-30

-40

=50

-&0

=70

Center 925.45 MHz 650 kHz/ Span 6.5 MHZz

Date:

5.0CT.2015 13:33:32



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

10-06-2015

Cambium Networks

450i 900 MHz AP MAC: 0A003E4586C8
DTS Bandwidth (6 dB) - Conducted

Craig B

Low Channel: Transmit = 912 MHz

Output power setting: 19 20 MHz channel BW
Output port A Modulation: QPSK

6 dB DTS Bandwidth = 18.61 MHz

S, Max/Ref Lvl Marker 1 [T3 ndB] RBW 100 kH=z REF AtL 30 dB
30 dBm ndB 6.00 dB B 300 kH=z
20 dBm BW 18.60521042 MH=zZ SWT 5.5 ms Unit ABm

30

Z0

10

ey

-10

-z0

-30

-40

=50

-&0

=70

Center 912 MHz 2.2 MHz/ Span 22 MH=z

Date: 6.0CT.2015 05:55:4¢6



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

10-06-2015

Cambium Networks

450i 900 MHz AP MAC: 0A003E4586C8
DTS Bandwidth (6 dB) - Conducted

Craig B

Mid Channel: Transmit = 916 MHz

Output power setting: 19 20 MHz channel BW
Output port A Modulation: QPSK

6 dB DTS Bandwidth = 18.61 MHz

S, Max/Ref Lvl Marker 1 [T3 ndB] RBW 100 kH=z REF AtL 30 dB
30 dBm ndB 6.00 dB B 300 kH=z
20 dBm BW 18.60521042 MH=zZ SWT 5.5 ms Unit ABm

30

Z0

10

B

-10

-z0

-30

-40

=50

-&0

=70

Center 916 MHz 2.2 MHz/ Span 22 MH=z

Date: 6.0CT.2015 05:51:44



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: DTS Bandwidth (6 dB) - Conducted

Operator: Craig B

Comment: High Channel: Transmit = 918 MHz
Output power setting: 19 20 MHz channel BW
Output port A Modulation: QPSK

6 dB DTS Bandwidth = 18.61 MHz

S, Max/Ref Lvl Marker 1 [T3 ndB] RBW 100 kH=z REF AtL 30 dB
30 dBm ndB 6.00 dB B 300 kH=z
20 dBm BW 18.60521042 MH=zZ SWT 5.5 ms Unit ABm

30

Z0

10

-10

-z0

-30

-40

=50

-&0

=70

Center 913 MHz 2.2 MHz/ Span 22 MH=z

Date: 6.0CT.2015 05:53:36



Company: Cambium Networks

= Models Tested: ~ CO09045A001A
m Report Number: 21322
ELECTRONIC SYSTEMS, INC. Project Number: 7505

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data
B3.0 Fundamental Emission Output Power
Rule Part:
15.247(b)(3) and 15.247(b)(4)
Test Procedure:

558074 D01 DTS Meas Guidance v03r03

Section 9.2 Maximum conducted (average) output power

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

662911 D01 Multiple Transmitter Output v02rO1(E)(1) — Measure and sum
technique for In-Band Power Measurements

Limit:
The maximum peak conducted output power limit is 1 watt (30 dBm).
The conducted output power shall be reduced below 1 watt by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

With 13 dBi sector antenna: Limit: [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 7 dB (antenna gain is
7 dB greater than the 6 dBi allowed) = 23 dBm conducted.

With 12 dBi Yagi antenna: Limit: [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 6 dB (antenna gain is
6 dB greater than the 6 dBi allowed) = 24 dBm conducted.

Results:  Compliant

With 13 dBi sector antenna: Maximum conducted output power: 188.16 mW
(22.75 dBm)

With 12 dBi Yagi antenna: Maximum conducted output power: 241.15 mW
(23.82 dBm)

Notes:

Measurements were performed using the worst-case modulation (QPSK) as determined by
Cambium Networks. The EUT was tested at the low, middle, and high channels of operation.
The power meter measurements were corrected to account for the external attenuator. The RF
conducted power was measured at the end of the Cambium Networks cables that are supplied
with the EUT. The cables are part of the EUT and not part of the antenna.
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Test Date: 10-06-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 5 MHz
Low Channel Frequency: 904.5 MHz

Test software power setting: 19

Modulation Type: QPSK

Antenna gain: 12 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 6 dB (antenna gain is 6 dB greater than the 6 dBi
allowed) = 24 dBm conducted.

Correction for duty cycle = 7.66 dB
Fundamental Emission AVERAGE Output Power:

Port A:

[ power, Viewer, [g|

File Wiew Resolution Options  Help

% ROHDE&SCHWARZ POWER VIEWER

13.03 dBm

MRP-751 104290

Analog Bar Offset Averaging

( w » ( em p ( zeo ) ( an ) ( o ) (Mangal)
Frequency  MHz alue B Length

Ga) |5 [am [

Port B:

X

2 power Viewer

File Wiew Resolution Options Help

) ROHDE&SCHWARZ POWERVIEWER

12.61 dBm

MRP-751 104290
Analog Bar Offset Averaging
[ W) [ dem ) [;ero' ( an ) C On ) (Mangal)
Freguency ! kMHz “alue J dB Lenith

(e ) [ 2 ) ( an ) ( rezmet ) 905 |19.860 | 256

Port A: 13.03 dBm + 7.66 dB = 20.69 dBm = 117.22 mW
Port B: 12.61 dBm + 7.66 dB = 20.27 dBm = 106.41 mW
Total Power: 223.63 mW =23.50 dBm



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 5 MHz
Mid Channel Frequency: 915 MHz

Test software power setting: 19

Modulation Type: QPSK

Antenna gain: 12 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 6 dB (antenna gain is 6 dB greater than the 6 dBi
allowed) = 24 dBm conducted.

Correction for duty cycle = 7.66 dB

Fundamental Emission AVERAGE Output Power:

Port A:

& power Viewer,
Fil= Wiew Resolution Options Help

) ROHDE&SCHWARZ  POWER VIEWER

13.36 dBm

NEP-751 104280

Analog Bar Offset Averaging

[ W) [ dBm | [ Zera ) ( an ) ( On ) (Mangal)

Frequency / MHz SYalug [ B Length
(et ) (a8 ) (o ) ( wizmer ) b1s |19.860 | 258

Port B:

2 power Viewer

File Wiew Resolubion Options Help

® ROMDE&SCHWARZ DPOWER VIEWER

12.78 dBm

MRP-751 104290
Analog Bar Averaging
[ wo ) [ dem ) [ Zero ) ( on ) c on ) (Mangal)
Frequency ! MHz Salue [ dB Length

(et ) (e ) (Lo ) (e ) || pis |19.860 | 256 ( 2eety )

Port A: 13.36 dBm + 7.66 dB = 21.02 dBm = 126.47 mW
Port B: 12.78 dBm + 7.66 dB = 20.44 dBm = 110.66 mW
Total Power: 237.13 mW =23.75 dBm



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 5 MHz
High Channel Frequency: 925.5 MHz

Test software power setting: 19

Modulation Type: QPSK

Antenna gain: 12 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 6 dB (antenna gain is 6 dB greater than the 6 dBi
allowed) = 24 dBm conducted.

Correction for duty cycle = 7.66 dB
Fundamental Emission AVERAGE Output Power:

Port A:

= power Viewer g|

File Wiew Resolution Options Help

) ROHDE&SCHWARZ POWER VIEWER

13.30 dBm

MRP-751 104290
Analog Bar Offset Averaging
[ wo) ( dBm ) ( Zere ) ( on ) ( o ) (Mangal_)

Frecuency  MHz Salus § B Lenith

Exit (@ ) ( e ) ( wzmer ) | az6 |19.ssu | 256 ( aery )

Port B:

2 Power Viewer
Fil= Yiew Resolution Options Help

® ROHDE&SCHWARZ POWER VIEWER

12.53 dBm

MRP-751 104230
Analog Bar Offset Averaging
[ wo ) t dem ) [ zero ) ( on ) ( On ) cManHal)
Freqguency / MHz “alue | dB Length

( Eit. p 10 <& ) | mzget )

926 |19.850 | 256 ( seply )

Port A: 13.30 dBm + 7.66 dB = 20.96 dBm = 124.74 mW
Port B: 12.53 dBm + 7.66 dB = 20.19 dBm = 104.47 mW
Total Power: 229.21 mW = 23.60 dBm



Test Date: 10-05-2015

Company: Cambium Networks

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 5 MHz
Low Channel Frequency: 904.5 MHz

Test software power setting: 18

Modulation Type: QPSK

Antenna gain: 13 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 7 dB (antenna gain is 7 dB greater than the 6 dBi
allowed) = 23 dBm conducted.

Correction for duty cycle = 7.66 dB
Fundamental Emission AVERAGE Output Power:

Port A:

X

B2 power Viewer,

File Wiew Resolution Options Help

) ROHDE&SCHWARZ  POWER VIEWER

11.72

dBm

NRP-751 104290
Analog Bar Offset Averaging
[ wo) [ dem ) [ zero ) ( on ) C On ) (Mangal)
Freguency ! kMHz “alue J dB Lenith
(e ) [ 2 ) ( an ) ( rezmet ) | bos ‘19.860 | Z586
Port B:

2 power Viewer

File Wiew Resolution Options Help

@ ROHDE&SCHWARZ POWER VIEWER

11.

29

dBm

MRP-751 104290
Analog Bar Offset Averaging
( = p ( dBm p ( zero ) ( on ) ( O, ) (Mangal)
Freguency i hHz “alue §dB Lenith
@D B IEDEED B | 905 |19.860 | 256

Port A: 11.72 dBm + 7.66 dB = 19.38 dBm = 86.70 mW
Port B: 11.29 dBm + 7.66 dB = 18.95 dBm = 78.52 mW

Total Power:

165.22 mW = 22.18 dBm



Test Date: 10-05-2015

Company: Cambium Networks

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 5 MHz
Mid Channel Frequency: 915 MHz

Test software power setting: 18

Modulation Type: QPSK

Antenna gain: 13 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 7 dB (antenna gain is 7 dB greater than the 6 dBi
allowed) = 23 dBm conducted.

Correction for duty cycle = 7.66 dB

Fundamental Emission AVERAGE Output Power:

Port A:

[ power Viewer

File View Resolution ©Options Help

4> ROHDE&SCHWARZ  POWER VIEWER

12.10

dBm

NREP-751 104290
Analog Bar Offset Averaging
[ wo ) [ dem ) ( Zere ) ( on ) ( ox ) (Mar\gal)
Frequency § MHz “alug B Length
(et 3 |0 e p (4w ) ( mepasr ) | 015 |19.esu ‘ 256
Port B:

2 power Viewer

File Wiew Resolution Options Help

@ ROHDE&ZSCHWARZ POWER VIEWER

11.

46

dBm

WRP-Z51 104290
Analog Bar Offset Averaging
( = ' ( dBm ' ( zero ' ( on ) C On _) CMangal)
Freguency & MHz Salus § B Length
it (a2 )} ( e ) ( wzRet) | 015 |19.esu | 356

Port A: 12.10 dBm + 7.66 dB = 19.76 dBm = 94.62 mW
Port B: 11.46 dBm + 7.66 dB = 19.12 dBm = 81.66 mW

Total Power:

176.28 mW = 22.46 dBm



Test Date: 10-05-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 5 MHz
High Channel Frequency: 925.5 MHz

Test software power setting: 18

Modulation Type: QPSK

Antenna gain: 13 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 7 dB (antenna gain is 7 dB greater than the 6 dBi
allowed) = 23 dBm conducted.

Correction for duty cycle = 7.66 dB

Fundamental Emission AVERAGE Output Power:

Port A:

% power Viewer

File Yiew Resolution ©Options Help

<> ROHDE&SCHWARZ  POWERVIEWER

12.08 dBm

MNRP-751 104290

Analog Bar Offset

Freguency ! kiHz “alue [ dB Length
926 [19.860 | zs6  (Lzenlv )

Port B:

%2 Power Viewer

File Wew Resolution Options Help

) ROHDE&SCHWARZ  POWERVIEWER

11.53 dBm

MRP-761 104290

Analog Bar Offset Averaging

) G G
Frequency / MHz “alue ! dB Length

Exit (e p ( an ) ( mzeet) ‘ bze |19.BED ‘ 256

Port A: 12.08 dBm + 7.66 dB = 19.74 dBm = 94.19 mW
Port B: 11.53 dBm + 7.66 dB = 19.19 dBm = 82.99 mW
Total Power: 177.18 mW = 22.48 dBm



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 20 MHz
Low Channel Frequency: 912 MHz

Test software power setting: 20

Modulation Type: QPSK

Antenna gain: 12 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 6 dB (antenna gain is 6 dB greater than the 6 dBi
allowed) = 24 dBm conducted.

Correction for duty cycle = 1.83 dB
Fundamental Emission AVERAGE Output Power:

Port A:

¥ Power Viewer
File Wiew Resolution Options Help

< ROHDE&SCHWARZ POWER VIEWER

19.30 dBm

MRP-751 104290
Analog Bar Offset Averaging
( 0w ' dEm ' [ zero ' ( on ) ( on ) (Mangal)
Freguency /MHz “alue | dB Lencth

Exit (a2 ) ( = ) ( meret ) b1z |19.esu | 256 )

Port B:

2 power Viewer

File Wiew Resolubion Options Help

® ROMDE&SCHWARZ DPOWER VIEWER

18.64 dBm

NRP-751 104290
Analog Bar Offset Averaging
[ wo ) [ dem ) [ Zero ) ( on ) c on ) (Mangal)

Frequency ! MHz Salue [ dB Length

(et p |( 8 ) ( an ) ( mzmet) | 912 |19.asn | 156 ( pply )

Port A: 19.30 dBm + 1.83 dB =21.13 dBm = 129.72 mW
Port B: 18.64 dBm + 1.83 dB = 20.47 dBm = 111.43 mW
Total Power: 241.15 mW =23.82 dBm



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 20 MHz
Mid Channel Frequency: 916 MHz

Test software power setting: 20

Modulation Type: QPSK

Antenna gain: 12 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 6 dB (antenna gain is 6 dB greater than the 6 dBi
allowed) = 24 dBm conducted.

Correction for duty cycle = 1.83 dB

Fundamental Emission AVERAGE Output Power:

Port A:

[ power Viewer

File View Resolution ©Options Help

4> ROHDE&SCHWARZ  POWER VIEWER

19.27

MEP-751 104290

Analog Bar Offset Averaging

[ wo ) [ dem ) ( Zere ) ( on ) ( ox ) (Mar\gal)

Frequency § MHz “alug B Length
(et 3 |0 e p (4w ) ( mepasr ) 916 |19.esu ‘ 156

Port B:

% power Viewer

File Wiew Resolubion Options Help

@ ROHDE&SCHWARZ POWER VIEWER

18.47

NRP-751 104230

([ w ' [ dEm ' [ Zero ' ( on ) c on ) (Mangal)
(et ) | (e ) (L ) (e ) || Pis |19.660 | 256 (_aeeir )

Port A: 19.27 dBm + 1.83 dB = 21.10 dBm = 128.82 mW
Port B: 18.47 dBm + 1.83 dB = 20.30 dBm = 107.15 mW
Total Power: 235.97 mW =23.73 dBm



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 20 MHz
High Channel Frequency: 918 MHz

Test software power setting: 20

Modulation Type: QPSK

Antenna gain: 12 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 6 dB (antenna gain is 6 dB greater than the 6 dBi
allowed) = 24 dBm conducted.

Correction for duty cycle = 1.83 dB
Fundamental Emission AVERAGE Output Power:

Port A:

[ power, Viewer, [g|

File Wiew Resolution Options  Help

% ROHDE&SCHWARZ POWER VIEWER

19.14 dBm

MRP-751 104290

Analog Bar Offset Averaging

( w » ( em p ( zeo ) ( an ) ( o ) (Mangal)
Frequency  MHz alue B Length

Ga) |5 [om [

Port B:

X

[ Power Viewer,
Fil= Wiew Resolution Options Help

<) ROHDE&SCHWARZ POWER VIEWER

18.71 dBm

MEP-751 104290

Analog Bar Offset Averaging

W ' [ dBm ' Zero ' ( on ) ( 0n ) (Mangal)

Frecuency f MHz Walue f dB Length
Exit (@ ) ( an ) ((mzres) oig |12.860 | 236

Port A: 19.14 dBm + 1.83 dB = 20.97 dBm = 125.03 mW
Port B: 18.71 dBm + 1.83 dB = 20.54 dBm = 113.24 mW
Total Power:  238.27 mW = 23.77 dBm



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 450i 900 MHz AP MAC: 0A003E4586C8
Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 20 MHz
Low Channel Frequency: 912 MHz

Test software power setting: 19

Modulation Type: QPSK

Antenna gain: 13 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 7 dB (antenna gain is 7 dB greater than the 6 dBi
allowed) = 23 dBm conducted.

Correction for duty cycle = 1.83 dB
Fundamental Emission AVERAGE Output Power:

Port A:

X

B2 power Viewer,

File Wiew Resolution Options Help

) ROHDE&SCHWARZ  POWER VIEWER

18.25 dBm

MNRP-751 104290
Analog Bar Offset Averaging
[ wo) [ dem ) [ zero ) ( on ) C On ) (Mangal)
Freguency ! kMHz “alue J dB Lenith

( et ) ( & ) [ a» p [ mzRet )

b1z |19.860 | 256

Port B:
F—jpmr Viewer
File Yiew Resolution Options Help
@nouoesscuwmz POWER VIEWER

17.53 dBm

MNRP-7Z51 104290
Analog Bar Offset Averaging
( « b ( dem p ( zea ) ( on ) c D) cMangal)
Freguency § MHz “Yalue | dB Lencth

( Bt ) ( 2. ) a% B | mzret )

912 |19.850 | 256 ( 2ppiy )

Port A: 18.25 dBm + 1.83 dB = 20.08 dBm = 101.86 mW
Port B: 17.53 dBm + 1.83 dB = 19.36 dBm = 86.30 mW
Total Power: 188.16 mW =22.75 dBm



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 20 MHz
Mid Channel Frequency: 916 MHz

Test software power setting: 19

Modulation Type: QPSK

Antenna gain: 13 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 7 dB (antenna gain is 7 dB greater than the 6 dBi

allowed) = 23 dBm conducted.

Correction for duty cycle = 1.83 dB

Fundamental Emission AVERAGE Output Power:

Port A:

[ power Viewer

File View Resolution ©Options Help

4> ROHDE&SCHWARZ  POWER VIEWER

18.24

dBm

NREP-751 104290
Analog Bar Offset Averaging
[ wo ) [ dem ) ( Zere ) ( on ) ( ox ) (Mar\gal)
Frequency § MHz “alug B Length
(et 3 |0 e p (4w ) ( mepasr ) | 01g |19.esu ‘ 256
Port B:

T power Viewer

Fil= Yiew Resolution Options Help

<) ROMDE&SCHWARZ  POWER VIEWER

17.44

dBm

MNREP-751 104250
Analog Bar Offset Averaging
[ wo ) [ dem ) ( zera ) ( an ) ( On ) (Mangal)
Freguency ! MHz YWalue B Lenith
Exit (e ) ( 2w ) ( meeet) | big |19.asu | Z56

Port A: 18.24 dBm + 1.83 dB = 20.07 dBm = 101.62 mW

Port B: 17.44 dBm + 1.83 dB = 19.27 dBm = 84.53 mW
Total Power:  186.15 mW =22.70 dBm



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Test: AVERAGE Fundamental Emission Output Power — Conducted

Procedure: FCC KDB D01 DTS Meas Guidance v03r03
Section 9.2.3.1 - AVGPM (Measurement using an RF average power meter with
a thermocouple detector)

Operator: Craig B

EUT nominal channel bandwidth: 20 MHz
High Channel Frequency: 918 MHz

Test software power setting: 19

Modulation Type: QPSK

Antenna gain: 13 dBi

Limit; [15.247(b)(3)&(4)]: 30 dBm (1 Watt) — 7 dB (antenna gain is 7 dB greater than the 6 dBi

allowed) = 23 dBm conducted.

Correction for duty cycle = 1.83 dB

Fundamental Emission AVERAGE Output Power:

Port A:

= power Viewer

File Wiew Resolution Options Help

<> ROHDE&SCHWARZ POWER VIEWER

18.15

dBm

MRP-751 104250
Analog Bar Offset Averaging
W ' ( dBm ' Zero ' ( on ) ( On ) (Mangal)
Frecuency f MHz Walue ! dB Length
Exit e ) (e ) () |[ o1 |19.860 | 236
Port B:

2 power Viewer

File View Resolution ©Options Help

<> ROHDE&SCHWARZ ~POWER VIEWER

17.44

dBm

KMREP-751 104290
Analog Bar Offset Averaging
( @ p ( dem ) ( zera ) ( an ) C On ) CMangal)
Frecuency J MHz “alue B Length
(it ) 1C & ) ( aw ) ( mepet ) | bis |19.BEEI | 256

Port A: 18.15 dBm + 1.83 dB = 19.98 dBm = 99.54 mW
Port B: 17.44 dBm + 1.83 dB = 19.27 dBm = 84.53 mW
Total Power: 184.07 mW = 22.65 dBm



Company: Cambium Networks

= Models Tested: ~ CO09045A001A
m Report Number: 21322
ELECTRONIC SYSTEMS, INC. Project Number: 7505

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B4.0 Maximum Power Spectral Density (PSD)
Rule Part:

15.247(e)

Test Procedure:

558074 D01 DTS Meas Guidance v03r03

Section 10.0 Maximum Power Spectral Density Level in the Fundamental
Emission

Section 10.6, method AVGPSD-2 Alternative — RMS detection with slow sweep
speed with spectrum bin averaging across on and off times of the EUT
transmissions, followed by duty cycle correction

662911 D01 Multiple Transmitter Output v02r01(E)(2)(c) — Measure and add
10 log(Nant) dB where N is the number of outputs for In-Band Power
Spectral Density (PSD) Measurements

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

Results:  Compliant

With 13 dBi sector antenna:
Maximum conducted power spectral density (PSD): 5.66 dBm / 50 kHz

With 12 dBi Yagi antenna:
Maximum conducted power spectral density (PSD): 6.67 dBm / 50 kHz

Notes:
Measurements were performed using the worst-case modulation (QPSK) as determined
by Cambium Networks. The EUT was tested at the low, middle, and high channels of

operation. The spectrum analyzer measurements were corrected to account for the cable
loss and external attenuator.
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Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: Low Channel: Frequency = 904.550 MHz
Output Power Setting = 19 5 MHz channel BW
RBW =50 kHz VBW =200 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 7.545090 ms = 38 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-4.11 dBm/ 50 kHz + 7.66 dB (duty cycle correction) + 3 dB (MIMO)
=6.55 dBm /50 kHz

Max/Ref Lvl Marker 1 [T3] RBW 50 kH=z REF ALL 30 dB
30 dBm -4.11 dBm VBW 200 kHz
20 dBm 903.19529058 MH=zZ SWT 50 = Unit dBr
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-80

=70

Center 904.55 MH=z 800 kHz/ Span 8 MH=z

Date: G.OCT.2015 14:47:23



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: Mid Channel: Frequency = 915 MHz
Output Power Setting = 19 5 MHz channel BW
RBW =50 kHz VBW =200 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 7.545090 ms = 38 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-3.99 dBm / 50 kHz + 7.66 dB (duty cycle correction) + 3 dB (MIMO)
=6.67 dBm /50 kHz

Max,/Ref Lwl Marker 1 [T3] REBW 50 kH=z RF Att 30 dB
30 dBm -3.59 dBm VBW 200 kH=z
20 dBm 914.15831663 MH=z SWT 50 = Unit dBm
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—-40

-50

—60

=70

Center 915 MH=z 800 kHz/ Span 8 MH=z

Date: 6.0CT.2015 14:44:22



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: High Channel: Frequency = 925.450 MHz
Output Power Setting = 19 5 MHz channel BW
RBW =50 kHz VBW =200 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 7.545090 ms = 38 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-4.27 dBm / 50 kHz + 7.66 dB (duty cycle correction) + 3 dB (MIMO)
=6.39 dBm /50 kHz

Max/Ref Lwvl Marker 1 [T3] RBW 50 kH=z RF Att 30 dB
30 dBm —4.27 dBm VBW 200 kHz
20 dBm 924.62434870 MH=Z SWT 50 = Unit dBm

30

Z0

10

=10

-20

-30

—-40

-50

-60

=70

Center 925.45 MH=z 800 kH=z/ Span 8 MH=z

Date: 6.0CT.2015 14:41:31



Test Date:
Company:

EUT:
Test:

Operator:

Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Craig B

Low Channel: Frequency = 904.550 MHz

Output Power Setting = 18 5 MHz channel BW
RBW =50 kHz VBW =200 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 7.545090 ms = 38 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-5.11 dBm/ 50 kHz + 7.66 dB (duty cycle correction) + 3 dB (MIMO)
=5.55dBm/ 50 kHz

Max/Ref Lvl Marker 1 [T3] RBW 50 kHz RF Attt 30 dB
30 dBm -5.11 dBm VEBW 200 kHz
20 dBm S504.76643287 MHzZ SWT 50 = Unit dBm
30
20
10
0
\iﬁ\/\/\
-10
-20
-30
-40
-50
-60
-0
Center 904.55 MHz 800 kHz/ Span 8 MHz

Date:

5.0CT.2015 13:16:33



Test Date: 10-05-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: Mid Channel: Frequency = 915 MHz
Output Power Setting = 18 5 MHz channel BW
RBW =50 kHz VBW =200 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 7.545090 ms = 38 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-5.00 dBm / 50 kHz + 7.66 dB (duty cycle correction) + 3 dB (MIMO)
=5.66 dBm /50 kHz

> Max/Ref Lvl Marker 1 [T3] RBW 50 kHz RF Att 30 dB
30 dBm -5.00 dBm VBW 200 kH=z
20 dBm 913.64529058 MH=z SWT 50 s Unit dBm
30
Z0
10
0
&;}\/\M
-10
-20
-30
-40
-50
-60
-70
Center 915 MH= 800 kH=z/ Span 8 MH=z

Date: 5.0CT.2015 13:19:38



Test Date:
Company:

EUT:
Test:

Operator:

Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Craig B

High Channel: Frequency = 925.450 MHz

Output Power Setting = 18 5 MHz channel BW
RBW =50 kHz VBW =200 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 7.545090 ms = 38 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-5.35 dBm / 50 kHz + 7.66 dB (duty cycle correction) + 3 dB (MIMO)
=5.31 dBm /50 kHz

Max/Ref Lvl Marker 1 [T3] RBW 50 kH=z RF ALt 30 dB
30 dBm -5.35 dBm VBW 200 kH=z
20 dPm 924.784665934 MH= SWT 50 s Unit dBm
30
z0
10
0
m
-10
-20
-30
-40
-50
-80
-70
Center 925.45 MHzZ 2800 kHz/ Span 8 MH=zZ

Date:

5.0CT.2015 13:23:00



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: Low Channel: Frequency = 912 MHz
Output Power Setting = 20 20 MHz channel BW
RBW =100 kHz VBW =300 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 5.010020 ms = 25 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-0.30 dBm / 100 kHz + 1.83 dB (duty cycle correction) + 3 dB (MIMO)
=4.53 dBm/ 100 kHz

Max/Ref Lvl Marker 1 [T3] EBW 100 kH=z RF ATt 30 dB
30 dBm —-0.30 dBm WEW 300 kHz
20 JdBm 911.47394750 MH=z SWT 50 s Unit dBm
30
Z0
10
1
0 v
-10
-20
-30
-40
-50
-60
-70
Center 912 MH=z 2.5 MHz/ Span 25 MH=z

Date: 6.0CT.2015 15:31:17



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: Mid Channel: Frequency = 916 MHz
Output Power Setting = 20 20 MHz channel BW
RBW =100 kHz VBW =300 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 5.010020 ms = 25 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-0.36 dBm / 100 kHz + 1.83 dB (duty cycle correction) + 3 dB (MIMO)
=4.47 dBm/ 100 kHz

Max/Ref Lvl Marker 1 [T3] EBW 100 kH=z RF ATt 30 dB
30 dBm ~0.36 dBm WEW 300 kHz
20 JdBm 912.66833667 MHZ SWT 50 s Unit dBm
30
Z0
10
1
0 v
-10
-20
-30
-40
-50
-60
-70
Center 916 MH=z 2.5 MHz/ Span 25 MH=z

Date: 6.0CT.2015 15:28:38



Test Date:
Company:

EUT:
Test:

Operator:

Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Craig B

High Channel: Frequency = 918 MHz

Output Power Setting = 20 20 MHz channel BW
RBW =100 kHz VBW =300 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 5.010020 ms = 25 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-0.54 dBm / 100 kHz + 1.83 dB (duty cycle correction) + 3 dB (MIMO)
=4.29 dBm/ 100 kHz

"_ Max/Ref Lvl Marker 1 [T3] REBW 100 kH=z REF AtL 30 dB
£ 30 dBm ~0.54 dBm VBW 300 kHz
20 dBm 912.56412826 MHz SWT 50 s Unit dBm
30
20
10
1
O AR
-10
-20
-30
-40
-50
-60
-70
Center 518 MHz 2.5 MHz/ Span 25 MH=z

Date:

6.0CT.2015 15:26:15



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: Low Channel: Frequency = 912 MHz
Output Power Setting = 19 20 MHz channel BW
RBW =100 kHz VBW =300 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 5.010020 ms = 25 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-1.03 dBm / 100 kHz + 1.83 dB (duty cycle correction) + 3 dB (MIMO)
=3.80 dBm/ 100 kHz

> Max/Ref Lwvl Marker 1 [T3] REW 100 kH=z RF Att 30 dB
30 dBm -1.03 dBm VBW 300 kH=z
20 dBm 911.47354790 MHzZ SWT 50 s Unit dBm

30

20

10

-10

-20

-30

-40

=50

-60

=70

Center 912 MH=z 2.5 MH=z/ Span 25 MHz

Date: 6.0CT.2015 11:01:=27



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: Mid Channel: Frequency = 916 MHz
Output Power Setting = 19 20 MHz channel BW
RBW =100 kHz VBW =300 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 5.010020 ms = 25 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-1.08 dBm / 100 kHz + 1.83 dB (duty cycle correction) + 3 dB (MIMO)
=3.75dBm/ 100 kHz

Max/Ref Lwvl Marker 1 [T3] REBW 100 kHz RF ALTL 30 dB
30 dBm -1.08 dBm VBW 300 kHz
20 dBm 912.66833667 MH=zZ SWT 50 = Unit dBm

30

20

10

-10

-20

-30

-40

-50

-60

=70

Center 916 MHz 2.5 MH=z/ Span 25 MH=z

Date: 6.0CT.2015 10:58:26



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Maximum Power Spectral Density level in the fundamental emission

Method 10.6: AVGPSD-2 Alternative -RMS detection with slow sweep speed with
spectrum bin averaging across on and off times of the EUT transmissions, followed by
duty cycle correction

Operator: Craig B

Comment: High Channel: Frequency = 918 MHz
Output Power Setting = 19 20 MHz channel BW
RBW =100 kHz VBW =300 kHz
Span > 1.5 x DTS bandwidth Detector = RMS

Sweep time > 10 x (measurement points) x (total on/off period of the transmitted signal)
Sweep time > 10 x 500 x 5.010020 ms = 25 seconds

Trace mode: single trace Output port A

Limit: +8 dBm/3 kHz

KDB 662911 D01 v02r01, section E(2)(c): Measure and add 10 log(Nan) dB for MIMO with
Cross-Polarized antenna, where N is the number of outputs. =10log(2)=3 dB

Max PSD =-1.34 dBm / 100 kHz + 1.83 dB (duty cycle correction) + 3 dB (MIMO)
=3.49 dBm/ 100 kHz

> Max/Ref Lwl Marker 1 [T3] REW 100 kH=z RF Att 30 dB
30 dBm -1.34 dBm VEW 300 kHz
20 dBm 912.56412826 MH=z SWT 50 = Unit dBm

30

Z0

10

-10

-20

-30

-40

-50

-850

=70

Center 918 MH=z 2.5 MHz/ Span 25 MH=z

Date: G.OCT.2015 10:43:22



Company:

S Models Tested:
m Report Number:
ELECTRONIC SYSTEMS, INC. Project Number:

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

Cambium Networks
C009045A001A
21322

7505

B5.0 Emissions in Non-Restricted Frequency Bands - RF Conducted

Rule Part:

15.247(d)

Test Procedure:

558074 D01 DTS Meas Guidance v03r03

Section 11.0 Emissions in non-restricted frequency bands

Section 11.2 Reference Level Measurement
Section 11.3 Emissions Level Measurement

Limit:

The peak conducted output power measured within any 100 kHz outside the authorized
frequency band shall be attenuated by at least 30 dB relative to the maximum measured
in-band peak PSD level. (Compliance to the conducted power limits is based on RMS

averaging)

Results:
Compliant

Notes:

Measurements were performed using the worst-case modulation (QPSK) as determined
by Cambium Networks. The EUT was tested at the low, middle, and high channels of

operation.
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Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Low Channel Transmit = 904.550 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: A QPSK

Reference Level Measurement
Limit = 14.62 dBm — 30 dB =-15.38 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 14 .62 dBm B 300 kH=z
5 dBm S04.76643287 MH=Z SWT 5 me Unit ABm
21:
20
]
10
0
-10
FHD1 -15.38
-20
-30
—-40
-50
-50
=70
_75
Center 904.55 MHz 800 kHz/ Span 8 MH=z

Date: 5.0CT.2015 13:54:53



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks
4501900 MHz AP MAC: 0A003E4586C8
Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz
Detector = Peak
Trace = Max Hold

Output Power Setting 18

Output port: A
Emission Level Measurement

Limit = 14.62 dBm — 30 dB =-15.38 dBm
Frequency range: 30-1000 MHz

VBW > 300 kHz

Sweep = Auto Couple

Low Channel Transmit = 904.550 MHz
Channel bandwidth: 5 MHz

QPSK

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -50.93 dBm B 300 kH=z
5 dBm 601.51993988 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
FHD1 -15.38 dB

-20

-30

-40

-50

jun

-60

=70

Start 30 MH=z

Date: 5.0CT.2015

13:57:05

97 MH=z/ Stop 1 GH=z



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015
Cambium Networks
4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz
Detector = Peak
Trace = Max Hold

VBW > 300 kHz

Sweep = Auto Couple
Low Channel Transmit = 904.550 MHz

Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: A QPSK
Emission Level Measurement

Limit = 14.62 dBm — 30 dB =-15.38 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 3 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm ~35.20 dEm VEBW 300 kHz
5 dBm 6.98797595 GHz SWT 2.25 s Unit dBm
21:
0 ¥3) (T3] -35.20 dBn|
6.98797595 GHz
Y1 [T3] -20.43 dBr
10 S = e
Yol173] —41.29 dB
. 2.71342/685 GH=z
-10
9Dl -15.38 4B
1
-20
-30
3
¥
—-40 2
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 5.0CT.2015 14:00:247



Test Date: 10-05-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Mid Channel Transmit =915 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: A QPSK

Reference Level Measurement
Limit = 14.84 dBm — 30 dB =-15.16 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 14.84 dBm VEBW 300 kHz
5 dBm 516.00200401 MHZ SWT 5 ms Unit dBm
21:
20
1
10
0
-10
D1 -15.106
-20
-30
—-40
-50
-50
=70
_75
Center 915 MHz 800 kHz/ Span 8 MH=z

Date: 5.0CT.2015 14:06:217



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Mid Channel Transmit =915 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: A QPSK

Emission Level Measurement
Limit = 14.84 dBm — 30 dB =-15.16 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -45.06 dBm B 300 kH=z
5 dBm 988.33667335 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
D1 -15.16 odB
-20
-30
—-40
1
-50 !
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 5.0CT.2015 14:10:217



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Mid Channel Transmit =915 MHz

Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: A QPSK

Emission Level Measurement

Limit = 14.84 dBm — 30 dB =-15.16 dBm

Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 4 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -34.41 dBm VBW 300 kHz
5 dBm 6.93386774 GHz SWT 2.25 = Unit dABm
21:
0 Ya|[T3] -34.41 dBn|
6.9338d774 GHz
Y1 [T3] -24.08 dBo
10 1 ﬁ‘\.J’_r-\_J \JH
Yol173] —44.36 dBr
. 2.7314¢293 GHz
Y3 73] -44.16 dBr
3.75951904 GHz
-10
lsD1 -14.16 <B
_ 1
Z20 o
-30
1
a0 X M
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 5.0CT.2015 14:15:227



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW = 100 kHz VBW >300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold High Channel Transmit = 925.450 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: A QPSK

Reference Level Measurement
Limit = 14.72 dBm — 30 dB =-15.28 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 14.72 dBm VEBW 300 kH=z
5 dPm 524.8648296006 MHzZ SWT 5 ms Unit dBm
21:
20
w«iww
10
0
-10
D1 -19.28
-20
-30
—-40
-50
-50
=70
_75
Center 925.45 MHz 800 kHz/ Span 8 MH=z

Date: 5.0CT.2015 14:32:47



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW = 100 kHz VBW >300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold High Channel Transmit = 925.450 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: A QPSK

Emission Level Measurement
Limit = 14.72 dBm — 30 dB =-15.28 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -48.31 dBm B 300 kH=z
5 dBm 992.30090180 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
D1 -15.28 dB
-20
-30
—-40
; .
-50 !
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 5.0CT.2015 14:38:11



Test Date: 10-05-2015

Company: Cambium Networks
EUT: 4501900 MHz AP MAC: 0A003E4586C8
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold High Channel Transmit = 925.450 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: A QPSK

Emission Level Measurement
Limit = 14.72 dBm — 30 dB =-15.28 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -33.85 dBm VBW 300 kHz
5 dBm 6.951903581 GH=z SWT 2.25 = Unit dABm
21:
0 Y2l (T3] -39.85 dBnf
6.95190331 GHz
Y1 [T3] -24.96 dBr
10 1.0476H535 &I
0
-10
lsD1 -14.28 B
-20
1
kv
-30 %
,40 M
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 5.0CT.2015 14:43:19



Test Date: 10-05-2015

Company: Cambium Networks

EUT: 4501 900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz

Detector = Peak

Trace = Max Hold
Output Power Setting 18
Output port: B

VBW > 300 kHz

Sweep = Auto Couple

Low Channel Transmit = 904.550 MHz
Channel bandwidth: 5 MHz

QPSK

Reference Level Measurement
Limit=13.69 dBm — 30 dB =-16.31 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 13.69 dBm B 300 kH=z
5 dBm S04.73436874 MH=Z SWT 5 me Unit ABm
Zf.
20
1
. X~
0
-10
D1 —-1g.31

-20

-30

-40

-50

-60

=70

Center 904.55 MHz 800 kHz/ Span 8 MH=z

Date: 5.0CT.2015 15:06:09



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Low Channel Transmit = 904.550 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: B QPSK

Emission Level Measurement
Limit = 13.69 dBm — 30 dB =-16.31 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm —-50.49 dBm B 300 kH=z
5 dBm 978.60210421 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
D1 -1¢.31 dB
-20
-30
—-40
| !
-=0 W
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 5.0CT.2015 15:08:18



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015
Cambium Networks
4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz
Detector = Peak
Trace = Max Hold

VBW > 300 kHz

Sweep = Auto Couple
Low Channel Transmit = 904.550 MHz

Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: B QPSK
Emission Level Measurement

Limit = 13.69 dBm — 30 dB =-16.31 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 3 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -34.83 dEm VEBW 300 kHz
5 dBm 6.95190381 GHz SWT 2.25 s Unit dBm
21:
0 ¥3) (T3] -34.83 dBn|
6.95190381 GHz
Y1 [T3] -25.71 dBo
10 S = e
Yol173] —44.65 dBr
. 3.61523046 GH=z
-10
D1 -14¢.31 o8B
-20
1
Lv
-30
3
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 5.0CT.2015 15:11:21



Test Date: 10-05-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Mid Channel Transmit =915 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: B QPSK

Reference Level Measurement
Limit = 14.29 dBm — 30 dB =-15.71 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 14.29 dBm B 300 kH=z
5 dBm 913.61322645 MH=zZ SWT 5 me Unit ABm
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=70

Center 915 MHz 800 kHz/ Span 8 MH=z

Date: 5.0CT.2015 15:14:207



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Mid Channel Transmit =915 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 14.29 dBm — 30 dB =-15.71 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -45.599 dBm B 300 kH=z
5 dBm S977.76152305 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
FD1 -15.71 dB
-20
-30
—-40
1
-50 v
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 5.0CT.2015 15:16:35



Test Date: 10-05-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Mid Channel Transmit =915 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 14.29 dBm — 30 dB =-15.71 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -35.09 dBm VBW 300 kHz
5 dBm 6.951903581 GH=z SWT 2.25 = Unit dABm
21:
0 Y2l (T3] -35.09 dBn|
6.95190331 GHz
Y1 [T3] -25.44 dBo
10 1- ﬁ‘\.J’_r-\_J \JH
0
-10
lip1 -15.71 4B
-20
1
kv
-30
2
,40 I\J
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 5.0CT.2015 15:19:211



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW = 100 kHz VBW >300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold High Channel Transmit = 925.450 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: B QPSK

Reference Level Measurement
Limit=14.16 dBm — 30 dB =-15.84 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 14.16 dBm B 300 kH=z
5 dBm 924.12735471 MH=Z SWT 5 me Unit ABm
21:
20
X
10
0
-10
D1 —15.84<ﬁ¥
-20
-30
—-40
-50
-50
=70
_75
Center 925.45 MHz 800 kHz/ Span 8 MH=z

Date: 5.0CT.2015 15:22:04



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW = 100 kHz VBW >300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold High Channel Transmit = 925.450 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz

Output port: B QPSK

Emission Level Measurement
Limit = 14.16 dBm — 30 dB =-15.84 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -50.75 dBm B 300 kH=z
5 dBm 20%.437975595 MH=zZ SWT 300 me Unit ABm
Zf.
20
10
0
-10
FD1 -15.284 4B
-20
-30
—-40
L
-50
W
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 5.0CT.2015 15:23:56



Test Date: 10-05-2015

Company: Cambium Networks
EUT: 4501900 MHz AP MAC: 0A003E4586C8
Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B
Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold High Channel Transmit = 925.450 MHz
Output Power Setting 18 Channel bandwidth: 5 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 14.16 dBm — 30 dB =-15.84 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -34.63 dBm VBW 300 kHz
5 dBm 6.951903581 GH=z SWT 2.25 = Unit dABm
21:
0 Y2l (T3] -34.63 dBn|
6.95190331 GHz
Y1 [T3] -25.06 dBo
10 1.0476H535 &I
0
-10
3Dl -15.84 4B
-20
1
¢
-30
2
4 M
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 5.0CT.2015 15:31:217



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Low Channel Transmit =912 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Reference Level Measurement
Limit = 8.84 dBm — 30 dB =-21.16 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm g8.84 dBm B 300 kH=z
5 dBm 911.42885772 MH=Z SWT 7.5 me Unit ABm
ZE
20
10
0
-10
“2ST =7

-30

-40

-50

-60

=70

Center 912 MHz 3 MHEz/ Span 30 MH=z

Date: 6.0CT.2015 11:13:45



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Low Channel Transmit =912 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Emission Level Measurement
Limit = 8.84 dBm — 30 dB =-21.16 dBm
Frequency range: 30-1000 MHz

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -50.05 dBm BW 300 kH=z
5 dBm 767.58116232 MHz SWT 300 ms Unit dBm
Zf.
20
10
0
-10
“20ET —z 1 o
-30
—-40
1
—-50 v
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 6.0CT.2015 11:16:20



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Low Channel Transmit =912 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Emission Level Measurement
Limit = 8.84 dBm — 30 dB =-21.16 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -34.20 dBm VBW 300 kHz
5 dBm 6.951903581 GH=z SWT 2.25 = Unit dABm
2:
0 Y2l (T3] -34.20 dBn|
6.95190331 GHz
Y1 [T3] -27.97 dBo
10 1.61163325 31
0
-10
ISt 21,16 aB
1
Y
-30 >
a0 M
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 6.0CT.2015 11:24:40



Test Date:
Company:

EUT:
Test:

Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Mid Channel Transmit =916 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Reference Level Measurement
Limit =9.48 dBm — 30 dB =-20.52 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm S5.48 dBm B 300 kH=z
5 dBm S90%.17635271 MH=Z SWT 7.5 me Unit ABm
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-40

-50

-60

=70

Center 916 MHz 3 MHEz/ Span 30 MH=z

Date:

6.0CT.2015 11:37:58



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501 900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted
Operator: Craig B

Comment: RBW =100 kHz

Detector = Peak

Trace = Max Hold
Output Power Setting 19
Output port: A

VBW > 300 kHz

Sweep = Auto Couple

Mid Channel Transmit =916 MHz
Channel bandwidth: 20 MHz
QPSK

Emission Level Measurement
Limit = 9.48 dBm — 30 dB =-20.52 dBm
Frequency range: 30-1000 MHz

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -45.18 dBm B 300 kH=z
5 dBm 955.82965932 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
-2l =pt—=20 52 PBn
-30
—-40
1
-50 !
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 6.0CT.2015 11:41:21



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Mid Channel Transmit =916 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Emission Level Measurement
Limit = 9.48 dBm — 30 dB =-20.52 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm —33.50 dBm B 300 kH=z
5 dBm 6.95120381 GH=z SWT 2.25 = Unit JdBrm
Zf.
0 Y2l (T3] -339.50 dBn|
6.95190381 GHz
V1| (T3] -24.75 dBr
10 1- r-HLJ’_r-\_J \JH
0
-10
- 20=tT—=20-52Fn
1
7
-30
a0 M
-50
-50
-70
_75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 6.0CT.2015 11:44:20



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW = 100 kHz VBW >300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold High Channel Transmit =918 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Reference Level Measurement
Limit = 8.14 dBm — 30 dB =-21.86 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 8.14 dBm B 300 kH=z
5 dBm 914.66332665 MH=Z SWT 7.5 me Unit ABm
ZE
20
: M
0
-10
-20
D1 —21.

-30

-40

-50

-60

=70

Center 913 MHz 3 MHEz/ Span 30 MH=z

Date: 6.0CT.2015 11:48:28



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW = 100 kHz VBW >300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold High Channel Transmit =918 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Emission Level Measurement
Limit = 8.14 dBm — 30 dB =-21.86 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -459.596 dBm B 300 kH=z
5 dBm 961.31663327 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
-20
D1 -21.86 dB
-30
—-40
1
-50 '
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 6.0CT.2015 11:50:48



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold High Channel Transmit =918 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: A QPSK

Emission Level Measurement
Limit = 8.14 dBm — 30 dB =-21.86 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -34.40 dBm VBW 300 kHz
5 dBm 6.93386774 GHz SWT 2.25 = Unit dABm
21:
0 Y2l (T3] -34.40 dBn|
6.9338d774 GHz
Y1 [T3] -30.47 dBr
10 1- ﬁ‘\.J’_r-\_J \JH
0
-10
-20
l D1 -z1.86 4B
1
-30
2
,40 M
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 6.0CT.2015 11:53:58



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Low Channel Transmit =912 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Reference Level Measurement
Limit = 8.93 dBm —30 dB =-21.07 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 8.93 dBm B 300 kH=z
5 dBm S08.66332665 MH=Z SWT 7.5 me Unit ABm
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Center 912 MHz 3 MHEz/ Span 30 MH=z

Date: 6.0CT.2015 12:30:09



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Low Channel Transmit =912 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 8.93 dBm —30 dB =-21.07 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -48.17 dBm B 300 kH=z
5 dBm 211.44288577 MH=zZ SWT 300 me Unit ABm
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Start 30 MH=z 97 MHEz/ Stop 1 GHz

6.0CT.2015 12:33:46



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Low Channel Transmit =912 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 8.93 dBm —30 dB =-21.07 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm ~34.28 dEm VEBW 300 kHz
5 dBm 6.91583166 GHz SWT 2.25 s Unit dBm
21:
0 Y2l (T3] -34.28 dBn|
6.91583166 GHz
Y1 [T3] -34.00 dBo
10 e as TSN oo
0
-10
20T =z U7 aB
_ 1
30 7 >
,40 F/ﬁ
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 6.0CT.2015 12:36:00



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Mid Channel Transmit =916 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Reference Level Measurement
Limit = 8.05 dBm — 30 dB =-21.95 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 5.05 dBm B 300 kH=z
5 dBm 910.4989%800 MH=Z SWT 7.5 me Unit ABm
Zf.
20
" M
0
-10
-20
D1 —21.
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-40

-50

-60

=70

Center 916 MHz 3 MHEz/ Span 30 MH=z

Date: 6.0CT.2015 12:40:20



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW =100 kHz VBW > 300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold Mid Channel Transmit =916 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 8.05 dBm — 30 dB =-21.95 dBm
Frequency range: 30-1000 MHz

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -45.26 dBm B 300 kH=z
5 dBm 990.28056112 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
-20
D1 —-21.95 dB
-30
—-40
1
-50 Y
-50
=70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 6.0CT.2015 12:43:25



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold Mid Channel Transmit =916 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 8.05 dBm — 30 dB =-21.95 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -34.53% dBm VBW 300 kHz
5 dBm 6.951903581 GH=z SWT 2.25 = Unit dABm
21:
0 Y2l (T3] -34.58 dBn|
6.95190331 GHz
Y1 [T3] -34.65 dBr
10 1- ﬁ‘\.J’_r-\_J \JH
0
-10
-20
D1 -z1.95 4B
-30 1
v 2
,40 ﬂﬁfﬁ
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 6.0CT.2015 12:45:222



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted

Craig B

RBW = 100 kHz VBW >300 kHz

Detector = Peak Sweep = Auto Couple

Trace = Max Hold High Channel Transmit =918 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Reference Level Measurement
Limit =7.98 dBm — 30 dB =-22.02 dBm

,, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm 7.598 dBm BW 300 kH=z
5 dBm 910.45490982 MH=Z SWT 7.5 me Unit ABm
Zf.
20
B W
0
-10
-20
L D1 —27.02 T
-30
—-40
-50
-50
=70
_75
Center 913 MHz 3 MHEz/ Span 30 MH=z

Date: 6.0CT.2015 12:48:237



Test Date:
Company:
EUT:

Test:
Operator:
Comment:

10-06-2015
Cambium Networks
4501 900 MHz AP MAC: 0A003E4586C8

Maximum Unwanted Emission Levels - Conducted
Craig B

RBW =100 kHz
Detector = Peak
Trace = Max Hold

Output Power Setting 19

Output port: B
Emission Level Measurement

Limit =7.98 dBm — 30 dB =-22.02 dBm
Frequency range: 30-1000 MHz

VBW >300 kHz

Sweep = Auto Couple

High Channel Transmit =918 MHz
Channel bandwidth: 20 MHz
QPSK

y, Max/Ref Lvl Marker 1 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -45.58 dBm B 300 kH=z
5 dBm $92.86573146 MH=Z SWT 300 me Unit ABm
Zf.
20
10
0
-10
-20
D1 —-22.02
-30
—-40
1
-50 v
-50
-70
_75
Start 30 MH=z 97 MHEz/ Stop 1 GHz

Date: 6.0CT.2015 12:51:238



Test Date: 10-06-2015

Company: Cambium Networks

EUT: 4501900 MHz AP MAC: 0A003E4586C8

Test: Maximum Unwanted Emission Levels - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = Auto Couple
Trace = Max Hold High Channel Transmit =918 MHz
Output Power Setting 19 Channel bandwidth: 20 MHz
Output port: B QPSK

Emission Level Measurement
Limit = 7.98 dBm — 30 dB =-22.02 dBm
Frequency range: 1-10 GHz

,, Max/Ref Lvl Marker 2 [T3] RBW 100 kH=z REF AtL 20 dB
25 dBm -34.83 dBm VBW 300 kHz
5 dBm 6.91583166 GHz SWT 2.25 = Unit dABm
21:
0 Y2l (T3] -34.83 dBn|
6.915583166 GHz
Y1 [T3] -34.21 dBr
10 1- ﬁ‘\.J’_r-\_J \JH
0
-10
-20
D1 -zZ.02 4B
—3p 1
Y 2
,40 ‘jﬁ
-50
-60
-70
-75
Start 1 CH=z 900 MH=z/ Stop 10 GHz

Date: 6.0CT.2015 12:54:26



Company:
D S Models Tested:

| Report Number:
ELECTRONIC SYSTEMS, INC. Project Number:

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

Cambium Networks
C009045A001A
21322

7505

B6.0 Radiated Spurious Emissions in Restricted Bands — Below 1GHz

Tested with 12 dBi Yagi Antenna and
Tested with 13 dBi Sector Antenna

Rule Part; 15.247(d); 15.209

Test Procedure: ANSI C63.10, 2013, FCC KDB 558074 Guidance on Measurements for Digital

Transmission Systems

Limit: FCC 15.209
Results: PASS
Notes: The measurement bandwidth on the receiver was set to 120 kHz from 30 t01000 MHz. A

peak detector was used since the duty cycle was less than 98%. The test distance was 3
meters. The EUT was set to Max Power output with both antenna transmitting
simultaneously. Low, Mid, and High channels were explored and the worst case was

reported.

Page 87 of 155



FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP
Manufacturer: Cambium Networks

Operating Condition: 66deg. F; 51% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 12dbi Yagi Antenna 5MHz BW

Date: 10-8-2015

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level (dBuV/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

Page 1/3 10/9/2015 1:23PM Al02c_F1H print
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MEASUREMENT RESULT:

10/9/2015 11:33AM

Frequency Level

MHz dBuv
983.300000 19.64
969.450000 19.85
983.300000 18.73
969.450000 18.54
960.600000 18.32
969.450000 17.79
960.600000 17.53
960.600000 17.42
73.200000 22.76
73.200000 22.76
73.200000 22.19
74 .550000 22.04
74 .550000 22.04
74 .550000 21.67
111.600000 18.77
111.600000 18.70
111.600000 18.59
110.800000 18.49
110.800000 18.27
110.850000 17.79

Page 3/3 10/9/2015

Antenna

Fact
dBuv

24
23
24
23
23
23
23
23

6.

a0 O O

12

12
11.
11
11.

1:23PM

or

/m

.27
.80
.27
.80
.89
.80
.89
.89

38

.38
.38
.19
.19
.19
.02
.02
.02

90

.90

90

"Al02c F1H Final™

Total
Level
dBuv/m

System
Loss
dB

50.
50.
49.
48.
48.
48.
48.
47 .
30.
30.
30.
30.
30.
29.
32.
32.
32.
32.
32.
31.

MNMNMNNMNMNMNMNMNRFEFRPRPRPRFRPEPRPRPOOOOODONDOGNOO
FRPPRPFRPPPIIII3IJ3J000000O0O0O
ONUITJOWOWONHNOOWWWLWWONOWWLW”WO WU

Al02c_F1H print

Limit

dBuv/m

54.
54.
54.
54.
54.
54.
54.
54.
40.
40.
40.
40.
40.
40.
43.
43.
43.
43.
43.
43.

[ GG NN R NeNeoNeolNoNoNolNoNoNolNoNoNolNolNo]

Margin

W wVWwoOOo U UUT B WW

RRRRRPRPR R
HRPRPRPOOOOOOUW

dB

N WO OONRFREFRPROONRDR®JIWM

Height
Ant.

WWWWwwwwwuwwwwirrPFEFRERERRErER

m

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

EuT
Angle
deg

Final
Detector

MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX
MAX

PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK
PEAK

Comment

RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB
RB

915MHzZ
915MHz
925.45MHz
925.45MHz
904 .5MHz
904 .5MHz
925.45MHz
915MHz
925.45MHz
925.45MHz
915MHz
925.45MHz
925.45MHz
904 .5MHz
915MHz
904 .5MHz
925.45MHz
915MHz
904 .5MHz
925.45MHz



FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP
Manufacturer: Cambium Networks

Operating Condition: 66deg. F; 51% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 12dbi Yagi Antenna 5MHz BW

Date: 10-8-2015

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Equations: Total Level (dBuV/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:

10/9/2015 11:44AM
Frequency Level
MHz dBuv
960.600000 18.31
960.500000 16.83
983.350000 15.87
983.350000 15.87
983.350000 15.79
111.600000 21.88
960.850000 15.96
960.500000 15.88
969.500000 15.90
969.500000 15.90
111.600000 21.60
960.600000 15.52
111.600000 21.60
110.850000 20.86
110.850000 20.24
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FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP

Manufacturer: Cambium Networks

Operating Condition: 68deg. F; 57% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 13dbi Sector Antenna 5MHz BW

Date: 10-6-2015

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level (dBuV/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: "Al02a F1H Final"

10/9/2015 11:15AM

Frequency Level Antenna System Total Limit Margin Height EuT Final Comment
Factor Loss Level Ant. Angle Detector
MHz dBuv dBuv/m dB dBuvV/m dBuvV/m dB m deg

994.100000 15.47 24 .48 6.7 46.6 54.0 7.4 1.00 0 MAX PEAK RB 925.45MHz
984 .050000 15.41 24 .28 6.6 46.3 54.0 7.7 1.00 0 MAX PEAK RB 925.45MHz
960.250000 15.79 23.90 6.6 46.3 54.0 7.7 1.00 0 MAX PEAK RB 925.45MHz
963.100000 15.46 23.84 6.6 45.9 54.0 8.1 1.00 0 MAX PEAK RB 925.45MHz
375.000000 18.28 15.00 3.8 37.1 46.0 8.9 1.50 90 MAX PEAK 904 .5MHz
375.000000 18.25 15.00 3.8 37.1 46.0 8.9 1.50 90 MAX PEAK 925.45MHz
375.000000 17.51 15.00 3.8 36.3 46.0 9.7 1.50 S0 MAX PEAK 915.0MHz
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FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP

Manufacturer: Cambium Networks

Operating Condition: 68deg. F; 57% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 13dbi Sector Antenna 5MHz BW

Date: 10-6-2015

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Equations: Total Level (dBuV/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: "Al02a F1V Final"

10/9/2015 11:10AM

Frequency Level Antenna System Total Limit Margin Height EuT Final Comment
Factor Loss Level Ant. Angle Detector

MHz dBuv dBuv/m dB dBuvV/m dBuvV/m dB m deg
986.700000 18.59 24 .33 6.7 49.6 54.0 4.4 1.00 0 MAX PEAK RB 925.45MHz
991.450000 18.37 24 .43 6.7 49.5 54.0 4.5 1.00 0 MAX PEAK RB 925.45MHz
960.250000 18.34 23.90 6.6 48.8 54.0 5.2 1.00 0 MAX PEAK RB 925.45MHz
968.650000 18.17 23.80 6.6 48.6 54.0 5.4 1.00 0 MAX PEAK RB 925.45MHz
112.900000 23.02 12.10 2.1 37.2 43.5 6.3 1.00 0 MAX PEAK RB 915MHz
42.050000 18.74 11.90 1.3 31.9 40.0 8.1 1.00 0 MAX PEAK 915MHz
112.900000 21.06 12.10 2.1 35.2 43 .5 8.3 1.00 0 MAX PEAK RB 925.45MHz NF
375.000000 16.26 15.00 3.8 35.1 46.0 10.9 1.00 0 MAX PEAK 904 .5Mhz
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FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP
Manufacturer: Cambium Networks

Operating Condition: 72deg. F; 55% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 12dbi Yagi Antenna 20MHz BW

Date: 10-8-2015

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level (dBuV/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:

10/9/2015 1:00PM

Frequency Level
MHz dBuv
960.050000 21.71
960.050000 20.99
964 .950000 20.43
964.950000 19.67
960.050000 19.24
964 .950000 18.03
73.550000 25.33
73.750000 23.07
73.200000 22.30
73.850000 22.14
73.850000 22.11
73.250000 21.92
110.800000 17.37
110.800000 17.32
111.600000 17.08
111.600000 16.92
111.600000 16.92
110.850000 16.23
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FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP
Manufacturer: Cambium Networks

Operating Condition: 72deg. F; 55% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 12dbi Yagi Antenna 20MHz BW

Date: 10-8-2015

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Equations: Total Level (dBuV/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:

10/9/2015 1:13PM
Frequency Level
MHz dBuv
960.550000 16.95
964 .950000 16.90
960.050000 16.81
110.800000 22 .43
110.800000 22.29
960.050000 16.32
110.800000 22.26
111.600000 21.82
111.600000 21.76
111.600000 21.39
964 .950000 15.55
964.950000 15.38
264 .050000 17.70
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FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP

Manufacturer: Cambium Networks

Operating Condition: 66deg. F; 56% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 13dbi Sector Antenna 20MHz BW

Date: 10-7-2015

TEXT: "Horz 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with HORIZONTAL Antenna Polarization
Equations: Total Level (dBuV/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: "Al02b F1H Final"

10/9/2015 10:47AM

Frequency Level Antenna System Total Limit Margin Height EuT Final Comment
Factor Loss Level Ant. Angle Detector

MHz dBuv dBuv/m dB dBuvV/m dBuvV/m dB m deg
987.650000 17.64 24 .35 6.7 48.7 54.0 5.3 1.00 0 MAX PEAK RB 918MHz
987.650000 16.28 24 .35 6.7 47.3 54.0 6.7 1.00 0 MAX PEAK RB 916MHz
960.050000 16.46 23.90 6.6 46.9 54.0 7.1 1.00 0 MAX PEAK RB 918MHz
960.150000 16.41 23.90 6.6 46.9 54.0 7.1 1.00 0 MAX PEAK RB 916MHz
960.050000 16.24 23.90 6.6 46.7 54.0 7.3 1.00 0 MAX PEAK RB 912MHz
987.650000 15.70 24 .35 6.7 46.7 54.0 7.3 1.00 0 MAX PEAK RB 912MHz
964.400000 16.20 23.81 6.6 46 .6 54.0 7.4 1.00 0 MAX PEAK RB 912MHz
964.400000 15.54 23.81 6.6 46.0 54.0 8.0 1.00 0 MAX PEAK RB 916MHz
375.000000 15.43 15.00 3.8 34.3 46.0 11.7 3.00 337 MAX PEAK 916MHzZ
112.750000 14.21 12.10 2.1 28.4 43.5 15.1 1.00 0 MAX PEAK RB 918MHz NF
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FCC Part 15.209

Electric Field Strength

EUT: 450I 900MHz AP

Manufacturer: Cambium Networks

Operating Condition: 66deg. F; 56% R.H.

Test Site: DLS Site 2

Operator: Paul L

Test Specification: 120VAC 60Hz 56VDC to EUT
Comment : 13dbi Sector Antenna 20MHz BW

Date: 10-7-2015

TEXT: "Vert 3 meters"

Short Description: Test Set-up
Test Set-up: EUT Measured at 3 Meters with VERTICAL Antenna Polarization
Equations: Total Level (dBuV/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:

10/9/2015 10:59AM

Frequency Level

MHz dBuv
960.900000 21.98
960.450000 21.90
960.900000 21.03
960.450000 20.66
960.450000 20.04
960.900000 20.05
980.200000 18.93
968.350000 19.31
968.350000 18.82
980.200000 18.16
980.200000 18.10
968.350000 18.44
112.450000 22.99
375.000000 17.11
375.000000 16.87
375.000000 16.54
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Company:
D S Models Tested:

| Report Number:
ELECTRONIC SYSTEMS, INC. Project Number:

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

Cambium Networks
C009045A001A
21322

7505

B7.0 Radiated Spurious Emissions in Restricted Bands — Above 1 GHz

Tested with 12dBi Yagi Antenna and
Tested with 13dBi Sector Antenna
Rule Part:

15.247(d), 15.205(5), 15.209(a)

Test Procedure:
558074 D01 DTS Meas Guidance v03r03
12.0 Emissions in Restricted Frequency Bands
12.1 Radiated Emissions Measurements
Measurement Procedure — ANSI C63.10-2013
Limits:
15.209(a)

Results:  Compliant

Notes:

Measurements were performed using the worst-case modulation (QPSK) as determined
by Cambium Networks. The EUT was tested at the low, middle, and high channels of

operation.

A duty cycle correction factor was added to the average measurement values because the

transmitter duty cycle was less than 98%.

Power Setting 19 for 5MHz Channel Bandwidth with 12dBi Yagi Antenna

Power Setting 18 for 5SMHz Channel Bandwidth with 13dBi Sector Antenna
Power Setting 20 for 20MHz Channel Bandwidth with 12dBi Yagi Antenna
Power Setting 19 for 20MHz Channel Bandwidth with 13dBi Sector Antenna
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Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Manufacturer: Cambium networks

Operating Condition: 72 deg F; 52% R.H.

Test Site: Site G1

Operator: Craig B

Test Specification: FCC Part 15.247(d) and FCC Part 15.205

Comment: Transmit @ 47.2% duty cycle Correction factor x = 20 Log (1/ 0.4720) = 6.52 dB
Date: 10-09-2015

Notes: (1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.
5 MHz channel Bandwidth

Low Channel (904.550 MHz): 12 dBi Yagi antenna

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin
| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)
2.71365 Average Vert | 47.67 28.70 -39.5 36.8 6.52 43.3 54 10.7 | Res. Band
2.71365 Max Peak Vert | 70.73 28.70 -39.5 59.9 59.9 74 14.1 | Res. Band
2.71365 Average Horz | 45.14 28.70 -39.5 34.3 6.52 40.8 54 13.2 | Res. Band
2.71365 Max Peak Horz | 66.38 28.70 -39.5 55.6 55.6 74 18.4 | Res. Band
3.61820 Average Vert | 44.59 31.54 -38.9 37.3 6.52 43.8 54 10.2 | Res. Band
3.61820 Max Peak Vert | 66.38 31.54 -38.9 59.0 59.0 74 15.0 | Res.Band
3.61820 Average Horz | 40.50 31.54 -38.9 33.2 6.52 39.7 54 14.3 | Res. Band
3.61820 Max Peak Horz | 59.48 31.54 -38.9 52.2 52.2 74 21.8 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Site G1
Craig B

Cambium networks
72 deg F; 52% R.H.

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 47.2% duty cycle Correction factor x = 20 Log (1/ 0.4720) = 6.52 dB

10-09-2015
(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

Mid Channel (915 MH2z):

12 dBi Yagi antenna

5 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.745 Average Vert | 49.70 28.71 -39.5 38.9 6.52 45.4 54 8.6 Res. Band
2.745 Max Peak Vert | 70.98 28.71 -39.5 60.2 60.2 74 13.8 | Res. Band
2.745 Average Horz | 46.03 28.71 -39.5 35.2 6.52 41.7 54 12.3 | Res. Band
2.745 Max Peak Horz | 68.22 28.71 -39.5 57.4 57.4 74 16.6 | Res.Band
3.660 Average Vert | 43.19 31.80 -38.8 36.2 6.52 42.7 54 11.3 | Res. Band
3.660 Max Peak Vert | 63.93 31.80 -38.8 56.9 56.9 74 17.1 | Res. Band
3.660 Average Horz | 40.37 31.80 -38.8 33.3 6.52 39.8 54 14.2 | Res. Band
3.660 Max Peak Horz | 51.91 31.80 -38.8 44.9 449 74 29.1 | Res. Band
7.320 Average Vert | 35.87 36.46 -35.3 37.0 6.52 43.5 54 10.5 | Res. Band
7.320 Max Peak Vert | 48.27 36.46 -35.3 49.4 49.4 74 24.6 | Res. Band
7.320 Average Horz | N/A

7.320 Max Peak Horz N/A




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Manufacturer: Cambium networks

Operating Condition: 72 deg F; 52% R.H.

Test Site: Site G1

Operator: Craig B

Test Specification: FCC Part 15.247(d) and FCC Part 15.205

Comment: Transmit @ 47.2% duty cycle Correction factor x = 20 Log (1/ 0.4720) = 6.52 dB
Date: 10-09-2015

Notes: (1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

High Channel (925.450 MHz):

12 dBi Yagi antenna 5 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin
| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)
2.77635 Average Vert | 46.03 28.73 -39.5 35.3 6.52 41.8 54 12.2 | Res. Band
2.77635 Max Peak Vert | 67.86 28.73 -39.5 57.1 57.1 74 16.9 [ Res. Band
2.77635 Average Horz | 43.03 28.73 -39.5 32.3 6.52 38.8 54 15.2 | Res. Band
2.77635 Max Peak | Horz | 63.53 28.73 -39.5 52.8 52.8 74 21.2 | Res. Band
3.70180 Average Vert [ 43.06 32.06 -38.8 36.4 6.52 42.9 54 11.1 | Res. Band
3.70180 Max Peak Vert | 58.63 32.06 -38.8 51.9 51.9 74 22.1 | Res. Band
3.70180 Average Horz | 41.28 32.06 -38.8 34.6 6.52 41.1 54 12.9 | Res. Band
3.70180 Max Peak | Horz | 50.64 32.06 -38.8 43.9 43.9 74 30.1 | Res. Band
7.40360 Average Vert | 41.00 36.62 -35.4 42.2 6.52 48.7 54 5.3 Res. Band
7.40360 Max Peak Vert | 49.74 36.62 -35.4 51.0 51.0 74 23.0 | Res. Band
7.40360 Average Horz | 36.71 36.62 -35.4 37.9 6.52 44.4 54 9.6 Res. Band
7.40360 Max Peak | Horz | 48.41 36.62 -35.4 49.6 49.6 74 24.4 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Manufacturer: Cambium networks

Operating Condition: 72 deg F; 52% R.H.

Test Site: Site G1

Operator: Craig B

Test Specification: FCC Part 15.247(d) and FCC Part 15.205

Comment: Transmit @ 47.2% duty cycle Correction factor x = 20 Log (1/ 0.4720) = 6.52 dB
Date: 10-09-2015

Notes: (1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.
5 MHz channel Bandwidth

Low Channel (904.550 MH2z): 13 dBi sector antenna

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin
| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment

(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.71365 Average Vert | 40.01 28.70 -39.5 29.2 6.52 35.7 54 18.3 | Res. Band
2.71365 Max Peak Vert | 60.47 28.70 -39.5 49.6 49.6 74 24.4 | Res. Band
2.71365 Average Horz | N/A

2.71365 Max Peak Horz N/A

3.61820 Average Vert | 40.41 31.54 -38.9 33.1 6.52 39.6 54 14.4 | Res. Band
3.61820 Max Peak Vert | 64.73 31.54 -38.9 57.4 57.4 74 16.6 | Res.Band
3.61820 Average Horz | 41.78 31.54 -38.9 34.4 6.52 40.9 54 13.1 | Res. Band
3.61820 Max Peak Horz | 51.54 31.54 -38.9 44.2 442 74 29.8 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Site G1
Craig B

Cambium networks
72 deg F; 52% R.H.

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 47.2% duty cycle Correction factor x = 20 Log (1/ 0.4720) = 6.52 dB

10-09-2015
(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

Mid Channel (915 MHz):

13 dBi sector antenna

5 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.745 Average Vert | 44.43 28.71 -39.5 33.6 6.52 40.1 54 13.9 | Res. Band
2.745 Max Peak Vert | 65.74 28.71 -39.5 55.0 55.0 74 19.0 | Res.Band
2.745 Average Horz | 40.06 28.71 -39.5 29.3 6.52 35.8 54 18.2 | Res. Band
2.745 Max Peak Horz | 58.89 28.71 -39.5 48.1 48.1 74 25.9 | Res. Band
3.660 Average Vert | 41.24 31.80 -38.8 34.2 6.52 40.7 54 13.3 | Res. Band
3.660 Max Peak Vert | 65.86 31.80 -38.8 58.8 58.8 74 15.2 | Res. Band
3.660 Average Horz | 40.67 31.80 -38.8 33.6 6.52 40.1 54 13.9 | Res. Band
3.660 Max Peak Horz | 52.18 31.80 -38.8 45.2 45.2 74 28.8 | Res. Band
7.320 Average Vert N/A

7.320 Max Peak Vert N/A

7.320 Average Horz | 35.95 36.46 -35.3 37.1 6.52 43.6 54 10.4 | Res. Band
7.320 Max Peak Horz | 47.99 36.46 -35.3 49.2 49.2 74 24.8 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT: 450i 900 MHz AP MAC: 0A003E4586C8

Manufacturer: Cambium networks

Operating Condition: 72 deg F; 52% R.H.

Test Site: Site G1

Operator: Craig B

Test Specification: FCC Part 15.247(d) and FCC Part 15.205

Comment: Transmit @ 47.2% duty cycle Correction factor x = 20 Log (1/ 0.4720) = 6.52 dB
Date: 10-09-2015

Notes: (1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.
5 MHz channel Bandwidth

High Channel (925.450 MHz): 13 dBi sector antenna

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin
| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment

(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.77635 Average Vert | 42.07 28.73 -39.5 31.3 6.52 37.8 54 16.2 | Res. Band
2.77635 Max Peak Vert | 62.47 28.73 -39.5 51.7 51.7 74 22.3 | Res. Band
2.77635 Average Horz | N/A

2.77635 Max Peak Horz N/A

3.70180 Average Vert | 42.00 32.06 -38.8 35.3 6.52 41.8 54 12.2 | Res. Band
3.70180 Max Peak Vert | 50.77 32.06 -38.8 44.1 441 74 29.9 | Res. Band
3.70180 Average Horz | 42.70 32.06 -38.8 36.0 6.52 42.5 54 115 | Res. Band
3.70180 Max Peak Horz | 51.41 32.06 -38.8 44.7 447 74 29.3 | Res. Band
7.40360 Average Vert | 40.54 36.62 -35.4 41.8 6.52 48.3 54 5.7 Res. Band
7.40360 Max Peak Vert | 49.74 36.62 -35.4 51.0 51.0 74 23.0 | Res. Band
7.40360 Average Horz | 39.73 36.62 -35.4 41.0 6.52 475 54 6.5 Res. Band
7.40360 Max Peak Horz | 49.48 36.62 -35.4 50.7 50.7 74 23.3 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Cambium networks
72 deg F; 51% R.H.

Site G1
Craig B

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 65.60% duty cycle Correction factor x = 20 Log (1 / 0.6560) = 3.66 dB

10-09-2015

(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

Low Channel (912 MH2z):

12 dBi Yagi antenna

20 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.736 Average Vert | 47.52 28.71 -39.5 36.7 3.66 40.4 54 13.6 | Res. Band
2.736 Max Peak Vert | 64.73 28.71 -39.5 53.9 53.9 74 20.1 | Res. Band
2.736 Average Horz | 43.50 28.71 -39.5 32.7 3.66 36.4 54 17.6 | Res. Band
2.736 Max Peak Horz | 59.84 28.71 -39.5 49.0 49.0 74 25.0 | Res. Band
3.648 Average Vert | 42.63 31.72 -38.8 35.5 3.66 39.2 54 14.8 | Res. Band
3.648 Max Peak Vert | 59.02 31.72 -38.8 51.9 51.9 74 22.1 | Res. Band
3.648 Average Horz | 40.28 31.72 -38.8 33.2 3.66 36.9 54 17.1 | Res. Band
3.648 Max Peak Horz | 51.54 31.72 -38.8 44.4 44 .4 74 29.6 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Site G1
Craig B

Cambium networks
72 deg F; 51% R.H.

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 65.60% duty cycle Correction factor x = 20 Log (1 / 0.6560) = 3.66 dB

10-09-2015
(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

Mid Channel (916 MHz):

12 dBi Yagi antenna

20 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.748 Average Vert | 47.26 28.71 -39.5 36.5 3.66 40.2 54 13.8 | Res. Band
2.748 Max Peak Vert | 63.66 28.71 -39.5 52.9 52.9 74 21.1 | Res. Band
2.748 Average Horz | 43.98 28.71 -39.5 33.2 3.66 36.9 54 17.1 | Res. Band
2.748 Max Peak Horz | 60.08 28.71 -39.5 49.3 49.3 74 24,7 | Res. Band
3.664 Average Vert | 41.40 31.82 -38.8 34.4 3.66 38.1 54 15.9 | Res. Band
3.664 Max Peak Vert | 57.10 31.82 -38.8 50.1 50.1 74 23.9 | Res. Band
3.664 Average Horz | 39.15 31.82 -38.8 32.1 3.66 35.8 54 18.2 | Res. Band
3.664 Max Peak Horz | 52.59 31.82 -38.8 45.6 45.6 74 28.4 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Cambium networks
72 deg F; 51% R.H.

Site G1
Craig B

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 65.60% duty cycle Correction factor x = 20 Log (1 / 0.6560) = 3.66 dB

10-09-2015

(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

High Channel (918 MHz):

12 dBi Yagi antenna

20 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.754 Average Vert | 47.48 28.72 -39.5 36.7 3.66 40.4 54 13.6 | Res. Band
2.754 Max Peak Vert | 64.19 28.72 -39.5 53.4 53.4 74 20.6 | Res. Band
2.754 Average Horz | 44.01 28.72 -39.5 33.2 3.66 36.9 54 17.1 | Res. Band
2.754 Max Peak Horz | 59.95 28.72 -39.5 49.2 49.2 74 24.8 | Res. Band
3.672 Average Vert | 41.16 31.87 -38.8 34.2 3.66 37.9 54 16.1 | Res. Band
3.672 Max Peak Vert | 57.73 31.87 -38.8 50.8 50.8 74 23.2 | Res. Band
3.672 Average Horz | 40.84 31.87 -38.8 33.9 3.66 37.6 54 16.4 | Res. Band
3.672 Max Peak Horz | 51.54 31.87 -38.8 44.6 44.6 74 29.4 | Res. Band
7.344 Average Vert | 36.78 36.51 -35.3 38.0 3.66 41.7 54 12.3 | Res. Band
7.344 Max Peak Vert | 49.22 36.51 -35.3 50.4 50.4 74 23.6 | Res. Band
7.344 Average Horz | N/A

7.344 Max Peak Horz N/A




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Site G1
Craig B

Cambium networks
72 deg F; 52% R.H.

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 65.60% duty cycle Correction factor x = 20 Log (1 / 0.6560) = 3.66 dB
10-12-2015

(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

Low Channel (912 MH2z):

13 dBi sector antenna

20 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.736 Average Vert | 40.06 28.71 -39.5 29.3 3.66 33.0 54 21.0 | Res. Band
2.736 Max Peak Vert | 56.20 28.71 -39.5 45.4 45.4 74 28.6 | Res. Band
2.736 Average Horz | 37.78 28.71 -39.5 27.0 3.66 30.7 54 23.3 | Res. Band
2.736 Max Peak Horz | 52.20 28.71 -39.5 41.4 41.4 74 32.6 | Res. Band
3.648 Average Vert | 41.44 31.72 -38.8 34.3 3.66 38.0 54 16.0 | Res. Band
3.648 Max Peak Vert | 51.14 31.72 -38.8 44.0 44,0 74 30.0 | Res. Band
3.648 Average Horz | 39.34 31.72 -38.8 32.2 3.66 35.9 54 18.1 | Res. Band
3.648 Max Peak Horz | 51.00 31.72 -38.8 43.9 43.9 74 30.1 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Site G1
Craig B

Cambium networks
72 deg F; 52% R.H.

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 65.60% duty cycle Correction factor x = 20 Log (1 / 0.6560) = 3.66 dB

10-12-2015
(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

Mid Channel (916 MHz):

13 dBi sector antenna

20 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.748 Average Vert | 40.88 28.71 -39.5 30.1 3.66 33.8 54 20.2 | Res. Band
2.748 Max Peak Vert [ 57.36 28.71 -39.5 46.6 46.6 74 27.4 | Res. Band
2.748 Average Horz | 37.34 28.71 -39.5 26.6 3.66 30.3 54 23.7 | Res. Band
2.748 Max Peak | Horz | 50.73 28.71 -39.5 39.9 39.9 74 34.1 | Res. Band
3.664 Average Vert [ 41.52 31.82 -38.8 34.5 3.66 38.2 54 15.8 | Res. Band
3.664 Max Peak Vert | 51.14 31.82 -38.8 44.1 44.1 74 29.9 | Res. Band
3.664 Average Horz | 40.77 31.82 -38.8 33.8 3.66 375 54 16.5 | Res. Band
3.664 Max Peak | Horz | 50.73 31.82 -38.8 43.7 43.7 74 30.3 | Res. Band
7.328 Average Vert N/A

7.328 Max Peak Vert N/A

7.328 Average Horz | 36.88 36.47 -35.3 38.1 3.66 41.8 54 12.2 | Res. Band
7.328 Max Peak | Horz | 48.12 36.47 -35.3 49.3 49.3 74 24.7 | Res. Band




Radiated Spurious Emissions in Restricted Bands
Tested at a 3 Meter Distance from 1 GHz to 10 GHz

EUT:

Manufacturer:
Operating Condition:

Test Site:
Operator:

Test Specification:

Comment:
Date:
Notes:

450i 900 MHz AP MAC: 0A003E4586C8

Cambium networks
72 deg F; 52% R.H.

Site G1
Craig B

FCC Part 15.247(d) and FCC Part 15.205

Transmit @ 65.60% duty cycle Correction factor x = 20 Log (1 / 0.6560) = 3.66 dB

10-12-2015

(1) Peak measurements were taken with receiver 1 MHz Peak detector.

(2) Average measurements were taken with receiver 1 MHz linear CISPR Average detector.
(3) All other restricted band emissions at least 20 dB under the limit.

High Channel (918 MHz):

13 dBi sector antenna

20 MHz channel Bandwidth

Frequenc Level | Antenna | System Total Duty Cycle Final Limit Margin

| y Mea;ureénent ':‘glt Factor {oss Level Cor);ec'zon Corrected ’ Comment
(GHz) yp (dBuV) | (dB/m) (dB) | (dBuV/m) (dB) (dBuV/m) | (dBuV/m) | (dB)

2.754 Average Vert | 40.80 28.72 -39.5 30.0 3.66 33.7 54 20.3 | Res. Band
2.754 Max Peak Vert | 56.72 28.72 -39.5 45.9 459 74 28.1 | Res. Band
2.754 Average Horz | 37.97 28.72 -39.5 27.2 3.66 30.9 54 23.1 | Res. Band
2.754 Max Peak Horz | 53.27 28.72 -39.5 42.5 425 74 31.5 | Res. Band
3.672 Average Vert | 42.15 31.87 -38.8 35.2 3.66 38.9 54 15.1 | Res. Band
3.672 Max Peak Vert | 50.73 31.87 -38.8 43.8 43.8 74 30.2 | Res. Band
3.672 Average Horz | 39.78 31.87 -38.8 32.8 3.66 36.5 54 175 | Res. Band
3.672 Max Peak Horz | 50.59 31.87 -38.8 43.7 43.7 74 30.3 | Res. Band
7.344 Average Vert | 36.78 36.51 -35.3 38.0 3.66 41.7 54 12.3 | Res. Band
7.344 Max Peak Vert | 48.10 36.51 -35.3 49.3 49.3 74 24,7 | Res. Band
7.344 Average Horz | 34.12 36.51 -35.3 35.3 3.66 39.0 54 15.0 | Res. Band
7.344 Max Peak Horz | 46.72 36.51 -35.3 47.9 479 74 26.1 | Res. Band




Company: Cambium Networks

= Models Tested: ~ CO09045A001A
m Report Number: 21322
ELECTRONIC SYSTEMS, INC. Project Number: 7505

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B8.0 Band-Edge Measurements — RF Conducted

Rule Part:

15.247(d)

Test Procedure:

558074 D01 DTS Meas Guidance v03r03

11.0 Emissions in non-restricted frequency bands
11.2 Reference Level Measurement

11.3 Emissions Level Measurement

Limit:

The peak conducted output power measured within any 100 kHz outside the authorized
frequency band shall be attenuated by at least 30 dB relative to the maximum measured
in-band peak PSD level. (Compliance to the conducted power limits is based on RMS
averaging)

Results:

Compliant

Notes:

Measurements were performed using the worst-case modulation (QPSK) as determined
by Cambium Networks. The EUT was tested at the low and high channels of operation.
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Test Date: 10-05-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Lower Band-Edge Measurement - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold
Low Channel: Transmit = 904.550 MHz Output power setting: 18
Channel bandwidth: 5 MHz Output port: A
Lower band edge frequency = 902 MHz
Limit: > 30 dB below Peak In-Band Emission

5 Max/Ref Lvl Delta 1 [T3] EBW 100 kH=z RF ALt 30 dB
30 dBm -33.51 4B BW 300 kH=z
20 dBm —-2.57515030 MH=z SWT 5 ms Unit dBrm
30
20
1
S

10

-10
-20 [
-30

-40

-50

-60

=70

Center 902 MH=z 1 MH=z/ Span 10 MH=

Date: L.QCT.Z2015 10:49:04



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

10-05-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8
Upper Band-Edge Measurement - Conducted

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

Trace = max hold

High Channel: Transmit = 925.450 MHz  Output power setting: 18
Channel bandwidth: 5 MHz Output port: A

Upper band edge frequency = 928 MHz

Limit: > 30 dB below Peak In-Band Emission

5 Max/Ref Lvl Delta 1 [T3] EBW 100 kH=z RF ALt 30 dB
30 dBm -32.5L dB BW 300 kH=z
20 dBm 3.43687375 MH=z SWT 5 ms Unit dBrm

30

20

10

-10

-20

-30

-40

-50

-60

=70

Center 928 MH=z 1 MH=z/ Span 10 MH=

Date: L.QCT.Z2015 12:31:07



Test Date: 10-06-2015

Company: Cambium Networks
EUT: 4501 900 MHz AP MAC: 0A003E4586C8
Test: Lower Band-Edge Measurement - Conducted

Operator: Craig B

Comment: RBW =100 kHz VBW > 300 kHz
Detector = Peak Sweep = auto couple
Trace = max hold
Low Channel: Transmit =912 MHz Output power setting: 19
Channel bandwidth: 20 MHz Output port: A
Lower band edge frequency = 902 MHz
Limit: > 30 dB below Peak In-Band Emission

5 Max/Ref Lvl Delta 1 [T3] EBW 100 kH=z RF ALt 30 dB
30 dBm -37.41 4B BW 300 kH=z
20 dBm -6.53306613 MH= SWT 10 ma Unit dBm

30

20

’ e

-10

-20

-30

-40

-50

-60

=70

Center 902 MH=z 4 MH=zZ/ Span 40 MH=z

Date: G0 .OCT.2015 10:02:25



Test Date:
Company:
EUT:
Test:
Operator:

Comment:

10-06-2015

Cambium Networks

4501 900 MHz AP MAC: 0A003E4586C8
Upper Band-Edge Measurement - Conducted

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

Trace = max hold

High Channel: Transmit = 918 MHz Output power setting: 19
Channel bandwidth: 20 MHz Output port: A
Upper band edge frequency = 928 MHz

Limit: > 30 dB below Peak In-Band Emission

5 Max/Ref Lvl Delta 1 [T3] EBW 100 kH=z RF ALt 30 dB
30 dBm -39.93 4B BW 300 kH=z
20 dBm 17.51503006 MH= SWT 10 ma Unit dBm
30
20
1
B /\AA]&M
v [
-10
-20
-30
F )
—-40
-50
-60
FlL
-70
Center 928 MH=z 4 MH=zZ/ Span 40 MH=z

Date: G0 .OCT.2015 10:27:00



Company: Cambium Networks

= Models Tested: ~ CO09045A001A
m Report Number: 21322
ELECTRONIC SYSTEMS, INC. Project Number: 7505

166 South Carter, Genoa City, W1 53128

Appendix B — Measurement Data

B9.0 AC Line Conducted Emissions

Rule Part: FCC Pt.15.207(a)

Test Procedure: ANSI C63.4-2014

Limit: FCC Pt.15.207(a)
Results: Compliant
Notes: This was an AC Power Line Conducted emissions measurement.

The EUT was powered from an included AC Adapter with an input of 120 VAC, 60 Hz
and 240VAC, 60Hz: Cambium Networks Model NET-P30-56 (56VDC Class VI power

supply).
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PMM NARDA REPORT:

Report issuing date

Standard

Test Type
Test Site
Temperature
Humidity

Test Specs
Operator

DLS Project #
Result

Manufacturer
Model

Product

Notes

Testing Company
Telephone

Web site

Receiver Details

Last Calibration

NOTE: OThe colum in the table that

the given value, while a positive number indicates the emission level is above the limit

by the given value.

10-7-2015

FCC Part 15.207
Voltage Mains

DLS O.F. Screen Room
70 °F

55 %

Li ne: 10Aver age

Paul L

7505

Pass

Cambium Networks
4501 900MHz AP
Radio

120 V60 Hz

DLS Electronic Systems, Inc.

262-279-0210
http://www.dlsemc.com

PMM 9010F
Narda

020WwW40102
06/25/2015

7505 Cambium 450I 900MHz 120V L1

is labeled "delta" shows the margin in dB with respect
to the limit. A negative number indicates the level of the emission is under the limit by

PM

pag. 1



PM

dB e
B0

E0

150 k 11
7505 Carnbiurn 4501 900kHz 1204 L1
/TN TR Detectar el e REW Minatt |Premp | Pre el | TP | ancilar
[MHz]  |[MHz] . P start ¥
A ED AUTO (2045 kH=] [POC 1000 ms 9kH= 10 OFF 0N
Ancillary = General Factars: C-dvvg
Lirnits: LISH DLS#128
FCC Class B W AV OLS #507
DL5#592
Cables 43 & 45

10M 30M

pag. 2



7505 Cambium 450 900MHz 120V L1 07/10/2015 14:24:25

Rel. SW 2.19 (July 2014)
Rel. FW 1.45 27/03/15
Margin: 10.5 dB
OFrequency [OC Avg
O O
O MHz] O dBuV]
1Mm8. 77177 0 39.63
2(18.773815 0O 39.53
3[18.871975 0O 39.64
4[118. 97218 0 39.73
5018. 974225 [0 39.54
6[19. 072385 0O 39.66
70119. 07443 0 39.61
8[19.174635 0O 39.84
9[19. 17668 0 39.65
100019. 27484 0 39.71
110719. 276885 O 39.57
12(119. 37709 0 39.68
130119. 379135 [O 39.57
140119. 481385 O 39.66
15019. 583635 O 39.60
16019. 58568 0 39.52
170119. 68793 0 39.52

Limt
OFCC d ass.

0 dBuv]

Oooooooooooooooog

50
50
50
50
50
50
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

[Del ta

0 dB]

-10
-10
-10
-10
-10
-10
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.

Oooooooooooooooog

37
47
36
27
46
34
39
16
35
29
43
32
43
34
40
48
48

OFact or

OLI SN DLS#.

0 dB]

Oooooooooooooooog

©COO0O0000000000000O0

36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

. 36

OFact or

ODLS #507

0 dB]

Oooooooooooooooog

©©O0OO0OOO0O0O0O00O0O0 00

85
85
85
86
86
86
86
86
86
86
86
86
86
86
86
86

. 86

[OFact or
ODLS#592
0 dB]

19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
19
.19

OoOoDoooo0ooDoooooogogdg
©COO000000000000000

OFact or

[OCabl es 43.

0 dB]

Oooooooooooooooog

©COCO000000000000000

80
80
80
81
81
81
81
81
81
81
81
81
81
81
81
81

.81

PM

pag. 3



PMM NARDA REPORT:

Report issuing date

Standard

Test Type
Test Site
Temperature
Humidity

Test Specs
Operator

DLS Project #
Result

Manufacturer
Model

Product

Notes

Testing Company
Telephone

Web site

Receiver Details

Last Calibration

NOTE: OThe colum in the table that

10-7-2015

FCC Part 15.207
Voltage Mains

DLS O.F. Screen Room
70 °F

55 %

Li ne: 10QP

Paul L

7505

Pass

Cambium Networks
4501 900MHz AP
Radio

120 V60 Hz

DLS Electronic Systems, Inc.

262-279-0210
http://www.dlsemc.com

PMM 9010F
Narda

020WwW40102
06/25/2015

7505 Cambium

450I 900MHz 120V L1

is labeled "delta" shows the margin in dB with respect

to the limit. A negative number indicates the level of the emission is under the limit by

the given value, while a positive number indicates the emission level is above the limit

by the given value.

PM

pag. 1



PM

dB e
B0

E0

150 k 11
7505 Carnbiurn 4501 900kHz 1204 L1
/TN TR Detectar el e REW Minatt |Premp | Pre el | TP | ancilar
[MHz]  |[MHz] . P start ¥
A ED AUTO (2045 kH=] [POC 1000 ms 9kH= 10 OFF 0N
Ancillary = General Factars: [Peak.
Lirnits: LISH DLS#128
FCC Clasz B Y OF OLS #507
DL5#592
Cables 43 & 45

10M 30M

pag. 2



7505 Cambium 450 900MHz 120V L1 07/10/2015 14:24:25
(July 2014)
FW 1.45 27/03/15

Rel. SW 2.19
Rel.
Margin: 13 dB
OFr equency
O
O MHz]
10 0. 15
20 0. 152045
30 0. 15409
40 0. 156135
50 0. 15818
60 0. 160225
70 0. 16227
80 0. 164315
90 0. 16636
100 0. 168405
110 0. 17045
120 0. 172495
130 0. 17454
140 0. 176585
150 0. 17863
160 0. 180675
170 0. 18272

OQPeak

O

0 dBuv]

O
g
O
O
O
g
O
O
O
O
O
O
O
O
O
O
O

54.
54.
54.
54.
53

53

52.
53.
53.
54.
55.
56.
56.
55.
54.
52.
51

71
62
31
01
68
34
99
02
46
43
71
13
08
32
15
70
58

Limt
OFCC d ass. .

0 dBuv]

Oooooooooooooooog

66.
65.
65.
65.
65.
65.
65.
65.
65.
65.
64.
64.
64.
64.
64.
64.
64.

00
89
78
67
56
45
35
24
14
04
94
84
74
64
55
45
36

[Del ta

0 dB]

-11
-11.
-11.
-11.
-11
-12.
-12.
-12.
-11
-10.

-9.

- 8.

- 8.

-9.
-10.
-11.
-12

Oooooooooooooooog

.29

27
47
66

. 88

11
36
22

. 68

61
23
71
66
32
40
75

.78

OFact or

OLI SN DLS#. .

0 dB]

Oooooooooooooooog

PRPPPRPRPRPRPPPRPRPRPRRRPRRPRR

67
64
61
59
56
54
51
48
46
43
40
38
36
34
32
30

. 28

OFact or

ODLS #507

0 dB]

Oooooooooooooooog

©©O0OO0OOO0O0O0O00O0O0 00

64
65
66
67
67
68
69
70
71
71
71
71
71
70
70
70

.70

[OFact or
ODLS#592
0 dB]

12
09
07
04
02
99
97
94
92
90
88
86
85
83
81
79
.78

CoooooDooooDoooooog
EPEREPEPEPEPEEPEREPREREPEDNDMDNMNDD

OFact or

[Cabl es 43..

0 dB]

Oooooooooooooooog

©COCO000000000000000

03
04
04
04
05
05
06
06
07
07
08
08
08
09
09
09

.09

PM

pag. 3



PMM NARDA REPORT:

Report issuing date

Standard

Test Type
Test Site
Temperature
Humidity

Test Specs
Operator

DLS Project #
Result

Manufacturer
Model

Product

Notes

Testing Company
Telephone

Web site

Receiver Details

Last Calibration

NOTE: OThe colum in the table that

the given value, while a positive number indicates the emission level is above the limit

by the given value.

10-7-2015

FCC Part 15.207
Voltage Mains

DLS O.F. Screen Room
70 °F

55 %

Li ne: 20Aver age

Paul L

7505

Pass

Cambium Networks
4501 900MHz AP
Radio

120 V60 Hz

DLS Electronic Systems, Inc.

262-279-0210
http://www.dlsemc.com

PMM 9010F
Narda

020WwW40102
06/25/2015

7505 Cambium 450I 900MHz 120V L2

is labeled "delta" shows the margin in dB with respect
to the limit. A negative number indicates the level of the emission is under the limit by

PM

pag. 1



PM

dB e
B0

E0

150 k 11
7505 Carbiurn 4500 900kHz 120 L2
/TN TR Detectar el e REW Minatt |Premp | Pre el | TP | ancilar
[MHz]  |[MHz] . P start ¥
A ED AUTO (2045 kH=] [POC 1000 ms 9kH= 10 OFF 0N
Ancillary = General Factars: C-dvvg
Lirnits: LISH DLS#128
FCC Class B W AV OLS #507
DL5#592
Cables 43 & 45

10M 30M

pag. 2



7505 Cambium 450 900MHz 120V L2 07/10/2015 14:32:40
Rel. SW 2.19

Rel. FW 1.45 27/03/15

Margin:

10 dB

OFr equency

O

0 MHz]

18
2(18
3018
4018
5018
60118
7018
8018
9[m9
10019
11019
12[Mm9
13019
14019
15019
16019
17019
18019
19019
20019

671565
67361
77177
773815
871975
87402
97218
974225
072385
07443
174635
17668
27484
276885
37709
481385
583635
58568
68793
792225

0C- Avg

O

(July 2014)

0 dBuv]

Ooooooooooooooooooogaog

40

40

40

40

40

40

40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.
40.

06
02
18
08
18
02
23
06
31
27
29
18
27
13
18
19
15
03
13
01

Limt
OFCC d ass. .

0 dBuv]

Ooooooooooooooooooogaog

50

50

50

50

50

50

50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.
50.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

[Del ta

0 dB]

-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
-9.
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PMM NARDA REPORT:

Report issuing date
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Test Type
Test Site
Temperature
Humidity

Test Specs
Operator

DLS Project #
Result

Manufacturer
Model

Product

Notes

Testing Company
Telephone

Web site

Receiver Details

Last Calibration

NOTE: OThe colum in the table that

10-7-2015

FCC Part 15.207
Voltage Mains

DLS O.F. Screen Room
70 °F

55 %

Li ne: 20QP

Paul L

7505

Pass

Cambium Networks
4501 900MHz AP
Radio

120 V60 Hz

DLS Electronic Systems, Inc.

262-279-0210
http://www.dlsemc.com

PMM 9010F
Narda

020WwW40102
06/25/2015

7505 Cambium

450I 900MHz 120V L2

is labeled "delta" shows the margin in dB with respect

to the limit. A negative number indicates the level of the emission is under the limit by

the given value, while a positive number indicates the emission level is above the limit

by the given value.
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7505 Cambium 450 900MHz 120V L2 07/10/2015 14:32:40

Rel. SW 2.19 (July 2014)
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Margin: 12.5 dB
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DLS Project #
Result
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Product

Notes

Testing Company
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Receiver Details
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NOTE: OThe colum in the table that

the given value, while a positive number indicates the emission level is above the limit

by the given value.
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7505 Cambium 450I 900MHz 240V L1 07/10/2015 14:47:20
Rel. SW 2.19

Rel. FW 1.45 27/03/15
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Test Specs
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DLS Project #
Result

Manufacturer
Model

Product

Notes

Testing Company
Telephone
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Receiver Details

Last Calibration

NOTE: OThe colum in the table that

10-7-2015

FCC Part 15.207
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DLS O.F. Screen Room
70 °F

55 %

Li ne: 10QP

Paul L

7505
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Cambium Networks
4501 900MHz AP
Radio

240 V60 Hz

DLS Electronic Systems, Inc.

262-279-0210
http://www.dlsemc.com

PMM 9010F
Narda

020WwW40102
06/25/2015

7505 Cambium

450I 900MHz 240V L1

is labeled "delta" shows the margin in dB with respect

to the limit. A negative number indicates the level of the emission is under the limit by

the given value, while a positive number indicates the emission level is above the limit

by the given value.
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7505 Cambium 450 900MHz 240V L1 07/10/2015 14:47:20

Rel. SW 2.19 (July 2014)
Rel. FW 1.45 27/03/15
Margin: 12.5 dB
OFrequency [QPeak
| |
O MHz] O dBpV]
10 0. 156135 O 53.32
20 0. 15818 0 53.44
30 0.160225 [ 53.24
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Result
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the given value, while a positive number indicates the emission level is above the limit
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to the limit. A negative number indicates the level of the emission is under the limit by
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7505 Cambium 450I 900MHz 240V L2 07/10/2015 14:56:10
Rel. SW 2.19

Rel. FW 1.45 27/03/15
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Test Specs
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DLS Project #
Result

Manufacturer
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Product

Notes

Testing Company
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Receiver Details
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7505 Cambium

450I 900MHz 240V L2

is labeled "delta" shows the margin in dB with respect

to the limit. A negative number indicates the level of the emission is under the limit by

the given value, while a positive number indicates the emission level is above the limit

by the given value.
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7505 Cambium 450I 900MHz 240V L2 07/10/2015 14:56:10
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= =3
|

ELECTRONIC SYSTEMS, INC.

Company: Cambium Networks
Models Tested: C009045A001A
Report Number: 21322

Project Number: 7505

166 South Carter, Genoa City, W1 53128

END OF REPORT

Revision # | Date Comments By
1.0 10-13-2015 Preliminary Release JS
1.1 10-13-2015 Minor edits to spacing on cover pages (& MHZ to MHz) JS
1.2 10-19-2015 Setup photos extracted JS
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