ompliance KA
orldwide [EcoReDiTED)

COMPLIANCE WORLDWIDE INC.
TEST REPORT 128-14R2

In Accordance with the Requirements of

Federal Communications Commission CFR Title 47 Part 15.249, Subpart C
Industry Canada RSS 310

Low Power License-Exempt Radio Communication Devices
Intentional Radiators

Issued to

Autoliv Active Safety
1001 Pawtucket Blvd
Lowell, MA 01854
978-674-6500

For the
24 GHz GM Sensor LCA/BSD & RCTA/BSD Modes
Autoliv Part Number: 625566400E

FCC ID: WUBNB24G1V2
IC: CANADA 310

Report Issued on February 6, 2014
Revisions R2 Issued on February 27, 2014

Tested by

-

Brian F. Breault

Reviewed by

This test report shall not be reproduced, except in full, without written permission from Compliance Worldwide, Inc.

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.complianceworldwide.com



ompliance KA
orldwide [EcoReDiTED)

Test Number: 128-14R2 Issue Date: 2/27/2014

Table of Contents

ST o - PSPPSR 3
2. Product Details. ..o 3
B T V= T 10 = o3 (1 SRR 3
D272 |V o Yo 1= N N T 4 7= 3
2.3, SerIal NUMDET ...t e e e 3
D 1Yo o) £ o IS 3
2.5, POWET SOUICE.....ciiiieiiiiite ettt e ettt e e e e e e et e e e e e e e e e e s nnnseneeeeeaeeeaaannnes 3
b ST =1V (@31 o T T o= 11 To] o < TP 3
3. Product Configuration ..........cooooiiiiiiii i, 3
B T IR W] o] oo o A =Lo (W11 o] 1 4 1=T o | APPSO PPRPPPPPPPPPPPRS 3
3.2, CaADIES ...ttt et ———————————————————————. 3
3.3. Operational Characteristics & Software ... 3
BT S = o Yo QD= | =1 o P 3
4. Measurements Parameters...........ooo 4
4.1. Measurement Equipment Used to Perform Test.............eiiiiiiiiiiiiiiiiiiiiiiiiiiiee 4
4.2. Measurement & EQUIPMENT SELUP ......vvviiiiiiiiiiiiiiiiiiiiiiiii b 5
4.3. MeasuremMeNnt PrOCEAUIE............uuuiiiiiiiiiiiiiiiiiiiiiiee bbb aaaaaaaaseaeaaasanannnnnsnnnnnnnnnnns 5
4.4. Choice of Operating FreqQUENCIES ..........ueeiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieeeeeeeeeenenanes 5
5. MeasuremMeNnt SUMMAIY ........cccuuuiiiiiiie et e e e e e e e e e e e e re e e e e e e aaaas 6
6. Measurement Data.............ooooiiiiiiiii e, 7
6.1. Antenna RequUIremMeNt ... 7
6.2. Radiated Field Strength of Fundamental .............ccccooiii 8
6.3. Radiated Field Strength of Harmonics ...................ccc 11
6.4. Band Edge MeasuremMeNtS. ... e e 17
6.5. Spurious Radiated EMISSIONS ......ccccoiiiiiiiiiiiii et eevre e e eeaes 23
6.6. 26 dB BandWidth ...........ooiiiiiiiiiie e 42
6.7.99% BandWidth ... 44
6.8. Public Exposure to Radio Frequency Energy Levels ...........cccccoiiiiiiiiiiiiinniiie 46
7. TSt IMAGES oo 47
7.1. Spurious and Harmonic Emissions - Front..................c.cc 47
7.2. Spurious and Harmonic Emissions Below 30 MHz - Rear...........ccccvviieeiiiinniinee, 48
7.3. Spurious and Harmonic Emissions 30 MHz to 1 GHz - Rear......................c 49
7.4. Spurious and Harmonic Emissions 110 18 GHz - Front.........................cc 50
7.5. Spurious and Harmonic Emissions 18 to 40 GHz - Front...............coooviiiiiiiieieenenn, 51
7.6. Spurious and Harmonic Emissions 40 to 50 GHz (48 GHz - Front).............cccue... 52
7.7. Spurious and Harmonic Emissions 50 to 75 GHz (72 GHz - Side) .......c.ccccecevveee..e. 53
7.8. Spurious and Harmonic Emissions 75 to 100 GHz (Sid€).........ccovviiuiiiiiieiieeiiiinns 54
8. Test Site DeSCIiPiON ..o 55
Page 2 of 55

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance KA
orldwide [EcoReDiTED)

Test Number: 128-14R2 Issue Date: 2/27/2014

1. Scope

This test report certifies that the Autoliv Electronics 24 GHz NB LCA/BSD/RCTA Mode Sensor, as
tested, meets the FCC Part 15, Subpart C and Industry Canada RSS 310, Section 3.10 requirements.
The scope of this test report is limited to the test sample provided by the client, only in as much as
that sample represents other production units. If any significant changes are made to the unit, the
changes shall be evaluated and a retest may be required. Revision R2 adds measurement data for
the third harmonic and plots to 100 GHz.

2. Product Details

2.1. Manufacturer: Autoliv Electronics

2.2. Model Number: 625566400E

2.3. Serial Number: 141160000931 (LCA/BSD), 141160000932 (RCTA)

2.4. Description: Vehicular Radar Sensor (Lane Collision Avoidance / Blind Spot Detection
and Rear Cross Traffic Alert)

2.5. Power Source: DC 13.5 volts nominal — Automotive power system.

2.6. Hardware Revision: 2D (LCA/BSD, RCTA)

2.7. Software Revision: ETSI_WAVEFORM_20140129

2.8. Modulation Type: Pulse Modulation

2.9. Operating Frequency: 24.05009 to 24.22991 GHz Nominal with 24.20005 GHz doppler
(LCA/BSD), and 24.04729 to 24.2343 GHz Nominal (RCTA)
2.10. EMC Modifications: None

3. Product Configuration
3.1. Support Equipment

Manufacturer | Model/Part # Serial Number Input - Input Description/Function
Voltage | Frq.
NA NA NA 13.5 vDC Automotive Battery
3.2. Cables
Manufacturer | Model/Part # | Length | Shield Description/Function
(m) YIN
Custom NA 10 N Power and signal cable used for power only

3.3. Operational Characteristics & Software

Hardware Setup:
The Autoliv 24 GHz LCA/BSD and/or RCTA/BSD Sensors are configured to operate in their
normal state when power is applied.

3.4. Test Setup Diagram

_ 135V
Autoliv Automotive
Sensor Battery
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4. Measurements Parameters

4.1. Measurement Equipment Used to Perform Test

Device Manufacturer | Model No. | Serial No. | Cal Due
Spectrum Analyzer 100 Hz to 26.5 GHz Agilent Tech E4407B MY45104493 | 2/26/2015
Spectrum Analyzer 100 Hz to 26.5 GHz Agilent Tech E7405A MY45115430 | 5/11/2014
Spectrum Analyzer 20 Hz to 40 GHz Rohde & Schwarz FSV40 100899 6/6/2015
Spectrum Analyzer 9 kHz to 40 GHz Rohde & Schwarz FSVR40 100909 5/15/2015
EMI Receiver 9 kHz to 6.5 GHz Hewlett Packard 8546A 3330A00115 | 6/8/2014
Microwave Preamp 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 | 6/5/2014
Microwave Preamp 2 to 50 GHz Hewlett Packard 83050A 3331A00404 | 6/28/2015
Notch Filter 24.0 — 24.25 GHz K&L Microwave | 5NSP-00002 001 CBU
Bilog Antenna 30 MHz — 2 GHz Sunol Sciences JB1 A050913 5/15/2014
Horn Antenna 1 to 18 GHz Electro-Metrics EM-6961 6337 10/10/2015
Horn Antenna 1 to 18 GHz ETS Lindgren 3117 00143292 1/14/2015
Horn Antenna 18 to 26.5 GHz Com-Power AH-826 081051 8/27/2014
Horn Antenna 18 to 40 GHz Com-Power AH-840 03075 8/27/2014
Horn Antenna 18 to 40 GHz Com-Power AH-840 101032 10/9/2014
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 | 8/28/2014
Horn Antenna 18 to 26.5 GHz Hughes 45820H-2020 037 Not Req'd
WR42 to 3.5mm Adapter Hewlett Packard K281C 3032A10738 q
External Mixer WR28 Hewlett Packard 11970A 3003A08210
Horn Antenna 26.5 to 40 GHz Alpha Industries 861A/599 324 Not Req’'d
WR28 to 3.5mm Adapter Hewlett Packard R281A 03197
External Mixer WR22 Hewlett Packard 11970Q 3003A01273
Horn Antenna 33 to 50 GHz Alpha Industries 861B/383 133 Not Req'd
WR22 to 3.5mm Adapter Hewlett Packard Q281B 00116
External Mixer WR19 Hewlett Packard 11970U 2332A00425
External Mixer WR19 Rohde & Schwarz FS-zZ60 100128 Not Req'd
Horn Antenna 40 to 60 GHz M/A Com Baytron 3-19-720 N/A q
WR19 to 1.85mm Adapter Hewlett Packard U281A 00209
External Mixer WR12 Hewlett Packard 11970V 2521A00357
External Mixer WR12 Rohde & Schwarz FS-Z75 100051 Not Req'd
Horn Antenna 50 to 75 GHz Aerowave 15-7025 N/A q
WR12 to 1.85mm Adapter Hewlett Packard V281B 00369
External Mixer WR10 Hewlett Packard 11970W 2521A00230 Not Req'd
Horn Antenna 75 to 110 GHz Alpha Industries 861A/387 359 q
Anechoic Chamber ,
3 Meter — Free Space Keene Ray Proof S-81 R-2338 Not Req'd
RF Signal Generator 100 kHz to 40 GHz | Rohde & Schwarz| SMB 100A 175352 5/14/2014
DC Variable Source 60 Volt, 3 Amp Hewlett Packard 6296A 7M0599 2/22/2014
3 dB & 10 dB Attenuators Narda 4768-3 9610 Not Req'd
DC to 40 GHz 4768-10 9806 q
Barometric Pressure / Humidity / Extech SD700 Q590483 0/18/2014
Temperature Data Logger Instruments
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Test Number: 128-14R2 Issue Date: 2/27/2014

4. Measurements Parameters (cont)
4.2. Measurement & Equipment Setup

1/27/2014, 1/28/2014,
1/29/2014, 1/31/2014,

Test Dates: 2/3/2014, 2/4/2014, 2/6/2014,
2/26/2014, 2/27/2014

Test Engineer: Brian Breault, Larry Stillings

Normal Site Temperature (15 - 35°C): 26.0

Relative Humidity (20 -75%RH): 35

Frequency Range: 30 MHz to 100 GHz

Measurement Distance: 3.0, 1.5 and/or 0.3 Meters

120 kHz -30 MHzto 1 GHz
1 MHz - Above 1 GHz

. . 300 kHz -30 MHz to 1 GHz

EMI Receiver Avg Bandwidth: 3 MHz - Above 1 GHz

Detector Function: Peak, CISPR Average

EMI Receiver IF Bandwidth:

4.3. Measurement Procedure

Test measurements were made in accordance FCC Part 15.249 and IC RSS-310,
Section 3.10 “24.00-24.25 GHz.”

The test methods used to generate the data in this test report is in accordance with
ANSI C63.4:2009, American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

4.4. Choice of Operating Frequencies
The Autoliv 24 GHz LCA/BSD mode sensor employs a modulated ISM Signal that
operates over the range of 24.05009 to 24.22991 GHz with a 24.20050 GHz doppler.

The Autoliv 24 GHz RCTA/BSD mode Sensor employs a modulated ISM Signal at
operates over the range of 24.04729 to 24.2343 GHz.

LCA/BSD is the normal mode of operation, RCTA is when the automobile is placed in
reverse and the sensor is used as a backup sensor.
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5. Measurement Summary

FCC IC Test
Test Requirement Rule Rule Report Result Comment
Requirement | Requirement | Section
Antenna Requirement 15.203 RSS-GEN 6.1 Compliant Unit has an internal PCB
71.4 antenna.
Radiated Field Strength of | 45 549 (a),(c) |[RSS-3103.10| 6.2 | Compliant
Fundamental
Radiated Fleld Strength of | 15 249 (a),(c) N/A 6.3 | Compliant
armonics
Band Edge Measurements 151?2%5(1) RSS-310 3.10 6.4 Compliant
Spurious Radiated Emissions 151%429081)’ RSS-GEN 4.9 6.5 Compliant
Occupied Bandwidth ANSI C63.4 N/A 6.6 Compliant
§13.1.7
99% Bandwidth N/A RSSCEN | 67 | Compliant
Conducted Emissions 15.207 RSS-GEN N/A th DUT uses an automotive
724 Required |battery only.
15.319 (i)
Public Exposure to Radio 2.1091 RSS-GEN 5.5, 6.8 Compliant
Frequency Energy Levels FCC OET RSS 102 ' P
Bulletin 65
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6. Measurement Data
6.1. Antenna Requirement (Section 15.203, RSS-GEN 7.1.4)

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. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this Section.

Result: The unit under test employs a permanent, non-user accessible internal
PCB antenna.
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data
6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-310 3.10

The 3 meter field strength of the fundamental emissions from intentional
radiators operated within the 24.00 — 24.25 GHz frequency bands shall
comply with the following requirement: 250 millivolts/meter (108
dBuV/m), average mode, (128 dBuV/m) peak mode measurements.

The unit under test meets the 3-meter 108 dBuV/m average and 128
dBuV/m peak requirements.

Requirement:

Results:

6.2.1. Worst Case Field Strength — Peak & Average — LCA/BSD

Amplitude® Limit Margin A Ant | Turntable
Frigﬁj_lezr;cy (d38 Itlll\(/a/trgr)sat (d?? ltl/l\gtgr)sat (d38 ltlll\(/a/trgr)sat FEIETE7 | EEIE | el Result
Peak |Average| Peak |Average| Peak |[Average| H/V cm Deg
24.006039 | 105.55 n/a 128.00 n/a -22.45 n/a H 113 12 Compliant
24.200050 | 106.07 n/a 128.00 n/a -21.93 n/a H 113 12 Compliant
24.055000 n/a 86.66 n/a 108.00 n/a -21.34 H 113 12 Compliant
24.204250 n/a 75.64 n/a 108.00 n/a -32.36 H 113 12 Compliant

' All correction factors are included in the measurement values

6.2.2. Worst Case Field Strength — Peak — LCA/BSD

Spectrum | 3

Ref Level 110.00 dBpV  Offset 2.00 dB & RBW (CISPR) 1 MHz
jo Att 11 dB & SWT 9E ms & VBW 3 MHz Mode Sweep
TDF
@ 1Pk View
Mi[1] 105.55 dBpv
24.060390 GHz
105 dBys, M2[1] 106.07 dBpv|
Ji 24.200050 GHz
100 dByy e e T e
f t i
[ |
95 dBuv |
90 dBpv |
l|| L'l
85 dBpv T ‘H
90 dBpv- }unll M'L
75 dBpv- ! J%
¢ A,
70 daww,"' ."d\
"
I’Pﬁ“‘mﬂ’@ ‘ﬂl'l“. mvn‘ivlu
ok LN‘HUI,J
Start 24.0 GHz 1001 pts Stop 24.3 GHz
L : : Measuring... [JEARRRRND W6 PP ﬁ
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6. Measurement Data

6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-310 3.10
6.2.3. Worst Case Field Strength — Average — LCA/BSD

Spectrum # | = l

Ref Level 110.00 dBpy  Offset 2.00 dé & RBW (CISPR) 1 MHz

f Att 11 d8  SWT 300 s & VBW I MHz Mode Sweep
TOF

@2CA View

M1[2] 86.66 dBpV

24.055000 GHz
105 depv M2[2] 75.64 dBpv
24.204250 GHz

100 depvy

95 dBpv

90 dBpv-

85 dBpv- T

80 dBp\v-

75 dBpv T

70 dBuv

65 dBuv- l -

uln WMW M I

Start 24.0 GHz 1001 pts Stop 24.3 GHz
o

- ]
( )i ) Measuring... | CERREEE N1 14:18:15 7

6.2.4. Worst Case Field Strength — Peak & Average — RCTA/BSD

Amplitude® Limit Margin - Ant | Turntable
Frequency | B | (MMt | GBWME |polry| g | Admuh | e
Peak |Average| Peak |Average| Peak |[Average| H/V cm Deg
24.06039 | 108.48 N/A 128.00 N/A -19.52 N/A H 103 15 Compliant
24.20040 | 109.26 N/A 128.00 N/A -18.74 N/A H 103 15 Compliant
24.05498 N/A 90.02 N/A 108.00 N/A -17.98 H 103 15 Compliant
24.20034 N/A 80.66 N/A 108.00 N/A -27.34 H 103 15 Compliant

' All correction factors are included in the measurement values
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data

6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-310 3.10
6.2.5. Worst Case Field Strength — Peak — RCTA/BSD

Spectrum | Evn

Ref Level 110.00 dépv Offset 2.00 dB & RBW (CISPR) 1 MHz

b ALt 11 dB & SWT 95 ms & VBW 3MHz Mode Sweep
TOF

@ 1Pk View

Mz M1[1] M1 109.26 dBpV
24.200040 GHz
105 dBuv M2[1] 108.48 dBuv

RS E R e il 24.060390 GHz

el I |
|

100 dByv ]

50 dBpv

85 dBuv A,

|
80 dBuV: JJ \

et o,

5 dBpv-

CF 24.138 GHz 1001 pts 5
m

an 300.0 MHz
' T w
L J1 ] Measuring... s ) il

Date: 6.FEB.2014 13:54:44

6.2.6. Worst Case Field Strength — Average — RCTA/BSD
Spectrum ll [;gﬂ

Ref Level 110.00 dépY Offset 2.00 d& & RBW (CISPR) 1 MHz
je ALL 11 de  SWT 200 s & VBW 2 MHz Mode Sweep
TOF

@2CA View

mM2[2] 80.66 dBpV
‘ 24.200340 GHz
105 dBy M1[2] 90.02 dBpv

24054980 GHz
100 dBpv

95 dBpv

90 dBpv: -

85 dBuv

ma
80 diy! \ 1

75 dBuv

1001 pts Span 300.0 MHz
1 T: | Measuring... | B "]

14:05:46 1&
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CERTIFICATE NUMBER: 1673.01

Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)

6.3. Radiated Field Strength of Harmonics (15.249, Section (a))
Requirement: Emissions radiated outside of the specified frequency band of 24 GHz
to 24.25 GHz, except for harmonics, shall be attenuated by at least 50
dB below the level of the fundamental or to the general radiated
emission limits in Section 15.209, whichever is the lesser attenuation

Result: Compliant

6.3.1. 2" Harmonic Peak and Average Field Strength (LCA/BSD Version)

Amplitude’ Limit Margin A
omecor | eguerey | oA | i | s ey | s
Peak | Average | Peak | Average Peak Average HIV
Peak 48.121130 | 54.63 N/A 78.00 N/A -23.37 N/A H Compliant
Peak 48.400350 | 54.56 N/A 78.00 N/A -23.44 N/A H Compliant
Average 48.121130 N/A 39.97 N/A 58.00 N/A -18.03 H Compliant
Average 48.396350 N/A 35.96 N/A 58.00 N/A -22.04 H Compliant

' Measurements were taken at a distance of 1.5 meters and field strength was adjusted by -6 dB vs the
3-meter limit. Peak values are below the average limit.

6.3.2. 2" Harmonic Peak Field Strength (LCA/BSD)
Spectrum | [@]

Ref Level 80.00 depy & RBW (CISPR) 1 MHz
SWT Sms » VBW 3 MHz Mode Sweep

TDF ExtMix U
@ 1Pk Max

M1i[1] 60.63 dBpV,
48.121130 GHz|

60.56 dBpV|
48.400350 GHz,

75 dBpv M2[1]

70 dBpv

65 dBpv

60 dBpv

| W, P
RN Tm a..u.\wwj u’ T s wmwwwwwwh \

50 dBy

Aty ol

45 dBpv

40 dBpv

35 dBpv

Start 48.0 GHz 1001 pts Stop 48.5 GHz

N id

[ )i | Measuring..  WRANNRACD e

[EETET Y
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6. Measurement Data (continued)

6.3. Radiated Field Strength of Harmonics (15.249, Section (a))
6.3.3. 2" Harmonic Average Field Strength (LCA/BSD)

Spectrum | o

Ref Level 80.00 dBpy & RBW (CISPR) 1 MHz
SWT 500 5 & VBW 3 MHz Mode Sweep

TDF ExtMix U
@2CA Max

mM1i[2] $5.97 dBpv

48.121130 GHz
75 dBph mM2[2] $1.96 dBpY
48.396350 GHz

70 dayy

55 dByv

60 dBpy

55 dBuv

50 dBpv

45 dBpy

Foagp T —

35 dByv

Start 48.0 GHz 1001 pts Stop 48.5 GHz
i

g
)i | Measuring..  ERENRNNND W6 T

6.3.4. 3" Harmonic Peak and Average Field Strength (LCA/BSD Version)

Amplitude’ Limit Margin A
omacor | eguerey | oM | s | s eoy | e
Peak | Average | Peak | Average Peak Average HIV
Peak 71.7992 63.02 N/A 78.00 N/A -14.98 N/A H Compliant
Peak 71.8172 63.83 N/A 78.00 N/A -14.17 N/A H Compliant
Peak 72.2348 63.90 N/A 78.00 N/A -14.10 N/A H Compliant
Average 71.8162 N/A -48.63 N/A 58.00 N/A -9.37 H Compliant
Average 72.2298 N/A -45.77 N/A 58.00 N/A -12.23 H Compliant

' Measurements were taken at a distance of 0.3 meters and field strength was adjusted by -20 dB within
the analyzer vs. the 3-meter limit.
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)

6.3. Radiated Field Strength of Harmonics (15.249, Section (a))
6.3.5. 3" Harmonic Peak Field Strength (LCA/BSD)

Spectrum | i

Ref Level 80.00 depv Offset -20.00 dB2 & RBW (CISPR) 1 MHz
- SWT 95 ms & VBW 3 MHz Mode Sweep

TDF ExtMix
@ 1Pk Max

Ma[1] 63.90 dBpV
72.234800 GHz
Mi[1] 63.02 dBpv
71.799200 GHz

T
D1 78.000 déuy

75 dBuv

70 dBpv

65 dby

s

60 dBpv
IR T Y | B IS T T
55 dBuV

P AR SRl ety

b L b,
e i

S0 dBp-

45 dBpy

40 dBuv

35 dBpv

Start 71.5 GHz 1001 pts Stop 72.5 GHz

Marker
I Type | Ref | Tre | X-value | Y-value | Function | Function Result |
| m1] | 1] 71,7992 GHz | 63.02 dBpv |
| mz2] 1] 71,8172 GHz | 63.83 dBuv |
(E] | 1 72.2348 GHz | 63.90 dBpv |

g
| Measuring... Emm_ e |

6.3.6. 3" Harmonic Average Field Strength (LCA/BSD)

Spectrum I mp:'

Ref Level 70.00 dépv Offset -20.00 dé & RBW (CISPR) 1 MHz
BWT 1000 5 & VBW 3MHz Mode Sweep

TOF ExtMix ¥
@2CA View

M1[2] 48.63 dBpV

71.816200 GHz
65 deuv m2[2] 45.77 dBpV
72.229800 GHz

60 dBuv

D1 58,000 dBuv

55 dBpv

50 dBy

—T—E
eI

45 dauv

40 dayv

35 dBv

30 dBpv

25 dBv

Start 71.5 GHz 1001 pts Stop 72.5 GHz
)il | Measuring... T e Wﬁmmmma .

. PN
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CERTIFICATE NUMBER: 1673.01

Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a))

6.3.7. 2" Harmonic Peak and Average Field Strength (RCTA/BSD Version)

Amplitude® Limit Margin

Ant
Frequenc (dBl.lV/m) at (dBl.lV/m) at (dBl.lV/m) at q
(qGHz) / 3 Meters 3 Meters 3 Meters Folarity S Result

Peak |Average| Peak |Average| Peak |Average| H/V
48.12085 | 51.46 N/A 78.00 N/A -26.54 N/A H Compliant
48.12115 N/A 35.52 N/A 58.00 N/A -22.48 H Compliant

' Measurements were taken at a distance of 1.5 meters and field strength was adjusted by -6 dB for
comparison to the 3 meter limit. Peak Value is below the average limit

6.3.8. 2" Harmonic Peak Field Strength (RCTA/BSD)

Spectrum I “-3‘

Ref Level 80,00 depy & RBW (CISPR) 1 MHz
SWT S ms & VBW 3 MHz Mode Sweep

TODF ExtMix U
@ 1Pk View

Mi[1] 57.46 dBpv
48.1208500 GHz

D1 78.000 dBuv

75 depv-

70 dBpv

65 deuv

60 depv-

55 dayy TN T iy T RTAE Tt b ah g ) b g
W‘M, Mt

45 depv

40 depv

35 deuv

Start 48.0 GHz 5000 pts Stop 48.5 GHz
1

—
A - 2014
[ i | Measuring... [ BECEEEE ] 163537 4
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a))
6.3.9. 2" Harmonic Average Field Strength (RCTA/BSD)

Spectrum | m:"
Ref Level 80.00 dBpY ® RBW (CISPR) 1 MHz
SWT 500 5 » VBW 3 MHz Mode Sweep
TOF ExtMix U
@2CA View
mi[z] 41.52 dBpv
48.1211500 GHz
75 dBpy
70 dBpv
65 dByn
60 deyw
100 day
55 dey
S50 dey’
45 dBy
40 dByi | I
35 dByn
Start 48.0 GHz 5000 pts Stop 48.5 GHz
-

( i | Measuring... [ BRI ] 160633 5

6.3.10 3™ Harmonic Peak and Average Field Strength (RCTA/BSD Version)

Amplitude® Limit Margin i
Frequency (dBuVv/m) at (dBpVv/m) at (dBpVv/m) at Polarity
(GHz) 3 Meters 3 Meters 3 Meters Result

Peak |Average| Peak |Average| Peak |Average| H/V

72.2787 | 63.75 N/A 78.00 N/A -14.25 N/A H Compliant
71.8002 N/A 48.55 N/A 58.00 N/A -9.45 H Compliant
71.8172 N/A 46.97 N/A 58.00 N/A -11.03 H Compliant

72.2358 N/A 46.48 N/A 58.00 N/A -11.52 H Compliant

Measurements were taken at a distance of 0.3 meters and field strength was adjusted by -20 dB for
comparison to the 3 meter limit.
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a))
6.3.11. 3" Harmonic Peak Field Strength (RCTA/BSD)

Spectrum | %’

Ref Level 80.00 dayv Offset -20.00 d& & RBW (CISPR) 1 MHz
- SWT 5 ms = VBW IMHz  Mode Sweep

TDF ExtMix V
@1Pk Max

i P mi[1] 63.75 dBPY
e By 72.278700 GHz

75 dByv

70 dBy

o o

|.m.mw bl Ul

D gL il kol bk

60 db I. sl dl
dBpv bl oo
YT KTV I TRT ENPITT Py

55 dBpv

50 dBpv:

45 dBpy

40 dBpv-

35 dBpv

Start 71.5 GHz 1001 pts Stop 72.5 GHz
il ' F S hﬂ —
| Measuring... COUEN 05429 7

L sl

6.3.11. 3" Harmonic Average Field Strength (RCTA/BSD)
Spectrum l| @

Ref Level 70.00 dBpy  Offset -20.00 dBé & RBW (CISPR) 1 MHz
SWT 1000 5 & VBW 3MHz  Mode Sweep

TDF ExtMix v
@2CA View

mi[z] 48.55 dBpV|
_— 71.800200 GHz
65 dBpy m2[2] 46.97 dBpV|
71.817200 GHz|

60 diy

55 dByv

50 dByv M

ez

45 day

40 dBpv

35 dey

30 dByy

25 dapv

Start 71.5 GHz 1001 pts Stop 72.5 GHz

Marker
| Type | Ref | Tre | X-value | y-value | Function | Function Result i
M1 =2 71,8002 GHz | 48.55 dBpv | |

mz| 2 71,8172 GHz 46.97 dBpv |

M3 2] 72,2358 GHz | 46,48 dBuY | |
T m
| Measuring... CEEEEEEN ] ossaanbM 7

6.3.12. The 4" Harmonic was not measurable at 0.3 meters.

Page 16 of 55

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://lwww.cw-inc.com



ompliance
orldwide

Test Number: 128-14R2

CEl

® A

|ACCHED DI

Issue Date: 2/27/2014

6. Measurement Data (continued)
6.4. Band Edge Measurements (15.249, Section (a))

Requirement: Emissions radiated outside of the specified frequency band of 24 GHz to
24.25 GHz, except for harmonics, shall be attenuated by at least 50 dB
below the level of the fundamental or to the general radiated emission
limits in Section 15.209, whichever is the lesser attenuation.

The unit under test meets the Part 15.209 radiated emissions limit.

Results:

6.4.1. Band Edge Measurements — Upper & Lower Band Edges (LCA/BSD)

Band Edge Limit Margin
Ffe(gl;ef;cy (dBuv/m) (dBpv/m) (dBuV/m) Result
z
Freq GHz Peak Average Peak Average Peak Average
Lower 24.00 63.90 52.65 78.00 58.00 -14.10 -5.35 | Compliant
24.054850
Upper 24.25 68.14 53.05 78.00 58.00 -9.86 -4.95 Compliant

6.4.2. Band Edge Measurements - Lower Band Edge — Peak (LCA/BSD)

j ALL
TDF

Spectrum |

o
v

11d8  SWT 4ms &= VBW

Ref Level 110.00 dBpy Offset 2,00 dB & RBW (CISPR) 1 MHz

3 MHz  Mode Sweep

@ 1Pk View

95 deuv

105 dBpv:

100 dBpv-

M1i[1]

63.90 dBpV
23.995650 GHz|

[
|

i

W

S RN TeR|

Iy

a0 dBpy

I

85 dBpv

20 dBpv

1
[
l
|

75 dBpv

D1 78.000 déyy

70 dBuv

65 dBpv

.LiﬂMﬁqh

55 dBpv

I M‘!‘M‘% ol "uF‘J‘:U\-'LMl_ JRAET

Start 23

.95 GHz

1001 pts

T
4L

Measuring...

Stop 24.15 GHz

14:27:31

%
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)

6.4.3. Band Edge Measurements - Lower Band Edge — Average (LCA/BSD)
Spectrum l'l [Ea

Ref Level 110.00 depv  Offset 2.00 dB & RBW (CISPR) 1 MHz

jo ALt 11ds  SWT 200 5 = VBW 3 MHz
TOF

@2CA View

Mode Sweep

Mi1[2] 52.65 dBpY

23.998850 GHz
100 dBpv

90 dBpv
80 dBy Jh

70 dBuv

=

60 dBpv kl'lfl"

e

Start 23,95 GHz 1001 pts Stop 24.15 GHz
Bl

Measuring...  JUERRREED W8 az g

MMM AAARALAAARA AA AN AR porn,

Jrims

6.4.4. Band Edge Measurements - Upper Band Edge - Peak (LCA/BSD)
Spectrum | [Evu-]

Ref Level 110.00 dépyv  Offset 2.00 d8 « RBW (CISPR) 1 MHz

o Att 11dB  SWT 4ms @ VBW IMHz Mode Sweep
TOF
@ 1Pk View
M1[1] 68.14 dBpV
24,251200 GHz
90 dey \

80 deyv Hﬁ
01 78.000 dBpv

70 deyv H‘W [

60 dBuv Md‘*““‘.‘m

"

i ST

F

sl
T ——

50 dBpv

Start 24.15 GHz

|
1001 pts
' T
L )T\ | Measuring... [ | BECEEEEE ]

Date: 28.JAN.2014 14:42:26

Stop 24.35 GHz

024226 PM 7

Page 18 of 55

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://lwww.cw-inc.com



ompliance @
orldwide EcerebrTED)

CERTIFICATE NUMBER: 1673.01

Test Number: 128-14R2

6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)

6.4.5. Band Edge Measurements - Upper Band Edge — Average (LCA/BSD)
Spectrum | [@]

Ref Level 110.00 dBpy Offset 2.00 d& & RBW (CISPR) 1 MHz

o ALt 11de  SWT 200 5 & VBW 3 MHz
TOF

@2CA View

Issue Date: 2/27/2014

Mode Sweep

mi[2] 53.05 dBpv
24.256390 GHz

100 deuv

a0 depv

80 dBpv:

70 depv

)
I
il WMM\MJ

D1 58.000 dBuv i m\ﬂrklj T
50 dBuv '\ﬂlvﬂhnvﬂv

Fi

QAL =P TYe y W ey R T P

Start 24.15 GHz

1001 pts Stop 24.35 GHz
il

i | ; Measuring... UENERNCD WS

02:36:28PM )
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6. Measurement Data (continued)
6.4. Band Edge Measurements

Requirement: Emissions radiated outside of the specified frequency band of 24 GHz to
24.25 GHz, except for harmonics, shall be attenuated by at least 50 dB
below the level of the fundamental or to the general radiated emission
limits in Section 15.209, whichever is the lesser attenuation.

Results: The device under test falls well within the measurement band.

6.4.6. Band Edge Measurements — Lower & Upper Band Edges (RCTA/BSD)

Band Edge Limit Margin
Ff‘;gﬁzf)‘cy (dBuv/m) (dBuV/m) (dBuv/m) Result
Freq GHz | Peak | Average Peak Avg Peak Avg
24.90 Lower 24.00 68.02 56.33 78.00 58.00 -9.98 -1.67 Compliant
Upper 24.25 77.28 57.23 78.00 58.00 -0.72 -0.77 Compliant

6.4.7. Band Edge Measurements - Lower Band Edge — Peak (RCTA/BSD)

Spectrum I s

Ref Level 110.00 depy  Offset 2.00 dB & RBW (CISPR) 1 MHz

o Att 11dB8  SWT 4ms & VBW 3 MHz Mode Sweep
TDF

@ 1Pk View

” M1[1] 68.02 dBpY|

23.998450 GHz|
105 dBpv

J'L.-..,,.‘-.-..H-m—— SRSV IS P——

100 dBpv: F”

95 dByv } NLV‘J
[

90 dBuv- h;

85 dBpv : ]

B8O dBpv

11 78.000 dBpv] 7
75 dBpv - o

L
N ““}J‘\Iv
r

70 dBpv
mhlﬁ.«l.m -l“iwﬁ Y

60 dBpv:

55 dBpv-

F1

Start 23.95 GHz 1001 pts Stop 24.15 GHz
—
-
Measuring... [ERDRNNLL 6 T y
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)

6.4.8. Band Edge Measurements - Lower Band Edge — Average (RCTA/BSD)
Spectrum sl*l F'v;J

Ref Level 110.00 dépy Offset 2.00 d& & RBW (CISPR) 1 MHz
e ALL 11de  SWT 200 5 & VBW 3 MHz Mode Sweep
TOF

@2CA View

mi[2] 56.33 dBpv
23.99BB50 GHz

100 dépv

90 dBpy

80 dBuv ﬂ

70 dByvV i

60 dou , ; Mﬂunu UMMWWWMWWWR
o 1 L

F1

Start 23.95 GHz 1001 pts Stop 24.15 GHz
Bil | Measuring...  QURRRLLND WG

145729 7

6.4.9. Band Edge Measurements - Upper Band Edge — Peak (RCTA/BSD)
Spectrum | [537_]]

Ref Level 110.00 dépyv  Offset 2.00 d8 « RBW (CISPR) 1 MHz

jo ALL 11dB  SWT 4ms & VBW 3 MHz Mode Sweep
TOF

(@ 1Pk Max

M1[1] 77.28 dBpV
24.,250400 GHz
- i mEn S

: *-—-.-—L
100 dBpv

a0 dBpv L

80 dBpv b i
D1 78.000 dBpv w"—‘\m
MWW
70 depv -‘\?\'\,,MM ottt — i o
60 deuv:
50 dapv:
|
Start 24.15 GHz 1001 pts Stop 24.35 GHz
- W
L JL ,  Measuring..  EEENRSRNN e 152240 7
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)
6.4.10. Band Edge Measurements - Upper Band Edge — Average (RCTA/BSD)

Spectrum # | “%‘]

Ref Level 110,00 depy  Offset 2.00 dB » RBW (CISPR) 1 MHz

o Att 11de  SWT 200 5 @ VBW 3MHz Mode Sweep
TDF

@2Ca View

M1[2] 57.23 dBpv
24.256390 GHz

100 dBpv

90 depv

20 depV i

70 dBp n

i
MMMM M, Iﬁ

)1 58.000 BV [ ot
| YA i st b

:ll
Start 24.15 GHz 1001 pts Stop 24.35 GHz

sl

{ )i | Measuring...  EUURRRNLD e 152702 7

S0 dBpy
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
Requirement: Emissions radiated outside of the specified frequency bands, except for
harmonics, shall be attenuated by at least 50 dB below the level of the

fundamental or to the general radiated emission limits in Section 15.209,
whichever is the lesser attenuation.

Frequency Range Distance Limit
(MHz) (Meters) (dBuVv/m)
0.009 to 0.490 3 128.5 to 93.8°
0.490 to 1.705 3 73.81063.0°
1.705 to 30 3 69.5
30 to 88 3 40.0
88 t0 216 3 43.5
216 to 960 3 46.0
Above 960 3 54.0*

Results:

Test Note:

*Note: Use of average detector above 1 GHz

6.5.1. Test Results, 500 kHz to 30 MHz
6.5.1.1. Parallel (LCA/BSD)

Spectrum

Ref Level 72.00 dBpy
| Attt 0de
PS PA TOF

®

(=)

& RBW (CISPR) 9 kHz
30 kHz

SWT 714 ms & VBW

Mode Auto Sweep  Input 1 DC

@ 1Pk View

!-'.‘L.JL}JS_\D"A‘JU:&-:"-Z--:' 30 MHz _ S55 Mi1[1] 36.79 dBpv,
Line:FCC Part- 15,209 Below B0 MH: PASS 3.57998 MHz

60 dBV

S0 dByiv

40 dBu

20 dBpv

10 dBuv:

Start 500.0 kHz

16187 pts

r

Measuring...

Stop 30.0 MHz

15730 7

The unit under test meets the Part 15.209 radiated emissions limit.

A 24 to 24.25 GHz Notch Filter was used in the range of 1 to 40 GHz
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.1. Test Results, 500 kHz to 30 MHz (continued)
6.5.1.2. Perpendicular (LCA/BSD)

Spectrum (& o
Ref Level 72.00 dBpy & RBW (CISPR) 9 kHz
p ALt DdE SWT 714 ms & VBW 30 kHz Mode Auto Sweep  Input 1DC
PS PA TOF
@ 1Pk View
FLC ApRSafgdielow 30 MHz SRV, - - _MI[1] 37.41 dBpVv|
Line/FoC Parefis, 209 selow o MH: PasS 502.03 kHz
60 dBy
S0 dBy

10 dBuv
Start 500.0 kHz 16187 pts Stop 90.0 MHz
»r
L Jjl | measuring...  GERRANAED W6 ey |

6.5.2. Test Results, 30 MHz to 1000 MHz
6.5.2.1. Horizontal (LCA/BSD)

Spectrum (X o
Ref Level 60,00 dBuv/m & RBW (CISPR) 120 kHz
o Att 0dB  SWT 133 ms & VBW 300 kHz  Mode Auto Sweep  Input 1 AC
PS PA TOF
@ 1Pk Max
Limit Check 100 MHF ASS mMi1[1] 29.13 dBpv /m|
LineFCC15BF PASS 974.3380 MHz
50 dBpvim

Start 30.0 MHz

16187 pts Stop 1.0 GHz
( i | Measuring... " = fre

Page 24 of 55

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance
orldwide @!

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.2. Test Results, 30 MHz to 1000 MHz (continued)

6.5.2.2. Vertical (LCA/BSD)

spectrum @ | =)
Ref Level 60.00 dBuv/m & RBW (CISPR) 120 kHz

jo At 0DdB SWT 133 ms & VBW 300 kHz  Mode Auto Sweep Input 1 AC
PS PA TDF
@ 1Pk View
Limit Check 100 MHPASS Mi[1] 14.31 dBpV/m
Line FCC15BF PASS : 129,3983 MHz
50 dBpvym
o dn
FCC15BF

0 dBuvim

Start 30.0 MHz

-

16187 pts

Stop 1.0 GHz

[ERCRTI |

Measuring... 'l.’.'..’ [ ]
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 128-14R2

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.3. Test Results, 1 to 10 GHz

6.5.3.1. Horizontal (LCA/BSD)
Spectrum | @

Ref Level 70.00 dépy & RBW (CISPR) 1 MHz
o ALt Odé SWT 90 ms & VBW 3 MHz
TOF

@ 1Pk View

Issue Date: 2/27/2014

Mode Sweep

Mi[1] 52.57 dBpV
3.014300 GHz
65 dBLV

60 By

D1 S58.000 dBpv

55 dBuv

35 dBv

30 dBpv

25 dBpy

Start 1.0 GHz 9001 pts

Stop 10.0 GHz
I )i | Measuring... ==lllll| = FEFTHT I |

6.5.3.2. Vertical (LCA/BSD)
Spectrum [@]

Ref Level 70.00 depv @ RBW (CISPR) 1 MHz

o ALt 0dé SWT S0 ms » VBW 3 MHz
TOF

@ 1Pk View

Mode Sweep

M1[1] 56.52 dBpv
3.025300 GHz
65 depv

60 dBuv

1 58.000 gy

55 dBuv

S0 dByv

45 dBuv

35 dBuv

30 dBpv

25 dBuv

Start 1.0 GHz 9001 pts Stop 10.0 GHz
i

g
il | Measuring..  SRRRRNAND e e -
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.4. Test Results, 10 to 18 GHz

6.5.4.1. Horizontal (LCA/BSD)
Spectrum @

Ref Level 70.00 dépy  Offset -9.54 dB & RBW (CISPR) 1 MHz
o ALt ods  SWT 80 ms & VBW
TOF

@ 1Pk View

3 MHz Mode Sweep

mi1[1] 55.06 dBpV
16.716140 GHz
65 dBpv

60 dBpv

55 deyv

S0 dBgn

40 dBpv

35 depv

30 dBpv

25 depv

Start 10.0 GHz 9001 pts

Stop 18.0 GHz
- we E!!lﬂ“
)i , Measuring...  @RARARANR rereriy |

6.5.4.2. Vertical (LCA/BSD)
Spectrum | [‘g‘]

Ref Level 70.00 dBpy  Offset -9.54 dB & RBW (CISPR) 1 MHz

o Att odBs  SWT B0 ms & VBW 3MHz Mode Sweep
TOF

@ 1Pk View

Mi[1] 55.70 dBpv
16.807690 GHz
65 dBpv

60 dBuv-

55 dBpv 14

50 dBpv:

40 dBpv-

35 dapV

30 dap-

25 dBuv

Start 10.0 GHz 9001 pts Stop 18.0 GHz

0 )i | Measuring..  EEEEREENE e Erret iy |
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.5. Test Results, 18 to 26.5 GHz
6.5.5.1. Horizontal (LCA/BSD)

Spectrum | ‘%’

Ref Level 70.00 depyv  Offset -9.54 dB @ RBW (CISPR) 1 MHz

b Att 0da SWT B5ms & VBW 3MHz Mode Swesp
TOF
@ 1Pk View
M1[1] 55.47 dBpv
24.443700 GHz
65 dBpv
Bt 1
60 diy

D1 S58.000 dBuv

55 dBuv

45 depv
40 dBwv
35 dBpuv
30 dBpv
25 dewv o
F1 |
1l
Start 18.0 GHz 9001 pts Stop 26.5 GHz
L T[ : Measuring...  ERRRERLLD e e

6.5.5.2. Vertical (LCA/BSD)
Spectrum | [na

Ref Level 70.00 dByY Offset -5.54 dB & RBW (CISPR) 1 MHz

e ALL 0ds SWT 85 ms « VBW 3MHz Mode Sweep
TDF

@ 1Pk View

M1[1] 54.57 dBpV
24285050 GHz
65 dap\v:

60 dBuv

55 dBuv

45 dapv

40 dBpy

35 dauv

30 diy

25 dByv

F2

F1
Il |
Start 18.0 GHz

9001 pts Stop 26.5 GHz
- W
L L ,  Measuring... sovze
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.6. Test Results, 26.5 to 40 GHz

6.5.6.1. Horizontal (LCA/BSD)
Spectrum [@]

Ref Level 80.00 deyy  Offset -9.54 dB & RBW (CISPR) 1 MHz

joe ALt 0dE SWT 135 ms = VBW 3MHz  Mode Sweep
TOF

@ 1Pk Max

D1 78.000 dBLA M1[1] 67.78 dBpvV
39.83510 GHz
75 dBpv

70 dBpv

65 dBpuv

60 dBuv

45 dBuv
40 dBpv
35 dBpv
Start 26.5 GHz 9001 pts Stop 40.0 GHz
EMI Measurement Marker ]
Type| Ref Trace| Frequency | Level | Final Test | ALimit | Final Result |
N1 1 | 39.8351GHz | 67.78 dBpv | CISPR Avg 56.34 dBpv |
ﬁ w
L JL J Measuring... gl i %

6.5.6.2. Vertical (LCA/BSD)
Spectrum | [@]

Ref Level 80.00 deyv  Offset -9.54 dB @ RBW (CISPR) 1 MHz

b Att 0da SWT 135 ms & VBW 3MHz Mode Swesp
TOF

@ 1Pk View

T
11 78.000 dBpv M1[1] 64.11 dBpV
75 d 39,84330 GHz
dBpv

70 dBpv

65 depv ~-

60 dBuv

55 dBpv

S0 dEpy—

R
dBy’

35 dBpv

Start 26.5 GHz 9001 pts
EMI Measurement Marker

|'I'\|rpe| RuflTracel Frequency | Level | Final Test | ALimit | Final Result
{rn1 | | 1] 39.8433GHz |  64.11 dBuv | CISPR Avg - $1.83 dBpv |
T i

L JL | Measuring... N

Stop 40.0 GHz

160335 7

Page 29 of 55

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://lwww.cw-inc.com



* ‘'ompliance @
orldwide [Rcomebrre)
Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.7. Test Results, 40 to 50 GHz
6.5.7.1. Horizontal (LCA/BSD)

Spectrum | %’

Ref Level 80.00 depv & RBW (CISPR) 1 MHz
SWT 100 ms & VBW 3MHz Mode Sweep

TOF ExtMix U
@ 1Pk Max

Mi[1] 56.75 dBpvV
48.11700 GHz

T
D1 78.000 dBuv

75 dBpv

70 dBpy

55 dBLV

50 dBiV

55 dBuv

4 ) [RPFTIPY (TR o I PP T
B o e S

TP P ¥ o T e YOS, 0 SN ..)I’
it T

45 dBiv

40 dBiv

35 dBpv

Start 40.0 GHz 1001 pts Stop 50.0 GHz
= ; W
L J1 ) Measuring... NENEEN [ERTEA

6.5.7.2. Vertical (LCA/BSD)
Spectrum l [@’]

Ref Level 80.00 dépv & RBW (CISPR) 1 MHz

SWT 100 ms & VBW 3MHz Mode Sweep
TOF ExtMix U
@ 1Pk View

M1[1] 51.84 dBpv

T
01 78.000 -
1 78.000 dB 48.11700 GHz

75 dBpv

70 dBpv

65 dBLV

50 dBLV

55 dBv

%B! { Aw‘&ﬂﬂl\.ﬁ&l‘"‘h 4 b IJ—LJIJ".‘]{FWI""'I‘“"’!WM.“

LI .,ll,i’Jl uuLL. il d o
-

T T
45 dBiv
40 dBiV
35 dBpv
Start 40.0 GHz 1001 pts Stop 50.0 GHz
-
( )y T Neauring- GANMNID Wa o
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.8. Test Results, 50 to 75 GHz
6.5.8.1. Horizontal (LCA/BSD)

Spectrum | “é’

Ref Level B80.00 dépy  Offset -20.00 d& & RBW (CISPR) 1 MHz
SWT 250 ms & VBW 3 MHz  Mode Sweep

TOF ExtMix ¥
@ 1Pk View

Mif1] _62.22 dBpV

T
V1 7,000 dBuy- Lt
D1 100 dBy’ 71.8160 GHz

75 dBpv

70 dBpv

65 dBpv

o —
3

60 dBuv

55 dBpv e
WA N.Mwwwwwww”“‘m"“ww

50 dBuv

45 dBuv

40 dBpv

35 dBpv

Start 50.0 GHz 1001 pts Stop 75.0 GHz
™ !
| Measuring...  @EEERENED WA fter |

L L

6.5.8.2. Vertical (LCA/BSD)
Spectrum | @

Ref Level B0.00 dBpv  Offset -20.00 d8 & RBW (CISPR) 1 MHz
SWT 250 ms & VBW 3IMHz  Mode Sweep

TOF ExtMix ¥
@ 1Pk Max

T mi[1] 58.69 dBpv
P v 58. 1)
78.000 dBuv 73.6890 GHz

75 dBpv

70 dBpv

65 dBuv

60 dBuv: |4 —

1 fENT
. "wmu)wn plgtortoond

55 dBpv

Ll fhaetvars MUY R WU ATRITY P sty

S50 dBpv

45 dBpv

40 dBpuv

35 dBpv

Start 50.0 GHz 1001 pts Stop 75.0 GHz
R T
J1 | Measuring...  SEENRANED G Wi
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.9. Test Results, 75 to 100 GHz
6.5.9.1. Horizontal (LCA/BSD)

Spectrum n@;’

Ref Level 80.00 dBpv  Offset -20.00 dB & RBW (CISPR) 1 MHz
SWT 250 ms = VBW 3 MHz Mode Sweep

TDF ExtMix W
@ 1Pk Max

M1[1] 72.98 dBpV
98,5140 GHz

Fo-dBp—iD1 78,000 dBuv

76 dBpv

74 dBpy

ORI AN T T

68 dByv

66 dBuv

&4 dBuv

62 dBpv

Start 75.0 GHz 1001 pts Stop 100.0 GHz
[ ]': | Measuring... i Ity |
Date: 27.FEB.2014 14:07:42

6.5.9.2. Vertical (LCA/BSD)
Spectrum | [@’]

RefLevel 80,00 dByy Offset -20.00 d8 & RBW (CISPR) 1 MHz

SWT 250 ms & VBW 3 MHz  Mode Sweep
TOF ExtMix W
@ 1Pk Max
Mi[1] 72.58 dBpv
95.4920 GHz
FO-abp D1 78.000 dBuv
76 dey

Ao

68 dBuv

66 dBuv

&4 dBuv

62 dBuv

Start 75.0 GHz 1001 pts Stop 100.0 GHz
T T
il | Measuring...  URRRRLLD = m‘ «m!! 4
7.FEB.2014 14:11:15
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CERTIFICATE NUMBER: 1673.01

Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.10. Test Results, 500 kHz to 30 MHz
6.5.10.1. Parallel Orientation (RCTA/BSD)

Spectrum (& -«
Ref Level 72,00 depv & RBW (CISPR) 9 kHz
p ALt 0de  SWT 714 ms & VBW 30 kHz  Mode Auto Sweep Input 10DC
PS PA TOF
@ 1Pk Max
FCC Part 15.200 Below 30 MH2 M1[1] 33.35 dBpv
T ‘ 3.5796 MHz
60 dBpV
S50 dBpv
40 dBpv

20 dBpv

10 dBp

Start 500.0 kHz

2001 pts Stop 30.0 MHz
mn
J1 J Measuring... a.m = I!uu‘“.s’m“ //:

i

6.5.10.2. Perpendicular Orientation (RCTA/BSD)

Spectrum ® [‘%‘]
Ref Level 72.00 dBpy @ RBW (CISPR) @ kHz
j= ALt Odé  SWT 714 ms & VBW 30 kHz Mode Auto Sweep Input 1 DC
PS PA TDF
@ 1Pk View
Foi Rart 15.209 Balow Mi[1] 36.27 dBpV

511.4 kHz

60 dByv

S0 dBv

|40 dBuy

30 dayy =G

- L . ; i b, f Lm, :

10 dBp-

Start 500.0 kHz
i

2001 pts Stop 30.0 MHz
L Ji | Measuring... “llll: L] iu{,mﬂlﬂlgl y
Date: 31.JAN.2014 13:46:13
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.11. Test Results, 30 MHz to 1 GHz

6.5.11.1. Horizontal Polarity (RCTA/BSD)

Spectrum @ -
Ref Level 70.00 dBpV/m & RBW (CISPR) 120 kHz
= Att 0dB SWT 133 ms & VBW 300 kHz  Mode Auto Sweep  Input 1 AC
PS PA TDF
@ 1Pk View
Limit Check 100 MHP ASS mMi[1] 30.38 dBpv/m|
LineFCC15BF PASS 796.183 MHz
60 dBpvfm
50 dBuv/m
T
30 dBuV/m M
20 dBuv/m - : P :
t [ | "
Buv/m - -
Start 30.0 MHz 2001 pts Stop 1.0 GHz
i
L J1 | Measuring... | EECEREN B iasezs 7

6.5.11.2. Vertical Polarity (RCTA/BSD)
Spectrum (@ [‘E’]

Ref Level 70.00 dBpv,/m & RBW (CISPR) 120 kHz

o ALt Ode SWT 133 ms & VBW 300 kHz  Mode Auto Sweep  Input 1 AC
PS PA TDF

@ 1Pk View
Limit Check 100 MHFASS Mi[1]
Line FCC15BF PASS

25.22 dBpV,/m
658.974 MHz

50 dBpvfm

50 deuv/m

et
CC1SBF"

30 dByv/m

20 deuv/m : M

Start 30.0 MHz

2001 pts Stop 1.0 GHz
i " W
L JL | Measuring..  GRANNCLNED e
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CERTIFICATE NUMBER: 1673.01

® A

Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.12. Test Results, 1 GHz to 10 GHz

6.5.12.1. Horizontal Polarity (RCTA/BSD)
Spectrum [@]

Ref Level 80.00 depy & RBW (CISPR) 1 MHz

o ALt 0dB  SWT 90 ms & VBW 3IMHz Mode Sweep
TOF

@ 1Pk View

mi[1] 19.18 dBpv

3.00900 GHz
75 dBpv

70 depv

65 dBuv

60 dBpv

55 dBuv

50 dBuv

g ity At
45 depv " wmmww_ywwwﬂpm gt i A
40 BV . l'
i

35 depv

Start 1.0 GHz

1001 pts Stop 10.0 GHz
r ' W
JL J Measuring... A ey %

= L

6.5.12.2. Vertical Polarity (RCTA/BSD)
Spectrum [@]

Ref Level 80.00 depy & RBW (CISPR) 1 MHz

o ALt 0dé  SWT 90 ms & VBW 3IMHz Mode Sweep
TOF

@ 1Pk View

Mi[1] 56.55 dBpv

3.00900 GHz
75 dBpv

70 dBpv

65 dBuv

60 dBpv

55 dBuv

50 dBuv

45 depv W“" wd, e '}LWJ:U\MJ"’%H
-;‘1' b I.!I'Q_\W’],W‘W WMM-\“

‘mdsu‘*

35 depv

Start 1.0 G 1001 pts Stop 10.0 GHz

Measuring..  LALALAIED W -

3 I
.
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Issue Date: 2/27/2014

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (1
6.5.13. Test Results, 10 GHz to 18 GHz

6.5.13.1. Horizontal Polarity (RCTA/BSD)
Spectrum l

5.249, Sect (d)), IC RSS-GEN

=)

Ref Level 80.00 dBpy
b Att 0 da
TOF

® RBW (CISPR) 1 MHz

SWT 80 ms & VBW 3 MHz Mode Sweep

@ 1Pk View

m1[1]

75 dBpv

55.14 dBpv
17.74830 GHz

70 dBpv

65 dBpv

60 dByv

0 deuv

S5 BV

50 deyv L .I e M

m WLM

I rwm FPLTTG

45 dBuv

40 dBuv

35 dBpv

Start 10.0 GHz
i

I

1001 pts

Measuring...

6.5.13.2. Vertical Polarity (RCTA/BSD)
Spectrum

Stop 18.0 GHz

153203 7

=)

Ref Level 80.00 dBpY
b Att
TOF

® RBW (CISPR) 1 MHz
0dé SWT 80ms & YBW 3IMHz Mode Sweep

@ 1Pk View

mi[1]

75 dBpv

54.83 dBpV
17.03210 GHz

70 depv

65 dBuv

60 dBpv

1 58,000 dBpv

55 dBuv

g Ao

50 dBuv v pstelin

Wy

ﬂJl*JMMJ‘ I w%‘iyﬂmﬁp

45 dBuv

pol g

40 dBpv

35 depv

Start 10.0 GHz

-
L

1001 pts

Measuring...

Stop 18.0 GHz

L 15204

Page 36 of 55

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH

(603) 887 3903 Fax 887 6445
http://lwww.cw-inc.com

03873



:_ompliance
orldwide EcerebrTED)

CERTIFICATE NUMBER: 1673.01

Test Number: 128-14R2 Issue Date: 2/27/2014
6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.14. Test Results, 18 GHz to 26.5 GHz

6.5.14.1. Horizontal Polarity (RCTA/BSD)
Spectrum [@]

Ref Level 80.00 dépy  Offset -9.54 dB & RBW (CISPR) 1 MHz

e ALt 0dE  SWT BE ms = VBW 3 MHz Mode Sweep
TOF

@ 1Pk View

® A

M1[1] 53.25 dBpV

24 50870 GHz
75 dBpv

70 dBp

65 dBpv

60 dBpv

55 dBw

,JJU;UJ AH“ @,WL&’.

=

[ EXN SN I : L\‘L"l,

45 deyv

40 dBuv

35 dBpv

Start 18.0 GHz

1001 pts Stop 26.5 GHz
- W
L J1 | Measuring... it o007
Date: 3.FEB.2014 16:34:00

6.5.14.2. Vertical Polarity (RCTA/BSD)
Spectrum l [@]

Ref Level 80.00 dBpyV  Offset -9.54 dB @ RBW (CISPR) 1 MHz

o ALt odas  SWT B5 ms & VBW 3MHz Mode Sweep
TOF

@ 1Pk View

Mi[1] 57.16 dBpv
24.72950 GHz

75 dBpv

70 dBy

65 depv

60 depv

D1 58.000 dauv

55 depv " A Lﬂ*‘v[wu
By L R Y Y S

45 dBpv
40 dBpv
35 dBpv e
F1 |
1
Start 18.0 GHz 1001 pts Stop 26.5 GHz
i

L Did ) Measuring... ml:“ [TETETR |
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 128-14R2 Issue Date: 2/27/2014
6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.15. Test Results, 26.5 GHz to 40 GHz

6.5.15.1. Horizontal Polarity (RCTA/BSD)
Spectrum | [@]

Ref Level B0.00 dBpV  Offset -9.54 0B w RBW (CISPR) 1 MHz
o Att 0db SWT 135 ms & VBW 3 MHz
TOF

@ 1Pk View

Mode Sweep

I I
01 78.000 dByv M1[1] 68.68 dBpV
39,8450 GHz
75 dBpv-

70 dBpv L

65 dByv

60 dey W

il
L k-im‘,thLu‘ ~f.I.\“l‘ll‘.._a‘;r‘.n]mu -ﬂiiﬂll sibled VL‘LEMW
o

55 dByv

o gt

45 dBpv:

40 dBuv

35 dBpv

Start 26.5 GHz 1001 pts

EMI Measurement Marker

TT\rpe] ReflTruca] Frequency | Level | Final Test | ALimit I Final Result |
N1 1 | 39.845GHz | 68.68 dBpv | CISPR Avg -- 55.51 dBpy |

L JL | Measuring... llllll' = Elmmm“‘ 4

Stop 40.0 GHz

6.5.15.2. Vertical Polarity (RCTA/BSD)
Spectrum l [@’]

Ref Level 80.00 depy  Offset -9.54 dB @ RBW (CISPR) 1 MHz

o Att 0ds  SWT 135 ms & VBW 3IMHz  Mode Sweep
TOF
@ 1Pk Max
T -
D1 78.000 dBuy mi[1] 68.02 dBpV]
30,8180 GHz
75 dBpv
70 dBpv

65 dBpv ““m
B0 dBy ﬁN

Mt 1y l‘nJ Al JWW

dB L A oded g

55 dey T A NasaT T

PPV s !

45 dBpv

40 dBpv

35 deph

Start 26.5 GHz 1001 pts Stop 40.0 GHz
EMI Measurement Marker |
T\rpal Re!|Trm:e] Freq ¥ [ Level | Final Test | ALimit | Final Result |‘

N1 | | 1| 39.818GHz | 68.02dBpv | CISPR avg —| 56.05 dBpv |
——

J1 - | Measuring...  WESRREENN = 'mmw’n“. p

Date: 3.FEB.2014 15:59:56
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CERTIFICATE NUMBER: 1673.01

Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.16. Test Results, 40 to 50 GHz
6.5.16.1. Horizontal Polarity (RCTA/BSD)
(Spectrum | [=)

Ref Level 80.00 dBpV & RBW (CISPR)} 1 MHz
SWT 100 ms & VBW 3 MHz Mode Sweep

TOF ExtMix U
@ 1Pk View

51 78 0 -y mi[1] 54.86 dBpV
01 78.000 dBuv 18.43900 GHz

75 dBpv

70 dBp

65 dBpn

60 din

55 dBv

45 dBpy

40 dBpv

35 dBpv

Start 40.0 GHz 5000 pts Stop 50.0 GHz
il Measuring... BUORRLLLD g

16:19:00

6.5.16.2. Vertical Polarity (RCTA/BSD)

Spectrum | c%’

Ref Level 80.00 dBpV & RBW (CISPR) 1 MHz

SWT 100 ms & VBW 3MHz Mode Sweep
TOF ExtMix U

@ 1Pk View

T Mi[1] 56.31 dBpV
D1 78.000 dBuv 24 -
D1 78.000 dByy 48.24500 GHz

75 dBpv

70 dBpy

55 dBLV

50 dBiV

55 dBuv

45 dBiv

40 dBiv

35 dBpv

Start 40.0 GHz 5000 pts Stop 50.0 GHz
" .

)il | Measuring... | BECEERE )] [IFYEr I |
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.17. Test Results, 50 to 75 GHz
6.5.17.1. Horizontal Polarity (RCTA/BSD)

Spectrum l @

Ref Level 80.00 dépv  Offset -20.00 d8 & RBW (CISPR) 1 MHz

SWT 250 ms & VBW 3 MHz Mode Swesp
TOF ExtMix V
® 1Pk Max
T M1[1] 62.55 dBpv

D1 78.000 dBuv 72.2400 GHz
75 dBLV
70 dBpv
65 dBpi

L

60 dByy T )
| ond il W

55 dBpV v‘ﬂﬂ- w,,?dw

w}w Ayl W T sl W-"WMW

50 dBuv

45 dBpv

40 dBpv

35 dBpv

Start 50.0 GHz 1001 pts Stop 75.0 GHz
m
L J1 | Measuring... Eilm] = éﬁ.“?w“““ %

6.5.17.2. Vertical Polarity (RCTA/BSD)
Spectrum [@]

Ref Level 80.00 dépv  Offset -20.00 dBé & RBW (CISPR) 1 MHz
SWT 250 ms = VBW 3 MHz Mode Sweep

TOF ExtMix ¥V
® 1Pk Max

mMi[1] 58.69 dBpv
73.6890 GHz

T
D1 78.000 dauv

75 dBpv

70 dBpv

65 dBuv

60 depv L
foidfpplonte
55 dByv in M‘*}" "W

i s Ty O R A el

50 dBv

45 dBuv

40 dBpv

35 depv

Start 50.0 GHz 1001 pts Stop 75.0 GHz

™ T
il | Measuring..  SRERRNAED e pricy A
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Sect (d)), IC RSS-GEN
6.5.18. Test Results, 75 to 100 GHz
6.5.18.1. Horizontal Polarity (RCTA/BSD)

Spectrum n@;’

Ref Level 80.00 dépv  Offset -20.00 dBé & RBW (CISPR) 1 MHz
SWT 250 ms & VBW 3 MHz Mode Sweep

TOF ExtMix W
® 1Pk Max

mi[1] 72.58 dBpv
95.4920 GHz

Fo-dbp—1D1 78.000 dByiv

76 dBpv

74 dBpv

72 dBpv

68 dBuv

66 dBuv

64 dBpv

62 dBuv

Start 75.0 GHz 1001 pts Stop 100.0 GHz
Measuring... L JreTET N |

by |
JL

6.5.18.2. Vertical Polarity (RCTA/BSD)
Spectrum | [@]

Ref Level 80.00 dépv  Offset -20.00 dB & RBW (CISPR) 1 MHz
SWT 250 ms & VBW 3 MHz Mode Sweep

TOF ExtMix W
® 1Pk Max

mMi[1] 72.98 dBpv
98.5140 GHz

Fi-diy D1 78.000 dBpv

76 dBpy

74 dBpv- Wi

Hiz depv

68 dBuv

66 dBuv

64 dBpv-

62 dBuv

Start 75.0 GHz 1001 pts Stop 100.0 GHz
Nl
i T Measuring..  GLLALLLED W8 o
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Issue Date: 2/27/2014

6. Measurement Data (continued)
6.6 26 dB Bandwidth (ANSI C63.4, Section 13.7)

Requirement: The occupied bandwidth measurements on an intentional radiator shall
be made in accordance with the requirements outlined in ANSI C63.4-
2009, Section 13.7. If no bandwidth requirement is specified by the
procuring or regulatory agency, measure the bandwidth at —26 dB with
respect to the reference level. The resolution bandwidth was set
according to Table 5 in Section 13.7 of ANSI C63.4-2009.

Center 26 dB
Channel Frequency | Bandwidth Result
GHz
GHz MHz
24.060480 24.138 179.82 Compliant

6.6.1. Measurement Plot - 26 dB Bandwidth (LCA/BSD)

Spectrum “-3‘
Ref Level 110,00 depv Offset 2.00 dB & RBW (CISPR) 1 MHz
j Attt 11d8 & SWT 95 ms & VBW 3 MHz Mode Sweep
TOF
@ 1Pk Max
M1[1] 103.40 dBpV|
105 depy - 24,060480 GHz
ndB 26.00 dB|
100 dBpv v I
B el ‘J’\-‘J‘f’”\h"'”‘-'\“&WW'WHW“J‘J&F&W\ 179.820000000 MHz
Q facto !] 133.8)
95 depv \1
I
90 depv |
85 dBpv: T
80 dBpv # Lu
: 7
75 deuv ) U
J %
7 1
0 depv hp-""’ l,\,
65 dBuv W*J' Wy
i
50 48, : .rqu-l‘ *\r‘clllnj.udl\
B J»_hﬂwb{fﬁ]mﬂ o LI
55 depv-
CF 24.138 GHz 1001 pts Span 400.0 MHz
Marker
Type | Ref | Trc | X-value | v-value |  Function | Function Result |
M1 ] 3 24.06048 GHz | 103.40 dBpV | ndB down 179.82 MHz
T1] | 1] 24.05009 GHz | 76.36 dBpV | ndg 26.00 dB
12 1 24.22991 GHz 77.72 depy Q factor 133.8
L T[ Measuring...  WARRRCLED e uﬂ;ﬂ;ﬂzﬁﬂ y
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.6. 26 dB Bandwidth (ANSI C63.4, Section 13.7)

Requirement: The occupied bandwidth measurements on an intentional radiator shall
be made in accordance with the requirements outlined in ANSI C63.4-
2009, Section 13.7. If no bandwidth requirement is specified by the
procuring or regulatory agency, measure the bandwidth at —26 dB with
respect to the reference level. The resolution bandwidth was set
according to Table 5 in Section 13.7 of ANSI C63.4-2009.

Channel 26 dB
Channel Frequency | Bandwidth Result
GHz MHz
RCTA 24.138 187.01 Compliant

6.6.2. 26 dB Bandwidth Plot (RCTA/BSD)

Spectrum | n%?
Ref Level 110.00 dBpv Offset 2.00 d&8 & RBW (CISPR) 1 MHz
jo ALt 11 dB & SWT 95 ms & VBW 3 MHz Mode Sweep
TOF
@ 1Pk Max
[L mi[1] H 109.49 dBpV,
_____ _..._|| 24.200340 GHz
100 dBpv: 1 oo 01 e - ndB 5 26.00 dB|
! Bw 187.010000000 MHz
| Q factor 129.4
90 dBpv J- _'[
7 Y,
80 dBpv jé 3*\%'
e R
L o,
70 dByv Mw o~ reEE——
(TN
60 dBpv
S0 dBpv
CF 24.138 GHz 1001 pts Span 400.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value |  Function | Function Result |
M1 | 1] 24.20034 GHz | 109,49 depY | nde down | 187.01 MHz
T1 [ 1] 24,04729 GHz | 83.48 dBpv | nde | 26.00 db |
T2 1 24,2343 GHz 83,25 dBpv Q factor 129.4
P

T = 06.02.2014
| Measuring... | BEERERE N 15:36:08 7
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6. Measurement Data (continued)
6.7. 99% Power Bandwidth (RSS GEN 4.6.1)

Requirement: When an occupied bandwidth value is not specified in the applicable
RSS, the transmitted signal bandwidth to be reported is to be its 99%
emission bandwidth, as calculated or measured.

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 2/27/2014

99%
Center p
Channel Frequency ower
(GH2) Bandwidth
GHz MHz
24.060480 24138 165.43
6.7.1. 99% Bandwidth Plot (LCA/BSD)
Spectrum né?‘
Ref Level 110.00 dBpv Offset 2.00 dB & RBW 1 MHz
j AtL 11dB & SWT 95 ms & VBW 3 MHz Mode Sweep
TOF
@ 1Pk Max
| M1[1] 103.19 dBpV|
105 dBpv I 24.060480 GHz
Occ Bw 0 165.434565435 MHz
100 dBpv 1‘__} et ML EETELE YT I"\’\Jlﬂrj Mll\‘l.l“n“ o [
95 dBpv Jp \
90 dBuy ’ l
85 dBuv r %
80 dBuv J’ \1
75 dBuv h]f b
70 dBpv 4 ‘li‘Mm
65 dey m}/‘ A
AT Wy
u b LMMNW Wﬂ. I PP
| et Wb,
55 dBpY
CF 24.138 GHz 1001 pts Span 400.0 MHz
Marker
Type | Ref | Trc| X-value | Y-value |  Function | Function Result |
M1 | 1] 24.06048 GHz | 103.19 dBpV | | |
T1) | 1) 24.054484 GHz | 98.76 dBpV | Occ Bw | 165.434565435 MHz |
T2 1 24.219918 GHz 98.61 dBpv
ey [
L J1 Measuring... ERRNERLLD 6 030003 PM )
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Test Number: 128-14R2 Issue Date: 2/27/2014

6. Measurement Data (continued)
6.7. 99% Power Bandwidth (RSS GEN 4.6.1)
Requirement: When an occupied bandwidth value is not specified in the applicable
RSS, the transmitted signal bandwidth to be reported is to be its 99%

emission bandwidth, as calculated or measured. The measurement
bandwidth used shall be 1 to 3 % of the measurement span.

0,
Center P?)?N/uosr
Frequency Bandwidth Result
GHz MHz
24.138 168.63 Compliant

6.7.2. 99% Bandwidth Plot (RCTA/BSD)

'| o
Spectrum v
Ref Level 110.00 déyv  Offset 2.00 dB w RBW (CISPR) 1 MHz
jo ALL 11 dé & SWT 95 ms & VBW 3 MHz  Mode Sweep
TOF
@ 1Pk Max
\nm‘J W1 109.51 dBpV
+1 ‘ o [ S B 24.199940 GHz
100 dByv i - Occ Bw 1 168.631368631 MHz
a0 depv . :
jJ/ .L‘
80 deu - e
g "
P "
i e
70 depv W’W g T
ekl b n s
60 depv
50 dBpv
CF 24.138 GHz 1001 pts Span 400.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 [ 1 24.19994 GHz | 109,51 dBpv |
T1 1 24,053684 GHz | 100,95 dBpy | Occ Bw | 168.631368631 MHz
T 1 24.222316 GHz 100.36 dBpYy

Measuring...  [ERERRECD “ m
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6. Measurement Data (continued)
6.8. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102

6.8.1. Note: The following equation is used to determine the output power from the measured worst
case field strength:

p- _(Exd)?
(30 x G)
P = the power in Watts.
E = the measured maximum field in V/m
G = the numeric gain of the transmitting antenna over an isotropic radiator.
d = the distance in meters of the field strength measurement.
F Peak Dist Antenna | Measured
Channel I’equency F|e|d IStance Gainl Output
Strength Power
(GHz) (dBuVv/m) (m) (dBi) (mW)
LCA 24.060390 105.55 3.0 12.200 0.649
BSD 24.200005 106.07 3.0 12.200 0.731
RCTA 24.060390 108.48 3.0 12.200 1.274
RCTA 24.200400 109.26 3.0 12.200 1.524
MPE DUT DUT :
. Output | Antenna Power Density Limit
Channel Dl?é;n)ce Power Gain (MWicm?) Result
(dBm) (dBi) (mW/cmZ) ‘ (W/mz)
@) ) (3) (@) (5)
LCA 20 -1.88 12.20 0.0021422 | 0.0214216 1 Compliant
BSD 20 -1.36 12.20 0.0024146 | 0.0241463 1 Compliant
RCTA 20 1.05 12.20 0.0042058 | 0.0420583 1 Compliant
RCTA 20 1.83 12.20 0.0050333 | 0.0503328 1 Compliant

- _OP+AG
PD= ———=—
(4 xmxd?
PD = Power Density (mW/cm2)

OP = DUT Output Power (dBm)
AG = DUT Antenna Gain (dBi)
d = MPE Distance (cm)

1. Reference CFR 2.1093(b): For purposes of this section, a portable device is defined as a transmitting
device designed to be used so that the radiating structure(s) of the device is/are within 20 centimeters
of the body of the user.

Sections 6.2 of this test report.

Antenna gain data provided by the client.

Power density is calculated from field strength measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section (B): Limits
for General Population/Uncontrolled Exposure.

aokrwbd
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.1. Spurious and Harmonic Emissions — Front
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.2 Spurious and Harmonic Emissions Below 30 MHz — Rear
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.3. Spurious and Harmonic Emissions — Rear — 30 MHz to 1 GHz
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.4. Spurious and Harmonic Emissions — Front - 1 to 18 GHz
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.5. Spurious and Harmonic Emissions — Front - 18 to 40 GHz
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.6. Spurious and Harmonic Emissions — Front — 40 to 50 GHz
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.7. Spurious and Harmonic Emissions — Side — 50 to 75 GHz
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Test Number: 128-14R2 Issue Date: 2/27/2014

7. Test Images
7.8. Spurious and Harmonic Emissions — Side — 75 to 100 GHz
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Test Number: 128-14R2 Issue Date: 2/27/2014
8. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire.
The test sites at Compliance Worldwide are used for conducted and radiated emissions
testing in accordance with Federal Communications Commission (FCC) and Industry
Canada standards. A description of the test sites is on file with the FCC (registration number
96392) and Industry Canada (file number IC 3023A-1).

The radiated emissions test site is a 3 and 10 meter enclosed open area test site
(OATS). Personnel, support equipment and test equipment are located in the basement
beneath the OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses
one of the walls for the vertical ground plane required by EN 55022.

Both sites are designed to test products or systems 1.5 meter W x 1.5 meter L x 2.0
meter H, floor standing or table top.
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