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1. Scope

This test report certifies that the Autoliv Electronics 24 GHz NB BSD & RCTA Sensors, 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 R1 — Radiated field strength of fundamental was revised. Revision R2 — Corrects
Doppler Frequency for RCTA Mode in tables. Revision R3 — Corrects calculations for RF
Exposure. Revision R4 — Adds Photographs, Updates Loop Antenna in Equipment List

2. Product Details

2.1. Manufacturer:
2.2. Model Number:
2.3. Serial Number:

2.4. Description:

2.5. Power Source:

2.6. Hardware Revision:
2.7. Software Revision:
2.8. Modulation Type:

2.9. Operating Frequency:

2.10. EMC Modifications:

3. Product Configuration

3.1. Support Equipment

Autoliv Electronics

6234734

144 (RCTA), 1B01-B0150 (BSD)

Vehicular Radar Sensor (Rear Cross Traffic Alert)
DC 13.5 volts nominal — Automotive power system.
1C01

N/A

Pulse Modulation

24.15 GHz Nominal Center Frequency (RCTA), 24.1005 to 24.2289 GHz
Nominal (BSD)

None

Manufacturer | Model/Part # Serial Number Input Input Description/Function
Voltage | Frq.
NA NA NA 12 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 BSD and/or RCTA Sensor is configured to operate in its normal state when
power is applied.

3.4. Test Setup Diagram

. 12V
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 [12/22/2012
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 5/26/2013
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 | 12/1/2012
Microwave Preamp 2 to 50 GHz Hewlett Packard 83050A 3331A00404 |10/20/2012
Notch Filter 24.0 — 24.25 GHz K&L Microwave | 5NSP-00002 001 CBU
Bilog Antenna 30 MHz — 2 GHz Com-Power AC-220 25509 8/31/2013
Horn Antenna 1 to 18 GHz Electro-Metrics EM-6961 6337 10/19/2012
Horn Antenna 1 to 18 GHz Com-Power AH-118 10078 8/28/2014
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 04/6/2013
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-Z60 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
Horn Antenna 50 to 75 GHz Aerowave 15-7025 N/A Not Req'd
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 1/5/2013
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 5/1/2013
Temperature Data Logger Instruments
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4. Measurements Parameters (cont)
4.2. Measurement & Equipment Setup

06/22/2012, 06/28/2012,
06/29/2012, 07/12/2012,
08/03/2012 to 08/17/2012,

Test Dates: 10/05/2012, 10/10/2012,
10/11/2012, 11/19/2012,
11/30/2012

Test Engineer: Brian Breault

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

Relative Humidity (20 -75%RH): 35

Frequency Range: 30 MHz to 50 GHz

Measurement Distance: 3.0 and/or 0.5 Meters

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

. e 300 kHz -30MHzto1 GHz

EMI Receiver Avg Bandwidth: 3 MHz - Above 1 GHz

Detector Function: Peak, RMS 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 RCTA mode sensor employs a modulated ISM Signal that
operates over the range of 24.0522 to 24.227 GHz.

The Autoliv 24 GHz BSD mode Sensor employs a modulated ISM Signal at 24.199
GHz.

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.

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

Requirement: 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.

Results: The unit under test meets the 3-meter 108 dBuV/m average and 128
dBuV/m peak requirements.
Amplitude’ Limit Margin
Ant Ant Turntable
Frequency (dBuVv/m) at (dBuVv/m) at (dBuVv/m) at : " ]
(GH2) 3 Meters 3 Meters 3 Meters R R Result

Peak |Average| Peak |[Average| Peak |Average| H/V cm Deg

24.054850 | 101.09 | 77.61 128.00 | 108.00 | -26.91 -30.39 \% 109 10 Compliant

' All correction factors are included in the measurement values

6.2.1. Worst Case Field Strength — Peak - RCTA

Spectrum ] {m’v
Ref Level 105,00 dBpy w RBW (CISPR) 1 MHz
e ALL 15 dB SWT 4 ms & VBW 3 MHz Mode Sweep
TDF
338-12 Autoliv Honda NB RCTA Sensor Peak Field Strength @ 1Pk View

mMi[1] 101.09 dBpv
24.054850 GHz

—HES-dBpY———105.000 dBpv

100 dBy

95 dBuv ﬁﬁ! v,\
90 dBp\

85 dBpv L

20 dBuyv t Loy

et & N
J M |ll H'J'n.. b
e i

65 dBpV

CF 24.13 GHz=z 1000 pts Span 300.0 MHz
— —
-
Measuring...  EERRERREE g

L 4L
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6. Measurement Data

6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-310 3.10
6.2.2. Worst Case Field Strength — Average — RCTA

Spectrum | i“%-:
Ref Level 90.00 dBpv & RBW (CISPR) 1 MHz
e ALt 5 dB SWT 213 s & VBW 10 Hz Mode Sweep
TODF
338-12 Autoliv Honda NB RCTA Sensor Average Field Strength Using 10 Hz VBW @ 1Pk View
mM1[1] 77.61 dBpvV
24.054850 GHz
85 dBpv:
80 dBpv T
k4
75 dBpv
70 depv T
65 dBpv w
60 dBpv ; "
FRAAIL ’1 A[Mhﬁﬂ,lllﬁ | W
VIV WL U T MWMWMJ
tﬂﬂ " |1 Y [
L
CF 24.13 GHz 1000 pts Span 300.0 MHz
J"[ Measuring... @000 00 0D i i2eans
T 12 1
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6. Measurement Data
6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-310 3.10

Issue Date: 3/20/2013

Amplitude’ Limit Margin
Ant Ant Turntable
Frequency (dBl,lV/m) at (dBl,lV/m) at (dBl,lV/m) at f . .
(GHz) 3 Meters 3 Meters 3 Meters el Bl e Result
Peak |Average| Peak |Average| Peak |[Average| H/V cm Deg
24.199850 | 105.31 N/A 128.00 N/A -22.69 N/A \% 104 12 Compliant
24.197050 N/A 94.41 N/A 108.00 N/A -13.59 \% 104 12 Compliant

' All correction factors are included in the measurement values

6.2.3. Worst Case Field Strength — Peak and Average — BSD

Spectrum | l IIV[’x I

Ref Level 107.00 dBpv @ RBW (CISPR) 1 MHz
o ALt 10 dB & SWT S0 ms & VBW 3 MHz Mode Sweep
Count 1000/1000 TOF
308-12 Autoliv BSD NB Maximum Field Strength @ 1Pk View@2Av View
115 dBpv: m2[2] 94.41 dBpV
24.1970500 GHz
mMi[1] 105.31 dBpV
110:dou i 24.1998500 GHz
107.000 dBpn
X
105 dBuv T~
Y
100 diey -
S 1
95 depv f” l\
90 dBpv fal |

ol T T B [

7 P
80 depv /.J"' = IJF ‘l,_}/ / v & ’ \ \J'r-f Fal ]‘h / “"‘\,-m“l
sn ' i, A
[ RIAY. Aol VI ATV ] A =
Yis AN A -
pa VA T \J [T A Al
CF 24.197125 GHz 1000 pts Span 50.0 MHz
Marker
Type | Ref | Trc | Stimulus | ponse | Function | Function Result |
M1 1 24.19985 GHz | 105.31 dBpv |
M2 2 24.19705 GHz 94.41 dBpv
L J1 ) measuring... EERRNERED W e
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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 (RCTA Version)

Amplitude® Limit Margin Ao
orecr | Foateey | GBS | Cmma | GBS ooy | e
Peak | Average | Peak | Average Peak Average HIV
Peak 48.1515 47.91 N/A 78.00 N/A -30.09 N/A \Y Compliant
Average 48.1225 N/A 36.07 N/A 58.00 N/A -21.93 \Y Compliant

' Measurements were taken at a distance of 30 centimeters and extrapolated to the 3-meter distance.

6.3.2. 2" Harmonic Peak and Average Field Strength

~
Spectrum

]

(=)

Ref Level S50.00 dBpy

Offset -20.00 dB & RBW (CISPR) 1 MHz

SWT 10 ms «= VBW 3 MHz Mode Sweep

Count 1000/1000

ExtMix U

338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions vV @ 1Pk View@2Av View

60 dBpV

m2[2]

55 dBpV

mM1[1]

S0 D

36.07 dBpV
48.122500 GHz
47.91 dBpv
48.151500 GHz

50.000 dBpy

e |

45 dBpv

40 dBpv

35 dBpv—

20 dBuv :
M R A

20 dBpn,

W ,lu;blﬁ IS

15 dBpv

10 dBpy

W s Amant ]

,_p—.la.—*«_,'f\_._u.________h

—_— ]

S dBpW

CF 48.297 GHz

1000 pts

Span 1.0 GHz

(e

Bl

J L

Measuring...

11:22:33
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a))
6.3.3. 2" Harmonic Peak and Average Field Strength (BSD Version)

Amplitude’ Limit Margin
Ant Ant |Turntable
Frequency (dBl,lV/m) at (dBl.lV/m) at (dBl,lV/m) at Polarity Helght Azimuth R |
(GHz) 3 Meters 3 Meters 3 Meters esult
Peak |Average| Peak |Average| Peak |Average| H/V cm Deg
48.4000 | 52.74 N/A 78.00 N/A -25.26 N/A \ 150 355 Compliant
48.4091 |48.4091 N/A 40.81 N/A 58.00 N/A \Y 150 355 Compliant

' Measurements were taken at a distance of 1 meter and field strength was adjusted by -9.56 dB for
comparison to the 3 meter limit.

6.3.4. 2" Harmonic Peak and Average Field Strength

( ’| l o= I
Spectrum -

Ref Level 60.00 depv  Offset 5.72 dB & RBW (CISPR) 1 MHz

SWT 4 ms @ VBW 2 MHz  Mode Sweep
Count S00/500 DC ExtMix U
308-12 Autoliv BSD NB 48 GHz Harmonic Emission @ 1Pk View@2Av View
M1[1] 52.74 dBpV
48.4000500 GHz
65 dBpw m2[21 40.81 dBpvY
48.4091000 GHz
E0-dby 60.000 dBpy
S5 dBuv -
1!\’
¥
50 depv 7T vr"“llr"i LT
a L g
45 dBuv ra s’

e T e g
ity vty gl y ot e btgu ot repihe
o AL i !ﬂ\ fﬂ
— A LSV AA

L2 I v ~J LV NI —————
25 dBuv
CF 48.40005 GHz 1000 pts Span 100.0 MHz
Marker
ngel Ref | Trc | Stimulus | Response | Function | Function Result |
M1 [ 1 48.40005 GHz | 52.74 dBpv |
M2 2 48,4091 GHz 40.81 dBpv
™ 2 S— m
L J1 | Measuring..  RRANNNNED e ieanis 7

6.3.5 There were no other measurable harmonic emissions below 100 GHz.
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(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.

Results: The unit under test meets the Part 15.209 radiated emissions limit.
Band Edge Limit Margin
Fffigl;ef;cy (dBuv/m) (dBuV/m) (dBuV/m) Result
z
Freq GHz Peak Average Peak Average Peak Average

Lower 24.00 70.52 54.18 78.0 58.0 -7.48 -3.82 | Compliant
24.054850

Upper 24.25 72.69 49.41 78.0 58.0 -5.31 -8.59 | Compliant

6.4.1. Band Edge Measurements - Lower Band Edge (RCTA)

~
Spectrum ] | n%’ I
Ref Level 100.00 dBpV @ RBW (CISPR) 1 MHz
jo ALL S dBE e SWT 10 ms & VBW 3 MHz  Mode Sweep
Count 1000/1000 TDF
238-12 Autoliv Honda NB RCTA Sensor Lower Band Edge @ 1Pk View@2Av View
Ma[2] 54.95 dBpV
e P . e Eue b
a5 dBpv quJ“r—”fU” T “'T""‘LNTWTW[']WW"}T{H:MWTHF
|'|r M1[1] 70.52 dBpv
aD deyy lh' 24.000000 GHz
a5 diuv
20 dBpV " L]
75 dBuV { JH’J M
i
e ],‘,iJW J \ ‘
70 dBpv -
T L S Mty
65 dguv a | |
Jpe AL
A | IR IR T YRTYT N A A R
¥ ” “nr i FIRTNR RIS L AR R g
M
S5 dByv 3 F piths } I"”“|L|I
Fi
o 40008 b I ARAARARIARATY
Start 23.95 GHz 1000 pts Stop 24.15 GHz
Marker
Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1 24.0 GHz | 70.52 dBpv |
Mz 1 23.999 GHz | 70.71 dBpy |
M3 2 24.0 GHz | 54.18 dBpv |
M4 2 23,9048 GHz 54,95 dBpv
-~ — -
[ il Measuring...  LRNNNNNED 6 11128127
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6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)
6.4.2. Band Edge Measurements - Upper Band Edge (RCTA)

( | o= I
Spectrum ] 7

Ref Level 97.00 dBpv & RBW (CISPR) 1 MHz
e ALL EdB & SWT 10 ms & VBW 3 MHz Mode Sweep
Count 1000/1000 TOF
334-12 Autoliv Honda NB RCTA Sensor Upper Band Edge @ 1Pk View@2Av View
| 5 dbpid A Rl 1 I m" i '1I Iu.l mMa[2] 49.54 dBpvV
“‘] 24.252400 GHz
0 dBuV M1[1] 72.69 dBpV
\ 24.250000 GHz
85 dBpv
a0 dipn,

'Ju LM
75 den L

o o T,

;
T TR |
Iy | | Ih | |I
65 dBuv ! wm-mwpv%l"w
afl i 3 pip g e TUTETWIR IR
l ‘VWMMMM
55 5 It
d I
S0 dBpw o Ay
M TEYY VY W I
Start 24.15 GHz 1000 pts Stop 24.35 GHz
(Marker
- Type | Ref | Tre | Stimulus | Response |  Function | Function Result |
M1 1 24.25 GHz | 72.69 dBpV |
mz 1 24,2508 GHz | 72.67 dBpv |
ZEN | 2 24,25 GHz | 49.41 dBpV |
M4 2 24.2524 GHz 40.54 dBpv |

Nt T oo GIRRARRED s
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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.
Band Edge Limit Margin
Ffe(gﬁf;cy (dBuv/m) (dBuV/m) (dBuV/m) Result
Freq GHz Peak | Average Peak Avg Peak Avg
24.20 Lower 24.00 64.10 51.91 78.0 58.0 -13.90 -6.09 | Compliant
Upper 24.25 70.20 57.10 78.0 58.0 -7.80 -0.90 | Compliant

6.4.3. Band Edge Measurements - Lower Band Edge

( ’| l o= I
Spectrum -

Ref Level 107.00 dBpv @ RBW (CISPR) 1 MHz

o ALt 10 dB & SWT S0 ms & VBW 3 MHz Mode Sweep
Count 1000/1000 TOF

308-12 Autoliv BSD NB Lower Band Edge @ 1Pk View@2Av View

mM2[2] 51.91 dBpV
120 dBpv- 23.995800 GHz
M1[1] 64.10 dBpV
110 dBpv 23.997000 GHz
107.000 depv
100 dBy '(J'WH’
20 dBpv f' !
80 dipv nfd{\
Loan1 A
AOERp M ars .";f\Un"”“'UL""u" [}
VAARAANVAANNVVVYY MYYNAR) Lﬂ

Al AW AT R Y At i
|L.m\n A o (e J\AAHH’\K\/\/\/&WWMVVU

A .
= g oty =

40 dBpv
30 dBpy
Start 23.91 GHz 1000 pts Stop 24.21 GHz
Marker
ngel Ref | Trc | Stimulus | Response | Function | Function Result |
M1 |1 23,997 GHz | 64.10 dBpv |
M2 2 23,9958 GHz 51.91 dBpv
™ S— m
L JL | Measuring... BEERIED e [Eprarriy |
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6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)
6.4.4. Band Edge Measurements - Upper Band Edge

Spectrum | | né’ |

Ref Level 105.00 dBpv @ RBW (CISPR) 1 MHz
f ALt 10 dB & SWT S50 ms & VBW 3 MHz Mode Auto Sweep
Count 500/500 TODF
308-12 Upper Band Edge @ 1Pk View@2Av View
mM1[1] 70.20 dBpV
120 dBpv: 24.2531900 GHz
m2[2] 57.10 dBpV

110 depv 24.2542500 GHz

A
AL A
C(I“l}yo.oood u;wﬂm“nu’f{-\ﬂl{mﬂﬁ\ r-r"‘“\ " " h;l =

| MINAA AL A AV VNV VIV

D2 58,000 qau'\),’ —F F—

ARVE VARV AVA AV VAV a Vo)

<58
o

40 dBpv
Fl

30 dBpv .

CF 24.23 GHz 1000 pts Span 100.0 MHz
(Marker
| nge| Ref | Trc | Stimulus | Response | Function | Function Result B |
T M1 1 24.25319 GHz | 70.20 dBpv |

M2 2 24.25425 GHz 57.10 dBpv
-
J1 | Measuring...  @RARNANED e oS Tuzut P

Jat r.z2olz 1z 16
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Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (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) (dBpVv/m)

0.009 to 0.490 3 128.5 t0 93.8°
0.490 to 1.705 3 73.8 10 63.0°

1.705 to 30 3 69.5

30 to 88 3 40.0

88 to 216 3 43.5

216 to 960 3 46.0

Above 960 3 540

*Note: Use of average detector above 1 GHz

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

6.5.1. Test Results, 500 kHz to 30 MHz
6.5.1.1. Parallel (RCTA)

Eﬁﬂ 12:8E: 35 AUG 1B, £ALC
338-1¢2 Autoliwve RCTA Sencor Spuriaus Emicssions Far
ARCTY DET: FERAK
MERS DET: PFERK OF AWG
MKR 3.58 MH=z
4H3.26 dBuW
LOG REF 75.8 dEnV
5
dE s
ATH
180 dB
UR =B
SC FC
ACORR
START 3BP kHz STOF 36,88 MHz
L 1F BW 9.8 kHz RUC EW 3B kH:z SHP 2.4YE sec
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Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN
6.5.1. Test Results, 500 kHz to 30 MHz (continued)
6.5.1.2. Perpendicular (RCTA)

Eﬁﬂ 12:14:1B AUG 1B, £ALC
338-1¢2 Autoliwve RCTA Sencor Spurious Emicsions Ferp
ARCTY DET: FERAK
MERS DET: PFERK OF AWG
MER 570 kHz
53.74 dBpV
LOG REF 75.8 dEnV
=]
dE s
ATH
10 dB
UR =B
SC FC
ACORR
START 5BP kHz STOF 3@.P@ MHz
L 1F BW 9.8 kHz RUC EW 3B kH:z SHP 2.4YE sec

6.5.2. Test Results, 30 MHz to 960 MHz
6.5.2.1. Horizontal (RCTA)

(2] 18:83:34 AUG 16, ZH1F
338-1¢2 Autoliw RCTA Sencsor Spurlious Emiccsions H
ACTY DOET: PEAK
MEAS DET: PEAK
MER £239.6 MH=z
3Ic. 42 dBuV
LOG REF 47.8 dEpU FREAHMF 0OM
5
dE f
HATH f
d dBE
UA 5B
SCOFC
ACORR
START 38.8 HMHz STOF 1. BERE CGHz
RL #1F BW 128 kH=z AUG BW 3IBB kHz SWP 9RY9 msec
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Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN
6.5.2. Test Results, 30 MHz to 960 MHz (continued)
6.5.2.2. Vertical (RCTA)

(@3] 18:27:53 AUG 16, 2A1F
J38-1c Autoliv RCTA Sencsor Spurlious Emicssions W
ACTY DET: PEAK
MERS DET: PEAK
MER 233.E HMHz
cB.BA dBuW
LOG  REF 47.@ dBpl FREAME 0N
5
dB s {
HATH f
A dB
UA SE
SC FC
ACORR
START 3JA.B MHz STOF 1.APEA GHz
RL t1F BW 128 kHz AUGC BW 30B kHz SWF 989 msec
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CERTIFICATE NUMBER: 1673.01

Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.3. Test Results, 1 to 10 GHz
6.5.3.1. Horizontal (RCTA)

Spectrum | @

Ref Level 65.00 dépy  Offset -6.00 dB & RBW (CISPR) 1 MHz
Att 0da SWT 90 ms & VBW 3MHz Mode Sweep
TOF
338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions H @ 1Pk View
mi[1] 50.56 dBpv|
9.77950 GHz

60 dBpuv-

D2 58.000 dByh
55 dBpv

50 dBuv T

. T i

Mhm"‘w

45 dB|

25 dBy
20 dBpv F2
F1
Start 1.0 GHz 1000 pts Stop 10.0 GHz
m T

L Bl | Measuring... [ BEEEEEE frerei |

6.5.3.2. Vertical (RCTA)
Spectrum | [‘E’]

Ref Level 65.00 depyV  Offset -6.00 dB & RBW (CISPR) 1 MHz

Att OdB  SWT S0 ms & VYBW 3MHz Mode Sweep

TOF

338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions V @ 1Pk View

mi[1] 50,77 dBpv
9.74350 GHz

&0 dBpv

D2 58,000 dapuv

55 dBLv

50 dBy

Vil i

45 dBpY hpat

st b
40 dBy W

oy et
S wﬁﬂ“‘l.uw&)

B

[T

25 dByn

20 dBpv

CF 5.5 GHz 1000 pts Span 9.0 GHz
Vi T
N ) Measuring...  ERERREENN = I!Fhw!!“ y
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CERTIFICATE NUMBER: 1673.01

Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.4. Test Results, 10 to 17 GHz
6.5.4.1. Horizontal (RCTA)

Spectrum | uév’
Ref Level 70.00 dépy  Offset -9.50 dB & RBW (CISPR) 1 MHz
Att Oda  SBWT 70 ms &« VBW 3MHz Mode Sweep
TOF
338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions H @ 1Pk Max
M1[1] 55.78 dBpV|
14.15450 GHz|
65 dBpv
60 dBjV
2 000 de, T
55 dBy *E 'w%
s | M oy mw
) i
f L Al
50 dBpy l}\t Fuwﬁ[f
WJWWMWW‘ hori
dBpY
40 dBpv
35 dBpv-
30 dByV
25 dByv
Start 10.0 GHz 1000 pts Stop 17.0 GHz
™ [
JL Measuring... 13:40:50 %

6.5.4.2. Vertical (RCTA)
Spectrum | @

Ref Level 70.00 déyy Offset -9.50 dB & RBW (CISPR) 1 MHz

Att 0de  SWT 70 ms = VBW 3MHz  Mode Sweep
TDF

r333-12 Autoliv Honda NB RCTA Sensor Spurious Emissions V @ 1Pk View

M1[1] 55.57 dBpVv|
14.52550 GHz

65 dapy:

60 dByv

D2 58.000 dapy

55 dBy

N MW-’MPWW lm%% Il iz

50 dayv e

ﬁmwamw o

40 dBuv:

35 dBpv

30 diy

25 dapv:

Start 10.0 GHz

1000 pts Stop 17.0 GHz
™
I JL | Measuring... ﬁllﬂ [ i ;l,!,%lma |
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Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.5. Test Results, 17 to 18 GHz
6.5.5.1. Horizontal (RCTA)

Spectrum | :E?
Ref Level 80.00 dBpy  Offset -20.00 d8 & RBW (CISPR) 1 MHz
Att 13de  SWT 10 ms & VBW 3MHz  Mode Sweep
TOF
338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions H @ 1Pk View@2Av View
THE = m2[2] 53.80 dBuVv
D1 78,000 dBpv 17.994500 GHz
75 dBpv: 11[1] 61.83 dBpy|
17.995500 GHz
70 dBpv
65 dBuv M
60 By 1 o]
dBuy = i
D2 58.000 dByV WJ#W
55 dByv . M
0 dRgv n W L o [
j‘”“‘“ A b e A
45 dByv J ul].d.ﬂw
5’3 HBUG
35 dBpv
Start 17.0 GHz 1000 pts Stop 18.0 GHz
i
L )il L ™) u“m..m,.,’ 4

6.5.5.2. Vertical (RCTA)
Spectrum | @

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

Att 13de  SWT 10 ms & VBW 3MHz Mode Sweep
TOF
r333-12 Autoliv Honda NB RCTA Sensor Spurious Emissions V @ 1Pk View@2Av View
T m1[1] 61.31 dBpV|
01 78,000 dBuV e PR RS ATE
G TR0 el 17.987500 GHz
75 dBy M2[2] 54.08 dBpv
17.970500 GHz
70 dBpv
65 dBpv
60 dBpl

12 58.000 dBpw

IO W e T
lﬁ:tla."' R W
i

35 dBy

. S

Start 17.0 GHz 1000 pts Stop 18.0 GHz
it w
] Measuring...  B00 frover ,@
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CERTIFICATE NUMBER: 1673.01

Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.6. Test Results, 18 to 16.5 GHz
6.5.6.1. Horizontal (RCTA)
Spectrum | @

Ref Level 94,00 dépy  Offset -6.00 dB & RBW (CISPR) 1 MHz

Attt 13d8  SWT 85 ms & VBW 3 MHz Mode Swesp
TOF
338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions H @ 1Pk View@2Ay View
M1[1] 60.88 dBpV|
18.00000 GHz|
90 de
038y mz2[2] 50.12 dBpY|
18.00000 GHz
85 dBpv
80 dBpv |
01 78.000 dBu\v
75 dBuv: q
70 dBpy
65 dBy | ol
S el EMJWW‘WW
o N g g
T
D2 58,000 dByv hfw\w .
ke W

W" \\/\/\ Nm«f"m,fu/ ™ F2

FE: |
45 dBV —
Start 18.0 GHz 1000 pts Stop 26.5 GHz
T I
L JL JyReaR b, [ETTI |

6.5.6.2. Vertical (RCTA)

Spectrum | uév’
Ref Level 94,56 dBpy  Offset -6.00 dB & RBW (CISPR) 1 MHz
Att 14 dé  SWT 85 ms & VBW 3MHz Mode Sweep
TOF
338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions ¥V @ 1Pk Max@2av View
M1[1] 66.10 dBpV|
26.45330 CHz|
90 dep mz2[2] 54.76 dBpY|
| 26.46180 GHz
a5 dBpv 7
80 dBpv
D1 78.000 dBpv
75 dBu
F0 dBpv
M
65 dByv- TR i
T
- ottty
oy fp'l‘ T e 1T
WUBU R m el
Ca T
D2 58.000 dBuv ll
M.
S5 dBpv M
gl | SO R T,
LWM\‘ Ry T o a
F2
W ‘:II |
Start 18.0 GHz 1000 pts Stop 26.5 GHz
T I
L JL J Neasuring... [T AT |
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.7. Test Results, 26.5 to 40 GHz
6.5.7.1. Horizontal (RCTA)

Spectrum | [ "é?

Ref Level 78.00 dépyv Offset -15.56 d8 & RBW (CISPR) 1 MHz

Att 7de SWT 135 ms & VBW 3MHz  Mode Sweep
TDF

338-12 Autolv Honda NB RCTA Sensor Spurious Emissions H @ 1Pk View@2av View

D1 78.000 degy ™M2[2]

75 dBpv:

mi1[1] !
70 depv 39.3450 GHz|

65 dBuv

60 day

55 dBuv

S0 dauy TR
T P
lhteahg b S

45 dapv: F=|] T

x M, i WMU}\}(*“N‘ . }MF M
WY s NN "W . WM"

P e L sl S WP A/"‘“‘A'Jhﬁ

Start 26.5 GHz 1000 pts Stop 40.0 GHz
Marker

|_Type | Ref | Tre | Stimulus | Response | Function | Function Result |
Y " 39,345 GHz | 53.83 dBLY |

M2 2 39.575 GHz 42.25 dBuY

i

| . - e a  ThanNETT
[ )i | Measuring... [ BEEREEE ) a0 7

6.5.7.2. Vertical (RCTA)

Spectrum | [ué?
Ref Level 78.00 dépv  Offset -15.56 dB & RBW (CISPR) 1 MHz
Att TdB SWT 135 ms & VBW 3 MHz Mode Sweep
TDF
r333-12 #utoliv Honda NB RCTA Sensor Spurious Emissions V @ 1Pk Max@2Av Max
D1 78.000 deyv ™Mi1[1] 52.97 dBpVv)|
75 dBp\ 39.0210 GHz
70 dap\:
65 dBp\:
&0 dBph
D2 58.000 dBuv
55 dapv: ey
N ek
50 deyv e
A
plae
45 dByv 7 J].‘U
i VPP L P b A Wt
WM"""M}‘“
35 day f,"“ S
| 20 dnt NM \Mv
Start 26.5 GHz 1000 pts Stop 40.0 GHz
Marker |
| Type | Ref | Tre | Stimulus | Response | Function | Function Result I!
M1 1 39.021 GHz 52.97 dBpv |
- - e —————
L Ji | Measuring... | EEREERE ") wsess 7
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Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.8. Test Results, 40 to 50 GHz
6.5.8.1. Horizontal (RCTA)

Spectrum | ! "é?

Ref Level 50.00 deyy Offset -20.00 d8 « RBW (CISPR) 1 MHz

BWT 100 ms & VBW 3 MHz Mode Sweep
Count 1000/1000  ExtMix U
r333-12 Autoliv Honda NB RCTA Sensor Spurious Emissions H @ 1Pk View@2Av View
M1[1] 38.95 dBpv|
60 dByv 48.12600 GHz
mz[2] 16.64 dBpV|
55 dBuv 48.12250 GHz

SE-dbp 50.000 dBpv

45 dBuv!

40 dBpy

35 dBpv J Y

20 i & I s L
i SRS L Y PO |
25 dayv i Ml "“J“"&%LV‘N_)‘J\.JM P on h A lrr

—;;-—4 -
L .

20 dByv
e ] T
15 dByv

10 déy

5 dBpv

Start 40.0 GHz 1000 pts Stop 50.0 GHz
L )rl J' Measuring... ﬁlm = iﬁmm“m! P

6.5.8.2. Vertical (RCTA)

Spectrum | uév’
Ref Level 50.00 dBpv  Offset -20.00 dB & RBW (CISPR) 1 MHz
SWT 100 ms & VBW 3 MHz Mode Sweep
Count 1000/1000  ExtMix U
338-12 Autoliv Honda NB RCTA Sensor Spurious Emissions ¥V @ 1Pk View@2Ay View
M1[1] 46.81 dBpV|
60 dBy) 48.14300 GHz|
mz2[2] 23.00 dBpY|
55 dBuv 48.12250 GHz
SE-dbiY S0.000 dBpn M1
45 dBpv |r\ ”‘] bs
40 dBpv i L
35 dBpv 1‘1 ‘[
lWJ%WM .LNM
i T e 2 WV R N ¥ ki
25 dBy N L Fig
20 dBuv
| [ |
15 depv W7
AN AL A
10 dBy!
S dBy
Start 40.0 GHz 1000 pts Stop 50.0 GHz
T I
L JL I Measuring... 11:44:51 %
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-

GEN
6.5.9. Test Results, 500 kHz to 30 MHz
6.5.9.1. Parallel Orientation (BSD)

(G ] 1E 4E 17 0OCT 1@, cZdied
HE-12 Autoliw BSD Spur Emiss SAA kHz - 3B MHz . Far
ACTY DET: FEAK
MERS DET: PERK
MERE 888 LH=z
51,77 dEuW
LOoG  REF 7Y4. B dBul
5
dB \‘x,&_
#ATH =
18 dE
—}
i
n g | “”Mw
SCFC
RCORR Iummﬂﬁhi
B el it i oty
START SBBA kHz STOP 3B.@A MHz
L #t1F BWM 9.8 kHz RUG EBH 38 kHz SHE 2.8 sac
6.5.9.2. Perpendicular Orientation (BSD)
(& ] 1E 35 HE OCT 1@, cZdic
B-1F Rutoliv B3D Spur Emices SEA kHz - 3@ MHz ., Paerp
ACTY DET: FEAK
MERS DET: FERK
MEE 3.97 MH=z
Y@, 96 dBuW
LOG  REF 7Y4.B dBuW
5
dE s HE““xxE
HATH ]
1@ dBE
—}
iR
VR 5B h&wﬂhﬂ'm“ﬂyﬁwﬂ
SCFC
RCORR ﬁﬂﬂmhxd ﬁ
S o Mt bl L Ay,
START SBB kHz STOF 3@.8A MHz
L #1F BEW 9.8 kHz AUG BW 3@ kH=z SWF 2,46 sec
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.10. Test Results, 30 MHz to 1 GHz
6.5.10.1. Horizontal Polarity (BSD)

- Agilenf  11:42:48 Jul 12, 2012 R T

308-12 Autoliv BSD Sensor Spurious - H Mkr1 980.88 MHz
Ref 55 dBpV #Atten 0 dB 41.26 dBuV
#Peak M
Log
5
dB/

pl

W'r'w
MLIII

bt

z
b3

Start 30 MHz Stop 1 GHz

#Res BUW 120 kHz VBW 300 kHz Sweep 155.1 ms (909 pts)

6.5.10.2. Vertical Polarity (BSD)

w5 Agilenf  11:46:06 Jul 12, 2012 R T
308-12 Autoliv BSD Sensor Spurious -V Mkr1 996.15 MHz
Ref 55 dBuV #Atten 0 dB 42.02 dBpV
#Peak M
Log
3
dB/

it

N “

Start 30 MHz Stop 1 GHz
#Res BW 120 kHz VBW 300 kHz Sweep 155.1 ms (909 pts)
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-

GEN
6.5.11. Test Results, 1 GHz to 12 GHz
6.5.11.1. Horizontal Polarity (BSD)

Spectrum ] m:-v
Ref Level 65.00 dBpy  Offset -6,.50 dB & RBW 1 MHz
Att Ode  SWT 44 ms & VBW 3 MHz Mode Auto Sweep

TOF

308-12 Autoliv BSD Spurious Emissions - V @ 1Pk View

65—

Mi[1]

51.76 dBpv

|
—65.000 dBp

60 dBpV

11.6980 GHz

101 58.000 dBpuv

55 dBpV

S50 dBpv

45 dBpv

Mw\mﬁ

-ttt
Tt i

40 dBpv s 'l,.""..w

R
i

35 dapv IJFMVU ¥
20 M Jj.\m‘d'mm‘m
il
L
Start 1.0 GHz 1000 pts Stop 12.0 GHz
. = -
Marker |
. Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 11.698 GHz | 51.76 dBpV |
i T Measuring.. @ANRRALLD e s
Date UN.2 11:09:5
6.5.1.2. Vertical Polarity (BSD)
-
Spectrum ] néf"
Ref Level 65.00 dBpy Offset -6.50 dB & RBW 1 MHz
ALt o di SWT 44 ms & VBW 3 MHz Mode Auto Sweep
TODF
308-12 Autoliv BSD Spurious Emissions - V @ 1Pk View
. J Mi[1] 51.76 dBpV
-E5-dBY— —65.000 dBpv 11.6980 GHz
60 dBuY
101 58.000 dBpuv
S5 dBuv
S0 dBuv WW
&
P Rl
45 dBpv Mjﬁm ‘,,A}ﬂl-ln[wi'eu
40 dBpv M.‘:.‘r.‘ ln,,.'l,.""..w
35 deuv |||I 4 J'["\IW
H J.\MMMI‘J‘
30 k Lk
L
Start 1.0 GHz 1000 pts Stop 12.0 GHz
. = -
Marker |
. Type | Ref | Tre | Stimulus | Response | Function | Function Result |
M1 1 11.698 GHz | 51.76 dBpV |
i T Measuring.. @ANRRALLD e e
Date UN.2 11:11:13

Page 27 of 46

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



:_ompliance
orldwide

Test Number: 461-12R4

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-

GEN
6.5.12. Test Results, 12 GHz to 18 GHz
6.5.12.1. Horizontal Polarity, Peak Detector (BSD)

Spectrum ]

<f

Ref Level 20.00 dBpY
ALt o di
TODF

Offset -6.50 dB & RBW 1 MHz

SWT 24 ms & VBW 3 MHz Mode Auto Sweep

308-12 Autoliv BSD Spurious Emissions - H @ 1Pk View

mMi[1]

|
BBy —80.000,dBuV

62.29 dBpV

17.91300 GHz

101 78.000 dBpv

75 dBpv

70 dBpv

65 dBpv

60 dip\

s

55 dBuv

Wil

b
at

50 dBuY IIWJLMIMI. i
PTITE S T S

45 dBpV

T v

Start 12.0 GHz

1000 pts

Stop 18.0 GHz
—

Marker

. Type | Ref | Tre | Stimulus |
M1 1

Response I

Function |

17.913 GHz |

62.29 dBpv

Function Result |

J

Measuring...

o e

J1

6.5.12.2. Horizontal Polarity, Average Detector (BSD)

f Spectrum ]
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6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.12. Test Results, 12 GHz to 18 GHz
6.5.12.3. Vertical Polarity, Peak Detector (BSD)

Spectrum ] n::v
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6.5.12.4. Vertical Polarity, Average Detector (BSD)

[k Spectrum ]
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Test Number: 461-12R4

6. Measurement Data (continued)

Issue Date: 3/20/2013

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.13. Test Results, 18 GHz to 26.5 GHz
6.5.13.1. Horizontal Polarity, Peak Detector (BSD)

Spectrum ]
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6.5.5.2. Horizontal Polarity, Average Detector (BSD)
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Test Number: 461-12R4

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.13. Test Results, 18 GHz to 26.5 GHz
6.5.13.3. Vertical Polarity, Peak Detector (BSD)

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 3/20/2013
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6.5.13.4. Vertical Polarity, Average Detector (BSD)
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Test Number: 461-12R4
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|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-

GEN
6.5.14. Test Results, 26.5 GHz to 40 GHz
6.5.14.1. Horizontal Polarity, Peak Detector (BSD)
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6.5.14.2. Horizontal Polarity, Average Detector (BSD)
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.14. Test Results, 26.5 GHz to 40 GHz
6.5.14.3. Vertical Polarity, Peak Detector (BSD)
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6.5.14.4. Vertical Polarity, Average Detector (BSD)
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 461-12R4 Issue Date: 3/20/2013

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 500 kHz to 100 GHz (15.249, Section (d)), IC RSS-
GEN

6.5.15. Test Results, 40 GHz to 50 GHz
6.5.15.1. Vertical Polarity, Peak and Average Detectors (BSD)

Spectrum | l 'IV[’x I
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Notes: 1. Peaks to the right of the marked peaks were ghost images.

2. No emissions were found when the horizontal polarity was
investigated.

6.5.16. There were no measurable emissions above 50 GHz.
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Test Number: 461-12R4

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.

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 3/20/2013

Center 26 dB
Channel | Frequency | Bandwidth Result
GHz
GHz MHz
24.054850 24138 221.2 Compliant

6.6.1. Measurement Plot - 26 dB Bandwidth (RCTA)

-
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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
N/A 24.2 33.97 Compliant

6.6.2. 26 dB Bandwidth Plot (BSD)
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CERTIFICATE NUMBER: 1673.01

Test Number: 461-12R4 Issue Date: 3/20/2013

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.

99%
Centerl Power
Channel Frequency -
(GH2) Bandwidth
GHz MHz
24.0546 24.138 174.8
o .
6.7.1. 99% Bandwidth Plot (RCTA)
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T2 | 1 24.227 GHz 93.96 dBpv
T v (CATEITER
L ]—: | Measuring... @opnnn e dgsh 12108133

Page 37 of 46

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



ompliance
orldwide

Test Number: 461-12R4

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.

&
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CERTIFICATE NUMBER: 1673.01

Issue Date: 3/20/2013

0,
Center P?)?N/uosr
Frequency | pandwidth | Result
GHz MHz
24.2 35.6 Compliant

6.7.2. 99% Bandwidth Plot (BSD)
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Test Number: 461-12R4

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

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

® A

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 3/20/2013

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 ISstance Gainl Output
Strength Power
(GHz) (dBpVv/m) (m) (dBi) (mW)
RCTA 24.05485 101.09 3.0 12.200 0.23
BSD 24.19985 105.31 3.0 12.200 0.61
MPE DUT DUT
Power Densit imi
Channel | Distance SO L Gl / Limit Result
Power Gain (mW/cm?)
em | @Bm) | (dBi ; ;
(mwriem?) | (wim?)
() ) 3 4) ®)

RCTA 20 -6.34 12.20 0.0007671 | 0.0076710 1 Compliant
BSD 20 8.08 12.20 0.0212252 | 0.2122518 1 Compliant
OP + AG

PD = (4 x T x d?)

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.

arwn

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.
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Test Number: 461-12R4 Issue Date: 3/20/2013

7. Test Images
7.1. Spurious and Harmonic Emissions — Front
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Test Number: 461-12R4 Issue Date: 3/20/2013

7. Test Images
7.2 Spurious and Harmonic Emissions Below 30 MHz — Rear
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7. Test Images
7.3. Spurious and Harmonic Emissions — Rear — 30 MHz to 1 GHz
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Test Number: 461-12R4 Issue Date: 3/20/2013

7. Test Images
7.4. Spurious and Harmonic Emissions — Rear - 1 to 18 GHz
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Test Number: 461-12R4 Issue Date: 3/20/2013

7. Test Images
7.5. Spurious and Harmonic Emissions — Rear - 18 to 40 GHz
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Test Number: 461-12R4 Issue Date: 3/20/2013

7. Test Images
7.3. Spurious and Harmonic Emissions — Front - 48 GHz

D
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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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