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Test Number: 206-11R1 Issue Date: 9/2/2011

1. Scope

This test report certifies that the Continental Automotive SRR2-A Automotive Sensor, as
tested, meets the FCC Part 15, Subpart C and Industry Canada RSS 310, Issue 3
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.

2. Product Details
2.1. Manufacturer: Continental Automotive
2.2. Model Number: SRR2-A Automotive Sensor
2.3. Serial Number: Sample #385

2.4. Description: The SRR2-A Automotive Sensor operates in the band of 24.0 to
24.25 GHz and is used for blindspot detection.

2.5. Power Source: 13.5 Volts DC Nominal (Automotive Application)

2.6. Hardware Rev.: COV5b

2.7. Software Rev.: PSW 5.10.1

2.8. EMC Modifications: None
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3. Product Configuration
3.1. Support Equipment

Device Manufacture | Model Serial No. Comment
. Continental 2011-01-27 | Provides all setup functions for
Mode Switch Box Automotive N/A (Creation Date) | the SRR2-A Radar Sensor.
3.2. Cables
Cable Type (See Note) Length Shield From To
Custom Interface Cable 1 Meter No Mode Switch Box SRR2-A Radar Sensor
Custom Interface Cable 10 Meters No Mode Switch Box SRR2-A Radar Sensor

Note: Continental Automotive provided two cables that are identical in functionality. They only
differ in the length. Only one cable is used to interface the SRR2-A Radar Sensor with the
Mode Switch Box. The 10 meter cable was provided to allow the configuration of the Mode
Switch Box in a remote location.

3.3. Operational Characteristics & Software

Continental Automotive provided a Mode Switch Box to control the SRR2-A Radar Sensor. The
box provides five operational modes:

e Normal mode, bandwidth 182 MHz
¢ Normal mode, bandwidth 188 MHz
e CW mode, center frequency
o CW mode, lower frequency
o CW mode, upper frequency

Included with the Mode Switch Box, Continental Automotive provided a six page user’s manual
that details the setup and the five modes of operation listed above. This manual provides a
complete reference for configuring the Mode Switch Box and the SRR2-A Radar Sensor.

3.4. Block Diagram

Mode Switch Box SRR2-A
Radar Sensor

Power Comm.

Supply Interface

A A
12VDC
Custom Interface Cable
Automotive
Battery
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4. Measurements Parameters

4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due

EMI Receiver Agilent E7405A MY45115430 | 10/22/2011
EMI Receiver Hewlett Packard 8546A 3330A00115 | 10/28/2011
Bilog Antenna Com-Power AC-220 25509 8/30/2011

Horn Antenna Electro-Metrics EM-6961 6337 10/19/2012
Horn Antenna Com-Power AH-840 3075 7/20/2012

Microwave Preamp Hewlett Packard 8449B 3008A01323 | 11/30/2012
DMM / Temperature Fluke 187 79690058 10/9/2012

Thermal Chamber Associated Testing SLHU-1-CRLC N/A N/A

4.2. Measurement & Equipment Setup

Test Dates:
Test Engineers:

Normal Site Temperature (15 - 35°C):

Relative Humidity (20 -75%RH):
Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Average Bandwidth:

Detector Function:

4.3. Measurement Procedure

4/3/2011 — 6/24/2011

Larry Stillings, Brian Breault
21.6

35

30 MHz to 100 GHz

3 Meters

100 kHz -30MHzto 1 GHz
1 MHz - Above 1 GHz
300 kHz -30MHzto 1 GHz
3 MHz - Above 1 GHz
Peak, Quasi-Peak & Average

Test measurements were made in accordance FCC Part 15.249, IC RSS-310, Section
3.10 “24-24.25 GHZz" License-exempt Radio Apparatus (All Frequency Bands):

Category Il Equipment.

The test methods used to generate the data in this test report is in accordance with
ANSI C63.4: 2003, 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 Continental Automotive SRR2-A Radar Sensor employs a frequency modulated

signal centered at 24.15 GHz.
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Issue Date: 9/2/2011

5. Measurements 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 (3 () |[RSS-3103.10| 62 | Compliant
Fundamental
Radiated Fleld Strength of | 45 549 (a).(c) N/A 6.3 | Compliant

armonics
Band Edge Measurements 1531'52)42%éd) RSS-310 3.10 6.4 Compliant
Spurious Radiated Emissions 151'6234290(9(1)’ RSS-GEN 4.9 6.5 Compliant
Occupied Bandwidth ANSI C63.4 N/A 6.6 Compliant
§13.1.7

99% Bandwidth N/A RS48(—3G1EN 6.7 Compliant
Conducted Emissions 15.207 RSS-GEN N/A th DUT uses batteries only.

724 Required

15.319 (i)
Public Exposure to Radio 2.1091 RSS-GEN 5.5, 6.9 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.

Status: 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 24.0 — 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.

S Amplitude’ Limit A Ant Ant Turntable
(GH2) (dBpv/m) (dBpv/m) s g Polarity Height Azimuth
Peak Avg Peak Avg H/V cm Deg
24.05 104.5 | 90.07 128 108 -17.93 \ 122 23.2
24.13 105.5 | 90.49 128 108 -17.51 \ 122 23.2
24.24 106.5 | 89.81 128 108 -18.19 \ 122 23.2

' All correction factors are included in the measurement values

6.2.1. Worst Case Field Strength — Low Part of Channel
5 Agilent  19:49:20 May 26, 2011
Mkrl 24.84807 GHz
Ref 118 dBpY #Atten 15 dB 184.6 dEpY

Freqg 24.85 GH=
FPea 1845 dBpl
QP HOT SELEQTED
Hwa UM dBEpl

i

Center 24.05 GH=z Span 18 MHz
Res BW 1 MH= VEH 3 MH= #3weep 10 ms (10601 pts)
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6. Measurement Data (continued)
6.2. Radiated Field Strength of Fundamental (15.249, Section (a), (c)), IC RSS-310 3.10

6.2.2. Worst Case Field Strength — Mid Part of Channel

Mkrl 2412737 GH=z
#Atten 15 dB 185.4 dBEpY

Freq 24.13 GH=z *
Pea 189.5 dEBEp
(a]=] MOT SELEC
Hwa =150 35 I | s

[t

Center 24.13 GH=z Span 1@ MH=z
Res EH 1 MH= YEH 3 MH=z #Sweep 180 ms (1OB1 pts)

6.2.3. Worst Case Field Strength — High Part of Channel
5 Agilent 11:18:41 May 26, 26

Mkrl 24.23732 GHz

Eef 116G dBpVY #Atten 15 dB 186.3 dBpV
#Peak 1
Log Freg 24.P4 GH=z *
5 Peal 184.5 dBpl
dB QP HMOT SELEQTED .

Hwg SH T dBEpp ‘1. "1'|’

1l
T '
W1 Mz HIY
33 FC HH!
A AA I Nl} | I
| I
Center 24.24 GH=z Span 18 MH=z
Res BW 1 MH=z VEH 2 MH=z #5neep 10 ms (18A1 pts)
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a))

Requirement: The 3 meter field strength of the harmonic emissions from intentional
radiators operated within the 24 — 24.25 GHz frequency bands shall
comply with the following: 500 microvolts/meter (54 dBuV/m), average
mode measurement. Peak field strength may not be greater than 20 dB
above the average limit (74 dBuV/m).

6.3.1. Wideband Fundamental

Amplitude® Limit
Signal (Féﬁi) (dBRV/m) (dBpv/m) M'gygi ; Result
Peak Avg Peak Avg
Low 48.11 57.43 36.39 78 58 -21.61 Compliant
Middle 48.29 62.35 37.70 78 58 -20.30 Compliant
High 48.48 59.24 35.58 78 58 -22.42 Compliant

"Measurements were taken at a distance of 1 meter and extrapolated to 3 meters.

- Agilent  89:17:21 May 24, 2011

Mkr3 45.47125 GHz

Ref 91.42 dBpY Ext Mix 74,82 JdBpY
#Peak
Log 1
5
dB/ ™ By a 5, b \ 2
I W I A T AT A R D
I”LWIILWI'.MJLMHIHHI!HH{KH
RN e [ A L LT L]
I JRAN A A, ﬂﬁrﬂ.ﬂﬂwww L
l r,r M T
RULERY V7 i
Center 48.29 GHz Span 5868 MHz
Res BH 1 MHz VEH 3 MHz Sweep 4 ms (481 pts)
Signal Peak Ampl 0Op Ampl Awvg Ampl Avg & LL1 Avg a LLZ
3 Freg dBpl) dBpl dBpl) dB dB
48.11 GH=z EE.37 45.93
2 48.29 GH=z 7789 47,24
3 48,48 GHz 74,748 45,12
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a)),

6.3.1. CW Generated Fundamental

Amplitude® Limit
Signal (Ferﬁl') (dBpv/m) (dBpv/m) Mg:’élin Result
Peak Avg Peak Avg
Low 48.11 66.47 49.75 78 58 -8.25 Compliant
Middle 48.25 63.98 46.46 78 58 -11.54 Compliant
High 48.47 62.48 45.86 78 58 -12.14 Compliant

'Measurements were taken at a distance of 1 meter and extrapolated to 3 meters.

6.3.1.1. Low Frequency

2 Agilent  13:14:13

Mkrl 48.105118 GHz
Ref 81 dBpV Ext Min 76.01 dBpV
#Peak
Log

e i

” T
MWW Ak e T st
V1 52
53 FC
A AA
Center 48.11 GHz Span 58 MHz
Res BH 1 MHz WEW 3 MHz Sweep 4 ms (401 pts)
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6. Measurement Data (continued)
6.3. Radiated Field Strength of Harmonics (15.249, Section (a)),

6.3.1. CW Generated Fundamental

6.3.1.2. Middle Frequency
2 Agilent 13 2

Mkrl 48.250865 GHz
Ref 81 dBpV Ext Mix 73.52 dBp\
#Peak
Log
c +
dB/ jm\r?‘u”\ m\
A

bttt ot G T NS
M1 52
33 FC
A AA
Center 43.25 GHz Span 5@ MHz
Res BH 1 MHz VEH 3 MHz Sweep 4 ms (4801 pts)

6.3.1.3. High Frequenc

4 Agilent 11

Mkrl 48.472850 GHz
Ref 81 dBpV Ext Mix 7282 dBpy
#FPeak
Log
5 1
dB/ B

ﬁJwiNmeJLﬁvvwﬂﬁvyvﬂWNJ“Jiﬂthv %VVVWUmhﬁfﬂaﬂﬂﬁﬁf“&#“v“““#ﬂ#wJUﬁ
M1 32
53 FC
A AA
Center 48.47 GHz Zpan 50 MHz
Res BH 1 MH=z YEH 3 MH=z Sweep 4 ms (401 pts)
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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.

Band Edge Limit Margin
Frequency Result
(GHz) Freq (dBpVv/m) (dBupVv/m) (dB)
GHz | peak | Avg Peak Avg | Peak Avg
2415 Lower | 24.00 | 65.08 | 45.95 78 58 -12.92 -12.05 | Compliant
' Upper | 24.25 | 76.80 | 50.08 78 58 -1.20 -7.92 Compliant

6.4.1. Band Edge Measurements - Lower Band Edge
8:19 May 26, 2011

=2 Agilent 13:08

Mkrl 23.9378 GHz

Ref 113 dEpVY Atten 15 dB 65.87 dBEpV
#Peak
Lag Fregq 24 IGH=z
5 Peal 65,05 dEp)
dB QP NOT SELEQTED
Hwa 4000 dEpN
QL@ | Marker
dEpy | 23.996982000 GHZ
65.87 dBpV
d 1
Vi 352
33 FC
A AA
- "
23 1y
PP TR AT e L o
Start 23.95 GH= Stop 24.85 GH=z
Fes BEW 1 MH= #\WBH 3 MH=z Sweep 10 ms (1861 ptsh
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6. Measurement Data (continued)
6.4. Band Edge Measurements (continued)
6.4.2. Band Edge Measurements - Upper Band Edge

5 Agllent 151750 Jun 24, 2011 R T
Mkr2 24.25144 GHz
Ref 110 dBp Atten 15 dB 76.8 dBY
Peak
Log W
5 !
dB/f
I

_ | M ;
M1 W2
53 FC 1AL '1“"%1‘“.\...

ol I m I WWMWMW

S—
==

Center 24.25 GHz Span 40 MHz
Res BW 1 MHz VBW 3 MH:z Sweep 10 ms (1001 pts)
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Test Number: 206-11R1 Issue Date: 9/2/2011

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 30 MHz to EUT 10" Harmonic (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.

6.5.1. Regulatory Limit: FCC Part 209, Quasi-Peak

Frequency Range Distance Limit
(MHz) (Meters) (dBpVv/m)

30 to 88 3 40.0

88 t0 216 3 43.5

216 to 960 3 46.0

Above 960 3 54.0

6.5.2. Test Results, 30 MHz to 1 GHz
6.5.2.1. Horizontal Polarity"

Eﬁﬂ A9:47:33 AFR 13, ZH11
tHE-11 Continental SRRC-A Sensor FCC 15.°@8 H
RCTY DET: FERK
MERS DOET: FERK
MEE 93@.5 HH=z
3A.84 dBEpW
LOG  REF 47.@ dEuW PRERMF 0ON
5
dB a |
HATH |
H dBE
m
UR SE MN
SC FC
RCORR W”'ﬂ*’”
ﬂ \ HW&JWJ
sl J'IWAIIWWI'-’\, mmMﬁmM
CEMTER 515.F MHz SPAN 978.A HMHz
L #]F BW 128 kHz AUG BW 38@ LkH: SHF 909 msec

Includes all correction factors.
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Test Number: 206-11R1 Issue Date: 9/2/2011

6. Measurement Data (continued)

6.5. Spurious Radiated Emissions, 30 MHz to EUT 10" Harmonic (15.249, Section (d)),
IC RSS-GEN

6.5.2. Test Results, 30 MHz to 1 GHz
6.5.2.2. Vertical Polarity’

[#@] @3:533:2B RPR 13, 2@11
gA6E-11 Continenial 5RKREC-A S5ensor FCC 15.°0B3 W
ACTY DET: FERK
MERS DET: PFERK
MEE BE81.1 HH=z
3c. 36 dEpv
LOG  REF 47.@ dBuY PREAMF OM
5
dB a |
HATH |
A dE
wquﬁ'*
i
UR SE A
5C FC o J‘”
HEDRRJ AR WM’
mw-‘r\ﬁ fer fy!
CEMTER 515.8 MHz SFRN 97@.8 MHz
L #1F BW 128 kHz RUG EW 38B kH: SHP 909 msec

! Includes all correction factors.

6.5.3. Test Results, > 1 GHz

There were no measureable emissions above 1 GHz except the harmonic
emissions detailed in section 6.3 of this test report.
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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.

® A

Issue Date: 9/2/2011

Channel gg\gg
Channel Frequency Bandwidth
MHz MHz
N/A 24150 190.2
6.6.1. 26 dB Bandwidth Plot
- Agilent  15:44:57 Jun 24, 2011 F T
Mkr1 & -190.2 MHz
Ref 110 dBpv Atten 15 dB 0.193 dB
Peak
IR
: I R A
dB/f |
T | | T U I
M1 W2 {
S3 FC f
A AA
I, Ll
“ |
Start 24 GHz Stop 24.3 GHz
VBW 3 MHz Sweep 10 ms (1001 pts)

Res BW 1 MHz
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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.

Channel P%S\’/:/gr
Channel Frequency | . ndwidth
MHz MHz
N/A 24150 188.1326

#Res BH 1 MHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

188.1326 MHz

-711.967 kHz
197.338 MHz

6.7.1. 99% Bandwidth Plot
% Agilent B:23 M
Ret 118 dBpY Atten 15 dB
#Peak 1‘11
Lo L [
5 |1 ——
dB/ ¢
/
/
/
J/ L
- T
il
Center 24.15 GHz Span 308 MHz
#YBH 3 MHz Sweep 10 ms (1081 pts)

Occ BH % Pur
% dB

99.88 %
-26.80 dB
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6. Measurement Data (continued)

6.9. 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:

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.
Peak Measured
Frequency Field Distance Agt:i?]rlla Output
Channel Strength Power
(GHz) (dBpV/m) (m) (dBi) (mW)
N/A 24.24 106.50 3.0 12.5 0.7535659
I DUT DUT .
Channel | Distance ORUETIS ) /=] Power Density e Result
(cm) Power Gain (mW/cm2)
(@Bm) | (@B)  Mmwiemz) | (wim2)
)] &) 3 4) ®)
N/A 20.0 -1.23 12,5 0.0026659 ‘ 0.0266595 1 Compliant
_ OP+AG
PD = (4 x T x d?)

agRrwb

PD = Power Density (mW/cm2)
OP = DUT Output Power (dBm)

AG = DUT Antenna Gain (dBi)

d = MPE Distance (cm)

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.
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7. 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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