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EMC Test Report

Project Number: 3953917
Report Number: 3953917EMCO03 Revision Level: 0

Client: Continental Automotive Systems, Inc.

Equipment Under Test: Wireless Modem Module with WiFi
Model: FANW
FCC ID: LHJ-FANW
IC ID: 2807E-FANW

Applicable Standards: FCC Part 15 Subpart C, 8§ 15.247
RSS-247, Issue 1, May 2015
RSS-GEN, Issue 4, November 2014

ANSI| C63.10: 2013

Report issued on: 02 May 2016

Test Result: Compliant

/
Tested by: / /;éy

Fendy Liauw, Egngineering Technician

Reviewed by: S (fi@;ﬁ
Jeremy Pickéns, Senior EMC Engineer

Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test report do not relate to
other samples of the same product. The manufacturer should ensure that all products in series production are in conformity with
the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any configuration other than that
detailed in the report, the manufacturer must ensure the new system complies with all relevant standards. Any mention of SGS
International Electrical Approvals or Testing done by SGS International Electrical Approvals in connection with distribution or use
of the product described in this report must be approved by SGS international Electrical Approvals in writing.
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1 Summary of Test Results
Test Description Test Specification Test Result
: RSS-247 S5.2 (1) .
Bandwidth 15.247(d) RSS-GEN S6.6 Compliant
Transmitter Output Power 15.247(b)(3) RSS-247 S5.4 (4) Compliant
Power Spectral Density 15.247(e) RSS-247 S5.2 (2) Compliant
Conducted Spurious Emissions / 15.247(d) RSS-247 S5.5 Compliant
Band edge
Radiated Spurious Emissions / RSS-GEN S6.13 .
Restricted Bands 15.35(b),15.209 RSS-GEN S8.10 Compliant
AC Powerline Conducted 15.107, 15.207 RSS-GEN S8.8 N/A(L)

Emission

(1) Not Applicable — The host device for the module is battery-powered and has no facility for

connection to the AC mains.

1.1 Modifications Required for Compliance
None

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts
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2 General Information

2.1 Client Information

Name:
Address:
City, State, Zip, Country:

2.1

Accrediting Body:
Type of lab:
Certificate Number:

Test Laboratory

Name:
Address:
City, State, Zip, Country:

Continental Automotive System, Inc.
21440 West Lake Cook Road
Deer Park, IL 60010, USA

SGS North America, Inc.
620 Old Peachtree Road NW, Suite 100
Suwanee, GA 30024, USA

A2LA
Testing Laboratory
3212.01

2.2 General Information of EUT

Type of Product:
Model Number:
Serial Number:

FCC ID:

IC ID:

IMEI Number:
Firmware Version:

Frequency Range:
Data Modes:
Antenna:

Rated Voltage:
Test Voltage:

Sample Received Date:
Dates of testing:

Wireless Modem Module w/ WiFi
FANW

CM082715B000193

LHJ-FANW

2807E-FANW
004401810201935

10.01

2400-2483.5MHz
802.11b, 802.11g, 802.11n (HT20), 802.11n (HT40),
Not specified — professional installation only

10.2 - 13.8vdc
12Vvdc

29 March 2016
12 — 20 April 2016

2.3 Operating Modes and Conditions

For spurious emissions measurements, only the worst-case mode with respect to peak power was
investigated: 802.11b, 1Mbps. Investigations covered the low, middle, and high channels in the 2400-
2483.5MHz band.

Continuous traffic was generated using QRCT test commands. Where the duty cycle measured below

99% and an RMS detector was employed, corrections of 10*LOG(1/D) were applied according to KDB
publication 558074 D01 DTS Meas Guidance v03r05.
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24  EUT Connection Block Diagram — Conducted Measurements

EUT

DC Supply

o9

NVIM

Spectrum
Analyzer
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25 EUT Connection Block Diagram — Radiated Measurements

EUT

=
5
zZ
|Jj| 50-Ohms
Inside Chamber

Outside Chamber

DC Power Supply
(©)

2.6 System Configurations

BT Manufacturer Description Model Number Serial Number
reference
A Continental WLAN/Cellular Module FANW CM082715B000193
Automotive
B Extech DC Power Supply 382280 12010471

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts
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3 Bandwidth

3.1 Test Result

Test Description Test Specification Test Result

RSS-247 S5.2 (1)

6 dB bandwidth / 99% OBW 15.247(d) RSS GEN S6.6

Compliant

3.2 Test Method

The procedures from ANSI C63.10: 2013 clause 11.8 and 558074 D01 DTS Meas Guidance v03r05
were used to determine the 6 dB bandwidth and 99% OBW.

3.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions
Temperature: 22.8 °C
Relative Humidity: 35.0 %

3.4 Test Equipment

Test Date: 18-Apr-2016 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 8-Oct-2017
COAXIAL CABLE SUCOFLEX 102 ROHDE & SCHWARZ B079823 4-Aug-2016

Note: The calibration period equipment is 1 year except for the FSV30 which is on a 2-year cycle.

3.5 Test Data
6dB Bandwidth | Occupied Bandwidth (99%)

Protocol Channel Data Rate (MHz) (MHz)
802.11b 1 11 Mbps 9.898 13.647
802.11b 6 11 Mbps 9.238 13.937
802.11b 11 11 Mbps 9.218 13.767
802.11g 1 54 Mbps 16.31 16.426
802.11¢g 6 54 Mbps 16.328 16.487
802.11g 11 54 Mbps 16.425 16.397
802.11n 1 MCS7 17.729 17.656
802.11n 6 MCS7 17.719 17.726
802.11n 11 MCS7 17.68 17.656
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Sample Plots
Spectrum n%:ll
Ref Level 20.00 dBm @ RBW 100 kHz
Att 40dB  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 7.04 dBm)|
10 db ML 2.41412000 GHz|
m L ndg 6.00 dB|
0.898000000 MHz
0 dem qQ fitgtor 243.9
-10 dBm '(Ir \
-20 dBm ﬁf \L
-30 dBm JJ wh
-40 dBm W"WV L"nWl.-f
Bt “N P
-60 dBm
-70 dBm
CF 2.412 GHz 4001 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value v-wvalue | Function \ Function Result |
M1 1 2.41412 GHz 7.04 dBm nde down 9.898 MHz
T1 1 2.407401 GHz 1.24 dBm nde 6.00 dB
T2 1 2.417299 GHz 1.04 dBm Q factor 243.9
il ) (T
Date: 18.APR.2016 09:34:13
Spectrum néll
Ref Level 20.00 dBm @ RBW 100 kHz
Att 35 dB  SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 3.44 dBm)|
245700100 GHz|
10 dBrm Occ Bw 17.656468706 MHZ|
1
Lnadaseh L)
Babinallana o T2
0 dem TTW:‘W: SNUIRIEE N
-10 dBm H\
-20 dBm
-30 dBm WWW}I‘“ ﬁnmwﬂﬂwrmﬂw
-50 dBm 1
-60 dBm
-70 dBm
CF 2.462 GHz 5001 pts Span 50.0 MHz
i ] X

Date: 18.APR.2016

SGS North America Inc.

09:51:55
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4 OQutput Power

4.1 Test Result

Test Description Test Specification Test Result

Peak Output Power 15.247(b) (3) RSS-247 S5.4 (4) Compliant

4.2 Test Method

Fundamental power measurements were recorded using the procedures from ANSI C63.10: 2013 clause
11.9 and KDB 558074 D01 Measurement Guidance v03r05.

Limit

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. For using antennas with greater than 6dBi of gain, the limit is reduced in dB by the
amount the gain exceeds 6dBi (e.g. for a 7.4dBi antenna, the limit is reduced from 30dBm to 28.6dBm)

43 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 22.8 °C
Relative Humidity: 33.3 %

4.4 Test Equipment

Test Date: 18-Apr-2016 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 8-Oct-2017
COAXIAL CABLE SUCOFLEX 102 ROHDE & SCHWARZ B079823 4-Aug-2016

Note: The calibration period equipment is 1 year except for the FSV30 which is on a 2-year cycle.
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Target Measured
Mode RateMbps Channel dB?n o
1 18 17.42
1 6 18 18.14
11 18 18.11
1 18 17.41
2 6 18 18.13
802.11b 11 18 18.08
1 18 17.46
5.5 6 18 18.26
11 18 18.17
1 18 17.44
11 6 18 18.22
11 18 18.16
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Target Measured
Mode RateMbps Channel dB?n dBm
1 15 15.43
6 6 15 15.9
11 15 15.91
1 15 15.44
9 6 15 15.92
11 15 15.9
1 15 15.42
12 6 15 15.91
11 15 15.87
1 15 15.45
18 6 15 15.93
802,11 11 15 15.9
1 15 15.31
24 6 15 15.77
11 15 15.79
1 15 15.32
36 6 15 15.82
11 15 15.78
1 15 15.34
48 6 15 15.84
11 15 15.79
1 15 15.32
54 6 15 15.81
11 15 15.77
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Target Measured
Mode RateMbps Channel dB?n dBm
1 15 15.41
MCSO0 6 15 15.87
11 15 15.76
1 15 15.32
MCS1 6 15 15.77
11 15 15.69
1 15 15.42
MCS2 6 15 15.91
11 15 15.81
1 15 14.83
MCS3 6 15 15.87
802.11n 11 15 15.82
1 15 14.78
MCS4 6 15 15.82
11 15 15.77
1 15 14.76
MCS5 6 15 15.79
11 15 15.78
1 15 14.78
MCS6 6 15 15.78
11 15 15.78
1 15 14.71
MCS7 6 15 15.77
11 15 15.74
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5 Power Spectral Density

51 Test Result

Test Description Test Specification Test Result

Power Spectral Density 15.247(e) RSS-247 S5.2 (2) Compliant

52 Test Method

Fundamental power measurements were recorded using the procedures from ANSI C63.10: 2013 clause
11.10 and KDB 558074 D01 Measurement Guidance v03r05. The lowest data rate for each modulation
was determined to be the worst-case.

Limit
The limit is 8 dBm.

53 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 22.8 °C
Relative Humidity: 33.3 %

5.4 Test Equipment

Test Date: 18-Apr-2016 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 8-Oct-2017
COAXIAL CABLE SUCOFLEX 102 ROHDE & SCHWARZ B079823 4-Aug-2016

Note: The calibration period equipment is 1 year except for the FSV30 which is on a 2-year cycle.

55 Test Data

DC DC Corr PSD Limit Margin
Protocol Channel Data Rate (%) (dB) (dBm) (dBm) (dB)
802.11b 1 1 Mbps 99.8 0 -1.28 8 -9.28
802.11b 6 1 Mbps 99.8 0 -0.82 8 -8.82
802.11b 11 1 Mbps 99.8 0 -1 8 -9
802.11¢g 1 6 Mbps 98.5 0 -5.06 8 -13.06
802.11¢g 6 6 Mbps 98.5 0 -5.24 8 -13.24
802.11¢g 11 6 Mbps 98.5 0 -5.48 8 -13.48
802.11n 1 MCSO0 98.8 0 -5.37 8 -13.37
802.11n 6 MCSO0 98.8 0 -5.55 8 -13.55
802.11n 11 MCSO0 98.8 0 -5.73 8 -13.73
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Sample Plot

Spectrum

o=
v
Ref Level 19.54 dBm Offset 0.50 dB & RBW 100 kHz

Att 35 dB @ SWT Zms @ VBW 300 kHz Mode Auto FFT
SGL Count 1007100

@ 1Rm AvglLog

M1[1] -5.37 dBm

2.41825400 GHz
10 dBrm

0dem

10 dem AN ey

-20 dBm

B N

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz 6001 pts Span 30.0 MHz

Date: 18.APR.2016 11:36:16

SGS North America Inc.

Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts
I

Member of the SGS Group (SGS SA)



Test Report Number: 3953917EMCO03 Rev: 0
Continental Automotive Systems, Inc. / FANW
Page: 16 of 42

6 Conducted Spurious Emissions

6.1 Test Result
Test Description Test Specification Test Result

Conducted Spurious Emissions 15.247(d) RSS-247 S5.5 | Compliant

6.2 Test Method

Spurious emissions in non-restricted frequency bands were recorded using the methods defined in ANSI
C63.10: 2013 clause 11.11 and KDB 558074 D01 Measurement Guidance vO3r05.

Lowest, middle, and highest channels were investigated. Only the worst-case (lowest data rate) for each
modulation was reported.

Because the maximum conducted (average) output power was used to determine compliance with the
output power limits, the limit is 30 dB below the maximum in-band peak PSD level in 100 kHz.

6.3 Test Site
SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 22.8 °C
Relative Humidity: 31.9 %

6.4 Test Equipment

Test Date: 18-Apr-2016 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 8-Oct-2017
COAXIAL CABLE SUCOFLEX 102 ROHDE & SCHWARZ B079823 4-Aug-2016

Note: The calibration period equipment is 1 year except for the FSV30 which is on a 2-year cycle.
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6.5 Test Data— DTS Bandedge
802.11b

Lower band edge / Upper band edge

Channel 1/ Channel 11
1Mbit/s
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Il

J

Date: 18.APR.2016 14:45:15 Date: 18.APR.2016 14:49:05

802.11g

Lower band edge / Upper band edge

Channel 1 / Channel 11
6Mbit/s

Spectrum u%l Spectrum
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6.6 Test Data— Conducted Spurious Emissions
Conducted Spurs — 802.11b, 1Mbit/s, Channel 1

Conducted Spurious Emissions
Heted mparious Emise! TR a 2 etV ES)
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S
°
t

-40.0T
-50.01
D sl
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-70.0
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Conducted Spurs — 802.11b, 1Mbit/s, Channel 6
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BOZAA A BPS 7 M 2)

Amplitude dBm
3
°
t

a0.0F i I S
-50.01 h T
Akbod | |
iy | |
-60.01+ ‘ ‘
-70.0 + +
30.00M 100.00M 1.00G 10.00G 25.00G

Frequency Info:: John Deere /PFA10794

Conducted Spurs — 802.11b, 1Mbit/s, Channel 11

Conducted Spurious Emissions
B02AAR Y PESs oMK 2)
200
1004
o
E 00}
°
GJ
©  200F
2
g w00}
<
400+
500+
Waevy
60.0+
70,0
30.00M 100.00M 1.00G 10.006 25.006
Frequency Info:: John Deere /PFA10794

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts

I
Member of the SGS Group (SGS SA)



Test Report Number: 3953917EMCO03 Rev: 0
Continental Automotive Systems, Inc. / FANW
Page: 20 of 42

Conducted Spurs — 802.11g, 6Mbit/s, Channel 1
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Conducted Spurs — 802.11n, MCSO, Channel 1
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7 Field Strength of Spurious Radiation

7.1 Test Result

Test Result
Compliant

Test Description Test Specification

Spurious Emissions 15.247 (d) and 15.209 RSS-247 S5.5

7.2 Test Method

Cabinet radiation emission measurements were performed with the antenna port terminated with a 50-
Ohm load. The measurement methods defined in ANSI C63.4: 2014 were used.

Lowest, middle, and highest channels were investigated. Only the worst-case (802.11b, 1Mbps) was
reported except at the restricted band edges where all three modulations were measured.

Test distance:
30 to 1000 MHz - The EUT to measurement antenna distance was 3 meters
1to 18 GHz - The EUT to measurement antenna distance was 1.6 meters
18 to 26 GHz - The EUT to measurement antenna distance was 1.6 meter

Limits within restricted bands of operation:

Frequency Limits™ Peak Limits
Microvolts/m dBuV/m dBuV/m
30 - 88 MHz 100 40 @ --
88 - 216 MHz 150 435 --
216 - 960 MHz 200 46 @ --
960 - 1000 MHz 500 54 @ --
1-40 GHz 500 54 © 74

(1) These limits are applicable to emissions outside of the intentional transmit frequency band.

(2) Quasi-peak limit
(3) Average limit

7.3 Test Site

SGS EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature:

23.9°C

Relative Humidity: 53.5 %
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7.4 Test Equipment

Test Date: 20 April 2016 Tester: FL

Equipment Manufacturer Nﬁsr:te)ter CaDdaF[);e

EMI TEST RECEIVER ESU8 ROHDE & SCHWARZ B085759 9-Jul-2016
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 4-Aug-2016
ANTENNA, BILOG JB6 SUNOL B079689 11-Sep-2016
DRG HORN (MEDIUM) 3117 ETS-LINDGREN B079699 26-Apr-2017
SMALL HORN LB-180400-20-C_KF A-INFO 15007 11-Mar-2016
RF CABLE NFS-290-78.7-NFS FLORIDA RF LABS B095019 4-Aug-2016

RF CABLE NMS-290-236.2-NMS FLORIDA RF LABS B095020 4-Aug-2016

17 FT N TYPE COAX CABLE HS 84133232 HUBER&SUHNER B079661 3-Aug-2016
RF CABLE SF106 HUBER&SUHNER B085903 3-Aug-2016
COAXIAL CABLE SUCOFLEX 102 HUBER&SUHNER B079822 4-Aug-2016
COAXIAL CABLE SUCOFLEX 102 HUBER&SUHNER B079824 4-Aug-2016
PREAMPLIFIER TS-PR18 ROHDE & SCHWARZ B094463 16-Feb-2017
FIXED GAIN AMPLIFIER NSP1840-HG MITEQ B087572 15-Oct-2016

Note: The calibration period equipment is 1 year.
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75 Test Data — Cabinet Radiation

2.4 GHz CH 1, 1Mbps
Vertical (30-1000MH2z)

FCC 209 3m — Limit
SGS Radiated Emlssmns — \Vertical Peak Emissions
Vertical
X Vertical Final QP measurement

7001

6001

500+ ’7

|

400 |

3001

2001

100t

0 I I
30.00M 100.00M 1.00G
01:21:25 PM, Saturday, April 30,2016 Frequency Info:: CH1
Frequency Raw QP Polarity Azimuth Height AF QP Value Limit Margin

MHz (dBuV) (V/IH) (CERIEES) () (dB/m) (dBuV/m) (dBuV/m) (dB)
30.04 31.6 \ 119.0 194.0 22.2 0.3 32.0 22.2 40.0 -17.8
49.09 36.1 \ 109.0 120.0 9.1 0.5 32.7 13.0 40.0 -27.0
49.50 37.7 \ 258.0 111.0 9.0 0.5 32.7 14.5 40.0 -25.5
49.91 37.5 V 287.0 111.0 8.8 0.5 32.7 14.1 40.0 -25.9
153.57 40.9 V 190.0 174.0 13.1 0.8 33.6 21.3 43.5 -22.2
941.85 25.5 \ 254.0 100.0 23.6 2.1 33.1 18.2 46.0 -27.9

QP Value = Level + AF + CL - Amp
Margin = QP Value - Limit
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2.4 GHz CH1, 1Mbps
Horizontal (30-1000MHZz)

) Rediated Emissions —— Horizontal Peak Emissions

Horizontal

X Horizontal Final QP measureme
700T

6001

5001 ’_

400

5 3001

20.0-%

1007 M i

38.00M 100.00M 100G
01:21:25 PM, Saturday, April 30,2016 Frequency Info:: CH1
Frequency Raw QP Polarity Azimuth Height AF QP Value Limit Margin
MHz (dBuV) (Y3)) (CERIEES) (cm) (dB/m) (dBuV/m) (dBuV/m) (dB)
30.24 28.5 H 26.0 325.0 22.0 0.3 32.0 18.8 40.0 -21.2
132.03 40.6 H 85.0 213.0 13.8 0.8 33.6 21.6 43.5 -22.0
154.07 46.9 H 233.0 241.0 13.1 0.8 33.6 27.3 43.5 -16.2
184.02 36.2 H 77.0 204.0 11.4 0.9 33.5 15.0 43.5 -28.6
500.46 25.8 H 60.0 374.0 18.5 1.5 33.2 12.6 46.0 -33.4
936.97 25.7 H 200.0 194.0 23.5 2.1 33.1 18.1 46.0 -27.9

QP Value = Level + AF + CL - Amp
Margin = QP Value - Limit
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2.4 GHz CH 1, 1Mbps
Vertical (1-18GHz)
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501

Amplitude dBuV/m

SO-M

20
1.00G 10.00G 18.00G
Frequency Info:: 2.4 GHz /Ch 1

SGS North America Inc. | Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts

I
Member of the SGS Group (SGS SA)



Test Report Number: 3953917EMCO03 Rev: 0
Continental Automotive Systems, Inc. / FANW
Page: 27 of 42

2.4 GHz CH 1, 1Mbps
Vertical (18-26GHZz)

Amplitude (dBuV/m)

— 15.209 Peak Limit
SGS — Peak Data
‘ RSE - Vertical — 15.209 Avg Limit
100T 2.4 GHz, Channel 1
90T
80T
70T
60T
50T
40+
30T
20
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Frequency Info:: 24 GHz / CH 01

2.4 GHz CH 1, 1Mbps
Horizontal (18-26GHz)

Amplitude (dBuV/m)
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2.4 GHz CH 6, 1Mbps
Vertical (30-1000MHz)

FCC 209 3m — Limit
SGS Radiated Er_mssmns — \Vertical Peak Emissions
Vertical
x  Vertical Final QP measurement
700T
600+
5001 ’7
> |
S 400 I
5 3001
2001
1001
0 |
30.00M 100.00M 100G
08:44:54 AM, Monday, May 02,2016 Frequency Info:: CH6
Frequency Raw QP Polarity Azimuth Height AF QP Value Limit Margin
MHz (dBuV) (Y3)) (CERIEES) (cm) (dB/m) (dBuV/m) (dBuV/m) (dB)
31.31 32.5 \ 58.0 119.0 21.2 0.3 32.0 22.0 40.0 -18.0
44.01 35.0 \ 320.0 100.0 11.7 0.4 32.5 14.7 40.0 -25.3
44.45 36.8 \ 3.0 129.0 11.4 0.4 32.5 16.2 40.0 -23.8
44.85 37.8 V 264.0 103.0 11.2 0.4 32.5 17.0 40.0 -23.0
45.33 33.3 V 226.0 110.0 10.9 0.4 32.5 12.1 40.0 -27.9
925.76 25.7 \ 43.0 174.0 23.2 2.1 33.1 17.8 46.0 -28.2

QP Value = Level + AF + CL - Amp
Margin = QP Value - Limit
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2.4 GHz CH 6, 1Mbps
Horizontal (30-1000MHZz)

) Radiated Em|35|0ns — Horizontal Peak Emissions
Horizontal
X Horizontal Final QP measureme
700T
600+
5001 ’_
> |
5 400 |
5 30.01
20.0+
10.01
0 ) | |
30.00M 100.00M 100G
08:44:54 AM,Monday, May 02,2016 Frequency Info:: CH 6
Frequency Raw QP Polarity Azimuth Height AF QP Value Limit Margin
MHz (dBuV) (Y3)) (CERIEES) (cm) (dB/m) (dBuV/m) (dBuV/m) (dB)
30.40 28.5 H 295.0 100.0 21.9 0.3 32.0 18.8 40.0 -21.2
122.76 39.5 H 267.0 296.0 13.9 0.7 33.6 20.6 43.5 -22.9
154.88 48.3 H 82.0 195.0 13.1 0.8 33.6 28.7 43.5 -14.8
183.11 39.6 H 127.0 157.0 11.4 0.9 33.5 18.4 43.5 -25.2
184.47 43.3 H 288.0 194.0 11.4 0.9 33.5 22.1 43.5 -21.4
184.93 43.0 H 286.0 185.0 11.4 0.9 33.5 21.8 43.5 -21.7

QP Value = Level + AF + CL - Amp
Margin = QP Value - Limit
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2.4 GHz CH 6, 1Mbps
Vertical (1-18GHz)
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2.4 GHz CH 6, 1Mbps
Vertical (18-26GHZz)

Amplitude (dBuV/m)

— 15.209 Peak Limit
SGS — Peak Data
‘ RSE - Vertical — 15.209 Avg Limit
100T 2.4 GHz, Channel 6
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40T
30T
20
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Frequency Info:: 2.4 GHz / CH 06

2.4 GHz CH 6, 1Mbps
Horizontal (18-26GHZz)

Amplitude (dBuV/m)
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Frequency Info:: 2.4 GHz / CH 06
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2.4 GHz CH 11, 1Mbps
Vertical (30-1000MHz)

FCC 209 3m — Limit
SGS Radiated Er_mssmns — \Vertical Peak Emissions
Vertical
x  Vertical Final QP measurement
700T
600+
5001 ’7
> |
5 400 |
5 3001
200+
1001
0 | | |
30.00M 100.00M 100G
09:10:53 AM, Monday, May 02,2016 Frequency Info:: CH11
Frequency Raw QP Polarity Azimuth Height AF QP Value Limit Margin
MHz (dBuV) (Y3)) (CERIEES) (cm) (dB/m) (dBuV/m) (dBuV/m) (dB)
32.16 33.1 \ 99.0 100.0 20.5 0.4 32.0 21.9 40.0 -18.1
44.43 36.5 \ 20.0 100.0 11.4 0.4 32.5 15.9 40.0 -24.1
44.86 37.9 \ 282.0 100.0 11.2 0.4 32.5 17.0 40.0 -23.0
122.79 36.2 V 127.0 100.0 13.9 0.7 33.6 17.3 43.5 -26.3
156.13 31.9 V 175.0 100.0 13.2 0.8 33.6 12.4 43.5 -31.1
937.07 25.7 \ 41.0 100.0 23.5 2.1 33.1 18.1 46.0 -27.9

QP Value = Level + AF + CL - Amp
Margin = QP Value - Limit
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2.4 GHz CH 11, 1Mbps
Horizontal (30-1000MHZz)

) Rediated Emissions —— Horizontal Peak Emissions

Horizontal

X Horizontal Final QP measureme
700T

6001

5001 ’_

400

5 3001

20.0-}&%\,“»‘\\1
100+ WM

38.00M 100.00M 100G
09:10:53 AM, Monday, May 02,2016 Frequency Info:: CH11
Frequency Raw QP Polarity Azimuth Height AF QP Value Limit Margin
MHz (dBuV) (Y3)) (CERIEES) (cm) (dB/m) (dBuV/m) (dBuV/m) (dB)
30.12 28.7 H 128.0 304.0 22.1 0.3 32.0 19.2 40.0 -20.8
123.21 39.1 H 88.0 256.0 13.9 0.7 33.6 20.2 43.5 -23.4
155.73 45.8 H 51.0 250.0 13.2 0.8 33.6 26.3 43.5 -17.2
175.60 39.0 H 135.0 185.0 11.7 0.9 33.5 18.1 43.5 -25.4
183.24 41.8 H 113.0 164.0 11.4 0.9 33.5 20.6 43.5 -22.9
184.08 41.2 H 142.0 185.0 11.4 0.9 335 20.0 43.5 -23.5

QP Value = Level + AF + CL - Amp
Margin = QP Value - Limit
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2.4 GHz CH 11, 1Mbps
Vertical (1-18GHz)
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2.4 GHz CH 11, 1Mbps
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8 Radiated Emissions at Band Edge / Restricted Band

8.1 Test Result

Test Description Test Specification \ Test Result

Field strength of spurious radiation 15.247 (d) and 15.209 | Compliant

8.2 Test Method

Because the device is not marketed with an antenna, peak and average field strength measurements
were performed at the restricted band edges of 2390MHz and 2483.5MHz and the maximum antenna
gain that would meet the limits was calculated. Measurements were made using the conducted methods
defined in Sections 12 and 13 of FCC publication DO1 DTS Meas Guidance v03r05. Additionally, a swept
conducted test was performed using the maximum antenna gain derived from the band edge
measurements to show compliance in all of the restricted bands.

Offset Calculations:
Offset calculations so that conducted measurements on the spectrum analyzer in dBuV represent field
strength measurements in dBuVv/m.

Offset = -20Log(D) + 104.8 - 107 + CL + DC + AG
Offset3m = -9.8 + CL + DC + AG

D = 3mDistance

CL=0.5dB Cable Loss

DC=0 Duty Cycle Correction Factor (Duty Cycle > 98%)
AG=2dB Antenna Gain (Lowest value that can be used per the KDB)

Offset =-9.2 dB

8.3 Test Site
3m Absorber Lined Shielded Enclosure (ALSE), Suwanee, GA

Environmental Conditions
Temperature: 24.1°C
Relative Humidity: 42.6 %

8.4 Test Equipment
Test Date: 18-Apr-2016 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Due Date
SIGNAL ANALYZER FSV30 ROHDE & SCHWARZ B085749 8-Oct-2017
COAXIAL CABLE SUCOFLEX 102 ROHDE & SCHWARZ B079823 4-Aug-2016
Note: The calibration period equipment is 1 year except for the FSV30 which is on a 2-year cycle.
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8.5 Test Data — Restricted Band Edge (Conducted)

Spectrum

Test Report Number: 3953917EMCO03 Rev: 0
Continental Automotive Systems, Inc. / FANW

802.11b
Lower band edge / Upper band edge

Channel 1 (18dBm Target) / Channel 11 (18dBm Target)
1Mbit/s

(]

Ref Level 117.00 dBpy
Att 35 dB @ SWT

Offset -9.24 dB @ RBW 1 MHz

55 @ VBW 32 MHz Mode Auto Sweep

Spectrum

Page: 37 of 42

(=]

Ref Level 117.00 dBpy

Att 35 dB @ SWT

Offset -9.24 dB @ RBW 1 MHz

55 @ VBW 32 MHz Mode Auto Sweep

® 1Pk View@2Rm View

® 1Pk View@2Rm View

mM2[2] 45.20 dBpV| M1[1] 56.72 dBpV|
110 dag 2.3900000 GHz|fl 115 gay 2.48350000 GHz
mM1[1] /Mﬁfmpv /,_/—\,-\/-\,__\ mM2[2] 46.35 dBpY|
004 GHz ] 2.48350000 GHz
100 dByr / \\ 100 dB
90 dBy: / \\ 20 g \
&0 dBy }7 dBy
D1 74.000 dBy D1 74.000 dBy
70 dBy 0 dBy \
60 de /, 60 de \/
"
oo o2 54,000 ey b - A / D2 54000 dy
S0 dBy = S0 dBy +
,JF\./J -
40 dBy 40 dBy
30 dep: 30 dep:
20 deps 2 20 deps =

Start 2.31 GHz

5001 pts

Stop 2.422 GHz

Start 2.452 GHz

5001 pts

Stop 2.5 GHz

)

J

Date: 19.APR.2016 09:55:06

Spectrum

I-Illlllll i

(

)

J

Illlllll-l wa

Date: 19.APR.2016

802.11g

09:51:55

Lower band edge / Upper band edge
Channel 1 (14.5dBm Target) / Channel 11 (14.5dBm Target)

6Mbit/s

&

Spectrum

Ref Level 117.00 depy
Att 35 dB @ SWT

offset -9.24 dB @ RBW 1 MHz

55 @ VBW 3 MHz Maode auto Sweep

(=]

Ref Level 117.00 dBpy

Att 35 dB @ SWT

Offset -9.24 dB @ RBW 1 MHz

55 @ VBW 3 MHz Mode auto Sweep

@ 1Pk View@2Rm View

@ 1Pk View@2Rm View

M1[1] 73.62 dBpY M1[1] 73.42 dBpY|
110 dey 2.3900990 GHZH 44 5 g, 5 2.48350960 GHz
M2[2] e BNy M2[2] 53.48 dBpY
2.3900000 G 2.48350000 GHz
100 dew / \ 0 g
a0 dey 7 / o dey \ \\w
20 dBp: / 0 dEy \ N
1
D1 74.000 diys 7 D1 74,000 By
70 depr 70 depr “W\
50 ds ‘i‘ / e [~ W
N u ! g
D2 54.000 dB docbi i D2 54.000 dB :
S0 dey S0 dey
40 dBy 40 dBy
30 dey 30 dBy
F1
20 By i 20 dey F‘l

Start 2.31 GHz

5001 pts

Stop 2.422 GHz

Start 2.452 GHz

5001 pts

Stop 2.5 GHz

)

J

Date: 19.APR.2016 09:58:34

SGS North America Inc.

Illlllll-l W

Date: 19.APR.2016

(

11

J

09:40:28

Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts

Member of the SGS Group (SGS SA)



Test Report Number: 3953917EMCO03 Rev: 0
Continental Automotive Systems, Inc. / FANW

Page: 38 of 42

802.11n
Lower band edge / Upper band edge
Channel 1 (14dBm Target) / Channel 11 (13dBm Target)
MCSO0
[ Specrum )

Ref Level 117.00 depy

Spectrum

Ref Level 117.00 depy
Att 35 dB @ SWT

(=]

Offset -9.24 dB @ RBW 1 MHz

Offset -9.24 dB @ RBW 1 MHz

55 @ VBW 3 MHz Mode auto Sweep

Att

35 dB @ SWT

55 @ VBW 3 MHz Mode auto Sweep

@ 1Pk View@2Rm View

@ 1Pk View@2Rm View

M1[1] M1[1] 72.40 dBpY|
110 daw 23899100 GHz|[l 110 gay; 2.48352880 GHz
M2[2] A M2[2] 49.85 dBpY|
Y 2.48350000 GHz
100 dey 0 dey \
90 deu deu
80 dBy 50 dBy \
1
D1 74,000 dey D1 74,000 dey <
70 dBp: 70 dBp: \\
60 dBy f 60 dBy [
: i, 54000 B e e vt D2 54.000 dBy e Lot
50 dBp: 50 dBp:
40 dey 40 dey
30 dey 30 dey
20 deu FL 20 deu F‘l
Start 2.31 GHz 5001 pts Stop 2.422 GHz | |[Start 2.952 GHz 5001 pts Stop 2.5 GHz
e e
i ) (T I il ] WHNRRHAED ok
Date: 19.APR.2016 10:02:59 Date: 19.APR.2016 09:47:25

SGS North America Inc.

Consumer Testing Services 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 www.us.sgs.com/cts

Member of the SGS Group (SGS SA)



Test Report Number: 3953917EMCO03 Rev: 0
Continental Automotive Systems, Inc. / FANW
Page: 39 of 42

8.6 Test Data — Restricted Bands (Conducted)
Conducted Spurs — 802.11b, 1Mbit/s, Channel 1 (18dBm)
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Conducted Spurs — 802.11g, 6Mbit/s, Channel 1 (14.5dBm)
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Conducted Spurs — 802.11n, MCSO, Channel 1 (14dBm)

Conducted Spurious Emissions
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9 Revision History

REVISIon Description of changes Revision Date
Level
0 Initial release 02 May 2016
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