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Test report

USA FCC Part 15.231, 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Periodic operation irbtéred 40.66-40.70 MHz and above 7
MHz.
Licence-Exempt Radio Apparatus (All Frequency Ban@stegory | Equipment.
General Requirements and Information for the edtifon of Radio Apparatus.

Identificacion del objeto ensayado..................  Remote control car key
Identification of item tested

Marca ........cccccevviiiiiiiiccci . CoONtinental

Trademark

Modelo y/o referencia tipo .............ccccccemmeeee.t. - A2C978066
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Other identification of the product ..................  Commercial name: A2C978066
FCC ID: KR5A2C978066
IC: 7812D-A2C978066

Final HW version ...........cccccevciiviiiiicceeee. .. A2C978066

Final SW VErSIiON ..........cooooviiiiiiiiiivieeeeeeeeeeeenl o

Serial NUMDET .......ooooiiiiiiiiccccccceee el —mm

Caracteristicas ..........cccccceovvvivvvsimmmnneeen . [mmobilizer, RKE, PASE.

Features

Fabricante ... Continental Automotive GmbH

Manufacturer Siemensstr. 12, 93055 Regensburg, Germany.

Método de ensayo solicitado, norma...............  USA FCC Part 15.231 10-1-14 Edition: Periodicragien in the
Test method requested, standard band 40.66-40.70 MHz and above 70 MHz.

USA FCC Part 15.209 10-1-14 Edition: Radiatedssion limits;
general requirements.

CANADA RSS-210 Issue 8 (December 2010).
CANADA RSS-Gen Issue 4 (November 2014).

ANSI C63.10-2013: American National Standard fosfirey
Unlicensed Wireless Devices.

Resultado...........ccccccovvvvciiiicniniicccceeee. |IN COMPLIANCE
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Competences and guarantees

AT4 wireless is a laboratory with a measurementifaén compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of fizsilivhose measurements data will be accepted juaan with
applications for Certification under Parts 15 oraf&e Commission's Rules. Registration Numbe@267.

AT4 wireless is a laboratory with a measuremerg 8it compliance with the requirements of RSS 2%2ué 1
(Provisional) and has been added to the list eldfisites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-1.

In order to assure the traceability to other natiand international laboratories, AT4 wireless hasalibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the datesented in this report, which is the resulthef measurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repartifis based on
the knowledge and technical facilities availabl&at wireless at the time of performance of the.tes

AT4 wireless is liable to the client for the maiméce of the confidentiality of all information agédd to the item
under test and the results of the test.

The results presented in this Test Report apply tinthe particular item under test establishethis document.

IMPORTANT: No parts of this report may be reproduced or qliotgt of context, in any form or by any means,
except in full, without the previous written persien of AT4 wireless.

General conditions
1. This report is only referred to the item thas adergone the test.

2. This report does not constitute or imply onatsn an approval of the product by the Certificatidadies or
competent Authorities.

3. This document is only valid if complete; no jerteproduction can be made without previous emitpbermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.

Usage of samples

Samples undergoing test have been selectethéglient

Sample M/01 is composed of the following elements:
Control N° Description Model Serial N° Date of reception

45541/012 Remote control car key with A2C978066 2015-04-30
antenna connector

1. Sample M/01 has undergone following test(s)opeamdix A:
Subclause (c). 20 dB Emission Bandwidth and Occlp&ndwidth.
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Sample M/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception

45541/003 Remote control car key with A2C978066 2015-04-16
integral antenna

1. Sample M/02 has undergone following test(s)opemdix A:
Section 15.231 Subclause (b) / 15.209. Field streagd Emission limitations radiated (Transmitter).

Sample M/03 is composed of the following elements:
Control N° Description Model Serial N° Date of reception

45541/007 Remote control car key with A2C978066 2015-04-16
integral antenna

1. Sample M/03 has undergone following test(s)opemdix A:

Subclause (a) (1). Transmitter deactivation.

Test sample description

The test sample consists of a remote control camkth 3 main operating modes: Immobilizer (Immat#f transponder
mode), RKE (Remote key functionality) and PASE &Raskey functionality)

Identification of the client

Continental Automotive GmbH

Siemensstr. 12, 93055 Regensburg, Germany.

Testing period

The performed test started 2015-05-05 ad finished on the same day.

The tests have been performed at AT4 wireless.

Environmental conditions

In the control chamber, the following limits weretexceeded during the test:

Temperature Min. ~ 15
Max. = 35 °C
Relative humidity m;;.::Z?OSO&
Shielding effectiveness > 100 dB
Electric insulation >101Q
Reference resistance to earth <0,5Q
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In the semianechoic chamber, the following limierg/not exceeded during the test.

Temperature Min. = 15 °C
P Max. = 35 °C
. - Min. = 20 %

Relative humidity Max. = 75 %
Air pressure Min. = 860 mbar

P Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <0,5Q

Normal site attenuation (NSA)

< +4 dB at 10 m distance between item under tedt an
receiver antenna, (30 MHz to 1000 MHz)

Field homogeneity

More than 75% of illuminated surface is betweem@ 6
dB (26 MHz to 1000 MHz).

In the chamber for conducted measurements, thesoly limits were not exceeded during the test:

Temperature Min. = 15°C
Max. = 35°C
Relative humidity Min. = 20 %
Max. = 35 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

Remarks and comments

1: Used instrumentation:

Conducted Measurements

1. Spectrum Analyzer Agilent E4440A
2. DC power supply R&S NGPE 40/40

Radiated Measurements

Last Cal. date
2014/05
2014/11

Last Cal. date

Semianechoic Absorber Lined Chamber

L ETS FACT3 200STP N-A.
> BiconicalLog antenna ETS 2014/03
’ LINDGREN 3142E

3. Multi Device Controller EMCO 2090 N.A.
Double-ridge Guide Horn antenna 1-18

4 GHz SCHWARZBECK BBHA9120p 201311

5. EMI Test Receiver R&S ESU 26 2013/08
Spectrum analyser Rohde & Schwarz

6. FSW50 2013/10
RF pre-amplifier 10 MHz-6 GHz

£ SCHWARZBECK BBV9743 2015/03

8 RF pre-amplifier 1-18 GHz 2015/02

Schwarzbeck BBV 9718

Cal. due date
2016/05
2017/11

Cal. due date
N.A.
2017/03

N.A.
2016/11

2015/08
2015/10

2016/03

2016/02

WireLess
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Testing verdicts

[N o) =T o] o] [ Tot=1 o] L= PSR : N/A
PSS .. : P
FAIL ... : F
NOt MEASUIE ....eviiieiiiiiiiiie et e e e e e e e : N/M
FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA[P| F | NMm
Section 15.231 Subclause (a) (1) / RSS-210 A1.1.1. Transmitter deactivation P
Section 15.231 Subclause (c) / RSS-210 A1.1.3. dizadih P
Section 15.231 Subclause (b) / 15.209 / RSS-210.21. Field strength and Emission P
limitations radiated (Transmitter
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Appendix A — Test result
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TEST CONDITIONS

Power supply (V):

Type of power supply = Lithium battery cell

Type of antenna = Integral antenna

TEST FREQUENCIES:
The equipment transmits at the nominal frequenc{33£92 MHz.

The equipment under test was scanned for spurioiss®ns in the frequency range 30 to 5000 MHz.

All radiated tests were performed in a semi-anectlbiamber. The measurement antenna is situated at a
distance of 3 m for the frequency range 30 MHz-1608z (30 MHz-1000 MHz Bilog antenna) and at a
distance of 1m for the frequency range 1 GHz-5 GH&Hz-18 GHz Double ridge horn antenna).

For radiated emissions in the range 1 GHz-5 GHt ith@erformed at a distance closer than the dpdcif
distance, an inverse proportionality factor of 20 per decade is used to normalize the measuredfadata
determining compliance. The sample is preparedhst transmits continuously when the batteries are
connected

The equipment under test was set up on a non-ctimdugvooden) platform one meter above the ground
plane and the situation and orientation was vaoeithd the maximum radiated emission. It was atsated
360° and the antenna height was varied from 1netrs to find the maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.
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Section 15.231 Subclause (a) (1) / RSS-210 Al.Trhnsmitter deactivation.

SPECIFICATION

A manually operated transmitter shall employ adwthat will automatically deactivate the transenitwvithin
not more than 5 seconds of being released.

RESULTS
The equipment can only operate in manual mode.

The transmission is activated by pressing a budtahceases after releasing it in less than 5 seqeed next
plot).

3 Agilent

Ref -16 dBm #fAtten B dB
#Peak

Log . .
18 Activation

dB/
Button release

LgAwy

W1 352
S3WC

£
f>50k

SN A N TR T PR PTG N PTRTIBINY VI A A

Center 433,920 MHz Span @ Hz
Res BH 38 kHz #VBH 30 kHz Sweep 2 5 (1008 pts)

Verdict: Pass
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Section 15.231 Subclause (c) / RSS-210 Al1.1.3. Baiutih

SPECIFICATION

FCC 15.231The bandwidth of the emission shall be no widantB.25 % of the centre frequency for devices
operating above 70 MHz and below 900 MHz. Bandwidtdetermined at the points 20 dB down from the
modulated carrier.

RESULTS (see next plots)
Nominal centre frequency = 433.92 MHz
Limit of spectrum bandwidth = 0.25 % of 433.92 MH4.084.80 kHz

RKE functionality (ASK modulation):

Measured 20 dB Bandwidth (kHZ 17.03

Measurement uncertainty (Hz) +319

Agilent

a Mkrz 17.83 kHz
Ret 5 dBm #Htten 20 dB -0.83 dE

#Peal

Log L

1@ 2R 2
o ] )

LSRR S N

il
-1849
dBm
LaFy
V1 52
Center 433.925 88 MHz Span 58 kHz
#Res BH 1.5 kHz #BH 4.3 kHz Sweep 21,31 ms (LAGA prs)
Marker Trace Type H Axiz Amplitudea
1 1 Frag 433.925 B8 MH= 1.8E dBm
2R 1 Freg 433,916 91 MH=z -18.92 dBm
20 [ Freg 17.83 kH= -B.63 dB
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PASE functionality (FSK modulation):

AT4@

WireLess

Measured 20 dB Bandwidth (kHZ

88.49

Measurement uncertainty (Hz)

+319

4 Agilent

Ref 5 dBm

#Htten 28 dB

a Mkre 88.44 kHz
8.59 db

#Peak

2 | A
VOV Y

dE/

)

-21.8

dBm

LaPfy

Y

Center 433.925 88 MHz

Span 208 kHz

#Res BN 3 kHz #BH 18 kHz Sweep 2111 ms (168@ pts)
Marker Trace H Axis Amplitudea
1 (1 433.916 @7 MHz -1.83 dBEm
2R (1 433.885 ¥3 MHz -21.89 dBm
2o (1 g8.49 kHz H.59 dB

Verdict: PASS
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Occupied Bandwidth

SPECIFICATION

AT4@

WireLess

RSS-210. A.1.1.3.the 99% bandwidth shall be no wider than 0.25%hef centrefrequency for devices

operating between 70 MHz and 900 MHz.

RESULTS
(see next plots).

RKE functionality (ASK modulation):

99% bandwidth (kHz) 30.8279
-26 dBc bandwidth (kHz) 39.412
Measurement uncertainty (Hz) +319

Fef 5 dEm #Atten 28 dE

LaAv

Ml 52
Center 433.925 66 MHz
#Res BH 1.5 kHz #UBH 4.3 kH=z

Occupied Bandwidth

Span 58 kHz

Sweep 21.31 ms (1808 pts)
Occ BH % Pwr 99,88 %

3@ 82?9 kHZ % dB -26.00 dB
Transmit Freq Error 1.581 kHz
¥ dB Bandwidth 39412 kH=z
Report No: (NIE)
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PASE functionality (FSK modulation):

AT4@

WireLess

99% bandwidth (kHz) 109.8720
-26 dBc bandwidth (kHz) 153.883
Measurement uncertainty (Hz) +319

Ref & dBm #Atten 20 4B

LgAw

M1 32
Center 433.925 66 MHz
#Res BH 3 kH= #/BW 16 kHz

Occupied Bandwidth
189.8720 kHz

Transmit Freq Error  5.730 kHz
» B Bandwidth 153.8583 kH=

Span 280 kHz

Sweep 2111 ms (1088 pts)

Occ BH £ Pwr
¥ dB

99.00 ¥
-26.00 db
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Section 15.231 Subclause (b)/15.209 / RSS-210 AA.TField strength and Emission limitations radiate

SPECIFICATION

(Transmitter)

The field strength of emissions from intentionalietiors shall not exceed the following:

Fundamental Field strength of fundamental Field strength of spurious
frequency (MHz) (LV/m) emissions (pV/m)
40.66 — 40.70 2,250 225
70— 130 1,250 125
130-174 1,250 to 3,750 ** 125 to 375 **
174 - 260 3,750 375
260 - 470 3,750 to 12,500 ** 37510 1,250 **
Above 470 12,500 1,250

**: Linear Interpolations. The maximum permittedwanted emission level is 20dB below the maximum

permitted fundamental level.

Spurious emissions shall be attenuated to thedistibwn in the above table or to the general lisfitswn in
Section 15.209/RSS-Gen, whichever limit permitéghér field strength.

For average radiated emission measurements ab@@MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wimesasuring with peak detector function.

RESULTS:

The field strength is calculated by adding corattiactor to the measured level from the spectroaiyaer.
This correction factor includes antenna factor)eddss and pre-amplifiers gain.

For PASE functionality (FSK modulation) the transsion of sample is continuous modulated.

For RKE functionality (ASK modulation) the transsiien of sample is pulsed so the average values of
transmitter fundamental and spurious emissionsal@ilated from the measured peak values usinguihe
cycle correction factos as indicated in standard ANSI C63.10-2013.
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Computation of duty-cycle correction factor for RKE functionality (ASK modulation).
# Agilent
a Mkr2 1247 ms
Ref 16 dBm #Htten 20 dB @87 dB
#Peak
Log 2 L)
1@
dB/
Lgﬂ\.l' by bty FY TR TR ¥R PN ot “."‘-‘:,"..'"'.,".“‘.‘ Nyl i, J_“l__‘.
M1 52
Center 433,928 MHz Span B Hz
Res BW 308 kHz #WBH 1 MHz Sweep 200 ms (1016 pts)
Markar Trace Typa * Axis Amplitude
1R (1] Tima B.36E m= 3.17 dBm
1a (13 Time 46.7 me B.57 dB
2R [y Time E.36E mz 3.17 dBm
28 [y Time 124.7 me H.87 dB
Pulse train period: 124.7 ms
Number of pulses within 100 ms: 1
Pulse duration: 46.7 ms
Duty-cycle correction factor calculation.
Sub-pulse Duration (ms) Number of pulses Sub-pulse“On
Time” (ms)
1 46.7 1 46.7
TOTAL ON 46.7
TIME:
Duty cycle correction factdr = 46.7 / 100 = 0.467
6 =20log (0.467) = -6.61 dB
Report No: (NIE)
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Frequency range 30 MHz-1000 MHz (see next plots)

RKE functionality (ASK modulation):

AT4@

WireLess

Frequency (MHz) Polarization Detector Emission Leve Limits (uV/m)
(HV/m) 15.231 (b) / 15.209
433.92 (Fundamental) V Peak 13,031.67 109,972:5/ -
867.817 V Peak 536.41 10,997.25/ 2000
Calculation for average level
Spurious frequency| Emission Level Duty-cycle Corrected Emission Limits (uVv/m)
(MHz) (dBpV/m) Peak| correction factor o Level
(dB) (dBuV/m) Average 15.231 (b) / 15.209
433.92 10,997.25 (80.82
(Fundamental) 82.30 6.61 75.69 dBpVv/m) / ---
1,099.725 (60.82
867.817 54.49 -6.61 47.88 dBuV/m) / 200 (46.02
dBuv/m)
Measurement uncertainty (dB)3.8 dB.
PASE functionality (FSK modulation):
Frequency (MHz) Polarization Detector Emission Leve Limits (uV/m)
(HV/m) 15.231 (b) / 15.209
433.92 (Fundamental) \% Peak 12,882.49 109,972:5/ -
Average 10,057.73 10,997.25/ ---
867.817 Y Peak 390.84 10,997.25 / 2000
Average 364.75 1,099.725/ 200

Measurement uncertainty (dB)3.8 dB.
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Frequency range 1 GHz-5 GHz (see next plots)

RKE functionality (ASK modulation):
All peaks are more than 20 dB below the limit.

Highest spurious levels.

Frequency (GHz) Polarization Detector Emission Leve Limits (uV/m)
(HV/m) 15.231 (b) / 15.209
1.3020 \Y, Peak 108.51 10,997.25 / 5,000
4.3393 \Y, Peak 53.64 10,997.25 /5,000
Calculation for average level
Spurious frequency| Emission Level Duty-cycle Corrected Emission Limits (UV/m)
(MHz) (dBuV/m) Peak| correction factor o Level
(dB) (dBuV/m) Average 15.231 (b) / 15.209
1,099.725 (60.82
1.3020 40.71 -6.61 34.10 dBuV/m) / 500 (54
dBuV/m)
1,099.725 (60.82
4.3393 34.59 -6.61 27.98 dBuV/m) / 500 (54
dBpV/m)
PASE functionality (FSK modulation):
All peaks are more than 20 dB below the limit.
Highest spurious levels.
Frequency (GHz) Polarization Detector Emission Leve Limits (uV/m)
(HV/m) 15.231 (b) / 15.209
1.3020 Vv Peak 102.56 10,997.25 / 5,000
Average 98.97 1,099.725 / 500
4.3393 Vv Peak 52.12 10,997.25 /5,000
Average 44.31 1,099.725 /500

Verdict: PASS.
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FREQUENCY RANGE 30 MHz-1000 MHz

RKE functionality (ASK modulation):

&

Ref 80 dBuvV/m

ATt

dB

RBW 100 kH=z
VBW 100 kHz
SWT 100 ms

AT4@

80

—70

VIEW Dl 80,8

dR=*

ol

—50

FCC |15
3

30

20

--10

-20

Start 30 MHz

Note: The carrier frequency (fundamental) was atéed using a notch filter.

97 MHz/

Stop 1 GH=z
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PASE functionality (FSK modulation):

® RBW 100 kH=z
VBW 100 kHz

Ref 80 dBuvV/m Attt 0 dB SWT 235 ms=

80

—70

ey
L)

VIEW
S D1 &80 dp*

50

FoC| 15
<

—30

—-10

-20

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The carrier frequency (fundamental) was atéed using a notch filter.
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AT4 wireless, S.A.

Parque Tecnoldgico de Andalucia, %
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WireLess

FREQUENCY RANGE 1 GHz to 5 GHz
RKE functionality (ASK modulation):

MultiView | Spectrum | -
Ref Level 80.00 dButv//m

& RBW 1 MHz

& Att 0dB & SWT 1s & VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

70 dBpvm:

B0 dBVFm ————H2 60.820 dBpv/m:
H1 54.000 dBps//m

S0 dBpv/m

40 dBpvm

30 dBpv/m

20 dBpv/m - ‘ ‘ L""""‘

| dBvym

0 depvy/m

-10 depv/m

1.0 GHz 3000 pts 400.0 MHz/ 5.0 GHz

PASE functionality (FSK modulation):

MultiView | Spectrum =
Ref Level 80.00 dBuv/m

@ RBW 1 MHz

® Att 0dB ® SWT 1= VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

70 dBpvfm
&0 dEpWm F————H2 60.820 dBpv/m:
H1 54.000 dBpwym
S0 depvfm
40 dBpWfm
30 depvfm
S ‘ M
W\L\*W/WMN}\WVJ\WW
pestom sy e tdon ot
WM

Wi

0 dBpsfm

-10 depv/m

1.0 GHz 3000 pts 400.0 MHz/ 5.0 GHz
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