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1 JOBDESCRIPTION

1.1 Project Overview

The LCT08.2 module has been modified since thaérald-CC certification. The following modificatis were
made to the LCT08.2:

* Remove the analog data modem circuit on the médin ptie modem was used to provide data to the
service center during an AMPS call.

* Remove VCC A/D line input to processor on the nm@ih. This was used to ignore button presses when
the VCC voltage was out of range.

* Remove one A/D mux on the main pcb.
* The main pcb board layout on the TCU is modifieghgly to accommodate the above mentioned changes.

The hardware changes took place on the main pabchidnges were made to the transmitter circuitilyis report
contains a partial retest to verify that the charlgged above did not degrade the performancheoflevice beyond
the allowable limits.

1.2 Company Information

Company | nfor mation
Manufacturer: Continental Automotive Systems
Address: 21440 West Lake Cook Road
Deer Park IL 60010
Contact Name: Irina Shmagin
Telephone Number: (847) 932-9298

1.3 Test Sample Information
The LCT08.2 module is an in-vehicle monitoring syst

Test sample
M odel Number: LCTO08.2
Serial Number: Test Sample 1
FCC ID: LHJLCT8201
Device Category: Mobile
RF Exposure Category: General Population/Uncontrolled Environment
Transmission M odes: AMPS CDMA Cédl CDMA PCS
Frequency Range, MHz: 824 MHz-849 MHz 824 MHz-849 MHz 1850 — 1910 MHz
Maximum Conducted RF 26.8 dBm 23.42 dBm 22.88 dBm
Output Power :
Antenna Type: Not Supplied Not Supplied Not Supplied
Antenna L ocation: Externally Mounted Externally Mounted Externally Mued

Report Number: 3197074LEX-001 Page 3 of 21 FCC P2i, 24E, and 15B Evaluation
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Model No: LCT08.2

14 System Support Equipment
Table 1-1 contains the details of the support egeipt associated with the Equipment Under Test dutie testing.

Table 1-1: System Support Equipment

Description Manufacturer Model Number Serial Number
Laptop Compagq EVO N410c 3902A783
Power Supply Hewlett Packarp 6296A 1929A03879

15 CablesUsed During Testing
Table 1-2 contains the details of the cables useihal the testing.

Table 1-2: Interconnecting Cables Used During Testi

Cables
" o : Connection
Description Length | Shielding| Ferrites
'PH g 1eding ! From To
Multi-Conductor Wiring .
Harness (Data/Audio) 1.2m Yes No EUT Laptop/Test Equipment
Twisted Pair — DC Powe 1.2m No No EUT DC Powersyip
Twisted Pair —RS232 |, , No No EUT Laptop
Signal
Colman Cable 50 Ohm . .
Coax (M17/28 RGO58) im Yes No EUT Base Station Simulator
Colman Cable 50 Ohm - L
Coax (M17/28 RG058) Im Yes No EUT Resistive Termination
Report Number: 3197074LEX-001 Page 4 of 21 FCC P2, 24E, and 15B Evaluation
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Model No: LCT08.2

1.6 System Block Diagram(s)

FCC ID: LHILCT8201
ICID:2807E-LCT8201

The diagrams below detail the interconnection ef UT and its accessories during the testing.

Figure 1-1: Radiated Test Configuration
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Figure 1-2: Conducted Test Configuration
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1.7 Mode(s) of operation / Engineering Judgments

The LCT08.2 was powered by a 13VDC laboratory posugply.

The LCT08.2 comes equipped with a CDMA antenna (&ivtA connector) and a removable CDMA antenna. For
radiated testing, the CDMA antenna was connectédetd CT08.2. For conducted measurements the aatens
removed and a calibrated coaxial cable insertedd® the CDMA port and the measuring equipmentcfspe
analyzer or power meter). A base station simulais used to force the LCT08.2 to transmit at maxmoutput

power.

Report Number: 3197074LEX-001
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Evaluation For:Continental Automotive Systems FCC ID: LHJLCT8201
Model No: LCT08.2 ICID:2807E-LCT8201

2 EXECUTIVE SUMMARY

Testing performed for: Continental Automotive Sysse
Equipment Under Test: LCT08.2

Receipt of Test Sample: 12/1/2009

Test Start Date: 12/12/2009

Test End Date: 12/18/2009

The LCT08.2 was compliant with the requirementsGfC Part 15 Subpart B, Part 8§22, Part §24, RSSd&9,
RSS-133.

FCC RULE IC RULE DESCRIPTION OF TEST RESULT | PAGE
RSS-129 (9.2.2
§2.1046 RSS-133((6.2)) RF Power Output Compliant 8
RSS-129 (8.1.1)
§§§é(1k73(1 ) RSS-133 (6.3) Out of Band Emissions at Antenna c ' 10
. a Terminals ompliant
§24.238(a) RSS-129 (9.3, 9.4)

RSS-129 (10)

§15.100 RSS-129 (10) Receiver Spurious Emission Compliant | 20

RSS-Gen (7.2.3.2)

2.1 Modificationsrequired for compliance

No modifications were implemented by Intertek. #dults in this report pertain to the un-modifsasinple
provided to Intertek.

Report Number: 3197074LEX-001 Page 6 of 21 FCC P2i, 24E, and 15B Evaluation



LIEYEY ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Continental Automotive Systems FCC ID: LHJLCT8201
Model No: LCT08.2 ICID:2807E-LCT8201

3 TEST FACILITY

All testing was completed at the INTERTEK-
Lexington location at 731 Enterprise Drive,

Lexington Kentucky, 40510. The radiated emission
test site is a 10-meter semi-anechoic chamber. Th
chamber meets the characteristics of CISPR 16-1
and ANSI C63.4. For measurements, a remotely
controlled flush-mount metal-top turntable is used
rotate the EUT a full 360 degrees. A remote
controlled non-conductive antenna mast is used to
scan the antenna height from one to four meters.

For radiated immunity testing, removable ferrite
tiles are positioned between the transmitting amde
and the area occupied by the equipment under tes
The remaining tests typically are performed outsid
the chamber on the conducting ground reference
plane.

The Industry Canada filing number for this sit@@®2M-1 The FCC registration number is 485103.

3.1 Test Equipment

Description Manufacturer Model Number Serial Number Calibration due date
Horn Antenna EMCO 3115 6556 8/4/2010
Horn Antenna Antenna Research DRG-118/A 1086 71820
EMI Receiver Rohde & Schwarp ESI26 10887490.26 2010
Bilog Antenna EMCO 3142C 00051864 12/24/2009

AFS44-

Preamplifier Miteq 00102000-30- 987410 6/17/2010
10P-44

Base Station Simulator] Rhode & Schwarz CMU200 83089 6/24/2010

Report Number: 3197074LEX-001 Page 7 of 21 FCC B2t 24E, and 15B Evaluation
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4 CONDUCTED RF POWER
FCC Rule: §2.1046

731 Enterprise Drive, Lexington KY 40510

FCC ID: LHILCT8201
ICID:2807E-LCT8201

IC Rule: RSS-129 89.1 and RSS-133 86.2

41 Test Procedure

The transmitter output was connected to a calidratexial cable, the other end of which was coratett a Base
Station Simulator. The Base Station Simulator setsto force the EUT to its maximum power settifige EUT

was placed into a call and the transmitter outpag vead off the base station simulator in dBm. piwer output
at the transmitter antenna port was determinedduolng the value of the cable insertion loss to lthee station
simulator power reading.

Tests were performed at three frequencies (lowdhajcand high channels) and on the highest poweidewhich
can be setup on the transmitters.

42 Test Results

The LCT08.2 met the RF power output requirements@E Part 22 Subpart H and FCC Part FCC Part 2p&8ub
E. The test results are shown Table 4-1.

Table 4-1 - RF Power Variation with Temperature

CDMA Cell Band CDMA PCSBand AM PS Band
Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
1013 384 777 25 600 1175 991 384 799
23.42 23.09 22.85 22.88 22.74 22.8 26.8 26. 26
Report Number: 3197074LEX-001 Page 8 of 21 FCC P2i, 24E, and 15B Evaluation




LIEYEY ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Continental Automotive Systems FCC ID: LHJLCT8201
Model No: LCT08.2 ICID:2807E-LCT8201

5 OUT OF BAND EMISSION AT ANTENNA TERMINALS
FCC §2.1049, FCC §2.1051, §22.917(a), FCC §24.238(a

RSS-129 §6.3, §7.2.2, §8.1.1, §9.3, §9.4 §10

RSS-133 §6.3

Out of Band Emissiond'he power of any emission outside of the autteatiaperating frequency ranges must be
attenuated below the transmitting power (P) byctofaof at least 43 + 10 log(P) dB.

5.1 Test Procedure

Compliance with these rules is based on the useeasurement instrumentation employing a resolutadwidth
of 100 kHz or greater for the Cellular band and Havbr greater in the PCS band. In the 1 MHz barmmdaediately
outside and adjacent to the frequency block a uésol bandwidth of at least one percent of the sibisbandwidth
of the fundamental emission of the transmitter im@gmployed. A narrower resolution bandwidth iswypted in
all cases to improve measurement accuracy provitedheasured power is integrated over the fulliregu
measurement bandwidth (i.e. 100 kHz or 1 perceetm$sion bandwidth, as specified). The emissiordhédth is
defined as the width of the signal between two {3pione below the carrier center frequency andatoee the
carrier center frequency, outside of which all esioiss are attenuated at least 26 dB below thertrisies power.

The RF output of the transceiver was connectedsfpeatrum analyzer through appropriate attenualiba.Base
Station Simulator was set to force the EUT to ieximum power setting. The resolution bandwidthhef
spectrum analyzer was set at 1 MHz. Sufficieahsavere taken to show the out of band emissicasyifup to
10th harmonic.

Report Number: 3197074LEX-001 Page 9 of 21 FCC P2, 24E, and 15B Evaluation
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FCC ID: LHILCT8201
ICID:2807E-LCT8201

5.2 Test Results

The LCT08.2 met the out of band emission at antéamainal requirements.

Table 5-1 - Conducted Spurious Emissions

Spurious | Conducted
Emission Output
TX Frequency Power Limit Margin
EUT Mode Channel (GH2) (dBm) (dBm) (dB)
AMPS 991 1.6517 -22.49 -13 -9.49
AMPS 384 1.6766 -22.39 -13 -9.39
AMPS 799 1.7016 -14.82 -13 -1.82
AMPS 799 3.3767 -34.08 -13 -21.08
CDMA Cell 1013 1.6517 -24.11 -13 -11.11
CDMA Cell 384 1.6766 -24.10 -13 -11.1
CDMA Cell 777 1.6966 -16.23 -13 -3.23
CDMA Cell 777 3.3767 -36.28 -13 -23.28
CDMA PCS 25 3.6923 -27.73 -13 -14.73
CDMA PCS 600 3.72745 -30.94 -13 -17.94
CDMA PCS 1175 3.79759 -24.10 -13 -11.1
CDMA PCS 1175 5.6913 -29.64 -13 -16.64

Report Number: 3197074LEX-001
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Evaluation For:Continental Automotive Systems FCC ID: LHJLCT8201
Model No: LCT08.2 ICID:2807E-LCT8201
Figure 5-1: Out of band emissions at antenna teisin AMPS 991
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Figure 5-2: Out of band emissions at antenna taalsi- AMPS 384

Evaluation For:Continental Automotive Systems
Model No: LCT08.2
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Figure 5-3: Out of band emissions at antenna talsi- AMPS 799
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Figure 5-4: Out of band emissions at antenna talsi- CDMA Cell Channel 1013
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Figure 5-5: Out of band emissions at antenna talsi- CDMA Cell Channel 384
® Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Ref Lvl -24.10 dBm VBW 1 Mz
28.1 dBm 1. 67665331 GHz SWIr 6.5 s Uni t dBm
BT B ofse vi1|[T1] -24.10 den
20 1. 67665331 GHz

10|

- 10|

D1 -13 dBm

- 20|

<4

- 30

- 40

- 50

- 60|

-71. 9
Start 10 Mz 249 MHz/ Stop 2.5 GHz
Dat e: 12. DEC. 2009 12:11: 54
Marker 1 [ Ti] RBW 1 M RF Att 30 dB
Ref Lvl -35.82 dBm VBW 1 Mz
28.1 dBm 6.95390782 GHz SWr 100 ns Uni t dBr
28. 1
8.1 dp O fse vi|[T1)] -35.82 dBn
20 6.95390782 GHz
10
o

- 10|

D1 -13 dBm

- 20|

- 30

- 40 IV A A pacmga A N MV.AAMWA

- 50

- 60|

Start 2.5 Gz 1.75 GHz/ Stop 20 G

Dat e: 12. DEC. 2009 12:15:29

Report Number: 3197074LEX-001 Page 15 of 21 FCE 244, 24E, and 15B Evaluation



ETL SEMKO

731 Enterprise Drive, Lexington KY 40510

Evaluation For:Continental Automotive Systems FCC ID: LHJLCT8201
Model No: LCT08.2 ICID:2807E-LCT8201
Figure 5-6: Out of band emissions at antenna tealsi- CDMA Cell Channel 777
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Figure 5-7: Out of band emissions at antenna teatsiin CDMA PCS Channel 25
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Figure 5-8: Out of band emissions at antenna tatsi—- CDMA PCS Channel 600
® Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Ref Lvl 27.14 dBm VBW 1 Mz
28.1 dBm 1.88124248 GHz SWIr 6.5 s 1 Uni t dBm
BT B ofse vi|[T1 27.14 dBn
20 1.88124248 GHz
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Figure 5-9: Out of band emissions at antenna teisin CODMA PCS Channel 1175
® Marker 1 [T1] RBW 1 MHz RF Att 30 dB

Ref Lvl 26.89 dBm VBW 1 Mz
28.1 dBm 1.91118236 GHz SWIr 6.5 s 1 Uni t dBm
BT B ofse vi1|[T1] 26.89 dBn
20 1.91118236 GHz

10|

- 10|

D1 -13 dBm

- 20|

- 30

- 40
WWWN U\WW
WMWWWU
-50
- 60
-71. 9
Start 10 Mz 249 MHz/ Stop 2.5 GHz
Dat e: 12. DEC. 2009 12:21: 24
Marker 2 [T1i] RBW 1 Mz RF Att 30 dB
Ref Lvl -29.64 dBm VBW 1 Mz
28.1 dBm 5.69138277 GHz SWI 100 ns Uni t dBm
28.1
8.1 dp O fse Y2 [T1] -29. 64 dBn
20 5.69138277 Gz
Vi|[T1) -24.10 dBnf
3.79759519 Gz
10|
0
-10
| D1 -13 dBm
-20 T
A4
2
- 30| Y
- 40| n A W TN NN LY RNV Y
[~ WL PUEFT=E s R AT i A J T S
-50
- 60
71.9
Start 2.5 GHz 1.75 GHz/ Stop 20 GHz
Dat e: 12. DEC. 2009 12:20: 12

Report Number: 3197074LEX-001 Page 19 of 21 FCE 244, 24E, and 15B Evaluation



LIEYEY ETL SEMKO 731 Enterprise Drive, Lexington KY 40510

Evaluation For:Continental Automotive Systems FCC ID: LHJLCT8201
Model No: LCT08.2 ICID:2807E-LCT8201
6 RECEIVER SPURIOUSEMISSIONS

FCC §15.109

RSS-GEN (7.2.3.2)

6.1 Test Limits
Table 6-1 Radiated Emission Limit for FCC §15.109

Radiated Emission Limitsat 3 meters
Frequency Quasi-Peak limits,
(MHz) dB (uVv/m)
30 to 88 40.0
88 to 216 43.5
216 to 960 46.0
960 and up 54.0

6.2 Test Procedure

Measurements are made over the frequency range & to five times the highest frequency operatiithin
the device. The measuring receiver meets the nremeits of Section One of CISPR 16 and the meagaritenna
correlates to a balanced dipole. From 30 to 106z Mx quasi-peak detector was used for measurenidrave
1000 MHz, average measurements were performed.

Measurements of the radiated field are made welatitenna located at a distance of 3 meters frerBthr. If the
field-strength measurements at 3m cannot be machibe of high ambient noise level or for otheroaas
measurements may be made at a closer distanaxdople 1m. An inverse proportionality factor 6f@B per
decade should be used to normalize the measuradadtite specified distance for determining conmuiéa

The antenna is adjusted between 1m and 4m in helghte the ground plane for maximum meter readirgeh
test frequency.

The antenna-to-EUT azimuth is varied during the sueament to find the maximum field-strength reading

The antenna-to-EUT polarization (horizontal andigal) is varied during the measurements to firgl raximum
field-strength readings.

The EUT, where intended for tabletop use, is plawed table whose top is 0.8m above the groundepldine table
is constructed of non-conductive materials. Iteetisions are 1m by 1.5m, but may be extended figedd&UT.

Equipment setup for radiated disturbance testevi@t the guidelines of ANSI C63.4.
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6.3 Test Results

The LCT08.2 izompliant with the radiated disturbance requirements of BLE&.109 for a class B device. The
maximized emissions data can be found in FigureaGdl Table 6-2.

Figure 6-1 FCC §15.109 Receiver Spurious Emissignaphical Data

Intertek
Radiated Electromagnetic Emissions Receiver Emissions

30MHz - 10GHz Vertical And Horizontal

w0l S o e—

a0t

T PN
2001

L o
w0t

soof [

4 4
t 1

10.0M 100.0M 1.0

,
d

G 10.06

Frequency

Operator: J. Centers EUT: LCT08.2 Module

05:03:34 PM, Friday, December 11, 2009 Company: Continental Automotive Systems

Table 6-2 FCC 815.109 Maximized Radiated Emissions

Corr.
Polarity | Cab. Ant. Reading. Limit Delta | Azimuth | Tower
Frequency (H/V) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) (deg) (cm) Results

515.46 MHz H 3.1 18.51 30.5 46.02 -15.52 62 195Compliant
801.83 MHz H 3.9 22.19 33.19 46.02 -12.83 329 275Compliant
171.88 MHz V 1.73 10.22 22.21 43.52 -2131 197 350Compliant
462.9 MHz V 291 17.03 32.35 46.02 -13.67 2 310Compliant
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