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1.1 Modifications Required to Compliance

None
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2 General Information

2.1 Client Information

Name: Continental Automotive System, Inc..
Address: 21440 West Lake Cook Road
City, State, Zip, Country: Deer Park, IL 60010, USA

2.2 Test Laboratory

Name: SGS North America, Inc.
Address: 620 Old Peachtree Road NW, Suite 100
City, State, Zip, Country: Suwanee, GA 30024, USA

2.3 General Information of EUT

Type of Product:
Model Number:
Serial Number:

IMEI Number:
FCC ID:
IC ID:

Rated Voltage:
Test Voltage:

Tx Frequency Range:

Tested bands for C2PC:

FCC Classification:
Type:

Sample Received Date:
Dates of testing:

Wireless Modem Module

BL28NA-001

ADN171020001760, ADN171020000184
014831000001760, 014831000000184
LHJ-BL28NAOO1

2807E-BL28NA001

10.2 -13.8 Vdc
12 Vdc

826.4 — 846.6 MHz (WCDMA Band V)
1712.4 — 1752.6 MHz (WCDMA Band IV)
1852.4 — 1907.6 MHz (WCDMA Band I1)
1852.4 — 1907.6 MHz (WCDMA Band 1)

PCS Licensed Transmitter PCB
Pre-Production

17 April 2018, 05 June 2018
21 May to 29 June and 15-17 October 2018

2.4 Operating Modes and Conditions

The EUT was exercised by connecting a CMW 500 Radio Communication Tester to the device. The
CMW was used to control signaling and channel during testing.
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3 RF Output Power

3.1 Test Result
Test Description

RF Output Power

Test Report Number: 4297829EMCO02 Rev: 1
Continental Automotive Systems, Inc. / BL28BNA-001

Basic Standards
FCC 2.1046
RSS-GEN (6.12)

Page: 5 of 23

Test Result

Reported

3.2 Test Method

The EUT was directly connected to a Radio Communication Tester (CMW 500) and a radio link was
established. The output power of the EUT was set to maximum value by using the maximum power
setting on the CMW. The output power was measured using the CMW internal measurement functions.

3.3 Test Site

SGS EMC Laboratory, Suwanee, GA

Environmental Conditions

Temperature: 23.3 °C
Relative Humidity: 53.0 %
Atmospheric Pressure: 98.3 kPa

3.4 Test Equipment

Test End Date: 15-Oct-2018 Tester: MT
Equipment Model Manufacturer Asset Number Cal Due Date
RF CABLE (TS8997) 141 HUBER & SUHNER B095588 25-Jul-2019
WIDEBAND RADIO
COMMUNICATION TESTER CMW500 ROHDE & SCHWARZ B094874 25-Jan-2020

e Unless otherwise noted, equipment is on a 1-year calibration cycle.
e Based on manufacturer’s specifications, the CMW 500 is on a 2-year calibration cycle.
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3.5 Test Data
Band Il Max: 23.22 dBm (0.210 W)
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HSUPA
UpLink UL Frequency Measured Power Cable Loss Conducted Power
Band Subtest
Channel (MHz) (dBm) (dB) (dBm)
Band 2 9262 1852.4 Subtestl 22.13 0.53 22.66
Band 2 9400 1880 Subtestl 21.97 0.54 22.51
Band 2 9538 1907.6 Subtestl 21.86 0.54 22.40
Band 2 9262 1852.4 Subtest2 20.79 0.53 21.32
Band 2 9400 1880 Subtest2 21.31 0.54 21.85
Band 2 9538 1907.6 Subtest2 21.45 0.54 21.99
Band 2 9262 1852.4 Subtest3 20.30 0.53 20.83
Band 2 9400 1880 Subtest3 20.98 0.54 21.52
Band 2 9538 1907.6 Subtest3 21.01 0.54 21.55
Band 2 9262 1852.4 Subtest4 21.72 0.53 22.25
Band 2 9400 1880 Subtest4 21.61 0.54 22.15
Band 2 9538 1907.6 Subtest4 21.65 0.54 22.19
Band 2 9262 1852.4 Subtest5 22.00 0.53 22.53
Band 2 9400 1880 Subtest5 22.58 0.54 23.12
Band 2 9538 1907.6 Subtest5 22.38 0.54 22.92
HSDPA
Band UpLink UL Frequency Modulation Subtest Measured Power Cable Loss Conducted Power
Channel (MHz) (dBm) (dB) (dBm)
Band 2 9262 1852.4 QPSK Subtestl 22.16 0.53 22.69
Band 2 9262 1852.4 16-QAM Subtestl 22.13 0.53 22.66
Band 2 9400 1880 QPSK Subtestl 22.58 0.54 23.12
Band 2 9400 1880 16-QAM Subtestl 22.68 0.54 23.22
Band 2 9538 1907.6 QPSK Subtestl 22.46 0.54 23.00
Band 2 9538 1907.6 16-QAM Subtestl 22.59 0.54 23.13
Band 2 9262 1852.4 QPSK Subtest2 22.08 0.53 22.61
Band 2 9262 1852.4 16-QAM Subtest2 22.06 0.53 22.59
Band 2 9400 1880 QPSK Subtest2 22.56 0.54 23.10
Band 2 9400 1880 16-QAM Subtest2 22.55 0.54 23.09
Band 2 9538 1907.6 QPSK Subtest2 22.39 0.54 22.93
Band 2 9538 1907.6 16-QAM Subtest2 22.43 0.54 22.97
Band 2 9262 1852.4 QPSK Subtest3 21.57 0.53 22.10
Band 2 9262 1852.4 16-QAM Subtest3 21.56 0.53 22.09
Band 2 9400 1880 QPSK Subtest3 22.02 0.54 22.56
Band 2 9400 1880 16-QAM Subtest3 22.01 0.54 22.55
Band 2 9538 1907.6 QPSK Subtest3 21.80 0.54 22.34
Band 2 9538 1907.6 16-QAM Subtest3 21.90 0.54 22.44
Band 2 9262 1852.4 QPSK Subtest4 21.58 0.53 22.11
Band 2 9262 1852.4 16-QAM Subtest4 21.56 0.53 22.09
Band 2 9400 1880 QPSK Subtest4 22.03 0.54 22.57
Band 2 9400 1880 16-QAM Subtest4 22.02 0.54 22.56
Band 2 9538 1907.6 QPSK Subtest4 21.80 0.54 22.34
Band 2 9538 1907.6 16-QAM Subtest4 21.71 0.54 22.25
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4 Band Edge and Conducted Spurious Emissions

4.1 Test Result

Test Description Basic Standards Test Result

FCC 2.1051
FCC 24.238(a) Pass
RSS-133 (6.5.1)

Band Edge and Conducted
Spurious Emissions

4.2 Test Method

The conducted power at the EUT antenna port of the band edge (out-of-band) and spurious band
emissions are measured by means of a calibrated spectrum analyzer. The spectrum is investigated from
the lowest radio frequency signal generated in the equipment, without going below 9 kHz, up to at least
the tenth harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower. The power of
any emissions outside the licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) measured in watts by at least 43 + 10 log (P) dB.

4.3 Test Site
SGS EMC Laboratory, Suwanee, GA
Environmental Conditions Band Edge Conducted Spurious Emissions
Temperature: 23.7 °C 23.4°C
Relative Humidity: 50.3 % 50.5 %
Atmospheric Pressure: 98.5 kPa 98.2 kPa

4.4 Test Equipment
Band Edge Tests

Test End Date: 17-Oct-2018 Tester: MT

Equipment Model Manufacturer Asset Number Cal Due Date

SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 1-Nov-2019
RF CABLE 1134 GORE B094785 25-Jul-2019

RF CABLE (TS8997) 141 HUBER & SUHNER B095588 25-Jul-2019

ATTENUATOR, 10DB BW-S10W2 MINI-CIRCUITS 15032 CNR

POWER SPLITTER ZFRSC-183-S+ MINI-CIRCUITS B101741 25-Jul-2019
COMVIC//I"LJDIEESANI'II%EA'IPIEKS)TER CMW500 ROHDE & SCHWARZ B094874 25-Jan-2020

Conducted Spurious Emissions Tests

Test End Date: 21-May-2018 Tester: JL
. Asset Cal Due
Equipment Model Manufacturer Number Date
RF CABLE SF102 HUBER & SUHNER B079822 27-Jul-2018
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ 13628 2-Oct-2018

WIDEBAND RADIO
COMMUNICATION TESTER
e Unless otherwise noted, equipment is on a 1-year calibration cycle.
e Based on manufacturer’s specifications, the CMW 500 is on a 2-year calibration cycle.

CMW500 ROHDE & SCHWARZ B094874 20-Jan-2020

SGS North America Inc. | Consumer and Retail 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.Sgs.com
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45 Test Data - Band Edge

WCDMA, Band Il
Low Channel (9262) High Channel (9538)
(spectrum o (spectrum o
Ref Level 30,00 dBm  Offset 16.90 dB & RBW 50 kiz Ref Level 30,00 dBm _ Offset 16.00 dB & RBW 50 kiz
Att 30d8  SWT _ 37.0ps  VBW 200 kiz__ Mode Auto FFT Att 30d8  SWT _ 37.0ps  VBW 200 kiz__ Mode Auto FFT
@17k Max @17k Max
Limit Gheck PABS m1i[1] 16.04 dBm Limit ¢heck PABS mi[1] 17.60 dBm
Line Bhnd 2 PABS 1 GH2z| Line Band 2 PABS 1.9100000 GH2|
20d Pand 2
P | APAAANS A
10 der //M ,‘\ 10 dBrmy e [
/ \
o5 [ \ o \
-10di - -1l
Band 2 \ MT
20 d| A U o di
-30 dB - P W 30dB \V/\ 2l
i VYA
|40 dameiord 40d [MaraaA,d L
50 di 50 df
50 di 50 di
CF 1.85 GHz 691 pts Span 10.0 ViHz CF 1.91 GHz 691 pts Span 10.0 ViHz
H ] Measuring...” GHENNNNND 05:14:27 PM H ] Measuring...” GHENNNNND 05:25:20 PM
Date: 17.0CT.2018 17:14:2 Date: 17.0CT.2018 17:25:2(
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4.6 Test Data - Conducted Spurious Emissions
WCDMA, Band II, Low Channel

@ “REW 1 kHz Mark T1 ) ® *VBW 30 kHz

T
*VBW 3 kHz 5.91 dBn Ref 0 dBm Att 10 dB SWT 300 ms 57.760000000 kHz

Ref 0 aBm Ate 10 aB Swr 145 ms 35.324700000 kiiz
5 offjer 22]5 am
o ofefer  22]5 am
| A ] .
Lo
2 a8
B = |
BE | VL
.
Fosc
es
es L
oo
1 43 dem
- o |~
aoe
o8
L e
L. e
L., -
v
%W WWJ (LAt LI -
ety g u' TV W
100 100
Center 79.5 kHz 14.1 kHz/ Span 141 kHz Center 15.075 MHz 2.985 MHz/ Span 29.85 MHz
Date: 21.MAY.2018 13:16:40 Date: 21.MAY.2018 13:14:10
® *RBW 1 MHz Marker [T1 ]
* VBW 3 MHz
Ref 20 dBm Att 25 dB SWT 115 ms 85418
20 Offget 225 dB
Lo [ 2 |
2 avil
|avel
- O
LVL
--10
D1 -13 Bm
PS
-2
--30
3DB
L, ac
Mo AP LV,
IS PN A PR L WAVAY
w,‘M
- —-60
-7
—-80
Start 30 MHz 1.997 GHz/ Stop 20 GHz

Date: 21.MAY.2018 13:04:34
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WCDMA, Band Il, Mid Channel

@ SRBW 1 KHz ; (719 @ “REW 10 xHz
“vew 3 xnz 6.14 aen vmm 30 xmz

Ref 0 aBm Att 10 as SWr 145 ms 67000000 K Ref 0 dBm ate 10 aB Swr 300 ms
o otcfet 22]5 am 0 offdec 22]s as
S -
= | = |
1 4em
= aom
i
ii ety |
il i T

kil ] Lot
I ikl My il | 111
“‘..a”mwlh.‘u.au‘.hd.hl .\Lmu..w‘u.‘.‘h.m‘.u.ud ...-n..muun.'.lu"

“W«h\’ Yl Jﬁvﬁ“ﬂM&WW ¥ %Ni\'n'.‘kuﬂrﬂq%"l

Center 79.5 kiz 14.1 xHz/ Span 141 kz  Center 15.075 MHz 2.985 MHz/ Span 29.85 Mz
Date: 21.MAY.2018 13:16:21 Date: 21.MAY.2018 13:14:56
@ *RBW 1 MHz
*VBW 3 MHz
Ref 20 dBm Att 25 dB SWT 125 ms
20 Offget 22]5 dB
1]
f [ |
-1
[ avig
avg)
o
LVL
--10
1 -13 ¢iBm
Ps
--20
--30
3pB
L0 ac
--60
--70
-80
Center 10.015 GHz 1.997 GHz/ Span 19.97 GHz

Date: 21.MAY.2018 13:06:32
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WCDMA, Band Il, High Channel
@ R 1 e . Lo ® Rew 10 s

Ref 0 aBm Act 10 as swT 145 ms .381100000 ki Ref 0 aBm Ate 10 as swT 300 ms
o orffer 22 o orffer 2205 am
L = . n
T -
= | <
oz o
v
i T T
A | il
id) ‘.u!.u‘.u,‘.‘h Il

il

==

dllud sii bl

,W"MWW‘W} WWWM Pugpd] g S
(A

Center 79.5 kHz 14.1 xHz/ Span 141 kHz Center 15.075 MHz 2.985 MHz/ Span 29.85 MHz

Date: 21.MAY.2018 13:15:59 Date: 21.MAY.2018 13:13:22
@ *RBW 1 MHz Marker 1 [r1 1
* VBW 3 MHz 12.70 dBm
Ref 20 dBm Att 25 dB SWT 125 ms 1.907180000 GHz
20 Offget 2215 dB
| (2 |
T -
| AVG]
- O
o
10
D -13 B
-
-—-20
--30
3DB
o
- —-60
|- —70
-80
Center 10.015 GHz 1.997 GHz/ Span 19.97 GHz

Date: 21.MAY.2018 13:07:27
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5 Radiated Spurious Emissions

5.1 Test Result

Test Description Basic Standards Test Result

FCC 2.1053 RSS-GEN (6.13)

FCC 24.238(a) RSS-133 (6.5.1) Pass

Radiated Spurious Emissions

5.2 Test Method

The radiated power emanating from the EUT of the band edge (out-of-band) and spurious band
emissions are measured by means of a calibrated spectrum analyzer. The spectrum is investigated from
the lowest radio frequency signal generated in the equipment, without going below 9 kHz, up to at least
the tenth harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower. The power of
any emissions outside the licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) measured in watts by at least 43 + 10 log (P) dB.

The EUT was manipulated through each of its three orthogonal axes with the measurement oriented in
both vertical and horizontal polarizations.

A radio link was established between EUT and Radio Communications Tester. The output power of the
EUT was set to maximum value by using the maximum power setting on the Radio Communications
Tester.

The measurements were performed at the low, middle, and high channels.

5.3 Test Site
SGS 10m Chamber, Suwanee, GA (validated to ANS C63.4: 2009 below and above 1GHz)

Environmental Conditions
Temperature: 24.0 °C
Relative Humidity: 52.7 %
Atmospheric Pressure: 97.68 kPa
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5.4 Test Equipment

Test End Date:  20-Jun-2018

BEO
Asset Cal Due

Tester:

Equipment Manufacturer Date
ANTENNA, BILOG JB6 SUNOL BO79690 | 29-Nov-2018
ANTE'YPA'E’D?SS)HORN 3117 ETS LINDGREN B079601 27-Jul-2018
ANTENNA, DRG HORN (SMALL) 3116B ETS LINDGREN B079695 27-Jul-2018
RF CABLE SF106 HUBER & SUHNER B079716 24-ul-2018
RF CABLE SF106 HUBER & SUHNER B079713 24-Jul-2018
LOW NOISE AMPLIFIER NSP1840-HG MITEQ B087572 28-Jul-2018
Attenuator, 6dB 5W BW-N6W5+ MINI-CIRCUITS 18005 28-Feb-2019
RF CABLE SF102 HUBER & SUHNER B079824 26-Jul-2018
RF CABLE SF102 HUBER & SUHNER B079822 27-Jul-2018
RF CABLE UC-N-MM-275 MAURY MICROWAVE 17015 25-Jul-2018
RF CABLE 104PE HUBER & SUHNER B079793 24-ul-2018
LOW NOISE AMPLIFIER TS-PR18 ROHDE & SCHWARZ B094463 6-Mar-2019
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ 13628 2-0ct-2018

e Unless otherwise noted, equipment is on a 1-year calibration cycle.
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5.5 Test Data
Band Il, Low Channel (Vertical, 30-1000MHZz)

— Limit
— Vertical Peak Emissions
X Vertical Final QP measurement

Radiated Emissions
Vertical

1000

00T

800

7001

5001

4001

SN Y

100

0 ‘ ‘ ‘ ‘ ‘ ‘
30.00M 100.00M 100G
Fr equency

Band Il, Low Channel (Horizontal, 30-1000MHz)

— Limit
—— Horizontal Peak Emissions
X Horizontal Final QP measur ement

Radiated Emissions
Horizontal

1000

00T

80.0T

|
7001
60.01 ‘

300

I R

100

Q
30.00M

Fr equency
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Band Il, Low Channel (Vertical, 1-18GHz)

SGS

RSE- Vertical
o WCDMA Band 2 - Low Ch
10+
20+
g 3F
@
=l 40+
(]
°
= sof
g
z  eof -,
701+
80T
90+
-100
1.00G 10.00G 18.00G
Frequency Info::

Band Il, Low Channel (Horizontal, 1-18GHz)

SGS

RSE- Horizontal
WCDMA Band 2 - Low Ch

10

20F

30

T T .MMWWM

70+

Amplitude dBm

80T

90T

-100
1.00G 10.00G 18.00G

Frequency Info::
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Band Il, Low Channel (Vertical, 18-20GHz)

RSE- Vertical
WCDMA Band 2 - Low Ch

50T

Amplitude dBm

601

70+

80

-100
18.00G 20.006
Frequency Info::

Band Il, Low Channel (Horizontal, 18-20GHz)

SGS

RSE- Horizontal
WCDMA Band 2 - Low Ch

60T

Amplitude dBm

0

80T

90+

-100
18.00G 20.00G
Frequency Info::
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REVISION Description of changes Revision Date
 Level It

0 Initial release 29 June 2018
- Added detailed RF Output Power data

1 - Added Band Edge plots 17 October 2018
- Other minor additions, corrections and cleanup
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