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2 Test Summary

Page 2 of 46

Test Items

Test Requirement

Result

RF Output Power

2.1046
22.913 (a)
24.232 (c)

PASS

Peak-to-Average Ratio

24.232 (d)

PASS

Bandwidth

2.1049
22.905
22.917
24.238

PASS

Spurious Emissions at Antenna Terminal

2.1051
22.917 (a)
24.238 (a)

PASS

Field Strength of Spurious Radiation

2.1053
22.917 (a)
24.238 (a)

PASS

Out of band emission

22.917 (a)
24.238 (a)

PASS

Frequency Stability

2.1055
22.355
24.235

PASS

RF Exposure

1.1307
2.1093

PASS

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTS15S1239697E Page 3 of 46

3

A W N P

10

11

12

13

Contents

Page
(@@ Y4 = = 1 1
TEST SUMM A RY ittt et e et et e e e aat e et eth ettt s st eeb e e s aaene e s eb e s b s st s st e sassbnnessneenes 2
(@00 ]\ I =V S 3
GENERAL INFORMATION . ...ttt e e e e e e e e e eemea e e st e e et e eaba e s ba e eesaba e sannsssaneerenns 5.
4.1 GENERAL DESCRIPTION OF E.U.T . ittt ceemt ettt et e e et seeee e s s s b s e b e s s et e sbmneesbass 5
S = 7 [0 = = U R 5
G T I =S 1Y/ =S 6
S I =S I o Y o | 1278 6
EQUIPMENT USED DURING TEST ..ioiiiiiiiiiiiii e seees et e et e e e et mmmsas e e e e e aaae s e e sastn s eaneeesensnnns 7
Bl EQUIPMENTS LIS T o ittt ettt et et ettt e et e e e e e e et e e e et e e e s s senme b e es st e esaneestneeesnnanees 7
5.2 MEASUREMENT UNCERTAINTY Leuuitttiititutieteenetnienntsesesntssnesnesntsnieentsesnessnsesneesnstsnsesmmaresnsstnerens 8
5.3 TEST EQUIPMENT CALIBRATION ...iittuuieetittineetestunieeasaeesestnnaeaessnnneesssnnmsesaneessesnnsaeseessnnaaaenesessnnsns 8
RF QUTPUT POWER ... oottt et et e e et e e et e et e e e et e st seemta s e ea s snseeneesnssensesnnnnees 9
[T R L O I I O ] = =1 =y T R 9
5.2  TEST PROCEDURE ...cuuituiitititeitettssee et et e st s et e st s et s ama s et s st s et e sa s et s st aennt e sssstsestesstsesssesninnnns 9
(TG TR I =33 4 =] U] s PP 10
PEAK-TO-AVERAGE RATIO .. ittt e emmt e e e e e e e e e et s s e saeessaa e s abn e nansas 12
A R L O I O 1= =1 =y T 12
A I =S = = 100 = o 10 = 12
0 TR I =S 4 = T 13
2NN DA A A 1 T 14
Tt N L I I 1= =1 =y T 14
T I =S = = 1] = o 10 = 14
TG TR I =S 4 = ] s 15
SPURIOUS EMISSIONS AT ANTENNA TERMINALS ..ot 17
L T R L O I I O 1= =1 =y T N R 17
L T I =1 = =T 101 = 5 10 = PR 17
£ TR TR I =13 4 =] U s PP 18
SPURIOUS RADIATED EMISSIONS ...ttt e e ereee st e e e e s st e e et e e sssmaeseen 24
10.1 L O = =3 =y [ NN 24
10.2 LIS ST 1= 24
10.3 SPECTRUM ANALYZER SETUP ..uuiiuiittitttite it et eesmta e et st s et sstssa s et aseesan st sean s st ssanseanssrneesraeeen 25
10.4 LIS 20 13 = 10 = 26
10.5 SUMMARY OF TEST RESULTS .etuiituiitiiteiteitetteemmtseaastette st eet e arreta sttt siaresenssenns 27
BAND EDGE MEASUR EMENT .ottt ettt ettt et e e ere et s et st s e s et e san s samessan s et sranss 30
11.1 L I O = =3 =y NN 30
11.2 LIS 20 13 = 10 = 30
11.3 LSS =55 ] 31
L =0 1 N T ORI AN = | N 1 33
12.1 L IO = =1 =y N N 33
12.2 TEST PROCEDURE . ... ccuiiitiiteiit et ee it ceeet et e ee ettt et e e st st e es st e aa e e ta s aa e et s ba s mn s saesanssansesnestneens 33
12.3 LIS {551 S 34
(Rl ) (= O 1S U] = 36
13.1 RSO LT =Y 1= N 5 36

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS15S1239697E Page 4 of 46

13.2  THE PROCEDURES [ LIMIT .. .cttttunieiitttneeseetusieesiesessssssassssssssassesssnnnsssssssssssssssssssesssssimaeessssssnsnseees 36
13.3 MPE CALCULATION METHOD .. cttuiitieeiet e e e st e e st e e et ee st sesaa s s semmsan e sbaeesansessnnssebnsneessenseees 37
14 PHOTOGRAPHS T MODEL BNK-CAROL TEST SETUP ...ttt reemaas 38
14.1 RADIATED EMISSION ...euiiiuiitniiiiiii ittt eees e et et e e e e et e s b e s mae e s ee e s aa e eaa e s ba s ean s semansetnssbnseanssbasans 38
15 PHOTOGRAPHS - CONSTRUCTIONAL DETAILLS ..o e 39
15.1 MODEL BNK-CAROL T EXTERNAL VIEW .. cutiiiiiiiiii ettt et e e et e e st s e st ssmma s saassnsesaessnsenes 39
15.2 MODEL BNK-CAROL T INTERNAL VIEW ...ivniiiiiiiiiiiiieiieseee e e e st e sissnsesissemnnsranssnesnnsnnnnnnn 42

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTS15S1239697E Page 5 of 46

4  General Information
4.1 General Description of E.U.T.

Product Name : CarKit

Model No. : BNK-CARO1
Model Description - N/A

GSM Band(s) : GSM 850/1900MHz
GPRS Class 112

WCDMA Band(s) :N/A

Wi-Fi Specification :N/A

Bluetooth Version :N/A

GPS : Support

NFC : N/A

Hardware Version - BNK-CARO1_V2.0
Software Version - BNK-CAROL_V1.2

4.2 Details of E.U.T.

Operation Frequency : GPRS 850: 824~849MHz
GPRS1900: 1850~1910MHz
Max. RF output power : GPRS 850: 32.82dBm
GPRS1900: 30.07dBm
Type of Modulation GPRS: GMSK
Antenna installation : GPRS: internal permanent antenna
Antenna Gain : GPRS 850: 0dBi
GPRS1900: 0dBi
Technical Data - Battery DC 12V
Type of Emission : GPRS850: 248KGXW, GPRS1900: 247KGXW

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4.3 Test Mode
All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

Support Band Test Mode Channel Frequency Channel Number
824.2 MHz 128
GSM 850 GPRS 836.6 MHz 190
848.8 MHz 251
1850.2 MHz 512
PCS 1900 GPRS 1880.0 MHz 661
1909.8 MHz 810
Remark: All mode(s) were tested and the worst data was recorded.

4.4 Test Facility

The test facility has a test site registered with the following organizations:
1 IC 1 Registration No.: 7760A-1

Waltek Services(Shenzhen) Co., Ltd. Has been registered and fully described in a report filed with
the Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, October 15, 2015.

il FCC Test Site 1#i Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 880581, April 29, 2014.

1 FCC Test Site 2#i Registration No.: 328995
Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory “has been registered and fully described in a

report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 328995, December 3, 2014.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 Equipment Used during Test

5.1 Equipments List

RF Conducted Test

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
EMC Analyzer
1. Agilent E7405A  |MY45114943| Aug.15,2015 | Aug.14,2016
(9k~26.5GHz)
Spectrum Analyzer
2. R&S FSL6 100959 Aug.15,2015 Aug.14,2016
(9k-6GHz)
3. | Humidity Chamber GF GTH-225-40-1P| 1AA061213 | Aug.15,2015 | Aug.14,2016
Universal Radio
4. Communication R&S CMU 200 112461 Apr.10,2015 Apr.09,2016
Tester
3m Semi-anechoic Chamber for Radiated Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1 EMC Analyzer Agilent E7405A MY45114943 | Sep.15,2015 | Sep.14,2016
2 Active Loop Antenna Beijing Dazhi ZN30900A - Sep.15,2015 | Sep.14,2016
3 T”'Oir?treoniiba”d SCHWARZBECK | VULB9163 336 Apr.18,2015 | Apr.17,2016
Coaxial Cable
4 (below 1GH2) Top TYPE16(13M) - Sep.15,2015 | Sep.14,2016
5 Broa:;]tt’::]‘ga"'om SCHWARZBECK | BBHA 9120 D 667 Apr.18,2015 | Apr.17,2016
6 Broag;ﬁ:;‘gamm SCHWARZBECK | BBHA 9120 D 669 Apr.18,2015 | Apr.17,2016
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 Mar.17,2015 Mar.16,2016
Coaxial Cable 1000MHz-
8 (above 1GHz) Top 25GHzZ EW02014-7 | Apr.09,2015 | Apr.08,2016
9 Broag;ﬁ::gamm SCHWARZBECK | BBHA 9170 335 Sep.15,2015 | Sep.14,2016
Universal Radio
10 Communication R&S CMU 200 112461 Apr.10,2015 Apr.09,2016
Tester
11 Signal Generator R&S SMR20 100046 Sep.15,2015 | Sep.14,2016

Waltek Services (Shenzhen) Co.,Ltd.
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5.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB

+ 5.03 dB (Bilog antenna 30M~1000MH2z)

Radiated Spurious Emissions test
+ 5.47 dB (Horn antenna 1000M~25000MHz)

Conducted Spurious Emissions test + 3.64 dB (AC mains 150KHz~30MHz)

5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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6 RFOUTPUT POWER

Test Requirement: FCC Part 2.1046,22.913 (a),24.232 (c)
Test Method: ANSI C63.4:2009, TIA/EIA-603-D:2010
KDB971168 D01 v02r02

Test Mode: Transmitting
6.1 EUT Operation

Operating Environment ;

Temperature: 225 °C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.2kPa

6.2 Test Procedure
Conducted method:

The RF output of the transmitter was connected to the wireless test set and the spectrum analyzer
through sufficient attenuation.

Universal Radio

EUT
Communication

Radiated method:

1. The setup of EUT is according with per TIA/EIA Standard 603D and ANSI C63.4
measurement procedure.

2. The measurement antenna was placed at a distance of 3 meters from the EUT. During the
tests, the antenna height and polarization as well as EUT azimuth were varied in order to
identify the maximum level of emissions from the EUT. The test was performed by placing the
EUT on 3-orthogonal axis.

3. The frequency range up to tenth harmonic of the fundamental frequency was investigated.

4. Remove the EUT and replace it with substitution antenna. A signal generator was connected to
the substitution antenna by a non-radiating cable. The absolute levels of the spurious

emissions were measured by the substitution.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.3 Test Result

Page 10 of 46

Conducted Power

GSM - Burst Average Power (dBm)

Band GSM850 PCS1900
Channel 128 100 | 251 512 661 | 810
Frequency 8242 | 836.6 | 848.8 | 1850.2 | 1880 | 1909.8
(MHz)

GF;T;?) ( 32.82 | 3275 | 32.56 | 29.33 | 29.63 | 30.07

GPRS (2 31.74 | 31.84 | 31.86 | 2862 | 2891 | 28.98
slots)

GPRS (3 2069 | 2981 | 20.87 | 2664 | 27.06 | 27.29
slots)

GPRS (4 28.4 2856 | 2862 | 2531 | 25.79 | 26.16
slots)

Radiated Power(Measured at max. conducted power channel)

ERP and EIRP
Cellular Band (Part 22H)
. Part 22H
Receiver Turn RX Antenna Substituted Absolute Part 24E
Frequency Reading table SG Antenna Level
Angle | Height | Polar Cable . Limit | Margin
Level Gain
(MH2z) ( d B¢ | Degree (m) (H/V) | (dBm) | (dB) (dB) (dBm) (dBm) (dB)
GSM 850 Channel 128
824.20 91.72 93 2.2 H 24.69 | 0.20 0.00 24.49 38.45 | -13.96
824.20 97.72 316 1.9 V 30.62 | 0.20 0.00 30.42 38.45 -8.03
. Part 22H
Receiver Turn RX Antenna Substituted Absolute Part 24E
Frequency Reading table SG Antenna Level
Angle | Height | Polar Cable . Limit | Margin
Level Gain
(MHz) ( d Be | Degree (m) (HV) | (dBm) | (dB) (dB) (dBm) | (dBm) (dB)
GSM 850 Channel 190
836.60 93.78 127 1.8 H 26.75 | 0.20 0.00 26.55 38.45 | -11.90
836.60 97.15 193 1.6 \ 30.05 | 0.20 0.00 29.85 38.45 -8.60

Waltek Services (Shenzhen) Co.,Ltd.
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Receiver Turn RX Antenna Substituted Absolute :zz:t 2121:
Frequency Readin table SG Antenna Level
9 Angle | Height | Polar Cable . Limit | Margin
Level Gain
(MHz) ( d Be | Degree (m) (H/V) | (dBm) | (dB) (dB) (dBm) | (dBm) (dB)
GSM 850 Channel 251
848.80 93.30 24 2.2 H 26.27 | 0.20 0.00 26.07 38.45 | -12.38
848.80 97.04 192 1.0 \Y 29.94 | 0.20 0.00 29.74 38.45 | -8.71
Cellular Band (Part 24E)
. Part 22H
Receiver Turn RX Antenna Substituted Absolute Part 24E
Frequency Reading table SG Antenna Level
Angle | Height | Polar Cable . Limit | Margin
Level Gain
(MHz) ( d Be | Degree (m) (H/V) | (dBm) | (dB) (dB) (dBm) | (dBm) | (dB)
PCS 1900 Channel 512
1850.20 87.61 147 1.7 H 1364 | 0.31 10.40 23.73 33 -9.27
1850.20 92.74 129 11 Vv 19.46 | 0.31 10.40 29.55 33 -3.45
. Part 22H
Receiver Turn RX Antenna Substituted Absolute Part 24E
Frequency Reading table SG Antenna Level
Angle | Height | Polar Cable . Limit | Margin
Level Gain
(MHz) ( d Be | Degree (m) (H/V) | (dBm) | (dB) (dB) (dBm) | (dBm) | (dB)
PCS 1900 Channel 661
1880.00 86.31 164 1.9 H 12.46 | 0.31 10.40 22.55 33 -10.45
1880.00 92.52 212 1.7 Y 19.40 | 0.31 10.40 29.49 33 -3.51
. Part 22H
Receiver Turn RX Antenna Substituted Absolute Part 24E
Frequency Reading table SG Antenna Level
Angle | Height | Polar Cable . Limit | Margin
Level Gain
(MHz) ( d Be | Degree (m) (H/V) | (dBm) | (dB) (dB) (dBm) | (dBm) | (dB)
PCS 1900 Channel 810
1909.80 86.23 218 1.0 H 1250 | 0.32 10.40 22.58 33 -10.42
1909.80 92.10 315 2.2 Y 19.14 | 0.32 10.40 29.22 33 -3.78

Waltek Services (Shenzhen) Co.,Ltd.
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7 Peak-to-Average Ratio

Test Requirement: 24.232 (d)
Test Method: N/A
Test Mode: Transmitting

7.1 EUT Operation

Operating Environment ;

Temperature: 225 C
Humidity: 52.3% RH
Atmospheric Pressure: 101.2kPa

7.2 Test Procedure

1. The EUT was connected to spectrum analyzer and system simulator via a power divider.

2. Set EUT to transmit at maximum output power.

3. When the duty cycle is less than 98%, then signal gating will be implemented on the
spectrum analyzer by triggering from the system simulator.

4. Set the CCDF (Complementary Cumulative Distribution Function) option of the spectrum

analyzer. Record the maximum PAPR level associated with a probability of 0.1%.

Spectrum

EUT RF Combiner
Analyzer

Universal Radio

Communication

Waltek Services (Shenzhen) Co.,Ltd.
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7.3 Test Result

PCS Band (Part 24E)

Mode GPRS 1900
Channel 512.00 661.00 810.00
Frequency
1850.20 1880.00 1909.80
(MHz)
Peak—to—A(\éeBr)age Ratio 958 959 957

Test Plots (Part 24E)
PCS1900 Middle Channel

BE Keysight Spectrum Analyz Stat CCDF o & =]
0 RL RE AC SENSEINT] ALIGN AUTO | 04:24:06 PMJan 14, 2016
Center Freq 1.880000000 GHz Center Freq: 1.880000000 GHz Radio Std: None

—»—~ Trig: FreeRun Counts:10.0 M/10.0 Mpt
#Atten: 30 dB

Average Power

18.53 dBm
11.40 % at 0dB

10.0% 9.41dB
1.0% 9.56 dB
0.1% 9.59 dB
0.01 % 9.60 dB
0.001% 9.61dB
0.0001 % 9.61dB

Peak 10.23 dB
28.76 dBm

0dB
Info BW 5.0000 MHz

MSG STATUS

Waltek Services (Shenzhen) Co.,Ltd.
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8 BANDWIDTH

Test Requirement: FCC Part 2.1049,22.917,22.905,24.238
Test Method: ANSI C63.4:2009, TIA/EIA-603-D:2010
KDB971168 D01 v02r02

Test Mode: Transmitting
8.1 EUT Operation

Operating Environment ;

Temperature: 225 °C
Humidity: 52.3% RH
Atmospheric Pressure: 101.2kPa

8.2 Test Procedure

The RF output of the transmitter was connected to the wireless test set and the spectrum analyzer
through sufficient attenuation.

The resolution bandwidth of the spectrum analyzer was set at 3 kHz (Cellular /PCS) and the 26 dB &
99%bandwidth was recorded.

EUT RF Combiner Spectrum

Analyzer

Universal Radio

Communication

Waltek Services (Shenzhen) Co.,Ltd.
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8.3 Test Result

Page 15 of 46

Cellular Band (Part 22H)

Test Mode Channel Frequency 99% Occupied 26 dB Emission
(MH2) Bandwidth(kHz) Bandwidth(kHz)

GPRS 850 128 824.2 248.36 313.40

190 836.6 248.44 313.40

251 848.8 248.43 313.43

Cellular Band (Part 24E)

Test Mode Channel Frequency 99% Occupied 26 dB Emission
(MHz) Bandwidth(kHz) Bandwidth(kHz)

GPRS 1900 512 1850.2 246.74 317.67

661 1880.0 246.72 317.70

810 1909.8 246.78 317.67

Waltek Services (Shenzhen) Co.,Ltd.
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Test Plots
Cellular Band (Part 22H)

GPRS 850
B

RL RF 500 AC SENSE INT] ALIGN AUTO | 04:18:24 PMJan 14, 2016
Center Freq 836.600000 MHz Center Freq: 836.600000 MHz Radio Std: None
«p. Trig: FreeRun Avg|Hold: 100/100
#IFGainLow #Atten: 30 dB Radio Device: BTS

BE Keysight Spectrum Analyzer - Occupied BW

Ref Offset 14 dB
Ref 34.00 dBm

#VBW 10 kHz Sweep 105.5 ms|
Occupied Bandwidth Total Power 37.2 dBm
248.44 kHz

Transmit Freq Error -1.569 kHz OBW Power 99.00 %
x dB Bandwidth 313.4 kHz x dB -26.00 dB

STATUS

Cellular Band (Part 24E)

GPRS 1900

B Keysight Spectrum Analyzer - Occupied BW. o &=
joxi R RF 500 AC SENSE INT] ALIGN AUTO | 04:11:08 PMJan 14,2016
Center Freq 1.880000000 GHz Center Freq: 1.880000000 GHz Radio Std: None
—»- Trig: FreeRun Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 35.00 dBm

#VBW 10 kHz Sweep 105.5 ms

Occupied Bandwidth Total Power 33.1 dBm

246.72 kHz

Transmit Freq Error -2.169 kHz OBW Power 99.00 %
x dB Bandwidth 317.7 kHz x dB -26.00 dB

STATUS

Waltek Services (Shenzhen) Co.,Ltd.
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9 SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Test Requirement: FCC Part 2.1051,22.917(a),24.238(a)
Test Method: ANSI C63.4:2009, TIA/EIA-603-D:2010
KDB971168 D01 v02r02

Test Mode: Transmitting
9.1 EUT Operation

Operating Environment ;

Temperature: 235 °C
Humidity: 52.1 % RH
Atmospheric Pressure: 101.3kPa

9.2 Test Procedure
The RF output of the transceiver was connected to a spectrum analyzer and simulator through
appropriate attenuation. The resolution bandwidth of the spectrum analyzer was set at 1MHz.
Sufficient scans were taken to show any out of band emissions up to 10th harmonics.

Spectrum
Analyzer

EUT RF Combiner

Universal Radio
Communication Tester

Waltek Services (Shenzhen) Co.,Ltd.
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9.3 Test Result

Remark: only the worst data were recorded.

Cellular Band (Part 22H)
GPRS 850
30MHz-1GHz
Channel 128

BE Keysight Spectrum Analyzer - Swept SA

SENSE:INT| | ALIGN AUTO

g _RL RE 500 AC
Marker 1 964.110000000 MHz #Avg Type: RMS

PNO: Fast GO Trig: FreeRun Avg|Hold:>100/100

IFGain:Low Atten: 30 dB

Ref Offset 14 dB
10 dBIdlv Ref 34.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Sweep 35.67 ms (1001 pts)

IMSG iJAlignment Completed [ERaLE]

Channel 190

Waltek Services (Shenzhen) Co.,Ltd.
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