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1.1.

General Information

EUT Description

Applicant

CONNECTED HOLDINGS LLC

Applicant Address

4740 VON KARMAN AVENUE, SUITE 120, NEWPORT BEACH, CA 92660, USA

Manufacturer SHENZHEN EELINK COMMUNICATION TECHNOLOGY CO., LTD
Manufacturer Address FLOOR 3, YUYANG BUILDING, LANGSHAN 2ND ROAD, NANSHAN DISTRICT,
SHENZHEN, CHINA
Product Type GPS TRACKER
Trade Name N/A
Model Number ARROW-G
FCC ID 2AEB4ARROWGO1
IMEI No. 352165051623520
Band UL Frequency (MHz) DL Frequency (MHz) Modulation
GPRS 850 824.2 ~ 848.8 869.2 ~ 893.8 GMSK
1900 1850.2 ~ 1909.8 1930.2 ~ 1989.8 GMSK
Channel Control Auto
Type of Antenna Internal Antenna
Max. RF Output power GPRS 850 31.92 dBm / 1.56 W
GPRS 1900 29.03 dBm / 0.80 W
Max. ERP/EIRP GPRS 850 29.76 dBm / 0.95 W
GPRS 1900 27.49 dBm / 0.56 W
Emission Designator GPRS 850 242KGXW
GPRS 1900 245KGXW




1.2.

1.3.

Mode of Operation

ATL has verified the construction and function in typical operation. All the test modes were carried out with the

EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: GPRS 850 Link Mode

Mode 2: GPRS 1900 Link Mode

Note: Regards to the frequency band operation: the lowest, middle and highest frequency of channel were
selected to perform the test, then shown on this report.
By preliminary testing and verifying three axis (X, Y and Z) position of EUT transmitted status, it was found
that “X axis” position was the worst, then the final test was executed the worst condition and test data were

recorded in this report.

EUT Exercise Software

1 | Setup the EUT and Base Station (CMU200) as shown on 1.4.

2 | Turn on the power of all equipment.




1.4.

1.5.

Configuration of Test System Details

_________________________________________________________________________________

i Remote Site E
1
! CMU 200 i
i !
: ___________________________________________________________________ 1
12v DC
A Battery
T TTTTTT TS ToTmmomommmmmmmmmmmmmme- J STTTTTTTTTmmosmssmssoooEEEEEmmmeeeey
| EUT |
: |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
Signal Cable Type Signal Cable Description
A Power cable Unshielded, 0.4 m
Devices Description
Product Manufacturer Model Number Serial Number Power Cord
1. |Battery Panasonic LC-RA127R2 | e | e
Test Site Environment
Items Required (IEC 60068-1) Actual
Temperature (°C) 15-35 26
Humidity (%RH) 25-75 60
Barometric pressure (mbar) 860-1060 950




1.6.

Summary of Test Result

Description FCC Rule Limit Result
Conducted Output Power §2.1046 N/A Pass
. . < 7 Watts for FCC
Effective Radiated Power §22.913(a)(2) (<6.3 Watts for IC) Pass
Equivalent Isotropic Radiated §24.232(c) < 2 Watts Pass
Power
o . §2.1049
gr:;isﬁz BBaal:Sjvv\c%ttT] & §22.917(a) N/A Pass
P §24.238(a)
§2.1051
Band Edge Measurement §22.917(a) < 43+10log1o(P[Watts]) Pass
§24.238(a)
§2.1051
Conducted Spurious Emission | §22.917(a) < 43+10log1o(P[Watts]) Pass
§24.238(a)
. . §2.1053
:n:(ljt?aiggngth of Spurious §22.917(a) < 43+10log1o(P[Watts]) Pass
§24.238(a)
- §2.1055
P g §24.235




2.2.

2.3.

RF Output Power Test

Limit
N/A

Test Instruments

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Universal Radio R&S CMU200 109369 08/07/2014 &
Communication Tester
Single Channel Agilent N1911A MY45101619 | 12/21/2014 @
PK Power Sensor
Wideband Power Meter Agilent N1921A MY45241957 12/21/2014 @
RF cable WOKEN - S02-140512-011 | 07/14/2014 @
RF cable WOKEN - S02-140512-018 | 07/14/2014 @
RF cable WOKEN -- S02-140428-045 | 07/14/2014 @
RF cable WOKEN -- S02-140428-049 | 07/14/2014 ®
RF cable WOKEN -- S02-140428-041 | 07/14/2014 ®
Test Site ATL TEO5 TEOS N.CR. | -
Remark: @ Calibration period 1 year. @ Calibration period 2 years.
Note: N.C.R. = No Calibration Request.
Test Setup
Power Power |_
Meter Sensor |_
\__Power divider
Attenu i i
Universal Radio Com. EUT

Tester

-10 -




2.4. Test Procedure

The measurement is made according to ANSI/TIA-603-C-2004 as follows:

1. The transmitter output was connected to power meter and base station through Power Divider.
2. Set base station for EUT at GSM 850: PCL=5 and PCS 1900: PCL=0.

3. Select lowest, middle, and highest channels for each band.

2.5. Uncertainty

The measurement uncertainty is defined as for RF output power measurement is 1.2 dB.

2.6. Test Result

Model Number

ARROW-G

Test Item RF Output Power
Date of Test 3/05/2015 Test Site TEO5
i Burst Average Power Peak Power
Bands Modulation Data Rate Frequency g
Type (MHz) (dBm) (W) (dBm) (W)
824.2 31.14 1.30 31.78 151
4DownlUp
(Duty Factor 1/8) 836.6 31.25 1.33 31.92 1.56
848.8 31.09 1.29 31.55 1.43
824.2 30.89 1.23 31.05 1.27
3Down2Up
GRRS 850 (Duty Factor 2/8) 836.6 30.24 1.06 30.66 1.44
) 848.8 30.08 1.02 30.81 121
Multi Class :33 GMSK
Max Up:4 — 824.2 29.92 0.98 30.04 1.01
Max Down:5 Sum:6 ownsup
ax Down:s sum (Duty Factor 3/8) 836.6 29.15 0.82 29.87 0.97
848.8 29.09 0.81 29.85 0.97
824.2 28.91 0.78 29.07 0.81
1Down4Up
(Duty Factor 4/8) 836.6 28.33 0.68 29.02 0.80
848.8 28.75 0.64 29.16 0.82
1850.20 28.52 0.71 28.92 0.78
4DownlUp
(Duty Factor 1/8) 1880.00 28.66 0.73 28.71 0.74
1909.80 28.71 0.74 29.03 0.80
1850.20 27.25 0.53 27.88 0.61
3Down2Up
GRRS 1900 (Duty Factor 2/8) 1880.00 27.04 0.51 27.63 0.58
) 1909.80 27.11 0.51 27.91 0.62
Multi Class :33 GMSK
Max Up:4 — 1850.20 26.54 0.45 26.68 0.47
Max Down:5 Sum:6 ownsup
ax Down:5 Sum (Duty Factor 3/8) 1880.00 26.14 0.41 27.03 0.50
1909.80 26.25 0.42 26.87 0.49
1850.20 25.48 0.35 25.96 0.39
1Down4Up
(Duty Factor 4/8) 1880.00 25.44 0.35 25.88 0.39
1909.80 25.12 0.33 25.64 0.37

Note: The peak power testing result was used peak detector.

-11 -




CCDF Procedure for PAPR
3.1. Limit:

In addition, the transmitter’ s peak-to-average power ratio (PAPR) shall not exceed 13 dB.
3.2. Test Procedure:

Use one of the procedures presented in 4.1 to measure the total peak power and record as PPk. Use one of the
applicable procedures presented 4.2 to measure the total average power and record as PAvg. Both the peak and
average power levels must be expressed in the same logarithmic units (e.g., dBm). Determine the PAPR from:
PAPR (dB) = PPk (dBm) - PAvg (dBm).

3.3. Testresult

Ch. Frequency(MHZ) PAPR Limit(dB)
GPRS850 128 824.2 0.64 13
190 836.6 0.72 13
251 848.8 0.76 13
Ch. Frequency PAPR limit
512 1850.2 0.63 13
GPRS1900
690 1880.0 0.89 13
810 1909.8 0.80 13

-12-



4.2.

Effective Radiated Power / Equivalent Isotropic Radiated Power Test

Limit

For FCC Part 22.913(a)(2): The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7

Watts.

For FCC Part 24.232(b): The EIRP of mobile transmitters and auxiliary test transmitters must not exceed 2 Watts.

Test Instruments

3 Meter Chamber (966-A)

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
RF Pre-selector Agilent N9039A MY46520256 01/10/2015 ®
Spectrum Analyzer Agilent E4446A MY46180578 01/10/2015 @
Pre Amplifier Agilent 8449B 3008A02237 02/21/2015 @
Pre Amplifier Agilent 8447D 2944A10961 02/21/2015 &)
Brzjg%dﬁzz(ifgt:;”a M:(s::-\gf;fTB:oCﬁK VULB9163 9163-270 07/16/2014 ®
Hflrf 1A8rgf4';r)'a M:g:}g’fgffgggm BBHA9120D 9120D-550 06/10/2014 ®
Ti;ﬁfggg;;‘ M:gg}gf;ff:gsm BBHA9170 9170-320 06/13/2014 |
RF cable WOKEN - S02-140409-026 | 07/14/2014 W
RF cable WOKEN - S02-140409-027 | 07/14/2014 &
RF cable WOKEN -- S02-140409-028 07/14/2014 ®
RF cable WOKEN -- S02-140409-052 07/14/2014 ®
Test Site ATL TEO1 888001 08/28/2014 @

3 Meter Chamber (966-B)

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY46181986 05/16/2014 @
Amplifier Mini-Circuits ZKL-1R5+ N/A 05/29/2014 @
Amplifier Mini-Circuits ZVA-213-S+ N/A 05/29/2014 @
RF Pre-selector Agilent N9S039A MY46520255 05/10/2014 ®
Tr"c’%i;aniba“d M:g:}gfgffgggm SBAC VULB 9168-419 05/16/2014 ®
ﬁ:::éi}?édgi‘:n ETS-Lindgren 3117 00128055 08/09/2014 @
RF cable WOKEN - S02-140512-09 | 07/14/2014 W
RF cable WOKEN -- S02-140512-021 | 07/14/2014 ®
RF cable WOKEN -- S02-140512-022 | 07/14/2014 ®
Test Site ATL TEQ9 TEOQ9 05/11/2014 ®

Remark: @ Calibration period 1 year. ? Calibration period 2 years.
Note: N.C.R. = No Calibration Request.

-13-




4.3. Setup

Below 1 GHz
[ ] Antenna
yd tower
‘ 3m ‘ Bi-log
EUT ‘ ‘ // antenna
4m /
Spectrum
- %\ L analyzer
[ A v \ ] \
v
Turntable 0.8m 1m e
A A W
[ ] [ ]
Reference ground plane J/
Above 1 GHz
Antenna
yd tower
‘ 3m ‘ _—— Hom
EUT ‘ v ’ d antenna
am /
Spectrum
\ — analyzer
[ J
Turntable \
0.8m im
-
188
~ Pre-amp A OO
| | l ]
For Substituted Method Test Set-UP
Antenna
Ground mast
plane —
d: distance in
meters 1-4 meter
d = 3 meters
i D l
Im
S.G. ¢

a=s

SPA

Horn Antenna

-14 -



4.4.

4.5.

Test Procedure

The measurement is made according to ANSI/TIA-603-C-2004 as follows:

The EUT was placed on an non-conductive turntable using a non-conductive support. The radiated emission at
the fundamental frequency was measured at 3 m with a test antenna and EMI spectrum analyzer.

During the measurement of the EUT, the resolution bandwidth was set to 3MHz and the average bandwidth was
set to 3MHz. The highest emission was recorded with the rotation of the turntable and the lowering of the test
antenna. The reading was recorded and the field strength (E in dBuV/m) was calculated.

ERP in frequency band 824-849MHz, and EIRP in frequency band 1851.25 —1910MHz were measured using a
substitution method. The EUT was replaced by half-wave dipole (824-849MHz) or horn antenna
(1851.25-1910MHz) connected to a signal generator. The spectrum analyzer reading was recorded and
ERP/EIRP was calculated as follows:

ERP = S.G. output (dBm) + Antenna Gain (dBd) — Cable (dB)

EIRP = S.G. output (dBm) + Antenna Gain (dBi) — Cable (dB)

Uncertainty

The measurement uncertainty is defined as for Field Strength of Spurious Radiation measurement is + 3.072 dB.

-15-



4.6.

Test Result
Model Number | ARROW-G
Test Item ERP/EIRP
Date of Test 03/10/2015 Test Site TEO1
Modulation | Frequency Ant. Read Level s ERP o
Bands Tvpe (MHz) Polar (dBm) Factor Limit
yp : (dBm) (dBm) (W)
824.2 H 16.55 10.81 25.21 0.33 <7W
' \Y 21.10 10.81 29.76 0.95 <7W
H 17.38 10.82 26.05 0.40 <7W
GPRS 850 GMSK 836.6
Y 20.42 10.82 29.09 0.81 <7W
848.8 H 17.14 10.90 25.89 0.39 <7W
' v 20.77 10.90 29.52 0.90 <7W
Model Number | ARROW-G
Test Item ERP/EIRP
Date of Test | 03/10/2015 Test Site | TEOL
Modulation | Frequency | Ant. |Read Level | COrrection EIRP -
Bands Factor Limit
Type (MHz) Polar. (dBm) (dRm) (dBm) (W)
H 17.45 6.33 23.78 0.24 <2W
1850.20
\ 21.16 6.33 27.49 0.56 <2W
H 17.26 6.55 23.81 0.24 <2W
GPRS 1900 GMSK 1880.00
\% 20.42 6.55 26.97 0.50 <2W
H 15.72 8.50 24.22 0.26 <2W
1909.80
\% 20.34 6.79 27.13 0.52 <2W

Note: 1. ERP/EIRP = Read Level + Correction factor.

2. For GPRS signals, a peak detector is used, with RBW = VBW= 1 MHz.

-16 -




5.2.

5.3.

Emission Bandwidth & Occupied Bandwidth Test

Limit

The Occupied Bandwidth Limit:

N/A.

Test Instruments

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Universal Radio R&S CMU200 109369 08/07/2014 <1>
Communication Tester
Spectrum Analyzer Agilent N9020A MY53420615 05/16/2014 @
Attenuator RADIALL R41572000 0603033073 N.CR. | -
Power Divider Agilent 87302C 3239A00760 N.CR. [ -
RF cable WOKEN - S02-140512-011 | 07/14/2014 @
RF cable WOKEN -- S02-140512-018 | 07/14/2014 @
RF cable WOKEN -- S02-140428-045 | 07/14/2014 ®
RF cable WOKEN -- S02-140428-049 | 07/14/2014 ®
RF cable WOKEN -- S02-140428-041 | 07/14/2014 ®
Test Site ATL TEO5 TEOS N.CR. | -
Remark: @ Calibration period 1 year. @ Calibration period 2 years.
Note: N.C.R. = No Calibration Request.
Setup
Spectrum Analyzer [
\ Power divider
Attenuator Universal Radio Com.
Tester EUT

-17 -




5.4.

5.5.

5.6.

Test Procedure

The measurement is made according to FCC rules part 22 and 24:

1. The EUT was connected to Spectrum Analyzer and Base Station via Power Divider.

2. The occupied bandwidth of middle channel for the highest and lowest RF powers was measured.

Uncertainty

The measurement uncertainty is defined as + 10Hz

Test Result

Model Number

ARROW-G

Test Item Emission Bandwidth & Occupied Bandwidth
Date of Test 03/27/2015 Test Site TEO5
= 0,
Bands Channel Fr((a&llj_lezr;cy Bar?(?v(\’lli?(,jth Bar?(?véi)dth Note
(kHz) (kHz)
128 824.2 315.2 243.17 RBW:10KHz , VBW:30KHz
GPRS 850 190 836.6 307.2 242.24 RBW:10KHz , VBW:30KHz
251 848.8 308.5 241.14 RBW:10KHz , VBW:30KHz
512 1850.20 320.0 245.06 RBW:10KHz , VBW:30KHz
GPRS 1900 661 1880.00 313.3 241.08 RBW:10KHz , VBW:30KHz
810 1909.80 316.4 245.27 RBW:10KHz , VBW:30KHz

-18 -




5.7.

Test Graphs

Mode 1: GPRS 850 Link Mode

824.2 MHz

FRadio Sud: Hore

Conter Freg: 824 200000 Mz
e Trig: Fres Run AvglHedd> 1010
#Aen: 36 4B

Center Freq 824200000 MHz
Radio Devies: BTS

Center 824.2 MHz

*Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
243.17 kHz

Transmit Freq Error B80T Hz OBW Power 89.00 %
x dB Bandwidth 315.2 kHz = dB -26.00 dB

Center Freq
824 200000 MHz/

Canter Freq: 836 500000 MMz

K . a0 B3E B 7
Center Freq 836.600000 MHz ey

Fadis Device: BTS

Ref 40.00 dBm

Center 848.8 MHz
#VBW 30 kHz

Occupied Bandwidth Total Power
241.14 kHz

Transmit Freq Error -563 Hz OBW Power 99.00 %
x dB Bandwidth 308.5 kHz = dB -26.00 dB

836.6 MHz
Span 1 MHz
¥Res BW 10 kHz #VBW 30 kHz Sweep 9.6 ms)
Occupied Bandwidth Total Power
242.24 kHz
Transmit Freq Error 382 Hz OBW Power
x dB Bandwidth 307.2 kHz = dB -26.00 dB
Conaar Frag: 848800000 MMz
AvglHold:> 1010
Radie Devies: BTS
Ref 40.00 dBm
Center Freq
848 BO0000 MHZ.
848.8 MHz
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Mode 2: GPRS 1900 Link Mode

1850.20 MHz

GH:
AvalHold:> 1010

Fadis Device: BTS

Ref 40.00 dBm

Center 1.85 GHz ) ] Span 1 MHz
¥Res BW 10 kHz #VBW 30 kHz Sweep 9.6 ms)

Occupied Bandwidth Total Power
245.06 kHz

Transmit Freq Error B79 Hz OBW Power 99.00 %
x dB Bandwidth 320.0 kHz = dB -26.00 dB

Conter Freg: 1580000000 GHz
Trig: Fres Run AvglHeld:> 10110
#Anen: 36 48 Radic Device: BTS

Ref 40.00 dBm

1880.00 MHz

Center 1.88 GHz ” ) Span 1 MHz
¥Res BW 10 kHz #VBW 30 kHz Sweep 9.6 ms)

Occupied Bandwidth Total Power

241.08 kHz

Transmit Freq Error =318 Hz OBW Power

x dB Bandwidth 313.3 kHz = dB -26.00 dB
= 105340 ot e 37, 3013
Center Freq 1.909800000 GHz Centar Freq: 1.909800000 GHz Radio Std: None

Trig: Froe Run AvgHela» 1010
. " shmen: 35 08 Radic Device: BT5
1909.80 MHz

Center 1.91 GHz ) ) N - e ) ." -Sp:!l; T

#Res BW 10 kHz #VBW 30 kHz Sweep 0.6 ms

Occupied Bandwidth Total Power 34.3 dBm
245.27 kHz

Transmit Freq Error 762 Hz OBW Power 99.00 %
x dB Bandwidth 316.4 kHz xdB -26.00 dB
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6 Band Edge Test
6.1. Limit

The Band Edge Limit:
The power of any emission outside of the authorized operating frequency ranges must be attenuated below the

transmitting power (P) by a factor of at least 43 + 10log(P) dB.

6.2. Test Instruments

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Coﬁrr:‘lﬁ:i:;s:iieoster R&S CMU200 109369 08/07/2014 | ®
Spectrum Analyzer Agilent N9020A MY53420615 05/16/2014 @
Attenuator RADIALL R41572000 0603033073 N.CR. | -
Power Divider Agilent 87302C 3239A00760 N.CR. [ -
RF cable WOKEN -- S02-140512-011 | 07/14/2014 @
RF cable WOKEN -- S02-140512-018 | 07/14/2014 @
RF cable WOKEN -- S02-140428-045 | 07/14/2014 @
RF cable WOKEN -- S02-140428-049 | 07/14/2014 @
RF cable WOKEN -- S02-140428-041 | 07/14/2014 ®
Test Site ATL TEO5 TEO5 N.CR. | -

Remark: @ Calibration period 1 year. @ Calibration period 2 years.
Note: N.C.R. = No Calibration Request.

6.3. Setup

Spectrum Analyzer

—

L X
Power divider

Universal Radio Com.

Attenuator

Tester EUT
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6.4.

6.5.

6.6.

Test Procedure

The measurement is made according to FCC rules part 22 and 24:

1. The EUT was connected to Spectrum Analyzer and Base Station via Power Divider.

2.The band edge of low and high channels for the highest RF powers within the transmitting frequency band were

measured. Setting RBW as roughly BW/100.

3. The band edge setting:

RB=10 kHz; VB=30 kHz for GSM 850 and PCS 1900.

Uncertainty

The measurement uncertainty is defined as + 10Hz

Test Result
Model Number ARROW-G
Test Item Band Edge
Date of Test 03/27/2015 Test Site TEO5
Frequency Bandedge Limit
Bands Channel (MHz) (dBm) (dBm) Result
Lower 128 824.0000 -14.437 -13 Pass
GPRS 850 -
Higher 251 849.0000 -17.047 -13 Pass
Lower 512 1850.000 -15.035 -13 Pass
GPRS 1900 -
Higher 810 1910.000 -17.081 -13 Pass
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6.7. Test Graphs

Mode 1: GPRS 850 Link Mode

Agilent Spectrum Anabyzer - Swept 54

- ] NSE:IN 1GN A

24.2 z Avg Type: Log-Pwr

Center Freg 824.200000 NO: Vide o) Trig: Free Run Avg[Hold:>100100
IFGain:Low Atten: 40 dB

Center Freq
824200000 MHz

Lower Band
#VBW 15 kHz
82.000 00 MHz | -14.437 dBm
823,980 58 MHz | 14,696 dBm
Agilent Spectrum Anabyzer - Swept S&
(I L i N IGN Al
Center Freq 848.800000 MHz X Avg Type: Log-Pwr
PNO: Wide g0 1710 Free Run Avg|Hold:>100M100
IFGain:Low Atten: 40 dB
Ref Offset 4 dB
Ref 34.00 dBm
Center Freq
848.800000 MHz
Higher Band

Span 1.000 MHz
#VBW 15 kHz Sweep 1.333 ms (10000 pts
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Mode 2: GPRS 1900 Link Mode

Agilent Spectrum Anabyzer - Swept 54

Ref Offset4 dB
Ref 34.00 dBm

g . T
Center Freq 1.850200000 GHz
PNO: Wide g,
IFGain:Low

Avg Type: Log-Fwr
Avg|Hold:>100100

Center Freq
1.850200000 GHz

Lower Band
Agilent Spectrum Anahyzer - Swept 54
~ - ~ IGN Al
Center Freq 1.909800000 GHz Avg Type: Log-Pwr
PNO: Wide Ca AvglHald:>100100
IFGain:Low
Ref Offset4 dB MKkr2 1.‘310.0:_‘_
Ref 34.00 dBm 16.507
Center Freq
1.908800000 GHz
Higher Band

Span 1.000 MHz
Sweep 1.333 ms (10000 pts
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7.2

7.3.

Conducted Spurious Emission Test

Limit

The power of any emission outside of the authorized operating frequency ranges must be attenuated below the

transmitting power (P) by a factor of at least 43 + 10log(P) dB.

Test Instruments

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Universal Radio R&S CMU200 109369 08/07/2014 <1>
Communication Tester
Spectrum Analyzer Agilent E4445A MY46181986 05/16/2014 @
Attenuator RADIALL R41572000 0603033073 N.CR. | -
Power Divider Agilent 87302C 3239A00760 N.CR. [ -
RF cable WOKEN -- S02-140512-011 | 07/14/2014 @
RF cable WOKEN -- S02-140512-018 | 07/14/2014 @
RF cable WOKEN -- S02-140428-045 | 07/14/2014 ®
RF cable WOKEN -- S02-140428-049 | 07/14/2014 ®
RF cable WOKEN -- S02-140428-041 | 07/14/2014 ®
Test Site ATL TEO5 TEOS N.CR. | -
Remark: @ Calibration period 1 year. @ Calibration period 2 years.
Note: N.C.R. = No Calibration Request.
Setup
Below 2.8GHz
Spectrum Analyzer [
\ Power divider
Attenuator Universal Radio Com.
Tester EUT

-25-




7.4.

7.5.

7.6.

Above 2.8GHz

Spectrum Analyzer

— 1

L] X
Power divider

Universal Radio Com.

High Pass Filter

Tester EUT

Test Procedure

1. The EUT was connected to Spectrum Analyzer and Base Station via Power Divider.

2. The middle channel for the highest RF power within the transmitting frequency was measured.
3. The conducted spurious emission for the whole frequency range was taken.

4. Test setting at GSM 850 RB>100 kHz, VB>100 kHz; PCS 1900 RB>1MHz, VB>1MHz.

Uncertainty

The measurement uncertainty is evaluated as + 2.24 dB.

Test Result

Model Number | ARROW-G

Test Item Conducted Spurious Emission
Test Mode Mode 1/ Mode 2
Date of Test 01/16/2015 Test Site TEOS
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Mode 1: GPRS 850 Link Mode(CH128)

(B grier S Konsiyoes - Sovip 1A = ]|

Center Freq 79.500 kHz F Avg Type: Log-Pwr
PHO: Closs Ly 111G FreeRun AvgiHeld:»100100
IF Gain:L o SAten: & o8

9kHz-15MHz

Center 79.50 kHz Span 141.0 kHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.333 ms (10000 pts)|

SIS § AC coupled: Accy un

poc'd < 10MHz

(B apier S Konsiyoes - Sovipa B4 = ]|

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold: 100100

Center Freq

15MHz-30MHz

Start 150 kHz i "~ Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6666 ms (10000 pts)|
. suns | DC Coupled

(B qpiern i stz St A = L
Center Freq 515.000000 MHz F vy Type: Log-Par

E Clogs <e- Trig: Free Run AvgHeld: 100100
IF Gain:L o EAten: 40

Center Freq

30MHz-1GHz

Start 30, Stop 1.0000 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (10000 pts)|
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1GHz-5GHz

BB s S B - i S [

benlel Freq 3.000000000 GHz F Avp Type: Log-Far
e Y Trig: Free Run AvgiHeld: 571100
saten: 10 68

Mkr1

Ref Offget 4 B
4.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

5GHz-10GHz

BB s S B - i S [

Avg Type: Log
AvgiHold: 61100

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep B666 ms (10000 pts)|

Mode 1: GPRS 850 Link Mode(CH190)

9kHz-15MHz

(BB gpiern i stz S A
Center Freq 79.500 kHz F Avg Type: Log-Pwr
=gy Trig: Frae Run AvgiHeld:»100100

Ref Offset 4 dB
Ref 0.00 dBm

#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.333 ms (10000 pts)|

AC coupled: Accy unspoc'd < 10MHz
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15MHz-30MHz

BN i S Kesttes - St Sk

I 4
Center Freq 15.075000 MHz
P

Start 150 kHz
#Res BW 10 kHz

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold: 100100

Center Freq

" Stop 30.00 MHz
#VBW 30 kHz Sweep 6666 ms (10000 pts)|
sins| { DC Couplod

30MHz-1GHz

BN i S Kettes - Soripn Sk

Avg Type: Log-Pwr
AvgiHold: 100100

Center Freq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 3.333 ms (10000 pts)|

1GHz-5GHz

BN i S Kettes - Soripn Sk

Center Freq 3.000000000 GHz
A

Ref Offget 4 B
Ref 24.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr
Trig: Free Run AvgiHeld: 571100

Mir1 2

Stop 5.000 GHz
#VBW 3.0 MHz Sweep 7.333 ms (10000 pts)|
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5GHz-10GHz

BB s S B - i S [

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold: 61100

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep B666 ms (10000 pts)|

Mode 1: GPRS 850 Link Mode(CH251)

9kHz-15MHz

(BB gpiern i stz S A

‘Center Freq 79.500 kHz 3 v Type: Log-Pr
P Trig: Free Run AvgiHeld: 100100
A

Ref Offset 4 dB
Ref 0.00 dBm

#Res BW 3.0 kHz 10 kHz

15MHz-30MHz

I e S By - e [
s v & {IET
Center Freq 15.075000 MHz Avg Type: Log-Par

Y Trig: Free Run AvgiHold: 100100

Ref Offset 4 dB
Ref 10.00 dBm

Start 150 kHz
#Res BW 10 kHz #VBW 30 kHz
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30MHz-1GHz

(B arier S Konsiyoes - Sovap LA = ]|

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold:> 100100

Mior1

Center Freq

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (10000 pts)|

1GHz-5GHz

(B arier S Konsiyoes - Sovap LA = ]|

Avg Type: Log
AvgiHold: 57100

Ref Offget 4 B
Ref 24.00 dBm

Start 1,000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 7.333 ms (10000 pts)|

5GHz-10GHz

(B arier S Konsiyoes - Sovap LA = ]|

‘Cenlel Freq 7.500000000 GHz F Avp Type: Log-Far
% Trig: Fras Rus AvgiHeld: 611100

Micr1

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep B666 ms (10000 pts)|
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Mode 2: GPRS 1900 Link Mode(CH512)

9kHz-15MHz

(B griern S Konsiyoes - Sovip 1A = ]|

art Freq 9.000 kHz F Avg Type: Log-Par
PHO: Closs (o 1716: FreeRun AvgiHold:> 100100
IF Gain:L irm EAtten: & 0B

“Stop 150.00 kHz|
#VBW 10 kHz Sweep 1.333 ms (10000 pts]

SINS| § AC coupled: Accy un

poc'd < 10MHz

15MHz-30MHz

(B apier S Konsiyoes - Sovipa B4 = ]|

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold: 100100

Center Freq

Start 150 kHz i " Stop 30.00 MHz|
#Res BW 10 kHz #VBW 30 kHz Sweep 6666 ms (10000 pts)|
. suns | DC Coupled

30MHz-1GHz

(B qpiern i stz St A = L
Center Freq 515.000000 MHz F vy Type: Log-Par

E Clogs <e- Trig: Free Run AvgHeld: 100100
IF Gain:L o EAten: 40

Center Freq

Start 30, Stop 1.0000 GHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (10000 pts)|
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1GHz-5GHz

(B arier S Konsiyoes - Sovap LA = ]|

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHeld: 571100

Micr1

Start 1.000 GHz i Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 7.333 ms (10000 pts)|

5GHz-10GHz

(B arier S Konsiyoes - Sovap LA = ]|

Avg Type: L
Y Trig: Free Run AvgiHold: 61100
A

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep B666 ms (10000 pts)|

10GHz-15GHz

(B arier S Konsiyoes - Sovap LA = ]|

‘Cenlel Freq 12.500000000 GHz F Avp Type: Log-Far
. e Trig: Frae Rus AvgiHeld: 48100

Start 10000 GHz Stop 15.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (10000 pts)|
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15GHz-20GHz

(B arier S Konsiyoes - Sovap LA = ]|

tenlel Freq 17.500000000 GHz Avg Type: Log-Par
(L

Y Trig: Free Run AvgiHold: 42100

Start 15.000 GHz -~ Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12.67 ms (10000 pts)|

Mode 2 : GPRS 1900 Link Mode(CH661)

9kHz-15MHz

(B griern S Konsiyoes - Sovip 1A = ]|

Start Freq 9.000 kHz F Avg Type: Log:
PHC: Closs e Trig: Fres Run AvgiHold:> 100100
IF Gain:L irm EAtten: & 0B

Ref Offset 4 dB
Ref 0.00 dBm

z N ) T Stop150.00 kHz|
@Res BW 3.0 kHz #VBW 10 kHz Sweep 1.333 ms (10000 pts]

AT | AC coupled: Accy unspoc'd < 10MHz

15MHz-30MHz

BB s S B - s S B

I &
Center Freq 15.075000 MHz F Avg Type: Log-Par
PO Y Trig: Fras Rus AvgiHela: 100100

Ref Offset 4 dB
Ref 10.00 dBm

Center Freq

Start 150 kHz " Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6666 ms (10000 pts)|

stana| § DC Coupbod
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30MHz-1GHz

(B arier S Konsiyoes - Sovap LA = ]|

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold: 100100

Mir1 4.

Center Freq

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (10000 pts)|

1GHz-5GHz

(B arier S Konsiyoes - Sovap LA = ]|

Avg Type: Log
Y Trig: Free Run AvgiHeld: 571100
A

Start 1,000 GHz Stop 5.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 7.333 ms (10000 pts)|

5GHz-10GHz

(B arier S Konsiyoes - Sovap LA = ]|

‘Cenlel Freq 7.500000000 GHz F Avp Type: Log-Far
% Trig: Fras Rus AvgiHeld: 611100

Micr1

Start 5.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep B666 ms (10000 pts)|
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10GHz-15GHz

(B arier S Konsiyoes - Sovap LA = ]|

tenlel Freq 12.500000000 GHz Avg Type: Log-Par

Y Trig: Free Run AvgiHold: 48100

Start 10.000 GHz -~ Stop 15.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (10000 pts)|

15GHz-20GHz

(B arier S Konsiyoes - Sovap LA = ]|

‘Cenlel Freq 17.500000000 GHz F Avp Type: Log-Far
: we s Trig: Frae Rus AvgiHeld: 42100
24

Start 15.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12.67 ms (10000 pts)|

Mode 2: GPRS 1900 Link Mode(CH810)

9kHz-15MHz

(B griern S Konsiyoes - Sovip 1A = ]|

Start Freq 9.000 kHz F Avg Type: Log-Par
PHO: Closs (o 1716: FreeRun AvgiHold:> 100100

1F Gain:L o Shiten: § 5B

Ref Offset 4 dB
Ref 0.00 dBm

“Stop 150.00 kHz|
#VBW 10 kHz Sweep 1.333 ms (10000 pts]
SIANS| § AC coupled: Accy unspocd < 10MHE
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15MHz-30MHz

BN i S Kesttes - St Sk

I 4
Center Freq 15.075000 MHz
P

Start 150 kHz
#Res BW 10 kHz

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold: 100100

Center Freq

" Stop 30.00 MHz
#VBW 30 kHz Sweep 6666 ms (10000 pts)|
sins| { DC Couplod

30MHz-1GHz

BN i S Kettes - Soripn Sk

Start 30.0 MHz
#Res BW 100 kHz

Avg Type: Log-Pwr
AvgiHold:> 100100

Center Freq

Stop 1.0000 GHz
#VBW 300 kHz Sweep 3.333 ms (10000 pts)|

1GHz-5GHz

BN i S Kettes - Soripn Sk

Center Freq 3.000000000 GHz
A

Start 1.000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr
Trig: Free Run AvgiHeld: 571100

Micr1

Stop 5.000 GHz
#VBW 3.0 MHz Sweep 7.333 ms (10000 pts)|
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5GHz-10GHz

(B arier S Konsiyoes - Sovap LA = ]|

Avg Type: Log-Pwr
Y Trig: Free Run AvgiHold: 61100

Micr1

Start 5,000 GHz i Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep B666 ms (10000 pts)|

10GHz-15GHz

(B arier S Konsiyoes - Sovap LA = ]|

‘Cenlel Freq 12.500000000 GHz F Avp Type: Log-Far
o Trig: Free Run AvgiHeld: 48100
24

Start 10.000 GHz Stop 15.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.67 ms (10000 pts)|

15GHz-15GHz

(B arier S Konsiyoes - Sovap LA = ]|

‘Cenlel Freq 17.500000000 GHz F Avp Type: Log-Far
. e Trig: Frae Rus AvgiHeld: 42100

Start 15,000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 12.67 ms (10000 pts)|
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8

8.1.

8.2.

Field Strength of Spurious Radiation Test

Limit

According to 24.238 and 22.917 specify that the power of any emission outside of the authorized

operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at least

43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10

log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified

minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm.

At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way

a translation of the specification from relative to absolute terms is carried out.

Test Instruments

3 Meter Chamber (966-A)
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
RF Pre-selector Agilent N9039A MY46520256 01/10/2015 @
Spectrum Analyzer Agilent E4446A MY46180578 01/10/2015 @
Pre Amplifier Agilent 8449B 3008A02237 02/21/2015 @
Pre Amplifier Agilent 8447D 2944A10961 02/21/2015 @
Broadband Antenna SCHWARZBECK
- @
(30MHz~1GHz) MESS-ELEKTRONIK VULB9163 9163-270 07/16/2014
Horn Antenna SCHWARZBECK
- @
(1~18GH2) MESS-ELEKTRONIK BBHA9120D 9120D-550 06/10/2014
Horn Antenna SCHWARZBECK
N @
(18~40GHz) MESS-ELEKTRONIK BBHA9170 9170-320 06/13/2014
RF cable WOKEN -- S02-140409-026 07/14/2014 ®
RF cable WOKEN -- S02-140409-027 07/14/2014 ®
RF cable WOKEN -- S02-140409-028 07/14/2014 ®
RF cable WOKEN -- S02-140409-052 07/14/2014 @
Test Site ATL TEO1 888001 08/28/2014 @
3 Meter Chamber (966-B)
Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Spectrum Analyzer Agilent E4445A MY46181986 05/16/2014 @
Amplifier Mini-Circuits ZKL-1R5+ N/A 05/29/2014 @
Amplifier Mini-Circuits ZVA-213-S+ N/A 05/29/2014 @
RF Pre-selector Agilent N9039A MY46520255 05/10/2014 ®
Trilog-Broadband SCHWARZBECK
- @
Antenna MESS-ELEKTRONIK SB AC VULB 9168-419 05/16/2014
Double-Ridged ETS-Lindgren 3117 00128055 08/09/2014 &
Waveguide Horn
RF cable WOKEN -- S02-140512-09 | 07/14/2014 @
RF cable WOKEN -- S02-140512-021 | 07/14/2014 @
RF cable WOKEN -- S02-140512-022 | 07/14/2014 ®
Test Site ATL TEO9 TEO9 05/11/2014 @

Remark: @ Calibration period 1 year. @ Calibration period 2 years.
Note: N.C.R. = No Calibration Request.
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8.3. Setup

Signal
Substitute Generstor

Antenna

-
8
eceiving Antenna

e i I

Attenuator

Y
D

Receiving Antenna

Fiter Amplifier

Attenuator

AAAAA)

=40 -



8.4.

1.

Test Procedure

According to the TIA/EIA 603D:2010 test method, The Receiver or Spectrum was scanned from 30 MHz to the 10th
harmonic of the highest frequency generated within the equipment, which is the transmitted carrier that can be as high
as 1910 MHz. The resolution bandwidth is set as outlined in Part 24.238 and Part 22.917. The spectrum is scanned
with the mobile station transmitting at carrier frequencies that pertain to low, mid and high channels of PCS1900 and

GSM850.

EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive antenna. A
receiving antenna was placed on the antenna mast 3 meters from the EUT for emission measurements. The height of
receiving antenna is 0.80m. Detected emissions were maximized at each frequency by rotating the EUT through 360°
and adjusting the receiving antenna polarization. The radiated emission measurements of all transmit frequencies in
three channels (High, Middle, Low) were measured with peak detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT. The
log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same power value on the
spectrum analyzer or receiver. The level of the spurious emissions can be calculated through the level of the signal
generator, cable loss, the gain of the substitution antenna and the reading of the spectrum analyzer or receiver.

The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set Test Receiver
or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be recorded as (P;).

The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the frequency band
of interest is placed at the reference point of the chamber. An RF Signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere with the radiation pattern
of the antenna. A power (Pwmea) is applied to the input of the substitution antenna, and adjust the level of the signal
generator output until the value of the receiver reach the previously recorded (Pr). The power of signal source (Pwmea) is
recorded. The test should be performed by rotating the test item and adjusting the receiving antenna polarization.

A amplifier should be connected to the Signal Source output port. And the cable should be connect between the
Amplifier and the Substitution Antenna. The cable loss (P«) ,the Substitution Antenna Gain (Ga) and the Amplifier Gain
(Pag) should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pwea- Pag - Pa + Ga

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and known input
power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.

In order to make sure test results more clearly,we set frequency range and sweep time for difference frequency range

as follows table:
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Working Frequency Su(b(g?_inzg;e RBW VBW Swee([;)time
0.009~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
850MHz
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.009~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
1-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
1900MHz 5~8 1 MHz 3 MHz 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 3

8.5.

Uncertainty

The measurement uncertainty is defined as for Field Strength of Spurious Radiation measurement is + 3.072 dB.
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8.6. Test Result

Job No.: P22 24 Harmonic Ant.Polar.: Horizontal
Standard: FCC_P22.24.27_other Date:2015/4/1 Time: 14+ 01:13:51
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 850 Test By: Ricky
Description: CH128
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 78.5000 -69.12 -2.57 -71.69 -13.00 -58.69 peak
2 156.0000 -81.74 6.51 -75.23 -13.00 -62.23 peak
3 300.0000 -78.29 -2.92 -81.21 -13.00 -68.21 peak
4 400.0000 -80.13 1.62 -78.51 -13.00 -65.51 peak
5 530.0000 -80.85 7.08 -73.77 -13.00 -60.77 peak
6 663.0000 -80.76 6.81 -73.95 -13.00 -60.95 peak
7 3316.000 -72.02 12.41 -59.61 -13.00 -46.61 peak
8 4708.000 -72.74 15.11 -57.63 -13.00 -44.63 peak
9 7168.000 -73.27 24.01 -49.26 -13.00 -36.26 peak
Job No.: P22 24 Harmonic Ant.Polar.: Vertical
Standard: FCC_P22.24.27 other Date:2015/4/1 Time: 14 01:12:56
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 850 Test By: Ricky
Description: CH128
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 141.5000 -79.66 15.12 -64.54 -13.00 -51.54 peak
2 208.0000 -81.08 8.65 -72.43 -13.00 -59.43 peak
3 305.0000 -82.19 1.73 -80.46 -13.00 -67.46 peak
4 431.5000 -80.41 0.72 -79.69 -13.00 -66.69 peak
5 606.5000 -80.49 7.05 -73.44 -13.00 -60.44 peak
6 702.0000 -80.57 10.17 -70.40 -13.00 -57.40 peak
7 3340.000 -71.27 16.02 -55.25 -13.00 -42.25 peak
8 4756.000 -72.78 19.59 -53.19 -13.00 -40.19 peak
9 7132.000 -74.64 21.65 -52.99 -13.00 -39.99 peak
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Job No.: P22 24 Harmonic Ant.Polar.: Horizontal
Standard: FCC_P22.24.27 other Date:2015/4/1 Time: 14 01:17:24
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 850 Test By: Ricky
Description: CH190
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 160.0000 -80.90 7.53 -73.37 -13.00 -60.37 peak
2 233.0000 -81.67 -1.56 -83.23 -13.00 -70.23 peak
3 300.0000 -78.70 -2.92 -81.62 -13.00 -68.62 peak
4 432.5000 -81.72 3.05 -78.67 -13.00 -65.67 peak
5 567.0000 -79.68 6.76 -72.92 -13.00 -59.92 peak
6 658.5000 -78.76 6.78 -71.98 -13.00 -58.98 peak
7 3364.000 -72.67 12.57 -60.10 -13.00 -47.10 peak
8 4624.000 -73.73 14.67 -59.06 -13.00 -46.06 peak
9 7084.000 -75.20 23.76 -51.44 -13.00 -38.44 peak
Job No.: P22 24 Harmonic Ant.Polar.: Vertical
Standard: FCC_P22.24.27_other Date:2015/4/1 Time: 14 01:16:30
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 850 Test By: Ricky
Description: CH190
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 144.0000 -78.83 14.96 -63.87 -13.00 -50.87 peak
2 213.0000 -82.72 7.31 -75.41 -13.00 -62.41 peak
3 305.5000 -81.43 1.69 -79.74 -13.00 -66.74 peak
4 356.0000 -80.15 1.40 -78.75 -13.00 -65.75 peak
5 498.0000 -80.81 1.92 -78.89 -13.00 -65.89 peak
6 660.0000 -80.85 9.04 -71.81 -13.00 -58.81 peak
7 3328.000 -71.58 15.95 -55.63 -13.00 -42.63 peak
8 4660.000 -73.09 19.41 -53.68 -13.00 -40.68 peak
9 7060.000 -73.98 21.54 -52.44 -13.00 -39.44 peak
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Job No.: P22 24 Harmonic Ant.Polar.: Horizontal
Standard: FCC_P22.24.27 other Date:2015/4/1 Time: 14 01:20:07
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.(‘C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 850 Test By: Ricky
Description: CH251
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 158.5000 -81.89 7.15 -74.74 -13.00 -61.74 peak
2 204.5000 -80.39 1.47 -78.92 -13.00 -65.92 peak
3 343.5000 -80.98 -1.16 -82.14 -13.00 -69.14 peak
4 441.5000 -81.56 3.34 -78.22 -13.00 -65.22 peak
5 527.5000 -81.50 7.00 -74.50 -13.00 -61.50 peak
6 626.5000 -79.31 6.82 -72.49 -13.00 -59.49 peak
7 3292.000 -71.96 12.35 -59.61 -13.00 -46.61 peak
8 4672.000 -74.27 14.92 -59.35 -13.00 -46.35 peak
9 7108.000 -74.64 23.84 -50.80 -13.00 -37.80 peak
Job No.: P22 24 Harmonic Ant.Polar.: Vertical
Standard: FCC_P22.24.27 other Date:2015/4/1 Time: 14 01:19:13
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.(‘C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 850 Test By: Ricky
Description: CH251
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 146.0000 -75.98 14.84 -61.14 -13.00 -48.14 peak
2 211.5000 -80.97 7.84 -73.13 -13.00 -60.13 peak
3 300.0000 -80.28 2.15 -78.13 -13.00 -65.13 peak
4 487.5000 -80.17 1.76 -78.41 -13.00 -65.41 peak
5 636.0000 -79.91 8.15 -71.76 -13.00 -58.76 peak
6 724.5000 -80.52 10.68 -69.84 -13.00 -56.84 peak
7 3328.000 -71.52 15.95 -55.57 -13.00 -42.57 peak
8 4636.000 -74.81 19.36 -55.45 -13.00 -42.45 peak
9 7120.000 -74.24 21.63 -52.61 -13.00 -39.61 peak

- 45 -




Job No.: P22 24 Harmonic Ant.Polar.: Horizontal
Standard: FCC_P22.24.27 other Date:2015/4/1 Time: 14 01:27:32
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 1900 Test By: Ricky
Description: CH512
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 157.5000 -81.21 6.90 -74.31 -13.00 -61.31 peak
2 232.5000 -80.43 -1.49 -81.92 -13.00 -68.92 peak
3 347.0000 -77.74 -1.09 -78.83 -13.00 -65.83 peak
4 477.5000 -80.31 4.87 -75.44 -13.00 -62.44 peak
5 603.5000 -79.41 6.99 -72.42 -13.00 -59.42 peak
6 762.5000 -81.78 9.05 -72.73 -13.00 -59.73 peak
7 3328.000 -70.51 12.45 -58.06 -13.00 -45.06 peak
8 4660.000 -72.77 14.86 -57.91 -13.00 -44.91 peak
9 7072.000 -74.06 23.73 -50.33 -13.00 -37.33 peak
Job No.: P22 24 Harmonic Ant.Polar.: Vertical
Standard: FCC_P22.24.27_other Date:2015/4/1 Time: L4~ 01:26:38
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.("C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 1900 Test By: Ricky
Description: CH512
No. Frequency SG S.G Correct Result Limit Margin Remark
Reading
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 144.5000 -78.68 14.92 -63.76 -13.00 -50.76 peak
2 217.5000 -83.14 5.74 -77.40 -13.00 -64.40 peak
3 350.5000 -80.92 1.08 -79.84 -13.00 -66.84 peak
4 495.0000 -80.96 1.88 -79.08 -13.00 -66.08 peak
5 612.5000 -80.06 7.58 -72.48 -13.00 -59.48 peak
6 683.5000 -80.68 9.49 -71.19 -13.00 -58.19 peak
7 3292.000 -71.18 15.73 -55.45 -13.00 -42.45 peak
8 4768.000 -71.51 19.61 -51.90 -13.00 -38.90 peak
9 7072.000 -74.53 21.56 -52.97 -13.00 -39.97 peak
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Job No.: P22 24 Harmonic Ant.Polar.: Horizontal
Standard: FCC_P22.24.27 other Date:2015/4/1 Time: 14 01:30:02
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 1900 Test By: Ricky
Description: CH661
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 161.5000 -80.99 6.13 -74.86 -13.00 -61.86 peak
2 235.0000 -81.78 -1.82 -83.60 -13.00 -70.60 peak
3 388.5000 -81.07 0.64 -80.43 -13.00 -67.43 peak
4 498.0000 -81.46 6.06 -75.40 -13.00 -62.40 peak
5 601.5000 -78.89 6.99 -71.90 -13.00 -58.90 peak
6 719.5000 -81.16 7.38 -73.78 -13.00 -60.78 peak
7 3340.000 -69.98 12.49 -57.49 -13.00 -44.49 peak
8 4732.000 -72.18 15.24 -56.94 -13.00 -43.94 peak
9 7084.000 -73.99 23.76 -50.23 -13.00 -37.23 peak
Job No.: P22 24 Harmonic Ant.Polar.: Vertical
Standard: FCC_P22.24.27_other Date:2015/4/1 Time: 14 01:29:09
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 1900 Test By: Ricky
Description: CH661
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 139.0000 -76.49 15.61 -60.88 -13.00 -47.88 peak
2 214.5000 -83.28 6.79 -76.49 -13.00 -63.49 peak
3 300.0000 -81.07 2.15 -78.92 -13.00 -65.92 peak
4 404.0000 -81.65 0.43 -81.22 -13.00 -68.22 peak
5 523.5000 -80.87 2.44 -78.43 -13.00 -65.43 peak
6 674.5000 -81.27 9.27 -72.00 -13.00 -59.00 peak
7 3388.000 -71.75 16.32 -55.43 -13.00 -42.43 peak
8 4672.000 -72.47 19.43 -53.04 -13.00 -40.04 peak
9 7108.000 -74.20 21.63 -52.57 -13.00 -39.57 peak
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Job No.: P22 24 Harmonic Ant.Polar.: Horizontal
Standard: FCC_P22.24.27 other Date:2015/4/1 Time: -4 01:33:39
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.('C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 1900 Test By: Ricky
Description: CH810
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 161.5000 -79.85 6.13 -73.72 -13.00 -60.72 peak
2 263.5000 -82.03 -4.93 -86.96 -13.00 -73.96 peak
3 413.5000 -80.40 2.33 -78.07 -13.00 -65.07 peak
4 572.5000 -78.06 6.69 -71.37 -13.00 -58.37 peak
5 635.5000 -80.93 6.48 -74.45 -13.00 -61.45 peak
6 742.0000 -81.34 8.16 -73.18 -13.00 -60.18 peak
7 3340.000 -70.70 12.49 -58.21 -13.00 -45.21 peak
8 4636.000 -74.11 14.72 -59.39 -13.00 -46.39 peak
9 7132.000 -73.97 23.89 -50.08 -13.00 -37.08 peak
Job No.: P22 24 Harmonic Ant.Polar.: Vertical
Standard: FCC_P22.24.27_other Date:2015/4/1 Time: L4~ 01:32:43
Test item: Radiated Emission Distance: 3m
EUT: GPS TRACKER Temp.("C)/Hum.(%RH): 26(°C)/60%RH
Model: ARROW-G Power: AC 120V/60Hz
Mode: GPRS 1900 Test By: Ricky
Description: CH810
No. Frequency SG Reading Correct Result Limit Margin Remark
(MHz) (dBm) Factor(dB) (dBm) (dBm) (dB)
1 146.5000 -77.55 14.81 -62.74 -13.00 -49.74 peak
2 239.5000 -82.78 0.12 -82.66 -13.00 -69.66 peak
3 363.0000 -81.15 151 -79.64 -13.00 -66.64 peak
4 531.0000 -80.73 2.85 -77.88 -13.00 -64.88 peak
5 660.0000 -78.91 9.04 -69.87 -13.00 -56.87 peak
6 747.5000 -81.37 10.52 -70.85 -13.00 -57.85 peak
7 3268.000 -70.48 15.57 -54.91 -13.00 -41.91 peak
8 4756.000 -73.63 19.59 -54.04 -13.00 -41.04 peak
9 7120.000 -73.65 21.63 -52.02 -13.00 -39.02 peak

Mark:the correct factor=antenna factor+cable loss
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9.2.

9.3.

Frequency Stability (Temperature & Voltage Variation) Test

Limit

The frequency stability shall be measured by variation of ambient temperature and variation of primary supply

voltage to ensure that the fundamental emission stays within the authorized frequency block. The frequency

stability of the transmitter shall be maintained within +0.00025% (+2.5ppm) of the center frequency.

Test Instruments

Equipment Manufacturer Model Number Serial Number Cal. Date Remark
Universal Radio R&S CMU200 109369 08/07/2014 | @
Communication Tester
Temperature & Humidity TAICHY MHU-225LA 980729 08/07/2014 @
Chamber
RF cable WOKEN - S02-140428-045 | 07/14/2014 @
Test Site ATL TEO5 TEO5 N.C.R. | ----
Remark: @ Calibration period 1 year. @ Calibration period 2 years.
Note: N.C.R. = No Calibration Request.
Setup
T |
| |
| |
| |
| |
| |
| |
| |
| |
| EUT |
| |
| |
| |
S, 1
Thermal Chamber O

Base Station
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9.4.

9.5.

Test Procedure

The measurement is made according to FCC rules part 22 and 24:

1.
2.

The EUT and test equipment were set up as shown on the following section.

With all power removed, the temperature was decreased to -30°C and permitted to stabilize for three hours.
Power was applied and the maximum change in frequency was note within one minute.

With power OFF, the temperature was raised in 10°C steps. The sample was permitted to stabilize at each
step for at least one-half hour. Power was applied and the maximum frequency change was noted within one
minute.

The EUT was placed in a temperature chamber at 25+5 ‘C and connected as the following section.

The power supply voltage to the EUT was varied from BEP to 115% of the nominal value measured at the
input to the EUT.

The temperature tests were performed for the worst case.

Test data was recorded.

Uncertainty

The measurement uncertainty is defined as for Frequency Stability (Temperature Variation) measurement is +
10Hz.
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9.6.

Test Result

Model Number

ARROW-G

Test Item Frequency Stability (Temperature & Voltage Variation)
Test Mode Mode 1
Date of Test 03/15/2015 Test Site TEO5
L] V([)[I;?:g]]e Tem[()aecr;a\ture De(v|_||azt)|on D((er\)/[l)a::]l;)n (I[_)ngnlwt) Result
Normal 12 -30 13.44 0.016 +2.5 Pass
Normal 12 -20 12.15 0.016 +2.5 Pass
Normal 12 -10 12.25 0.016 +2.5 Pass
Normal 12 0 10.22 0.016 +2.5 Pass
Normal 12 10 9.75 0.016 +2.5 Pass
High 13.2 20 9.03 0.016 +2.5 Pass
Normal 12 20 8.21 0.016 +2.5 Pass
Low 10.8 20 7.24 0.016 2.5 Pass
Normal 12 30 7.01 0.016 +2.5 Pass
Normal 12 40 6.68 0.016 +2.5 Pass
Normal 12 50 6.61 0.016 +2.5 Pass
Model Number ARROW-G
Test Item Frequency Stability (Temperature & Voltage Variation)
Test Mode Mode 2
Date of Test 03/15/2015 Test Site TEO5
Level Vt[)lljtz(a:g];e Tem[()%r;:\ture De(v|_||azt)|on D((aF\)/;)am;Jn (IBIS::) Result
Normal 12 -30 -26.34 -0.014 +2.5 Pass
Normal 12 -20 -24.69 -0.014 +2.5 Pass
Normal 12 -10 -25.54 -0.014 +2.5 Pass
Normal 12 0 -26.67 -0.014 +2.5 Pass
Normal 12 10 -26.35 -0.014 +2.5 Pass
Power full point 13.2 20 -24.68 -0.014 +2.5 Pass
Normal 12 20 -25.57 -0.014 +2.5 Pass
Power cut-off point 10.8 20 -23.34 -0.014 +2.5 Pass
Normal 12 30 -24.55 -0.014 +2.5 Pass
Normal 12 40 -22.15 -0.014 +2.5 Pass
Normal 12 50 -22.03 -0.014 +2.5 Pass
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