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Test Result Certification

Applicant’s name: iIFREE GROUP (HK) Ltd

Address: Suite 06, 19/F, Mira Place Tower A, 132 Nathan Road, Tsim Sha Tsui,
Kowloon, Hong Kong.

Manufacture's Name: iIFREE GROUP (HK) Ltd

Address: Suite 06, 19/F, Mira Place Tower A, 132 Nathan Road, Tsim Sha Tsui,
Kowloon, Hong Kong.

Product name: 4G Wireless Data & GPS Tracking Device

Trademark: MOGO

Model name: T2

Standards: FCC Part 15.247

ANSI| C63.10-2013
Test Procedure: KDB 558074 v05r02
KDB662911 D01 v02r01

This device described above has been tested by Shenzhen Microtest Co., Ltd. and the test results
show that the equipment under test (EUT) compliance with the FCC requirements. And it is applicable
only to the tested sample identified in the report.

Tested by: T‘\ Wy B
Danny Xu Nov. 10, 2020
Reviewed by: 4,{ o Su
Leo Su Nov. 10, 2020
Approved by: 7‘- Fws /Ku/b
Tom Xue Nov. 10, 2020
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1 General information

1.1 Description of EUT

Product name 4G Wireless Data & GPS Tracking Device
Model name T2
Series model: N/A

Difference of series model: |N/A

802.11b/g/n20:2412~2462 MHz

Operation Frequency
802.11n40:2422~2452 MHz

11b: DQPSK, DBPSK, DSSS, CCK
Modulation Type: 11g: BPSK, QPSK, 16QAM, 64QAM, OFDM
11n: BPSK, QPSK, 16QAM, 64QAM with OFDM

802.11b:11/5.5/2/1 Mbps
Bit Rate of Transmitter 802.119:54/48/36/24/18/12/9/6Mbps
802.11n:65/52/6.5Mbps

Antenna Type FPC Antenna

For 802.11b/g, working in SISO mode, then the antenna gain
as below:

802.11b/g: Antenna A :3dBi

802.11b/g: Antenna B :3dBi

Antenna Gain (dBi)
For 802.11n, working in MIMO mode, the antenna gains should

be calculated by the formula:
Directional Gain = Gant+10*log(Nant)dBI
= 3 dBi + 10*Log(2) dBi = 6.01 dBi

Max. Output Power: 13.86dBm

Hardware Version: T2M1_VER.A

Software Version: T2_V01.01.02.23115T

Power Supply: DC 5V from adapter or DC 3.8V from battery
Battery information: DC 3.8V 2000mAh

Adapter information: N/A
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Microtest Co., Ltd.
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1.2 Operation channel list
Channel List for 802.11b/g/n(20)
Channel Frequency (MHz) Channel Frequency (MHz)
01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437 \ \
Channel List for 802.11n(40)
Channel Frequency (MHz) Channel Frequency (MHz)
03 2422 07 2442
04 2427 08 2447
05 2432 09 2452
06 2437 \ \
1.3 Test channel list
Channel List for 802.11b/g/n(20)
Channel Channel Frequency (MHz)
Low 01 2412
Middle 06 2437
High 11 2462
Channel List for 802.11n(40)
Channel Channel Frequency (MHz)
Low 03 2422
Middle 06 2437
High 09 2452
1.4 Ancillary equipment list
Equipment Model S/N Manufacturer | Certificate type
Huizhou BYD
Adapter HW-090200CHO / Electronics /
Co., Ltd.
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1.5 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration
during the tests.

ltem Brand

Equipment Model/Type No. Series No. Note
/ / / /
Note:

/

/

(1)The support equipment was authorized by Declaration of Confirmation.

(2)For detachable type 1/0O cable should be specified the length in cm in TLength s column.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen
Microtest Co., Ltd.
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Test procedures according to the technical standards:

Report No.: MTi20061009-2E2

No. Standard Section Test Item Result Remark
1 15.203 Antenna Pass
Requirement
2 15.247 (b) Peak Output Power Pass
3 15.247 (d) Power Spectral Pass
Density
4 15.207 Conducted Emission Pass
5 15.247 (c) Radlgte(_:l S_purlous Pass
mission
6 15.205 Band Edge Emission Pass
7 15.247 (a)(2) 6dB Bandwidth Pass
8 KDB 558074 (6) Duty Cycle Pass

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen

Microtest Co., Ltd.

Tel:(86-755)88850135

Fax: (86-755) 88850136
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3 Test Facilities and Accreditations

3.1 Test laboratory

Report No.: MTi20061009-2E2

Test Laboratory

Shenzhen Microtest Co., Ltd

101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe

Location Community, Fuhai Street, Bao’ an District, Shenzhen, Guangdong,
China.
FCC Registration No.: | 448573

3.2 Environmental conditions

Temperature:

15°C~35°C

Humidity

20%~75%

Atmospheric pressure

98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurementy = U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 providing a level of confidence of approximately 95

%

No. Item Uncertainty

1 Conducted Emission Test +1.38dB

2 RF power, conducted +0.16dB

3 Spurious emissions, conducted +0.21dB

4 All emissions, radiated(<1G) +4.68dB

5 All emissions, radiated(>1G) +4.89dB

6 Temperature +0.5°C

7 Humidity +2%

3.4 Test software
Software ]
Name Manufacturer Model Version
Bluetooth and WiFi Test System | Shenzhen JS tonscend co,.ltd | JS1120-3 2.5.77.0418

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen
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4 Equipment list

Equipment Equipment Name Manufactu Model Serial No. Calibration Due date
No. rer date
MTI-E004 | EMI Test Receiver Ror\‘,saeé‘s‘:h ESPI7 100314 2020/10/09 | 2021/10/08
TRILOG
MTI-E006 | Broadband schwarabe | VULB 9163-872 | 2020/10/15 | 2021/10/14
ck 9163
Antenna
MTI-E014 | amplifier Heg('gﬁgpa 8447D | 3113A06150 | 2020/10/09 | 2021/10/08
Single path vehicle | Schwarzbe NNBM
MTI-E036 | i Pony o B194 01175 2020/10/09 | 2021/10/08
Low noise active
MTI-E038 | vertical monopole | SCMWarzbe | VAP 4565 2020/10/16 | 2021/10/15
antenna
MTI-E039 | Biconical antenna SCh"Zi‘ere BBA 9106 #164 2020/10/15 | 2021/10/14
MTI-E041 | MXG VectorSignal | ) oion | N5182A | MY49060455 | 2020/04/16 | 2021/04/15
Generator
MTI-E042 | ESG Series Analog | ) oy E4421B | GB40051240 | 2020/05/21 | 2021/05/20
signal generator
MTI-E044 | Thermometer clock ] HTC-1 / 2020/04/17 | 2021/04/16
humidity monitor
Log Periodic Schwarzbe VUSLP
MTI-E062 | 00 "7 o O111E #312 2020/04/11 | 2021/04/10
MTI-E0s3 | 09 Periodic Dipole | ETS-LIND | = 5, /05 00224524 | 2020/04/11 | 2021/04/10
Array Antenna GREN
MTI-E065 | Amplifier EMtrace RPOGA 00117 2020/04/29 | 2021/04/28
MTI-E0ee | COmPrehensive Rohde&sch | ~\nv500 149155 2020/04/16 | 2021/04/15
test Instrument warz
MTI-E071 | P XA Signal Agilent | N9030A | MY51350296 | 2020/10/25 | 2021/10/24
Analyzer
MTI-EO76 | EMI Test Receiver Ror\‘l‘jaeé‘s"h ESIB26 100273 2020/04/16 | 2021/04/15
MTI-E078 | Synthesized Agilent 83752A | 3610A01957 | 2020/04/16 | 2021/04/15
Sweeper
MTI-E079 | DC Power Supply Agilent E3632A | MY40027695 | 2020/04/16 | 2021/04/15
MTI-E093 /:gt'\‘;\',‘(‘;'ﬁ(' mains 3ctest LISNJ50 | ES3911805 | 2020/04/16 | 2021/04/15
- Space-Dtro | EWLNAO
MTI-E096 | Power amplifier nices 118G-P40 1852001 2020/04/29 | 2021/04/28
SOLAR
MTI-E097 | Current Probe ELECTRO 9207-1 220095-1 200/04/17 | 2021/04/16
NICS CO.
SOLAR
MTI-E098 | Loop Sensor ELECTRO | 7334-1 220095-2 | 2020/04/21 | 2021/04/20
NICS CO.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen
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MTI-E0go | lemperature& Hu- 1 o v tost | agsoL 171200018 | 2020/04/16 | 2021/04/15
midity test chamber
MTI-E095 | Horn Antenna SCh"(‘:’i‘ere E;'i?oA 9170-181 | 2019/04/16 | 2021/04/15
Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).
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Report No.: MTi20061009-2E2

5 Test Result

5.1 Antennarequirement

5.1.1 Standard requirement

15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be

designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device

5.1.2 EUT Antenna

The EUT antenna is FPC antenna. It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be used.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen
Microtest Co., Ltd.
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Report No.: MTi20061009-2E2

5.2.1 Limit
. o Frequency Range
Section Test Item Limit
(MH2z)
15.247(b)(3) Peakoutput | 4 it or 30dBm 2400-2483.5
power
5.2.2 Test setup

EUT Power

meter

5.2.3 Test procedure

The EUT was directly connected to the Power meter.

Microtest Co., Ltd.

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen
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5.2.4 Test results

802.11b
Output Power Output Power Limit (dBm)
Test Frequency ANT B imi m
Channel (MHz) (ANT A) ( )
dBm mw dBm mw dBm mw
01 2412 12.77 18.92 13.05 20.18
06 2437 12.42 17.46 13.84 24.21 30 1000
11 2462 12.61 18.24 13.86 24.32
802.11¢g
Output Power Output Power Limit (dBm)
Test Frequency imi m
Channel (MHz) (ANT A) (ANTB)
dBm mw dBm mw dBm mw
01 2412 10.26 10.62 11.70 14.79
06 2437 10.39 10.94 11.16 13.06 30 1000
11 2462 10.26 10.62 11.82 15.21
802.11n20
Output Power Output Power Total Power Limit (dBm)
Test |Frequency + imi m
Channel|  (MHz) (ANT A) (ANT B) (ANT A+ ANT B)
dBm mwW dBm mw dBm mw dBm mw
01 2412 8.53 7.13 10.31 10.74 12.52 17.86
06 2437 8.51 7.10 10.15 10.35 12.42 17.46 29.99 997.70
11 2462 8.25 6.68 10.72 11.80 12.67 18.49

Note: if transmitting antennas of directional gain greater than 6 dBi are used, then the limit should be
reduced.
Because the directional gain = 6.01dB > 6.0 dBi, the limit should be calculated as below:
Limit = 30 dBm - (ANT Gain + 10*Log(N=2))
=30dBm - (3 + 3.01-6) dBi = 29.99dBm

802.11n40
Output Power Output Power Total Power Limit (dBm)
Test |Frequency ANT B ANTA +ANT B m m
Channel|  (MHz) (ANT A) ( ) ( )
dBm mw dBm mwW dBm mwW dBm mwW
03 2422 8.40 6.92 9.17 8.26 11.81 15.18
06 2437 9.68 9.29 9.13 8.18 12.42 17.47 29.99 997.70
09 2452 9.52 8.95 9.35 8.61 12.45 17.56

Note: if transmitting antennas of directional gain greater than 6 dBi are used, then the limit should be
reduced.

Because the directional gain = 6.11dB > 6.0 dBi, the limit should be calculated as below:

Limit = 30 dBm - (ANT Gain + 10*Log(N=2))

=30 dBm - (3.1 + 3.01-6) dBi = 29.99dBm
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5.3 Power spectral density

5.3.1 Limit
Secti . Frequency Range
ection Test Item Limit (MHz)
15.247 Power Spectral Density (in aSn?/B?ﬂHz) 2400-2483.5
5.3.2 Test Setup
EUT SPECTRUM
ANALYZER

5.3.3 Test Procedure

a. The EUT tested system was configured as the statements of 2.1 Unless otherwise a special
operating condition is specified in the follows during the testing.

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW = 3 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

-~ o oo T

Sweep time = auto couple.

° @

Trace mode = max hold.

Allow trace to fully stabilize.
j.  Use the peak marker function to determine the maximum amplitude level.
k. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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802.11b
ANT A:
Power Densit Limit Result
Test Channel Frequency (MH2) (dBm/3kHz)y (dBm/3kHz)
CHO1 2412 -9.942 8 Pass
CHO06 2437 -9.717 8 Pass
CH11 2462 -8.793 8 Pass
TX CHO1 TX CHO6

Cerler 2412000 GHI
e DAY 20 RNz

WO 10 kM2

LY R,
' e
! v )

Bpan 15.08 M
Sweap 1537 x (1001 i

TX CH11

Camer Freg 7437000000 G2

Fie? Oyt 0 17 45
Ret $3.1T dBm

L.'& \ .,\‘ “.
N* ¥

Certer 2437003 GHI
s BAY 3.0 RNz

o | o

,/.“l._\,ﬂ&,«ud"w"' &i' # ‘n'r""h‘ﬁ?'ﬂ...‘(wﬂ‘_“

#YDW 10 kN2

Y

Bpan 15,08 M
Sweap 1537 x (1001 prig]

Camuer Freg 7 A07000000 GHz

Joerier 2ARI000 GHI

Few BV 30 RNz

WO 10 kM2

Bpan 15.08 M
Sweap 1537 x (1001 i
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ANT B:
Power Density Limit Result
Test Channel Frequency (MHz

quency (MH2) (dBm/3kHz) (dBm/3kHz)
CHO1 2412 -9.342 8 Pass
CHO6 2437 -8.065 8 Pass
CH11 2462 -8.84 8 Pass

TX CHO1 TX CHO6

1Cerlder 2417000 GH2
PRan B I 0 ANz

Bpan 35,00 M2
VDWW 10 b

Sweep 1587 x {1001 poxy

TX CH11

Fil e

ICenier 2437008 GH2
PRen B I 0 ANz VDWW 10 e

Pagetd Dl Ll

V‘M‘M .

Y el
W} \

Span 2500 M2

Sweep 587 x {1001 pox

L 8 W v Rolddat Al .
,.u./-u.‘ﬁ'l‘*—'"\' "‘illﬁ T '““""m\.,'u&

1Cerder 2400000 GH2
PRan B I 0 AN

Bpan 35,00 M2
VDWW 10 b

Sweep 1587 x {1001 poxy
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802.11¢
ANT A:
Power Density Limit
Test Channel Frequency (MHz Result
quency (MH2) (dBm/3kHz) (dBm/3kHz)

CHO1 2412 -12.951 8 Pass

CHO6 2437 -12.607 8 Pass

CH11 2462 -12.511 8 Pass

TX CHO1 TX CHO6

Serler 241000 G2
PRan B I 0 ANz

Bpin 25,00 W2 [Center 243700 G Bpin 2500 W2
W 10 Kt Sweep 2608 x {1001 poxy WRen BV 10 ANz W 10 G

TX CH11

Cerler 240000 Gz

PRan B I 0 AN

Bpin 25,00 W2
W 10 Kt Sweep 2608 x {1001 poxy
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ANT B:
Power Density Limit
Test Channel Frequency (MHz Result
quency (MH2) (dBm/3kHz) (dBm/3kHz)
CHO1 2412 -13.493 8 Pass
CHO6 2437 -13.742 8 Pass
CH11 2462 -13.675 8 Pass
TX CHO1 TX CHO6

’

'

AR Ll
OV

|
FAN TR YA A

foenler 241100 GHi Bpin 25,00 W2
WRen BV 10 ANz W 10 Kt Sweep 2608 x {1001 poxy

Span 2500 M2
VT 10 G

Sweep 2608 x {1001 pox

TX CH11

Cerler 240000 Gz
PRan B I 0 AN

Bpin 25,00 W2
W 10 Kt Sweep 2608 x {1001 poxy
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802.11n20
ANT A+ANT B
Test_erequency A goe Y| POuet Densi| Toe Pover Densiy of|
Channel (MHz) (dBm/3kHz) Result
(dBm/3kHz) | (dBm/3kHz) (dBm/3kHz)
CHO1 2412 -13.866 -14.533 -11.18 7.99 Pass
CHO06 2437 -13.240 -14.787 -10.93 7.99 Pass
CH11 2462 -13.143 -12.638 -9.87 7.99 Pass
Note: if transmitting antennas of directional gain greater than 6 dBi are used, then the limit should be
reduced.

Because the directional gain = 6.01dB > 6.0 dBi, the limit should be calculated as below:
Limit = 8 dBm/3kHz - (ANT Gain + 10*Log(N=2) - 6dBi)

=8 dBm/3kHz - (3 + 3.01 - 6) dBi = 7.99 dBm/3kHz
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ANTA

ANTB

TX CHO1

TX CHO1

Contet Freg.
3 4neaoen (849

iicniinivia -
Slart Prwg

Kerter 2 41700 GMy Bpam 7550 MMz |

AVEW 10 b2 Hwecp 2838 & (1001 pis)

Aatn Yure

ComerFreq)
2413300000 Gaz

TX CHO6

TX CHO6

Contet Freg.
3 43Tuea0en e

[ERR -
StanPreg

Cerder 2 43700 Gz Rpam 7500 MN7|

AVEW 10 b2

Hwecp 2838 & (1091 pts)

Certet Freq 2437

Raf Oftuet 1) 6
Ref 1517 oBm

[Cetier ZAXIG0 G
Ehes BW 20 bz

Tpan 25.00 NN
2

TX CH11

TX CH11

Contet Freq.

Ceroer 2 44700 Gz
ARes 8 AH2

Bpan 75,60 MNz|
Uweep 2838 % (100

AVEW 10 b2

Certet Freq 2462000000 Ghu

Rl Oftuet 17 6
Ref 1517 0B

[Cetier ZAB0 G
ERes BW 30 btz

Tpan 25.00 M2
Sweep 2438 5 (1091 pes)
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802.11n40
Test  |Frequency Power Density| Power Density | Total Power Density of Limit
Channel | (MHz) of ANTA of ANTB (ANTA + ANTB) (dBm/3kH2) Result
(dBm/3kHz) | (dBm/3kHz) (dBm/3kHz)
CHO03 2422 -13.142 -14.417 -10.72 7.99 Pass
CHO6 2437 -13.328 -13.735 -10.52 7.99 Pass
CHO09 2452 -13.147 -14.095 -10.58 7.99 Pass

reduced.

Note: if transmitting antennas of directional gain greater than 6 dBi are used, then the limit should be

Because the directional gain = 6.01dB > 6.0 dBi, the limit should be calculated as below:
Limit = 8 dBm/3kHz - (ANT Gain + 10*Log(N=2) - 6dBi)

=8 dBm/3kHz - (3 + 3.01 - 6) dBi = 7.99 dBm/3kHz
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ANT A ANT B
TX CHO3 TX CHO3

Cortomt Py
FAZ000000 Gtz

ey
' St Proe

T AZ2000000 Gtz

|

Ly
L TR TR TR PIVES 3

YRy

iCenter 242200 Gh2 Span 56.00 Nz
[aRes BV 2.0 82 VI 10 WMz Sweep 5,799 5 (1061 s

Center 242100 GH2 Span 56.00 Wz
PRes BV 2082 EVIN 10 bz Sweep 5799 5 (1001 pasi

TX CHO6 TX CHO6

N Pt 017 o fo " 017
Rot 3017 dRim ) 1 Rod 3017 dBm

ZATTO0O0000 Gtz ZATTO00000 Gz
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[ |

Ay 'f'l“"‘l‘,"?\')""ﬂ-"’ ’ o
!
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R BN 20 AHz VO 10 WMz Sweep 5799 5 (1081 pisi ARes BN 30 AHz VO 10 WMz Sweep 5799 5 (1081 pisi
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5.4 Conducted emission
5.4.1 Limits
Class B (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00
Note
(1) The tighter limit applies at the band edges.

(2)The limit of " * " marked band means the limitation decreases linearly with the logarithm of the
frequency in the range.

5.4.2 Test setup

/ Vertical Reference
Ground Plane / Test Receiver
el

EUT
40cm

L 1

o O © O
o e O O

e,
]

80cm
LISN
[ ]

\'\‘ =

Horizontal Reference
Ground Plane

Note: 1.Support units were connected to second LISN.

2.Both of LISNs (AMN) are 80 cm from EUT and at least 80
from other units and other metal planes
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5.4.3 Test procedure

a. EUT Operating Conditions
The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

b. The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

c. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

d. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and
forth in the center forming a bundle 30 to 40 cm long.

e. 1/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall length
shall not exceed 1 m.

f. LISN at least 80 cm from nearest part of EUT chassis.

For the actual test configuration, please refer to the related Item —EUT Test Photos.
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5.4.4 Test results

EUT 4G ereleSS Data & GPS Tracking Model Name: T2
Device
Pressure: 1010hPa Phase : L
Test Voltage : DC 5V from adapter AC 120V/60Hz Test Mode: I(\I/Ifgzrgjlng+TX
80.0 dBuY
Fil)
\ FCCPart15 ClassB AC Conduction[QP)
60
|
5 .
40 % £ 1

SW
30 4
0
20
peak

10 AVG
0
10
-20
0.150 05 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.1539 36.72 9.73 46.45 65.79 -19.34 QP
2 0.1539 17.77 9.73 27.50 5579 -28.29 AVG
3 0.1655 3474 9.73 44 47 65.18 -20.71 QP
4 0.1655 6.87 9.73 16.60 5518 -38.58 AVG
5 0.2320 30.75 9.73 40.48 62.38 -21.90 QP
6 0.2320 18.83 9.73 28.56 5238 -23.82 AVG
[ 0.4974 28.48 9.88 38.36 56.04 -17.68 QP
8 0.4974 2.99 9.88 1287  46.04 -33.17 AVG
9 1.1029 25.42 9.95 35.37 56.00 -20.63 QP
10 1.1029 10.14 9.95 2009 46.00 -2591 AVG
11 2.9857 27.79 9.99 3778 56.00 -18.22 QP
12 2.9857 12.43 9.99 2242  46.00 -23.58 AVG
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EUT: 4G \_Nweless Data & GPS Tracking Model Name: T2
Device
Pressure: 1010hPa Phase: N
Test Voltage: DC 5V from adapter AC 120V/60Hz Test Mode: K:Ar;?jreglng+TX
80.0 dBuY
Fil)

\ FCCRart15 ClassB AC Conduction[QP]
60
|

50
j 3 ] 7 9

40 11

N e

10 AVG
0
10
-20
0.150 0.5 {MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.1617 35.60 973 4533 65.38 -20.05 QP
2 0.1617 -0.75 973 898 5538 -46.40 AVG
3 0.2398 30.35 973 40.08 62.10 -22.02 apP
4 0.2398 498 973 1471 5210 -37.39 AVG
5 0.3140 29.08 977 38.85 5986 -21.01 QP
6 0.3140 0.58 9.77 10.35 49.86 -39.51 AVG
7 04156 2818 9.83 38.01 5754 -1953 QP
8 0.4156 17.00 9.83 2683 4754 2071 AVG
g = 0.5523  27.87 9.89 37.76 56.00 -18.24 apP
10 0.5523 14.95 9.89 24 84 46.00 -21.16 AVG
11 29428  26.01 9.99 36.00 56.00 -20.00 QP
12 2.9428 13.21 9.99 2320 46.00 -22.80 AVG
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EUT: 4G Wireless Data & GPS Tracking Model Name: T2
Device
Pressure: 1010hPa Phase : L
Test Voltage : DC 5V from adapter AC 240V/60Hz Test Mode: ﬁ:ﬂr;zreglanX
80.0 dBu¥
70
\ FCCPRart15 ClassB AC Conduction[@P]
60 |
50 5
1 3 ! Il
40
4 A ¥ ¥
30
20 peak
AYG
10
0
-10
-20
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.2202 30.13 973 39.86 62.81 -22.95 QP
2 0.2202 2560 973 3533 281 1748 AVG
3 0.2943 31.88 975 41.63 6040 -18.77 QP
4 0.2943 2052 975 30.27 5040 -2013 AVG
5 = 0.4506 35.80 985 45 65 H6.86 -11.21 QP
G 0.4506 23.32 9.85 3317 46.86 -13.69 AVG
T 1.2159 30.86 9.95 40.81 56.00 -15.19 QP
8 1.2159 13.69 995 2364 46.00 -22.36 AVG
9 27671 3213 999 4212 56.00 -13.88 QP
10 27671 2141 9.99 31.40 46.00 -14.60 AVG
11 3.4958 32.07 10.02 4209 56.00 -13.91 QP
12 3.4958 2391 10.02 33.93 46.00 1207 AVG
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EUT 4G Wireless Data & GPS Tracking Model Name: T2
Device
Pressure: 1010hPa Phase: N
Test Voltage: DC 5V from adapter AC 240V/60Hz Test Mode: K:Ar;?jreglng+TX
80.0 dBu¥
70
\ FCCRart15 ClassB AC Conduction[QP]
60 |
50 -
1 3 4 ] 11
40
a0 W 2
20
peak
10 AVG
0
-10
-20
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.2164 32.01 973 41.74 6296 -21.22 QP
2 0.2164 25.01 973 3474 5296 -18.22 AVG
3 0.2983 32.32 9.76 4208 60.29 -18.21 QP
= 0.2983 16.35 976 2611 5029 -2418 AVG
5 = 0.4395 35.39 584 4523 5707 -11.84 QP
6 0.4395 21.62 9.84 31.46 4707 -15.61 AVG
7 0.5131 32.52 9.88 42 .40 56.00 -13.60 aP
8 0.5131 2341 5.88 33.29 46.00 12.11 AVG
9 0.6733 31.22 9.90 41.12 56.00 -14.88 QP
10 0.6733 18.35 9.90 2825 46.00 -17.75 AVG
11 2.1030 30.81 997 40.78 56.00 -15.22 QP
12 2.1030 18.98 997 2895 46.00 -17.05 AVG
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5.5 Radiated spurious

5.5.1 Limits

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall

within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to be
followed.

Frequency Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th carrier harmonic

RB / VB (emission in restricted

1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for

band) Average
Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 120kHz for QP
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5.5.2 Test setup

Radiated emission test-up frequency below 30MHz

Loop Antenra

«— M 5 T Amplifier

EUT
—

|
0.8m Analyzer
I

Radiated emission test-up frequency 30MHz~1GHz

]

Turntable

It to4dm
Spectrum \...

Analyzer | IO.Sm j
*‘ |
| —

Ground Plane

Coaxial Cable

Radiated emission test-up frequency above 1GHz

:, 'A%:‘t
......... D> M Gt
Turntable v
\ EUT 4m
_>@ /
: [

1.5

>in<

.AleiﬁeI | Test Receiver |
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5.5.3 Test procedure

a.

g.

The EUT is placed on a turntable, which is 0.8m above ground plane for test frequency range belo
w 1GHz, and 1.5m above ground plane for test frequency range above 1GHz.

EUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out the high
est emissions.

Use the following spectrum analyzer settings:

Span = wide enough to fully capture the emission being measured, RBW =1 MHz for f 2 1GHz, 10
0 kHz for f < 1 GHz, VBW = RBW, Sweep = auto, Detector function = peak, Trace = max hold.

Follow the guidelines in ANSI C63.4-2014 with respect to maximizing the emission by rotating the

EUT, adjusting the measurement antenna height and polarization, etc. The peak reading of the em
ission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field

strength, submit this data. Each emission was to be maximized by changing the polarization of rec
eiving antenna both horizontal and vertical.

The peak level, once corrected, must comply with the limit specified in Section 15.209. Set the RB
W = 1MHz, VBW = 10Hz, Detector = RMS for AV value, while maintaining all of the other instrume
nt settings.

If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

For the actual test configuration, please refer to the related Iltem —EUT Test photos.

Note: Both horizontal and vertical antenna polarities were tested and performed pretest to three
orthogonal axis. The worst case emissions were reported

5.5.4 Test results

5.5.4.1 Spurious Emission Below 30MHz

) 4G Wireless Data & _
EUT. GPS Tracking Device Model Name: T2
. . DC 5V from adapter AC
Pressure: 1010 hPa Test Voltage: 120V/60Hz
Test Mode: Charging + TX Polarization::
est Mode: ( 2462MHz ) olarization:: -
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - - - Pass
- - - - Pass

Note:

For 9kHz-30MHz, the amplitude of spurious emissions which are attenuated by more than 20dB below
the permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits (dBuV) + distance extrapolation factor.

The report only shows the worst mode. The worst mode is antenna B 802.11 b 2462MHz.
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5.5.4.2 Spurious Emission 30—-1000MHz

. 4G Wireless Data & GPS )
EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase: H
_ DC 5V from adapter AC _ Charging + TX Mode
Test Voltage : 120V/60Hz Test Mode: ( 2462MHz )

g0.0 dBu¥/m

70
60
FCC ClassB 3M Radiated QP
a0 Margin -6 dB
I
40 I |
I
30
5 peak
20 3 4
1 2 ]
i I 'l
10
0.0
30.000 60.000 90.000 [MHz] 300.000 600.000 1000.0
Frequency | Reading | Factor Level Limit  |Margin

(MHz) | (dBuV) | (dB/m) |(dBuV/m)|(dBuVim)| (dB) |

004147 2812 -14.60 14 52 4000 |-2548| QF
109.0284 29.87 -15.04 14 .83 4350 |-2867| QF
128.1125 34 .47 -17.11 17.36 4350 |-26.14| QF
148.4410 37.01 -17.78 19.23 4350 |[-2427| QF
215.2675 28.32 -13.56 14.76 4350 |-28.74| QF
945.1825 31.90 -6.58 2532 46.00 |[-20.68| QF
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EUT: 4G Wireless Data & GPS |\, o Name: T2
Tracking Device
Pressure: 1010hPa Phase : V
Charging + TX Mode
Test Voltage: DC 5V from adapter AC Test Mode: Jng

120V/60Hz

( 2462MHz )

g0.0 dBu¥Y/m

70

60

50

40

FCC ClassB 3M Radiated QP

Margin -6 dB

30

peak

30,000 50000 50,000 (W) 300,000 500,000 1000.0

Frequency | Reading | Factor Level Limit |Margin Detector
(MHz) (dBuV) | (dB/m) [(dBuV/m) |(dBuV/m)| (dB)

30.2109 37.93 -17.01 20.92 4000 |-1908| QP
59.8588 33.38 -15.08 18.30 4000 |-21.70| QP
78.1388 31.96 -18.41 13.55 4000 |-2645| QF
137.9028 38.11 -17.63 20.48 4350 |-2302| QP
159.7844 35.08 -16.91 18.17 4350 |-2533| QP
226.0994 30.19 -13.21 16.98 46.00 |-2902| QP

Note:

1.Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna Factor +
Cable Loss — Pre-amplifier.
2.The following data is the worst mode. The worst data is antenna B 802.11 b mode 2462MHz.
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5.5.4.3 Spurious Emission 1000-26500MHz

. 4G Wireless Data & GPS )
EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase: H
Test Voltage : 1D§)\5/>é;g|(-)|? adapter AC Test Mode: CP;:EIZT\QAJJZIX Mode
80.0 dBuY/m
FCC ABOVE 1G-PK
Fill
[ 1]
é 3 FCC ABOVE 1G-AV
50
% :
40
30
20
10
[1K1]
1000.000 3550.00 6100.00 865000 11200.00 [MHz) 16300.00 1885%0.00 21400.00 23950.00 26500.0(
Frequency | Reading Factor Level Limit  |Margin Detect
No. (MHz) (dBuV) | (dB/m) |(dBuv/m)|(dBuvim)| (dB) | o
T 4824 000 49 74 521 54 95 7400 [-19.05| peak
2" 48324 000 38.74 521 4395 R4 00 |-10.05| AVG
3 T236.000 47 16 6.63 5379 7400 |-2021| peak
4 7236000 3716 6.63 4379 R4 00 |-1021 AVG
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. 4G Wireless Data & GPS
EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase : \Y
, DC 5V from adapter AC Charging + TX Mode
Test Voltage: 120V/60Hz Test Mode: (2412MHz)
80.0 dBuV/m
FCC ABOVE 1G-PK
Fill
311]
. FCC ABOVE 1G-AV
50 % ?f.
40 % *
30
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 [MHz] 16300.00 18650.00 21400.00 2395%0.00 26500.0(
Frequency | Reading Factor Level Limit |Margin Detect
No. (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/im)| (dB) | - o
1 4824 .000 46.46 521 51.67 7400 |-22.33| peak
2 4824 .000 35.11 5.21 40.32 54 00 |-1368| AVG
3 7236.000 4330 6.63 4993 7400 |-2407| peak
4 * 7236.000 35.31 6.63 41.94 5400 |-12.06| AVG
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. 4G Wireless Data & GPS )
EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase: H
Test Voltage : ?2%3%3?3 adapter AC Test Mode: C<h23:{gl7n'\a;;;x Mode
20.0 dBuVY/m
FCC ABOVE 1G-PK
70
(1]
FCC ABDVE 1G-AV
50 X 3
40 & )
30
20
10
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 (MHz) 16300.00 18850.00 21400.00 23950.00 26500.0(
Frequency | Reading Factor Level Limit  |[Margin Detect
No. (MHz) (dBuV) | (dB/m) |(dBuv/m)|(dBuv/im)| (dB) | - oo
1 4674.000 44 .93 5.39 50.32 7400 |-2368| peak
2" 4874.000 34.05 5.39 3944 54 .00 |-1456| AVG
3 7311.000 42 62 6.66 4928 7400 |-2472| peak
4 7311.000 32.45 6.66 39.11 5400 |-1489| AVG
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. 4G Wireless Data & GPS
EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase : V
, DC 5V from adapter AC Charging + TX Mode
Test Voltage: 120V/60Hz Test Mode: (2437MHz)
20.0 dBuV/m
FCC ABOVE 1G-PK
70
&0
FCC ABOVE 1G-AY
50 1
T3
40 X %
30
20
10
[1K1]
1000.000 3550.00 6100.00 8650.00 1120000 [MHz) 16300.00 18850.00  21400.00 23950.00  26500.0(
Frequency | Reading Factor Level Limit |Margin Detect
No. (MHz) (d@BuV) | (dB/m) |(dBuv/im)|(dBuvim)| @B) |
1 4874.000 4312 539 48 51 7400 |-2549| peak
2" 4874.000 35.51 539 40.90 54 00 |-1310| AVG
3 7311.000 3999 6.66 46.65 7400 |-27.35| peak
4 7311.000 33.46 6.66 4012 24 00 |-1388| AVG

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen

Microtest Co., Ltd.

Tel:(86-755)88850135

Guangdong, China.

Fax: (86-755) 88850136

Web: http://www.mtitest.com
Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’ an District, Shenzhen,

E-mail: mti@51mti.com


file:///D:/学习资料/无线报告模板/2006ReportFormats/ReFoDatabase/InputPowers.doc

Microtest

| - Page 39 of 65 - Report No.: MTi20061009-2E2
. 4G Wireless Data & GPS )
EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase: H
Test Voltage : ?2%3%33? adapter AC Test Mode: CP;Zg;“&;IX Mode
80.0 dBuV/m
FCC ABOVE 1G-PK
70
(311
FCC ABOVE 1G-AV
50 31: J:
40 gf ;:
30
20
10
0.0
1000.000 35%0.00 6100.00 8650.00 11200.00 [MHz] 16300.00 18850.00 21400.00 23950.00 26500.01
Frequency | Reading Factor Level Limit  |Margin Detect
No. (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/im)| (dB) | - o
4924 000 4479 548 5027 7400 |-23.73| peak
2 4924 000 34 .34 548 39.82 54 00 |[-14.18| AVG
7386.000 44 34 6.70 51.04 7400 |-2296| peak
4 * 7386.000 33.45 6.70 40.15 4 00 |[-13.85| AVG
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EUT: 4G W_ireless I_I)ata & GPS Model Name: T2
Tracking Device
Pressure: 1010hPa Phase : V
. DC 5V from adapter AC Charging + TX Mode
Test Voltage: 120V/60Hz Test Mode: (2462MHz)
80.0 dBuV/m
FCC ABOVE 1G-PK
f0
1]
FCC ABOVE 1G-AY
50 :1‘ >3_
40 $ %
30
20
10
0.0
1000.000 3550.00  6100.00  8650.00 1120000  (MHz) 16300.00  16050.00  21400.00  23950.00  26500.0(
Frequency | Reading Factor Level Limit  |Margin Detect
No. (MHz) (dBuv) | (dB/m) |(dBuv/m)|(dBuvim)| (@B) | o
4924 000 42 11 548 47 59 7400 |-2641| peak
2 4924 000 33.62 548 3910 24 00 |-1490| AVG
7386.000 41.38 6.70 48.08 7400 |-2592 | peak
4 7386.000 32.71 6.70 3941 2400 |-14.59| AVG
Note:

1.Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna Factor +
Cable Loss — Pre-amplifier.

2. The following data is the worst mode. The worst data is antenna B 802.11 b mode.
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5.5.4.4Band edge - radiated

EUT: 4G W_|reless Data & GPS Model Name: T2
Tracking Device
Pressure: 1010hPa Phase: H
. DC 5V from adapter AC ) Charging + TX Mode
Test Voltage : 120V/60Hz Test Mode: (2412MH2)

1100 dBu¥/m

100

90

80
FCC ABOVE JG-PK

0

60 5
P FCC ABOWE 1G-AY

50 1 3 ﬂ i fpeak
10 2 _’J_ﬁ___/_JL

30

L)

20

10.0
2300.000 2313.00 2326.00 2339.00 2352.00 (MHz) 2378.00 2391.00 2404.00 2417.00 2430.00

No. | Wk | @Buy | (@Bim) |(@Buvim) (@Buvim)| (@) | P
1 2310.000 44 12 3.44 47.56 74.00 |-26.44 | peak
2 2310.000 32.91 3.44 36.35 5400 |[-1765| AVG
3 2390.000 46.41 3.04 4995 74.00 |-24.05| peak
4 2390.000 36.49 3.54 40.03 2400 |[-13.97| AVG
2 2400.000 52.44 3.95 5599 74.00 [-18.01| peak
6 * | 2400.000 43.74 3.95 47.29 5400 |-6.71 | AVG
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4G Wireless Data & GPS

EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase : \%

, DC 5V from adapter AC Charging + TX Mode
Test Voltage: 120V/60Hz Test Mode: (2412MH2)
110.0 dBuV/m
100
90
- fr

CC ABOVE 1G-PK

Fill
60

5 FCC ABOVE 1[-AV

“ e
1-
40 } _f—_::.—/ﬂ peak
30
20
100
2300000 231300 232600 233900 235200  (MH2) 237800 239100 240400 241700  2430.00
o, | Fecuency [moadea [ oo | Lovt | Lime Mo
1 2310.000 39.16 3.44 4260 7400 |-3140| peak
2 2310.000 31.65 3.44 35.09 5400 |-1891| AVG
3 2390.000 42.06 3.54 4560 7400 |-26840| peak
4 2390.000 32.68 3.54 3622 5400 |-17.78| AVG
5 2400.000 48.50 3.55 22.05 74.00 |-21.95| peak
6 2400.000 36.66 3.55 40.21 5400 |-13.79| AVG
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. 4G Wireless Data & GPS )
EUT: Tracking Device Model Name: T2
Pressure: 1010hPa Phase: H
. DC 5V from adapter AC ) Charging + TX Mode
Test Voltage : 120V/60Hz Test Mode: (2462MH2)
110.0 dBu¥/m
100
an
a0
FCC ABOWE 1G-PK
Fi]
60
1 FCC ABOVE 1G-AV
) W \N X
40 “-r\\_ 3 peak
30
20
10.0
2420.000 2433.00 2446.00 2459.00 2472.00 (MHz) 2498.00 2511.00 252400 2537.00 2550.00
Frequency | Reading Factor Level Limit  |Margin Detect
No. (MHz) (dBuv) | (dB/m) |(dBuv/m)|(dBuvim)| (@B) | o
2483.500 49 02 3.61 22.63 7400 |[-21.37| peak
2" 2483 .500 39.70 3.61 4331 o400 |-1069| AVG
3 2500.000 43.37 3.62 46.99 7400 |[-27.01| peak
2500.000 34 .91 3.62 38.53 o4 00 |-1547| AVG
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EUT: 4G W_ireless I_I)ata & GPS Model Name: T2
Tracking Device
Pressure: 1010hPa Phase : V
. DC 5V from adapter AC Charging + TX Mode
Test Voltage: 120V/60Hz Test Mode: (2462MHz)
1100 dBuV/m
100
90
80
FCC ABOVE 1G-PK
i0
60
1 FCC ABOVE 1G-AV
. M’W \ﬂ; ;3:
40 P A ook
30
20
10.0
2420.000 2433.00 2446.00 2459.00 2472.00 (MHz) 2498.00 2511.00 2524.00 2537.00 2550.00
Frequency | Reading Factor Level Limit |Margin Detect
No. (MHz) (dBuV) | (dB/m) |(dBuv/im)|(dBuvim)| @B) | o
2483 500 49 42 3.61 53.03 7400 |-2097| peak
2" 2483500 38.91 3.61 4252 5400 |-1148| AVG
3 2500.000 44 65 3.62 48 27 7400 |-2573| peak
2500.000 3479 3.62 38 41 24 00 |-1559| AVG

Note:

1.Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna Factor +
Cable Loss — Pre-amplifier.

2. The following data is the worst mode. The worst data is antenna B 802.11 b mode.
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5.6 Band edge - Conducted
5.6.1 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in 815.205(a), must also comply with the radiated emission limits specified in 815.209(a) (see
§15.205(c)).

5.6.2 Test setup

EUT SPECTRUM
ANALYZER

5.6.3 Test procedure

a) Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.

c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

e) Repeat above procedures until all measured frequencies were complete.
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5.6.4 Test results

For ANT A

802.11b: Band Edge, Left Side

802.11b: Band Edge, Right Side
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802.11n20: Band Edge, Left Side 802.11n20: Band Edge, nght Side
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For ANT B
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802.11b: Band Edge, Left Sid
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802.11n20: Band Edge, Left Side
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5.7.1 Limit
. o Frequency Range
Section Test Item Limit
(MHz)
) >= 500KHz
15.247(a)(2) Bandwidth . 2400-2483.5
(6dB bandwidth)
5.7.2 Test setup
EUT SPECTRUM
ANALYZER

5.7.3 Test procedure

Set RBW= 100 kHz.
Set the video bandwidth (VBW) = 3 x RBW.

a.
b.

c. Detector = Peak.

d. Trace mode = max hold.
e. Sweep = auto couple.

f.  Allow the trace to stabilize.
g.

Measure the maximum width of the emission that is constrained by the frequencies associated

with the two outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to

the maximum level measured in the fundamental emission.

EUT Operation Conditions
The EUT tested system was configured as the statements of 2.4 unless otherwise a special operating
condition is specified in the follows during the testing.
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802.11b
ANT A:
6dB bandwidth Limit Result
Test Channel
Frequency (MHZz) (MH2) (kHz)
CHO1 2412 9.059 500 Pass
CHO06 2437 10.17 500 Pass
CH11 2462 9.593 500 Pass
TX CHO1 TX CHO6

oo P18
et I0.00 S8y

Cervdet TA12 CH2
WRen AW 1006 KMy VRN 00 kN7
Occunied Banowicth

13.082 MHz

12804 WMz

Tots Power

Trawemit Freq Emer CBW Powar

x dB Bandwitth 0050 M-z a8

Span 40 MHz
Swesp D87 mww

Camer Freg 7437000000 GHz

Koo SN 1)
et J0.00 a8y

Cerviat 24 CH2
WRes AW 100 kMy

Cecualed Banowicth

13.004 MHz
Transmit Freq Ermor

x dB Bandwitth

T ——
B i Toe A (et

Tpan 40 Mz

VW 200 kN2 Sweep D07 e

Totsl Power
CBW Powar #6000 %

£.00 g8

TX CH11

Kol e d 1) o
et I0.00 S8y

Cervint TARZ CH2
WRen AW 1006 KMy VRN 00 kN7

Cccunied Banowicth

13.128 MHz

Tots Power

Trawemit Freq Emer 3

CBW Powar

x dB Bandwitth a8

Span 40 MHz
Swesp D87 mww

L

£.00 g8

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen
Microtest Co., Ltd.

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com

E-mail: mti@51mti.com
Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’ an District, Shenzhen,
Guangdong, China.



Microtest
AW K W

- Page 52 of 65 -

Report No.: MTi20061009-2E2
ANT B:
6dB bandwidth Limit Result
Test Channel
Frequency (MHz) (MH2) (kHz)
CHO1 2412 9.630 500 Pass
CHO6 2437 9.611 500 Pass
CH11 2462 9.349 500 Pass
TX CHO1 TX CHO6

Cerdet TAVZ CM2 Span 40 MM
WRen BW 100 kMy VI 00 kN7 Sweep 2207 miw
Cecunied Banowicth

13.108 MHz

24762 w2

Tots Power
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a8
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e ——
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- -

VBN 00 Mz Srwsep
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Tpan 40 MMz
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13.120 MHz

Tots Power

Traowodt Freq Emor

1B
x dB Bandwith

0.5340 Mz

OBW Power
a8
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802.11¢g
ANT A:
Test Channel Frequency (MHz) 6dB bandwidth Limit Result
(MHz) (kHz)
CHO1 2412 16.36 500 Pass
CHO6 2437 16.36 500 Pass
CH11 2462 16.34 500 Pass
TX CHO1 TX CHO6

Cerdet TAVZ CM2
WRes BW 100 kMy

Cecunied Banowicth

16.571 MHz

Traresmit Freq Emor

x dB Bandwith

Tpan 40 M

AV 200 KNz Sweep 2287 M

Tots Power

Camer Freg 2437000000 Gz Caraet Frey 1 Al o) et
RS Trig Foae A eyt

s 0 -
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WRen BW 100 kMy

Cecunied Banowicth
16.608 N
Trorwsmit Freq Ermor

x dB Bandwith

Tpan 40 M

AV 200 KNz Sweep 2287 M
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Test Channel Frequency (MHz)

CHO1

6dB bandwidth
(MH2z)

2412

CHO6 2437

16.35

CH11

2462

16.31

16.37

Limit

(kHz) Result
500 Pass
500 Pass
500 Pass
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Camer Freqg 7.4 17000000 Giz
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o Toee A [he-twp—
- -
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Camer Freg 7437000000 GHz

Koot S b 1)
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For 802.11n20
ANTA
Test Channel Frequency (MHz) 6dB bandwidth Limit Result
(MHz) (kHz)
CHO1 2412 17.55 500 Pass
CHO6 2437 17.56 500 Pass
CH11 2462 17.57 500 Pass
TX CHO1 TX CHO6

Cerdet TAVZ CM2
WRes BW 100 kMy

Cecunied Banowicth

Traresmit Freq Emor
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W g Frowe A
R -

gt
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ANTB
Test Channel Frequency (MHz) 6B bandwidh Limit Result
(MHz) (kHz)
CHO1 2412 17.35 500 Pass
CHO6 2437 17.57 500 Pass
CH11 2462 17.57 500 Pass
TX CHO1 TX CHO6

W g Frowe A [
- -

Cerdet TAVZ CM2 Span 40 MM
WRes BW 100 kMy

AV 200 KNz Sweep 2287 M

Cecunied Banowicth
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For 802.11n40
ANTA
Test Channel 6dB bandwidth Limit
Frequency (MHz) (MH2) (kHz) Result
CHO3 2422 35.96 500 Pass
CHO6 2437 35.72 500 Pass
CHO09 2452 36.20 500 Pass
TX CHO3 TX CHO6

Cerdet 2432 CM2
WRen BW 100 kMy

Cecunied Banowiath
36.291
Troaowodt Freq Emor 2

x dB Bandwith

Span B0 Wi
VEW 200 kN7

Sweep 7587 mw
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Camer Freg 7437000000 Giz

Cerdet 1AM CM2

WRen OW 100 kMy

Cecunied Banowiath
36.297 MHz
Troowodt Freq Emor 12172 2

x dB Bandwith 58,270 Mz

Span B0 Wi
VEW 200 kN7

Sweep 7587 mw

Tots Power

OBW Power
a8
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ANTB
Test Channel Frequency (MHz) 6B bandwidh Limit Result
(MHz) (kHz)
CHO3 2422 36.02 500 Pass
CHO6 2437 36.34 500 Pass
CHO09 2452 35.96 500 Pass
TX CHO1 TX CHO6

Vo 1 ki) (i

Cerdet 2432 CM2

Span B0 Wi
¥Ren AW 106 KMy

AV 200 KNz Swesp 7587 mw

Cecunied Banowiath
36.291 MHz

Troaowodt Freq Emor £ 2
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OBW Power

x dB Bandwinth 38.00 Wz a8
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e ——
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VW 200 kN2
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x dB Bandwith 55,96 Mz a8
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5.8 Duty Cycle

5.8.1 Conformance Limit

No limit requirement.

5.8.2 Measuring Instruments

The Measuring equipment is listed in the section 4 of this test report.

5.8.3 Test Setup

EUT SPECTRUM
ANALYZER

5.8.4 Test Procedure

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing
between bins on the sweep are sufficient to permit accurate measurements of the on and off times of
the transmitted signal. Set the center frequency of the instrument to the center frequency of the

transmission. Set RBW > OBW if possible; otherwise, set RBW to the largest available value. Set

VBW 2> RBW. Set detector = peak or average. The zero-span measurement method shall not be used

unless both RBW and VBW are > 50/T and the number of sweep points across duration T exceeds 100.
(For example, if VBW and/or RBW are limited to 3 MHz, then the zero-span method of measuring duty

cycle shall not be used if T < 16.7 microseconds.)

The transmitter output is connected to the Spectrum Analyzer. We tested accroding to the zero-span
measurement method, 6.0(b) in KDB 558074

The largest availble value of RBW is 8 MHz and VBW is 50 MHz. The zero-span method of measuring
duty cycle shall not be used if T £ 6.25 microseconds. (50/6.25 = 8)

The zero-span method was used because all measured T data are > 6.25 microseconds and both
RBW and VBW are > 50/T.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT was operating in controlled its channel.

Use the following spectrum analyzer settings:

Span = Zero Span

RBW = 8MHz (the largest available value)

VBW = 8MHz (> RBW)

Number of points in Sweep >100

Detector function = peak

Trace = Clear write

Measure Ttotal and Ton

Calculate Duty Cycle = Ton / Ttotal
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5.8.5 Test Results

Duty Cycle
Mode Data rate Channel Ton Ttotal Duty Cycle Factor
(dB)
802.11b 1Mbps 6 - - 100% 0
802.11g 6Mbps 6 - - 100% 0
802.11n HT20 MCSO0 6 - - 100% 0
802.11n HT40 MCSO0 6 - - 100% 0
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Photographs of the Test Setup

Radiated emission

b

|

prt e
(R

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen
Microtest Co., Ltd.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com
Guangdong, China.

E-mail: mti@51mti.com
Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’ an District, Shenzhen,



Microtest
0 T

- Page 64 of 65 - Report No.: MTi20061009-2E2

Conducted emission
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Photographs of the EUT

See the APPENDIX 1: EUT PHOTO in the report No.: MTi20061009-2E1-1.

--—-END OF REPORT----
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