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1. GENERAL INFORMATION

1.1 Product Description for Equipment Under Test (EUT)

Client Information

Applicant:

GL Technologies (Hong Kong) Limited

Address of Applicant:

Unit 210D, 2/F, Enterprise Place Hong Kong Science Park, Shatin, N.T.
Hong Kong, China

Manufacturer:

GL Technologies (Hong Kong) Limited

Address of Manufacturer:

Unit 210D, 2/F, Enterprise Place Hong Kong Science Park, Shatin, N.T.

Hong Kong, China

General Description of E.U.T
Items Description
EUT Description: GL-MIFI
Model No.: GL-MIFI
Trade Mark: GL-TNet

Frequency Band:

IEEE 802.11b : 2412MHz~2462MHz;
IEEE 802.11g : 2412MHz~2462MHz;
IEEE 802 11n HT20 : 2412MHz~2462MHz;
IEEE 802 11n HT40 : 2422MHz~2452MHz;

Channel Spacing:

IEEE 802.11b : 5SMHz
IEEE 802.11g : 5SMHz
IEEE 802 11n HT20 : 5SMHz
IEEE 802 11n HT40 : 5MHz

Number of Channels:

IEEE 802.11b :11 Channels;

IEEE 802.11g :11 Channels;

IEEE 802 11n HT20 :11 Channels;
IEEE 802 11n HT40 :7 Channels;

Transmit Data Rate:

maximum of 150Mbps

Type of Modulation:

IEEE 802.11b: CCK

IEEE 802.11g: OFDM

IEEE 802 11n HT20: OFDM
IEEE 802 11n HT40: OFDM

Antenna Type:

Printed PCB Antenna

Antenna Gain:

2dBi

Power Rating:

Input: DC 5V from adapter

Remark:* The test data gathered are from the production sample provided by the manufacturer.
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1.2 Test standards

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that
are in operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices.

KDB558074 D01 V04: Guidance for Performing Compliance Measurements on Digital Transmission
Systems (DTS) Operating Under Section 15.247.

RSS-GEN Issue 4: General Requirements for Compliance of Radio Apparatus.

RSS 247 Issue 2: Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSS) and
Licence-Exempt Local Area Network (LE-LAN) Devices.

1.3 Test Facility

All measurement required was performed at laboratory of Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China
There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites
meet the requirements in documents ANSI C63.4 and CISPR 22/EN 55022 requirements.

FCC — Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 970318, December, 2013.

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with
Registration No.: 9618B on November 13, 2013.
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2. SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The calibrated antennas used to sample the radiated field strength are mounted on a non-conductive,
motorized antenna mast 3 or 10 meters from the leading edge of the turntable.

2.3 General Test Procedures

Conducted Emissions: The EUT is placed on the table, which is 0.8 m above ground plane According
to the requirements in ANSI C63.10-2013 Conducted emissions from the EUT measured in the
frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak detector mode.

Radiated Emissions: The EUT is a placed on as turntable, which is 0.8 m above ground plane. The
turntable shall rotate 360 degrees to determine the position of maximum emission level. EUT is set 3m
away from the receiving antenna, which varied from 1m to 4m to find out the highest emission. And
also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical. In order to find out the maximum emissions, exploratory radiated emission
measurements were made according to the requirements in ANSI C63.10-2013.

2.4 Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Parameter Uncertainty
Transmitter power conducted +/- 0.57 dB
Transmitter power Radiated +/-2.20 dB
Conducted spurious emission 9KHz-40 GHz +/-2.20 dB
Occupied Bandwidth +/- 0.01 dB
Power Line Conducted Emission +/-3.20 dB
Radiated Emission +/-4.32 dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2.5 Measure Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the
spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable less and attenuator factor.
Offset= RF cable less+ attenuator factor.

Note: Using a temporary antenna connector for the EUT when the conducted measurements are
performed.

Equipment Manufacturer Model No. Frequency range(GHz) | Attenuation values(dBm)
1-12 0.09
Line Zhenjiang south electronic RG317 <1G 0.04
>12G 1.01
1-12 0.01
Connector Zhenjiang south electronic SMA-K/N-J <1G 0.005
>12G 0.03
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2.6. Block diagram of EUT configuration for test

The test software was used to control EUT work in Continuous Tx mode, and select test channel,
wireless mode as below table.

Data rate (Mpbs Frequenc
Mode (see N(()te‘; ) Channel (I\(jIHz) y
1 CHA1 2412
IEEE 802.11b 1 CHG6 2437
1 CH11 2462
6 CH1 2412
IEEE 802.11g 6 CHG6 2437
6 CH11 2462
6.5 CH1 2412
IEEE 802.11N HT20 6.5 CHG6 2442
6.5 CH11 2462
13.5 CH3 2422
IEEE 802.11N HT40 13.5 CH6 2437
13.5 CH9 2452
Note: According exploratory test, EUT will have maximum output power in those data rate,
so those data rate were used for all test.

2.7 List of Measuring Equipments Used

Test equipments list of Shenzhen CTL Testing Technology Co., Ltd.

. Last Due
No. Equipment Manufacturer Model No. S/IN
1 EMI Test Receiver R&S ESCI 100687 2016-7-25 2017-7-24
2 EMI Test Receiver R&S ESPI 100097 2016-10-1 2017-10-31
3 Amplifier HP 8447D 1937A02492 2016-7-25 2017-7-24
TRILOG
4 Broadband Test- | SCHWARZBECK VULB9163 9163-324 2016-7-25 2017-7-24
Antenna
RF POWER
5 AMPLIFIER FRANKONIA FLL-75 1020A1109 2016-7-25 2017-7-24
6 6DB Attenuator FRANKONIA N/A 1001698 2016-7-25 2017-7-24
ELECTRO-
7 10dB attenuator METRICS EM-7600 836 2016-7-25 2017-7-24
8 | Spectrum Analyzer R&S FSP 100397 2016-10-1 2017-10-31
9 Broadband SCH WARZBECK | BBV9718 9718-182 2016-7-25 | 2017-7-24
preamplifier
10 Power Sensor Anritsu ML2438A 1241002 2016-7-25 2017-7-24
11 Power Sensor Anritsu MA2411B 1207366 2016-7-25 2017-7-24
12 Horn Antenna SCHWARZBECK | BBHA 9120D 0437 2016-7-25 2017-7-24
13 Horn Antenna SCHWARZBECK BBHA9170 0483 2016-7-25 2017-7-24
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3. SUMMARY OF Test RESULTS

FCCI/IC Rules Description of Test Result
FCC §15.207

AC Power Line Conducted Emission | Pass
IC RSS-GEN Clause 8.8
FCC §15.247(b)

Output Power Measurement Pass
IC RSS-247 Issue1 Clause 5.4 (4)
FCC §15.247(e) .

Power Spectral Density Pass
IC RSS-247 Issue1 Clause 5.2 (2)
FCC §15.247(a) _

6dB Bandwidth
IC RSS-247 Issue1 Clause 5.2 (1) ) ] Pass

99%Occupied Bandwidth
IC RSS-GEN Clause 6.6
FCC §15.247 (d) . o

Conducted Spurious Emission Pass
IC RSS-247 Issuel Clause 5.5
FCC §15.205 and §15.209 . _ o

Radiated Spurious Emission Pass
IC RSS-247 Issue1 Clause 5.5
FCC8§15.247 (d) and §15.205 and §15.209 o

Unwanted Emissions Pass
IC RSS-247 Issue1 Clause 5.5
FCC §15.203/15.247(b)/(c) _

Antenna Requirement Pass
IC RSS-GEN Clause 8.3
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4. Test OF AC POWER LINE CONDUCTED EMISSION

4.1 Applicable standard

Refer to FCC §15.207 and IC RSS-GEN Clause 8.8

For a Low-power Radio-frequency Device is designed to be connected to the AC power line, the radio

frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed below limits table.

Limits ( dBuV)
Frequency Range (MHz)

Quasi-Peak Average
0.150~0.500 66~56 56~46
0.500~5.000 56 46
5.000~30.00 60 50

4.2 Test Setup Diagram

Vertical Reference

/ Ground Plane

Test receiver

40cm
¥ £t

| Peripheral
| |

&0cm

LISN

Horizontal Reference
Ground Plane

Remark: The EUT was connected to a 120 VAC/ 60Hz power source.
4.3 Test Result

Temperature ( °C ) : 23~25 EUT: GL-MIFI
Humidity (%RH ): 45~58 M/N: GL-MIFI

Barometric Pressure ( mbar ): 950~1000 | Operation Condition: Continuously Tx Mode

Test result;: PASS
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Conducted Emission Test Data

EUT: GL-MIFI

M/N: GL-MIFI

Operating Condition: Tx Mode

Test Site: Shielded Room
Operator: Li

Test Specification: AC 120V/60Hz
Comment: Live Line

Start of Test: Tem:25°C Hum:50%

SCAN TABLE: "Voltage (150K-30M)FIN"
Short Descripticn: 150K=30M Voltage

Lewved [cBuv]

&
T
&l
sl
40
30
20
i

a

--‘--‘-"“-—__ I

. e
. e
P S Wk
NV e Mok |1|'
150K 00k A0k G600k 500k M M AW SMoEM 5M 10 208 30M
Freguency [Hz)
«MES 17FR-143E02_fin

MEASUREMENT RESULT: "17FR-14 3Eﬂ‘2_fin r

a/1/2017  Br3I4PEM

Fragquenay Lewel Transd Limit HMargin Detector Lins PE
MHz dBuay dB  dBEugvy fa 1]
0.5050040 42.40 10.4 56 13,6 QP L1 GHD
0. 605000 45,470 10.4 11 1d.6 QF L1 GHD
1.9050D0 41.20 13.1 56 14.8 QP L1 GHD
2. 135000 16,70 13.1 56 1.3 QP L1 AM I
2.505000 35.50 12.7 56 23.5 QP L1 GHD
4_095000 40.40 13.3 56 15.6 {P L1 GHD

MEASUREMENT RESULT: "17FR-143E02 fin2"

ar1

F2017  B:34PM
Freguency Level Transd Limlt Margin Detecter Line PE
HHz dBu¥ dB  dBu¥ dB

0. 500000 15.74 10.4 16 1d.3 AV L1 GHD
0. 635000 18.14 10.4 46 7.9 AV L1 GHE
1.720000 35.00 12.7 46 11.0 Awv L1 GHD
2.980000 13.54 12 .3 46 12.5 AV L1 GEHD
3.870000 13,20 13,3 46 12.8 AV L1 GHE
4. 950000 31. 04 13.5 46 15.0 AY L1 GND
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Conducted Emission Test Data

EUT: GL-MIFI

M/N: GL-MIFI

Operating Condition: Tx Mode

Test Site: Shielded Room
Operator: Li

Test Specification: AC 120V/60Hz
Comment: Neutral Line

Start of Test: Tem:25°C Hum:50%

SCAN TABLE: "Veoltage (150K-30M)FIN"
Short Descrliption: 150K=30M Woltage

Lewed [c2ul]

&l
T

EI}--‘-‘-“‘---____ |

su‘-_"“—-___ I

40

o "
A e W N | "J'I . W
30 - J.'l"ﬂ,ﬂ'ff.l,l"-.
e,
R T [ Vo T
1 '.ar"n' W “ I '
- e
a
150K QK A0k GO0k SO0k TM M I AW SMOGM EM 108 20d 30
Frequency [Hz]
«MES 1TFRIAJEZ]_Fim

MEASUREMENT RESULT: "17FR1 -d'B'Eﬂ.I_fin "

a/1/2017  B:31PM

Fraquensy Level Transd Limit Margin Detector Lins PE
MHz dBuy dB dBuv dB

0.435000 1480 10.4 56 2 QP B GHD

0. 5800040 33, B0 10.4 1.3 23.2 QP M GHD

0.5%5000 16 Ed 10.4 36 .2 QB B GHD

13. 560000 33,50 13.3 60 1.1 QF H GHI

15.613000 19,440 13.5 &l Z3.6 QP H GHD

MEASUREMENT RESULT: "17FRIJ43EQI fin2"
5/1/2017 E:31PM

Fraguency Leawvel Transd Limit Margin D[Detector Lina BE
MHz dBuW d8  dBuV dB
0. 60000 268.20 10,4 ib 1%.8 AV M GHD
1a.%30000 27.540 13.3 50 22.5 AV M GHD
18240000 27.14 13,1 50 73.9 AV M GHD
13.2450040 23.30 13.1 a0 1.7 AV H GHD
13.D0450040 26 _Ed 12.9 50 23,2 AV ] GEHD
13160000 27.70 12.5% 50 3.3 AV M GHD
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5. Output Power Measurement
5.1 Applicable standard

Refer to FCC §15.247 (b) and IC RSS-247 Issue2 Clause 5.4 (4).
KDB558074 D01 V04 Section 9.0

The maximum permissible conducted output power is 1Watt.

Power Sensor Power Meter

5.2 EUT Setup

EUT

5.3 Test Equipment List and Details
See section 2.7.
5.4 Test Procedure

For maximum peak conducted output power ,Section 9.1.3 PKPM1 Peak-reading power meter method
is used.

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS
bandwidth and shall utilize a fast-responding diode detector.

5.5 Test Result

Temperature ( C ) : 22~23 EUT: GL-MIFI

Humidity (%RH ): 50~54 M/N: GL-MIFI

Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuously Tx Mode

IEEE 802.11b
. Peak Output Limit

Modulation Type Channel No. Power(dBm) (dBm) Result
IEEE 802.11b Low 16.94 30 Pass
IEEE 802.11b Middle 17.39 30 Pass
IEEE 802.11b High 16.36 30 Pass
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IEEE 802.11g

. Peak Output Limit
Modulation Type Channel No. Piever(zBpmu) (dlénr:l) Result
IEEE 802.119g Low 15.4 30 Pass
IEEE 802.119g Middle 16.00 30 Pass
IEEE 802.119g High 14.9 30 Pass
IEEE 802.11N HT20
. Peak Output Limit
Modulation Type Channel No. P:iever(:;Bpmu) (dI:r:\) Result
IEEE 802.11N HT20 Low 15.23 30 Pass
IEEE 802.11N HT20 Middle 15.11 30 Pass
IEEE 802.11N HT20 High 14.33 30 Pass
IEEE 802.11N HT40
. Peak Output Limit
Modulation Type Channel No. Power(dBm) (dBm) Result
IEEE 802.11N HT40 Low 11.45 30 Pass
IEEE 802.11N HT40 Middle 12.17 30 Pass
IEEE 802.11N HT40 High 12.19 30 Pass
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6. Test of Peak Power Spectral Density
6.1 Applicable standard

Refer to FCC §15.247 (e) and IC RSS-247 Issue2 Clause 5.2 (2).
KDB558074 D01 V04 Section 10.2 Method PKPSD

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

6.2 EUT Setup

EUT

Spectrum Analyzer

6.3 Test Equipment List and Details

See section 2.7.

6.4 Test Procedure

The transmitter output was connected to the spectrum analyzer and the parameter was set as below:

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS channel bandwidth.

3. Set the RBW = 3 kHz.

4. Set the VBW = 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

6.5 Test Result

Temperature ( C ) : 22~23 EUT: GL-MIFI
Humidity (%RH ): 50~54 M/N: GL-MIFI
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuously Tx Mode
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IEEE 802.11b mode

ch | Power Level in Maxi Limit
anne 3KHz RBW aximum Limi a
Channel Frequency (MHz) |  (4Bm/3kHz) (dBm/3kHz) Pass /Fail
Low 2412 -10.27 8 PASS
Middle 2437 -10.36 8 PASS
High 2462 -10.06 8 PASS
IEEE 802.11g mode
Power Level in . ..
Channel Eroqnanne 3KHz RBW Maximum Limit Pass / Eail
requency (MHz) (dBm/3kHz) (dBm/3kHz)
Low 2412 -14.75 8 PASS
Middle 2437 -14.25 8 PASS
High 2462 -14.16 8 PASS
IEEE 802.11n HT20 mode
Power Level in . L.
Channel Channel 3KHz RBW Maximum Limit Pass / Falil
Frequency (MHZ) (dBm/3kHZ) (dBm/3kHZ)
Low 2412 -17.35 8 PASS
Middle 2437 -16.35 8 PASS
High 2462 -17.57 8 PASS
IEEE 802.11n HT40 mode
Power Level in . ..
Channel Channel 3KHz RBW Maximum Limit Pass / Fail
Frequency (MHz) (dBm/3kHz) (dBm/3kHz)
Low 2422 -20.74 8 PASS
Middle 2437 -21.65 8 PASS
High 2452 -21.02 8 PASS
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POWER SPECTRAL DENSITY (IEEE 802.11b MODE CH Low)

® MARKER 1 *HEW 3 kH=z
2.4114 GHz “VEW 10 kHz
Ref 30 dBm “Att 40 4B SWT 2.25 s
30
Ly
MM H
1
0

Center 2.412 GHz Z MHzZ/

POWER SPECTRAL DENSITY (IEEE 802.11b MODE CH Mid)

® MARKER 1 “REW 3 kHz
2.43632 GHz *VEW 10 kHz
Fef 30 d4dBm *ATL 40 dB SWT 2.25 =
20 “
1l PE
: 10
0

1_ wM "l

A "

Center 2.437 GHz 2 MHz/ Span 20 MH=z

Date: 1.JAN.2000 01:51:30
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POWER SPECTRAL DENSITY (IEEE 802.11b MODE CH High)

HMARKER 1 *REW 3 kE=z
2.46248 GHz “VBW 10 kHz
Ref 30 dBm “Att 40 4B SWT 2.25 =
2 e
1l FK
PLAXH 10
(U
L v

o Ly

Center 2.462 GHz 2 MH=z/ Span 20 MHz

POWER SPECTRAL DENSITY (IEEE 802.11g MODE CH Low)

MARKER 1 *REW 3 kH=z

2.41704 GH:z *VEW 10 kH=z
Fef 30 dBm *Att 40 dB SWT 2.2% =
30
[ » ]
L e
== |
70
Cent GH 2 MH 3 0 ME
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POWER SPECTRAL DENSITY (IEEE 802.11g MODE CH Mid)

MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.43012 GEHz *VEW 10 kEz .— 4.25% dBm
Ref 30 dBm *Att 40 4B SWT 2.25 = 2.430120000 GHz
30
B [~ |
1 PK
m 10

Center 2.437 GHz 2 MHEZ/S Span 20 MEz

POWER SPECTRAL DENSITY (IEEE 802.11g MODE CH High)

MARKER 1 *FEW 3 kH=z

2.45792 GH:z *WVEW 10 kH=z
Ref 30 dBm *Att 40 4B SWT 2.2% =
30
2 Ex
1 PK
: 10

Center 2.462 GHz 2 MEz/ Span 20 MHz
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POWER SPECTRAL DENSITY (IEEE 802.11n HT20 MODE CH Low)

HARKER 1 “REW 3 kHz
2.41356 GHz *WEW 10 kEz
Ref 30 dBm *Att 40 dB SWT 2.2% =
30
- Ex
== |,
o

_.;._:waamlwﬁvuwnJWUHLW “..I:‘ 1 i, , ‘W\l

-70

Center 2.412 GHz 2 MH=z/ Span Z0 MH=z

POWER SPECTRAL DENSITY (IEEE 802.11n HT20 MODE CH Mid)

MARKER 1 “REW 3 kHz
2.43728 GH=z *VEW 10 kH=z
RFef 30 dBm *Att 40 4B SWT 2.25 =
L PK
== |,,
-1

Center 2.437 GHz 2 MHzZ/S Span 20 MHz
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POWER SPECTRAL DENSITY (IEEE 802.11n HT20 MODE CH High)

® ety

|lﬁ.;'ﬂf*ra*ﬁ.fal-f:.ﬁufﬂi~r~iu~f*ﬁ-ﬁ,.-,: m.ﬂrﬁu,ﬂ,if.i Jw;,;:wl

f f

M‘F""""H‘ﬂ\.

POWER SPECTRAL DENSITY (IEEE 802.11n HT40 MODE CH Low)

® MARKER 1 *REW 3 kEz
2.40792 GEz *YEW 10 kHz
Ref 30 dBm *Aatt 40 dB SWT 4.5 =
o
10

Center 2.422 GHz 4 MHzZ/ Span 40 MHz
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POWER SPECTRAL DENSITY (IEEE 802.11n HT40 MODE CH Mid)

*HBW 3 kHz

® MARKER 1
2.42604 GHz “YBW 10 kHz
Ref 30 cBm *Att 40 4B SWT 4.5 =
o
20 Ex
=3 |,
=

-70
4 MHz/ Span 40 MEz

Center 2.437 GHz

POWER SPECTRAL DENSITY (IEEE 802.11n HT40 MODE CH High)

*RBW 3 kHz

® MARKER 1 i
2.45104 GEz *VBW 10 kHz
Fef 30 dBm *Att 40 4B EWT 4.5 =
i)
20 Ex
=3 |.,
o

—70
’ Span 40 MHz

Center 2.452 GHz
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7. Test of 6dB Bandwidth
7.1 Applicable standard

Refer to FCC §15.247 (a) (2) and IC RSS-247 Issue2 Clause 5.2 (1), IC RSS-GEN Clause 6.6
KDB558074 D01 V04 Section 8.2 Option 2

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

7.2 EUT Setup

EUT

Spectrum Analyzer

7.3 Test Equipment List and Details
See section 2.7.
7.4 Test Procedure

The 6dB bandwidth is defined as the total spectrum the power of which is higher than peak power
minus 6dB. The transmitter output was connected to a spectrum analyzer and the parameter was set
as below:

. Set resolution bandwidth (RBW) = 100 kHz.

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

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

. 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.

NO AR WN -

7.5 Test Result

Temperature ( C ) : 22~23 EUT: GL-MIFI
Humidity (%RH ): 50~54 M/N: GL-MIFI
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuously Tx Mode
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IEEE 802.11b mode

Channel Channel 6dB Bandwidth | Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2412 8.04 500 PASS
Middle 2437 8.12 500 PASS
High 2462 8.04 500 PASS
IEEE 802.11g mode
Channel Channel 6dB Bandwidth Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2412 16.40 500 PASS
Middle 2437 16.40 500 PASS
High 2462 16.36 500 PASS
IEEE 802 11n HT20 mode
Channel Channel 6dB Bandwidth Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2412 17.56 500 PASS
Middle 2437 17.64 500 PASS
High 2462 17.12 500 PASS
IEEE 802 11n HT40 mode
Channel Channel 6dB Bandwidth Minimum Limit Pass / Fail
Frequency (MHz) (MHz) (kHz)
Low 2422 35.36 500 PASS
Middle 2437 35.20 500 PASS
High 2452 35.12 500 PASS
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6dB BANDWIDTH ( IEEE 802.11b MODE CH Low)

® DELTA MARKER 2 *EBW 100 kEHz
E.04 MHE=z SVEW 300 kE=z
Fef 30 dBm *Att 40 dB SWT 2.5 ms -D400ac
30 Marckers| 1 [T1
|20 .
=3 |,,

o | N

40

-1

Center 2.412 GHz 2 MHEHz/ Span 20 MH=z

6dB BANDWIDTH (IEEE 802.11b MODE CH Mid)

® DELTA MARKER 2 *REW 100 kHz Delta 2 [T1 ]
§.12 MEz *VEW 300 kEz 1.8
Ref 30 dim “hrt 40 de SWT 2.5 ms §.120000000 MAz
50 Marker| 1 [T1
dBm
-20 1 =H = I'
T
=3 [,
4.5 HEr
° et A U
D2 . (

40

=70

Center 2.437 GHz 2 MHEz/ Span 20 MHz
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6dB BANDWIDTH (IEEE 802.11b MODE CH High)

® DELTA MARKER 2 *RBEW 100 kHz Delta 2 [T1 ]
8.04 MEz *YBW 300 kHz -0.17 4B
Fef 30 dBm *Att 40 dB SWT 2.5 ma g.040000000 MH=z
30 Marker( 1 [Tl
-2} 1% dBm
L, . e |
L Ex
=3 [,
D1 4.27 dBm
Lo —h 'b}uwnwm AL HIM-
D2 [l “I‘Iﬂ'\ \/ Ll_l
[~ 7 ~d
LA
L-ac
50
&0
70
Center 2.462 GHz 2 MHE=z/ Span 20 MEz

6dB BANDWIDTH (IEEE 802.11g MODE CH Low)

® DELTA MARKER 2 *REW 100 kHz Delta 2 [T1 ]
16.4 MHZ *WEW 300 kHz
Eef 30 dBm *Att 40 dB SWT 2.5 ms 16.4000000
30 Max Tl
1% dBE
=1 cu:|ER
=

- 20

—40

=50

&0

Center 2.412 GHz 2 MEzZ/ Span 20 ME=z
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6dB BANDWIDTH (IEEE 802.11g MODE CH Mid)

® DELTA MARKER 2 *RBW 100 kH=z Delta . [(T1
16.4 MHz *VBW 300 kH=z
Ref 30 dBm *ALL 40 dB SWT 2.5 ms
i
== |,

6dB BANDWIDTH (IEEE 802.11g MODE CH High)

DELTA MARKER 2 *REBEW 100 kHz Delta :
16.36192 MH=z *VEW 300 kHz
Ref 30 dBm “Att 40 4B SWT 2.5 ms
30
- |Em
=3 |,
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6dB BANDWIDTH ( IEEE 802 11n HT20 MODE CH Low)

® DELTA MARKER 2 *RBEW 100 kEz Delta
17.56 MHz *VEW 300 kEz
Ref 30 dBm *Att 40 dB SWT 2.5 ms

Canter Z.412 GHz2 2 MHz/ Span 20 MH=z

6dB BANDWIDTH (IEEE 802 11n HT20 MODE CH Mid)

DELTA MHARKER 2 *REBW 100 kHz Delta 2 [T1 ]

17.64 MHEzZ “VBW 300 kHz 0.60 dB
Eef 30 dBm “ALt 40 dB SWT 2.5 ms 7.640000
0 1 [ri
L0 -
L rH
=3 |,

}“AMMWMM

Center 2.437 GH=z 2 MH=z/ Span 20 MH=z
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6dB BANDWIDTH (IEEE 802.11n HT20 MODE CH High)

DELTA MARKER 2

*RBW 100 kHz Delta 2 [T |
17.12 ME= *WBW 300 kH=z dB
Eef 50 dBm *Att 40 dB SWT 2.5 ma 1H z
30

)
i
-

Center 2.482 GHz 2 MHE=z/ Span 20 MEz

6dB BANDWIDTH ( IEEE 802 11n HT40 MODE CH Low)

DELTA MARKER =

*RBW 100 kH=z Delta 2 [T1 ]
35.36 MHz *WVBW 300 kH=z ([P 1B
Raf 30 dBm *ALL 40 dB SWT 5 ms
30
=3 |,
o

Span 40 MH=z
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6dB BANDWIDTH (IEEE 802 11n HT40 MODE CH Mid)

® DELTA MARKER 2
35.2 MHEz

Ref 30 dBm *Att 40 B
30
-
e
= |,,
0

[

@ ; 4l l AR k l_ n_v‘jrl

T

;_
i
3._

Center 2.437 GHz 4 MHz/ Span 40 MEz

6dB BANDWIDTH (IEEE 802.11 n HT40 MODE CH High)

® DELTA MARKER 2 *REW 100 kHz Delta 2 [T1
35.12 MH=z *WEW 300 kH=z
Ref 30 dBm *Att 40 dB SWT 5 ms
30
20 2| azss00h00 cn. |EN
=3 |,

70

Center 2.452 GH=z 4 MH=z/ Span 40 MHEz
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8. Test of Conducted Spurious Emission
8.1 Applicable standard
Refer to FCC §15.247 (d) and IC RSS-247 Issue2 Clause 5.5 and KDB558074 D01 V04 Section 11.3

Section 15.247(d): 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. In addition, radiated emissions that fall in the restricted bands, as defined in
Section 15.205, must also comply with the radiated emission limits specified in Section 15.209.

8.2 EUT Setup

EUT

Spectrum Analyzer

8.3 Test Equipment List and Details
See section 2.7.
8.4 Test Procedure

. Set start frequency to DTS channel edge frequency.

. Set stop frequency so as to encompass the spectrum to be examined.

. Set RBW = 100 kHz.

. Set VBW = 300 kHz.

. Detector = peak.

. Trace Mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize (this may take some time, depending on the extent of the span).

. Use peak marker function to determine maximum amplitude of all unwanted emissions within any
100 kHz bandwidth.

O©CoONOOOTPh WN -

8.5 Test Result

Temperature ( C ) : 22~23 EUT: GL-MIFI
Humidity (%RH ): 50~54 M/N: GL-MIFI
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuously Tx Mode

Test Result: PASS
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IEEE 802.11b mode
Channel Low

MARKER 1 *RBW 100 kH=z Marker 1 [T1 ]
21.57658 GEz *VEW 300 kHz
Ref 30 dBm *Artt 40 4B SWT 2.7 = 21.576580000
30
20 [ 2 |
1 Fx
=3 |,
0
10
D1 -15.[76 dEr
| .0
|- 1 Aa M
J«ru\uwww VN
e rh@wmw
50
€0
-70
Start 30 MEz 2.647 GHz/ Step 26.5 GHz
Channel Middle
MARKER 1 *REW 100 kH=z Marker 1 [T1 ]
26.28824 GHz *VBW 300 kHz
Ref 30 dBm *Att 40 dB SWT 2.7 =
30
20 E
=3 |,
L1
D1 -18.] cBm
- LN TH et F
e MMLWVW
¥
50
L1
-70
Start. 30 MH=z 2.647 GHz/ Stop 26.5 GHz
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Channel High

MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
25.12356 GHz *VEW 300 kHz B m
haf 30 dBm Attt 40 4B SWT 2.7 = 25.123560000 GHz

30

20 Ex

1 P

D1l -18.77 dBm

m_.in ]
v

;;ma H—"‘-LMMW mw MW N

=70

Start 30 MHz 2.647 GH=z/ Stop 26.5 GHz

IEEE 802.11g mode
Channel Low

® MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
24.01182 GH=z *VEW 300 kH=z

Raf 30 dBm *Att 40 4B SWT 2.7 =

30

20 [ 2]

i P

R e

70

Start 30 MH=z 2.647 GHz/ Stop 26.5 GH=
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Channel Middle

MARKER 1 *“REW 100 kHz Marker 1 [T1 )
24.01182 GH=z *WVEW 300 kHz 30
Ref 30 dEm *Att 40 dB SWT 2.7 = 24.011820000
30
- [ & ]
jL_eq
== |
{t]
-1
UL =21 FER
v
) N R J‘A‘*W\J’U’AWW
f A A b
70
Start 30 MHz 2.647 GHz/ Stop 26.5% GHz
Channel High
HMARKER 1 *REW 100 kHz
25.12356 GHz *VBW 300 kEz
ERef 30 dBm *Att 40 dB SWT 2.7 =
30
|2 =
L ex
IAXH
10
0
-1

i Jw"‘twuwu"w I

=70

Start 30 MH=z 2.647 GHz/ Stop 26.5 GHz
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IEEE 802 11n HT20 mode
Channel Low

MARKER 1 *REW 100 kEz Marker 1 [T1 )
25.22044 GHz *VBW 300 kHz
Ref 30 dBm *Att 40 48 SWT 2.7 =
30
B [ A ]
ey
B
0
=y
2
D1 -22.[8 dBr -
. WW"WW a i
WHWWWW
-0
Start 30 MEz 2.647 GHz/ Stop 26.5 GHz
Channel Middle
MARKER 1 *RBW 100 kH=z Marker 1 [T1 ]
25.1765 GHz *VBW 300 kHz
Ref 30 dBm *ALL 40 dB SWT 2.7 = 25.17650000¢
30
20 Ed
Lo
PIAXH 10
10
-
D1 -25.3 dBm 1
30 MWWW
b MWWMW
&0
T0
Start 30 MHz 2.647 GHz/ Stop 26.5 GEz
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Channel High

MARKER 1 *REW 100 kHz Marker 1 [T1 ]
25.12356 GHz *VEW 300 kEz
Ref 30 dBm “Att 40 dB SWT 2.7 =
a0
3 |,
Q
-1
20
o1 - B 2

i [ A I

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz

IEEE 802 11n HT40 mode
Channel Low

MARKER 1 *REW 100 kEz
25.54708 GHz *VEW 300 kEz
Ref 30 dBEm *Att 40 4B SWT 2.7 =
30
20 Ex
jL_ex
o= |,
-1
-2
D1 -25./96 B .
|- I =y IAI ]
WJMW*\.- I TN LT
50
B0
T0
Start 30 MHEz 2.647 GHz/ Stop 26.% GHz
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Channel Middle

MARKER 1 *RBW 100 kHz
£25.49414 GH=z *VBW 300 kEHz
Rkef 30 dBm ALt 40 dB SWT 2.7 =
30
. (5]
L e
o= |,
10
20

o

70

Start 30 MH=z 2.647 GHz/ Stop 26.5 GHz

Channel High

MARKER 1 *REW 100 kHz
25.01768 GHz *VEW 300 kHz
Ref 30 dBm At 40 dB SWT 2.7 s

30

20 Ex

D1 -25.23 dBm

. -rr-/\v‘wm i
U | PUFETTR PR P L ey L S e

T0

Start 30 MHz 2.647 GHz/ Stop 26.5 GHz
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9. Test of Radiated Spurious Emission

9.1 Radiated Spurious Emission

Refer to FCC §15.205 and §15.209, IC RSS-247 Clause 5.5
KDB558074 D01 V04 Section 12.1, 12.2.7

9.1.1 Limits

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47
CFR must not exceed the limits shown in Table per Section 15.209.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/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

9.1.2 EUT Setup

For radiated emission below 30MHz

' : RX Antenna
- 3m |

EUT

I
Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

Report No.: HCT17FR143E-1 Page 38 of 60 FCC ID: 2AFIW-MIFIV1



For radiated emission from 30MHz to1GHz

RX Antenna

Ant. feed
point

EUT

T | |

80cm

1
Metal Full Soldered Ground Plane

.

Spectrum Analyzer / Receiver

For radiated emission from above1GHz

RX Antenna
- B
i Ant. feed
] Im ——m point

D{:’_— 1-4m

o 3

Metal Full Soldered Ground Plane

[~ ]55

Spectrum Analyzer / Receiver

9.1.3 Test Procedure
KDB558074 D01 V04 Section 12.1, 12.2.7

Quasi-Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 120kHz(for emissions from 30MHz-1GHz)

3. Detector = Quasi-Peak

4. Trace Mode = max hold.

5. Sweep = auto couple.

6. Trace was allowed to stabilize

Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 1MHz
3. Set VBW = 3MHz
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4. Detector = Peak

5. Trace Mode = max hold.

6. Sweep = auto couple.

7. Trace was allowed to stabilize

Average Field Strength Measurements

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. Set RBW = 1MHz

. Set VBW = 3MHz

. Detector = power average (RMS)

. Number of measurement points=1001 ( >= 2 x span/RBW)

. Sweep = auto couple.

. Trace (RMS) averaging was performed over at least 100 traces

NO AR~ WN -

Note:

1. Configure the EUT according to ANSI C63.10-2013

2. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical
polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table was
rotated (from O degree to 360 degrees) to find the maximum reading.

9.1.4 Test Result

Temperature ( 'C ) : 22~23 EUT: GL-MIFI

Humidity (%RH ): 50~54 M/N: GL-MIFI

. Operation Condition:
Barometric Pressure ( mbar ): 950~1000 ) ) )
Charging, Normal operation ,Continuously Tx Mode

Note:

1. Worst-case radiated emission below 30MHz is IEEE 802 11g Tx (CH Low) mode;

2. Worst-case radiated emission below 1GHz is IEEE 802.11g Tx (CH Low, Middle, High) mode.

3. Worst-case radiated emission above 1GHz is IEEE 802.11n HT20 Tx (CH Low, Middle, High) and
IEEE 802 11n HT40 Tx (CH Low, Mid, High) mode.

RADIATED EMISSION BELOW 30 MHz

IEEE 802.11 g Tx (CH Low) operating Mode:

Frequency RMet.er Antenna Cable Emission Limits Margin Detector
eading Factor Loss Levels Mode
(MHz) (dBpV) (dB/M) (dB) (dBpV/M) (dBpV/M) (dB) PK/QP
0.58 32.59 7.88 1.1 41.57 72.3 -30.73 QP
23.43 32.04 8.64 1.24 41.92 69.5 -27.58 QP
27.97 33.36 8.82 1.13 43.31 69.5 -26.19 QP
32.92 33.46 8 1.71 43.17 69.5 -26.33 QP
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Spurious Emission Below 1GHz: IEEE 802.11g Tx (CH Low)

EUT: GL-MIFI
M/N: GL-MIFI
Operating Condition: Tx Mode
Test Site: 3m CHAMBER
Operator: Chen
Test Specification: AC 120V/60Hz
Comment: Polarization: Horizontal
SWEEP TABLE: "test (30M-1G)"
Short Descripticn: Field Strength
Start Stop Detector Meas. IF
Fregquency Fragquancy Time Bandw.
30.0 MH=z 1.0 GHz MaxFPeak Coupled 100 kHz
Level [dBuvim]
B0
7o
60
50
I
40
0 x ® e “
20
10
U.’!UM 4{il'.'l SﬁM EEiM ?E.Il'u'l l 1I]'iZIM ZDﬁM

w MES

MEASUREMENT RESULT:

B/1/2017
Frequency
MHz

47.460000
59.100000
165, 800000
208.480000
332.460000
951.500000

Report No.: HCT17FR143E-1

19:55
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Level

dBuV/m

Lad B3 B3 BD
Lo.c N S LN T B )

Lad Lad

[N O« I
[ T o e e

Frequency [Hz]

"17FR143E01 red"

Transd Limit Margin Det.
dB  dBuV/m dE
1.7 40.10 1.4 ——-
15.7 40.0 2.7 ——=
12.9 43.5 13,7 ——-
14.1 43.5 11.1 ===
1%.6 46.0 13.6 ===
25.2 456.0 1.B ===
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Transducer

5163-2015
P P /lwm'
N s
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Height

100.
100.
100.
100.
100.
100.

cm

T S o i

Rzimuth Polarizaticon

deg

0.00 HORIZOWNTAL
0.00 HORIZOWTAL
0.00 HORIZONTAL
0.00 HORIZONTAL
0.00 HORIZONTAL
0.00 HORIZOWNTAL

FCC ID: 2AFIW-MIFIV1



Spurious Emission Below 1GHz : IEEE 802.11g Tx (CH Low)

EUT: GL-MIFI

M/N: GL-MIFI

Operating Condition: Tx Mode

Test Site: 3m CHAMBER
Operator: Chen

Test Specification: AC 120V/60Hz
Comment: Polarization: Vertical

SWEEP TABLE: "test (30M-1G)"

Short Description: Field Strength

Start Stop Detector Meas. IF Transducer
Fregquency Fragueancy Time Bandw.

30.0 MH=z 1.0 GHz MaxPeak Coupled 100 kHz %163-2015

Level [dBuvim]
80
70
60

50 [

40

an ! X . P x b e e

20
10

30M 40M SOM BOM TOM 100M 200M J00M 4000 5008 GODM BOOM  1G
Frequency [Hz]

*MES 17FR1423E04_red

MEASUREMENT RESULT: "17FR143E04 red"
6172017 19:59

Frequency Level Transd Limit Margin Det. Height Azimuth Polarizaticon
MHzZ dBuv/m dE  dBuV/m dBE cm deqg
35.820000 31.80 4.5 40.0 9.2 --- 1a0.0 0.00 WYERTICAL
59.1a0000 28.40 5.7 40.0 11.6 —-—- 100.0 0.00 VERTICAL
158.040000 30.70 12.3 43.5 12,8 -—- 1a0.0 0.00 WVERTICAL
183.260000 33.20 12.7 43.5 1.3 === 1an.0 0.00 WVERTICAL
516.940000 32.80 19%.6 46.0 13.2 === 1an.0 0.00 WVERTICAL
9459, 260000 38.70 25.0 4a.10 7.3 === 100.0 0.00 VERTICAL

Report No.: HCT17FR143E-1 Page 42 of 60 FCC ID: 2AFIW-MIFIV1



Spurious Emission Below 1GHz: IEEE 802.11g Tx (CH Mid)

EUT: GL-MIFI
M/N: GL-MIFI
Operating Condition: Tx Mode
Test Site: 3m CHAMBER
Operator: Chen
Test Specification: AC 120V/60Hz
Comment: Polarization: Horizontal
SWEEP TABLE: "test (30M-1G)"
Short Descripticn: Field Strength
Start Stop Detector Meas. IF
Frequency Frequancy Time Bandw.
30.0 MH=z 1.0 GHz MaxbPeak Coupled 100 kHz
Level [dBuY!m]
0
70
60
&0
40 I
X
30 d . Y
20 -
10
O2om  aom  som “100M 200M

*MES 17FR143E0Q3_r

MEASUREMENT RESULT:

B/1/2017 19:56

Frequency
MHz

45%.400000
29.100000
146.400000
237.580000
926.640000
953,440000

Report No.: HCT17FR143E-1

LT e o T e O
LR Lab BI LR LR

e I s R Y v e ]

[

Frequency [Hz]

"17FR143E03 red"

Transd Limit Margin Det.

dB  dBuvV/m dB
3 40.0 2.0 -—-
7 40.0 3.1 -
.0 43.5 11.% —---
.5 46.0 13.5 ===
T im.0 14,0 ===
.2 46.0 1.3 ===
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300M

Transducer
3163-2015
o P b
ot P,
400M  S00M GOOM

Height Azimuth

cm deg
100.0 0.00
100.0 0.00
100.0 0.o00
1o00.0 0.00
1o00.0 0.00
100.0 .00
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Ay

e

BOOM  1G

Polarizaticon

HORIZONTAL
HORIZONTAL
HORIZONTAL
HORIZONTAL
HORIZONTAL
HORIZONTAL



Spurious Emission Below 1GHz: IEEE 802.11g Tx (CH Mid)

EUT: GL-MIFI

M/N: GL-MIFI

Operating Condition: Tx Mode

Test Site: 3m CHAMBER
Operator: Chen

Test Specification: AC 120V/60Hz
Comment: Polarization: Vertical

SWEEP TABLE: "test (30M-1G)"

Short Descripticn:
Start Stop
Fregquency Fregquency
30.0 MH=z 1.0 GHz

Meas.
Time
Coupled

Detector

MaxPeak

Level [dBuvim]
80
70
&0
50

Field Strength
IF

Bandw.

100 kHz

40

a0 K ¥ "
20 '
10

U L L L L L L
30 40M S0M G0M TOM 100M

*MES 17FR143ED5_red

MEASUREMENT RESULT: "17FR143E05 red"

200M
Frequency [Hz]

B/1/2017  20:00

Frequency Level Transd Limit Margin
MHz dBuv/m dE  dBuV/m dB
43.580000 31.80 3.8 40.0 8.2
59.100000 28.70 5.7 40.0 11.3
144 . 460000 30.60 12,2 43.5 12,49
191.020000 32.70 12.6 43.5 1.8
511.120000 33.20 1%.6 46.0 12.8
897.180000 3%.00 25.7 4a.0 7.0
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Det.

Transducer

%163-2015

J00M

Heig

oo,
oo,
100.
100.
100.
1an.

4000 S00M GOO0M

ht

cm

Lo s s o e

K e b

e Vi

. El.'.li]I'I.l'I IIE-

Azimuth Polarizaticon

deg

0.00 WVERTICAL
0.00 WVERTICAL
0.00 VERTICAL
0.00 WERTICAL
0.00 WERTICAL
0.00 VERTICAL
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Spurious Emission Below 1GHz: IEEE 802.11g Tx (CH High)

EUT: GL-MIFI

M/N: GL-MIFI

Operating Condition: Tx Mode

Test Site: 3m CHAMBER
Operator: Chen

Test Specification: AC 120V/60Hz
Comment: Polarization: Horizontal

SWEEP TABLE: "test (30M-1G)"

Short Descripticn: Field Strength
Start Stop Detector Meas. IF
Fregquency Fregquency Time Bandw.
30.0 MHz 1.0 GHz MaxPeak Coupled 100 kH=

Leval [dBuvim]
80
70
&0
0

40

a0 . .
20
10

Frequency [Hz]

*MES 17FR143E01_red

MEASUREMENT RESULT: "1?ER143E0{_rad"
/172017 19:53

Frequency Level Transd Limit Margin
MHz dBuV,/m dB  dBuV/m dB
47.,460000 28,00 6.7 40.0 12.0
54.,100000 27,00 5.7 40,0 13.0
167.740000 30.30 12.7 43.5 13.2
237.580000 35.40 13.5 46.0 1d.6
553.800000 31.50 20.4 46.0 14.5
920.460000 38,10 25.7 46,0 7.9
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3o0M 40M  50M GOM TOM 100M 200M

Transducer

9163-2015

300mM

Height

oo,
100,
100.
1a0.
1a0.
100.

[T o s o o

400M  500M GOOM

hzimuth

deg

0,00
0.00
o.oo
0.oo
0.oo
0.00
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b

s el N
i A

. EUi]I'u'I .'IG-

Palarizatiocon

HORIZONTAL
HORIZOWNTAL
HORIZONTAL
HORIZONTAL
HORIZCNTAL
HORIEONTAL



Spurious Emission Below 1GHz: IEEE 802.11g Tx (CH High)

EUT: GL-MIFI

M/N: GL-MIFI

Operating Condition: Tx Mode

Test Site: 3m CHAMBER
Operator: Chen

Test Specification: AC 120V/60Hz
Comment: Polarization: Vertical

SWEEP TABLE: "test (30M-1G)"

Short Descripticn: Field Strength
Start Stop Detector Meas. IF Transducer
Freguency Fragqueancy Timme Bandw.
30.0 MH=z 1.0 GHz MaxPeak Coupled 100 kHz 51la3-2015
Level [dBuvim]
B8O
Ta
G0
a0
| i
40 .WJM}H*
30 X% Poreon paFradanyaeitert”
20
10
30mM 40M S0M G6OM TOM 100M 200M 300mM 4000 500M G00M BOOM 116G
Frequency [Hz]
xMES 1TFR143E06_red
MEASUREMENT RESULT: "ifERIJSEﬂq_rnd"
B/172017  20:01
Frequency Level Transd Limit Margin Det. Height Azimuth Polarizaticon
MHzZ dBEuV,/m dE  dBuV/m dB cm deg
49.400000 31.00 15.3 40.0 2.0 --- 1on.0 0.00 WVERTICAL
55.220000 29.00 15.1 40.0 11.0 --—- 1oo.0 0.00 WVERTICAL
16%.630000 31.94 12.6 43.5 1.6 —-—-- 1a0.0 0.00 WERTICAL
191.0200a0 32.50 13.6 43.5 11.0 === 1a0.0 0.00 WVERTICAL
437.4000a0 32.14 13.2 456.0 13.9% === 1a0.0 0.00 WVERTICAL
881.660000 3a, 80 25.3 4a.10 7.1 === 1a0.4a 0.00 VERTICAL
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RADIATED EMISSION ABOVE 1 GHz

IEEE 802.11n HT20 Tx (CH Low)

Channel Low (2412MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBuV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
15 57.21 -7.92 49.29 74 -24.71 P
1380.66 H 44.45 -7.92 36.53 54 -17.47 A
15 56.63 -7.92 48.71 74 -25.29 P
1380.22 \Y; 44.06 -7.92 36.14 54 -17.86 A
15 114.37 -6.42 107.95 -—-- - P
2412 H 103.76 -6.42 97.34 A
15 116.36 -6.42 109.94 - - P
2412 \V; 105.56 -6.42 99.14 A
15 51.83 0.57 52.4 74 -21.6 P
4824 H 41.45 0.57 42.02 54 -11.98 A
15 52.65 0.57 53.22 74 -20.78 P
4824 V 41.36 0.57 41.93 54 -12.07 A
15 51.73 7.46 59.19 74 -14.81 P
7236 H 41.82 7.46 49.28 54 -4.72 A
15 52.52 7.46 59.98 74 -14.02 P
7236 \Y; 41.93 7.46 49.39 54 -4.61 A
1.5 — — — — — —
11145.34 H -—-- -—-- -—-- -—-- -—-- -——-
16327.65 -—-- -—-- -—-- -—-- -—-- -—-- -—-- -
25376.32 -—-- -—-- -—-- -—-- - -—-- -—-- -—--

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier

Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown
means the reading of emissions are attenuated more than 20dB below the

“ 9

permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,

A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit

in the table above
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IEEE 802.11 n HT20 Tx (CH Middle)

Channel Middle (2437MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
15 56.72 -8.91 47.81 74 -26.19 P
1326.33 H 45.24 -8.5 36.74 54 -17.26 A
15 58.15 -8.5 49.65 74 -24.35 P
1326.22 \Y 45.46 -8.5 36.96 54 -17.04 A
15 114.12 -6.64 107.48 - - P
2437 H 104.64 -6.64 98 A
15 117.62 -6.64 110.98 -—-- - P
2437 \Y 106.15 -6.64 99.51 - - A
15 53.31 0.48 53.79 74 -20.21 P
4874 H 42.62 0.48 43.1 54 -10.9 A
15 53.44 0.48 53.92 74 -20.08 P
4874 V 42.64 0.48 43.12 54 -10.88 A
15 52.51 7.21 59.72 74 -14.28 P
7311 H 42.15 7.21 49.36 54 -4.64 A
15 52.62 7.21 59.83 74 -14.17 P
7311 \Y 42.53 7.21 49.74 54 -4.26 A
1.5 — — — — — —
11238.52 H — -—-- -—-- — -—-- -—
16327.71 -—-- -—-- . -—-- -—-- — -—-- -—
25376.58 -—-- -—-- -——- -—-- -—-- -—-- o -—

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier

Margin = Level-Limit

Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value

2. Data of measurement within this frequency range shown
means the reading of emissions are attenuated more than 20dB below the

“

permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,

A(Average): RBW=1MHz, VBW=3MHz.
4. The test limit distance is 3m limit

-”in the table above
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IEEE 802.11 n HT20 Tx (CH High)

Channel High (2462MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
15 57.73 -8.17 49.56 74 -24.44 P
1312.66 H 45.95 -8.17 37.78 54 -16.22 A
15 58.44 -8.17 50.27 74 -23.73 P
1311.67 v 46.53 -8.17 38.36 54 -15.64 A
15 113.64 -6.22 107.42 - - P
2462 H 103.75 -6.22 97.53 A
15 116.64 -6.22 110.42 -—-- - P
2462 \V; 104.68 -6.22 98.46 A
15 52.67 1.03 53.7 74 -20.3 P
4924 H 42.48 1.03 43.51 54 -10.49 A
15 55.47 1.03 56.5 74 -17.5 P
4924 \Vi 43.79 1.03 44 .82 54 -9.18 A
15 53.68 7.62 61.3 74 -12.7 P
7386 H 42.75 7.62 50.37 54 -3.63 A
15 52.53 7.62 60.15 74 -13.85 P
7386 \V; 42.48 7.62 50.1 54 -3.9 A
1.5 — — — — — —
11243.58 H o S S -—-- -—-- -—--
16327.45 -—-- -—-- - -—-- — -—-- -—-- -—--
25376.26 -—-- -—-- -—-- — — -—-- -—-- -—--

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.

4. The test limit distance is 3m limit
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IEEE 802 11n HT40 Tx (CH Low)

Channel Low (2422MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
15 57.36 -8.73 48.63 74 -25.37 P
1382 H 44 .45 -8.73 35.72 54 -18.28 A
15 57.45 -8.73 48.72 74 -25.28 =)
1364 \Y 43.83 -8.73 35.1 54 -18.9 A
15 117.33 -7.23 110.1 =)
2412 H 110.63 -7.23 1034 A
15 121.33 -7.23 114.1 P
2412 \VJ 111.34 -7.23 104.11 A
15 41.36 -0.24 4112 74 -32.88 P
4824 H 53.8 -0.24 53.56 54 -0.44 A
15 41.31 -0.24 41.07 74 -32.93 =)
4824 V 51.24 6.65 57.89 54 3.89 A
15 41.72 6.65 48.37 74 -25.63 =)
7236 H 51.24 6.65 57.89 54 3.89 A
15 41.55 6.65 48.2 74 -25.8 =]
7236 \VJ 41.36 -0.24 41.12 54 -12.88 A
11145.34 H
16327.65
25376.32

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.

4. The test limit distance is 3m limit
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IEEE 802 11n HT40 Tx (CH Middle)

Channel Middle (2437MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
15 58.98 -8.52 50.46 74 -23.54 P
1310.26 H 46.07 -8.52 37.55 54 -16.45 A
15 59.07 -8.52 50.55 74 -23.45 P
1310.88 \Vi 45.45 -8.52 36.93 54 -17.07 A
15 118.95 -7.02 111.93 - - P
2437 H 112.25 -7.02 105.23 -—-- - A
15 122.95 -7.02 115.93 -—-- - P
2437 \Y 112.96 -7.02 105.94 -—-- - A
15 54 -0.03 53.97 74 -20.03 P
4874 H 42.98 -0.03 42 .95 54 -11.05 A
15 55.42 -0.03 55.39 74 -18.61 P
4874 V 42.93 -0.03 429 54 -11.1 A
15 52.86 6.86 59.72 74 -14.28 P
7311 H 43.34 6.86 50.2 54 -3.8 A
15 52.86 6.86 59.72 74 -14.28 P
7311 V 43.17 6.86 50.03 54 -3.97 A
1.5 — — — — — —
11238.52 H -—-- -—-- -—-- — -—- -—
16327.71 -—-- -—-- -—-- -—-- -—-- — -—- -—
25376.58 -—-- -—-- -—-- -—-- -—-- -—-- -—- -—

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.

4. The test limit distance is 3m limit
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IEEE 802 11n HT40 Tx (CH High)

Channel High (2452MHz)

Maximum
Frequency Polarity and Level Limit Margin
(MHz) Height Reading Result (dBpV/m) | (dBpV/m) Mark
Polarity (m) dBuVv Transd dBuV/m (P/Q/A)
15 58.54 -8.72 49.82 74 -24.18 P
1318.66 H 46.44 -8.72 37.72 54 -16.28 A
15 59.04 -8.72 50.32 74 -23.68 P
1318.66 \Y; 46.55 -8.72 37.83 54 -16.17 A
15 121.51 -6.77 114.74 - - P
2462 H 108.51 -6.77 101.74 -—-- - A
15 123.04 -6.77 116.27 -—-- - P
2462 vV 112.25 -6.77 105.48 - - A
15 53.84 0.48 54.32 74 -19.68 P
4924 H 43.51 0.48 43.99 54 -10.01 A
15 57.36 0.48 57.84 74 -16.16 P
4924 V 44.5 0.48 44,98 54 -9.02 A
15 53.25 7.07 60.32 74 -13.68 P
7386 H 43.01 7.07 50.08 54 -3.92 A
15 52.61 7.07 59.68 74 -14.32 P
7386 \Y 42.52 7.07 49.59 54 -4 .41 A
1.5 — — — — — —
11243.58 H -—-- -—-- -—-- — -—- -—
16327.45 -—-- -—-- -—-- -—-- -—-- — -— -—
25376.26 -—-- -—-- -—-- -—-- -—-- -—-- -—- -—

Remark: 1.Transd=Antenna Factor + Cable Loss - Pre-amplifier
Margin = Level-Limit
Mark: P means Peak Value, Q means Quasi Peak Value, A means Average Value
2. Data of measurement within this frequency range shown “ -” in the table above
means the reading of emissions are attenuated more than 20dB below the
permissible limits or the field strength is too small to be measured.
3. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=3MHz,
A(Average): RBW=1MHz, VBW=3MHz.

4. The test limit distance is 3m limit
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10. Test of Band Edges Emission
10.1 Applicable standard

Refer to FCC §15.247 (d), IC RSS-247 Issue2 Clause 5.5
KDB558074 D01 V04 Section 13.0

Section 15.247(d): 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. In addition, radiated emissions that fall in the restricted bands, as defined in
Section 15.205, must also comply with the radiated emission limits specified in Section 15.209.

10.2 EUT Setup

Radiated Measurement Setup

RX Antenna

i ant. feed
I point
— 1~4m

o B

Metal Full Soldered Ground Plane

= .

Spectrum Analyzer [ Receiver

Conducted Measurement Setup

1 J
EUT .-'L-\-u._ o o0 o

o =2 O 0

Spectrum Analyzer

10.3 Test Equipment List and Details
See section 2.7.

10.4 Test Procedure

Conducted Measurement

KDB558074 D01 V04 Section 11.3

1.Set the center frequency and span to encompass frequency range to be measured.
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2.Set the RBW = 100 kHz.

3.Set the VBW = 3 x RBW.

4 Detector = peak.

5.Sweep time = auto couple.

6.Trace mode = max hold.

7.Allow trace to fully stabilize.

8.Use the peak marker function to determine the maximum amplitude level.

Radiated Measurement
KDB558074 D01 V04 Section 12.1, 12.2.7

Peak Field Strength Measurements

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. Set RBW = 1MHz

. Set VBW = 3MHz

. Detector = Peak

. Trace Mode = max hold.

. Sweep = auto couple.

. Trace was allowed to stabilize

NO O~ WN -

Average Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Set RBW = 1MHz

3. Set VBW = 3MHz

4. Detector = power average (RMS)

5. Sweep = auto couple.

6. Trace (RMS) averaging was performed over at least 100 traces

Note :

1. Configure the EUT according to ANSI C63.10-2013

2. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of both horizontal and vertical
polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn table was
rotated (from O degree to 360 degrees) to find the maximum reading.

10.5 Test Result

Temperature ( 'C ) : 22~23 EUT: GL-MIFI
Humidity (%RH ): 50~54 M/N: GL-MIFI
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Continuously Tx Mode
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Radiated Test Result

IEEE 802.11b mode

Channel | Freq.(MHz) | Level(dBuV/m) | Limit(dBuV/m) | Margin(dBuV/m) Detector
2400 50.62 74 -23.38 Peak
24835 49.66 74 -24.34 Peak
HIGH 2483.5 38.23 54 -15.77 Average
IEEE 802.11g mode
Channel | Freq.(MHz) | Level(dBuV/m) | Limit(dBuV/m) | Margin(dBuV/m ) Detector
2400 49.6 74 -24 .4 Peak
24835 50.46 74 -23.54 Peak
IEEE 802 11n HT20 mode
Channel | Freq.(MHz) | Level(dBuV/m) | Limit(dBuV/m) | Margin(dBuV/m) Detector
2400 46.19 74 -27.81 Peak
2483.5 48.23 74 -25.77 Peak
IEEE 802 11n HT40 mode
Channel | Freq.(MHz) | Level(dBuV/m) | Limit(dBuV/m) | Margin(dBuV/m) Detector
2400 46.19 74 -27.81 Peak
2483.5 48.23 74 -25.77 Peak
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Test of Conducted band edges

CH Low (802.11b MODE)

MARKER 2 *“REW 100 kHz Marker 2 [Tl ]

2.398032 GHz *VBW 300 kHz
Ref 30 dBm *Att 40 dB SWT 15 ms
a0 Marker| 1 [T1
1 FPK
; 10

Dz -[15.79 dp

A
m‘t

Start 2.31 GHz 13.1 MH=zZ/ Step 2.441 GHzZ

CH High (802.11b MODE)

MARKER 2 *REW 100 kHz Marker 2 [T
2.493274 GHz *WBW 300 kH=z
Ref 30 cdBm *Att 40 dB SWT 10 m= 2.48327

30 Marker

s

0

40 at
50
=G0
F1l
=T0
Start 2.441 GH=z 5.9 MEZ/S Stop 2.5 GHz
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CH Low (802.11g MODE)

MARKER 2 *REW 100 kH=z Marker 2 [T1 ]
2.484542 GHz *VBW 300 kHz 34.06 dBm
Ref 30 dBm FALL 40 dB SWT 10 mas 2.484542000 GEz
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CH Low (802.11n(HT20) MODE)
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CH Low (802.11n(HT40) MODE)
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11. ANTENNA REQUIREMENT
11.1 standard Applicable

Section 15.203 & IC RSS-GEN Clause 8.3

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this Section. The manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

Section 15.247(b)/(c)

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output
power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6 dBi.

11.2 Antenna Connected Construction
There are no provisions for connections to an external antenna.
The antenna is designed with PCB antenna and no consideration of replacement.

The antenna used in this product is complied with standard. The maximum Gain of the antenna lower
than 6.0dBi and have the definite antenna Specification.

--End of Report---
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