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5.8.2  Measuring Instruments
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Test Result Certification

Applicant's name: iFREE 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 Terminal
Trademark: MOGO
Model name: S2
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: % B

Danny Xu Apr. 02, 2020
Reviewed by: 4,{9 S
Leo Su Apr. 02, 2020
Approved by: 7‘;” k :
Tom Xue Apr. 02, 2020
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1 General information

1.1 Description of EUT

Product name 4G Wireless Data Terminal
Model name S2
Series model: N/A

Difference of series model: |N/A

802.11b/g/n20:2412~2462 MHz

Operation Frequenc
P g y 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: 14dBm

Hardware Version: S2M1_VER.A

Software Version: S2_V03.02.07.19101T

Power Supply: DC 5V from adapter or DC 3.8V from battery
Battery information: N/A

Adapter information: DC 3.8V 2000mAh
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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
/ / / / /
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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.

Item Equipment Brand 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 T Length s column.
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2 Summary of Test Results

Test procedures according to the technical standards:

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) Rad'aEte‘.’ Spurious Pass
mission

6 15.205 Band Edge Emission Pass

7 15.247 (a)(2) 6dB Bandwidth 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 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest
Sl IR

- Page 9 of 58 -

3 Test Facilities and Accreditations

3.1 Test laboratory

Report No.: MTi19081312-9E1

Test Laboratory Shen

zhen Microtest Co., Ltd

Location

No.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: 4485

73

3.2 Environmental conditions

Temperature: 15°C~35°C
Humidity 20%~75%
Atmospheric pressure 98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurement y + 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) 1+4.68dB
5 All emissions, radiated(>1G) 1+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
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Report No.: MTi19081312-9E1

Equipment Equipment Name Manufactu Model Serial No. Calibration Due date
No. rer date
. Rohde&sch 2018/10/09 | 2019/10/08
MTI-E004 | EMI Test R ESPI7 100314
00 estnecelver warz S 003 2019/10/09 | 2020/10/08
TRILOG
MTI-E006 | Broadband SChW?(rabe \gﬁ“brg o163.872 | 2018/10715 | 2019/10/14
Antenna c 2019/10/15 | 2020/10/14
MTI-E014 | amplifier HewlettPa | 447D | 3113p06150 | 201971009 | 2019/10/08
ckard 2019/10/09 | 2020/10/08
Single path vehicle | Schwarzbe NNBM 2018/10/09 | 2019/10/08
MTI-E036 01175
AMN(LISN) ck 8124 2019/10/09 | 2020/10/08
Low noise active
MTLE038 | vertionl moaopole Schvgirzbe \gAZZ/gD 4565 2018/10/16 | 2019/10/15
antenna 2019/10/16 | 2020/10/15
2018/10/15 | 2019/10/14
MTI-E039 | Biconical antenna SChWﬁere BBA 9106 #164
c 2019/10/15 | 2020/10/14
MTI-E041 gxe VectorSignal | pciient | N5182A | MY49060455 | 2019/04/16 | 2020/04/15
enerator
MTI-Eo42 | ESC Series Analog | sioni | E4421B | GB40051240 | 2019/05/21 | 2020/05/20
signal generator
MTI-E044 | |nermometer clock ] HTC-1 / 2019/04/17 | 2020/04/16
humidity monitor
MTI-E0s2 | Log Periodic Schwarzbe [ VUSLP #312 2018/04/11 | 2020/04/10
Antenna ck 9111B
MTI-E03 | L09 Periodic Dipole | ETS-LIND | = 54 05 00224524 | 2018/04/11 | 2020/04/10
Array Antenna GREN
MTI-E065 | Amplifier EMtrace | RPOBA 00117 2019/04/29 | 2020/04/28
MTI-E0ss | Comprehensive Rohde&sch | ~\iws00 149155 2019/04/16 | 2020/04/15
test instrument warz
mTI-E071 | FXA Signal Agilent | N9030A | My51350206 | 2010/10/25 | 2019/10/24
Analyzer 2019/10/25 | 2020/10/24
MTI-E076 | EMI Test Receiver Rowaeis‘:h ESIB26 100273 2019/04/16 | 2020/04/15
MTI-E078 gy”theSized Agilent 83752A | 3610A01957 | 2019/04/16 | 2020/04/15
weeper
MTI-E079 | DC Power Supply Agilent | E3632A | MY40027695 | 2019/04/16 | 2020/04/15
MTI-E093 ﬁ:t'\‘;'gfk' mains 3ctest LISN J50 | ES3911805 | 2019/04/16 | 2020/04/15
MTI-E096 | Power amplifier Space-Dtro | BWLNAO | 4055001 | 2010/04/29 | 2020/04/28
niccs 118G-P40
SOLAR
MTI-E097 | Current Probe ELECTRO | 9207-1 220095-1 | 2019/04/17 | 2020/04/16
NICS CO.
SOLAR
MTI-E098 | Loop Sensor ELECTRO | 7334-1 2200952 | 2019/04/21 | 2020/04/20
NICS CO.
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Temperature& Hu-
midity test chamber
Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

MTI-EOQ80 Safety test AGS0L 171200018 | 2019/04/16 | 2020/04/15
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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
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5.2 Peak output power

5.2.1 Limit
. o Frequency Range
Section Test Item Limit
(MHz)
15.247(b)3) | reakoutput |yt 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.
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5.2.4 Test results
802.11b
Output Power Output Power Limit (dBm)
Test | Frequency ANT B Imit (dbm
Channel (MHz) (ANTA) ( )
dBm mwW dBm mwW dBm mwW
01 2412 12.01 15.89 13.29 21.33
06 2437 12.70 18.62 12.92 19.59 30 1000
11 2462 12.64 18.37 13.68 23.33
802.11¢g
T Output Power Output Power Limit (dBm)
est Frequency ANT B imi m
Channel (MHz) (ANTA) ( )
dBm mwW dBm mw dBm mwW
01 2412 11.09 12.85 10.99 12.56
06 2437 10.38 10.91 11.89 15.45 30 1000
11 2462 9.66 9.25 12.03 15.96
802.11n20
T Output Power Output Power Total Power Limit (dBm)
est |Frequency ANT B ANTA + ANT B imit {d=m
Channel|  (MHz) (ANTA) ( ) ( )
dBm mwW dBm mw dBm mw dBm mwW
01 2412 10.12 10.28 | 10.66 11.64 13.41 21.92
06 2437 9.03 8.00 9.98 9.95 12.54 17.95 29.99 997.70
11 2462 8.75 7.50 12.06 16.07 13.72 23.57

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))
=30 dBm - (3 + 3.01-6) dBi = 29.99dBm

802.11n40

T Output Power Output Power Total Power Limit (dBm)

est |Frequency imi m
Channel|  (MHz) (ANT A) (ANT B) (ANT A+ ANT B)

dBm mwW dBm mw dBm mw dBm mwW

03 2422 10.61 11.51 11.33 13.58 14.00 25.09

06 2437 9.37 8.65 10.63 11.56 13.06 20.21 29.99 997.70

09 2452 9.04 8.02 9.84 9.64 12.47 17.66

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))
=30dBm - (3.1 + 3.01-6) dBi = 29.99dBm
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i
5.3 Power spectral density
5.3.1 Limit
. - Frequency Range
Section Test Item Limit (MHz)
, 8 dBm
15.247 Power Spectral Density (in any 3KHz) 2400-2483.5
5.3.2 Test Setup
EUT SPECTRUM
ANALYZER

5.3.3 Test Procedure

a.

Se ™o a0 T

operating condition is specified in the follows during the testing.

Sweep time = auto couple.
Trace mode = max hold.

Allow trace to fully stabilize.

Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS channel bandwidth.
Set the RBW 2 3 kHz.
Set the VBW 2 3 x RBW.
Detector = peak.

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special

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

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

802.11b
ANT A:

A
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Test Channel

Frequency (MHz)

Power Density
(dBm/3kHz)

Limit
(dBm/3kHz)

Result

CHO1

2412

-8.602

8 Pass

CHO6

2437

-7.243

8 Pass

CH11

2462

-8.726

8 Pass

TX CHO1

TX CHO6

Agilent Spectrum Analprer - Sumpt 34

Center Freq 2.412000000 GHz
VN bt

W Caintow

Ref Offset .96 dB
Ref 14.06 dBm

|Center 2412000 GHz
[#Res BW 3.0 kHz

FVEW 10 kHz

HAirg Typa: AMS
Trig: Fras Run AvgiHeid> 1010

#Aman: 16 dB

" Span 15.00 MHz
Sweep 1.582 s (1001 pts)

Agilent Spectrum Analprer - Sumpt 34
Center Freq 2.437000000 GHz

Fief Offset .97 dB
Ref 14.97 dBm

P el e

) __-|I'""-""" d

FVEW 10 kHz

== Trig: Fres Run
#Aman: 16 dB

WAirg Typa: RMS
AvgiHeid: 10010

4 1

e i "
z, LA, Wiy, he .

¥ .‘

\

(']

" Span 15.00 MHz
582 5 (1001 pts)

TX CH11

Agilent Spectrum Analprer - Sumpt 34

Fief Offset .97 dB
Ref 14.97 dBm

4
kAl |
bl \. }.r

FVEW 10 kHz

" aaman: 16 4B

WAirg Typa: RMS

Trig: Fras Run AvgiHeld: 30110

nl.h'-.u-l."-\.l-_-.‘"‘*!w‘
w

" Span 15.00 MHz
Sweep 1.582 s (1001 pts)
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ANT B:
Power Density Limit Result
Test Channel F MH
requency (MHz) (dBm/3kHz) (dBm/3kHz)
CHO1 2412 -8.108 8 Pass
CHO6 2437 -8.592 8 Pass
CH11 2462 -8.523 8 Pass
TX CHO1 TX CHO06

Agilent Spectrum Analprer - Sumpt 34

Agllent Sectrum Anabyrer - Syt 44
WAirg Typa: RMS
Trig: Fras Run AvgiHeid: 10010

WAirg Typa: RMS
" aaman: 16 4B

S Trig: Fras Run AvgiHeld: 30110
#Aman: 16 dB

Fef Offset £.96 dB Fief Offset .97 dB

Ref 14.96 dBm Ref 14.97 dBm

.p,m;.;'v-m‘l'!*"'-‘-'“"“""i"""

" Span 15.00 MHz " Span 15.00 MHz
FVBW 10 khz Sweep 1.582 5 (1001 pts) FVBW 10 khz Sweep 1.582 5 (1001 pts)

TX CH11

Agilent Spectrum Analprer - Sumpt 34

Center Freq 2462000000 GHz g Type R

e Tt —e Trig: Fras Run AvglHold
Whainimw  #Amen: 16 dB

Ref Offget 897 48

Ref 14.97 dBm

" Span 15.00 MHz
FVBW 10 khz veep 1.582 5 (1001 pis)
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802.119g
ANT A:
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Test Channel

Frequency (MHz)

Power Density
(dBm/3kHz)

Limit
(dBm/3kHz)

Result

CHO1

2412

-12.802

8

Pass

CHO6

2437

-12.549

8

Pass

CH11

2462

-11.979

8

Pass

TX CHO1

TX CHO6

Agilent Spectrum Analprer - Sumpt 34

Ref Offset .96 dB
Ref 14.06 dBm

|Center 241200 GHz
[#Res BWW 3.0 kHz

FVEW 10 kHz

Uhvg Typs: AMS.
o

S Trig: Fras Run AvgiHeld: 30
#Aman: 16 dB

" Span 25.00 MHz
Sweep 2.636 s (1001 pts)

Agilent Spectrum Analprer - Sumpt 34

Center Freq 2.437000000 GHz

WAirg Typa: RMS

e Tt —e Trig: Fras Run AvgiHold: 110

W Gaind o

Fief Offset .97 dB
Ref 14.97 dBm

|Center 243700 GHz
[#Res BWW 3.0 kHz

FVEW 10 kHz

#Aman: 16 dB

" Span 25.00 MHz
Sweep 2.636 s (1001 pts)

TX CH11

Agilent Spectrum Analprer - Sumpt 34

Fief Offset .97 dB
Ref 14.97 dBm

|Center 246200 GHz

#Res BW 3.0 kHz FVEW 10 kHz

WAirg Typa: RMS

== Trig: Fres Run AvgiHeld: 30110
#Aman: 16 dB

" Span 25.00 MHz
Sweep 2.636 s (1001 pts)
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ANT B:
Power Density Limit

Test Channel F MH Result

requency (MHz) (dBm/3kHz) (dBm/3kHz) est

CHO1 2412 -14.008 8 Pass

CHO6 2437 -11.769 8 Pass

CH1M1 2462 -12.314 8 Pass

TX CHO1 TX CHO6

Agilent Spectrum Analprer - Sumpt 34

Ref Offset .96 dB
Ref 14.06 dBm

" aaman: 16 4B

FVEW 10 kHz

WAirg Typa: RMS

Trig: Fras Run AvgiHeld: 30110

" Span 25.00 MHz
Sweep 2.636 s (1001 pts)

Agilent Spectrum Analprer - Sumpt 34

Fief Offset .97 dB
Ref 14.97 dBm

WAirg Typa: RMS
Trig: Fras Run AvgiHeid: 10010

" aaman: 16 4B

" Span 25.00 MHz

FVEW 10 kHz Sweep 2.636 s (1001 pts)

TX CH11

Agilent Spectrum Analprer - Sumpt 34

Center Freq 2.462000000 GHz
VNG b

Fief Offset .97 dB
Ref 14.97 dBm

= Trig: Fras Ran

e
Wiainiow  #Amen: 16 4B

FVEW 10 kHz

WAirg Typa: RMS
AvgiHeid: 10010

" Span 25.00 MHz
Sweep 2.636 s (1001 pts)
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802.11n20
ANT A+ANT B
Tost_ Fraquoncy " aeA Y| Pover ety ot Fawer Dersty of iy
Channel | (MHz) (dBm/3kHz) Result
(dBm/3kHz) | (dBm/3kHz) (dBm/3kHz)
CHO1 2412 -13.863 -14.672 -11.24 7.99 Pass
CHO06 2437 -12.811 -12.684 -9.74 7.99 Pass
CH11 2462 -13.106 -12.164 -9.60 7.99 Pass

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

Note: if transmitting antennas of directional gain greater than 6 dBi are used, then the limit should be
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ANTA ANTB
TX CHO1 TX CHO1

Mgl Speciruem Anigrr - byt 34

Mgl Speciruem Anigrr - byt 34

Center Freq 2.412000000 GHz Uhvg Typs: AMS.

Center Freq 2.412000000 GHz Uhvg Typs: AMS.
AvgiHold: W00

AvgiHeld: 30110

= Trig:Fras
#Aman: 16 dB

Ref Offset .96 dB
Ref 14.06 dBm

Ref Offset .96 dB
Ref 14.06 dBm

enter 241200 GHz - ) - ” " Span 25.00 MHz enter 241200 GHz - ) - ” " Span 25.00 MHz
[#Res BW 3.0 kHz FVEW 10 kHz Sweep 2.636 5 (1001 pts) [#Res BW 3.0 kHz FVEW 10 kHz Sweep 2.636 5 (1001 pts)

TX CHO6 TX CHO6

Mgl Speciruem Anigrr - byt 34

Mgl Speciruem Anigrr - byt 34

Center Freq 2.437000000 GHz WAirg Typa: RMS
prarrsele ot AvgiHold: %10
W Gain i ow #Amen: 16 dB

Center Freq 2.437000000 GHz Uhvg Typs: AMS.
prarrsele ot AvgiHold: %10
W Gain i ow #Amen: 16 dB

Fief Offset .97 dB
Ref 14.97 dBm

FVEW 10 kHz

FVEW 10 kHz Sweep 2.636 s (1001 pts)

TX CH11 TX CH11

R Bl Type
AvgiHeld: 30110 AvgiHeld: 30110

Fief Offset .97 dB
Ref 14.97 dBm

Fief Offset .97 dB
Ref 14.97 dBm

" Span 25.00 MHz enter 246200 GHz - ) - ” " Span 25.00 MHz
[#Res BW 3.0 kHz FVEW 10 kHz Sweep 2.636 5 (1001 pts) [#Res BW 3.0 kHz FVEW 10 kHz Sweep 2.636 5 (1001 pts)
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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/3kHz) Result
(dBm/3kHz) | (dBm/3kHZz) (dBm/3kHz)
CHO3 2422 -15.624 -17.448 -13.43 7.99 Pass
CHO6 2437 -17.209 -17.681 -14.43 7.99 Pass
CHO09 2452 -15.993 -16.754 -13.35 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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ANT A ANT B
TX CHO3 TX CHO3

Mgl Speciruem Anigrr - byt 34

Center Freq 2.422000000 GHz
VN bt

Center Freq 2.422000000 GHz WAirg Typa: RMS
G

Wheg Typs: RMS.
AvgiHeid: 10010 AvgiHeid: 10010

ot e Trig:Fres Run
Whainimw  #Amen: 16 dB

Ref Offset .96 dB
Ref 14.06 dBm

Ref Offset .96 dB
Ref 14.06 dBm

enter 242200 GHz " Span 55.00 MHz enter 242200 GHz - ) - ” " Span 55.00 MHz
[#Res BW 3.0 kHz FVEW 10 kHz Sweep 5,799 5 (1001 pts) [#Res BW 3.0 kHz FVEW 10 kHz Sweep 5,799 5 (1001 pts)

TX CHO6 TX CHO6

Mgl Speciruem Anigrr - byt 34

e Specirom Aty eyt 4
Center Freq 2.437000000 GHz WAirg Typa: RMS

VN bt~ bl AvgiHeld: 30110
W Gaind o

Center Freq 2.437000000 GHz WAirg Typa: RMS
prarsele ot ol AvgiHold: %10
W Gain i ow #Amen: 20 dB

Fief Offset .97 dB
Ref 28.97 dBm

Fief Offset .97 dB
Ref 28.97 dBm

s
e L

" Span 55.00 MHz
[#Res BW 3.0 kHz FVEW 10 kHz veep 5.799 5 (1001 pis)

Span 55.00 MHz
FVBW 10 khz Sweep 5799 5 (1001 pts)

TX CHO9

Aglent Spocrm Ay - Sweyt 34

WAirg Typa: RMS a: RMS
Fiun AvgiHeid: 10010 AvgiHeid: 10010
a8

Fief Offset .97 dB
Ref 14.97 dBm

Fief Offset .97 dB
Ref 14.97 dBm

~Span 5800 i
FVBW 10 kHz Sweep 5.799 5 (1001 pis) Res BW 3.0 kHz FVBW 10 kHz Sweep 5.799 5 (1001 pis)
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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 /TestReceiver
—~— 1
o © O O
EUT /M""“oooo
|

40cm

80cm |
|

|LISNh |
L Ll N B

N T
\Horizontal Reference
Ground Plane

Note: 1.Supportunits 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 Iltem —EUT Test Photos.
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5.4.4 Test results

EUT: 4G Wireless Data Terminal Model Name: S2
Pressure: 1010hPa Phase : L
Test Voltage : DC 5V from adapter AC 120V/60Hz |Test Mode: 'C\J/Ir;zreglng+TX
800 dBu¥
70
\ FCCPRant15 ClassB AC Conduction[QFP])
1]
a0
1
40 3
h 3 11

X 7
: 10 peak
20
AYG

10

0.0
0.150 0.5 [MHz]) 4] 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.1539 34.42 9.73 44 15 65.79 -21.64 QP
2 0.1539 12.37 9.73 22.10 55.79 -33.69 AVG
3 " 0.4818 27.60 9.91 37.51 56.31 -18.80 QP
4 0.4818 15.56 9.91 25.47 46.31 -20.84 AVG
5 0.8659 22.52 9.96 32.48 56.00 -23.52 QP
6 0.8659 12.60 9.96 22.56 46.00 -23.44 AVG
7 2.3220 20.57 10.01 30.58 56.00 -25.42 QP
8 2.3220 12.44 10.01 22.45 46.00 -23.55 AVG
9 5.6059 22.80 10.10 32.90 60.00 -27.10 QP
10 5.6059 11.41 10.10 21.51 50.00 -28.49 AVG
11 14.2459 22.20 10.28 32.48 60.00 -27.52 QP
12 14.2459 10.56 10.28 20.84 50.00 -29.16 AVG
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EUT: 4G Wireless Data Terminal Model Name: S2
Pressure: 1010hPa Phase: N
Test Voltage: DC 5V from adapter AC 120V/60Hz  |Test Mode: ﬁ)ﬂf;zregmmTX

80.0 dBu¥

70

; \ FCCPart15 ClazsB AC Conduction[QP]

50

40 k]

e gy v

10

AVG
0.0
0.150 05 (MHZ) 5 30,000
Reading Correct Measure-
No. MKk. Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.1500 33.80 9.73 43.53 66.00 -22.47 QP
2 0.1500 12.75 9.73 22.48 56.00 -33.52 AVG
3 0.3260 27.51 9.79 37.30 59.55 -22.25 QP
4 0.3260 16.67 9.79 26.46 49.55 -23.09 AVG
5 1.1700 20.50 9.98 30.48 56.00 -25.52 QP
6 1.1700 12.29 9.98 22.27 46.00 -23.73 AVG
7 2.6700 21.06 10.02 31.08 56.00 -24.92 QP
8 * 2.6700 13.80 10.02 23.82 46.00 -22.18 AVG
9 7.0937 23.16 10.18 33.34 60.00 -26.66 QP
10 7.0937 15.37 10.18 25.55 50.00 -24.45 AVG
11 15.0579 21.01 10.27 31.28 60.00 -28.72 QP
12 15.0579 7.34 10.27 17.61 50.00 -32.39 AVG
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EUT: 4G Wireless Data Terminal Model Name: S2
Pressure: 1010hPa Phase : L
Test Voltage : DC 5V from adapter AC 240V/60Hz |Test Mode: IC\JAr;zreglng+TX
800 dBu¥
70
\ FCCPRant15 ClassB AC Conduction[QFP])
1]
a0
1
40 3 g

7
11
30 ;
I
) h 1 peak
20 b 2 )
AVG

10

0.0
0.150 0.5 [MHz]) 4] 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuVv dB dBuv dBuVv dB Detector

1 0.1539 34.92 9.73 44 65 65.79 -21.14 QP
2 0.1539 10.83 9.73 20.56 55.79 -35.23 AVG
3 * 0.5460 28.47 9.93 38.40 56.00 -17.60 QP
4 0.5460 3.64 9.93 13.57 46.00 -32.43 AVG
5 1.1019 23.88 9.98 33.86 56.00 -22.14 QP
6 1.1019 10.34 9.98 20.32 46.00 -25.68 AVG
7 3.2380 21.84 10.03 31.87 56.00 -24.13 QP
8 3.2380 9.80 10.03 19.83 46.00 -26.17 AVG
9 9.9020 26.81 10.33 37.14 60.00 -22.86 QP
10 9.9020 11.88 10.33 22.21 50.00 -27.79 AVG
11 23.9420 19.85 10.31 30.16 60.00 -29.84 QP
12 23.9420 8.94 10.31 19.25 50.00 -30.75 AVG
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EUT: 4G Wireless Data Terminal Model Name: S2
Pressure: 1010hPa Phase: N
Test Voltage: DC 5V from adapter AC 240V/60Hz  |Test Mode: IC\JAr;zreglng+TX

800 dBu¥

70

_ \ FCCPart15 ClassB AC Conduction{QP]

a0

40 3 o

9
7

30 |

1

1
20 : | peak
10 AVG
L]

0.0
0.150 0.5 [MHz] 30.000

Reading Correct Measure-

No. Mk. Freq. Level Factor ~ ment  Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0.1500 34.30 9.73 44.03 66.00 -21.97 QP
2 0.1500 12.66 9.73 22.39 56.00 -33.61 AVG
3 * 0.3700 27.57 9.82 37.39 58.50 -21.11 QP
4 0.3700 7.39 9.82 17.21 48.50 -31.29 AVG
5 0.9020 21.44 9.97 31.41 56.00 -24.59 QP
6 0.9020 7.93 9.97 17.90 46.00 -28.10 AVG
7 1.9980 2012 10.00 30.12 56.00 -25.88 QP
8 1.9980 11.23 10.00 21.23 46.00 -24.77 AVG
9 4.2619 22.53 10.05 32.58 56.00 -23.42 QP
10 4.2619 13.64 10.05 23.69 46.00 -22.31 AVG
11 9.4660 24 .98 10.30 35.28 60.00 -24.72 QP
12 9.4660 9.11 10.30 19.41 50.00 -30.59 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
—

| |
' Analyzer
[ ]

Radiated emission test-up frequency 30MHz~1GHz

=
-
=3

= ] T
Turntable S
Specirum \ B0l
Analyzer ID.Em
=
| — —

Ground Plane —

Coanal Cable
Radiated emission test-up frequency above 1GHz
Turntable V
X EUT 4m
A
15
_ |
Amplifie 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 Item —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 Radiation emission
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Between 30MHz — 1GHz

Note1: Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.

Note2: The following data is the worst mode. The worst data is antenna B 802.11 b 2462MHz.

EUT: 4G Wireless Data Model Name: S2
Terminal
Pressure: 1010hPa Phase: H
. DC 5V from adapter AC . .
Test Voltage : 120V/60Hz Test Mode: Charging + TX Mode
80.0 dBu¥/m
70
60

FCC Class B 3M Radiation

50 |_

E
3
30 4 5 o
1 X WW
10
0
-10
-20
30.000 40 50 &0 70 80 [MHz] 300 400 500 600 700 1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over

MHz dBuv dBuV/m dBuV/m dBuV/m dB Detector
1 47.4918 26.66 -6.55 20.11 40.00 -19.89 QP
2 106.7587  25.83 -7.81 18.02 4350 -2548 QP
3 191.7450 29.94 -7.63 22.31 4350 -2119 QP
4 354.1831  29.91 -3.77 26.14 46.00 -19.86 QP
5
6

6294772  26.58 -0.34 26.24 46.00 -19.76 QP
¥ 938.8326  27.89 3.71 31.60 46.00 -1440 QP
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EUT: 4G Wireless Data Model Name: s2
Terminal
Pressure: 1010hPa Phase : \Y,
, DC 5V from adapter AC .
Test Voltage: 120V/60Hz Test Mode: Charging + TX Mode
g0.0 dBu¥/m
70
60
FCC Clazz B 3M Radiation
50 |-
|

0 |
20 4 [

5 o

1 WM
? MWW
10
1]
-10
-20
30.000 40 50 60 70 80 [MHz) 300 400 500 &00 7OD 1000000
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuV dBuV/m dBuV/m dBuV/m dB Detector

1 53.3179 29.02 -7.08 21.94 40.00 -18.06 QP
2 117.7725  26.26 -8.40 17.86 4350 -2564 QP
3 207.1226  25.57 -6.99 18.58 4350 -2492 QP
4 349.2500 33.67 -3.77 29.90 46.00 -16.10 QP
5
6

584.7895  26.35 -0.44 25.91 46.00 -2009 QP
¥ 903.3094 2640 3.65 30.05 46.00 -1595 QP
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Note1: Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.
Note2: Pre-scan with 802.11b/g/n modes, both antenna A and antenna B have been tested and the
report only shows the worst mode. The worst case data is Antenna B with 802.11b and 802.11n40

MIMO mode

Frequency Read | Cable | Antenna | Preamp | Emission Limits Margin

Level loss Factor | Factor Level Remark | Comment

(MHz) (dBupV) | (dB) dB/m (dB) | (dBuV/m) | (dBuV/m) | (dB)
Low Channel (2412 MHz)(802.11b)--Above 1G
4824.161 | 62.62 | 4.36 32.92 45.53 54.37 74.00 -19.63 Pk Vertical
4824.161 | 44.06 | 4.36 32.92 45.53 35.81 54.00 -18.19 AV Vertical
7236.396 | 60.34 | 5.02 37.63 45.56 57.43 74.00 -16.57 Pk Vertical
7236.396 | 40.96 | 5.02 37.63 45.56 38.05 54.00 -15.95 AV Vertical
4824.154 | 63.37 | 4.36 32.92 45.53 55.12 74.00 -18.88 Pk Horizontal
4824.154 | 43.30 | 4.36 32.92 45.53 35.05 54.00 -18.95 AV Horizontal
7236.168 | 64.01 | 5.02 37.63 45.56 61.10 74.00 -12.90 Pk Horizontal
7236.168 | 42.70 | 5.02 37.63 45.56 39.79 54.00 -14.21 AV Horizontal
Middle Channel (2437 MHz)(802.11b)--Above 1G
4874112 | 62.38 | 4.41 33.01 45.76 54.04 74.00 -19.96 Pk Vertical
4874112 | 44.04 | 4.41 33.01 45.76 35.70 54.00 -18.30 AV Vertical
7311.247 | 60.40 | 5.02 37.68 45.59 57.51 74.00 -16.49 Pk Vertical
7311.247 | 41.20 | 5.02 37.68 45.59 38.31 54.00 -15.69 AV Vertical
4874.132 | 63.09 | 4.41 33.01 45.76 54.75 74.00 -19.25 Pk Horizontal
4874.132 | 44.00 | 4.41 33.01 45.76 35.66 54.00 -18.34 AV Horizontal
7311.085 | 61.54 | 5.02 37.68 45.59 58.65 74.00 -15.35 Pk Horizontal
7311.085 | 42.52 | 5.02 37.68 45.59 39.63 54.00 -14.37 AV Horizontal
High Channel (2462 MHz)(802.11b)--Above 1G

4924169 | 64.16 | 4.50 33.26 46.07 55.85 74.00 -18.15 Pk Vertical
4924169 | 44.02 | 4.50 33.26 46.07 35.71 54.00 -18.29 AV Vertical
7386.215 | 60.56 | 5.02 37.78 45.77 57.59 74.00 -16.41 Pk Vertical
7386.215 | 40.63 | 5.02 37.78 45.77 37.66 54.00 -16.34 AV Vertical
4924.045 | 63.44 | 4.50 33.26 46.07 55.13 74.00 -18.87 Pk Horizontal
4924.045 | 44.58 | 4.50 33.26 46.07 36.27 54.00 -17.73 AV Horizontal
7386.132 | 61.32 | 5.02 37.78 45.77 58.35 74.00 -15.65 Pk Horizontal
7386.132 | 4243 | 5.02 37.78 45.77 39.46 54.00 -14.54 AV Horizontal
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802.11n40:
Read | Cable | Antenna | Preamp | Emission o .
Frequency Limits Margin
Level | loss Factor | Factor Level Remark | Comment
(MHz) (dBupV) | (dB) dB/m (dB) | (dBuV/m) | (dBuV/m) | (dB)
Low Channel (2422 MHz) -Above 1G
4844102 | 63.47 | 5.21 35.59 44.30 59.97 74.00 -14.03 Pk Vertical
4844.102 | 40.14 | 5.21 35.59 44.30 36.64 54.00 -17.36 AV Vertical
7266.319 | 60.35 | 6.48 36.27 44.60 58.50 74.00 -15.50 Pk Vertical
7266.319 | 44.03 | 6.48 36.27 44.60 42.18 54.00 -11.82 AV Vertical
4844.354 | 60.88 | 5.21 35.55 44.30 57.34 74.00 -16.66 Pk Horizontal
4844.354 | 43.27 | 5.21 35.55 44.30 39.73 54.00 -14.27 AV Horizontal
7266.257 | 63.36 | 6.48 36.27 44.52 61.59 74.00 -12.41 Pk Horizontal
7266.257 | 4713 | 6.48 36.27 44 .52 45.36 54.00 -8.64 AV Horizontal
Low Channel (2437 MHz) -Above 1G
4874.112 | 62.65 | 5.21 35.66 44.20 59.32 74.00 -14.68 Pk Vertical
4874112 | 43.17 | 5.21 35.66 44.20 39.84 54.00 -14.16 AV Vertical
7311.247 | 59.50 | 7.10 36.50 44 .43 58.67 74.00 -15.33 Pk Vertical
7311.247 | 4747 | 710 36.50 44.43 46.64 54.00 -7.36 AV Vertical
4874132 | 61.33 | 5.21 35.66 44.20 58.00 74.00 -16.00 Pk Horizontal
4874132 | 48.58 | 5.21 35.66 44.20 45.25 54.00 -8.75 AV Horizontal
7311.085 | 59.22 | 7.10 36.50 44.43 58.39 74.00 -15.61 Pk Horizontal
7311.085 | 4150 | 7.10 36.50 44 .43 40.67 54.00 -13.33 AV Horizontal
Low Channel (2452 MHz) --Above 1G
4904.139 | 6548 | 5.21 35.52 44.21 62.00 74.00 -12.00 Pk Vertical
4904.139 | 4240 | 5.21 35.52 44 .21 38.92 54.00 -15.08 AV Vertical
7356.211 | 60.62 | 7.10 36.53 44.60 59.65 74.00 -14.35 Pk Vertical
7356.211 | 45.00 | 7.10 36.53 44.60 44.03 54.00 -9.97 AV Vertical
4904.147 | 66.98 | 5.21 35.52 44 .21 63.50 74.00 -10.50 Pk Horizontal
4904.147 | 46.67 | 5.21 35.52 44 .21 43.19 54.00 -10.81 AV Horizontal
7356.162 | 60.62 | 7.10 36.53 44.60 59.65 74.00 -14.35 Pk Horizontal
7356.162 | 4432 | 710 36.53 44.60 43.35 54.00 -10.65 AV Horizontal
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Report No.: MTi19081312-9E1

Note1: Emission Level = Meter Reading + Factor, Margin= Emission Level- Limit, Factor = Antenna
Factor + Cable Loss — Pre-amplifier.
Note2: Both antenna A and antenna B have been tested and the report only shows the worst mode.

Meter | Cable | Antenna | Preamp | Emission o )
Frequency ) Limits Margin | Detector
Reading | Loss | Factor | Factor Level Comment
(MHz) (dBpV) | (dB) dB/m (dB) | (dBuV/m) | (dBuV/m) | (dB) Type
802.11b

2310.00 59.01 2.40 27.70 40.40 48.71 74 -25.29 Pk Horizontal
2310.00 43.10 2.40 27.70 40.40 32.80 54 -21.20 AV Horizontal
2310.00 58.67 2.40 27.70 40.40 48.37 74 -25.63 Pk Vertical
2310.00 41.66 2.40 27.70 40.40 31.36 54 -22.64 AV Vertical
2390.00 57.66 2.44 28.30 40.10 48.30 74 -25.70 Pk Vertical
2390.00 41.58 2.44 28.30 40.10 32.22 54 -21.78 AV Vertical
2390.00 57.07 2.44 28.30 40.10 47.71 74 -26.29 Pk Horizontal
2390.00 42.12 2.44 28.30 40.10 32.76 54 -21.24 AV Horizontal
2483.50 57.86 2.48 28.70 39.80 49.24 74 -24.76 Pk Vertical
2483.50 43.22 2.48 28.70 39.80 34.60 54 -19.40 AV Vertical
2483.50 58.45 2.48 28.70 39.80 49.83 74 -24 .17 Pk Horizontal
2483.50 42.23 2.48 28.70 39.80 33.61 54 -20.39 AV Horizontal
2500.00 58.73 2.48 29.05 39.80 50.46 74 -23.54 Pk Vertical
2500.00 41.27 2.48 29.05 39.80 33.00 54 -21.00 AV Vertical
2500.00 59.01 2.48 29.05 39.80 50.74 74 -23.26 Pk Horizontal
2500.00 41.29 2.48 29.05 39.80 33.02 54 -20.98 AV Horizontal
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802.11g
2310.00 59.13 | 240 | 27.70 | 4040 | 4883 | 74 | -2517 | Pk Horizontal
2310.00 | 44.04 | 240 | 2770 | 4040 | 3374 | 54 | -2026 | AV | Horizontal
2310.00 56.89 | 240 | 27.70 | 4040 | 4659 | 74 | -27.41 | Pk Vertical
2310.00 | 43.10 | 240 | 27.70 | 4040 | 3280 | 54 | -21.20 | AV Vertical
2390.00 57.71 | 244 | 2830 | 4010 | 4835 | 74 | -2565 | Pk Vertical
2390.00 | 4243 | 244 | 2830 | 4010 | 33.07 | 54 | -20.93 | AV Vertical
2390.00 58.01 | 244 | 2830 | 4010 | 4865 | 74 | -2535 | Pk Horizontal
2390.00 | 43.37 | 244 | 2830 | 4010 | 3401 | 54 | -19.99 | AV | Horizontal
2483.50 5863 | 248 | 2870 | 39.80 | 5001 | 74 | -23.99 | Pk Vertical
248350 | 43.86 | 248 | 2870 | 39.80 | 3524 | 54 | -18.76 | AV Vertical
2483.50 59.12 | 2.48 | 2870 | 39.80 | 5050 | 74 | -23.50 | Pk Horizontal
248350 | 4163 | 248 | 2870 | 39.80 | 33.01 | 54 | -20.99 | AV | Horizontal
2500.00 58.80 2.48 29.05 39.80 50.53 74 -23.47 Pk Vertical
2500.00 41.85 2.48 29.05 39.80 33.58 54 -20.42 AV Vertical
2500.00 58.73 | 248 | 29.05 | 39.80 | 5046 | 74 | -2354 | Pk Horizontal
2500.00 42.22 2.48 29.05 39.80 33.95 54 -20.05 AV Horizontal
802.11n20
2310.00 58.38 | 240 | 27.70 | 4040 | 48.08 | 74 | -2592 | Pk Horizontal
2310.00 | 4367 | 240 | 2770 | 4040 | 3337 | 54 | -20.63 | AV | Horizontal
2310.00 58.41 | 240 | 27.70 | 4040 | 4811 | 74 | -25.89 | Pk Vertical
2310.00 | 4230 | 240 | 27.70 | 4040 | 3200 | 54 | -22.00 | AV Vertical
2390.00 5768 | 244 | 2830 | 4010 | 4832 | 74 | -25.68 | Pk Vertical
2390.00 | 4207 | 244 | 2830 | 4010 | 3271 | 54 | -21.29 | AV Vertical
2390.00 57.00 | 244 | 2830 | 4010 | 4764 | 74 | -26.36 | Pk Horizontal
2390.00 | 4246 | 244 | 2830 | 4010 | 3310 | 54 | -20.90 | AV | Horizontal
2483.50 58.29 | 248 | 2870 | 39.80 | 49.67 | 74 | -2433 | Pk Vertical
248350 | 4280 | 248 | 2870 | 39.80 | 3418 | 54 | -19.82 | AV Vertical
2483.50 58.51 | 248 | 2870 | 39.80 | 49.89 | 74 | -2411 | Pk Horizontal
248350 | 4198 | 248 | 2870 | 39.80 | 3336 | 54 | -2064 | AV | Horizontal
2500.00 58.71 2.48 29.05 39.80 50.44 74 -23.56 Pk Vertical
2500.00 | 4226 | 248 | 29.05 | 39.80 | 3399 | 54 | -20.01 | AV Vertical
2500.00 59.09 | 248 | 29.05 | 39.80 | 50.82 | 74 | -23.18 | Pk Horizontal
2500.00 | 41.36 | 248 | 29.05 | 39.80 | 33.09 | 54 | -20.91 | AV | Horizontal
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802.11n40
2310.00 58.67 | 240 | 27.70 | 4040 | 4837 | 74 | -2563 | Pk Horizontal
2310.00 | 44.36 | 240 | 27.70 | 4040 | 3406 | 54 | -19.94 | AV | Horizontal
2310.00 57.31 | 240 | 27.70 | 4040 | 47.01 | 74 | -26.99 | Pk Vertical
2310.00 | 4352 | 240 | 2770 | 4040 | 3322 | 54 | -20.78 | AV Vertical
2390.00 58.24 | 244 | 2830 | 4010 | 4888 | 74 | -2512 | Pk Vertical
2390.00 | 4250 | 244 | 2830 | 4010 | 3314 | 54 | -20.86 | AV Vertical
2390.00 58.34 | 244 | 2830 | 4010 | 4898 | 74 | -2502 | Pk Horizontal
2390.00 | 43.58 | 244 | 2830 | 4010 | 3422 | 54 | -19.78 | AV | Horizontal
2483.50 58.68 | 248 | 2870 | 3980 | 50.06 | 74 | -23.94 | Pk Vertical
248350 | 44.04 | 248 | 2870 | 39.80 | 3542 | 54 | -18.58 | AV Vertical
2483.50 58.43 | 248 | 2870 | 39.80 | 49.81 | 74 | -2419 | Pk Horizontal
248350 | 4185 | 248 | 2870 | 39.80 | 3323 | 54 | -20.77 | AV | Horizontal
2500.00 59.07 2.48 29.05 39.80 50.80 74 -23.20 Pk Vertical
2500.00 41.88 2.48 29.05 39.80 33.61 54 -20.39 AV Vertical
2500.00 59.20 2.48 29.05 39.80 50.93 74 -23.07 Pk Horizontal
2500.00 42.26 2.48 29.05 39.80 33.99 54 -20.01 AV Horizontal
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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 §15.205(a), must also comply with the radiated emission limits specified in §15.209(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

Agihent Spertium AnalyTer St SA Aot SpeTtrum Aalyrrr  Seege SA
Center Fre v Trow: thvg Toa S
Trig: Fras Rus

Trig: Fras Rum PRV Fad
SGalniow _ #Atten: 30 4B

PR Fas =
Shalclow  BAtten: 30 4B

Start 2.90000 GHz = p “Stop 2.43000 GHz | p Start 2. ] N = p “Stop 2.55000 GHz |
FVBW 300 kHz ¢p 12,47 ms (1001 pts)j 5 1 FVBW 300 kHz rep 10.51 ms (1001 prs)fl
RCTE | Man x & |

Shemuma -

1

Agsont. Spectrm Aehyrrs - Swegd 5
FAvg Typs: RMS

Center Freq 2.365000000 GHz #Avg Type: RMS Cente: 2. 495000000 GHz
e Trig:Fras Run T et Fawt e TrigFras Rum
#haten: 30 4B B GalnLow #haten: 30 4B

PR Faw =
S GalnLow

Start 2,30000 GHz “Stop 2.55000 GHz |
FVBW 300 kHz 1 10.53 ms (1001 pts)y

BW 100 kHz FVBW 300 kHz

Shem-alauns S

1
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802.11n20: Band Edge, Left Side

Agient Spectrum Anaberer - Swvpt 54

Center Freq 2, 365000000 GHz
B Trig: Fres Run

=g
o BAtten: 30 68

Stop 2.43000 GHz

|Start 2.30000 GHz
Sweep 1247 ms (1001 pts)

[#Res BW 100 kHz #VBW 300 kHz

1]

SEwma s

Center Freq
2366000000 GHz,

Start Freq
2300000000 GHz

Stop Freq
2430000000 GHz|

CF Step|
13.000000 MHz
Man

FreqOffset
OHz

802.11n20: Band Edge, Right Side

Agient Spectrum Anaberer - Swvpt 54

tenlel Freq 2.495000000 GHz
= Trig: Fras Run

=g
W Gain:L o BAtten: 30 68

Center Freq
2436000000 GHz,

Start Freq
2440000000 GHz

Stop Freq
2850000000 GHz|

CF Step|
11.000000 MHz
Man

|Start 2.44000 GHz

Stop 2.55000 GHz,
[#Res BW 100 kHz L

#VEW 300 kHz {1001 pts)

1]

FreqOffset
OHz

SEwmano R

o or- Trig:Fres Run
#Aten: 30 o8

|Start 2.30000 GHz

Stop 243000 GHz|
[#Res BW 100 kHz v

Sweep 1247 ms (1001 pi

WIOTH Fir S

#VBW 300 kHz

1]

1
2
3
4
1]
3
T
2
9
o
1

Center Freq
2366000000 GHz,

tenlel Freq 2.495000000 GHz
PMO: Fasa ~e- 17Ig Free Run
WGl At 30 68

Center Freq
2436000000 GHz,

Start Freq
2440000000 GHz

Stop Freq
2550000000 GHz

|Start 2.44000 GHz

Stop 2.55000 GHz|
[#Res BW 100 kHz v

CF Step)|
Sweep 10.53 ms (1001 pi 11.000000 MHz.
A P - Man

WOTH i -

1]

FreqOffset
OHz

SEwmano R
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For ANT B
802.11b: Band Edge, Left Side 802.11b: Band Edge, Right Side

Agient Spectrum Anaberer - Swvpt 54 Agient Spectrum Anaberer - Swvpt 54

Center Freq 2, 365000000 GHz s Center Freq 2.495000000 GHz
¥ Trig: Fres Run

e PO Pt —ee T7ig Free un
ww  BAten: 30 &8 W Gain:L o

#Aten: 30 68

Center Freq
2436000000 GHz,

Center Freq
2366000000 GHz,

Start Freq Start Freq
2300000000 GHz, 2440000000 GHz,
Stop Freq Stop Freq
2430000000 GHz 2 E50000000 GHz
= =

|start 2.30000 GHz Stop 2.43000 GHz CF Step)| [Start 2.44000 GHz Stop 2.55000 GHz CF Step|
[#Res BW 100 kHz BVBW 300 kHz Sweep 1247 ms (1001 pts) 13000000 MHz [#Res BW 100 kHz BVBW 300 kHz Sweep 10.53 ms (1001 pts) 11.000000 MHz

1]
1]

FreqOffset

FreqOffset
OHz

OHz

SEwma s
SEwmano R

o tenlel Freq 2.495000000 GHz
= Trig:Fres Run PN Fasn ~e= THG:
#Atten: 30 68 WGl s

Fran Run
e 30 88

Center Freq

Center Freq
2436000000 GHz,

2.386000000 GHz|

Start Freq
2440000000 GHz

Stop Freq
2550000000 GHz

CF Step|
11.000000 MHz
Man

|Start 2.30000 GHz Stop 2.43000 GHz CF Step |Start 2.44000 GHz Stop 2.55000 GHz
#Res BW 100 kHz EVBW 300 kHz Sweep 1247 ms (1001 pts) #Res BW 100 kHz Sweep 10.53 ms (1001 pts)

WOTH Fir - WOTH i -

1]

1]

GHz 4B I I
00 GHz| I | I Freq Offset
§0127 GHz | 58 dBm | ! 1 OHz

SEwmano R

1
1 i
3
4
5T
3
T
2
9
o
1
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802.11n20: Band Edge, Left Side

Agient Spectrum Anaberer - Swvpt 54

Center Freq 2, 365000000 GHz
B Trig: Fres Run

=g
o BAtten: 30 68

Stop 2.43000 GHz

|Start 2.30000 GHz
Sweep 1247 ms (1001 pts)

[#Res BW 100 kHz #VBW 300 kHz

1]

SEwma s

Center Freq
2366000000 GHz,

Start Freq
2300000000 GHz

Stop Freq
2430000000 GHz|

CF Step|
13.000000 MHz
Man

FreqOffset
OHz

802.11n20: Band Edge, Right Side

Agient Spectrum Anaberer - Swvpt 54

tenlel Freq 2.495000000 GHz
o = Trig: Fras Run
#Atten: 30 68

Center Freq
2436000000 GHz,

Start Freq
2440000000 GHz

Stop Freq
2850000000 GHz|

CF Step|
11.000000 MHz
Man

|Start 2.44000 GHz

Stop 2.55000 GHz,
[#Res BW 100 kHz L

#VEW 300 kHz {1001 pts)

1]

FreqOffset
OHz

SEwmano R

o or- Trig:Fres Run
#Aten: 30 o8

|Start 2.30000 GHz

Stop 243000 GHz|
[#Res BW 100 kHz v

Sweep 1247 ms (1001 pi

WIOTH Fir S

#VBW 300 kHz

1]

A17 00 GHz.
A00 00 GHz

1
1 i
3
4
5T
3
T
2
9
o
1

Center Freq
2366000000 GHz,

tenlel Freq 2.495000000 GHz
PMO: Fasa ~e- 17Ig Free Run
WGl f

e 30 88

Center Freq
2436000000 GHz,

Start Freq
2440000000 GHz

Stop Freq
2550000000 GHz

|Start 2.44000 GHz

Stop 2.55000 GHz|
[#Res BW 100 kHz v

CF Step)|
Sweep 10.53 ms (1001 pi 11.000000 MHz.
A P - Man

WOTH i -

1]

FreqOffset
OHz

SEwmano R
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5.7 6dB bandwidth
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.

Detector = Peak.

Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize.

@ o o0 T w

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

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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5.7.4 Test results

802.11b
ANT A:

Test Channel Frequency (MHz) 6dB (bl\:‘:i\)’v'dth (LkIHszt) Result
CHO1 2412 9.087 500 Pass
CHO6 2437 8.761 500 Pass
CH11 2462 8.789 500 Pass

TX CHO1

TX CHO6

Agiient Spectrum Analyzer - Dxoupled BW

Center Freq 2,412000000 GHz

[Center 2412 GHz
es BW 100 kHz

Occupied Bandwidth

1 e CE 2, 07
Canter Freg: 2412000000 GHx Radis. e

== Trig: Fres Run

#VBW 300 kHz

Total Power

14.915 MHz

Transmit Fraq Error
= dB Bandwidth

B8.727 kHz
8.087 MHz

Agliiabd: 1001100
Radis Davies: BTS

Span 40 MHz
Sweep 3.867 ms)

19.9 dBm

OBW Power 89.00 %
x dB

-6.00 dB

Agiient Spectrum Analyer - Deoupled BW

2 i
Canter Freg: 2437000000 GHx

Center Freq 2,437000000 GHz
= Trig: Fres Run Avgitaid

#VBW 300 kHz

Occupied Bandwidth Total Power
14.994 MHz
47.188 kHz OBW Power

B.761 MHz % dB

Transmit Fraq Error
= dB Bandwidth

Radis

Radis Davies: BTS

Span 40 MHz
Sweep 3.867 ms,

20.3 dBm

89,00 %
-6.00 dB

TX CH11

e St Ay - Geeapted B
Center Freq 2.462000000 GHz

R ot .57 0B
Ref 30.00 dBm___

[Center 2462 GHz
es BW 100 kHz

Occupied Bandwidth

2 i
Canter Freg: 2482000000 GHx
== Trig: Fres Run

haar: 40 48

#VBW 300 kHz

Total Power

14.989 MHz

Transmit Fraq Error
= dB Bandwidth

-137.88 kHz
B.788 MHz

Radie Std Narw
Awglbield: 1001100
a1s

Span 40 MHz
Sweep 3.867 ms

20.4 dBm

OBW Power 89.00 %
x dB

-6.00 dB
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Test Channel

Frequency (MHz)

6dB bandwidth
(MHz)

Limit
(kHz)

Result

CHO1

2412

9.076

500

Pass

CHO6

2437

9.091

500

Pass

CH11

2462

8.610

500

Pass

TX CHO1

TX CHO6

gt Spectrum Anatyzer - Docupted B

Freq 2.412000000 GHz

|Center 2412 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

e Trig: Fras Rus
FIFGain:Lww

Cantar Freq: 2412000000 GHz

#htten: 40 48

FVBW 300 kHz

Total Power

14.897 MHz
113,35 kHz
9.076 MHz

OBW Power
x dB

Rade Sed: Hore

Avgleld: 1001800

ke Diar

Span 40 MHz
Sweep 1867 ms| |

20.9 dBm

89,00 %
-6.00 dB

Aot Spectnum Anahyrrr - Dccupied B

Center Freq 2.437000000 GHz

SIFGain:Low

|Center 2437 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

-
#htten: 40 48

Cantar Freq: 2437000000 GHz
Trig: Fras Flum Avgold: 1007100

FVBW 300 kHz

Total Power

15.218 MHz
111,27 kHz
9.091 MHz

OBW Power
x dB

oS v
Fades Sed: Nors

BTS

Span 40 MHz
Sweep 1867 ms| |

20.7 dBm

899.00 %
-6.00 d&

TX CH11

[Center 2.462 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

Cantar Freq: 2462000000 GHz
W Trig: Frae Aun
: 40 4B

FVBW 300 kHz

Total Power

15.086 MHz

OBW Power
x dB

Mgﬂ:la. 1007100

CBCES: 3578 g 26, 2019
Fades Sed: Nore

FRadie Davice: BTS

Span 40 MHz |
Sweep 3867 ms|)

21.3 dBm

89.00 %
-6.00 dB
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Test Channel Frequency (MHz) od® (b'\j;:\)’wdth (II(I:ZI’[) Result
CHO1 2412 16.47 500 Pass
CHO06 2437 16.46 500 Pass
CH11 2462 16.48 500 Pass

TX CHO1

TX CHO6

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2.412000000 GHz

Fef Dffget 5.96 0B
_Ref 30.00 dBm

[Center 2412 GHz
es BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
= dB Bandwidth

" paner 40 48

2 i
Canter Freg: 2412000000 GHx
Trig: Fres Run o

#VBW 300 kHz

Total Power

16.444 MHz
31.308 kHz
16.47 MHz x dB

OBW Power

raliieid: 100r100

Rsdis Davies: BTS

Span 40 MHz
Sweep 3.867 ms)

17.3 dBm

89,00 %
-6.00 dB

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2,437000000 GHz

[center 2437 GHz
es BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
= dB Bandwidth

2 i
Canter Freg: 2437000000 GHx

= Trig: Fres Run Avglbioba:
haar: 40 48

R 7 4B
_Ref 30.00 dBm

#VBW 300 kHz

Total Power

16.445 MHz
27.651 kHz
16.46 MHz x dB

OBW Power

Radis Davies: BTS

Span 40 MHz
Sweep 3.867 ms,

17.8 dBm

89,00 %
-6.00 dB

TX CH11

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2,462000000 GHz

L’;omel 2462 GHz
es BW 100 kHz

Occupied Bandwidth

x dB Bandwidth

o= Trig: Fres Run
haar: 40 48

2 i
Canter Freg: 2482000000 GHx

#VBW 300 kHz

Total Power

16.445 MHz

Transmit Fraq Error B.36:

Iz OBW Power

16.48 MHz % dB

Agliiabd: 1001100

Span 40 MHz
Sweep 3.867 ms)

17.3 dBm

89,00 %
-6.00 dB
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Test Channel Frequency (MHz) od® (b'\j;:\)’wdth (II(I:ZI’[) Result
CHO1 2412 16.45 500 Pass
CHO06 2437 16.49 500 Pass
CH11 2462 16.41 500 Pass

TX CHO1

TX CHO6

gt Spectrum Anatyzer - Docupted B

Freq 2.412000000 GHz

|Center 2412 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

e Trig: Fras Rus
FIFGain:Lww

Cantar Freq: 2412000000 GHz
Avgold: 1007100
htten: 40 4

ke Diar

Span 40 MHz
EVBW 300 kHz Sweep 1867 ms| |

Total Power 18.5 dBm

16.425 MHz
30,380 kHz
16.45 MHz

OBW Power
x dB

89,00 %
-6.00 dB

Aot Spectnum Anahyrrr - Dccupied B

Center Freq 2.437000000 GHz

SIFGain:Low

|Center 2437 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

-
#htten: 40 48

Cantar Freq: 2437000000 GHz
Trig: Fras Flum Avgold: 1007100

FVBW 300 kHz

Total Power

16.461 MHz
30,981 kHz
16.49 MHz

OBW Power

x dB .

Span 40 MHz
Sweep 1867 ms| |

18.7 dBm

899.00 %
6.00 dB

TX CH11

SIFGain:Low

|Center 2462 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

Y Trig:Fras Run

Cantar Freq: 2462000000 GHz
Avgold: 1007100

#htten: 40 48 Fadés Device: BTS

FVBW 300 kHz

Total Power 18.1 dBm

16.445 MHz
7.749 kHz
16.41 MHz

OBW Power
x dB

89,00 %
-6.00 dB
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Test Channel Frequency (MHz) od® (b'\j;:\)’wdth (II(I:ZI’[) Result
CHO1 2412 17.79 500 Pass
CHO06 2437 17.75 500 Pass
CH11 2462 17.37 500 Pass

TX CHO1

TX CHO6

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2.412000000 GHz

Fef Dffget 5.96 0B
_Ref 30.00 dBm

[Center 2412 GHz
es BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
= dB Bandwidth

" paner 40 48

2 i
Canter Freg: 2412000000 GHx
Trig: Fres Run o

#VBW 300 kHz

Total Power

17.715 MHz
24.832 kHz
17.79 MHz x dB

OBW Power

raliieid: 100r100

Span 40 MHz
Sweep 3.867 ms)

16.6 dBm

89,00 %
-6.00 dB

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2,437000000 GHz

R 7 4B
_Ref 30.00 dBm

[center 2437 GHz
es BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
= dB Bandwidth

2 i
Canter Freg: 2437000000 GHx

= Trig: Fres Run Avglbioba:
haar: 40 48

#VBW 300 kHz

Total Power

17.697 MHz
7.553 kHz
17.75 MHz x dB

OBW Power

Radis Davies: BTS

Span 40 MHz
Sweep 3.867 ms,

17.2 dBm

89,00 %
-6.00 dB

TX CH11

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2,462000000 GHz

L’;omel 2462 GHz
es BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
= dB Bandwidth

o= Trig: Fres Run
haar: 40 48

2 i
Canter Freg: 2482000000 GHx

#VBW 300 kHz

Total Power

17.696 MHz
246 Hz
17.37 MHz x dB

OBW Power

Agliiabd: 1001100

Span 40 MHz
Sweep 3.867 ms)

16.6 dBm

89,00 %
-6.00 dB
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Test Channel Frequency (MHz) od® (b'\j;:\)’wdth (II(I:ZI’[) Result
CHO1 2412 17.76 500 Pass
CHO06 2437 17.79 500 Pass
CH11 2462 17.78 500 Pass

TX CHO1

TX CHO6

gt Spectrum Anatyzer - Docupted B

Freq 2.412000000 GHz

|Center 2412 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

e Trig: Fras Rus
FIFGain:Lww

Cantar Freq: 2412000000 GHz Rudes Std: Nore
Avgold: 1007100

#htten: 40 48

ke Diar

Span 40 MHz
EVBW 300 kHz Sweep 1867 ms| |

Total Power 17.8 dBm

17.702 MHz
26.027 kHz
17.76 MHz

OBW Power
x dB

89,00 %
-6.00 dB

Aot Spectnum Anahyrrr - Dccupied B

Center Freq 2.437000000 GHz

SIFGain:Low

|Center 2437 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

-
#htten: 40 48

Cantar Freq: 2437000000 GHz
Trig: Fras Flum Avgold: 1007100

FVBW 300 kHz

Total Power

17.725 MHz
25.736 kHz
17.79 MHz

OBW Power

x dB .

Rade Sed: Hore

BTS

Span 40 MHz
Sweep 1867 ms| |

17.8 dBm

899.00 %
6.00 dB

TX CH11

SIFGain:Low

|Center 2462 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

Y Trig:Fras Run

Cantar Freq: 2462000000 GHz
Avgold: 1007100

#htten: 40 48 Fadés Device: BTS

FVBW 300 kHz

Total Power 18.4 dBm

17.711 MHz
5.286 kHz
17.78 MHz

OBW Power
x dB

89,00 %
-6.00 dB
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Test Channel Frequency (MHz) 6dB (b'\j;:\)’wdth (II(I:ZI’[) Result
CHO03 2422 35.50 500 Pass
CHO6 2437 35.50 500 Pass
CHO09 2452 35.72 500 Pass

TX CHO1

TX CHO6

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2,422000000 GHz

Fef Dffget 5.96 0B
_Ref 30.00 dBm

[Center 2422 GHz
es BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
= dB Bandwidth

" Bdaeec 40 48

2 i
Canter Freg: 2422000000 GHx
Trig: Fres Run

#VBW 300 kHz

Total Power

36.066 MHz
27.237 kHz
35,50 MHz x dB

OBW Power

Aglbbobd> 001100

Rdis Davies: BTS

Span 80 MHz
Sweep 7.667 ms|

17.1 dBm

89,00 %
-6.00 dB

Agiient Spectrum Analyer - Deoupled BW

Center Freq 2,437000000 GHz

R 7 4B
_Ref 30.00 dBm

[center 2437 GHz
es BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
= dB Bandwidth

2 i
Canter Freg: 2437000000 GHx

= Trig: Fres Run Avglbioba:
haar: 40 48

#VBW 300 kHz

Total Power

36.076 MHz
-889 Hz
35.50 MHz x dB

OBW Power

Radis Davies: BTS

Span 80 MHz
Sweep 7.667 ms,

17.1 dBm

89,00 %
-6.00 dB

TX CH11

Agilent Spectrum Anabyser - Drcupled BW

[Center 2452 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Fraq Error
x dB Bandwidth

i
Canter Freq: 2 452000000 GHz
== Trig: Fres Run
Wher 40 48

#VBW 300 kHz

Total Power

35.998 MHz
-74.197 kHz
3572MHz % dB

OBW Power

Aglitabd: 100100

Span B0 MHz
Sweep 7.667 msfl

16.8 dBm

69,00 %
-6.00 dB
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Test Channel Frequency (MHz) 6dB (b'\j;:\)’wdth (II(I:ZI’[) Result
CHO03 2422 35.32 500 Pass
CHO6 2437 35.78 500 Pass
CHO09 2452 35.45 500 Pass

TX CHO1

TX CHO6

gt Spectrum Anatyzer - Docupted B

|(Center 2422 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

e Trig: Fras Rus
FIFGain:Lww

& 1453 2019
Cantar Freq: 2422000000 GHz Fades Std: Nors
Avgleld: 1001800

#htten: 40 48

Span 80 MHz |
EVBW 300 kHz Sweep 7.66T ms| |

Total Power 17.8 dBm

36.024 MHz
46,305 kHz
35.32 MHz

OBW Power
x dB

89,00 %
-6.00 dB

Aot Spectnum Anahyrrr - Dccupied B

Center Freq 2.437000000 GHz

SIFGain:Low

|Center 2437 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

Cantar Freq: 2437000000 GHz
Trig: Fras Flum

-
#htten: 40 48

FVBW 300 kHz

Total Power 18.1 dBm

36.141 MHz
22.107 kHz
35.78 MHz

OBW Power
x dB

899.00 %
-6.00 d&

TX CH11

SIFGain:Low

|Center 2452 GHz
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Ermmor
¥ dB Bandwidth

Y Trig:Fras Run

& B 2600 2019
Cantar Freq: 2452000000 GHz Fades Sed: Nors
Avgleld: 1001800

#htten: 40 48 Fadés Device: BTS

FVBW 300 kHz

Total Power 18.4 dBm

35.993 MHz
-2.621 kHz
35.45 MHz

OBW Power
x dB

89,00 %
-6.00 dB
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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 > 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 VBW
Mode Data rate | Channel Ton Ttotal Duty Cycle Factor Setting
(dB)
802.11b 1Mbps 6 - - 100% 0 10Hz
802.11g 6Mbps 6 - - 100% 0 10Hz
802.11n
HT20 MCSO0 6 - - 100% 0 10Hz
802.11n
HT40 MCSO0 6 - - 100% 0 10Hz
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Conducted emission
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Photographs of the EUT

See the APPENDIX 1: EUT PHOTO in the report No.: MTi19081312-9E1-1.

--—-END OF REPORT----
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