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1. Test Laboratory

1.1. Testing Location

Company Name: TMC Shenzhen, Telecommunication Metrology Center of MIIT

Address: No. 12 Building, Shangsha Innovation and Technology Park, Futian
District, Shenzhen, P. R. China

Postal Code: 518048

Telephone: +86(0)755-33322000

Fax: +86(0)755-33322001

1.2. Testing Environment
Normal Temperature: 15°C-30C
Extreme Temperature: -20°C/+55°C

Relative Humidity: 30%-60%

1.3. Project data
Project Leader: Zhang Bojun
Test Engineer: Tang Weisheng
Testing Start Date: Jul 10", 2013
Testing End Date: Jul 25" 2013

1.4. Signature

by

Tang Weisheng
(Prepared this test report)

WY/

ihang Bojun < .
(Reviewed this test report)

T
VKA
/f.u Minniu
Director of the laboratory
(Approved this test report)
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2. Client Information

2.1. Applicant Information

Company Name:
Address /Post:

City:

Postal Code:
Country:

Contact Persons:
E-mail:
Telephone:

Fax:

Cellon Communications Technology (shenzhen)Co.,Ltd

13/F, Skyworth C Building, Gaoxin S.Ave.1., Hi-Tech Industrial Park,
Nanshan, ShenZhen 518057,PRC

Shenzhen

/

China

maggie xu

maggie.xu@cellon-sz.com

+86 755 8636 5704

/

2.2. Manufacturer Information

Company Name:
Address /Post:

City:

Postal Code:
Country:

Contact Persons:
E-mail:
Telephone:

Fax:

Cellon Communications Technology (shenzhen)Co.,Ltd

13/F, Skyworth C Building, Gaoxin S.Ave.1., Hi-Tech Industrial Park,
Nanshan, ShenZhen 518057,PRC

Shenzhen

/

China

maggie xu

maggie.xu@cellon-sz.com

+86 755 8636 5704

/
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)

3.1. About EUT

Description GSM qual band mobile phone

Model Name M2523CA

Market Name M2523CA, 2558CA, 2558EN, 2558CL, 2558DR, 2558CB,
2558EK

RF Protocol IEEE 802.11b/g/n20

Operating Frequency 2412MHz~2462MHz

FCCID T38C2523

Note: Photographs of EUT are shown in ANNEX A of this test report.

3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version
EUT1 / P2 M2523CA _A0101_02.01_00

3.3. Internal Identification of AE used during the test

AE ID* Description Type SN
AE1 Li-ion Battery BTR1238 /

*AE ID: is used to identify the test accessory in the lab internally.

©Copyright. All rights reserved by TMC Beijing.
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4. Reference Documents

4.1. Documents supplied by applicant
EUT feature information is supplied by the applicant or manufacturer, which is the basis of testing.

4.2. Reference Documents for testing
The following documents listed in this section are referred for testing.

Reference Title Version
FCC Part15 FCC CFR 47, Part 15, Subpart C: Oct, 2011
15.205 Restricted bands of operation; Edition

15.209 Radiated emission limits, general requirements;
15.247 Operation within the bands 902-928MHz, 2400-2483.5
MHz, and 5725-5850 MHz.

ANSI C63.10 Methods of Measurement of Radio-Noise Emissions from 2009
Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

KDB558074 Measurement of Digital Transmission Systems April,
Operating under Section 15.247 2012

©Copyright. All rights reserved by TMC Beijing.
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Half-anechoic chamber (11.20 metersx6.10 metersx5.60 meters) did not exceed following

limits:

Temperature

Min.=15 ‘C, Max. =30 C

Relative humidity

Min. = 30 %, Max. = 60 %

Shielding effectiveness >110dB
Electrical insulation >2M Q
Ground system resistance <05 Q

Normalized Site Attenuation (NSA)

< 13.5dB, with 3m of Measuring distance, 30MHz
1000MHz

Uniformity of field strength

Between 0 and 6 dB, from 80MHz to 3000 MHz

Fully-anechoic chamber (11.20 metersx6.10 metersx6.60 meters) did not exceed following

limits:
Temperature Min. =15 ‘C, Max. =30 C
Relative humidity Min. = 30 %, Max. = 60 %
Shielding effectiveness >110dB
Electrical insulation >2M Q
Ground system resistance <05 Q

VSWR

Between 0 and 6 dB, from 30MHz to 18 000 MHz

Conduction Lab did not exceed following limits:

Temperature

Min.=15 ‘C, Max.=30 C

Relative humidity

Min.=30 %, Max.= 60 %

Shielding effectiveness >80 dB
Electrical insulation >2M Q
Ground system resistance <05 Q

©Copyright. All rights reserved by TMC Beijing.
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6. Summary of Test Results

6.1. Summary of Test Results

No Test cases Sub-clause of Verdict
Part15C

0 Antenna Requirement 15.203 P

1 Maximum Peak Output Power 15.247 (a) P

2 Peak Power Spectral Density 15.247 (e) P

3 Occupied 6dB Bandwidth 15.247 (a) P

4 Band Edges Compliance 15.247 (d) P

5 Transmitter Spurious Emission - Conducted 15.247(d) P

6 Transmitter Spurious Emission - Radiated 15.247, 15.209, 15.209 P

7 AC Powerline Conducted Emission 15.107, 15.207 P

6.2. Statements

TMC has evaluated the test cases requested by the applicant/manufacturer as listed in section 6.1
of this report, for the EUT specified in section 3, according to the standards or reference
documents listed in section 4.2

6.3. Terms used in the result table
Terms used in Verdict column

P Pass

NA Not Available

F Fail

Abbreviations

AC Alternating Current

AFH Adaptive Frequency Hopping

BW Band Width

E.ILR.P. equivalent isotropical radiated power
ISM Industrial, Scientific and Medical
R&TTE Radio and Telecommunications Terminal Equipment
RF Radio Frequency

Tx Transmitter

©Copyright. All rights reserved by TMC Beijing.
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7. Test Equipments Utilized

Conducted test system

i Serial Calibration | Calibration
No. Equipment Model Manufacturer )
Number Due date Period
Vector Signal Rohde &
1 g FSV40 100903 2014-04-23 1 year
Analyzer Schwarz
Radiated emission test system
i Serial Calibration | Calibration
Equipment Model Manufacturer .
Number Due date Period
1 Chamber FACT5-2.0 4166 ETS-Lindgren 2016-05-29 3 years
2 Test Receiver ESCI 100701 Rohde & Schwarz | 2013-08-03 1 year
3 Spectrum Analyzer FSP40 100378 Rohde & Schwarz | 2013-12-21 1 year
4 BiLog Antenna VULB9163 | 9163-330 Schwarzbeck 2014-02-24 3 years

Dual-Ridge Waveguide ,
3164-05 00085724 ETS-Lindgren 2014-02-17 3 years
Horn Antenna

Test Receiver ESCI 100702 Rohde & Schwarz | 2013-08-03 1 year
LISN ESH2-75 100196 Rohde & Schwarz | 2014-01-23 1 year
Signal Generator SMRA40 100541 Rohde & Schwarz | 2014-01-10 1 year

Dual-Ridge Waveguide

3117 00066577 ETS-Lindgren 2016-04-01 3 years
Horn Antenna

Loop Antenna HLA6120 35779 TESEQ 2016-02-25 3 years

Anechoic chamber
Fully anechoic chamber by ETS-Lindgren.

©Copyright. All rights reserved by TMC Beijing.
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ANNEX A: EUT photoqgraph
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Pic A-1 Mobile phone

Pic A-2 Mobile phone
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Pic A-3 Battery
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ANNEX B: MEASUREMENT RESULTS

B.0 Antenna requirement

Measurement Limit:

Standard

Requirement

FCC CRF Part
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. 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. This requirement does not apply to carrier current devices
or to devices operated under the provisions of §15.211, §15.213, § 15.217,
§15.219, or §15.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection
systems and some field disturbance sensors, or to other intentional radiators
which, in accordance with §15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

Conclusion: The Directional gains of antenna used for transmitting is 1.8 dBi.
The RF transmitter uses an integrate antenna without connector.
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B.1 Maximum Peak Output Power

Measurement Limit and Method:

No. 2013EEB00322-WLAN

Page15 of 68

Standard

Limit (dBm)

FCC CRF Part 15.247(b)

<30

Measurement Results:

802.11b/g mode

Test Result (dBm)
Data Rate
Mode 2412MHz 2437MHz 2462 MHz
(Mbps)

(Ch1) (Che) (Ch11)
21.33 21.88 21.88
2 21.25 21.64 21.93

802.11b
5.5 21.78 22.18 22.48
11 21.84 22.25 22.49
6 19.75 19.42 20.71
9 19.67 19.38 20.87
12 19.76 19.40 20.89
18 19.81 19.47 20.98

802.11g
24 20.13 20.04 21.25
36 20.08 20.03 21.23
48 20.36 20.22 21.37
54 19.90 20.03 21.22
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802.11n mode

Test Result (dBm)
Data Rate
Mode 2412MHz 2437MHz 2462 MHz
(MCS Index)
(Chl) (Che) (Ch11)
MCSO0 19.45 19.61 20.80
MCS1 19.48 19.60 20.98
802.11n MCS2 19.53 19.68 21.11
(20MHz MCS3 19.73 20.08 21.53
BW) MCS4 19.71 20.31 21.47
MCS5 19.78 20.41 21.53
MCS6 19.82 20.44 21.56
MCS7 19.76 20.37 21.52
Test Result (dBm)
Data Rate
Mode 2422MHz 2437MHz 2452 MHz
(MCS Index)
(Ch3) (Che) (Ch9)
MCSO0 / / /
MCS1 / / /
802.11 MCS2 / / /
1N MCS3 / / /
(40MHz MCS4 / / /
BW)
MCS5 / / /
MCS6 / / /
MCS7 / / /

Note: Not support IEEE 802.11n40.

Conclusion: Pass

©Copyright. All rights reserved by TMC Beijing.




TM"‘ No. 2013EEB00322-WLAN
/3 Page17 of 68

B.2 Peak Power Spectral Density

Measurement Limit:

Standard Limit

FCC CRF Part 15.247(d) < 8 dBm/3 kHz

Measurement Results:

802.11b/g mode

Peak Power Spectral Density i
Mode Channel Conclusion
(dBm)
1 Fig.1 -11.22 P
802.11b 6 Fig.2 -10.72 P
11 Fig.3 -10.41 P
1 Fig.4 -16.25 P
802.11g 6 Fig.5 -15.55 P
11 Fig.6 -15.13 P
802.11n mode
Peak Power Spectral .
Mode Channel ) Conclusion
Density(dBm)
1 Fig.7 -14.63 P
802.11n-20M 6 Fig.8 -14.01 P
11 Fig.9 -13.55 P
3 / / /
802.11n-40M 6 / / /
9 / / /

Note: Not support IEEE 802.11n40.
See ANNEX C for test graphs.

Conclusion: Pass
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B.3 Occupied 6dB Bandwidth

Measurement Limit:

No. 2013EEB00322-WLAN

Page18 of 68

Standard

Limit (kHz)

FCC 47 CFR Part 15.247 (a)

2 500

Measurement Result:

802.11b/g mode

Mode Channel Test Results ( kHz) conclusion
1 Fig.10 9660 P
802.11b 6 Fig.11 9660 P
11 Fig.12 9623 P
1 Fig.13 16570 P
802.11g 6 Fig.14 16606 P
11 Fig.15 16607 P
802.11n mode
Mode Channel Test Results ( kHz) conclusion
1 Fig.16 17764 P
802.11n ,
6 Fig.17 17728 P
(20MHz) .
11 Fig.18 17728 P
802.11n > / / /
' 6 / / /
(40MHz)
9 / / /

Note: Not support IEEE 802.11n40.
See ANNEX C for test graphs.

Conclusion: Pass
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B.4 Band Edges Compliance

Measurement Limit:

Standard Limit (dBc)

FCC 47 CFR Part 15.247 (d) > 20

Measurement Result:

802.11b/g mode

Mode Channel Test Results Conclusion
1 Fig.19 P
802.11b -
11 Fig.20 P
1 Fig.21 P
802.11g -
11 Fig.22 P
802.11n mode
Mode Channel Test Results Conclusion
802.11n 1 Fig.23 P
(20MHz) 11 Fig.24 P
802.11n 3 / /
(40MHz) 9 / /

Note: Not support IEEE 802.11n40.
See ANNEX C for test graphs.

Conclusion: Pass
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B.5 Transmitter Spurious Emission
B.5.1 Transmitter Spurious Emission - Conducted

Measurement Limit:

Standard Limit
FCC 47 CFR Part 15.247 (d) 20dB k.)elow peak output power in 100 kHz
bandwidth
Measurement Results:
802.11b/g mode
MODE Channel Frequency Range Test Results Conclusion
2.412 GHz Fig.25 P
1 30 MHz-3 GHz Fig.26 P
3GHz-18GHz Fig.27 P
2.437 GHz Fig.28 P
802.11b 6 30 MHz-3 GHz Fig.29 P
3GHz-18GHz Fig.30 P
2.462 GHz Fig.31 P
11 30 MHz-3 GHz Fig.32 P
3GHz-18GHz Fig.33 P
2412 GHz Fig.34 P
1 30 MHz-3 GHz Fig.35 P
3GHz-18GHz Fig.36 P
2.437 GHz Fig.37 P
802.11g 6 30 MHz-3 GHz Fig.38 P
3GHz-18GHz Fig.39 P
2.462 GHz Fig.40 P
11 30 MHz-3 GHz Fig.41 P
3GHz-18GHz Fig.42 P
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802.11n mode

No. 2013EEB00322-WLAN
Page21 of 68

2.412 GHz Fig.43 P

1 30 MHz-3 GHz Fig.44 P

3GHz-18GHz Fig.45 P

802.11n 2.437 GHz Fig.46 P

(20MHz) 6 30 MHz-3 GHz Fig.47 P

3GHz-18GHz Fig.48 P

2.462 GHz Fig.49 P

11 30 MHz-3 GHz Fig.50 P

3GHz-18GHz Fig.51 P

2.422 GHz / /

3 30 MHz-3 GHz / /

3GHz-18GHz / /

2.437 GHz / /

802.11n 6 30 MHz-3 GHz / /
(40MHz)

3GHz-18GHz / /

2.452 GHz / /

9 30 MHz-3 GHz / /

3GHz-18GHz / /

/ All channels 18GHz-26GHz Fig.52 P

Note: Not support IEEE 802.11n40.

See ANNEX C for test graphs.

Conclusion: Pass
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B.5.2 Transmitter Spurious Emission - Radiated
Measurement Limit:

Standard Limit

FCC 47 CFR Part 15.247, 15.205, 15.209 | 20dB below peak output power

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)).

Limit in restricted band:

Frequency of emission Field strength(uV/m) .Measurement
(MHz) distance(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

Test Condition

The EUT was placed on a non-conductive table. The measurement antenna was placed at a
distance of 3 meters from the EUT. During the tests, the antenna height and the EUT azimuth
were varied in order to identify the maximum level of emissions from the EUT. This maximization
process was repeated with the EUT positioned in each of its three orthogonal orientations.

Frequency of emission RBW/VBW Sweep Time(s)
(MHz)
30-1000 100KHz/300KHz 5
1000-4000 1MHz/1MHz 15
4000-18000 1MHz/1MHz 40
18000-26500 1MHz/1MHz 20

Note:

According to the performance evaluation, the radiated emission margin of EUT is over 20dB
in the band below 30MHz. Therefore, the measurement starts from 30MHz to tenth harmonic.

The measurement results include the horizontal polarization and vertical polarization
measurements.

Measurement Results:
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802.11b/g mode

Mode Channel Frequency Range Test Results Conclusion
30 MHz ~1 GHz Fig.53 P
1 1 GHz ~ 3 GHz Fig.54 P
3 GHz ~ 18 GHz Fig.55 P
30 MHz ~1 GHz Fig.56 P
802.11b 6 1 GHz ~3 GHz Fig.57 P
3 GHz ~ 18 GHz Fig.58 P
30 MHz ~1 GHz Fig.59 P
11 1 GHz ~3 GHz Fig.60 P
3 GHz ~ 18 GHz Fig.61 P
30 MHz ~1 GHz Fig.62 P
1 1 GHz ~3 GHz Fig.63 P
3 GHz ~ 18 GHz Fig.64 P
30 MHz ~1 GHz Fig.65 P
802.11g 6 1 GHz ~ 3 GHz Fig.66 P
3 GHz ~ 18 GHz Fig.67 P
30 MHz ~1 GHz Fig.68 P
11 1 GHz ~3 GHz Fig.69 P
3 GHz ~ 18 GHz Fig.70 P
802.11n mode
Mode Channel Frequency Range Test Results Conclusion
30 MHz ~1 GHz Fig.71 P
1 1 GHz ~3 GHz Fig.72 P
3 GHz ~ 18 GHz Fig.73 P
30 MHz ~1 GHz Fig.74 P
802.11n :
(20M) 6 1 GHz ~ 3 GHz F!g.75 P
3 GHz ~ 18 GHz Fig.76 P
30 MHz ~1 GHz Fig.77 P
11 1 GHz ~3 GHz Fig.78 P
3 GHz ~ 18 GHz Fig.79 P
30 MHz ~1 GHz / /
3 1 GHz ~ 3 GHz / /
3 GHz ~ 18 GHz / /
30 MHz ~1 GHz / /
802.11n
6 1 GHz ~3 GHz / /
(40M)
3 GHz ~ 18 GHz / /
30 MHz ~1 GHz / /
9 1 GHz ~3 GHz / /
3 GHz ~ 18 GHz / /
/ All channels 18 GHz~ 26.5 GHz Fig.80 P
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Note: Not support IEEE 802.11n40.
See ANNEX C for test graphs.

Conclusion: Pass

Note:

A "reference path loss" is established and the Agy, is the attenuation of “reference path loss”,
and including the gain of receive antenna, the gain of the preamplifier, the cable loss.

Puea is the field strength recorded from the instrument.

The measurement results are obtained as described below:

Result=Pyea*Arpi= PmeatCable Loss+Antenna Factor

©Copyright. All rights reserved by TMC Beijing.
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B.6 AC Powerline Conducted Emission

Test Condition:

No. 2013EEB00322-WLAN
Page25 of 68

Voltage (V)

Frequency (Hz)

120

60

Measurement Result and limit:
WLAN (Quasi-peak Limit)

' Result (dBuV)
Freaueney ange || Quasipeak with charger Conclusion
11b 11g 11n-20M | 11n-40M
0.15t0 0.5 66 to 56
0.5t05 56 Fig.81 | Fig.82 Fig.83 / P
5to0 30 60
NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.5 MHz.
WLAN (Average Limit)
o Result (dBuVv)
Frequency range | Average Limit With charger Conclusion
(MHz) (dBuv)
11b 11g 11n-20M | 11n-40M
0.15t0 0.5 56 to 46
0.5t05 46 Fig.81 | Fig.82 Fig.83 / P
5to0 30 50

0.5 MHz.

NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to

Note: Not support IEEE 802.11n40.

See ANNEX C for test graphs.

Conclusion: Pass
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ANNEX C: TEST FIGURE LIST

Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz
Att 10 d8 & SWT 500 s @ YBW 10 kHz  Mode auto Sweep

@ 1Pk Clrw

M1[1] -11.22 dBm
2.41250580 GHz

0 dém

-10 dBm

e

dBn T—t T T I

—
==

=
e
=]

-40 dem

-50 dem

-60 dBm:

=70 dBm

-80 dBm

CF 2.412 GHz 691 pts Span 1.5 MHz
=T [ Measuring.. o e 092824 7

Fig.1 Power Spectral Density (802.11b, Ch 1)

Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz
Att 10 d8 & SWT 500 s @ YBW 10 kHz  Mode auto Sweep
@ 1Pk Max

M1[1] -10.72 dBm
2.43750140 GHz

0 dém

AT AR LN

=30 dBrr ll

W,

-40 dem

-50 dem

-60 dBm:

=70 dBm

-80 dBm

CF 2.437 GHz 691 pts Span 1.5 MHz
=T [ Measuring.. o e 093615 7
Date: 25.JUL.Z20 36:15

Fig.2 Power Spectral Density (802.11b, Ch 6)

©Copyright. All rights reserved by TMC Beijing.



TM"4 No. 2013EEB00322-WLAN
7

Page27 of 68

Spectrum | oy I

Ref Level 10.00 dBm Offset 20.63 d& & RBW 3 kHz

Att 10 dB @ SWT 500 s @ VBW 10 kHz Mode Auto Sweep
@ 1Pk Max

M1[1] -10.41 dBm
2.46250800 GHz

Wﬂmﬁ *f‘t WU n | MWW

-50 dBm

=60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz 691 pts Span 1.5 MHz

J Measuring... ... -

o824 7

Fig.3 Power Spectral Density (802.11b, Ch 11)

Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz

Att 10 dB & SWT 500 5 & VBW 10 kHz Mode auto Sweep
@ 1Pk Max
mM1[1] -16.25 dBm
2.41240160 GHz
0 dBm

-10 dBm

-40 dBm

-50 dem

-60 dBm:

=70 dBm

-80 dem

CF 2.412 GHz 691 pts SEdn 1.5 MHz

J Measuring... 89:59:02 %

ate: 25.JUL.2

Fig.4 Power Spectral Density (802.11g, Ch 1)
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Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz

Att 10 dB & SWT 500 5 & VBW 10 kHz Mode auto Sweep
@ 1Pk Max
mM1[1] -15.55 dBm
2.43747110 GHz
0 dBm
-10 dBm

i

-40 dBm 1 4

-50 dem

-60 dBm:

=70 dBm

-80 dem

CF 2.437 GHz 691 pts Span 1.5 MHz
= [ Measuring.. (T 10:09:00 7

Fig.5 Power Spectral Density (802.11g, Ch 6)

Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz

Att 10 d8 & SWT 500 s @ YBW 10 kHz  Mode auto Sweep
@ 1Pk Max
mM1[1] -15.13 dBm
2.46240380 GHz
0 dem
10 dB:

I ail%

CF 2.462 GHz 691 pts Span 1.5 MHz
= [ Measuring.. o e O |

Fig. 6 Power Spectral Density (802.11g, Ch 11)
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Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz
Att 10 dB & SWT 500 5 & VBW 10kHz Mode auto Sweep
@ 1Pk Max

mM1[1] -14.63 dBm
2.41269900 GHz

a Wﬂnﬂ]ﬂf‘w] ﬂﬁWﬁWW

0 dém

-10 dBm
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-40 dem

<

-50 dem

-60 dBm

=70 dBm

-80 dBm

CF 2.412 GHz
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Fig.7 Power Spectral Density (802.11n-20MHz, Ch 1)

Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz
Att 10 dB & SWT 500 5 & VBW 10 kHz Mode auto Sweep
@ 1Pk Max

mM1[1] -14.01 dBm
2.43770120 GHz
0 dBm

-10 dBm ™

.(io *M%M i th!}ﬂ"l.l‘hlv ; i I!”F m i o I.ﬂ N
-30 dBm MI ] IWA.* MV\MW"“IFII W

i

-40 dem
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-60 dBm

=70 dBm

-80 dBm
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J Measuring... .mli = 10:28:25 %

Fig. 8 Power Spectral Density (802.11n-20MHz, Ch 6)
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Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 3 kHz

Att 10 dB & SWT 500 5 & VBW 10 kHz Mode auto Sweep
@ 1Pk Max
mM1[1] -13.55 dBm
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0 dBm
-10 dBm

W HTLo N VL
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-40 dBm
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=70 dBm

-80 dBm
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ate JL.2 1:28

Fig. 9 Power Spectral Density (802.11n-20MHz, Ch 11)

Spectrum | [@]

Ref Level 20.00 dBm Offset 20.63 dB & RBW 100 kHz

Att 15d8  SWT 1.1ms & VBW 300 kHz Mode Auto Sweep
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B A il ke o i
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| 3 D2 N1| 1 -5.355 MHz -6.64 db '
Measuring... ﬁ.’ = 16:25:13 %
ate: 24.JUL.2 6:25:12

Fig. 10 Occupied 6dB Bandwidth (802.11b, Ch 1)
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Spectrum | [@]

Ref Level 20.00 dBm Offset 20.63 dB & RBW 100 kHz

Att 15dB  SWT 1.1 ms & VBW 300 kHz Mode auto Sweep
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Date: 24.JUL.201 &

Fig. 11 Occupied 6dB Bandwidth (802.11b, Ch 6)
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-
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Fig. 12 Occupied 6dB Bandwidth (802.11b, Ch 11)
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Spectrum | [@]

Ref Level 20.00 dBm Offset 20.63 dB & RBW 100 kHz
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Fig. 13 Occupied 6dB Bandwidth (802.11g, Ch 1)
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Fig. 14 Occupied 6dB Bandwidth (802.11g, Ch 6)
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Fig. 15 Occupied 6dB Bandwidth (802.11g, Ch 11)
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Fig. 16 Occupied 6dB Bandwidth (802.11 n-20MHz, Ch 1)
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Spectrum | [@]
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Fig. 17 Occupied 6dB Bandwidth (802.11 n-20MHz, Ch 6)

Spectrum | [@]

Ref Level 20.00 d8Bm Offset 20.63 dB & RBW 100 kHz
Att 15d8  SWT 1.1 ms @ VBW 300 kHz Mode Auto Sweep
(@ 1Pk Max )

D2[1] -6.29 dB
B -8.2490 MHz
10 dBm = mi[1] 0.43 dBm
- “1 2.4614930 GHz

e 0 V\J\MMW.NM\N'\NM/WW U\\ ATHRAR UMWM{\MWW\M}:

-20 dBm /(] \‘L\

=40 dBm

-10 dBm

=50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz 691 pts Span 25.0 MHz
Marker |

MNo | Type| Ref | Trc Stimul I Function Function Result
1 N1 1 2.461493 GHz 0.43 dBm
| 2 D1 N1| 1 9.479 MHz -7.13 dB
i 3 D2 N1| 1 -8.249 MHz -6.20 dB

ﬁww
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Fig. 19 Band Edges (802.11b, Ch 1)
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Fig. 20 Band Edges (802.11b, Ch 11)
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Fig. 21 Band Edges (802.11g, Ch 1)
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Fig. 22 Band Edges (802.11g, Ch 11)
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Fig. 23 Band Edges (802.11 n-20MHz, Ch 1)
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Fig. 24 Band Edges (802.11 n-20MHz, Ch 11)
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Fig. 25 Conducted Spurious Emission (802.11b, Ch1l, Center Frequency)
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Fig. 26 Conducted Spurious Emission (802.11b, Ch1, 30 MHz-3 GHz)
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Fig. 27 Conducted Spurious Emission (802.11b, Chl, 3 GHz-18 GHz)
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Fig. 28 Conducted Spurious Emission (802.11b, Ch6, Center Frequency)
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Fig. 29 Conducted Spurious Emission (802.11b, Ch6, 30 MHz-3 GHz)
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Fig. 31 Conducted Spurious Emission (802.11b, Ch11, Center Frequency)
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Fig. 32 Conducted Spurious Emission (802.11b, Ch11, 30 MHz-3 GHz)

©Copyright. All rights reserved by TMC Beijing.



TM"4 No. 2013EEB00322-WLAN
/N

Page42 of 68

Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 100 kHz

b ALt 10 dB  SWT 150 ms & VBW 300 kHz  Mode Auto Sweep
@ 1Pk Max
Limit ¢heck PABRS M1[1] -45.65 dBm
Line 2pdb-line PARS 4.9210 GHz
0 dBm
10 dB:

-50 dem T

- R AT RS,
M b S A W YV (WYY ATV SR T e ¥

=70 dBm

-80 dBm

Start 3.0 GHz

691 pts
J Measuring... [RRRRNEL A

Stop 18.0 GHz

16:56:01 ﬁ

Fig. 33 Conducted Spurious Emission (802.11b, Ch11, 3 GHz-18 GHz)
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Fig. 34 Conducted Spurious Emission (802.11g, Ch1, Center Frequency)
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Fig. 35 Conducted Spurious Emission (802.11g, Ch1l, 30 MHz-3 GHz)
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Fig. 36 Conducted Spurious Emission (802.11g, Ch1, 3 GHz-18 GHz)
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Fig. 37 Conducted Spurious Emission (802.11g, Ch6, Center Frequency)
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Fig. 38 Conducted Spurious Emission (802.11g, Ch6, 30 MHz-3 GHz)
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Fig. 39 Conducted Spurious Emission (802.11g, Ch6, 3 GHz-18 GHz)
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Fig. 40 Conducted Spurious Emission (802.11g, Ch11, Center Frequency)
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Fig. 41 Conducted Spurious Emission (802.11g, Ch11, 30 MHz-3 GHz)
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Fig. 42 Conducted Spurious Emission (802.11g, Ch11, 3 GHz-18 GHz)

©Copyright. All rights reserved by TMC Beijing.



TM"4 No. 2013EEB00322-WLAN
/N

Page47 of 68

Spectrum | [@]

Ref Level 20.00 dBm Offset 20.63 dB & RBW 100 kHz

Att 15dB  SWT 1ms @ VBW 300 kHz Mode aAuto Sweep
@ 1Pk Max

mM1[1] 0.13 dBm
2.411570 GHz,
10 dBm

0 dém

mw":i“ W*w,}

=10 dBm J

-30 deém

o ol “iny

. Yy gy
| =50, 9B it 'l

=60 dBm

-70 dBm

CF 2.412 GHz 691 pts Span 100.0 MHz

17:07:20 ﬁ

J Measuring...  UUANLLLED W6

Fig. 43 Conducted Spurious Emission (802.11n-20M, Ch1, Center Frequency)
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Fig. 44 Conducted Spurious Emission (802.11n-20M, Ch1, 30 MHz-3 GHz)

©Copyright. All rights reserved by TMC Beijing.



TM"4 No. 2013EEB00322-WLAN
/N

Page48 of 68

Spectrum | [@]

Ref Level 10.00 dBm Offset 20.63 dB & RBW 100 kHz
b ALt 10 dB  SWT 150 ms & VBW 300 kHz  Mode Auto Sweep
@ 1Pk Max
Limit ¢heck PABS
Line 20db-line PA
0 dBm

mM1[1] -50.91 dBm
4.8340 GHz

:3:1

-10 dBm

Acdn
20db-line

=30 dBm

-40 dem

-50 dem

bl M)
s b} j‘“‘“"“’"‘ "“'Nj\, »,,_U-M nwwﬂmyﬁuﬁmmwwwm*wﬁﬂ Ay g

-60 dBm

=70 dBm

-80 dBm

Start 3.0 GHz 691 pts Stop 18.0 GHz

17:08155 ﬁ

J Measuring... [RRRRNEL A

Fig. 45 Conducted Spurious Emission (802.11n-20M, Ch1, 3 GHz-18 GHz)
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Fig. 46 Conducted Spurious Emission (802.11n-20M, Ch6, Center Frequency)
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Fig. 47 Conducted Spurious Emission (802.11n-20M, Ch6, 30 MHz-3 GHz)
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Fig. 48 Conducted Spurious Emission (802.11n-20M, Ch6, 3 GHz-18 GHz)
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Fig. 49 Conducted Spurious Emission (802.11n-20M, Ch11, Center Frequency)
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Fig. 50 Conducted Spurious Emission (802.11n-20M, Ch11, 30 MHz-3 GHz)
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Fig. 51 Conducted Spurious Emission (802.11n-20M, Ch11, 3 GHz-18 GHz)
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Fig. 52 Conducted Spurious Emission (All channels, 18 GHz-26 GHz)
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Fig. 53 Radiated Spurious Emission (802.11b, Ch1, 30 MHz-1 GHz)
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Fig. 54 Radiated Spurious Emission (802.11b, Ch1, 1 GHz-3 GHz)
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Fig. 55 Radiated Spurious Emission (802.11b, Ch1l, 3 GHz-18 GHz)
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Fig. 56 Radiated Spurious Emission (802.11b, Ch6, 30 MHz-1 GHz)
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Fig. 57 Radiated Spurious Emission (802.11b, Ch6, 1 GHz-3 GHz)
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Fig. 58 Radiated Spurious Emission (802.11b, Ch6, 3 GHz-18 GHz)
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Fig. 59 Radiated Spurious Emission (802.11b, Ch11, 30 MHz-1 GHz)
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Fig. 60 Radiated Spurious Emission (802.11b, Ch11, 1 GHz-3 GHz)
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Fig. 61 Radiated Spurious Emission (802.11b, Ch11, 3 GHz-18 GHz)
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Fig. 62 Radiated Spurious Emission (802.11g, Ch1, 30 MHz-1 GHz)
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Fig. 63 Radiated Spurious Emission (802.11g, Ch1, 1 GHz-3 GHz)
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Fig. 64 Radiated Spurious Emission (802.11g, Ch1, 3 GHz-18 GHz)
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Fig. 65 Radiated Spurious Emission (802.11g, Ch6, 30 MHz-1 GHz)
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Fig. 66 Radiated Spurious Emission (802.11g, Ch6, 1 GHz-3 GHz)
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Fig. 67 Radiated Spurious Emission (802.11g, Ch6, 3 GHz-18 GHz)
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Fig. 68 Radiated Spurious Emission (802.11g, Ch11, 30 MHz-1 GHz)
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Fig. 69 Radiated Spurious Emission (802.11g, Ch11, 1 GHz-3 GHz)
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Fig. 70 Radiated Spurious Emission (802.11g, Ch11, 3 GHz-18 GHz)
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Radiated Spurious Emission (802.11n-20M, Ch1l, 1 GHz-3 GHz)
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Radiated Spurious Emission (802.11n-20M, Ch6, 30 MHz-1 GHz)

©Copyright. All rights reserved by TMC Beijing.



TM"‘ No. 2013EEB00322-WLAN
/3 Page63 of 68

FCC-REE2-1-136 AW
100
an
1]

7o

G0

Lewvel in dBp'im

Al

30

20 I ] I I ] ] I ]
1000 1500 2000 2500 2000
Frequency in MHz

FCC Clasz B.UmlIURe Predew Ae=ull

Fig. 75 Radiated Spurious Emission (802.11n-20M, Ch6, 1 GHz-3 GHz)
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Fig. 76 Radiated Spurious Emission (802.11n-20M, Ch6, 3 GHz-18 GHz)
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Radiated Spurious Emission (802.11n-20M, Ch11, 30 MHz-1 GHz)
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Radiated Spurious Emission (802.11n-20M, Ch11, 1 GHz-3 GHz)
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Fig. 80 Radiated emission: 18 GHz - 26.5 GHz

©Copyright. All rights reserved by TMC Beijing.



TM"‘ No. 2013EEB00322-WLAN
/3 Page66 of 68

Lenel in dBpsY

ESH2-£5 Scan-FCC

FCCoPart 15 Clazz B wWhltage on hgins OF

554
50:\ FCC Part 15 Clazs B “oltage on hbins 2%
*»

160k 300 400 500 200 10 Il 3 dhd AWM OB & 10M Z0hd 306
Fregquency in Hz

Fig. 81 AC Powerline Conducted Emission-802.11b

MEASUREMENT RESULT: " QuasiPeak "

Frequency | QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.442000 39.6 FLO L1 10.0 175 57.0
0.882000 39.3 FLO L1 10.1 16.7 56.0
0.950000 37.8 FLO L1 10.1 18.2 56.0
1.398000 37.0 FLO L1 10.1 19.0 56.0
1.462000 36.1 FLO L1 10.1 20.0 56.0
1.530000 34.6 FLO L1 10.1 21.4 56.0

MEASUREMENT RESULT: " Average "

Frequency | CAverage PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.366000 28.7 FLO L1 10.0 19.9 48.6
0.438000 27.9 FLO L1 10.0 19.2 47.1
0.886000 26.4 FLO L1 10.1 19.6 46.0
0.954000 26.3 FLO L1 10.1 19.7 46.0
1.030000 24.8 FLO L1 10.0 21.2 46.0
1.398000 26.3 FLO L1 10.1 19.7 46.0
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Fig. 82 AC Powerline Conducted Emission-802.11g

MEASUREMENT RESULT: " QuasiPeak "

Frequency | QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.442000 37.9 FLO L1 10.0 19.2 57.0
0.806000 37.3 FLO L1 10.1 18.7 56.0
0.874000 36.5 FLO L1 10.1 195 56.0
0.882000 37.3 FLO L1 10.1 18.7 56.0
0.954000 37.1 FLO L1 10.1 18.9 56.0
1.462000 35.2 FLO L1 10.1 20.8 56.0

MEASUREMENT RESULT: " Average "

Frequency | CAverage PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.366000 275 FLO L1 10.0 21.1 48.6
0.442000 25.6 FLO L1 10.0 21.4 47.0
0.510000 23.3 FLO L1 10.0 22.7 46.0
0.802000 25.8 FLO L1 10.1 20.2 46.0
0.878000 26.2 FLO L1 10.1 19.8 46.0
1.394000 25.6 FLO L1 10.1 20.4 46.0
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Fig. 83 AC Powerline Conducted Emission-802.11n-20M

MEASUREMENT RESULT: " QuasiPeak "

Frequency | QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.442000 36.5 FLO L1 10.0 20.5 57.0
0.814000 32.2 FLO L1 10.1 23.8 56.0
0.874000 35.4 FLO L1 10.1 20.6 56.0
0.882000 36.2 FLO L1 10.1 19.8 56.0
0.950000 35.9 FLO L1 10.1 20.1 56.0
1.538000 35.0 FLO L1 10.1 21.0 56.0

MEASUREMENT RESULT: " Average "

Frequency | CAverage PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.874000 254 FLO L1 10.1 20.6 46.0
0.882000 26.3 FLO L1 10.1 19.7 46.0
1.470000 25.0 FLO L1 10.1 21.0 46.0
2.098000 24.7 FLO L1 10.1 21.3 46.0
2.598000 24.6 FLO L1 10.2 21.4 46.0
3.246000 24.5 FLO L1 10.2 215 46.0

*** END OF REPORT BODY ***
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