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GENERAL INFORMATION

1.1 EUT Description

EUTTYpe ..o . WCDMA digital mobile phone
Serial NO. ..ooooovveiiiiiice, . 806670

IMEL ..o : 862549028066706

FCCID oo : SG71111HW-W861

Hardware Version................. . UALDO7 VER.A

Software Version .................. : HW-W861-H01-S004-VE
Frequency Range................. : 802.11b/g/n-20MHz: 2.412GHz - 2.462GHz
Channel Number .................. : 802.11b/g/n-20MHz: 11

Modulation Type ..........cc.... : DSSS (802.11b), OFDM (802.11g/n)
Antenna Type .........ccceeeveennen. . IFAAntenna

Antenna Gain .........c.cceeeennene : 1.1dBi

Note 1. The EUT is a WCDMA digital mobile phone, it contains WIFI operating at 2.4GHz ISM
band; it supports 802.11b, 802.11g, 802.11n and they are all tested in this report.

Note 2: The frequencies allocated is F (MHz) =2412+5*(n-1) (1<=n<=11). The lowest, middle,
highest channel numbers of the EUT used and tested in this report are separately 1
(2412MHz), 6 (2437MHz) and 11 (2462MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.

Note 3: The EUT was programmed to be in continuously transmitting mode and the transmit duty
cycle is not less than 98%.
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1.2 Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Wi-Fi,

2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. Identity Document Title
47 CFR Part 15 . .
1 R Fr ncy D
Subpart C 2012 adio Frequency Devices
5 ANSI C63.10 2009 Amerlcan_ National _Standard fo_r Testing
Unlicensed Wireless Devices

Test detailed items/section required by FCC rules and results are as below:

No. | Section Description Result
1 15.203 Antenna Requirement PASS
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(d) Conducted Spurious Emission PASS
5 15.247(d) Band Edge PASS
6 15.207 Conducted Emission PASS
7 15.209 ,15.247(c) Radiated Emission PASS
8 15.247(e) Power spectral density (PSD) PASS

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.10 2009.

Preliminary tests were performed in different data rate to find the worst radiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item.
Investigation has been done on all the possible configurations for searching the worst cases. The
following table is a list of the test modes shown in this test report.

Test Items Mode Data Rate | Channel
Peak Conducted Output Power
! utput Fow 11h/DSSS 11 Mbps | 1/6/11
Power Spectral Density
6dB Bandwidth o 11g/OFDM 54 Mbps | 1/6/11
Spurious RF conducted emission
Radiated Emission 9kHz~1GHz& | 11n(20MHz)/OFDM | 65Mbps | 1/6/11
Radiated Emission 1GHz~10th Harmonic
11b/DSSS 11 Mbps 1/11
Band Edge 11g/OFDM 54 Mbps 1/11
11n(20MHz)/OFDM | 65Mbps 1/11

CCIC-SET/T (00)
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1.3 Facilities and Accreditations
1.3.1 Facilities

CNAS-Lab Code: L1659

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party testing
organization accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L1659. A 12.8*6.8*6.4 (m) fully
anechoic chamber was used for the radiated spurious emissions test.

FCC-Registration No.: 406086

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
and fully described in a report filed with the FCC (Federal Communications Commission). The
acceptance letter from the FCC is maintained in our files. Registration 406086, Renewal date Nov. 19,
2011, valid time is until Nov. 18, 2014.

IC-Registration No.: 11185A-1

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated
measurements with Registration No. 11185A-1 on July. 15, 2013, valid time is until July. 15, 2016.

1.3.2 Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (<C): 15C-35<T
Relative Humidity (%): 30% -60%
Atmospheric Pressure (kPa): 86KPa-106KPa

CCIC-SET/T (00) Page 7 of 61
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2. 47 CFR PART 15C REQUIREMENTS

2.1 Antenna requirement

2.1.1 Applicable Standard

According to FCC 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.

And according to FCC 47 CFR Section 15.247(c), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

2.1.2 Antenna Information

Antenna Category: External antenna
An External antenna was soldered to the antenna port of EUT via an adaptor cable, can’t be removed.

Antenna General Information:

No. EUT Model Ant. Cat. Ant. Type Gain(dBi)
1 WCDMA digital External IFA 11
mobile phone

2.1.3 Result: comply

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.
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2.2 Peak Output Power
2.2.1 Requirement
According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928 MHz,

2400-2483.5 MHz, and 5725-5850 MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceed1 Watt.

2.2.2  Test Description

EUT Power Meter

The measured output power was calculated by the reading of the spectrum analyzer and calibration.
A. Test Setup:

The EUT was directly connected to the power meter by 20dB Atten and antenna output port as show
in the block diagram as TEST CONFIGURATION shows.

B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date | Cal. Due Date
Power Meter R&S NRVS 1020.1809.02 | 2014.06.07 2015.06.06
Power Sensor R&S NRV-Z4 | 823.3618.03 | 2014.06.07 2015.06.06

2.2.3 Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF
output peak power of the Module.

2.2.3.1 802.11b Test mode

Test Verdict:

Frequenc Measured Output Limits
Channel (I\CJIHZ) ’ Peak Power(d I§m) (dBm) Result
1 2412 14.47 30 PASS
6 2437 14.28 30 PASS
11 2462 14.89 30 PASS

Note: 1. For 802.11b mode at finial test to get the worst-case emission at 11Mbps.
2. The test results including the cable lose.
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2.2.3.2 802.11g Test mode

Test Verdict:

Frequency Measured Output Limits
h I Resul
Channe (MHz2) Peak Power (dBm) (dBm) esult
1 2412 12.17 30 PASS
6 2437 12.19 30 PASS
11 2462 12.99 30 PASS
Note: 1. For 802.11g mode at finial test to get the worst-case emission at 54Mbps.
2. The test results including the cable lose.
2.2.3.3 802.11n-20MHz Test mode
Test Verdict:
Frequency Measured Output Limits
h I Resul
Channe (MHz) | Peak Power(dBm) |  (dBm) esult
1 2412 12.03 30 PASS
6 2437 12.12 30 PASS
11 2462 12.24 30 PASS

Note:

1. For 802.11n-20 mode at finial test to get the worst-case emission at 65Mbps.

2. The test results including the cable lose.

CCIC-SET/T (00)
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2.3 Bandwidth

2.3.1 Requirement

According to FCC section 15.247(a) (2), Systems using digital modulation techniques may operate in
the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB bandwidth
shall be at least 500 kHz.

2.3.2  Test Description

A. Test Set:

o] (1 O

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached
to the EUT antenna terminal is 500hm; the path loss and Atten as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date Cal. Due Date
Spectrum Analyzer R&S FSP40 | 1164.4391.40 2014.07.07 2015.07.06

2.3.3 Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth
of the Module.

CCIC-SET/T (00) Page 11 of 61
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2.3.3.1 802.11b Test mode
A. Test Verdict:
Frequency | 6 dB Bandwidth _—
h I Ref Pl L kH Resul
Channe (MH2) (MH2) efer to Plot imits(kHz) esult
1 2412 7.20 Plot 2.3 A >500 PASS
6 2437 7.84 Plot 2.3 B >500 PASS
11 2462 7.88 Plot 2.3 C >500 PASS
B. Test Plots:

®

RBW 100 kHz Marker 2 [T1 ]
WBW 300 kHz 3.73 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.412160000 GHz
20 Offret 0. dp Marker( 1 [T1
-1{ 39 dBm
10 2|. 408520000 GH=
Delta L [T1 ]
-1{09 4B
o L s 1 i -
01 2.2 aBm— | WY ‘\"‘\\&\
-10 I oy
. {fl’,r”)f \\\\\\
L AN

Center 2.412 GHz

2 MH=Z/

Span 20 MHz

(Plot 2.3 A: Channel 1: 2412MHz @ 802.11b)
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REW 100 kH=z

Marker 2 [T1 ]

VBW 300 kHz 3.36 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.436760000 GHz
20 offget O. dB Marker| 1l [T1
—2+73 dBm
| 10 2l.433120p00 GH=z
2 Delta 1 [T1 ]
—-0L05 4B
Lo - Al [P, —— s
D1 —2.61 dBm—Ee= T
10 W\b\'\u
| /f/,f"J \\
W /’ L\‘\\
,Ao/
50
|--&0
-70
Center 2.437 GHz 2 MH=Z/ Span 20 MH=Z

(Plot 2.3 B: Channel 6: 2437 MHz @ 802.11b)

Ref Z20.5 dBm

Att 30

RBW 100 kHz
VBW 300 kHz
SWT 2.5 ms

Marker 2 [T1 ]

3

.91

2.461240000

dBm
GHz

20 Offpet 0.% dB

Marker| 1 [T1

-10

—2[14 dBEm
| 21458040000 GHz
2 Delta L [T1 ]
M.,,,X,n, —0l34 a8
Lo A wﬂ_{, 1 bR
D1 -2.0[5 dBm R~ M,

T

~

.,

--50

Center 2.462 GHz

2 MHz/

Span 20 MH=z

(Plot 2.3 C: Channel 11: 2462MHz @ 802.11b)
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2.3.3.2 802.11g Test mode

A. Test Verdict:

Frequency | 6 dB Bandwidth Limits
h I Ref Pl Resul
Channe (MH2) (MH2) efer to Plot (kH2) esult
1 2412 16.55 Plot 2.3 D >500 PASS
6 2437 16.55 Plot2.3 E >500 PASS
11 2462 16.45 Plot 2.3 F >500 PASS
B. Test Plots:

®

REW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -4.29 dBm
Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.417000000 GHz
10 <offset O. dB Marker| 1l [T1
-10}112 <dBm
| o 2403750000 GHz
g Delta [L [T1 ]
W MMM, p A MVWW\AMW% 0499 B
e - ol L B e
| -0 L
|4 "
|- 50
|-60
- 70
-80
Center 2.412 GHz 2.5 MHz/ Span 25 MHz

(Plot 2.3 D: Channel 1: 2412MHz @ 802.119)
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@ RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -4.23 dBm
Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.444550000 GH=z
10 Offpet 0. dB Marker| 1 [T1
-8Ld42 dBm
| o 2. 428750000 GHz

Delta [Tl ]
= MMM A MWMWM -of9o am

=B,

1 Ll 1

1 J MEELbStEa lu.qI:uuu Go—ME
B / b\\\\
| 20 M B

S0
|- 60
70
|50
Center 2.437 GHz 2.5 MHzZ/ Span 25 MH=z
(Plot 2.3 E: Channel 6: 2437MHz @ 802.119)
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -3.46 dBm
Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.454500000 GHz
10 Offyet O. dB Marker| 1 [T1
-9l 62 dBm
" 2l.453750p00 GEZ

W Delta I [T1 ]
23 [ R NS UL WU OO T T O TR
20 ’J

'

-80

Center 2.462 GH=z 2.5 MHzZ/ Span 25 MH=z

(Plot 2.3 F: Channel 11: 2462MHz @ 802.119)

CCIC-SET/T (00) Page 15 of 61




=y

Report No

.- SET2014-13159

2.3.3.3 802.11n-20 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Refer to Plot Result
(MHz) (MHz) (kH2) .
1 2412 17.75 >500 PASS
6 2437 17.85 >500 PASS
11 2462 17.75 >500 PASS
B. Test Plots:
® RBW 100 kHz HMarker 2 [T1 ]
-4.47 dBm
Ref 10.5 dBm Attt 20 dB 2.413300000 GH=z
10 Offket 0. [Tl
—-9L70 dBm
| o L 403150000 GH=Z
L [Tl ]
o | ol et e e er

10 imEn T
|20 [

N

Center 2.412 GH=z

2.5 MH=z/

Span 25 MH=z

(Plot 2.3 G: Channel 1: 2412MHz @ 802.11n-20)
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€

<§§> RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -4.04 dBm
Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.444550000 GHz
10 Offset 0.5 dB Marker| 1 [T1
-9{98 dBm
o 2, 428100000 GHz

Delta [T1 ]
A sty MW\&‘W\)\]WW—O -

ik 1 o E L
7 )

| oM \\
|-~40
¥
|- 50
--60
--70
- 50
Center 2.437 GHz 2.5 MHzZ/ Span 25 MHz

(Plot 2.3 H: Channel 6: 2437MHz @ 802.11n-20)

® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -4.08 dBm
Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.454500000 GHz
10 Offget 0. dB Marker| 1l [T1
-8168 dBm
| o 2l.453150p00 GH=z

1 Delta [ [T1 ]
1 _
=< [ IR 1 | “WMWWNM i Mt b, gaflapag. 2125

) N

20

-60

Center 2.462 GHz 2.5 MH=z/ Span 25 MH=z

(Plot 2.3 I:  Channel 11: 2462MHz @ 802.11n-20)
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2.4  Conducted Spurious Emissions

2.4.1 Requirement

According to FCC section 15.247(c), in any 100kHz 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 20dB below that in the 100kHz

bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.4.2  Test Description

A. Test Set:

o] [} O

EUT

Spectrum Analyzer

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached
to the EUT antenna terminal is 500hm; the path loss and Atten as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date Cal. Due Date

Spectrum Analyzer R&S FSP40 1164.4391.40 2014.07.07 2015.07.06

2.4.3 Test Result

The measurement frequency range is from 30MHz to the 10th harmonic of the fundamental frequency.
The lowest, middle and highest channels are tested to verify the spurious emissions.

2.4.3.1 802.11b Test mode

CCIC-SET/T (00) Page 18 of 61
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A. Test Verdict:

Limit :
Channel Frequency (MHz) Refer to Plot (dBo) Verdict
1 2412 Plot 2.4 A -20 PASS
6 2437 Plot 2.4 B -20 PASS
1 2462 Plot 2.4 C -20 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

®

REBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -47.01 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 670.200000000 MHZ
20 Offpet O dB Marker| 1 [T1
-481L54 dBm
o 90L140000p00 MBz
Marker| 2 [T1
-49110 <Bm
= D1 0.73 dBn - —
Marker| 4 [T1
-48L73 <dBm
10 BI3L760000P00 Wiz
5 D2 19.27 dpm
|- z0
|-40
1 ) i 4
AU, /S WY VTS WU WERITY | W URITY: VYNV U RNV G | BN IR SO BT TR

Start 30 MHz

97 MHz/

Stop 1 GHz
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® RBW 100 kHz Marker 3 [T1 ]

VBW 300 kHz -44.11 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 14.344000000 GHz

20 Cffpet 0. dB Marker| 1 [T1
0L73 dBm
| 10 2. 392000000 GHz

Marker| 2 [T1
= 1 43123 dBm

s 2 D1 0.73] dBm

T e
& [=Ea

Marker| 4 [T1
-43L46 dBm

10 Z1. 496000000 GEz
- D2 [19.27 dBm
l-z0
|40 = 4
[\MWMN"W[‘JL«WW
gt =i Al o) adg e bifla
. AP AL M- A
-0
|70
Start 1 GHz 2.4 GHz/ Step 25 GHz
(Plot 2.4 A: Channel = 1, 30MHz to 25GHz@ 802.11b)
® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -47.69 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 990.300000000 MHz
20 Offgpet 0. dB Marker| 1 [T1
-47| 69 dBm
o 171620000000 MAz
Marker| 2 [T1
- T — U e O DI
Marker| 3 [T1
-47,98 dBm
10 230 160000p00 MaE=
=20 LT = 1= e IT]
—-30
40
1 E 3 4
-0
70
Start 30 MH=z 97 MHZ/ Stop 1 GHz
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® EBW 100 kHz Marker 4 [T1 ]
WVBW 300 kHz -44.31 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 14.256000000 GHz
20 offset 0. dB Marker| 1l [T1
-0} 53 dBm
m 2440000000 GHz
Marker| 2 [T1
T . -43|12 dEm
0l —% s 5 R 44 =2
Marker| 3 [T1
—-43L56 dBm
10 721024000000 GEZ
=20 LT = OO
30
40 T
JJJX«MMAW.L)WLI M,JUW:“'\,JM,M‘W
h N ap A A gt gt bl e Aula
|- 60
|70

Start 1 GH=z 2.4 GHz/ Stop 25 GHz

(Plot 2.4 B: Channel = 6, 30MHz to 25GHz@ 802.11b)

® EBW 100 kHz Marker 4 [T1 ]
WBW 300 kHz -48.01 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 835.100000000 MH=z
20 Offpet O dB Marker| 1 [T1
-48193 dBm
m 156100000000 MAz
Marker T
R
P!
m -47146 dBm
D1 0 dBm
Erao-s T
Marker| 3 [T1
—-481L41 dBm
10 TE0[ 040000000 HEZ
- e —Ha AR,
|-z0
40
1 = 3 4
STOTTRIT 5, T W A SRR Y VN P | WX (U S YU TR APUI P
A o da B A 4 Ld ~ v L
|- &0
|70
Start 30 MHz 97 MHz/ Stop 1 GHz
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® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -43.48 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 23.752000000 GHz
20 Offpet O. dB Marker| 1 [T1
ofze dEm
Lo 2. 440000000 GHz
Marker| 2 [T1
1 -43| 40 dBEm

] 0 dem

Marker| 3 [T1
—441L 32 dBm

Lo TS 832000000 Gz

30

F-40

o gLt o paciinos sl 0Lt A s e il W

-0

-70

Start 1 GH=z 2.4 GH=z/ Stop 25 GHz

(Plot 2.4 C: Channel = 11, 30MHz to 25GHz@ 802.11b)
2.4.3.2 802.11g Test mode

A. Test Verdict:

Limit :
Channel Frequency (MHz) Refer to Plot (dBc) Verdict
1 2412 Plot 24D -20 PASS
6 2437 Plot 2.4 E -20 PASS
11 2462 Plot 2.4 F -20 PASS

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -57.81 dBm
Ref 10.5 dBm Att 20 dB SWT 100 ms $35.980000000 MHZ
10 Cffset 0. dB Marker| 2 [T1
-58185 dBm
| o 483.960000D00 MH=Z
Marker| 3 [T1
m -57L67 dBm
=R D1 7.6 dBm
10 e — -
Marker| 4 [T1
-58193 dBm
20 Z37 58000000 MAzZ
D2 —-27.66 dpm
30
40
|- 50
a 2 3 1
As A A A pasabi it Domsagafugds st "-'wlx'“ﬂ" g ke d A Ak, o da M.\In " .a_nlqun.
g WA e W Ch g Noadamin A A e
|70
|—-80
Start 30 MHz 97 MHz/ Stop 1 GHz
® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -53.62 dBm
Ref 10.5 dBm Att 20 dB SWT 2.4 = 23.800000000 GHz
10 Offfpet 0. dB Marker| 1 [T1
=71 66 dBm
| o 2. 352000000 GH=
1 Marker| 2 [T1
= D1 -7.66 dBm —53145 oPm
10 =any OO 0P 0—GH
Markesr| 3 [T1
-531 86 dBm
20 T4 00E000p00 GHz
D2 —27.66 dBm
30
|- 40
|50 4
hreps oo L b e ), Py
|- 70
580
Start 1 GH=z 2.4 GHz/ Stop 25 GHz

(Plot 2.4 D: Channel = 1, 30MHz to 25GHz@ 802.119)
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® RBW 100 kHz Marker 4 [T1 ]

VBW 300 kHz -59.27 dBm
Ref 10.5 dBm Att 20 dB SWT 100 ms 260.860000000 MHZ

10 Ooffget O. dB Marker| 1 [T1
57148 dBm
| o 734.220000000 MH=z

b1 4.7 gBm Marker| 2 [T1
-58152 dBm
= |-10 454 HEEE

Marker| 3 [T1
-59,.05 dBm

T755[.560000p00 MH=Z
D2 -24.71 dpm

4 2 3
) A A o]
(M~ #U“vd‘drh’uﬂﬂww%)*UMPGdﬂ—JwAhpfbv\Vu VTSN ARy W
70
|80
Start 30 MHz 97 MHz/ Step 1 GHz
® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -54.83 dBm
Ref 10.5 dBm Att 20 dB SWT 2.4 s 17.176000000 GHz
10 Offpet 0. B Marker| 1 [T1
=41 71 dBm
| o 2.392000000 GHz
1
F 01 —4.71 aBm Marker| 2 [T1
=531 36 dBm
B
| 10 — o
Marker| 3 [Tl
-541 51 dBm
20 TOL 400000000 &0z

D2 —24.71 dpm

Wtﬂuykuhlmr‘”\ %MA“J‘MMH\ sabasul

¥

|70

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot 2.4 E: Channel = 6, 30MHz to 25GHz@ 802.11g)
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® REW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -58.21 dBm
Ref 10.5 dBm Att 20 dB SWT 100 ms 9595.260000000 MH=Z
10 Ooffget 0. dB Marker| 1 [T1
-58157 dBm
| o 530L520000p00 MH=Z
Marker| 2 [T1
YT D1 -6.99 dBm e
L -10 < + gy
Marker[ 4 [T1
-581 46 dBm
20 T06[5A0000p00 Mz
D2 —26.9% dPm
-30
40
|50
4 2 1 3
g ar VN SN L R M.J,ML.\.IIAJ. A bt gyrs s ) AIH_III\-\JI
70
-50
Start 30 MHZzZ S7 MHZ/ Stop 1 GH=z
® RBW 100 kHz Marker 4 [T1 ]
WBW 300 kHz -54.17 dBm
Ref 10.5 dBm Att 20 dB SWT 2.4 = 24.040000000 GHz
10 Offset 0. dB Marker( 1 [T1
-6( 99 dBm
| o 2{.440000p00 GH=
ﬂ 1 Marker| 2 [T1
= D1 -6.99 dBm =5 1 clEm
- 10 S =
Marker| 3 [T1
-54167 dBm
20 T7[ 656000000 GEz
D2 —26.99 dpm
|--z0
- 40
|--s0 E 7
NMMW"”H“"“‘W
b st Al A 4 A o A AL TN J*nv_u
-70
|--s0
Start 1 GH=z 2.4 GHz/ Stop 25 GHz

(Plot 2.4 F: Channel = 11, 30MHz to 25GHz@ 802.119)
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2.4.3.3 802.11n -20MHz Test mode

A. Test Verdict:

Limit :
Channel Frequency (MHz) Refer to Plot (dBo) Verdict
1 2412 Plot 24 G -20 PASS
6 2437 Plot 2.4 H -20 PASS
1 2462 Plot 2.4 | -20 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.

®

EBW 100 kH=z
VBW 300 kHz

Ref 10.5 dBm Att 20 dB SWT 100 ms

Marker

460

4 [T1 ]
-58.19 dEm
.680000000 MEz

10 Offypet 0.% dB

-0

Marker

536

1 [Tl
~57L69 dEm
340000000 MEZ

D1 —-4.8Z2 dBm

Marker

2z [T1

57133

Ej%

Marker

3 [Tl
57073 dEm

D2 —-24.82 dpm

848

. 680000000 MHZ

" AA, ottt

i ALTM A g2,

JAodA 3
N el g ey

Start 30 MHz

97 MHz/

Stop 1 GHz
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® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -53.22 dBm
Ref 10.5 dBm Att 20 dB SWT 2.4 s 15.736000000 GHz
10 Offpet O. dB Marker| 1 [T1
=41 82 dBm
| o 2.392000p00 GH=z
1
Mark 2 [Tl
¥ o1 —4.8p dBm arker] 2 [
-52{62 dBm
EEE I ., _
— i S
Marker| 3 [T1
-52(87 dBm

20

22[.31Z000p00 GH=z
D2 —24.82 dBm

30

40

|50 4
zﬁgﬁﬂLuﬂkAA&erJ¢F\ﬂﬁA&Aﬂ)ﬁJGLMAhﬂ—ﬁnLAJMLMJM

|70

|30

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot 2.4 G: Channel = 1, 30MHz to 25GHz@ 802.11n-20)

® EBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -57.85 dBm
Ref 10.5 dBm Att 20 &B SWT 100 ms 726.460000000 MHZ
10 offpet O. dB Marker| 1 [T1
-58L82 dBm
Lo 243400000000 MHzZ
D1 _a.c5l5 dBm Marker| 2 [T1
-58L 69 dBm
A E|

| _10 447t T
Marker| 3 [T1
561592 dBm

20 SZBLSE0000p00 ez

D2 —-24.55 dpm

40
- S0
3
1 2 4

P W YV T IR ATV ARV P .LWTM.AA.A_.Mud.n TN |
yhly WA T 4 Ly o s < S

-0

|80

Start 30 MHz 97 MHz/ Stop 1 GHz
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® RBW 100 kHz Marker 4 [T1 ]
VBW 300 kH=z —53.60 dBm
Ref 10.5 dBm Att Z0 dB SWT 2.4 s 20.536000000 GHz
10 COffset 0. dB Marker| 1l [T1
—-4L55 dBm
| o 2.440000000 GH=zZ
1
D1 —4.55 dBm Marker| 2 [T1
—531 35 dBm
T
| 10 - a7
Marker| 3 [Tl
—-53}L36 dBm
20 TEL 702000000 o5z
D2 —-24.55 dBm
|20
40
|- 50 5 4
oot A A g LA po e gl .h'l-"'““\ﬂu
70
|80
Start 1 GH=z 2.4 GHz/ Stop 25 GHz
(Plot 2.4 H: Channel = 6, 30MHz to 25GHz@ 802.11n-20)
® EBW 100 kHz Marker 4 [T1 ]
VBW 300 kHz -57.88 dBm
Ref 10.5 dBm Att 20 dB SWT 100 ms 821.520000000 MHZ
10 Offgpet O. dB Marker| 1 [T1
-59158 dBm
| o 507420000000 MH=z
Marksr| 2 [T1
D1 -5.8)3 dBm S N
panxn|
10 —— —-
Marker| 3 [T1
-58124 dBm
20 §E3[. 780000000 MEZ
Dz —-25.83 dpm
30
40
|- 50
| 2 3 4
L
s Moy ap ol st Lo phbo %L A IJA.M_ Au bl »Al\nf\ (LN LN Y SO Y PN 1
|70
80
Start 30 MHZ 7 MHzZ/ Stop 1 GHz
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® REBW 100 kHz Marker 4 [T1 ]
WVBW 300 kHz -55.07 dBm
Ref 10.5 dBm Att 20 dB SWT 2.4 s 14.008000000 GHz
10 offset O. dB Marker| 1l [T1
-5L383 dBm
| o 2440000000 GHz
1 Marker| 2 [TL
¥ 01 -5.33 dBm el reoEm
[V IEY|
.o =T S

Marker| 3 [T1L
-54L39 dBm
1¢[.600000p00 GHz

D2 —25.83 dpm

|--40

b ac il b, A A L gy bl

|- 70

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot 2.4 I: Channel = 11, 30MHz to 25GHz@ 802.11n-20)
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2.5 Power spectral density (PSD)

2.5.1 Requirement

According to FCC section 15.247(d), the same method of determining the conducted output power
shall be used to determine the power spectral density. If a peak output power is measured, then a peak
power spectral density measurement is required. If an average output power is measured, then an
average power spectral density measurement should be used.

2.5.2  Test Description

A. Test Set:

o] (1 O

EUT

Spectrum Analyzer

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load attached
to the EUT antenna terminal is 500hm; the path loss and Atten as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

. Test Procedure

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW = 3 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

Sweep time = auto couple

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.
10 If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

© oo N Uk wdE@m

C. Equipments List:

Description Manufacturer Model Serial No. Cal. Date | Cal. Due Date

Spectrum Analyzer R&S FSP40 1164.4391.40 2014.07.07 2015.07.06
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2.5.3 Test Result
The lowest, middle and highest channels are tested to verify the band edge emissions.
2.5.3.1 802.11b Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Limit
Channel Frequency (MHz) Measured PSD (dBm) Refer to Plot m Verdict
(dBm/3kHz)
1 2412 3.40 Plot25A 8 PASS
6 2437 3.19 Plot25B 8 PASS
11 2462 3.86 Plot25C 8 PASS
Measurement uncertainty: +1.3dB
Note: 1. For 802.11b mode at finial test to get the worst-case emission at 11Mbps.
2. The test results including the cable lose.
B. Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
WBW 300 kHz 3.40 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.410500000 GH=z
zo0 COffset 0. dB
L
== .Lu\»j P
MW i
Pl RN

Center 2.412 GHz 1.5 MHz/ Span 15 MH=z

(Plot 2.5 A: Channel =1 @ 802.11b)
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RBW 100 kHz

VBW 300 kHz

Marker 1 [T1 ]

3.1% dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.437000000 GHz
20 Offfet 0.
1o
EEE o JJmﬂﬂ/ﬂﬂhﬂuﬂAV\”*M"’V”“\ﬂv
A R
10 ’,""’IJ\’J -\\%\'\N
20
=0
40
L <o
-0
70

Center 2.437 GHz

1.5 MHz/

RBW 100 kH=z

(Plot 2.5 B: Channel =6 @ 802.11b)

VBW 300 kHz

Span 15 MHz

Marker 1 [T1 ]

3.86 dBm

Ref 20.5 dBm Att 30 4B SWI 2.5 ms 2.462030000 GHz
2o offset O.
|10
X
1
= |-o MVJIVA*MmeﬁdWNKLmﬂHNM\lMl

=20

-50

Center 2.462 GHz

1.5 MH=z/

(Plot 2.5 C: Channel =11 @ 802.11b)

Span 15 MH=z
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2.5.3.2 802.11g Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Channel Frequency (MHz) Measured PSD (dBm/3kHz) Refer to Plot Limit Verdict
(dBm/3kHz)
1 2412 -4.26 Plot 2.5 D 8 PASS
6 2437 -4.20 Plot25E 8 PASS
11 2462 -3.47 Plot25F 8 PASS
Measurement uncertainty: +1.3dB

Note: 1. For 802.11g mode at finial test to get the worst-case emission at 54 Mbps.
2. The test results including the cable lose.

B. Test Plots:
® RBW 100 kEz Marker 1 [Tl ]
VBW 300 kHz —4.26 dBm

Ref 10.5 dBm ALt 20 dB SWT 2.5 ms 2.417000000 GH=z
10 Offpet 0. de
-0

I W’

== AN, s [ Rnln, opafag

ay \
/! N

-30

- \

50

|60

|70

80

Center 2.412 GHz 2.5 MH=zZ/ Span 25 MHz

(Plot 2.5 D: Channel =1 @ 802.119)
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -4.20 dBm

Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.444550000 GHz

10 Offpet 0. B

-0

wawwwmumwwwww\
BE ]
7 kN

50

-0

70

-80

Center 2.437 GHz 2.5 MHz/ Span 25 MHz

(Plot 2.5 E: Channel = 6 @ 802.11g)

® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.47 dBm

Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.455750000 GHz

10 ©ffpet 0. B

) 4

PR S 7% L PR TON 8 1 O SO

e \
v

Center 2.462 GHz 2.5 MHZ/ Span 25 MH=z

(Plot 2.5 F: Channel = 11 @ 802.119)
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2.5.3.3 802.11n-20 Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)

Channel Frequency (MHz) Measured PSD (dBm/3kHz) Refer to Plot Limit Verdict
(dBm/3kHz)

1 2412 -4.47 Plot2.5 G 8 PASS

6 2437 -4.17 Plot2.5 H 8 PASS

11 2462 -4.07 Plot2.5 | 8 PASS

Measurement uncertainty: +1.3dB

Note: 1. For 802.11n(20MHz) mode at finial test to get the worst-case emission at 72 Mbps.
2. The test results including the cable lose.

B. Test Plots:
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~4.47 dBm
Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.413300000 GHz
10 Offket 0.% dB
| o .

= |, /mwwwwwm mewwww\
:if/m/ N N
"4 <

- 50

|- 60

|--70

|- 60

Center 2.412 GHz 2.5 MHz/ Span 25 MHz

(Plot 2.5 G: Channel =1 @ 802.11n-20
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® BBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz ~4.17 dBm
Ref 10.5 dBm Att 20 dB SWT 2.5 ms 2.444550000 GHz
10 Offket 0.5 dB
Lo -
| .o rp/J \\
| o M
K\\\
l-s0
-60
-70
-s0
Center 2.437 GHz 2.5 MHz/ Span 25 MHzZ
(Plot 2.5 H: Channel = 6 @ 802.11n-20
® RBW 100 kHz Marker 1 [T1 |
VBW 300 kHz -4.07 dBm
Ref 10.5 dBEm Att 20 dB SWT 2.5 ms 2.454500000 GHz

10 Ccffset 0.% dB

-50

80

Center 2.462 GHz 2.5 MHz/ Span 25 MHz

(Plot 2.5 I: Channel =11 @ 802.11n-20
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2.6 Band Edge

2.6.1 Requirement

According to FCC section 15.247(d), in any 100kHz 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 20dB below that in the 100kHz

bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

2.6.2  Test Description

A. Test Setup

ommunication
AntennaA

'// Test Antenna
[

EUT

I |

=P

Turn Table

TR |
e e e

Service Supplier Receiver [—] Preamplifier

The Module of the EUT is powered by the Battery charged with the AC Adapter. The Module is
located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as
factors are calculated to correct the reading.

For the Test Antenna:

Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength.
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B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date Cal. Due Date
Receiver R&S ESIB26 A0304218 | 2014.06.07 2015.06.06
- i *
Full-Anechoic Albatross | T25MO8M | A0a12372 | 2014.06.07 | 2015.06.06
Chamber *6.4m
Double ridge horn
R&S HF906 100150 2014.06.10 2015.06.09
antenna
Ultra-wideband antenna R&S HL562 100089 2014.06.10 2015.06.09
MITEQ
Ampilier 1G~18GHz R&S AFS42-001 25-S-42 2014.06.05 2015.06.04
01800
Cable SUNHNER SUCOFLE / 2014.06.05 2015.06.04
X 100
Cable SUNHNER SU)S?OZLE / 2014.06.05 2015.06.04

2.6.3 Test Procedure

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
bandedge, as well as any modulation products which fall outside of the authorized band of operation

For radiated test

RBW =1MHz ,VBW=3MHz

PK detector for PK value ,

RBW=1MHz VBW=10Hz , PK detector for AV value

Trace = max hold

Allow the trace to stabilize

2.6.4 Test Result

Band edge were measurement for 802.11b,802.11g, 802.11n(20MHz) and 802.11n(40MHz) mode at
difference date, recording worst case in test report.

Radiated band edge Measurement:

The lowest and highest channels are tested to verify the band edge emissions.

The measurement results are obtained as below:
E [dBlJ V/m] =Ur+ Ar+ Arcor [(1B], Ar =Leweos [AB]-Greany [dB]

Ax: Total correction Factor except Antenna

CCIC-SET/T (00)
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Ux: Recewver Reading

Guean: Preamplifier Gain

Avro: Antenna Factor at 3m
NOTE 1: The red vertical lines “F1” in the following charts 1s to indicate the frequencies 2400MHz
and 2483.5MHz respectively
NOTE 2: Both horizontal and vertical polarity direction of the test antenna has been performed, only

the worst case recorded in this report.

802.11b

A. Test Verdict:

Receiver Max.
Frequency | Detector | Readin AT AFactor | Emission Limit )
Channel a y g Verdict
(MHz) UR (dB) | (dB@3m) E (dBRv/m)
PK/AV | (dBuV) (dBpv/m)
1 2388.469 PK 51.09 -31.7 28.3 47.69 74.00 Pass
1 2388.469 AV 40.32 -31.7 28.3 36.92 54.00 Pass
11 2494.154 PK 50.23 -29.45 29.2 49.98 74.00 Pass
11 2494.154 AV 40.01 -29.45 29.2 39.76 54.00 Pass
B. Test Plots:
® RBW 100 kHz Marker 2 [T1 ]
WBW 300 kH=z —-45.18 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.39%470004 GHz
20 Offpet  O. dB Marker| 1 [T1
3L00 dBm
10 2l.411430p04 GHz
EEE D1 3 dBim Ji‘\
D2 —-[17 dBm r/ \\
sz/ 4
b R0 .vl ﬁL‘!;Nu. PR iJ‘yvnva .w;l S l_v LTI — DA, \”_lJ_A e
70 F2
Tl ‘

Start 2.31 GHz

11.500000% MH=z/

Stop 2.425000005 GHz

(Plot 2.6 Al: Channel = 1 Peak @ 802.11b)
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®

RBW 100 kHz Marker 2

[Tl ]

VBW 300 kHz —-47.71 dBm
Ref 20.5 dBm Attt 30 4B SWT 10 ms 2.508653600 GHz
z0 Offpet 0. Marker| 1 [T1
3153 dBm
1o 2L 461525600 GHz
D1 y dBrm
=N LA ¢
A
J'/‘ D2 16.47¥Bm
L\‘M .
| =0 1. NV VU T FUSWIRTS WY PR W
T |
Center 2.481843 GHz ©6.12 MH=z/ Span 61.2 MHz
(Plot 2.6 A3: Channel = 11 Peak @ 802.11b)
802.11g
A. Test Verdict:
Receiver Max.
Frequency | Detector | Readin AT | AFactor | Emission Limi )
Channel equency eading acto issio imit Verdict
(MHz) UR (dB) | (dB@3m) E (dBpv/m)
PK/IAV | (dBuV) (dBpv/m)
1 2378.564 PK 51.34 -31.7 28.3 47.94 74.00 Pass
1 2378.564 AV 40.29 -31.7 28.3 36.89 54.00 Pass
11 2492.458 PK 50.88 | -29.45 29.2 50.63 74.00 Pass
11 2492.458 AV 40.12 | -29.45 29.2 39.87 54.00 Pass
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B. Test Plots:

®

RBW 100 kHz Marker 2 [T1 ]
VBW 300 kH=z -44.02 dBm
Ref 10.5 dBm Att 20 dB SWT 15 ms 2.393768160 GHz
10 Cffpet O. dB Marker| 1 [T1
4123 dBm
| o 2.4172101610 GHz
D1 —-4.23 dBm {U"";‘u\
10 1] ‘
20
D2 —24.23 dpm \
30 / \
40 7 \‘
| -so }HJJ
b prg A AR i A g ALY s 1 ASLAL '\.r\_AMAM{MJW"J
70
80
F2
1 ‘

Start 2.31 GH=z

11.628 MH=z/

Stop 2.42628

(Plot 2.6 B1: Channel = 1 Peak @ 802.119)

GHz

REW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -57.64 dBm
Ref 10.5 dBm Att 20 dB SWT 10 ms 2.507176520 GHz
10 affget 0. dB Marker| 1 |[T1
-3433 dBm
| o 4 2. 456967680 GHz
T
31173.33 B
D2 —23.33 dpm \\
|- s0 M |
N :
. PAMAAAN ] b Jat
70
|50
F2
Fl ‘
Start 2.44862 GH=z 6.138 MH=zZ/ Stop 2.51 GH=z

(Plot 2.6 B3: Channel = 11 Peak @ 802.119)

CCIC-SET/T (00)

Page 41 of 61




=y

Report No.: SET2014-13159

802.11n-20

A. Test Verdict:

Receiver Max.
Detector i issi imi
Channel Frequency Reading | AT AFactor [ Emission Limit Verdict
(MHz2) UR (dB) | (dB@3m) E (dBpv/m)
PK/AV | (dBuV) (dBpv/m)
1 2389.218 PK 51.04 -31.7 28.3 47.64 74.00 Pass
1 2389.218 AV 40.12 -31.7 28.3 36.72 54.00 Pass
11 2496.427 PK 50.89 | -29.45 29.2 50.64 74.00 Pass
11 2496.427 AV 40.01 | -29.45 29.2 39.76 54.00 Pass
B. Test Plots:
@ RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz —-44.17 dBm
Ref 10.5 dBm Att 20 dB SWT 15 ms 2.399683520 GH=z
10 Offpet 0. Marker| 1 [T1
—-4L 35 dBm
| o 2.417095%80 GHz
D1 -4.35 dBm y
Em | ’AW‘M“ i
20 - ’
D2 24.35 dBm
[ \
|50 HMA’j \J\«
a‘n__tn. vl.l_ll.u oy UL "'J-'L‘L' L Vk_ . v"v\“\‘ A - v\r" |, ud.”"
80 ) F‘2

Start 2.31 GHz

11.926 MH=z/

Stop 2.42926¢ GHz

(Plot 2.6 C1: Channel = 1 Peak @ 802.11n-20)
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RBW 100 kHz

Marker

2 [Tl

1

VBW 300 kH=z -58.34 dBm
Ref 10.5 dBm Att 20 dB SWT 10 ms 2.506249000 GHz
10 offget O. dB Marker| 1 |[T1
4115 dBm
| o 2.4%7002p00 GHz
T
—4.15 dBm
D2 —24.15 dpm \
. \\AW\
Uu\“t.u 2
| \ML\Mr\L\N\_ MR T YT N A
60
R o
|70
|80
F2
F1l ‘
Start 2.4485 GHz 6.05 MH=z/ Stop 2.51 GH=z

(Plot 2.6 C3: Channel = 11 Peak @ 802.11n-20)

CCIC-SET/T (00)

Page 43 of 61




()

\(D Report No.: SET2014-13159

2.7 Conducted Emission
2.7.1 Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a S0uH/50Q line impedance stabilization network (LISN).

Conducted Limit (dBjV)
Frequency range (MHz) e R m—
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50

NOTE:

(@) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.7.2  Test Description

A. Test Setup:

< 40cm =« | =< 80cm =«

Communication
Antenna«

AN ..
: Pulse Limiter«
= 80cm =4
E Receiver«
vl .
— Service /
Supplier«

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal reference
ground plane. EUT was connected to LISN and LISN was connected to reference Ground Plane. EUT
was 80cm from LISN. The set-up and test methods were according to ANSI C63.4:2009

The EUT is powered by a PC. The factors of the site are calibrated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wi-Fi Service Supplier (SS) via a Common
Antenna.
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B. Equipments List:

Description Manufacturer Model Serial No. | Cal. Date Cal. Due Date
Test Receiver | ROHDE&SCHWARZ | ESCS30 | A0304260 | 2014.06.10 2015.06.09
LISN ROHDE&SCHWARZ | ESH2-Z5 | A0304221 | 2014.06.10 2015.06.09
Cable MATCHING PAD W7 / 2014.06.05 2015.06.04

2.7.3 Test Result

The maximum conducted interference is searched using Peak (PK), if the emission levels more than
the AV and QP limits, and that have narrow margins from the AV and QP limits will be re-measured
with AV and QP detectors. Tests for both L phase and N phase lines of the power mains connected to
the EUT are performed. Refer to recorded points and plots below.

A. Test setup:

The EUT configuration of the emission tests is EUT + PC.

B. Test Plots:
Marker: 27.6945 MHz 40.2 dBpvV
Level [dBuV]
100
80
—
60 L |
\
VVV\AA M VA\M A e |
I N vy,
T NN N Wit
0

10 ek

300k

500k

M 2M

Frequency [Hz]

3M

5M

™  10M

30M

LIM FCC 15C ClassB V QP
LIM FCC 15C ClassB V AV
MES 14-15225 L MaxPk
MES 14-15225L Avg

Voltage QP
Voltage QP
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Conducted Disturbance at Mains Terminals
L Test Data
QP AV
.. Measurement . Measurement
Frequency Limits Value Frequency Limits Value
MHz dBuV MHz dBuVv
(MH2) (dBpv) (dBV) (MHz) | (dBpV) (dBuV)
0.2130 63.10 45.23 0.2130 53.10 32.24
0.5100 56.00 48.15 0.5100 46.00 40.52
1.5855 56.00 46.44 1.5855 46.00 29.36
L Test Curve
(Plot A: L Phase)
Marker: 27.6045 MHz 39.52 dBpvV
Level [dBuV]
100
80
\
60 —
o [T AN
VAR VA I p
20 »-#‘
0
10 150k 300k 500k iM 2M 3M 5M ™ 10M 30M
Frequency [HZ]
LIM FCC 15C ClassB V QP Voltage QP
LIM FCC 15C ClassB V AV Voltage QP
MES 14-15225 N MaxPk
MES 14-15225N Avg
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Conducted Disturbance at Mains Terminals
N Test Data
QP AV
Frequency Limits Mea\s/u:’ement Frequency Limits Mea\s/ulrement
(MH2) (dBuV) ( dg:\‘j) (MH2) (dBuV) ( d;i\i)
0.2265 62.60 43.47 0.2265 52.60 29.61
0.5145 56.00 45.52 0.5145 46.00 36.53
1.6935 56.00 39.39 1.6935 46.00 30.23
N Test Curve

(Plot B: N Phase)

Test Result: PASS
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2.8 Radiated Emission
2.8.1 Requirement

According to FCC section 15.247(c), radiated emission outside the frequency band attenuation below
the general limits specified in FCC section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply with the
radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

. . Measurement
Frequency (MHz) | Field Strength (piV/m) | Field Strength (dBpiv/m) [ —
0.009 - 0.490 2400/F(kHz) 20log(2400/F(KHz))+80 300
0.490 - 1.705 24000/F(kHz) 20'09(2400‘;’ F(KHZ))+4 30
1.705 - 30.0 30 20log(30)+40 30
30 - 88 100 40.0 3
88 - 216 150 435 3
216 - 960 200 46.0 3
Above 960 500 54.0 3

Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a
peak detector function, corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuVv/m@3m (AV) and
74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)
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2.8.2  Test Description

A. Test Setup:

(1) For radiated emissions from 9kHz to 30MHz

Tum Table+

SOOI

DODIINIODININIID &

Test Antenna

(2) For radiated emissions from 30MHz t01GHz

MDD |y

|

Frr e,

Receivers — Preamplifier+

Tum Table«

Test Antenna+

=< 1lm ... dm =

[
+
Cmmmmmm

Eeceivers — Preamplifier+
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AT,
e

Eeceivers — Preamplifier+

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The EUT was powered by the PC. The Module is located in a 3m Semi-Anechoic Chamber; the
antenna factors, cable loss and so on of the site as factors are calculated to correct the reading. During
the measurement, the digital modulation operation of the hybrid system, with the frequency hopping
operation turned off, the EUT is activated and controlled by the PC, set to operate under WIFI test
mode.

For the Test Antenna:

(@) In the frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of the
Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates
about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.
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B. Equipments List:

Description Manufacturer Model Serial No. Cal. Date | Cal. Due Date
Receiver R&S ESIB26 A0304218 | 2014.06.07 2015.06.06
Full-Anechoic Albatross | “28M 08T A0410370 | 2014.06.07 | 2015.06.06
Chamber 6.4m
Test Antenna - Bi-Log | Schwarzbeck | VULB 9163 9163-274 | 2014.06.09 2015.06.08
Test Antenna - Horn R&S QBFZI;S 9120C-963 | 2014.06.09 2015.06.08
Test Antenna - Horn R&S HF960 100150 2014.06.09 2015.06.08
Test Antenna — Horn
ETS UG-596A/U | A0902607 | 2014.06.05 2015.06.04
(18-25GH?z)
Test Antenna -Loop | Schwarzbeck HFH2-Z22 100047 2014.06.02 2015.06.01
MITEQ
Ampilier 1G~18GHz R&S AFS42-0010 25-S-42 2014.06.05 2015.06.04
1800
Ampilier JS42-180026 | 12111.0980.
18G~40GHz R&S 00-28-5A 00 2014.06.05 2015.06.04
amplifier 20M~3GHz R&S PAP-0203H 22018 2014.06.10 2015.06.09
Cable SUNHNER SUC?OFOLEX / 2014.06.05 2015.06.04
Cable SUNHNER SUC;ZLEX / 2014.06.05 2015.06.04

2.8.3 Test Result

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal to or
greater than amplitudes measured with the quasi-peak (or average) detector, the measurement data
from a spectrum analyzer peak detector will represent the worst-case results, if the peak measured
value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak measurement.
The measurement results are obtained as below:
E [dBy V/m| =Ux+ Ar+ Avcor [dB]; Ar =L [AB]-Goreany [dB]
A Total correction Factor except Antenna

Uk: Receiver Reading

Gyt Preamplifier Gain
Aro: Antenna Factor at 3m

Lcaes: Cable loss

During the test, the total correction Factor AT and Ar.«. were built in test software.

Note: All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis
test condition was recorded in this test report.
The minimum clock frequency was 24MHz,the radiated frequency range from 9KHz to 25GHz.
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Note: 1.The radiated measurement are performed the each test mode (b/g/n) and channel

(low/mid/high), the datum recorded below (802.11b mode, the middle channel) is the worst
case for all the test mode and channel.

2. ULTRA-BROADBAND ANTENNA for the radiation emission test below 1G.

3. HORN ANTENNA for the radiation emission test above 1G.

Test plots for the whole measurement frequency range:
For 9KHz to 30MHz
The test has been performed, and the Radiated Emission level is too low to the limit.

For 30MHz to 1000 MHz

Marker: 405.170341 MHz 31.08 dBuV/m
Level [dBuV/m]
80
70
60
50
I
I
* MW
WA M"”
¥ \ MWW
A
20 it V
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
MES 14-15225 15C V1
LIM FCC CI.B F QP/AV FCC ClassB, field strength
(Plot A: 30MHz to 1GHz, Antenna Vertical)
Antenna
Frequency QuasiPeak Bandwidth Limit
height ;
(MH2) (dBy V/m) (kH2) (@Bp vimy | Antenna AL
(cm)
150.52000 30.46 120.000 100.0 43.50 Vertical Pass
403.2500 30.52 120.000 100.0 46.0 Vertical Pass
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Marker: 271.042084 MHz 37.43 dBpuV/m
Level [dBuVv/m]
80
70
60
50
40 f :
o
S AN SSSTANT Ry
/\
20
10
% 30m 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 14-15225 15C H1
LIM FCC CI.B F QP/AV FCC ClassB, field strength
(Plot B: 30MHz to 1GHz, Antenna Horizontal)
Antenna
Frequency QuasiPeak Bandwidth heiaht Limit
el .
(MH2) (dBuV/m) (kHz) ’ (@Buvim) | Antenna | Verdict
(cm)
61.250000 33.10 120.000 100.0 40.00 Horizontal Pass
160.120000 31.51 120.000 100.0 43.50 Horizontal Pass
For 1GHz to 25GHz
802.11b Mode
ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b--2412MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
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1 *2412.00 |108.89| PK / / 1.00H 118 112,29 | 28.30 | 4.90 -36.60
1 *2412.00 198.22 | AV / / 1.00H 118 101.62 | 28.30 | 4.90 -36.60
2 4824.00 |51.89| PK | 7400 | 22.11 | 1.00H 24 48.69 | 32.70 | 7.00 -36.50
2 4824.00 146.43| AV | 54.00 7.57 1.00H 24 43.23 | 32.70 | 7.00 -36.50
3 7236.00 [50.91| PK | 74.00 | 23.09 | 1.00H 107 4151 | 35.80 | 8.90 -35.30
3 7236.00 [4356| AV | 54.00 | 10.44 | 1.00H 107 34.16 | 35.80 | 8.90 -35.30
4 9648.00 [50.30| PK | 74.00 | 23.70 | 1.00H 39 37.70 | 37.20 | 10.20 | -34.80
4 9648.00 [44.72| AV | 54.00 9.28 1.00H 39 32.12 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11b--2412MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2412.00 |109.43| PK / / 1.00V 109 112.83 | 28.30 | 4.90 -36.60
1 *2412.00 [99.31 | AV / / 1.00V 109 102.71 | 28.30 | 4.90 -36.60
2 4824.00 |52.34| PK | 7400 | 2166 | 1.00V 62 49.14 | 32.70 | 7.00 -36.50
2 4824.00 |45.79| AV | 54.00 8.21 1.00V 62 4259 | 32.70 | 7.00 -36.50
3 7236.00 |51.28| PK | 7400 | 22.72 | 1.00V 349 41.88 | 35.80 | 8.90 -35.30
3 7236.00 |43.77| AV | 5400 | 10.23 | 1.00V 349 34.37 | 35.80 | 8.90 -35.30
4 9648.00 |5467| PK | 7400 | 1933 | 1.00V 211 42,07 | 37.20 11020 | -34.80
4 9648.00 |46.06| AV | 54.00 7.94 1.00V 211 33.46 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2437.00 [107.22| PK / / 1.00H 202 110.42 | 28.30 | 5.10 -36.60
1 *2437.00 |99.54 | AV / / 1.00H 202 102.74 | 28.30 | 5.10 -36.60
2 4874.00 |5351| PK | 74.00 | 20.49 | 1.00H 187 50.11 | 32.30 | 7.60 -36.50
2 4874.00 |47.79| AV | 54.00 6.21 1.00H 187 4439 | 32.30 | 7.60 -36.50
3 7311.00 [5450| PK | 74.00 | 1950 | 1.00H 107 45,10 | 36.10 | 8.60 -35.30
3 7311.00 [48.25| AV | 54.00 5.75 1.00H 107 38.85 | 36.10 | 8.60 -35.30
4 9748.00 [49.86| PK | 74.00 | 2414 | 1.00H 144 37.26 | 37.20 | 10.20 | -34.80
4 9748.00 [43.01| AV | 54.00 | 10.99 | 1.00H 144 30.41 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11b--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2437.00 |108.32| PK / / 1.00V 104 111.52 | 28.30 | 5.10 -36.60
1 *2437.00 |97.71 | AV / / 1.00V 104 100.91 | 28.30 | 5.10 -36.60
2 4874.00 |5150| PK | 74.00 | 2250 | 1.00V 304 48.10 | 32.30 | 7.60 -36.50
2 4874.00 |47.64| AV | 54.00 6.36 1.00V 304 4424 | 3230 | 7.60 -36.50
3 7311.00 |4955| PK | 74.00 | 24.45 | 1.00V 203 40.15 | 36.10 | 8.60 -35.30
3 7311.00 [46.87| AV | 54.00 7.13 1.00V 203 37.47 | 36.10 | 8.60 -35.30
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9748.00

48.97 | PK

74.00

25.03

1.00V

172

36.37

37.20

10.20

-34.80

9748.00

4413 | AV

54.00

9.87

1.00V

172

31.53

37.20

10.20

-34.80

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11b--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |110.85| PK / / 1.00H 325 11415 | 28.60 | 4.70 -36.60
1 *2462.00 [99.92| AV / / 1.00H 325 103.22 | 28.60 | 4.70 -36.60
2 4924.00 |52.22| PK | 7400 | 21.78 | 1.00H 311 48.42 | 33.00 | 7.00 -36.20
2 4924.00 |47.27| AV | 54.00 6.73 1.00H 311 43.47 | 33.00 | 7.00 -36.20
3 7386.00 [50.30| PK | 74.00 | 23.70 | 1.00H 330 40.90 | 36.20 | 8.50 -35.30
3 7386.00 [46.74| AV | 54.00 7.26 1.00H 330 37.34 | 36.20 | 8.50 -35.30
4 9848.00 |51.62| PK | 7400 | 22.38 | 1.00H 42 39.02 | 37.20 | 10.20 | -34.80
4 9848.00 [48.73| AV | 54.00 5.27 1.00H 42 36.13 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M

(802.11b--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |112.49| PK / / 1.00V 34 115.79 | 28.60 | 4.70 -36.60
1 *2462.00 [99.79| AV / / 1.00V 34 103.09 | 28.60 | 4.70 -36.60
2 4924.00 |50.77| PK | 74.00 | 23.23 | 1.00V 55 46.97 | 33.00 | 7.00 -36.20
2 4924.00 43.84| AV | 5400 | 10.16 | 1.00V 55 40.04 | 33.00 | 7.00 -36.20
3 7386.00 |[51.20| PK | 74.00 | 2280 | 1.00V 258 41.80 | 36.20 | 8.50 -35.30
3 7386.00 [47.89| AV | 54.00 6.11 1.00V 258 38.49 | 36.20 | 8.50 -35.30
4 9848.00 |50.46| PK | 74.00 | 2354 | 1.00V 254 37.86 | 37.20 | 10.20 | -34.80
4 0848.00 [48.15| AV | 54.00 5.85 1.00V 254 3555 | 37.20 | 10.20 | -34.80
802.11g Mode

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11g--2412MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-

No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2412.00 [109.51] PK / / 1.00H 19 112.81 | 28.30 | 5.00 -36.60
1 *2412.00 [99.72 | AV / / 1.00H 19 103.02 | 28.30 | 5.00 -36.60
2 4824.00 |5259| PK | 74.00 | 2141 | 1.00H 321 48.79 | 32.70 | 7.30 -36.20
2 4824.00 |47.42| AV | 54.00 6.58 1.00H 321 43.62 | 32.70 | 7.30 -36.20
3 7236.00 |51.42| PK | 7400 | 2258 | 1.00H 207 42.02 | 35.80 | 8.90 -35.30
3 7236.00 [48.10| AV | 54.00 5.90 1.00H 207 38.70 | 35.80 | 8.90 -35.30
4 9648.00 |50.86 | PK | 74.00 | 23.14 | 1.00H 304 38.26 | 37.20 | 10.20 | -34.80
4 9648.00 |44.45| AV | 54.00 9.55 1.00H 304 31.85 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11g--2412MHz)
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Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2412.00 |106.89| PK / / 1.00V 174 110.19 | 28.30 | 5.00 -36.60
1 *2412.00 |96.15| AV / / 1.00V 174 99.45 | 28.30 | 5.00 -36.60
2 4824.00 |53.60| PK | 74.00 | 20.40 | 1.00V 68 49.80 | 32.70 | 7.30 -36.20
2 4824.00 |47.64| AV | 54.00 6.36 1.00V 68 43.84 | 32.70 | 7.30 -36.20
3 7236.00 |52.30| PK | 7400 | 21.70 | 1.00V 169 4290 | 35.80 | 8.90 -35.30
3 7236.00 [47.60| AV | 54.00 6.40 1.00V 169 38.20 | 35.80 | 8.90 -35.30
4 9648.00 15019| PK | 7400 | 2381 | 1.00V 298 3759 | 3720 [10.20 | -34.80
4 9648.00 |46.97 | AV | 54.00 7.03 1.00V 298 34,37 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11g--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 | *2437.00 1108.19] PK / / 1.00H 54 111.39 | 2830 | 5.10 -36.60
1 | *2437.00 |97.59 | AV / / 1.00H 54 100.79 | 28.30 | 5.10 -36.60
2 4874.00 |51.31| PK | 74.00 | 22.69 | 1.00H 117 4791 | 32.80 | 7.10 -36.50
2 4874.00 |47.06| AV | 54.00 6.94 1.00H 117 43.66 | 32.80 | 7.10 -36.50
3 7311.00 [49.79| PK | 7400 | 2421 | 1.00H 328 40.39 | 36.10 | 8.60 -35.30
3 7311.00 [4488| AV | 54.00 9.12 1.00H 328 3548 | 36.10 | 8.60 -35.30
4 9748.00 |51.06 | PK | 74.00 | 2294 | 1.00H 19 38.46 | 37.20 | 10.20 | -34.80
4 9748.00 [45.04| AV | 54.00 8.96 1.00H 19 3244 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11g--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2437.00 |108.42| PK / / 1.00V 122 111.62 | 28.30 | 5.10 -36.60
1 *2437.00 |97.93| AV / / 1.00V 122 101.13 | 28.30 | 5.10 -36.60
2 4874.00 |51.76| PK | 74.00 | 2224 | 1.00V 156 48.36 | 32.80 | 7.10 -36.50
2 4874.00 |47.13| AV | 54.00 6.87 1.00V 156 4373 | 3280 | 7.10 -36.50
3 7311.00 |50.23| PK | 74.00 | 23.77 | 100V 98 40.83 | 36.10 | 8.60 -35.30
3 7311.00 [46.12| AV | 54.00 7.88 1.00V 98 36.72 | 36.10 | 8.60 -35.30
4 9748.00 [49.58| PK | 74.00 | 2442 | 1.00V 197 36.98 | 37.20 | 10.20 | -34.80
4 9748.00 [44.95| AV | 54.00 9.05 1.00V 197 32.35 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11g--2462MHz)

Frequency Emssion Limit | Margin | Antenna Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |106.93| PK / / 1.00V 103 110.23 | 28.20 | 5.10 -36.60
1 *2462.00 |99.71| AV / / 1.00V 103 103.01 | 28.20 | 5.10 -36.60
2 4924.00 |51.40| PK | 74.00 | 22.60 | 1.00V 342 47.60 | 33.00 | 7.00 -36.20

CCIC-SET/T (00)

Page 56 of 61




()

C

=/

Report No.: SET2014-13159

2 4924.00 14454 | AV | 54.00 9.46 1.00VvV 342 40.74 | 33.00 | 7.00 -36.20
3 7386.00 |50.86| PK | 74.00 | 23.14 | 1.00V 179 41.46 | 36.20 | 8.50 -35.30
3 7386.00 |[45.89| AV | 54.00 8.11 1.00 vV 179 36.49 | 36.20 | 8.50 -35.30
4 9848.00 [50.14| PK | 7400 | 2386 | 1.00V 293 3754 | 37.30 |10.10 | -34.80
4 9848.00 [45.78| AV | 54.00 8.22 1.00V 293 33.18 | 37.30 | 10.10 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11g--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |107.74| PK / / 1.00H 220 111.04 | 28.20 | 5.10 -36.60
1 *2462.00 [98.21 | AV / / 1.00H 220 10151 | 28.20 | 5.10 -36.60
2 4924.00 |52.05| PK | 74.00 | 2195 | 1.00H 343 48.25 | 33.00 | 7.00 -36.20
2 4924.00 |47.17| AV | 54.00 6.83 1.00H 343 43.37 | 33.00 | 7.00 -36.20
3 7386.00 |50.62| PK | 74.00 | 23.38 | 1.00H 135 41.22 | 36.20 | 8.50 -35.30
3 7386.00 [46.69| AV | 54.00 7.31 1.00H 135 37.29 | 36.20 | 8.50 -35.30
4 9848.00 [48.99| PK | 74.00 | 25.01 | 1.00H 177 36.39 | 37.30 | 10.10 | -34.80
4 0848.00 [44.04| AV | 54.00 9.96 1.00H 177 3144 | 37.30 | 10.10 | -34.80

802.11n-20 Mode

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n-20--2412MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2412.00 |106.72| PK / / 1.00H 71 110.02 | 28.30 | 5.00 -36.60
1 *2412.00 |96.74| AV / / 1.00H 71 100.04 | 28.30 | 5.00 -36.60
2 4824.00 |5159| PK | 74.00 | 2241 | 1.00H 150 4779 | 32.70 | 7.30 -36.20
2 4824.00 |45.83| AV | 54.00 8.17 1.00H 150 42.03 | 32.70 | 7.30 -36.20
3 7236.00 [51.02| PK | 74.00 | 22.98 | 1.00H 337 41.62 | 35.80 | 8.90 -35.30
3 7236.00 [46.59| AV | 54.00 7.41 1.00H 337 37.19 | 35.80 | 8.90 -35.30
4 9648.00 |50.09| PK | 74.00 | 2391 | 1.00H 12 37.49 | 37.20 | 10.20 | -34.80
4 9648.00 [44.82| AV | 54.00 9.18 1.00H 12 32,22 | 37.20 [10.20 | -34.80
ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11n-20--2412MHz)
Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2412.00 |109.44| PK / / 1.00V 189 112.74 | 28.30 | 5.00 -36.60
1 *2412.00 |98.52 | AV / / 1.00V 189 101.82 | 28.30 | 5.00 -36.60
2 4824.00 |51.04| PK | 74.00 | 22.96 | 1.00V 96 4724 | 3270 | 7.30 -36.20
2 4824.00 |44.91| AV | 54.00 9.09 1.00V 96 41.11 | 32.70 | 7.30 -36.20
3 7236.00 [51.26| PK | 7400 | 22.74 | 1.00V 233 4186 | 3580 | 8.90 -35.30
3 7236.00 |48.11| AV | 54.00 5.89 1.00V 233 38.71 | 35.80 | 8.90 -35.30
4 9648.00 |49.17| PK | 74.00 | 2483 | 1.00V 304 36.57 | 37.20 | 10.20 | -34.80
4 9648.00 |45.44| AV | 54.00 8.56 1.00V 304 32.84 | 37.20 | 10.20 | -34.80
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n-20--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2437.00 |108.30| PK / / 1.00H 349 111.50 | 28.30 | 5.10 -36.60
1 *2437.00 99.67 | AV / / 1.00H 349 102.87 | 28.30 | 5.10 -36.60
2 4874.00 |52.45| PK | 74.00 | 2155 | 1.00H 309 49.05 | 32.30 | 7.60 -36.50
2 4874.00 14851 AV | 54.00 5.49 1.00H 309 45.11 | 32.30 | 7.60 -36.50
3 7311.00 [51.69| PK | 7400 | 2231 | 1.00H 188 42,29 | 36.10 | 8.60 -35.30
3 7311.00 [48.94| AV | 54.00 5.06 1.00H 188 39.54 | 36.10 | 8.60 -35.30
4 9748.00 |50.58| PK | 74.00 | 2342 | 1.00H 74 37.98 | 37.20 |10.20 | -34.80
4 9748.00 [46.28| AV | 54.00 1.72 1.00H 74 33.68 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11n-20--2437MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2437.00 |109.16| PK / / 1.00V 205 112.36 | 28.30 | 5.10 -36.60
1 *2437.00 |98.88 | AV / / 1.00V 205 102.08 | 28.30 | 5.10 -36.60
2 4874.00 |53.44| PK | 74.00 | 2056 | 1.00V 262 50.04 | 32.30 | 7.60 -36.50
2 487400 14927 | AV 54.00 473 1.00V 262 4587 32.30 7.60 -36.50
3 7311.00 |52.08| PK | 7400 | 21.92 | 100V 338 42,68 | 36.10 | 8.60 -35.30
3 7311.00 [46.15| AV | 54.00 7.85 1.00V 338 36.75 | 36.10 | 8.60 -35.30
4 9748.00 |50.72| PK | 74.00 | 2328 | 1.00V 152 38.12 | 37.20 | 10.20 | -34.80
4 9748.00 [42.77| AV | 5400 | 11.23 | 1.00V 152 30.17 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (802.11n-20--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |109.12| PK / / 1.00H 235 112.42 | 28.20 | 5.10 -36.60
1 *2462.00 99.86 | AV / / 1.00H 235 103.16 | 28.20 | 5.10 -36.60
2 4924.00 |52.33| PK | 74.00 | 21.67 | 1.00H 104 48.53 | 33.00 | 7.00 -36.20
2 4924.00 |46.64| AV | 54.00 7.36 1.00H 104 42.84 | 33.00 | 7.00 -36.20
3 7386.00 |[51.60| PK | 74.00 | 2240 | 1.00H 329 42,20 | 36.20 | 8.50 -35.30
3 7386.00 |46.44| AV | 54.00 7.56 1.00H 329 37.04 | 36.20 | 8.50 -35.30
4 0848.00 [52.49| PK | 74.00 | 2151 | 1.00H 190 39.89 | 37.30 | 10.10 | -34.80
4 9848.00 [46.87| AV | 54.00 7.13 1.00H 190 34.27 | 37.30 | 10.10 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (802.11n-20--2462MHz)

Frequency | Emssion Limit | Margin | Antenna | Table Raw | Antenna| Cable Pre-
No. (MHz) Level (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |109.55| PK / / 1.00V 176 112.85 | 28.20 | 5.10 -36.60
1 *2462.00 [99.77 | AV / / 1.00V 176 103.07 | 28.20 | 5.10 -36.60
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492400 |50.39| PK | 74.00 | 23.61 | 1.00V 117 46.59 | 33.00 | 7.00 -36.20
4924.00 |44.90 | AV | 54.00 9.10 1.00V 117 41.10 | 33.00 | 7.00 -36.20
7386.00 |[5190| PK | 7400 | 22.10 | 1.00V 294 42.50 | 36.20 | 8.50 -35.30
7386.00 |47.79| AV | 54.00 6.21 1.00V 294 38.39 | 36.20 | 8.50 -35.30
9848.00 |49.78 | PK | 74.00 | 2422 | 1.00V 84 37.18 | 37.30 | 10.10 | -34.80
9848.00 |43.89| AV | 54.00 | 10.11 | 1.00V 84 31.29 | 37.30 | 10.10 | -34.80

AW w NN

REMARKS: 1. Emission level (dBuV/m) =Raw \alue (dBuV) +Antenna Factor (dB/m) + Cable
Factor (dB) +Pre-amplifier Factor
2. The other emission levels were very low against the limit.
3. The other emission levels were very low against the limit.
4. Margin value = Limit value- Emission level.

5. The limit value is defined as per 15.247
6. “ * “: Fundamental frequency
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Annex A Accreditation Certificate
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE

(Registration No. CNAS L1659 )

CCIC Southern Electronic Product Testing (Shenzhen) Co,, Ltd.
Building 28/29. Shieudong. Xili Industrial Arca. Xili §
Nanshan District. Shenzhen. Guangdong. Chi

is accredited to ISO/IEC 17025:2005 General Requirements for the
Competence of Testing and Calibration Laboratories{(CNAS-CLO1
Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence of testing and calibration.

The scope of accreditation is detailed in the attached appendices bearing the same
registration number as above. The appendices form an inmtegral part of this
certificate.

Date of Issue: 2012.09.29
Date of Expiry: 2015.09.28

»
Date of Initial Accreditation: 1999.08.03 I
Date of Update: 2012-09-20 |

Sigmned om bohalf of China National Accreditation Service
for Conformity Assessment

Chilns Natisesd Accresiiason Service far Comfarmity Assessmtnl (CNAS) b snibaried by Cortiflaatian asd Accredination
Adeia b iratiog of the Peaple’s Repadili of Chlas (CNCA) %0 aperase the anthvnal scoredation schomer Sor conformity amomment,
CNAS & thy tignanery ¢ Dnternations] Laburntery Accrediintion Conprratbon Mallibatorel Kevagait los Arsasgeoent (TLAC MRA) sed
Anks Panifie Ladaratary Aderodcatbon Cosparation Maltiato sl Recogaitian Arraagement CAFLACT MRA).

£l

B No,CNAS AL 2 0005210
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Annex B

PHOTOGRAPHS OF THE EUT

g

** END OF REPORT **
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