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1. GENERAL INFORMATION

1.1 EUT Description

EUT Type

EFTPOS

Hardware \ersion

REV 10

Software Version

T1000_SystemPack vl 9RO pre release

EUT supports Radios application

WLAN2.4GHz 802.11b/g/n (HT20)

Frequency Range

802.11b/g/n-20MHz: 2.412GHz - 2.462GHz

Channel Number

802.11b/g/n-20MHz: 11

Bit Rate of Transmitter

802.11b: 11/5.5/2/1 Mbps
802.11g: 54/48/36/24/18/12/9/6 Mbps
802.11n(SISO): MCS 0/1/2/3/4/5/6/7

Modulation Type

DSSS (802.11b), OFDM (802.11g/n)

Antenna Type

FPC Antenna

Antenna Gain

1.2dBi

Product Type

802.11b: 1TX ,1RX
802.11g: 1TX ,1RX
802.11n(20MHz): 1TX ,1RX

Output Power (Max.)

802.11h: 21.38dBm
802.11g: 19.94dBm
802.11n(20MHz): 18.49dBm

Note 1: The EUT is a EFTPQS, 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<=9). The lowest, middle,
highest channel numbers of the EUT used and tested in this report are separately 1
(2412MHz), 6(2437MHz) and 11(2462MHz) for 802.11b/g/n-20MHz.
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 Radio Frequency Devices
Subpart C 2012 a y

American National Standard for Testing

2 ANSI€63.10 2013 Unlicensed Wireless Devices

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

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

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.10 2013.

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.

The bandwidth systems:
For 20MHz bandwidth systems, use Channel 1~ Channel 11

Channel No. Frequency Channel No. Frequency Channel No. Frequency
1 2412MHz 5 2432MHz 9 2452MHz
2 2417MHz 6 2437MHz 10 2457TMHz
3 2422MHz 7 2442MHz 11 2462MHz
4 2427MHz 8 2447TMHz
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Test Items Mode Data Rate Channel

Peak Conducted Output Power 11b/DSSS 1 Mbps 1/6/11

Power Spectral Density
Bandwidth 11g/OFDM 6 Mbps 1/6/11
Spurious RF conducted emission
Radiated Emission 9kHz~1GHz& 11n(20MHz)/OFDM | MCS 0(SISO) | 1/6/11
Radiated Emission 1GHz~10th Harmonic
11b/DSSS 1 Mbps 1/11
Band Edge 11g/OFDM 6 Mbps 1/11

11n(20MHz)/OFDM | MCS0(SISO) | 1/11

1.3  Table for Supporting Units

No. Equipment | Brand Name | Model Name | Manufacturer | Serial No. Note
1 Notebook DELL PP11L DELL H5914A03 | FCC DOC

1.4 Facilities and Accreditations

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, valid time is until
October 28, 2017.

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.

1.5 Test Environment Conditions

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

Temperature (<C): 15C-35<CT
Relative Humidity (%): 30% -60%
Atmospheric Pressure (kPa): 86KPa-106KPa
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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:
Antenna EUT Model Ant. Type Gain(dBi)

A EFTPOS FPC 1.2

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

For systems using digital modulation in the 2400-2483.5 MHz bands: The maximum peak conducted
output power of the intentional radiator shall not exceedl 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.

Note: All data rates are testing, but the worse case data rate was record in the report.
2.2.3.1 802.11b Test mode

Test Verdict:

Channel Frf&ﬁ;; y Output Power(dBm) I(_o:gr:; Result
1 2412 19.41 30 PASS
6 2437 19.29 30 PASS
11 2462 19.22 30 PASS
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2.2.3.2 802.11g Test mode

Test Verdict:

Channel Fr(e&lﬁ;; y Output Power(dBm) (LJ;'T:; Result
1 2412 14.98 30 PASS
6 2437 14.82 30 PASS
11 2462 14.91 30 PASS

2.2.3.3 802.11n-20MHz Test mode

Test Verdict:

Channel Fr(el\c;t:_le;])cy Output Power(dBm) (L(;;':,; Result
1 2412 12.39 30 PASS
6 2437 12.28 30 PASS
11 2462 12.21 30 PASS
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2.3 Bandwidth
2.3.1 Requirement

Systems using digital modulation techniques may operate in the 2400 - 2483.5MHz bands. The
minimum 6 dB bandwidth shall be at least 500 kHz.

2.3.2  Test Description

A. Test Set:

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

2.3.3 Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth
of the Module.
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2.3.3.1 802.11b Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result
(MHz) (MH2) (kH2) .
1 2412 7.50 >500 PASS
6 2437 7.80 >500 PASS
11 2462 7.15 >500 PASS
B. Test Plots:
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kH=z ©6.15 dBm
Ref 21 dBm Att 30 dB SWI 2.5 ms= 2.4117%0000 GHz
[ 207 Offbet 1 diB Marker| 1 [T1
0L56 dBm

| 1o 2. 408350p00 GH=z

Delta B [T1 ]
1 -1tz0 4B
m 1] 0,158 ABm \MH'MUJMWW\W\"}#;: SO00O00O0 W
|10 ‘,/“N[ A
J/fﬂ M“\v,\
A\

230

v W

-50

|60

70

Center 2.412 GHz 2.5 MHZ/ Span 25 MHz

Channel 1: 6 dB Bandwidth
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RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz 4.20 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.436050000 GHz
z0 offpet 0. dB Marker| 1 [T1
-2(40 dBm
|10 21432900000 GH=z
3 Delta P [T1 ]
0L58 dB
l o 1 an fa .2 e
D1 -1.8] dBm £ A ki VJEEhﬁV - —

--20

",

|--30

K

W;

W
|- 50
|--60
|--70
Center 2.437 GHz 2.5 MHzZ/ Span 25 MHz
Channel 6: 6 dB Bandwidth
RBW 100 kHz HMarker 3 [T1 ]
WVBW 300 kHz 4.80 <dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.461750000 GH=z
20 Offset O. dB Marker| 1 [T1
—1}43 dBm
1o 2458800000 GHEz
3 Delta 2 [TL1 ]
s Spo e
o R M Ao ey 1o pE
B ¥ v MLA‘
| 10 lw \‘\‘14
»/VU -
o qu W\\m‘
30
%f Hl ",
v Y
-50
60
70
Center 2.462 GHz 2.5 MHzZ/ Span 25 MHz

Channel 11: 6 dB Bandwidth
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2.3.3.2 802.11g Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result
(MHz2) (MHz2) (kHz)
1 2412 16.25 >500 PASS
6 2437 16.45 >500 PASS
11 2462 16.45 >500 PASS
B. Test Plots:
® RBW 100 kHz Marker 3 [T1 ]
WBW 300 kHz —-3.33 dBm
Ref 20.5 dBm Attt 30 4dB SWT 2.5 ms 2.417000000 GH=z
20 Offget O. dB Marker| 1 [T1
—8154 dBm
|0 2. 403800000 GH=z
% Delta P [Tli]l I

E=cd

El I
T piiniin

4

3 MMMNI\M ,ﬂMﬁm\m\AMJJMWMJ 2

4

I

Center

2.412 GHz

2.5 MHzZ/ Span 25 MH=z

Channel 1: 6 dB Bandwidth
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RBW 100 kHz Marker 3 [T1 ]

VBW 300 kHz -3.65 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.438300000 GHz

20 Cffset 0. dB Marker| 1 [T1

-S{ &l dBm

|10 2. 4268800000 GHz
Delta P [T1 ]

0459 dB

b i |yl sl ol

-
= O

£
H

=10

i

-0

Center 2.437 GHz 2.5 MHz/ Span 25 MHz
Channel 6: 6 dB Bandwidth

RBW 100 kHz Marker 3 [T1 ]

WBW 300 kHz -4.05 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.457000000 GH=z

20 Offpet O. dB Marker| 1 [T1

-11118 dBm

10 2. 453750000 GHz
Delta £ [T1 ]

3419 dB

-0

a4z

[TV ATV IO AT L Y N S )

=

-]

20

th_—"‘iE

| <
el

50

Center 2.462 GHz

2.5 MHz/

Channel 11: 6 dB Bandwidth

Span 25 MHz
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2.3.3.3 802.11n-20 Test mode

A. Test Verdict:

Frequency 6 dB Bandwidth Limits
Channel Result
(MHz) (MHz2) (kHz)
1 2412 16.25 >500 PASS
6 2437 16.40 >500 PASS
11 2462 16.40 >500 PASS
B. Test Plots:
® RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -5.75 dBm
Ref 20.5 dBm ALL 30 dB SWT 2.5 ms 2.415750000 GHz
20 Offpet 0. dB Marker| 1 [T1
-10Led dBm
% Delta P [Tl_]l-11 -

El r
-0 e M

3
|10 3 Im n\n”hu lllﬁn“l ™ 2
D1 -1 T Lt TN 1" At vtV AL kAT.1E R VN (PN
L' w L4

Center 2.412 GHz 2.5 MH=z/ Span 25 MHz

Channel 1: 6 dB Bandwidth
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RBW 100 kHz Markesr 3 [T1

1

VBW 300 kHz -5.81 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.442000000 GHz
20 Offpet O. dB Marker| 1 [T1

-12149 dBm

|10 2. 428800000 GH=z
Delta 2 [T1 ]

0LGE7 dB

| o E e

|10 i Y N TR Y l.n‘ N T TIY YT 2
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20

30

|4

|50

|60

70

Center 2.437 GHz

Ref 20.5 dBm

2.5 MHz/ Span 25 MHz

Channel 6: 6 dB Bandwidth

RBW 100 kHz Marker 3 [T1
VBW 300 kHz -6
Att 30 dB SWT 2.5 ms 2.467000

1
.03
000

dBm
GHz

20 offpet 0. dB

10

Marker| 1 [T1
-10
2.453800

92
00

-0

Delta 2 [T1 ]
0

81

2
Lo b o e il o

fin
i 8

20 .rH
230

Center 2.462 GHz

2.5 MHz/ Span 25 MHz

Channel 11: 6 dB Bandwidth
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2.4  Conducted Spurious Emissions

2.4.1 Requirement

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 60
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A. Test Verdict:

Limits
Channel Frequency (MHz) Refer to Plot (dBe) Result
1 2412 Plot 2.4 Al -20 PASS
6 2437 Plot 2.4 B1 -20 PASS
11 2462 Plot2.4 C1 -20 PASS
B. Test Plots:
Note: the power of the Module transmitting frequency should be ignored.
® RBW 100 kHz HMarker 1 [T1 ]
WVBW 300 kHz -47.75 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 567.380000000 MHZ
20 Offset O. dB Marker| 2 [T1
—-48L06 <dBm

202.660000Dp00 MHZ
Marker| 3 [Tl
47186 dBm

10

A XE| D1 2.04| dBm
-0 T P
Marker| 4 [T1
—47L78 dBm

10 111 480000p00 MH=z

D2 —-[17.96 dpm

20

30

40

2
M VP S NUVIEY URURNEY VUV VIO AT PAUTITE CUND £ RV BN TN
A i bl hy Aol o

--60

|70

Start 30 MH=zZ g7 MHZ/ Stop 1 GHz
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@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 2.04 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.412000000 GH=z
20 Offset 0. dB Marker| 2 [T1
-42187 dBm
|10 17176000000 GEz
, Marker| 3 [TZ3 e
viEw| D1 2.04| dBm e it
-0 Tt ST
Marker| 4 [T1
—-43L26 dBm
10 22163000000 GEz
Dz —-[17.96 dBm
20
|30
|40 4
el bl irald Ly i JgfivV%k

|60

|70
Start 1 GHz 2.4 GHz/ Step 25 GHz

(Plot 2.4 A1: Channel = 1, 30MHz to 25GHz@ 802.11b)

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -48.57 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 299.660000000 MHz
20 Cffpet O. dB Marker( 2 [T1
—48L 41 dBm
10 577/, 080000P00 MHZ
Marker| 3 [T17 .
- Im
= D1 1.56 dB
Lo - L
Marker| 4 [T1
-48L46 dBm
o T61[ 920000p00 MAEZ
D2 —-[18.44 dPm
-20
30
-40
3 4 1 2

,
e
3

g
:
¥
£

“.\&’lAA apal J.AAunnY R .| AT, . | Jluhl A g ML g
Ao PN Ay v Yor

L NN .Y WTN
P bl AP i

Start 30 MHz 97 MHz/ Step 1 GHz
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® RBW 100 kHz Marker 1 [T1 ]
YVBW 300 kH=z 1.56 dBm
Ref 20.5 dBm Att 30 B SWT 2.4 s 2.392000000 GHz
20 Offpet 0. dB Marker| 2 [T1
—-42123 dBPm

21].544000p00 GH=z
Marker| 3 [T1

L 43079 dB
- Im
[v1EW D1 1.56| dBm
o ENYm =T
Marker| 4 [T1
-42|33 dBm
10 ZIL 3500000 GHz
D2 -[18.44 dpm
20

30

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot 2.4 B1: Channel = 6, 30MHz to 25GHz@ 802.11b)

® EEW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -48.88 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 350.100000000 MHZ
z0 Offpet 0. dB Marker| 2 [Tl
—-47L72 dBm
| 10 947620000000 MHz
Marker| 3 [TZI4.8 -
== | D1 1.78 dBm I oo
Marker| 4 [T1
-48L58 dBm
10 732290000000 MEZ
D2 —-{18.25 dpm
|20
|30
40
3 1 4 2
| Y Py 2 JL.L.\I. [TV VR AST G NN TYU VI ITVCUN Y ATUTII I} 4 TR T VI .A..X“L
inaa Wy e d oA
|- 60
-70
Start 30 MH=z g7 MHEHzZ/ Stop 1 GHz
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RBW 100 kHz
VBW 300 kHz

Ref 20.5 dBm Att 30 dB SWT 2.4 s

Marker

2

1 [Tl ]
1.75 dBm
.416000000 GHz

20 Offset 0.5 dB

|10

Marker

20

2 [T1
-43081 dBm
. 630000000 GHz

.

Marker

3 [T1
—44l10 dBm

D1 1.75 dBm

-

-
T

Marker

&8
4 [Tl
—4al28 dBEm

Dz —-(18.2% dBm

24

520000000 GHz

3 4
YMM“WWWWWMW
M\’h’ R ETY N LY [T DY, SRRV W U Ty
60
70
Start 1 GHz 2.4 GHz/ Step 25 GHz

(Plot 2.4 C1:Channel = 11, 30MHz to 25GHz@ 802.11b)

2.4.3.2 802.11g Test mode

A. Test Verdict:

Limits
Channel Frequency (MHz) Refer to Plot ((IjBIc) Result
1 2412 Plot 2.4 D1 -20 PASS
6 2437 Plot 2.4 E1 -20 PASS
11 2462 Plot 2.4 F1 -20 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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® REW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -47.80 dBm
Ref 20.5 dBm Att 30 dB SWT 100 me 262.800000000 MHZz

20 Offset O. dB Marker| 2 [T1
-48L 95 dBm
| 10 97900000000 MH=

Marker| 3 [T1
= -48L00 dBm

Marker| 4 [T1
D1 —7.¢4 dBm - _—
588 720000p00 MH=Z

D2 —7.64 dpPm

1
2 4
W.JM MllahA_I.m).rrka L LN VA P R PO A1 NRYR WA AR FIFEOIR N Y
w w sl ' ad w w Y b b A N
|60
70
Start 30 MHz 97 MHz/ Step 1 GHz
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -7.64 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.363000000 GHz
20 Offzet 0. dB Marker| 2 [T1
42177 dBm
| 10 23032000000 GHz
Marker| 3 [T1
=0 -43115 dBm
-0 =0 SO
1 Marker| 4 [T1
D1 —-7.64 dBm e
10 221312000000 GHz

D2 —27.64 dBm

- 60

|--70

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot 2.4 D1: Channel = 1, 30MHz to 25GHz@ 802.11Q)
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® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -48.64 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 369.500000000 MHZ
20 Offset O. dB Marker| 2 [T1
-47L05 dBm
1o 452],920000000 MEz
Marker| 3 [T1
:
= -47L78 dBm
o 64 e
Marker| 4 [T1
D1 —-8.5 dBm —47.82 dBPm
10 Z45[.340000p00 MEZ
20
Dz —[28.5 dB
30
40
4 13 2
PN WP WP WS Y, LY NYI;..L e J.Iu A ALt AP Aoy oAbt Ak 2 M B o STy
' S Sl e e o A UpAn gl T
|60
70
Start 30 MHz 97 MHz/ Step 1 GHz

® RBW 100 kHz Marker 1 [T1 ]
WVBW 300 kHz -8.50 <dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.392000000 GH=z
20 Offset O. dB Marker| 2 [T1
-43L14 dBm
0 22512000000 GHz
Marker| 3 [TZI4.3 S
- b T
[r1Ew| _
o - S
1 Marker| 4 [T1
Y 51 —g.5| gaBm ~43L76 dBm
10 T 206000000 GEz
|20
Dz —-28.5 dB
[ =0
40 1 3
(ﬂf](mrh MWWJMWW‘L N ‘d(v* Lt 0
e, i fern g g bl

--60

|70

Start 1 GHz

2.4 GHz/

Stop 25 GHz

(Plot 2.4 E1: Channel = 6, 30MHz to 25GHz@ 802.119)
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® RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz -48.77 dBm
Ref 20.5 dBm Att 30 4B SWT 100 ms 328.760000000 MH=z

20 Offset 0. dB Marker| 2 [T1
-48130 dBm
N 95.960000p00 MHZ
Marker| 3 [Tllm S
pAXE] . "
-0 =6 HEE

Marker| 4 [T1
-48L15 dBm
=10 e LT 643|-040000p00 MHZ

5]
YT, [NV PV AT NATT U TL RTVTRIL . SV WURIRRY WPUY. I Y

|60
|- 70
Start 30 MH=z 97 MHz/ Stop 1 GHz
® RBW 100 kHz Marker 1 [T1 ]
YVBW 300 kH=z -10.53 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.460000000 GHz
20 Offset O. dB Marker| 2 [T1
—42L73 dBm
|10 21.688000P00 GHz
Marker| 3 [T1
L= -44101 dPm
=i IS i _
Marker| 4 [T1
1 -43186 dBm
=110 D=1 053 dBo T OO =az
|20
=30 LT o CETT
MMMW L\X_u\.lw-u.
ey VHJMJ FLLN TS VR TWREVY A P 2N
60
|- 70
Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot 2.4 F1: Channel = 11, 30MHz to 25GHz@ 802.119)
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2.4.3.3 802.11n -20MHz Test mode

A. Test Verdict:

Limits
Channel Frequency (MHz) Refer to Plot Result
(dBc)
1 2412 Plot 2.4 G1 -20 PASS
6 2437 Plot 2.4 H1 -20 PASS
11 2462 Plot 2.4 11 -20 PASS
B. Test Plots:
Note: the power of the Module transmitting frequency should be ignored.
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —-48.16 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 427 .700000000 MHZz
20 Cffpet 0. dB Marker| 2 [T1
-48L22 dBm
10 61.040000p00 MEZ
Marker| 3 [T1
% B B -48L19% i:;m
Marker| 4 [T1
—48L02 dBm
10 DT -11.39 dbBm i = B S NN AN SN AN NAT AW V=
|- 20
=0 o7 —FI1.35 dbm
|- a0
42 3 1
%ﬁ.ﬂll ool A \I XY VU R TR TR | YW VIR | [ YA Y TR A
|--¢0
--70
Start 30 MHzZ 97 MHzZ/ Stop 1 GH=z
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® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -11.3% dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.412000000 GH=z
20 Offset O. dB Marker| 2 [T1
—43L37 dBm
15 211064000000 GHz
Marker| 3 [T1
K -441L05 dBm
V=i I _
Marker| 4 [T1
-43181 dBm
—10 5T —11.39 dbm SRR RN ek em

D2 —31.39 dEm

PR I TPR PO PR T LY W

s

Wali

|70

Start 1 GHz

2.4

GHz/

Stop 25 GHz

(Plot 2.4 G1: Channel = 1, 30MHz to 25GHz@ 802.11n-20)

® EEW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -47.88 dBm
Ref 20.5 dBm Att 30 dB SWT 100 ms 563.500000000 MHZ
z0 Offpet 0. dB Marker| 2 [Tl
—-48L 18 dBm
1o 580L960000000 MHZ
Marker| 3 [TZI4.8 o
-481 m
=4 | . —
Marker| 4 [T1
—-48L 90 dBm
10 51 _12.b7 dBm 29966000000 Hiz
-z0
30
D2 —[32.27 dBm
40
4 12 3
RERW VTR AURTOT TN YRR PN, OT1 TNV P A S PRTINE (LT N S TR
L4 Y A W 4 L W 14
|- 50
-70
Start 30 MH=z g7 MHEHzZ/ Stop 1 GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -12.27 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.440000000 GHz
20 Offpet 0.5 dB Marker| 2 [T1
-42180 dBm
| 10 21,.304000000 GHz
Marker| 3 [T1
=0 -42181 dBm
-0 H e 06T
Marker| 4 [T1
-43152 dBm
101
01 -12.27 dBm 23320000000 GH=z

D2 —32.27 dBm

1 AN ot ok ol i M W,

- 60

|--70

Start 1 GHz 2.4 GHz/ Stop 25 GHz

(Plot 2.4 H1: Channel = 6, 30MHz to 25GHz@ 802.11n-20)

® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz —47.02 dBm

Ref 20.5 dBm Att 30 dB SWT 100 ms 788.540000000 MH=z

20 Offpet O. dB Marker| 2 [T1
—47198 dBm

128940000000 MH=
Marker| 3 [T1
—-46L 88 dBm
-0 e 0L pas=n
Marker| 4 [T1
—48142 dPm
0 ZI5[ 340000000 MEZ

10

D1 —-6.2[5 dBm

-20

Dz —26.25 dEm
30

3
- 4
NYIRTN h,.[(AILA s, ,I,\.u,.k et b et s A A L A g e B -I\I.I\I-I A AR g Pt A, e, need

|70

Start 30 MHz 97 MHz/ Step 1 GHz
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® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -6.25 dBm
Ref 20.5 dBm Att 30 dB SWT 2.4 s 2.440000000 GH=z
20 Offset O. dB Marker| 2 [T1
—42L76 dBm
1, 22360000000 GHz
Marker| 3 [T1
m -42196 dBm
V=i I _
} ; e oE am Marker| 4 [T1
oL b —43[01 dEm
10 23080000000 Ghz

D2 —-26.25 dPm

|70

Start 1 GHz 2.4 GHz/

Stop 25 GHz

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

2.5.1 Requirement

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.

o] (1 O

EUT

2.5.2  Test Description
A. Test Set:

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 t0:3kHz<<RBW < 100kHz

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

© oo Nk wWwDdED

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

2.5.3 Test Result

The lowest, middle and highest channels are tested to verify the band edge emissions.
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Bandwidth correction: 10log(3kHz/100kHz)=-15.2dB

2.5.3.1 802.11b Test mode

A. Test Verdict:

Spectral power density
Frequency Measured PSD Measured PSD Limit
Channel Refer to Plot Verdict
(MHz) (dBm/100kHz) (dBm/3kHz) (dBm/3kHz)
1 2412 5.72 -0.48 Plot 2.5 Al 8 PASS
6 2437 5.23 -9.97 Plot 2.5 B1 8 PASS
11 2462 4.01 -11.19 Plot 2.5 C1 8 PASS
Measurement uncertainty: +1.3dB
B. Test Plots:
@ RBW 100 kHz Marker 1 [T1 ]
WVBW 300 kHz 5.72 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.411640000 GHz
20 Offset 0. dB
R PN AT SN
VN
l’w\/\”d \"V"'\m

-20

30

40

50

--60

Center 2.412 GHz 1.5 MHz/ Span 15 MHz

(Plot 2.5 A1:Channel =1 @ 802.11b)
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€

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 5.23 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.436760000 GH=z

z0 ©Offpet 0. B

10

L, b MMM NS Vn.wan
Jv by,

40
-
|- 60
|70
Center 2.437 GHz 1.5 MHz/ Span 15 MHz
(Plot 2.5 B1: Channel = 6 @ 802.11b)
® RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz 4.01 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.462450000 GHz

20 Offpet 0.5 dB

10

1

M V/\“/\Uﬂ.\,ﬁ( U\MM ISPV, ’A\‘ *\“‘\-"'VU
.J\/JM u\"ﬂ/\v\\l\h "

[ Y Wi

|40

Center 2.462 GHz 1.5 MEZ/ Span 15 MH=z

(Plot 2.5 C1: Channel = 11 @ 802.11b)
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2.5.3.2 802.11g Test mode

A. Test Verdict:

Spectral power density

Measured PSD Measured PSD Limit
Channel Frequency (MHz) Refer to Plot Verdict
(dBm/100kHz) (dBm/3kHz) (dBm/3kHz)
1 2412 -3.93 -19.13 Plot 2.5 D1 8 PASS
6 2437 -3.63 -18.83 Plot 2.5 E1 8 PASS
11 2462 -3.89 -19.09 Plot 2.5 F1 8 PASS
Measurement uncertainty: +1.3dB
B. Test Plots:
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z -3.93 dBm
20 Off;et 0. dB - .
=3

ol

gt | g it

Center

2.412 GHz

2.5 MH=z/

Span 25 MHz

(Plot 2.5 D1:Channel =1 @ 802.119)
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Ref 20.5 dBm

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.63 dBm

Att 30 dB SWT 2.5 ms 2.438300000 GH=z

20 Offset 0.5 dB

|10

-0

st ol o, [oaldrostputhon) ol

T

|-10 r Y|
20

50

--60

|70

Center 2.437 GHz

2.5 MHz/ Span 25 MHz

(Plot 2.5 E1: Channel =6 @ 802.11g)

®

Ref 20.5 dBm

REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.89 dBm
Att 30 dB SWT 2.5 ms 2.463300000 GH=z

20 Offpet 0. dB

10

-0

W sidoneg Dl )

T

|

y

WM

Center 2.462 GHz

2.5 MH=z/ Span 25 MHz

(Plot 2.5 F1: Channel = 11 @ 802.119)
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2.5.3.3 802.11n-20 Test mode

A. Test Verdict:

Spectral power density

Measured PSD Measured PSD Limit
Channel Frequency (MHz) Refer to Plot Verdict
(dBm/100kHz) (dBm/3kHz) (dBm/3kHz)
1 2412 -5.56 -20.76 Plot2.5 G1 8 PASS
6 2437 -5.89 -21.09 Plot2.5 H1 8 PASS
11 2462 -6.00 -21.20 Plot2.5 11 8 PASS
Measurement uncertainty: +1.3dB
B. Test Plots:
® REBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -5.56 dBm

Ref 20.5 dBm

Att 30 dB

SWT 2.5 ms

2.417000000 GH=z

20 Cffgpet 0.5 dB
10
o

'
| 10 %L\Awﬂ .v.r\l\J Ml‘ﬁ.\uﬂ/\j ,.vﬂl'\M numuﬂn\il‘;jll\!\ﬂhldl\!\ I’\E\IAWAJ s
Ml \
. N
e ik
|50
|50
|70
Center 2.412 GHz 2.5 MHz/ Span 25 MHz

(Plot 2.5 G1:Channel =1 @ 802.11n-20
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€

@ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -5.8% dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.438300000 GH=z

20 Offset 0.5 dB

|10

—
3
ol
ol
=l
=
=
3
=
c:—d -

o T

[ {\[\IU‘U"”"'“W vu“qu v
20

|- 60
70
Center 2.437 GHz 2.5 MHzZ/ Span 25 MHz
(Plot 2.5 H1: Channel =5 @ 802.11n-20
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kAz -6.00 dBm
Ref 20.5 dEm Att 30 dB SWT 2.5 ms 2.467000000 GHz

zo Qffset 0.3 dB

_f\ 1 A ﬂvm Iﬂh Lnr\ﬂ;ﬂ LMMA

/ v iy LR A Tha Vi) TWIUo vy UdY L u,-\

70

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

(Plot 2.5 11: Channel =9 @ 802.11n-20
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2.6 Band Edge

2.6.1 Requirement

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 | 2014.0607 | 2015.06.06
- i *
Full-Anechoic Albatross | 12OMOBM | A0a12370 | 20140607 | 2015.06.06
Chamber *6.4m
Double ridge horn R&S HF906 100150 | 2014.06.10 | 2015.06.09
antenna
Ultra-wideband R&S HL562 100089 | 2014.06.10 | 2015.06.09
antenna
MITEQ
Ampilier 1G~18GHz R&S AFS42-001 | 25-S-42 | 2014.06.05 | 2015.06.04
01800
COM-MW
Combiner Technology ZPD-2M0.6 1411009803 | 2014.11.29 2015.11.28
8-12-512
Co., Ltd.
Cable SUNHNER SU;E)OFOLE / 2014.06.05 | 2015.06.04
Cable SUNHNER SU;?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
band edge, 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:
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The lowest and highest channels are tested to verify the band edge emissions.

The measurement results are obtained as below:

E [dBY V/m] =Ux+ Ar+ Ao [AB]; Ar =Leaicon [AB]-Goeany [dB]

AT: Total correction Factor except Antenna

UR: Receiver Reading

G preamp: Preamplifier Gain

A Factor: Antenna Factor at 3m

NOTE 1: The red vertical lines “F1” in the following charts is 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 Test mode

Band edge — Radiated

Receiver Max.
Channel Frequency | Detector | Reading | AT | AFactor | Emission Limit Verdict
(MHz) UR | @B) | (dB@3m) E (dBRV/m)
PK/AV | (dBuV) (dBpv/m)
1 2387.465 PK 54.89 -31.70 28.30 51.49 74.00 Pass
1 2387.465 AV 47.75 -31.70 28.30 44.35 54.00 Pass
11 2494.235 PK 54.41 -29.45 29.20 54.16 74.00 Pass
11 2494.235 AV 45.67 -29.45 29.20 45.42 54.00 Pass
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Band edge - Conducted

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kH=z 4.98 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.412480000 GHz
20 Offpet 0. dB Mangker| 2 [T1
—-33L33 dBm
1o 2.398080D00 GEz
1
1 Py D1 4.98 dBm ¥
E | e

° Sl

J
D2 -15.02 dBm [ L‘
| |

[

IRV L. | .MAAJ,.V,A._J“V_;.WLV\‘"‘"““U\IJJWJ

Tz
Fl ‘
Start 2.31 GHz 12 MH=z/ Stop 2.43 GHz
Channel =1 @ 802.11b
® RBW 100 kHz Marker 1 [T1 ]

VEW 300 kHz 4.74 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.461700000 GHz

20 Offset O. dB Marker| 2 [T1

4606 dBm
21.501040000 GHz

1
L PK D1 4.74| dBm v
Frrew] N

PR

{5.26 dBm \

. L) .
2
Mgg)w I ) gy "IWMMJ\,LLWA

|70

F2
Fl

Start 2.44 GH:z 7 MH=z/ Stcp 2.51 GHz

Channel = 11 @ 802.11b
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802.11g Test mode
Band edge — Radiated

Receiver Max.
Frequency | Detector | Readin AT | AFactor | Emission Limit )
Channel (I\(jIHz)y URg @B) |@B@3m)| E | (@Buvim)| e
PK/AV | (dBuV) (dBpv/m)

2375.625 PK 53.31 |-31.70 28.30 49.91 74.00 Pass
2375.625 AV 44.04 |-31.70 28.30 40.64 54.00 Pass

11 2491.462 PK 5254 |-29.45 29.20 52.29 74.00 Pass
11 2491.462 AV 42.67 | -29.45 29.20 42.42 54.00 Pass

Band edge - Conducted

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.84 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.407240000 GHz
z0 Offset 0. dB Marker| 2 [T1
-40}133 dBm
L1a 2).397100000 GHz
T

T
v

D1 -3.84 dBm
L)

D2 —-23.84 dpm

| 40 v 5
HAN TRV AT TIRY N U URIPT T SR ¥, 1 e \/\‘LA«

F1 ‘

Start 2.31 GHz 13 MHEH=Z/ Stop 2.44 GHz

Channel =1 @ 802.11g
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REW 100 kHz Marker 1 [T1 ]

VBW 300 kH=z -3.77 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.4565940000 GHz
zo0 Offpet 0. dB Marker| 2 [T1
=481 50 dBm
Lo 2507540000 GHz
[T Ew|
Lo +
D1 —3.7Fh£IK;y“
l-10 / UL'J ll ’l’*\
20 l
D2 f23.77 dPm \
30 \\,L
| o / '™
VMPV VWWLNMW B
L “ﬂ BTN Y N TN 1
60
-70
F2
Fl

Start 2.44 GHz

802.11n-20 Test mode

Band edge — Radiated

7 MHzZ/

Channel =11 @ 802.11g

stop 2.51 GHz

Receiver Max.
Frequency | Detector | Readin AT | AFactor | Emission Limit .
Channel (I\(jIHz)y UR ’ @B) |@B@sm)| E |(dBuvim) | Ve
PK/AV | (dBuV) (dBpvV/m)

2398.159 PK 53.37 -31.70 28.30 49.97 74.00 Pass
2398.159 AV 43.05 -31.70 28.30 39.65 54.00 Pass

11 2485.351 PK 52.24 -29.45 29.20 51.99 74.00 Pass
11 2485.351 AV 42.31 -29.45 29.20 42.06 54.00 Pass
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Band edge - Conducted

® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -5.55 dBm
Ref 20.5 dBm Att 30 dB SWT 15 ms 2.417120000 GHz
z0 Offset 0. dB Marker| 2 [T1
-43L02 dBm
| 10 20.398440000 GHz
& |
D1 -5.55 dBm %
| _1g LU\LAAV J.

D2 —-25.55 dpm

TUTRE N W A TY T

VNS W L2V NP W WPV T S R X B MA‘H\F

' N

F1

Start 2.31 GHz

13 MHz/

Channel =1 @ 802.11n-20

Stop 2.44 GHz

® RBW 100 kHz Marker 1 [T1 ]

VBW 300 kH=z -5.91 dBm
Ref 20.5 dBm Att 30 dB SWT 10 ms 2.467020000 GHz
20 Offset O. dB Marker| 2 [T1

48141 dBm
m 2L206EE0p00 GHz
&=
1
D1 -5.51 dBm vy
[, A AL |
rv W
|20
D2 }25.91 el Shist ‘k
B / \“««
|- 40 U{
M 2
B IR g b A s e P o s
|- 60
|70
Fz
Fl

Start 2.44 GHz

7 MHz/

Channel = 11 @ 802.11n-20

Stcp 2.51 GHz
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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 50H/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:

= e < 80cm =« s oo
I - _4_9(_:1_11: =< L S . - > Communication
) ) '

Antennae«

EUT« (Wi-Fi Module)«

Pulse Limiter«

/_é\ Receiver«
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.

Note: The worst case was selected to record in this test report.
A. Test setup:

The EUT configuration of the emission tests is EUT + Adapter.
B. Test Plots:

FCCVoltags Tasi

100

o0 4
249000 k=
T43.7324E

870,000 :Hz
40.869dB1

465.000 kHz
42.7404B1

663 .000 kHz
40.493 461

258.000 LH:
43 .438dE]

316.500 kHz
431.173 488
BO

70 4
60

Levsal in gB1
504

7

a0t W

304

wal "ur-\J,,\.’l | v,ﬂr“i'Y_J.l ; .

863,500 k=
18811481

204

109 600.000 LE:

19.8654B1

465.000 Lz
32.4114B1

249,000 kHz
34029481

285.000 kFE  312.000 iz

o+ 33402481 < 32.7304B1

t t | N N t t —t—t—t——+ t 1
130k 300 400 300 800 1M IM 3M 4N 5M 6 B 10 20M 30M

Frequency in Hz

(Plot A: L Phase)
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Conducted Disturbance at Mains Terminals
L Test Data
QP AV
.. Measurement .. Measurement
Frequency Limits Value Frequency Limits Value
MHz dBuVv MHz dBuV
( ) (dBuV) (dBuV) ( ) (dBuV) (dBuV)
0.249 61.8 43.732 0.249 51.8 34.029
0.258 61.5 73.438 0.285 50.7 33.402
0.317 59.8 43.173 0.312 49.9 32.750
0.465 56.6 42.740 0.465 46.6 32.421
0.663 56.0 40.493 0.600 46.0 29.865
0.870 56.0 40.869 0.866 46.0 28.811
L Test Curve
FCC Voltaga Tasi

100

901384 000 1t 663.000 1F: 798.000kHz 924000 LHz 996.000 Hz 1126500 MH:

g [P747868 4292041 43209¢BI  44.190dED 44.133dE) - 43.204d5)

70

60 I ass B aga a1 3

Laval in gB]

30

a0 ? R

20

1 933.000 kHz 1.1265000H:

[ BRE RE mme eem Dl b

15;]]: I E-SIICI 4:;] SSIIG I IE!:.Ei{l 1;»-1 _.‘-II\-: 3}1\-: 4}1\-: 5;»1; ' é ICIrM _.‘-:;M 3-EIlM

Frequency in Hz

(Plot B: N Phase)

CCIC-SET/T (00)

Page 46 of 60




)

Report No.: SET2015-05326

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)
0.384 58.2 42.478 0.254 51.6 33.968
0.663 56.0 42.920 0.398 47.9 31.323
0.789 56.0 43.209 0.861 46.0 31.217
0.924 56.0 44.190 0.933 46.0 30.924
0.996 56.0 44,133 0.992 46.0 30.921
1.127 56.0 43.204 1.127 46.0 29.730

N Test Curve

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 channels, the worst case was selected to record in this report.

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 amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.

For 30MHz to 1000 MHz

Marker, 241.883768 MHz 32.72dBuVim
Level [dBpY/m]
a0
70
&0
an
| [
40 e
ppiptbnr ™
WLN oot
20 \ Ly rvteaf ]
U,—f
20 o— e
10
0
I 20M A0 TOM 100N 200N 300N 500N TOOM 1G
Frequency [Hz]
— MES 14-16841 1
= LIM FCCCLEF QPFAY FCC ClassB, field strength

(Plot A: 30MHz to 1GHz, Antenna Vertical)
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Antenna

Frequency QuasiPeak Bandwidth Limit
height .

(MH2) (dBu V/m) (kH2) (dBp vim) | Antenna Verdict
(cm)

181.36000 37.10 120.000 100.0 43.50 Vertical Pass

241.45000 31.29 120.000 100.0 46.00 Vertical Pass

362.22000 36.59 120.000 100.0 46.00 Vertical Pass

Marker: 834.769539 MHz 39.17 dBpuV/m

Level [dBuV/m]
80

70

60

50

40 e
n b

A A a) A N
30 \ AMJJVWA \MLMNWW
~"\
AN
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 15C H
LIM FCC CI.B F QP/AV FCC ClassB, field strength
(Plot B: 30MHz to 1GHz, Antenna Horizontal)
Antenna
Frequency QuasiPeak Bandwidth Limit
height ;
(MHz) (dBuV/m) (kHz) (@Buvim) | Antenna | Verdict
(cm)
133.7200 33.17 120.000 100.0 435 Horizontal Pass
834.7695 39.17 120.000 100.0 46.0 Horizontal Pass
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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
1 *2412.00 |108.63| PK / / 1.00H 118 112.03 | 28.30 | 4.90 -36.60
1 *2412.00 |97.89| AV / / 1.00H 118 101.29 | 28.30 | 4.90 -36.60
2 4824.00 |5152| PK | 7400 | 2248 | 1.00H 24 48.32 | 32.70 | 7.00 -36.50
2 4824.00 |45.84| AV | 54.00 8.16 1.00H 24 42,64 | 32.70 | 7.00 -36.50
3 7236.00 |50.27| PK | 7400 | 23.73 | 1.00H 107 40.87 | 35.80 | 8.90 -35.30
3 7236.00 4298 | AV | 5400 | 11.02 | 1.00H 107 3358 | 35.80 | 8.90 -35.30
4 9648.00 |50.11| PK | 74.00 | 23.89 | 1.00H 39 3751 | 37.20 | 10.20 | -34.80
4 9648.00 [44.37 | AV | 54.00 9.63 1.00H 39 31.77 | 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 (dBuv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2412.00 |108.95| PK / / 1.00V 109 112.35 | 28.30 | 4.90 -36.60
1 *2412.00 [98.40 | AV / / 1.00V 109 101.80 | 28.30 | 4.90 -36.60
2 4824.00 |52.07| PK | 7400 | 2193 | 1.00V 62 48.87 | 32.70 | 7.00 -36.50
2 4824.00 |45.24| AV | 54.00 8.76 1.00V 62 42.04 | 32.70 | 7.00 -36.50
3 7236.00 |50.91| PK | 74.00 | 23.09 | 1.00V 349 4151 | 35.80 | 8.90 -35.30
3 7236.00 |43.59| AV | 5400 | 1041 | 1.00V 349 3419 | 35.80 | 8.90 -35.30
4 9648.00 [5440| PK | 7400 | 1960 | 1.00V 211 4180 | 3720 11020 | -34.80
4 9648.00 |45.42| AV | 54.00 8.58 1.00V 211 32.82 | 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 [106.95| PK / / 1.00H 202 110.15 | 28.30 | 5.10 -36.60
1 *2437.00 199.28 | AV / / 1.00H 202 102.48 | 28.30 | 5.10 -36.60
2 4874.00 |53.18| PK | 74.00 | 20.82 | 1.00H 187 49.78 | 32.30 | 7.60 -36.50
2 4874.00 |47.42| AV | 54.00 6.58 1.00H 187 44.02 | 32.30 | 7.60 -36.50
3 7311.00 [53.91| PK | 7400 | 20.09 | 1.00H 107 4451 | 36.10 | 8.60 -35.30
3 7311.00 [47.61| AV | 54.00 6.39 1.00H 107 38.21 | 36.10 | 8.60 -35.30
4 9748.00 [49.28| PK | 74.00 | 2472 | 1.00H 144 36.68 | 37.20 | 10.20 | -34.80
4 9748.00 [42.82| AV | 54.00 | 11.18 | 1.00H 144 30.22 | 37.20 | 10.20 | -34.80
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ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 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 |107.86| PK / / 1.00V 104 111.06 | 28.30 | 5.10 -36.60
1 | *2437.00 |97.23 | AV / / 1.00Vv 104 100.43 | 28.30 | 5.10 -36.60
2 4874.00 |50.59| PK | 74.00 | 2341 | 1.00V 304 47.19 | 32.30 | 7.60 -36.50
2 4874.00 |47.37| AV | 54.00 6.63 1.00V 304 4397 | 32.30 | 7.60 -36.50
3 7311.00 |49.00| PK | 74.00 | 25.00 | 1.00V 203 39.60 | 36.10 | 8.60 -35.30
3 7311.00 [46.50 | AV | 54.00 7.50 1.00V 203 37.10 | 36.10 | 8.60 -35.30
4 9748.00 [48.79| PK | 74.00 | 25.21 | 1.00V 172 36.19 | 37.20 | 10.20 | -34.80
4 9748.00 [43.86] AV | 54.00 | 10.14 | 100V 172 31.26 | 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 (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |110.00| PK / / 1.00H 325 113.30 | 28.60 | 4.70 -36.60
1 *2462.00 [99.65| AV / / 1.00H 325 102.95 | 28.60 | 4.70 -36.60
2 4924.00 |51.96| PK | 7400 | 22.04 | 1.00H 311 48.16 | 33.00 | 7.00 -36.20
2 4924.00 46.94| AV | 54.00 7.06 1.00H 311 43.14 | 33.00 | 7.00 -36.20
3 7386.00 [49.93| PK | 74.00 | 24.07 | 1.00H 330 40.53 | 36.20 | 8.50 -35.30
3 7386.00 |46.15| AV | 54.00 7.85 1.00H 330 36.75 | 36.20 | 8.50 -35.30
4 9848.00 |50.98| PK | 74.00 | 23.02 | 1.00H 42 38.38 | 37.20 | 10.20 | -34.80
4 9848.00 [48.15| AV | 54.00 5.85 1.00H 42 3555 | 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M

(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 |112.14| PK / / 1.00V 34 115.44 | 28.60 | 4.70 -36.60
1 *2462.00 199.33| AV / / 1.00V 34 102.63 | 28.60 | 4.70 -36.60
2 492400 |50.29| PK | 74.00 | 23.71 | 1.00V 55 46.49 | 33.00 | 7.00 -36.20
2 4924.00 4293 AV | 5400 | 11.07 | 1.00V 55 39.13 | 33.00 | 7.00 -36.20
3 7386.00 |[50.93| PK | 74.00 | 23.07 | 1.00V 258 4153 | 36.20 | 8.50 -35.30
3 7386.00 [47.34| AV | 54.00 6.66 1.00V 258 37.94 | 36.20 | 8.50 -35.30
4 9848.00 |[50.09| PK | 74.00 | 2391 | 1.00V 254 37.49 | 37.20 | 10.20 | -34.80
4 0848.00 [47.97| AV | 54.00 6.03 1.00V 254 35.37 | 37.20 | 10.20 | -34.80
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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 (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2412.00 [108.87| PK / / 1.00H 19 112.17 | 28.30 | 5.00 -36.60
1 *2412.00 |98.87 | AV / / 1.00H 19 102.17 | 28.30 | 5.00 -36.60
2 4824.00 15232 PK | 7400 | 2168 | 1.00H 321 48.52 | 32.70 | 7.30 -36.20
2 4824.00 |47.16| AV | 54.00 6.84 1.00 H 321 43.36 | 32.70 | 7.30 -36.20
3 7236.00 |51.09| PK | 7400 | 2291 | 1.00H 207 41.69 | 35.80 | 8.90 -35.30
3 7236.00 [47.73| AV | 54.00 6.27 1.00H 207 38.33 | 35.80 | 8.90 -35.30
4 9648.00 |50.27 | PK | 74.00 | 23.73 | 1.00H 304 37.67 | 37.20 | 10.20 | -34.80
4 9648.00 |43.81| AV | 54.00 | 10.19 | 1.00H 304 31.21 | 37.20 | 10.20 | -34.80
ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (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 |106.31| PK / / 1.00V 174 109.61 | 28.30 | 5.00 -36.60
1 *2412.00 [95.96 | AV / / 1.00V 174 99.26 | 28.30 | 5.00 -36.60
2 4824.00 |53.25| PK | 74.00 | 20.75 | 1.00V 68 49.45 | 32.70 | 7.30 -36.20
2 4824.00 |47.18| AV | 54.00 6.82 1.00V 68 43.38 | 32.70 | 7.30 -36.20
3 7236.00 |51.82| PK | 7400 | 22.18 | 1.00V 169 42,42 | 35.80 | 8.90 -35.30
3 7236.00 |46.69| AV | 54.00 7.31 1.00V 169 37.29 | 35.80 | 8.90 -35.30
4 9648.00 14992 | PK | 7400 | 2408 | 1.00V 298 37.32 | 37.20 |10.20 | -34.80
4 9648.00 |46.42| AV | 54.00 7.58 1.00V 298 33.82 | 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 [108.01| PK / / 1.00H 54 111.21 | 28.30 | 5.10 -36.60
1 *2437.00 [97.32 | AV / / 1.00H 54 100.52 | 28.30 | 5.10 -36.60
2 4874.00 |50.67| PK | 74.00 | 23.33 | 1.00H 117 47,27 | 32.80 | 7.10 -36.50
2 4874.00 |46.21| AV | 54.00 7.79 1.00H 117 42.81 | 32.80 | 7.10 -36.50
3 7311.00 [4952| PK | 7400 | 2448 | 1.00H 328 40.12 | 36.10 | 8.60 -35.30
3 7311.00 [44.62| AV | 54.00 9.38 1.00H 328 35.22 | 36.10 | 8.60 -35.30
4 9748.00 |50.73| PK | 74.00 | 23.27 | 1.00H 19 38.13 | 37.20 | 10.20 | -34.80
4 9748.00 [44.67| AV | 54.00 9.33 1.00H 19 32.07 | 37.20 | 10.20 | -34.80
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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 |107.78| PK / / 1.00V 122 11098 | 28.30 | 5.10 -36.60
1 *2437.00 |97.35| AV / / 1.00V 122 100.55 | 28.30 | 5.10 -36.60
2 4874.00 |5157| PK | 7400 | 2243 | 1.00V 156 48.17 | 32.80 | 7.10 -36.50
2 4874.00 |46.78 | AV | 54.00 7.22 1.00V 156 4338 | 32.80 | 7.10 -36.50
3 7311.00 [49.77| PK | 7400 | 2423 | 100V 98 40.37 | 36.10 | 8.60 -35.30
3 7311.00 [45.64| AV | 54.00 8.36 1.00V 98 36.24 | 36.10 | 8.60 -35.30
4 9748.00 |48.67| PK | 74.00 | 2533 | 1.00V 197 36.07 | 37.20 | 10.20 | -34.80
4 9748.00 [44.68| AV | 54.00 9.32 1.00V 197 32.08 | 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 |106.75| PK / / 1.00V 103 110.05 | 28.20 | 5.10 -36.60
1 *2462.00 [99.44 | AV / / 1.00V 103 102.74 | 28.20 | 5.10 -36.60
2 4924.00 |50.76 | PK | 74.00 | 23.24 | 1.00V 342 46.96 | 33.00 | 7.00 -36.20
2 4924.00 |43.69| AV | 54.00 | 1031 | 1.00V 342 39.89 | 33.00 | 7.00 -36.20
3 7386.00 |50.59| PK | 74.00 | 2341 | 1.00V 179 41.19 | 36.20 | 8.50 -35.30
3 7386.00 |45.63| AV | 54.00 8.37 1.00V 179 36.23 | 36.20 | 8.50 -35.30
4 09848.00 [49.81| PK | 7400 | 24.19 | 1.00V 293 37.21 | 37.30 | 10.10 | -34.80
4 9848.00 [45.41| AV | 54.00 8.59 1.00V 293 3281 | 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 |107.10| PK / / 1.00H 220 110.40 | 28.20 | 5.10 -36.60
1 *2462.00 |97.63| AV / / 1.00H 220 100.93 | 28.20 | 5.10 -36.60
2 4924.00 |51.86| PK | 74.00 | 2214 | 1.00H 343 48.06 | 33.00 | 7.00 -36.20
2 4924.00 |46.82| AV | 54.00 7.18 1.00H 343 43.02 | 33.00 | 7.00 -36.20
3 7386.00 |[50.16| PK | 74.00 | 23.84 | 1.00H 135 40.76 | 36.20 | 8.50 -35.30
3 7386.00 [46.21| AV | 54.00 7.79 1.00H 135 36.81 | 36.20 | 8.50 -35.30
4 9848.00 [48.08| PK | 74.00 | 2592 | 1.00H 177 3548 | 37.30 | 10.10 | -34.80
4 0848.00 [43.77| AV | 54.00 | 10.23 | 1.00H 177 31.17 | 37.30 | 10.10 | -34.80
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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 |106.35| PK / / 1.00H 71 109.65 | 28.30 | 5.00 -36.60
1 *2412.00 [96.56 | AV / / 1.00H 71 99.86 28.30 | 5.00 -36.60
2 4824.00 |51.32| PK | 74.00 | 22.68 | 1.00H 150 47.52 32.70 | 7.30 -36.20
2 4824.00 |45.19| AV | 54.00 8.81 1.00H 150 41.39 32.70 | 7.30 -36.20
3 7236.00 |50.17| PK | 74.00 | 23.83 | 1.00H 337 40.77 35.80 | 8.90 -35.30
3 7236.00 |46.32| AV | 54.00 7.68 1.00 H 337 36.92 35.80 | 8.90 -35.30
4 9648.00 |[49.83| PK | 7400 | 2417 | 1.00H 12 37.23 37.20 | 10.20 | -34.80
4 9648.00 [44.49| AV | 54.00 9.51 1.00H 12 31.89 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 (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier

1 *2412.00 |109.07| PK / / 1.00V 189 112.37 | 28.30 | 5.00 -36.60
1 *2412.00 |97.93 | AV / / 1.00V 189 101.23 | 28.30 | 5.00 -36.60
2 4824.00 |50.40| PK | 74.00 | 23.60 | 1.00V 96 46.60 32.70 | 7.30 -36.20
2 4824.00 |44.33| AV | 54.00 9.67 1.00V 96 40.53 32.70 | 7.30 -36.20
3 7236.00 |51.07| PK | 7400 | 2293 | 1.00V 233 41.67 35.80 | 8.90 -35.30
3 7236.00 |47.76| AV | 54.00 6.24 1.00V 233 38.36 35.80 | 8.90 -35.30
4 9648.00 [48.71| PK | 7400 | 25.29 | 1.00V 304 36.11 37.20 | 10.20 | -34.80
4 9648.00 |44.96| AV | 54.00 9.04 1.00V 304 32.36 37.20 | 10.20 | -34.80

ANTENNAPOLARITY & TEST DISTANCE:

HORIZONTALAT 3 M (802.11n-20--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 |108.03| PK / / 1.00H 349 111.23 | 28.30 | 5.10 -36.60
1 *2437.00 [99.12 | AV / / 1.00H 349 102.32 | 28.30 | 5.10 -36.60
2 4874.00 |52.08| PK | 74.00 | 2192 | 1.00H 309 48.68 | 32.30 | 7.60 -36.50
2 4874.00 |48.33| AV | 54.00 5.67 1.00H 309 4493 | 32.30 | 7.60 -36.50
3 7311.00 [51.42| PK | 7400 | 2258 | 1.00H 188 42.02 | 36.10 | 8.60 -35.30
3 7311.00 [48.30| AV | 54.00 5.70 1.00H 188 38.90 | 36.10 | 8.60 -35.30
4 9748.00 [49.73| PK | 74.00 | 2427 | 1.00H 74 37.13 | 37.20 | 10.20 | -34.80
4 9748.00 |46.01| AV | 54.00 7.99 1.00H 74 3341 | 37.20 | 10.20 | -34.80
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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 |108.83| PK / / 1.00V 205 112.03 | 28.30 | 5.10 -36.60
1 *2437.00 |98.51 | AV / / 1.00V 205 101.71 | 28.30 | 5.10 -36.60
2 4874.00 |52.85| PK | 7400 | 21.15 | 1.00V 262 49.45 | 32.30 | 7.60 -36.50
2 4874.00 |48.63| AV | 54.00 5.37 1.00V 262 4523 | 32.30 | 7.60 -36.50
3 7311.00 |5150| PK | 74.00 | 2250 | 1.00V 338 42,10 | 36.10 | 8.60 -35.30
3 7311.00 [45.96| AV | 54.00 8.04 1.00V 338 36.56 | 36.10 | 8.60 -35.30
4 9748.00 |50.37| PK | 74.00 | 23.63 | 1.00V 152 37.77 | 37.20 | 10.20 | -34.80
4 9748.00 [42.31| AV | 5400 | 11.69 | 1.00V 152 29.71 | 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 (dBuVv/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 *2462.00 |108.21| PK / / 1.00H 235 111.51 | 28.20 | 5.10 -36.60
1 *2462.00 |99.59| AV / / 1.00H 235 102.89 | 28.20 | 5.10 -36.60
2 4924.00 |51.78| PK | 74.00 | 22.22 | 1.00H 104 47,98 | 33.00 | 7.00 -36.20
2 4924.00 |46.27 | AV | 54.00 7.73 1.00H 104 42.47 | 33.00 | 7.00 -36.20
3 7386.00 [51.42| PK | 74.00 | 2258 | 1.00H 329 42.02 | 36.20 | 8.50 -35.30
3 7386.00 |46.17| AV | 54.00 7.83 1.00H 329 36.77 | 36.20 | 8.50 -35.30
4 9848.00 |51.85| PK | 74.00 | 22.15 | 1.00H 190 39.25 | 37.30 | 10.10 | -34.80
4 9848.00 [46.02| AV | 54.00 7.98 1.00H 190 3342 | 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 (dBuV/m)| (dB) Height Angle | Value | Factor | Factor | amplifier
1 | *2462.00 (109.29| PK / / 1.00V 176 11259 | 28.20 | 5.10 -36.60
1 | *2462.00 [99.44 | AV / / 1.00V 176 102.74 | 28.20 | 5.10 -36.60
2 4924.00 |50.02| PK | 74.00 | 23.98 | 1.00V 117 46.22 | 33.00 | 7.00 -36.20
2 4924.00 |44.31| AV | 54.00 9.69 1.00V 117 40.51 | 33.00 | 7.00 -36.20
3 7386.00 [51.26| PK | 74.00 | 22.74 | 100V 294 4186 | 36.20 | 8.50 -35.30
3 7386.00 [47.21| AV | 54.00 6.79 1.00V 294 37.81 | 36.20 | 8.50 -35.30
4 0848.00 [49.59| PK | 74.00 | 24.41 | 100V 84 36.99 | 37.30 | 10.10 | -34.80
4 9848.00 [43.54| AV | 54.00 | 10.46 | 1.00V 84 30.94 | 37.30 | 10.10 | -34.80
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REMARKS: 1. Emission level (dBuV/m) =Raw Value (dBuV) +Antenna Factor (dB/m) + Cable
Factor (dB) +Pre-amplifier Factor
2. The other emission levels were more than 20dB below the permissible value has no
need to be reported.
3. The other emission levels were more than 20dB below the permissible value has no
need to be reported.
4. Margin value = Limit value- Emission level.

5. The limit value is defined as per 15.247
6. “ *”: Fundamental frequency

** END OF REPORT **
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