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1. General Information

1.1. EUT Description

EUT Type ..covovveviiiiiiieee. : REACH9771

Serial NO......oooevvieiieeiiene © na

Hardware Version................. . 9771 V3.1

Software Version .................. : E9771-eng 2.3.5 GRJ90 eng.Root.20120825.052322.test-keys

Applicant..........ccoveeererennenn. . Reach Tec(Xiamen) CO.,LTD
5th Floor, 51#, Wang Hai Road, Software Park II, Xiamen, Fujian
Province

Manufacturer .........ccceeenneee. : Reach Tec(Xiamen) CO.,LTD
Sth Floor, 51#, Wang Hai Road, Software Park II, Xiamen, Fujian
Province

Frequency Range.................. : 802.11b/g -20MHz: 2.412GHz - 2.462GHz

Channel Number................... 11

Modulation Type .........c........ : DSSS, OFDM

Antenna Type......ccccevvueeennnen. :  PIFA Antenna

Antenna Gain............c.......... : 0dBi

Note 1: The EUT is a REACH9771, it contains WIFI Module operating at 2.4GHz ISM band;It
supports 802.11b, 802.11g, 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.
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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
1 47 CFR Part 15 Radio Frequency Devices
(10-1-09 Edition)

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

No. Section Description Result
1 15.247(a) Number of Hopping Frequency (n.a)
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(a) Carrier Frequency Separation (n.a)
5 15.247(a) Time of Occupancy (Dwell time) (n.a)
6 15.247(c) Conducted Spurious Emission PASS
7 15.247(c) Band Edge PASS
8 15.207 Conducted Emission PASS
9 15.209 15.247(c) Radiated Emission PASS
10 15.247(d) Power spectral density (PSD) PASS

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.4 2009.

These RF tests were performed according to the method of measurements prescribed in KBD558074.

Page 4 of 44




DRLAB,
— SZ12090024W02

1.3. Facilities and Accreditations
1.3.1. Facilities

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L3572.

All measurement facilities used to collect the measurement data are located at 3/F, Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen, 518055 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22; the FCC registration number is 741109.

1.3.2. Test Environment Conditions

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

Temperature (°C): 15-35
Relative Humidity (%): 30-60
Atmospheric Pressure (kPa): 86-106
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2. 47 CFR Part 15C Requirements

2.1. Peak Output Power

2.1.1. 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.

2.1.2. Test Description

The measured output power was calculated by the reading of the Power Meter and calibration.

A. Test Setup:

EUT
Fover
Mheter @,\
*

(Wi-Fi Module)

The EUT (Equipment under the test) which is powered by the Battery, is coupled to the Power Meter;
the RF load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated
to correct the reading.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date
Power Meter Agilent E4418B MY45100845 | 2012.02
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2.1.3. Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF

output peak power of the Module.

2.1.3.1. 802.11b Test mode

Measured Output Peak Power Limit :
Channel | Frequency (MHz) Verdict
dBm W dBm
1 2412 8.95 0.007852 PASS
6 2437 8.69 0.007396 30 PASS
11 2462 7.58 0.005728 PASS
2.1.3.2. 802.11g Test mode
M d Output Peak P Limit
Channel | Frequency (MHz) A R e PO Sl Verdict
dBm w dBm
1 2412 6.38 0.004345 PASS
6 2437 5.11 0.003243 30 PASS
11 2462 3.73 0.002361 PASS
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2.2.  Bandwidth
2.2.1. 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.
2.2.2. Test Description

A. Test Set:

i ]

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 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:

Model
E4407B

Cal. Due
1 year

Cal. Date
2012.02

Serial No.
US39240505

Description Manufacturer

Spectrum Analyzer Agilent

2.2.3. Test Result

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

2.2.3.1. 802.11b Test mode

A. Test Verdict:

F 6 dB Bandwidth
Channel r(el\(}[ﬁ;)cy (N?Igz;w Refer to Plot Limits(kHz) Result
1 2412 10.09 Plot A >500 PASS
6 2437 10.29 Plot B >500 PASS
13 2462 10.41 Plot C >500 PASS
B. Test Plots:
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L Agllent

Ref 5 dBm

13:39:38 Sen 5 2012

Atten 15 dB

R T

A Mkr2 10,09 MHz
0.039 dB

Peak |
Log

Center 2.412 GHz
#Res BW 100 kHz

Undefined header

Adgilent

Ref 5 dBm

W

i

Centgr.ffl.di? GH?
#Res BW 100 kHz

Undehned header

133727 Sep 5

ET T A P 2

L

Span 40 MHz

FVBW 300 kHz Sweep 9.99 ms (1000 pts)

(Plot A: Channel 1: 2412MHz @ 802.11b)

2012

A MEr2
_.ﬂmen 1_{1 dB

%‘i“"h"ﬂh‘ Iﬂi]l‘ﬂ ."“‘:I"“P‘T;r i
. "1: -I'h

i'u

"

; N
J &
g™

.-Span dl.:.llh-lll"lz !
Sweep 9.99 ms (1000 pis)

FVBW 300 kHz

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

2.39200000 GHz

| 2.41700000 GHz

| On

Freq/Channel

Center Freq
2 41200000 GHz

Start Freq

otop Freq
243200000 GHz

CF Step
4.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
off

On

: | Freg/Channel

Center Freq
2 43700000 GHz

Start Freq

Stop Freq
245700000 GHz

CF Step
4 00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
Off
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- Agilent  13:34:45 S 5 2012

Hef 3 dBm
=

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

|;: |'. 1.
IIII

R T Freg/Channel

A Mir2 1041 MHz

0.106 dB

On

Span 40 MHz

Sweep 9.99 ms (1000 pis)

(Plot C: Channel 11: 2462MHz (@ 802.11b)

2.2.3.2. 802.11g Test mode

A. Test Verdict:

Center Freq
2 46200000 GHz

Start Freq
2 44200000 GHz

Stop Freq
2 48200000 GHz

CF Step
4.00000000 MHz
futo |

Freq Offset
0.00000000 Hz

Signal Track

Mag

Off

Frequency | 6 dB Bandwidth Limits
Ch | Refer to Plot Result
anne (MHz) (MHz) efer to Plo (kHz) esu
1 2412 16.46 Plot D >500 PASS
6 2437 16.50 Plot E >500 PASS
11 2462 16.50 Plot F >500 PASS
B. Test Plots:
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Agilent 11:44:44 Ses 5 2012 R T
A MEr2 16.46 MHz
Ref 5 dBm Atten 15 dB 0.595 dB

Freq/Channel

1

Center Freq

Peak 1 2 41200000 GHz
i ilrl i“ﬁl"{‘fl: A .-1 E].”I--"i 5 [ —
QU ATV il
hﬁ

Start Freq
2 39200000 GHz

Stop Freq
2.43200000 GHz

Wiyt g, CF Step
il 4 00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pis)

(Plot D: Channel 1: 2412MHz @ 802.11g)

+ Agilent  11:40:32 Sep 5 2012 R T Freq/Channel
A Mkr2 16.50 MHz

.q
E::f T Aen 1908 T - T e _cnter Freq
: : 2 43700000 GHz
Log W ? | | ]
10 |' o ‘I'IIH""Iu'l il .‘Iu riy -‘l' l.~.-|i|'r e ,J
dB/ | ' ' i ; o Start Freg
Offst " | 2 41700000 GHz
1 | 1 ————————————
i) ' Stop Freq
- : Al - : | 245700000 GHz
0.4 i, e |
Irh“‘f" | CF StED
iy 4 00000000 MHz
| Auto Mar
Freq Offset
0.00000000 Hz
Signal Track
| On of

Center 2.437 GHz ' ' Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweap 9.99 ms (1000 pts)

Undefine

(Plot E: Channel 6: 2437MHz @ 802.11g)
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- Agilent

11:50:00 Sep 5. 2012 R_T _|rieqiChannel

A Mkr2 16

Ref 5 dBm Atten 15 dB 0.225 Center Freq
Peak . 2 46200000 GHz
Log & ' . —
10 =g i St 2
" P i Ilr Pt TN Start Freq
| 2 44200000 GHz
Stop Freq
2 48200000 GHz
e CF Step
S 4 00000000 MHz
Aue Mg
Freq Offset
0.00000000 Hz
Signal Track
On Off
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweeap 9.99 ms (1000 pts)

(Plot F: Channel 11: 2462MHz @ 802.11g)
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2.3. Conducted Spurious Emissions

2.3.1. 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.

2.3.2. Test Description
See section 2.2.2 of this report.
2.3.3. 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.

2.3.3.1. 802.11b Test mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency - .
Channel (MHz) Out of Band | Refer to Plot Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 -38.49 Plot A.1/A.2 4.21 -15.80 PASS
6 2437 -39.12 Plot B.1/B.2 3.52 -16.50 PASS
11 2462 -38.48 Plot C.1/C.2 3.73 -16.30 PASS
B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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I Agilent 142916 Sep 5, 2012 R T

Mkr1 2.421 GHz
BAten 25 dB 4.213 dBm

Stop 3 GHz

(Plot A.1: Channel = 1, 30MHz to 3GHz)

Agilent  14:30:07 Sen 5, 2012 BT

Mkr1 24.45 GHz
#itten 25 dB 38.49 dBm

Stop 25 GHz

(Plot A.2: Channel = 1, 3GHz to 25GHz)
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o Agllent  14:26:50 Sep 5, 2012 R T

Mkr1 2.443 GHz
#Atten 25 dB 3.519 dBm

Stop 3 GHz

(Plot B.1: Channel = 6, 30MHz to 3GHz)

o Agilent  14:27:38 Sep 5, 2012 R T

Mkr1 24.07 GHz
#hAtten 25 dB 39.12 dBm

Stop 23 GHz

VEW 1 MH:z

(Plot B.2: Channel = 6, 3GHz to 25GHz)
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o Agilent  14:24:04 Sep 5, 2012 E T

Mkr1 2.480 GHz
#Atien 25 dB 3.732 dBm

Start 30 MHz Stop 3 GHz
#Hes BW 300 kHz VBW 300 kHz

(Plot C.1: Channel = 13, 30MHz to 3GHz)

= Agllenf  14:25:00 Jul 25, 2012 BT

Mkr1 24.67 GHz
#Atten 25 dB -38.48 dBm

Stop 25 GHz

VEW 1 MHz

(Plot C.2: Channel = 13, 3GHz to 25GHz)
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2.3.3.2. 802.11g Test mode
A. Test Verdict:
Measured  Max. Limit (dBm)
Frequency X .
Channel (MH?2) Out of Band | Referto Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 -39.34 Plot D.1/D.2 -0.04 -20.00 PASS
6 2437 -38.63 Plot E.1/E.2 -0.53 -20.53 PASS
11 2462 -38.78 Plot F.1/E.2 -1.51 -21.51 PASS
B. Test Plots:

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

: Agilent  14:08:20 Sep 5, 2012 R T

Mkr1 2.421 GHz
Ref 16 dBm #Atten 25 dB 0.036 dBm

Start 30 MHz Stop 3 GHz
HRes BW 300 kHz p B2, pils

(Plot D.1: Channel = 1, 30MHz to 3GHz)
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Start 3 GHz

14:10:44 Sep 5, 2012 R T

Mkr1 23.96 GHz
#Atten 25 dB -39.34 dBm

Stop 25 GHz

HRes BW 1 MHz p p

= Agilent

(Plot D.2: Channel = 1, 3GHz to 25GHz)

14:14.06 Se 5, 2012 R T

Mkr1 2.436 GHz
#Atten 25 dB 0.526 dBm

Stop 3 GHz

(Plot E.1: Channel = 6, 30MHz to 3GHz)
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2 Agilent

Ref 16 dBm
Peak

Start 3 GHz

141532 Sep 5, 2012 R T

Mkr1 24.01 GHz
#Atten 25 dB -38.63 dBm

Stop 25 GHz

#Res BW 1 MHz p p

0 Agilent

Ref 16 dBm

Start 30 MHz
HHes BW 300 kHz VBW 300 kHz

(Plot E.2: Channel = 6, 3GHz to 25GHz)

14:18:55 Sep 5, 2012 R T

Mkr1 2.473 GHz
#Atten 25 dB -1.507 dBm

Stop 3 GHz

(Plot F.1: Channel = 13, 30MHz to 3GHz)
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= Agilent

14:19:50 Sep 5, 2012 E T

HAtten 25 dB

(Plot F.2: Channel = 13, 3GHz to 25GHz)

Mkr1 2462 GHz
-38.78 dBm

Stop 25 GHz
Sweep 220 ms (401 pts
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2.4.  Power spectral density (PSD)
2.4.1. 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.

2.4.2. Test Description
See section 2.2.2 of this report.
2.4.3. Test Result

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

Scale the observed power level to an equivalent value in 3 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where BWCF = 10log (3 kHz/100
kHz =-15.2 dB).

PSD = Reading Value + Cable loss + BWCF

2.4.3.1. 802.11b Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Frequency | Measured PSD | Refer to BWCF Scale Result Limit
Channel Verdict
(MHz) (dBm/100kHz) Plot (dB) (dBm/3kHz) (dBm/3kHz)

1 2412 1.562 PlotA | -15.2 -13.638 8 PASS

6 2437 -0.295 PlotB | -15.2 -15.495 8 PASS

11 2462 -2.792 PlotC | -15.2 -17.992 8 PASS
Measurement uncertainty: +=1.3dB
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B. Test Plots:

5 Agllent  17:01:25 Sep 5, 2012 R T

Mir1 241120 GHz
Ref 15 dBm Atten 25 dB 1.562 dBm
Peak
Log 3

10
4B wﬂ_"nwwwﬂ«imﬁ.—’ﬂ-n%v |

Offst e e,

s v RN

M1 52
53 FC
Al
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts)

e
(Plot A: Channel =1 @ 802.11b)

- Agilent  17.02.00 Sep 5, 2012 R T

Mir1 243685 GHz
Ref 15 dBm Atten 25 dB 0.295 dBm
Peak
Log
i R
dBJf b e el PRSP L
st ,r"hl'w _4""""&1,
1 W "\

.

dB 0 N

X

Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pis)

(Plot B: Channel = 6 @ 802.11b)
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- Agilent  17:02:35 Sep 5, 2012 R T
Mkr1 246315 GHz
Ref 15 dBm Atten 25 dB -2.792 dBm
Peak
Log
10 i
dB/ T Y Nt T T Y
Offst Joe T T
- i
1 ..w“"/L A,
dB ~ S
ﬂr‘lf \’k
7 B
S "\
j’ !
y ‘/;. AW

M1 52
53 FC

Al
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts)

(Plot C: Channel = 11 @ 802.11b)

2.4.3.2. 802.11g Test mode

A. Test Verdict:

Spectral power density (dBm/3kHz)
Frequency | Measured PSD | Referto | BWCF Scale Result Limit
Channel Verdict
(MHz) (dBm/100kHz) Plot (dB) (dBm/3kHz) | (dBm/3kHz)

1 2412 -1.871 PlotA | -15.2 -17.071 8 PASS

6 2437 -3.916 PlotB | -15.2 -19.116 8 PASS

11 2462 -4.727 PlotC | -15.2 -19.927 8 PASS
Measurement uncertainty: +1.3dB
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B. Test Plots:

- Agllent  17:04:47 Sep 5, 2012 R T

Mir1 240450 GHz
Ref 15 dBm Atten 25 dB -1.871 dBm
Peak
Log
10 $
f}?.—.: it A ”"Uu e ofrsfiralira gy

1 \

® | "
- AR

]

M1 52
53 FC
AL
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts)

e
(Plot D: Channel =1 @ 802.11g)

- Agllent  17.04:07 Sep 5, 2012 R T

Mkr1 2.44450 GHz
Ref 15 dBm Atten 25 dB 3.916 dBm
Peak
Log
10 X
dBl ‘i\
Offst AR ARAAAARANAT Al | oA ST AR AT
1 | |

k

dB | \‘1
i .

ol Y

i \

M1 52
53 FC
Al
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts)

(Plot E: Channel = 6 @ 802.11g)
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i Agilent  17:03:33 Sep 5, 2012 R T

Mkr1 246700 GHz
Ref 15 dBm Atten 23 dB -4.727 dBm
Peak

Log
10
B &

Offst AT RV VY (BT TWRY SOV VRN FWTTY PR R PRV e 1'-.&,"'.'

1 | U

/ |
dB f

7 ™

1

M1 52
53 FC
An
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz VBW 300 kHz Sweep 4 ms (401 pts)

(Plot F: Channel = 11 @ 802.11g)
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2.5. Band Edge
2.5.1. 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.

2.5.2. Test Description

A. Test Setup

Communication
Antenna

Test Antenna

A

Turn Table

ey
AT

Service Receiver — Preamplifier
Supplier

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 Im 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
Receiver Agilent E7405A US44210471 | 2012.03 lyear
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2012.03 | 2year
Test Antenna Schwarzbeck | BBHA 9120C | 9120C-384 2012.03 lyear
2.5.3. Test Result
The lowest and highest channels are tested to verify the band edge emissions.
The measurement results are obtained as below:
E [dB o V/ In] =[L<+A’1‘+A1f;mm- [dB], A’l‘ =I_1(';\hlc loss [dB]'G])IC;\m]) [dB]
Ax: Total correction Factor except Antenna
Uk Receiver Reading
Gt Preamplifier Gain
Aro: Antenna Factor at 3m
2.5.3.1. 802.11b Test mode
The lowest and highest channels are tested to verify the band edge emissions.
A. Test Verdict:
Receiver Max. Limit
Channel Frequency Reading Ar Aractor Emission (dBuV/ | Verdic
(MHz) U (dBuV) (dB) | (dB@3m) | E (dBuV/m) m) t
PK AV PK AV | PK | AV
1 2412 51.61 | 42.48 | -30.93 32.56 5324 | 44.11 | 74 | 54 | PASS
11 2462 50.12 | 41.60 | -29.05 32.5 53.57 | 45.05 | 74 | 54 | PASS
B. Test Plots:
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- Agilent  11:00:28 Sep 5, 2012 R T
Mkrl 2.41395 GHz
Ref 110 dBuV #Anen 15 dB 96.11 dBuV
ek [ . -
Log | )
10 | ."'f’f H‘k

dii i § 1
N NI

e S e i o B e e e L
Dl ' A
T4.0
dBpV |
Center 2.376 GHz Span 132 MHz
FRes BW 1 MHz FBW 1 MHz Sweep 4 ms (401 pts)
Mharher Temos Typa X Aacis Amplitude
1 n Frig 2 41395 GHe 90,11 dByV
2 L] Freq 239052 GHz 51,81 dhyv

(Plot A1l: Channel = 1 PEAK @ 802.11b)

3% Agllenf  11:0223 Sep 5, 2012 i
Mkr1 241329 GHz
Ref1100dBV ~ #Atten 15d8_ - _ sAaD2dBpV
#Avg
Leg
10 5
dBl | f”“'ﬁ\. Meas Uncal
| i
: I | | | R /.I" 'l,\
DI L o
510 — —
dBev |
Center 2.376 GHz Span 132 Mtz
#Res BW 1 MHz SVBW 30 Hz Sweep 9.087 s (401 pts)
Warker Traoe Type ¥ Axis Armplduce
1 {13 Freqg 241339 GHx 24.02 dBW
2 {1} Ftiq 235052 GHEx -l?“dﬂu,\l'

(Plot A2: Channel =1 AVG @ 802.11b)
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i Agllent  11:084%9 Sep 5. 2012 R T
Mkr1 2.46328 GHz
Ref 110 dBv #Atten 15 dB 95.1 dBuV
#Peak i
Log P -
10 T f T
dBf s ! |-
-\H'-—u-ﬂﬁ\-rl..._x\_‘_\- 2
= o S o N S ¥, TSN TR
1
74.0
dBuV
Start2452GHz " swp25GHz
#Res BV 1 MHz #VBW 1 MHz — Sweep 4 ms (401 pis)
Markey Timos Tyoe X Ao Arnplitude
1 {1 Freg 245378 GHr 851 dByV
2 11} Fidsg 248358 G 5012 dBpV

(Plot B1: Channel = 11 PEAK @ 802.11b)

o Agilent 110538 Sep 5. 2012 Rl
Mkr2 248356 GHz
Ref 110 dBu\ #Atten 15 dB 41.6 dBuV
=
| 1
10 I
dgi | fa-——'"_"“‘i_‘—“-,,xﬁ_ Meas Uncal
s \
|
o F | | ! . — —
5 B N U S—
54.0
dBgV |
|
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz BV 30 Hz Sweep 3.304 5 (401 pts)
| Marknr Trace Type * Axia Arrpdibade
| 1 {1 Fregq 2 40328 GHz 84,15 dByV
2 (1 Freq 2 AR358 GHz 41.8 dByV

1
(Plot B2: Channel = 11 AVG @ 802.11b)

2.5.3.2. 802.11g Test mode

The lowest and highest channels are tested to verify the band edge emissions.
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A. Test Verdict:
Recelver Max. Limit
Channel Frequency Reading At AFactor Emission (dBpV/ Verdict
(MHz) Uz (dBuV) (dB) (dB@3m) | E (dBuV/m) m)
PK AV PK AV PK | AV
1 2412 60.35 | 40.01 | -30.93 32.56 6198 | 41.64 | 74 | 54 | PASS
11 2462 60.72 | 45.01 | -29.05 32.5 64.17 | 48.46 | 74 | 54 | PASS
B. Test Plots:
 Agilent 105649 Sep 5 2012 R T
Mkr1 240669 GHE
Hael 120 dBp\V .!A.ll_un 25 dB 9452 dBu\V )
#Peak
Log .
= .
!
S S | U FU—— ———— . TER ’/ lhq" I
]|
T4.0
dBuV
Start 2.31 GHz Stop 24423 GHz
#Res BW 1 MHz AWEWIMH: =~ Sweoep 4 ms (401 pts)
Bk Tiiietns Typa X A Aire] i Db

(Plot C1: Channel = 1 PEAK @ 802.11g)

= Agllent 105455 Sep 5. 2012 R T
Mkr1 240570 GHz
Ref 90 dBxV #Atten 10 dB 6677 dBuV
o A . G677 dBuV
Log N
10 o
dBf [T Meas Uncal
_— “
e L
m
540
BV
Start2.31 GHz  Stop 2442 GHz
#Res BW 1 MHz SVBW 30 Hz Sweep 9.087 s (401 pts)
AP ) T Typs X Ao Arrapl i
1 i1 Firisgy Z 40570 GHE BATT dBuV
2 1) Freg 2 ID05T GHz 41,01 diipy
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(Plot C2: Channel = 1 AVG @ 802.11g)

= Agllent 104802 Sep 5, 2012 R T
MEkr1 245524 GHz
Ref 110 dBpV #Atben 25 dB 93.85 dBuV
#Peak - . , . . . . . :
Log &
“] _,-"’- Ao .\_,_\_\_.._..v_\_la—n—\.--'\-l""'\-l-!-'\-.a-_,.l_\
= M'H‘n_‘\._\’ M""'\é
'L""\J..,-\_,,..n i A i ool i)
m
T4.0
dBpV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHE WEW 1 MHz Sweep 4 ms (401 pts)
Follaarhan Tem Tiypes X Asi Arnplitusde
1 i Freq 2 45524 Gz 9385 dByV
2 in Freq 2 48308 GHz 00.72 dByY

(Plot D1: Channel = 11 PEAK @ 802.11g)

= Agllent 105143 Seo 5, 2012 R T
Mkr1 246540 GHz
Ref 90 dBuV #Atten 10 dB 69.93 dBp\V
fifug
L-ug i
10 e
dBr [/ \ Meas Uncal
’ ! - : — I
— =
m
54.0
dBu\
Crimon —_— -"m:r..'t]:;:'-'i:?-'f;i-_l_z"
#Res BW 1 MHz #VBW 30 Hz Sweep 3.304 = (401 pis)
[SEn ey Trmon Types X A Arrpliuchn
i 1} Freg 2 48540 Gz £0.53 dBpy
4 1) Freg 2 48280 GHz 45.01 dBpv

(Plot D2: Channel = 11 AVG @ 802.11g)
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2.6. Conducted Emission
2.6.1. 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/50€2 line impedance stabilization network (LISN).

Conducted Limit (dBuV)
Frequency range (MHz) ;
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
NOTE:

(a) 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.

2.6.2. Test Description

A. Test Setup:

Communication
Antenna

EUT (WI-FI MOdule)

%

Pulse Limiter

LISN r%\
Receiver
\D O_—
Service /

Supplier

<80cm>

<o

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 the Battery charged with the AC Adapter which is powered by 120V, 60Hz
AC mains supply. 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
Receiver Agilent E7405A US44210471 | 2012.05 | lyear
LISN Schwarzbeck | NSLK 8127 812744 2012.05 | lyear
Service Supplier R&S CMU200 100448 2012.05 | lyear
Pulse Limiter (20dB) | Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)

2.6.3. 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 + Charger.

B. Test Plots:

dBuy

Freq: 285.0 kHz

- Peak: 4869 dBu/
s [JPeak: 41.74 dBuV
Ay 4077 dBuv

7

:'"

_Ah\"— \ ||1 1 |||f‘llﬂﬂmﬂrf‘mnmrrrrrmrr I Al TR i ®

JW 12 E 1 e ——m—

160k 1M 10 J0M

(Plot A: L Phase)
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150 k

==

- y
L

F!'qu ?‘5]_!] kHz
= Pesk: 44 4 dBuv
I —— [ Peak: 41 83 dBuY
Avg: 41,68 dBul

dBul

B0

ﬁ

T

T

T Tl AR ©

o 30M

20

(Plot B: N Phase)
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2.7. Radiated Emission
2.7.1. 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:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30 - 88 100 3
88 -216 150 3
216 - 960 200 3
Above 960 500 3
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: 54dBuV/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)

2.7.2. Test Description

A. Test Setup:
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Communication
Antenna

{

Test Antenna

™
ch—--
—

|

Turn Table

OO,
e

Service
Supplier

Receiver

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 of the EUT is powered by the Battery charged with the AC Adapter which is powered by
120V, 60Hz AC mains supply. 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 EUT is activated and controlled by the Wireless Router via a Common Antenna,
and is set to operate under hopping-on test mode.

For the Test Antenna:

(a) 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.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2012.05 | lyear
Receiver Agilent E7405A US44210471 | 2012.05 | lyear
Semi-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2012.05 | 2year
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2012.05 lyear
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2012.05 lyear
Test Antenna - circular R&S ACO004R1 0749.3000.03 | 2012.05 lyear
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3.

2.7 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 [dB 1 V/m]| =UrtAsitAsco [dB]; Ar =Leacios [AB]-Goreans [dB]
Ax: Total correction Factor except Antenna
Ux: Receiver Reading
Gyt Preamplifier Gain
Areo: Antenna Factor at 3m

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

2.7.3.1. 802.11b Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency | Fundamental Emission (dBuV/m) Antenna
L Refer to Plot
1 (MHz) PK AV Polarization
! 2412 &5.59 N/A Horizontal Plot A.2
87.61 N/A Vertical Plot A.3
6 2437 87.15 N/A Hori.zontal Plot B.2
85.04 N/A Vertical Plot B.3
4 A Hori | Pl 2
1 2462 86.40 N/ orl.zonta ot C
87.71 N/A Vertical Plot C.3

Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 1
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90DBu! ) Limit Line
No Frequency Peak Amp Lint 0 Max Hold Peak Line
1 2851M 3518 DBuvV 46.00 PeakOQ
2...546.0 M 33:98 DBUV 46.00
S0DBX 24100 M 85,59 DBUV 54.00
4 6617.5M 43i93 DBuV 54.00
70DBu
60DBu’
50DBuY
| '])

40DBuY v

30DBu
st A Jhl M ur/t |
10DBuY / 'V R
30M 40M  50M 60M 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(
(Plot A.2:  Antenna Horizontal, 30MHz to 25GHz)
SODBU P Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 1328M 283§DBWV 4350 PeakO
2 720.6.M ...31.36 DBuvV 46.00
S0DBuY 24115M 87,61 DBUV 54.00
4 6595.0 M 4342 DBuV 54.00
70DBuY
60DBu
50DBu’
I y
N
20DBuY M

T

o WMWMM

30DBuY s

b i

A e

10DBu! ”'WU

30M  40M 50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 220G 25¢

(Plot A.3: Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 6
GODEY Limit Line
No Frequency Peak Amp Lint Max Hold Peak Line
1 357.9M 2990 DBuv 46.00 PeakO
2..720.6 M 29:86 DBUV 46.00
S0DBY - 24370 M 87.15 DBUV 54.00
4 11545.0 M 44,76 DBuV 54.00
FoDiB
GODBIY
50DBuY
4
|
i
20DBU VM »\/
30DBu o
i | | \ | I
/\M 1 r\h\ !
TODBY ! \ u J“ W'\ﬁ“'
30M  40M 50M GOM _ 80M 100M 200M 300M _ 400M 500M600M _ 800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 156 20G  25¢
(Plot B.2:  Antenna Horizontal, 30MHz to 25GHz)
SODBU Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 1328M 2770DBWV 4350 PeakO
2....720.6. M 30.42 DBuV 46.00
S0DBug - 24355 M 85.04 DBUV 54.00
4 6600.0 M 43i20 DBuV 54.00
FODBIY
oD
50DBu’
| )
¢
20DBuY !
30DBuY 1 f
N A Tl I o
Gy
10DB 'A AWNJL‘IWW '
)DBU’
30M _ 40M 50M 60M _ SOM_ 100M 200M 300M _400M 500M600M _ 800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 135G 20G 25

(Plot B.3: Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 11
GODEY 5 Limit Line
No Frequency Peak Amp Lint (o] Max Hold Peak Line
1 2056M 31,02DBuv 43.50 Peak O
2.284.1M 3366 DBUV 46.00
S0DBY - 24655 M 86.40 DBUV 54.00
4 11590.0 M  45.67 DBuV 54.00
FoDiB
GODBIY
50DBuY
4
| y
20DBU f'\
| L
30DBu l\
. A W« |
\}\(}W\/ 'y
[\A,\ I\A AJL“A.
T0DBIY V"L wl VR
30M  40M 50M GOM _ 80M 100M 200M 300M _ 400M 500M600M _ 800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 156 20G  25¢
(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)
SODBU o Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 1328 M 2838 DBuvV 43.50 PeakO
2...720.6. M _ 30.75.DBuV. 46.00
S0DBuY 24640 M 87,71 DBUV 54.00
4 19825.0 M 4478 DBuV 54.00
FODBIY
oD
50DBu’
4
|
i\
20DBuY \(\)/\ 'f\‘
: by
30DBuY s
}J\W\ﬂ | | IAWA !
T0DBG i W
30M _ 40M 50M 60M _ SOM_ 100M 200M 300M _400M 500M600M _ 800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 135G 20G 25

(Plot C.5:

Antenna Vertical, 30MHz to 25GHz)
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2.7.3.2. 802.11g Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Channe | Frequency | Fundamental Emission (dBuV/m) Antenna
L Refer to Plot
1 (MHz) PK AV Polarization
81.98 N/A Horizontal Plot D.2
1 2412 -
81.81 N/A Vertical Plot D.3
83.51 N/A Horizontal Plot E.2
6 2437 .
84.07 N/A Vertical Plot E.3
82.00 N/A Horizontal Plot F.2
11 2462 .
84.64 N/A Vertical Plot F.3
Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:
Plots for Channel = 1
GO Limit Line
No Frequency. Peak Amp Lmt Max Hold Peak Line
1 2832M 3431DBUV 4600 o PeakO
2 .7206M . 3123DBuV. 46,00
§0DBy 24085M 8198DBuV  54.00
4 66175M 4286DBUV  54.00
|
40DBu W

30DBu’

Ty

10DBu v \,\f(N V,/‘V M\ny I

30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI10G 15G 20G 25

(Plot D.2:  Antenna Horizontal, 30MHz to 25GHz)
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90DBu! Limit Line
No Frequency Peak Amp Lint Max Hold Peak Line
1 1328 M 2854 DBuvV 43.50 3 Peak O
2..720.6 M 2984 DBuV 46.00 (
S0DBY - 24055 M 81.81 DBUV 54.00
4 195325 M 4517 DBuV 54.00
70DBu’
60DBu’
50DBuY
1
J
|
40DBuY Mﬁ /‘
30DBu !
\ A A | | 1
20\)]\14’ L\ /\/
10DBuY ! WMA "l/’A l
U
30M 40M  50M 60M 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(
(Plot D.3:  Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 6
S0DB Limit Line
No Frequency PeakAmp Lmt 5 Max Hold Peak Line
1 2851M 2774DBuV  46.00 [} PeakO
2....720.6. M 30.46 DBuV 46.00
S0DBuY 24460 M 83,51 DBUV 54.00
4 6600.0 M 43:08 DBuV 54.00
70DBuY
60DBu’
50DBu’
J )
N
40DBuY f\
30DBuY \M
Qa
20DBu
10DB; I V\ju rl\l W
)DBU’
30M 40M  50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI10G 15G 20G  25¢
(Plot E.2:  Antenna Horizontal, 30MHz to 25GHz)
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90DBu! Limit Line
No Frequency Peak Amp Lint 3 Max Hold Peak Line
1 1328M 2772DBWV 4350 ? PeakO
2...120.6 M .. 29.16 DBUV 46.00
S0DBY - 2440.0 M 84.07 DBUV 54.00
4 6600.0 M 42:82 DBuV 54.00
70DBu’
60DBu’
50DBuY
40DBuY )
30DBu T1
MW \M‘V |
10DBuY ' {"N\' IJLWA
30M 40M  50M 60M 80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9G10G 15G 20G  25(
(Plot E.3:  Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 11
S0DB Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 7206M 3076DBuV  46.00 o PeakO
2..2455.0 M 82.00 DBuvV. 54.00
S0DBg - 6600.0 M 43.82 DBUV 54.00
70DBuY
60DBu’
50DBu’
[ :
N
40DBuY '\{
30DBuY
| .m \A | | 1
10DB: ‘A' /\,} ’J
)DBU’
30M 40M  50M 60NV 80M  100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G9GI10G 15G 20G  25¢
(Plot F.2:  Antenna Horizontal, 30MHz to 25GHz)
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R Limit Line
No Frequency Peak Amp Lmt Max Hold Peak Line
1 1328 M 2749 DBuV 43.50 PeakO
2 720.6. M . 30.07 DBuv 46.00
S0DBy - 24505 M 84.64 DBUV 54.00
4 6595.0 M 4261 DBuV 54.00
70DBu
60DBu’
S0DBu
J )
i
40DBuY V(v
2 Winly
30DBu 1
N TI I
AL
10DBuY \ 'J \ w w‘)
30M  40M 50M 60M  80M 100M 200M 300M  400M 500M600M  800M 1G 2G 3G 4G 5G 6G 7G 8G 9G10G 156 20G  25¢

(Plot F.3:

Antenna Vertical, 30MHz to 25GHz)

** END OF REPORT *#*
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