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* We Hereby Certify That:

Tested by:

Reviewed by:

Approved by:

Equipment under Test:
Brand Name:
Model Name:

FCCID:
Applicant:

Manufacturer:

Test Standards:

Test Date(s):

Test Result:

Wei Yanquan
Yao X/'md’ @

Yao Xiaofeng E

X T e “

Shu Luan

1. TEST CERTIFICATION

[P-Link1221-2264

Helicomm

1221-2264

RF2IPLINK 12212264

Helicomm, Inc.

6540 Lusk Blvd. Suite C155 San Diego California United States
92121

Helicomm (Beijing) Inc.

Room312, Beijing Haowei Mansion No.25

Beitaipingzhuang Road, Haidian District, 100088. China

47 CFR Part 15 Subpart C
January 3, 2008 - February 14, 2008

PASS

The equipment under test was tested by Shenzhen Electronic Product Quality Testing Center Morlab
Laboratory. The test data, data evaluation, test procedures and equipment configurations shown in this
report were made in accordance with the requirement of related FCC rules.

The test results of this report only apply for the tested sample equipment identified above. The test
report shall be invalid without all the signatures of the test engineer, the reviewer and the approver.
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2. GENERAL INFORMATION

2.1 EUT Description

EUT Type...ccoovvieviiiiieen. :
Model Name...........cceenneene. :
Serial NO....ccvveviieiieieeiene :
IMEI ..o :
Hardware Version................. :
Software Version .................. :
Modulation Type................... :
Frequency ......cccceeveeiiennnn.n. :
Power Supply.....cccceevevvennennn :
Ancillary Equipments 1........:

Ancillary Equipments 2........ :

Test Sample Sketch............... :

[P-Link1221-2264

1221-2264

(n.a, marked #1 by test site)
(n.a)

1.0

2.1.05

DSSS

2.405GHz - 2.480GHz (at interval of SMHz)
(see Ancillary Equipments 1/2)
Evaluation Board

Model Name:  (n.a.)

Trade Name: (n.a.)

Manufacturer: (n.a.)

Serial No.: (n.a., marked #1 by test site)
AC Adapter

Model Name:  (n.a.)

Trade Name: (n.a.)

Manufacturer:  (n.a.)

Serial No.: (n.a., marked #1 by test site)
Rated Input: ~ 180-230V, 50/60Hz
Rated Output: = 9V, 1200mA

Wire Length: 150cm

The EUT as a Module is positioned on the Evaluation Board which
is powered by AC Adapter. The Module can not work without the
Evaluation Board together with the AC Adapter.

% ~AC Adapter
EUT /‘ U=
L 2

[ ]
7=

PC

Evaluation Board

During the tests, a special program, supplied by applicant, installed
in a Personal Computer (PC) is employed to control the Test
Sample to work appropriately through their serial ports.
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Note I:

Note 2:

The EUT as a Module is positioned on the Evaluation Board, it operating at 2.4GHz band;
the frequencies allocated is F(MHz)=2405+5*(n-1) (1<=n<=16). The lowest, middle, highest
channel numbers of the EUT used and tested in this report are separately 1 (2405MHz), 7
(2440MHz) and 16 (2480MHz).

For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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2.2 Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Wi-Fj,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. | Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices
(10-1-05 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 Radiated Emission PASS
15.247(c)
10 | 15.247(d) | Power spectral density (PSD) PASS
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2.3 Facilities and Accreditations

2.3.1 Facilities

Shenzhen Electronic Product Quality Testing Center 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 L1659.

All measurement facilities used to collect the measurement data are located at Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen 518055 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.

2.3.2 Test Environment Conditions

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

Temperature (°C): 20-25
Relative Humidity (%): 40 - 60
Atmospheric Pressure (kPa): 96
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3. 47 CFR PART 15C REQUIREMENTS

3.1 Peak Output Power

3.1.1 Requirement

According to FCC section 15.247(b)(1), for frequency hopping systems that operates in the 2400MHz
to 2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz
to 2483.5MHz band, it 1s 0.125Watts.

3.1.2 Test Description

A. Test Setup:

- Attenuator 1
Service

' Power EUT

Simulator Splitter

Spectrum \\

Analyzer Attenuator 2 (Wi-Fi Module)

The EUT of the EUT, which is powered by the Battery, is coupled to the Spectrum Analyzer (SA) and
the Wi-Fi Service Simulator (SS) with Attenuators through the Power Splitter; the RF load attached to
the EUT antenna terminal is 5S00hm; the path loss as the factor is calibrated to correct the reading.
During the measurement, the EUT of the EUT is activated and controlled by the SS, and is set to
operate under test mode transmitting 339 bytes DHS5 packages at maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Service Simulator Agilent E5515C GB43130131 | 2007.06 lyear
Spectrum Analyzer Agilent E7405A US44210471 2007.07 lyear
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Attenuator 1 Resnet 20dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 3dB (n.a.) (n.a.) (n.a.)
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3.1.3 Test Result

The EUT operates at hopping-off test mode. The lowest, middle and highest channels are selected to
perform testing to verify the conducted RF output peak power of the Module.

A. Test Verdict:

Channel | Frequency (MHZ) Measured Output Peak Power Limit Verdict
dBm W Refer to Plot dBm W

1 2405 7.512 0.0056 Plot A PASS

7 2440 9.762 0.0095 Plot B 21 0.125 | PASS

16 2480 9.759 0.0095 Plot C PASS

B. Test Plot:

i Agilent  14:05:08 Feb 13, 2008 T
Mkr1 2.40575 GHz

Ref 20 dBm Atten 30 dB 7.512 dBm
#Peak

Log 1

y a)

dB/

Offst /

0.5

dB \

M“W \W TR T Y O PO RO IR

M1 S2
53 FC
AA
Marker
2.405750000 GHz
7.512 dBm

Start 2.39 GHz Stop 2.49 GHz
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

(Plot A: Channel = 2405)
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i Agilent  14:0533 Feh 13, 2008 T
Mkr1 2.44050 GHz
Ref 20 dBm Atten 30 dB 9.762 dBm
#Peak
Log ;

. /|
o AR
" [

Lol L
PV RTN O 11901 1 \%\{MMWM

> 4405
' 2.440500000 GH

9.762 dBm

[\ ]

G

Start 2.39 GHz Stop 2.49 GHz
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

(Plot B: Channel = 2440)

A Agilent  14:06:19 Feb 13. 2008 T
Mkr1 2.48056 GHz
Ref 20 dBm Atten 30 dB 9.759 dBm
#Peak
Log o
x /N
dBr
Offst /
0.5

- -
m |y

—

M1 52
53 FC
AA
Marker
2.480562500 GHz
9.759 dBm

Start 2.39 GHz Stop 2.495 GHz
#Res BW 3 MHz #VBW 3 MHz Sweep 4 ms (401 pts)

(Plot C: Channel = 2480)
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3.2 Bandwidth

3.2.1 Definition

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. The 6 dB bandwidth must be
greater than 500 kHz.

3.2.2 Test Description

See section 3.1.2 of this report.

3.2.2.1 Test Result

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

A. Test Verdict:

Channel Fr(el\?[l;{e;l)c y |6dB E{illls)mdth Refer to Plot I(fﬁlzt)s Result
1 2405 1625.0 Plot A =500 PASS
7 2440 1637.3 Plot B =500 PASS
16 2480 1600.0 Plot C =500 PASS

B. Test Plot:

i Agilent  15:32:00 Jan 10, 2008 T
Mkr2 A 1.6250 MHz
Ref 10 dBm Atten 20 dB -0.056 dB
Peak . =
Log [+ Wi ks
10
dB/ ] T
05 |V
dB
DI
4.0 rA
aBm 1 Hz
dB
Center 2.405 GHz Span 5 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5 ms (401 pts)
Marker Trace Type X Aais Amplitude
1 U] Freq 24055500 GHz 1.88 dBm
2R U] Freq 2.4042250 GHz -4.024 dBm
2A U] Freq 1.6250 MHz -0.056 dB

Page 12 of 43




ORLAB

Report No.: SZ07120067E06

(Plot A: Channel = 2405)

Agilenf  15:33:15 Jan 10, 2008 T
Mkr2 & 1.6375 MHz
Ref 10 dBm Atten 20 dB 0.377 dB
Peak =R Q\ 2
10 o o
dB/ e T
offst ks S
05 |
dB
oI |Marker A
27
ésm [1.637500 MHz
N2A77 AR
LY v iy ¥ | ]
Center 2.44 GHz Span 5 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5 ms (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 (3] Freq 2 4405375 GHz 3.275 dBm
R (3] Freq 2 4392125 GHe -2.707 dBm
24 (&0} Freq 1.6375 MHz 0.377 dB

(Plot B: Channel = 2440)

e Agilent  15:34:12 Jan 10, 2008 T
Mkr2 A 1.6000 MHz
Ref 10 dBm Atten 20 dB -0.061 dB
Peak - P P - :
Log o L
10 e
dB/ = W‘W\ el
offst |+ T
0.5
dB
o [Marker A
241
éém [1.600000 MHz
faWalal B |}
LV uo
Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 5 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 %) Freq 24803625 GHz 3.873 dBm
2R 8] Freq 24792500 GHz -2.123 dBm
24 %) Freq 1.6000 MHz -0.061 dB

(Plot C: Channel = 2480)
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33 Conducted Spurious Emissions

3.3.1 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.

3.3.2 Test Description
See section 3.1.2 of this report.

3.3.3 Test Result

The EUT operates at hopping-off test mode. 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.

A. Test Verdict:

Py Measured Max. Limit (dBm)
Channel (MH2) Out of Band Refer to Plot Carrier Calculated | Verdict
Emission (dBm) Level -20dBc Limit
1 2405 - Plot A.1/A.2 6.877 -13.12 PASS
7 2440 -—- Plot B.1/B.2 7.04 -12.96 PASS
16 2480 -—- Plot C.1/C.2 7.052 -12.95 PASS
B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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i Agilent  15:42:46 Jan 10, 2008 T
Mkr1 2.406 GHz
Ref 10 dBm Atten 20 dB 6.877 dBm
Peak
Log
10
dB/
Offst
0.5
dB
DI
13.0
dBm
Mwwymmww%ww WMW’

M1 S2
53 FC

AA

‘Marker
2.406000000 GHz
6.877 dBm

Start 30 MHz Stop 3 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 7.785 ms (401 pts)

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

i Agilent 154504 Jan 10, 2008 T
Mkr1 4.82 GHz
Ref 0 dBm Atten 10 dB -24.86 dBm
Peak
Log
10
dB/
Offst &
0.5
dB
DI
-13.0
dBm
,:LMMA,-\ANJ T L et ineierin i Ve Ve A MWW
M1 52
53 FC
AA

Marker

4.821250000 GHz

-24.86 dBm
Start 3 GHz Stop 26.5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 235 ms (401 pts)

(Plot A.2:  Channel = 1, 3GHz to 25GHz)
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s Agilent 154307 Jan 10, 2008 T

Mkr1 2.443 GHz
Ref 10 dBm Atten 20 dB 7.04 dBm
Peak
Log
10
dB/
Offst
0.5
dB
DI
13.0
dBm

‘Marker
2.443125000
7.04 dBm

Start 30 MHz Stop 3 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 7.785 ms (401 pts)

(Plot B.1:  Channel =7, 30MHz to 3GHz)

G

e Agilent  15:44:43 Jan 10, 2008 T
Mkr1 4.88 GHz
Ref 0 dBm Atten 10 dB -26.15 dBm
Peak
Log
10
dB/
Offst -
0.5 T
dB
DI
-13.0
dBm
o A

b, J . rdo e A b T et oo it ok S WM
M1 52
53 FC

AA

Marker

4.880000000 GHz

-26.15 dBm
Start 3 GHz Stop 26.5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 235 ms (401 pts)

(Plot B.2:  Channel =7, 3GHz to 25GHz)
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6 Agilent 154333 Jan 10, 2008 T

Mkr1 2.480 GHz
Ref 10 dBm Atten 20 dB 7.052 dBm
Peak [
Log
10
dB/
Offst
0.5
dB
DI
13.0
dBm

M1 52
53 FC
AA
‘Marker
2.480250000 GHz
7.052 dBm

Start 30 MHz Stop 3 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 7.785 ms (401 pts)

(Plot C.1:  Channel = 16, 30MHz to 3GHz)

e Agilent  15:44:06 Jan 10, 2008 T
Mkr1 5.00 GHz
Ref 0 dBm Atten 10 dB -22.53 dBm
Peak
Log
10
dB/ L
Offst ?
0.5
dB
DI
-13.0
dBm
. M/"‘L i T bt o e et o A i N
M1 52
53 FC
AA

Marker

4.997500000 GHz

-22.53 dBm
Start 3 GHz Stop 26.5 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 235 ms (401 pts)

(Plot C.2:  Channel = 16, 3GHz to 25Gz)
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34 Power spectral density (PSD)

3.4.1 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.

3.4.2 Test Description

See section 3.1.2 of this report.

3.4.3 Test Result

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

A. Test Verdict:

Spectral power density (dBm)

Channel: 1 Channel: 7 Channel: 16
Frequency, 2405SMHz Frequency, 2440MHz Frequency, 2480MHz
Test Result | Test plot | Test Result | Testplot | Test Result | Test plot
-8.847 Plot A -10.48 Plot B -9.335 Plot C

Measurement uncertainty: =+ 1.3dB

Test Plot:
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4 Agilent  15:38:09 Jan 3, 2008 T
Mkr1 2.40547625 GHz
Ref 25.5 dBm Atten 35 dB -8.847 dBm
#Avg
Log
10
dB/
Offst
0.5
dB

=
SR

1 A )
PN L T WA
W .

N
!

M1 52
53 FC
AA
‘Marker
2.405476250 GHz
-8.847 dBm
Center 2.405 GHz Span 1.5 MHz
#Res BW 3 kHz VBW 30 kHz #S5weep 60 s (401 pts)

(Plot A: Channel = 1)

e Agilent  15:36:13 Jan 3. 2008 T
Mkr1 2.44047625 GHz
Ref 25.5 dBm Atten 35 dB -10.48 dBm
#Avg
Log
10
dB/
Offst
0.5
dB *
) i ?
st L N N A
TR el \/ 1 W W 1 i r\f ¥ lb[
M1 52
53 FC
AA
Marker
2.440476250 GHz
-10.48 dBm
Center 2.44 GHz Span 1.5 MHz
#Res BW 3 kHz VBW 30 kHz #5weep 60 s (401 pts)

(Plot B:  Channel = 7)
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4 Agilent  15:38:52 Jan 3, 2008 T
Mkr1 2.48047625 GHz
Ref 25.5 dBm Atten 35 dB -9.335 dBm
#Avg
Log
10
dB/
Offst
0.5
dB

\ | f
i PR AP A

W1 52
53 FC
AA
‘Marker
2.480476250 GHz
-9.335 dBm
Center 2.48 GHz Span 1.5 MHz
#Res BW 3 kHz VBW 30 kHz #S5weep 60 s (401 pts)

(Plot C: Channel = 16)
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3.5 Band Edge

3.5.1 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.

3.5.2 Test Description
See section 3.1.2 of this report.

3.5.3 Test Result

The EUT operates at hopping-off test mode. The lowest and highest channels are tested to verify the
band edge emissions.

Test Verdict:

1. Low frequency

Lower bandedge plot showing compliance to -20dBc¢ in 100kHz BW

- Agilenf  17:41:29 Feb 14. 2008 T
Mkr2 2.39995 GHz
Ref 105 dBpV Atten 10 dB 58.96 dBuV
#Peak 0.
Log / \\ -20dBc
10 7 5 x°
dB/ I i,
Offst 3 / v v \l\ e
0.5 oV VY
W =
dB . ] “-\U/ * \V"M‘J\‘Mnllr o
DI
78.9 "Warkel’ Lower bandedee
dByv | 2.399950000 GHz
AR
uppy
Center 2.405 GHz Span 20 MHz
#Res BW 100 kHz VBW 100 kHz #Sweep 200 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 [0} Freq 240515 GHz 99.13 dByV
2 [0} Freq 239995 GHz 58.96 dBUV

(Plot A: Channel = 1)
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Delta Marker Method.

2. High Frequency Bandedge Emissions

Peak =101.1dBuV/m as measured on 3m site.

e Agilent 175110 Feb 14, 2008 T
Mkr1 2.480150 GHz
Ref 112.5 dBpV Atten 15 dB 101.1 dBpV
#Peak
Log L
10 | 1T ] ——
dB/ i
Offst e,
32 WMW T
dB ] A
M1 S2
53 FC
AA
Ref Level Offset
3.00.dB
Center 2.48 GHz Span 10 MHz
#Res BW 3 MHz VBW 3 MHz Sweep 4 ms (401 pts)

Carrier Level = 94.81

Max. Band Edge Power = 63.78

Note: {Marker Delta} = {Carrier Level} — {Max. Band Edge Power}.

Max. Emission in the Limit
Fequency Marker Delta Duty cycle factor Restricted Bands (dBuV/m) Verdi
(MHz) (dB) (Page 23) (dBuV/m) ct
PK AV PK AV
2480 31.03 24.37 70.97 46.60 74 54 | PASS
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i Agilent  17-39°50 Feb 14, 2008 T

Mkr2 2.48395 GHz
Ref 105 dBpV Atten 10 dB 63.78 dBpV

#Peak ;
Log

. —_—
offst Y LARYN
0.5 LT V

dB )
DI II EE&A Elcu- L Lt WTW

B |2.483950000 GHZ

dBuv | 2.48395
45345'@ \
. appy

Il

<
%
!

{

Center 2.48 GHz Span 20 MHz
#Res BW 100 kHz VBW 100 kHz #Sweep 200 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 [0} Freq 2 48005 GHz 94.81 dBUV
2 [0} Freq 248395 GHz 63.78 dBuV

(Plot B: Channel = 16)

3. Duty Cycle Mesurement
Duty cycle = 0.750/12.4 = 0.06048 =6.408%
20xlog (6.408) = -24.37

i Agilent  16:39:00 Jan 7. 2008 T
Mkr2 & 750 ps
Ref 20 dBm Atten 30 dB 0.038 dB
#Peak %—A ?«v-v-
Log
10
dB/
Offst
0.5
dB
W ap Koot VRN STERPPIENIY MPIWIESI YO R ST TP PR
750.0000000 us
AR
m dB
Center 2.405 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (401 pts)
Marker Trace Type X Axis Amplitude
1R %) Time 1.95ms 15.4 dBm
14 U] Time 12.4ms -1.368 dB
2R %) Time 2ms 15.47 dBm
24 U] Time 750 s 0.032 dB
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3.6 Conducted Emission

3.6.1 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/50Q line impedance stabilization network (LISN).

Frequency range (MHz) ' Conducted Limit (dBuV)
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 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.

3.6.2 Test Description

A. Test Setup:

___________________ ! Communication
< > Antenna

EUT (WI-FI MOdule)

%

Pulse Limiter

< 80cm > ! LISN /§\
| Receiver
! —0  O—

Service /

Supplier

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 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
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B. Equipments List:

Antenna, and is set to operate under hopping-on test mode transmitting 339 bytes DH5 packages at
maximum power.

plots below.

A. Test Verdict Recorded for Suspicious Points:

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

Receiver Agilent E7405A US44210471 | 2007.07 lyear

LISN Schwarzbeck | NSLK 8127 812744 2006.08 lyear

Service Supplier R&S CMU200 100448 2007.10 lyear

Pulse Limiter (20dB) Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)
3.6.3 Test Result

The maximum conducted interference is searched using Peak (PK), Quasi-peak (QP) and Average
(AV) detectors; 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

@Frequency Measured Emission Level (dBuV) Limit (dBuV) .
No- 1™ M) PK QP AV | Phase | QP Ay | verdict
1 0.592 40.5 -- -- L 56.0 47.0 PASS
2 0.614 43.2 -- -- L 56.0 47.0 PASS
3 (n.a) (n.a) (n.a) (n.a) L (n.a) (n.a) (n.a)
4 (n.a) (n.a) (n.a) (n.a) L (n.a) (n.a) (n.a)
5 (n.a) (n.a) (n.a) (n.a) L (n.a) (n.a) (n.a)
6 (n.a) (n.a) (n.a) (n.a) L (n.a) (n.a) (n.a)
7 0.592 43.1 -- - N 56.0 47.0 PASS
8 0.619 44.8 -- -- N 56.0 47.0 PASS
9 (n.a) (n.a) (n.a) (n.a) N (n.a) (n.a) (n.a)
10 (n.a) (n.a) (n.a) (n.a) N (n.a) (n.a) (n.a)
11 (n.a) (n.a) (n.a) (n.a) N (n.a) (n.a) (n.a)
12 (n.a) (n.a) (n.a) (n.a) N (n.a) (n.a) (n.a)
B. Test Plot:
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-20

15i117007 10

CE

FCC Part 15E; Conducted, Quasi-Feak

(Stort =015 Ston =20 001 WH-

(Plot A: L Phase)

28.76, 42.28

dBuV

-20

25/12,9007 10-70-27

CE

FCCPart 15B; Conducted, Quasi-Feak

(Start =015 Ston =20 001 AH-

(Plot B: N Phase)
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3.7 Radiated Emission

3.7.1 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 (WV/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

As shown in FCC section 15.35(b), for frequencies above 1000MHz, the field strength limits are
based on average detector. When average radiated emission measurements are specified in this part,
including emission measurements below 1000MHz, there also is a limit on the radio frequency
emissions, as measured using instrumentation with a peak detector function, corresponding to 20dB
above the maximum permitted average limit for the frequency being investigated unless a different
peak emission limit is otherwise specified in the rules.

3.7.2 Test Description

A. Test Setup:
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Communication
Antenna

Test Antenna

2

Turn Table

NN

Service Receiver —— Preamplifier
Supplier

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 1is 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 Im 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 2007.10 | lyear
Receiver Agilent E7405A US44210471 | 2007.07 lyear
Semi-Anechoic Chamber | Albatross Im*6m*6m (n.a.) 2006.08 | 2year
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2007.07 | lyear
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2007.07 lyear
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3.7.3

Test Result

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and

QP detector

S.

A. Test Verdict for Harmonics:

The Fundamental Emissions

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

Frequency Fundamental Emission (dBpV/m) Antenna

hi 1 Refer to Plot
CTE (MHz) PK AV Polarization clerto 0

1 2405 100.15 92.15 Horizontal Plot A.3

100.57 94.27 Vertical Plot A.7

7 2440 100.35 93.21 Horlzf)ntal Plot B.3

100.49 93.68 Vertical Plot B.7

16 2480 101.24 95.87 Hor1z9nta1 Plot C.3

102.21 96.10 Vertical Plot C.7

The Radiated Emissions Fall in the Restricted Bands
Max. Emission in the
F Ant Limit (dBuV/ ;
Channel | = oaueney 5 .e nn.a Restricted Bands (dBpV/m) imit (dBuV/m) Verdict
(MHz) Polarization
PK AV PK AV
Vertical - - 74 54 PASS
1 2405
Horizontal —— — 74 54 PASS
. 2440 Ve'rtlcal - - 74 54 PASS
Horizontal -— - 74 54 PASS
Vertical - - 74 54 PASS
16 2480

Horizontal - - 74 54 PASS

Also refer to following plots for the emissions falling in the restricted bands.

B. Test Plot for the Whole Measurement Frequency Range:

Plots for Channel = 1
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Marker: 30.2 kHz 40.38 dBfili/m
Level [dBFi#/m]
180
150
100
T
50
f R B R T L L P e
O ' LA
-20
9k 20k 40k 100k 300k ™ 2M 4M 10M 30M
Frequency [Hz]
(Plot A.1:  9kHz to 30MHz)
18,
dBuV/m FCC_RE
60
ANT_H
54
48 FCC Part 15 Class C Radiated 1 3m ’;
‘ |
42 | 777777777777777777 T
- T - T J
¥ T 1 T T 1 I
30
24
18
12
5
0
100
07/01/2008 10:26:00 (Start = 30.00, Stop = 1000.00) MHz|

(Plot A.2:  Antenna Horizontal, 30MHz to 1GHz)
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dBuV/m FCC_RE
110 ANT_H
100
20
80
70

B0 FCC Part 15; Class C Radiated {3m)

50
40

30
20

10
1000 2000 4000 6000

14/02/2008 14:20:13 (Start = 1000.00. Stop = 7000.00) MHz

(Plot A.3:  Antenna Horizontal, 1GHz to 7GHz)

dBuV/m FCC_RE

ANT_H

55 -FCCPart 15 Class € Radigted 13mi

7000 8000 9000 10000

07/01/2008 10:26:00 (Start = 7000.00, Stop = 18000.00) MHz

(Plot A.4:  Antenna Horizontal, 7GHz to 18GHz)
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dBuV/m FCC_RE

ANT_H

35

30

25

20

20000

07/01/2008 10:26:00 (Start = 18000 00. Stop = 26000 .00) MHz

(Plot A.5:  Antenna Horizontal, 18GHz to 25GHz)

54
48 FECPart-15: Class CRadiated(3m} ’;

S I O B I E N |

30

24

100

07/01/2008 11:32:30 (Start = 30 00, Stop = 1000.00) MHz

(Plot A.6:  Antenna Vertical, 30MHz to 1GHz)

Page 32 of 43




ORLAB

-

Report No.: SZ07120067E06

dBuV/m
110
100
Q0
80
70

FCC_RE

ANT_

10
1000

14/02/2008 14:24:20

2000

4000 6000

(Start = 1000.00, Stop = 7000.00) MHz

(Plot A.7:

Antenna Vertical, 1GHz to 7GHz)

1483007, 12.22

dBuV/m

&0

55 -FooFart 15 Cless © Radiated (5m

FCC_RE

ANT_H

7000 8000

07/01/2008 10:26:00

9000 10000

(Start = 7000.00, Stop = 18000.00) MHZ|

(Plot A.8:

Antenna Vertical, 7GHz to 18GHz)
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55 -FCCPart 15 Class € Radiated 3mi

FCC_RH

20000
07/01/2008 11:32:30 (Start = 18000.00. Stop = 26000.000 MH4
(Plot A.9:  Antenna Vertical, 18GHz to 25GHz)
Plot for Channel = 7

Marker: 11.8 kHz 39.77 dBT#/m

Level [dBH§i/m]
180
150
100

T
50
AN AN
-20
9k 20k 40k 100k 300k 1M 2M 4M 10M 30M
Frequency [Hz]
(Plot B.1:  9kHz to 30MHz)
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07/01/2008 10:26:00

dBuV/m FCC_RE
64
ANT_H
56
48 FOCPan 15; Class B Radiated (3imi) r
| | |
€04
_________ o _r &> 1’0
fffffffffffff ] &
32 &
24
16
g
0
-
100

(Start = 30,00, Stop = 1000.00) MHz

(Plot B.2:  Antenna Horizontal, 30MHz to 1GHz)

dBuV/m
110
100
90

80

70

60

FCC_RE

ANT_H

50
40
30
20

10
1000

14/02/2008 14:31:23

2000 4000 6000

(Start = 1000.00, Stop = 7000.00) MHz

(Plot B.3:  Antenna Horizontal, 1GHz to 7GHz)
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FCC_RE

7000 8000 2000

10000

(Plot B.4:

Antenna Horizontal, 7GHz to 18GHz)

66

60

54

48

42

36

30

24

15728 88

dBuV/m

. 18 50

FCC Part 15; Class C Radiated (3mi

FCC_RE

ANT_H

20000

(Plot B.5:

Antenna Horizontal, 18GHz to 25GHz)
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14/02/2008 14:33:14

18,4384
dBuV/m FCC RE
64
ANT_V
56
48 FCC Fart 15; Class B Radiatst (3m l;
‘ |
< | |
W T T
¢
ffffffffffff & s <
32 5
24
16
8
0
-5
100
07/01/2008 10:04:38 (Start = 30.00, Stop = 1000.00) MHz
Frequency Peak Delta Pk-Limit QP Delta QP-Limit
‘ MHz dBuV/m dB dBuV/m d8 U (ks Coprecrt
i 56 050 K] 72 0.0[&HT_V
2 122925 34 B0 0.0[&NT_V
] 191975 4.3 82 0.0[&NT_V
4 240,000 .4 145 0.0[ANT_V
5 299650 <K 121 0.0[ANT_V
5 47.998 413 1.3 EHAl 28 ANT_V Pass
(Plot B.6:  Antenna Vertical, 30MHz to 1GHz)
dBuV/m FCC_RE
110
100
90
&0
70
60 FCC Part 15; Class C Radiated (3m)
50
40
30
20
10
1000 2000 4000 6000

(Start = 1000.00, Stop = 7000.00) MHz

(Plot B.7:  Antenna Vertical, IGHz to 7GHz)
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55 -FecFart 15 Class € Radiated

ami

T000 6000

9000 10000

(Plot B.8:

Antenna Vertical, 7GHz to 18GHz)

23400.23, 22.82
dBuV/m

60

55 -FccPart 15 Class C Radiated (3r

FCC_RE

50

45

40

35

30

25

20

07/01/2008 11:32:30

20000

(Start = 18000.00, Stop = 26000.00) MHz|

Plot for Channel = 16

(Plot B.9:

Antenna Vertical, 18GHz to 25GHz)
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Marker: 12.52 kHz 41.91 dBFi#/m
Level [dBfi%/m]

180

150

100

T
50
AU
0 “
-20
9k 20k 40k 100k 300k ™ 2M 4M 10M 30M
Frequency [Hz]
(Plot C.1:  9kHz to 30MHz)
282, £8.0
dBuV/m FCC_R!
50
ANT_H
54
48 FCC Part 15 Class C Radiated 1 3m ’;
‘ !
42 | __________________ T
e e e e e L e e J
B ]
30
A

24

100

(Plot C.2:  Antenna Horizontal, 30MHz to 1GHz)
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dBuV/m FCC_RE
110 ANT_H
100
90
80
70

60

50
40

30
20

10
1000 2000 4000 6000

14/02/2008 14:53:15 (Start = 1000.00, Stop = 7000.00) MH=z

(Plot C.3:  Antenna Horizontal, 1GHz to 7GHz)

dBuV/m FCC_RH
ANT_H

55 -FoccFart 15 Class C© Radisted (3m

7000 8000 9000 10000

(Plot C.4:  Antenna Horizontal, 7GHz to 18GHz)
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FCC_RE

ANT_H

55 -FEcPart 1S Class C Radiated (3m;

35

30

25

20

20000

(Plot C.5:  Antenna Horizontal, 18GHz to 25GHz)

dBuV/m

60

FCCPart 15 Class CRadiatsd-(3m ’;

07/01/2008 11:32:30

100

(Start = 30.00, Stop = 1000.00) MHZ

(Plot C.6:  Antenna Vertical, 30MHz to 1GHz)
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dBuv/m
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14/02/2008 14:43:55 (Start = 1000.00. Stop = 7000.00) MHz

(Plot C.7:  Antenna Vertical, 1GHz to 7GHz)

15288.21, 14.28
dBuV/m FCC_RE
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55 -FooFart 1S Class © Radisted (3mi
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15
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N7/012008 11-32-30 (Start = 7O00 O0 Stan = 18000 N0 AH.

(Plot C.8:  Antenna Vertical, 7GHz to 18GHz)
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20000

(Plot C.9:  Antenna Vertical, 18GHz to 25GHz)

** END OF REPORT **
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