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FCC TEST REPORT (PART 27)

REPORT NO.: RF980427H06
MODEL NO.: MAX-306
RECEIVED: Apr. 27, 2009
TESTED: May 20 to 26, 2009
ISSUED: June 25, 2009

APPLICANT: ZyXEL Communications Corporation

ADDRESS: No. 6, Innovation Road Il, Science-Park, Hsin-Chu,
300, Taiwan

ISSUED BY : Bureau Veritas Consumer Products Services (H.K.)
Ltd., Taoyuan Branch

LAB LOCATION: No. 81-1, Lu Liao Keng, 9th Ling,Wu Lung Tsuen,
Chiung Lin Hsiang, Hsin Chu Hsien 307, Taiwan

This test report consists of 71 pages in total. It may be duplicated completely for legal use
with the approval of the applicant. It should not be reproduced except in full, without the
written approval of our laboratory. The client should not use it to claim product
endorsement by any government agencies. The test results in the report only apply to the
tested sample.
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1 CERTIFICATION

PRODUCT: 2.5GHz MIMO Outdoor CPE
BRAND NAME: ZyXEL
MODEL NO.: MAX-306
APPLICANT: ZyXEL Communications Corporation
TESTED: May 20 to 26, 2009
TEST SAMPLE: ENGINEERING SAMPLE
TEST STANDARDS: FCC 47 CFR Part 2
FCC 47 CFR Part 27, Subpart C & M
ANSI/TIA/EIA-603-C-2004

The above equipment (Model No.: MAX-306) has been tested by Bureau Veritas
Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and found compliance
with the requirement of the above standards. The test record, data evaluation &
Equipment Under Test (EUT) configurations represented herein are true and accurate
accounts of the measurements of the sample’s EMC characteristics under the
conditions specified in this report.

PREPARED BY : -SWM/O[ \/\/% , DATE: June 25, 2009
( Sunny Wg{, Specialist )

TECHNICAL . Z >
ACCEPTANCE : //// ’Z/ . DATE: June 25, 2009

Responsible for R ( Hank Chung, Dep,)u*fManager)

,.-//>/2/2// 5 '/Z///‘{_

APPROVED BY : , DATE: June 25, 2009

( May Ch/en, Deputy Manager )
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2 SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

APPLIED STANDARD: FCC Part 27 & Part 2

27.53(m)(4)(6)

STANDARD
SECTION TEST TYPE AND LIMIT RESULT REMARK
Maximum Peak Output Power
2.1046 Limit: max. 2 watts conducted PASS [|Meet the requirement of limit.
21.50((2) |peak power
Frequency Stability
2;05545 Stay with the authorized bands off PASS [Meet the requirement of limit.
' loperation
2.1049 — . . .
27.53(m)(6) Emission Bandwidth PASS |Meet the requirement of limit.
2.1051 . _
27 53(m)(4)(6) Band Edge Measurements PASS [Meet the requirement of limit.
2.1051 . " . .
27 53(m)(4)(6) |Conducted Spurious Emissions PASS |Meet the requirement of limit.
2.1053 Radiated Spurious Emissions PASS [Meet the requirement of limit.
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Where relevant, the following measurement uncertainty levels have been estimated

for tests performed on the EUT as specified in CISPR 16-4-2:

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

Measurement Value

Radiated emissions (30MHz-1GHz) 3.94 dB
Radiated emissions (1GHz -18GHz) 2.49 dB
Radiated emissions (18GHz -40GHz) 2.70 dB

Report No.: RF980427H06 6
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3 GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

PRODUCT 2.5GHz MIMO Outdoor CPE
MODEL NO. MAX-306
FCC ID IB8MAX306

POWER SUPPLY

DC 48V from host equipment

MODULATION TECHNOLOGY

OFDMA

MODULATION

QPSK-1/2, -3/4, 16QAM-1/2, 3/4, 64QAM-1/2, -2/3, -3/4

OPERATING FREQUENCY

2500MHz ~ 2685MHz

CHANNEL BANDWIDTH

5MHz & 10MHz

MAX. CONDUCTED POWER

5MHz: 26.79dBm
10MHz: 26.14dBm

ANTENNA TYPE Please see note 1
DATA CABLE RJ45 cable (shielded, 30m)
I/O PORTS Ethernet port x 1

ASSOCIATED DEVICES

NA

NOTE:

1. There are two antennas provided to this EUT, please refer to the following table:

Antenna | Antenna Diversity Frequency Cable length| Cable loss
) ) ] Connector . Antenna
Type | Gain (dBi) Function range (cm) (dBi¥)
. 2.5GHz ~ 1. Point to Multiple
patch 12 WIMAXMIMO| 75 761z IPEX 19 0.7 |5 Directional P

2. For the EUT Modulation type and coding rate. After pre-testing items of output
power and spurious emissions, QPSK-1/2 was found to be 5MHz worst case,
QPSK-3/4 was found to be 10MHz worst case, and was selected for the final test

configuration.

Up Link / Down Link
Modulation Coding rate Modulation Coding rate
1/2 1/2
QPSK
3/4 64QAM 3/4
1/2 5/6
16QAM
3/4

Report No.: RF980427H06

Report Format Version 3.0.0



3. The EUT is 1 * 2 spatial SIMO without beam forming function. The antenna
configuration is one transmitter antenna and two receiver antennas, as there are 2
patch antennas. Spatial multiplexing modes for simultaneous transmission using 1
antenna, and for simultaneous receiver using 2 antennas.

4. The EUT embedded a firmware for testing that needs to control from Notebook
computer to let EUT with different DL/UL ration.

5. The device has different DL/UL ration in normal operation. It was tested with 40%
(DL:UL= 29:18) and 40% (DL:UL=29:18) duty cycle mode for 5MHz and 10MHz,
which is the worse mode, and controlled by software. (The detail duty cycle refer to
appendix A).

6. The above EUT information was declared by manufacturer and for more detailed
features description, please refers to the manufacturer's specifications or User's
Manual.
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3.2 DESCRIPTION OF TEST MODES

Three channels have been tested and presented.

CHANNEL BANDWIDTH: 5MHz
Low channel (L): 2500MHz.
Middle channel (M): 2590MHz.
High channel (H): 2685MHz.

CHANNEL BANDWIDTH: 10MHz

Low channel (L): 2505MHz.
Middle channel (M): 2590MHz.
High channel (H): 2685MHz.
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3.2.1 TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL
EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE OP FS EB CE CSE RE<1G RE® 1G
MODE 1 N N N N N N N Channel Bandwidth: 5SMHz
MODE 2 N N N N N N N Channel Bandwidth: 10MHz
Where  OP: Output power FS: Frequency stability

EB: Emission bandwidth

CE: Channel edge

CSE: Conducted spurious emissions RE<1G: Radiated emission below 1GHz

RE2 1G: Radiated emission above 1GHz

OUTPUT POWER MEASUREMENT:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

TESTED CHANNEL MODULATION TECHNOLOGY MODULATION TYPE

L, MH OFDMA QPSK

FREQUENCY STABILITY MEASUREMENT:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

TESTED CHANNEL MODULATION TECHNOLOGY MODULATION TYPE

M OFDMA Unmodulation

EMISSION BANDWIDTH MEASUREMENT:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

TESTED CHANNEL MODULATION TECHNOLOGY MODULATION TYPE

L, M,H OFDMA QPSK
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CHANNEL EDGE MEASUREMENT:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

TESTED CHANNEL MODULATION TECHNOLOGY MODULATION TYPE

L, M,H OFDMA QPSK

CONDUCTED SPURIOUS EMISSIONS MEASUREMENT:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

TESTED CHANNEL MODULATION TECHNOLOGY MODULATION TYPE

L, M,H OFDMA QPSK

RADIATED EMISSION MEASUREMENT (BELOW 1 GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

TESTED CHANNEL MODULATION TECHNOLOGY MODULATION TYPE

H OFDMA QPSK

RADIATED EMISSION MEASUREMENT (ABOVE 1 GH2z):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates, and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

TESTED CHANNEL MODULATION TECHNOLOGY MODULATION TYPE

L, M,H OFDMA QPSK
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3.3 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product. According to the specifications of the manufacturer, it
must comply with the requirements of the following standards:

FCC 47 CFR Part 2
FCC 47 CFR Part 27, Subpart C& M
ANSI/TIA/EIA-603-C-2004

All test items have been performed and recorded as per the above standards.

NOTE: The EUT is also considered as a kind of computer peripheral, because the connection to

computer is necessary for typical use. It has been verified to comply with the requirements of FCC Part
15, Subpart B, Class B (DoC). The test report has been issued separately.

Report No.: RF980427H06 12 Report Format Version 3.0.0




3.4 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used
to form a representative test configuration during the tests.

NO. PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
NOTEBOOK
1 COMPUTER ASUS M2400N 4ANP088103 IDoC
MIMO Outdoor
2 CPE ZyXEL MAX-306HW2-IDU |S090Z15009435 [NA
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 3.0 m braid unshielded wire, RJ45 cable w/o core.
2 |30 m braid shielded wire, RJ45 cable w/o core.

NOTE: All power cords of the above support units are non shielded (1.8m).

3.4.1 CONFIGURATION OF SYSTEM UNDER TEST
L
EUT
TEST TABLE
<+— STP cable (30m)
2. MIMO 1. NOTEBOOK
Outdoor CPE COMPUTER
CONTROL ROOM
Report No.: RF980427H06 13 Report Format Version 3.0.0
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4 TEST TYPES AND RESULTS

4.1 OUTPUT POWER MEASUREMENT

4.1.1 LIMITS OF OUTPUT POWER MEASUREMENT

The radiated peak output power shall be according to the specific rule Part 27.50(h)(2)
that “Other User stations are limited to 2 watts and 27.50(i) specific that “Peak transmit
power must be measure over any interval of continuous transmission using
instrumentation calibration in terms of rms-equivalent voltage.”

4.1.2 TESTINSTRUMENTS

5 o T il [ Sertall CALIBRATED |CALIBRATED
escription n rer . .
p anufacturer |Model No erial No DATE UNTIL
Agilent
E4440A MY46185282 |June 19, 2008 |June 18, 2009
Spectrum Analyzer
HUBER+SUHNER SUCOFLEX104 | 231115/4 May 30, 2008 May 29, 2009

NOTE:

The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

4.1.3 TEST PROCEDURES

For Conducted Power:
a. Set span to encompass the entire emission bandwidth (EBW) of the signal.
b. For Channel bandwidth: 5 MHz:
Set RBW=56kHz, VBW=160kHz, Detector mode=RMS.
c. For Channel bandwidth: 10 MHz:
Set RBW=110kHz, VBW=330kHz, Detector mode=RMS.

d. Computer power by integrating the spectrum across the 26dB EBW of the signal.
e. Record the power level.

f. The “Read Value” is the spectrum reading the maximum power value.

Report No.: RF980427H06 14 Report Format Version 3.0.0
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4.1.4 TEST SETUP

EUT Spectrum Analyzer

For the actual test configuration, please refer to the related item — Photographs of the
Test Configuration.

4.1.5 EUT OPERATING CONDITIONS

a. Connect the EUT with the support unit 1 (Notebook Computer) which placed on a
testing table.

b. The communication partner run test program “Telnet
192.168.1.1(ZyXEL_MAX3x6_Command)” to enable EUT under
transmission/receiving condition continuously at specific channel frequency via
support unit 2 (MIMO Outdoor CPE) by one STP cable.

Report No.: RF980427H06 15 Report Format Version 3.0.0



41.6 TEST RESULTS

CHANNEL BANDWIDTH: 5MHz

INPUT POWER DETECTOR
(SYSTEM) 120Vac, 60Hz FUNCTION RMS
ENVIRONMENTAL |20deg°C, 60%RH .
CONDITIONS 960hPa TESTED BY Phoenix Huang

CONDUCTED POWER

POWER POWER
CHANNEL FREQUENCY
(MHz) OUTPUT(mW) OUTPUT(dBm)
Low 2500 460.257 26.63
Middle 2590 416.869 26.20
High 2685 477.529 26.79
16 Report Format Version 3.0.0

Report No.: RF980427H06



LOW CHANNEL

R T

Adgilent

Ch Freq
Adj Channel Power

2.5 GHz Trig RF B

Auto

Auto

Auto

On

4 Auto

Auto

File Operation Status. C:\FSHBE.LIM file loaded

BW/Avg

Avg/VBH Type

Res BH
56.8 kHz
Man

Video BW
166.6 kHz
Man

YBH/RBH
1006600
Man

Average
14
0ff

Pur (RM3»
Man

Span/RBHW
106
Man

Adgilent

Ch Freq
Adj Channel Power

2.5 GHz
Auto

Auto
Auto

s
! Lt
e

On

Auto

- Upper gpp

Auto

File Operation Status. C:\FSHBE.LIM file loaded

BW/Avg

Avg/VBH Type

Res BH
56.8 kHz
Man

Video BW
166.6 kHz
Man

YBH/RBH
1006600
Man

Average
14
0ff

Pur (RM3»
Man

Span/RBHW
106
Man
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MIDDLE CHANNEL

% Agilent R T Trace
Ch Freq 2.59 GHz ; Trac%
Adj Channel Power
Clear Hrite
Max Hold
Min Hold
View
Results Frog 0ffse e dic Lower gpy, dec U ¢ Blank
iar Powar C i 15,19 21,40
S.6RA6G MHz  o-008 MHZ Vi c More
Tz Hz - 1of 2
File Operation Status. C:\FSMBE.LIM file loaded

i Agilent R T BW/Avg

Res BW
Ch Freq 2.59 GHz Trig RF B 56.0 kHz

fd] Channel Pover I B oo fn
RBW 56.0 k “{'B%‘_?ki‘:
Ruto Man

VBHW/RBW

16.88000
Auto Man

Average
18
On Off

Avg/VBH Type
Pur (RMS»
Auto Man

- Results Freg offse e dB ! dec Ypper ggy

iar Powar

Span/RBH
186
Ruto Man

File Operation Status. C:A\FCCSMB2.5TR file loaded
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HIGH CHANNEL

% Agilent R T Trace

Ch Freq Z2.635 GHz 5 3
Rdj Channel Power

Clear Write

Max Hold

Min Hold

View

# II.II El H 1 §
Blank

More
1of 2

File Operation Status. C:\FSMBE.LIM file loaded

% Agilent R T BH/Avg

Res BHW
Ch Freq 2.635 GHz Trig RF E 56.8 kHz

Al Charnel Porer I i e
Video BH
166.8 kHz
Rutn Man

VBW/REHW
16.66000
Rutn Man

Average
14
W Cn 0ff

Avg/YBH Type
Pur (RMS)»
4 Huto Man

Span/RBHW
166
Huto Man

File Operation Status. C:\FSMBE.LIM file loaded
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CHANNEL BANDWIDTH: 10MHz

INPUT POWER DETECTOR
(SYSTEM) 120Vac, 60Hz FUNCTION RMS
ENVIRONMENTAL [20deg°C, 60%RH .
CONDITIONS 960hPa TESTED BY Phoenix Huang
CONDUCTED POWER
POWER POWER
CHANNEL | FREQUENCY
(MHz) OUTPUT(mW) OUTPUT(dBm)
Low 2505 411.150 26.14
Middle 2590 403.645 26.06
High 2685 400.867 26.03

Report No.: RF980427H06
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LOW CHANNEL

% Agilent 10:48:18 May 18, 2009 R T BW/Avy

Res BH
Ch Freq 2.585 GHz Trig RF B 116.8 kHz

Adj Channel Power Auto Man

Video BH
338.8 kHz
Auto Man

VBH/RBH

g o 3 . E‘] @ @ @ @

| ‘ Auto Man
| '|

el Average
L ATy N """!“"i'lnu'n-,_u\.' 106
B On 0ff

Avg/YBH Type
Prr (RMS»
Auto Man

i

ok
3 .\'."..,N-h_w"-hl‘-i'w' !

Span/RBH
106
Auto Man

z 1
File Operation Status, C:ASTATEL06.5TA file saved

# Agilent 10:46:49 May 18, 2089 R T BW/Avg

Res BH
Ch Freq 2.565 GHz Trig RF B 116.8 kHz
Adj Channel Power Auto Man

Video BH
338.8 kHz
uto Man

VBH/RBH
3.00060
| Auto Man

— Average
TN 166
ke | OI"I %

Avg/YBH Type
Prr (RMS»
Auto Man

1
i 'm!""ﬂul.l«'r\-’m, o,

Span/RBH
106

Auto Man
File Operation Status, C:\F1OMBE.LIM file loaded
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MIDDLE CHANNEL

3% Agilent R T BW/Avy

Res BW
Ch Freq 2.59 GHz Trig RF B 116.8 kHz

Adj Channel Power Auto Man

Video BW
3308 kHz
Lo Man

VBW/REBW
3.806800
Ruta Man

Average
10
W On Off

Avg/YBH Type
Pur (RMS)
Ruto Man

Results ..
' Span/RBW

166
Futo Man

File Operation Status: C:AFCCLOM@L.STA file loaded

# Agilent R T Trace

Ch Freq 2.59 GHz Trig RF B ) Tra°§

Adj Channel Poner .
Gate Delay 57.70 ps Clear Write
Max Hold
m””“ﬂﬂ%ﬂm, : Min Hold

b ' ) 4|

View
Results Freq o dB er g Uppe Blank

r Powar O 4 . -
More
10of 2

File Operation Statuss C:\F1OMBE.LIM file loaded
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HIGH CHANNEL

= Agilent R T

Ch Freq
Adj Channel Power

2.585 GHz Trig RF B

T
o f e
e, |

RMS

rr

File Operation Statuss C:\F1OMBE.LIM file loaded

BW/Avg

On
Avg

Auto

Auto

Res BW
116.8 kHz
Man

Video BW
3308 kHz
Man

YBW/RBH
3.00060
Man

Average
10
0ff

/VBH Type
Pur (RMS)
Man

Span/RBH
166

Han

2% Agilent T

Ch Freq 2.685 GHz

Adj Channel Power

Trig RF E

#Atten

2 .e-\'-.iv.'~"-"".""'-T‘l""'*'"'*""d

Wi e
BRI
iy,
)

File Operation Statuss C:\F1OMBE.LIM file loaded

Trace

Trace
3

Clear Write
Max Hold
Min Hold

View

Blank

More
1of 2
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4.2 FREQUENCY STABILITY MEASUREMENT

4.2.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT

According to the FCC part 2.1055 shall be tested the frequency stability. The rule is
defined that” The frequency stability shall be sufficient to ensure that the fundamental
emission stays within the authorized frequency block.” The test extreme voltage is
according to the 2.1055(d)(1) Vary primary supply voltage from 85 to 115 percent of

the nominal value for other than hand carried battery equipment and the extreme
temperature rule is comply with specification of EUT -30°C ~ 50°C.

4.2.2 TESTINSTRUMENTS

R&S SPECTRUM

ANALYZER FSP40 100037 Aug. 09, 2008 Aug. 08, 2009
OVEN MHU-225AU 911033 Dec. 18, 2008 Dec. 17, 2009
HUBER+SUHNER SUCOFLEX104 ] 231115/4 May 03, 2008 Nov. 02, 2009
AC POWER SOURCE |} 6205 1140503 N/A N/A

NOTE: 1. The calibration interval of the above test instruments is 12 months. And the calibrations
are traceable to NML/ROC and NIST/USA.
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4.2.3 TEST PROCEDURE

a. Power must be removed when changing from one temperature to another or one
voltage to another voltage. Power warm up is at least 15 min and power applied
should perform before recording frequency error.

b. EUT is connected the external power supply to control the AC input power. The
various Volts from the minimum 102 Volts to 138 Volts. Each step shall be record
the frequency error rate.

c. Thetemperature range step is 10 degrees in this test items. All temperature levels
shall be hold the £0.5°C during the measurement testing.

d. The each temperature step shall be at least 0.5 hours, consider the EUT could be
test under the stability condition.

4.2.4 TEST SETUP

Temperature
Chamber _— >

Spectrum Analyzer

e
LLU//[CZl

N "

AC Power Supply | 1

[ 1[=]
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425 TEST RESULTS

MODE Middle ch | (2590MH2z) INPUT POWER 120Vac, 60H
iddle channe y4 ac, y4
(SYSTEM)
ENVIRONMENTAL 20deg°C, 60%RH .
CONDITIONS 960hPa TESTED BY Phoenix Huang
AFC FREQUENCY ERROR VS. VOLTAGE
2Minutes 5Minutes 10Minutes
VOLTAGE
(VOItS) FREQUENCY FREQUENCY FREQUENCY
PPM (%) PPM (%) PPM (%)
(MHz) (MHz) (MHz)
138 2590.0019 0.000073 2590.0018 0.000069 2590.0015 0.000058
120 2590.002 0.000077 2590.0016 0.000062 2590.0018 0.000069
102 2590.0017 0.000066 2590.0020 0.000077 2590.0014 0.000054
AFC FREQUENCY ERROR VS. TEMP
TEMP 2Minutes 5Minutes 10Minutes
(C) FREQUENCY FREQUENCY FREQUENCY
PPM (%) PPM (%) PPM (%)
(MHz) (MHz) (MHz)
60 2590.0019 0.000073 2590.0017 0.000066 2590.0018 0.000069
50 2590.0017 0.000066 2590.0016 0.000062 2590.0020 0.000077
40 2590.0016 0.000062 2590.0018 0.000069 2590.0017 0.000066
30 2590.002 0.000077 2590.0019 0.000073 2590.0016 0.000062
20 2590.002 0.000077 2590.0016 0.000062 2590.0018 0.000069
10 2590.0018 0.000069 2590.0016 0.000062 2590.0019 0.000073
0 2590.0017 0.000066 2590.002 0.000077 2590.0016 0.000062
-10 2590.0019 0.000073 2590.0018 0.000069 2590.0016 0.000062
-20 2590.002 0.000077 2590.0016 0.000062 2590.0018 0.000069
-30 2590.0022 0.000085 2590.0019 0.000073 2590.0021 0.000081
-40 2590.0016 0.000062 2590.0023 0.000089 2590.0018 0.000069
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43.1

4.3.2 TESTINSTRUMENTS

4.3 EMISSION BANDWIDTH MEASUREMENT

LIMITS OF EMISSION BANDWIDTH MEASUREMENT

According to FCC 27.53(m)(6) specified that emission bandwidth is defined as the
width of the signal between two points, one below the carrier center frequency and

one above the carrier center frequency, outside of which all emissions are attenuated
at least 26dB below the transmitter power.

Deseriotion & Manufacturer Ivode N Serial N CALIBRATED |CALIBRATED
escription anuracturer ode 0. eria 0. DATE UNTIL

Agilent E4440A MY46185282 |Jun. 15, 2008 | Jun. 14, 2009

Spectrum Analyzer

HUBER+SUHNER SUCOFLEX104 | 231115/4 May 30, 2008 | May 29, 2009

JFW 10dB attenuation 50HF-010-SMA | N/A N/A N/A

4.3.3 TEST SETUP

Notebook

EUT

NOTE: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

Spectrum
Analyzer

™~

10dB pad

Report No.: RF980427H06
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4.3.4 TEST PROCEDURES

a. The Notebook controlled EUT to export rated output power under transmission
mode and specific channel frequency. The bandwidth of the fundamental
frequency was measured by spectrum analyzer with 100kHz RBW and 300kHz
VBW. The 26dB bandwidth is defined as the total spectrum the power of which is
higher than peak power minus 26dB.
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435 TEST RESULTS

CHANNEL BANDWIDTH: 5MHz

FREQUENCY (MHz) -26 dBc BANDWIDTH (MHz)
2500 5.281
2590 5.316
2685 5.339
LOW CHANNEL

= Agilent

Ch Freq 2.5 GHz

Occupied Bandwidth

Occupied Bandwidth
4.4502 MHz

Transmit Freq Error z
% dB Bandwidth

RL

Trig RF B

Occ BH % Pur
% dB

Copyright 2000-2008 Agilent Technologies

| Meas Setup
Avg Number
14
On Off
Avg Mode
Exp Repeat
Max Hold
On 0ff
Bl OccBHW ¥ Pwr
99,08 %
OBHW Span
16.6000000 MHz
¥ dB
-26.88 JB
Optimize
Ref Level

Report No.: RF980427H06
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MIDDLE CHANNEL

% Agilent R T Sweep
Sweep Time
Ch Freq 2.539 GHz i 1.088 ms
Occupied Bandwidth Buto Man
Sweep
Single Cont
Auto Sweep
Time
Morm Acey
Gate
On 0ff
Gate Setupr

16 #\BH : )

n - Points
Occupied Bandwidth Occ BH % Pwr 601

4.4992 MHz x dB

Transmit Freq Error
% dB Banduidth

Copyright 2000-2008 Agilent Technologies

HIGH CHANNEL

i Agilent R T Meas Setup

Avg Number
Ch Freq 2.685 GHz Trig RF B 16

Occupied Bandwidth On Off

Avg Mode
Exp Repeat

Max Hold
On 0ff

Occ BW % Pwr
99.00 ¥

OBHW Span
2 10.0000008 MHz

16 :
- - - X dB
Occupied Bandwidth Occ BH % Pur -26.00 dB

4.4697 MHz % dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2008 Agilent Technologies

Optimize
Ref Level
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CHANNEL BANDWIDTH: 10MHz

FREQUENCY (MHz) -26 dBc BANDWIDTH (MHz)
2505 10.357
2590 10.264
2685 10.551
LOW CHANNEL
F Agilent 10:42:02 May 18, 2009 R T | BW/Avg
Res BW
Ch Freq 2.565 GHz Trig RF B 166.8 kHz
Occupied Bandwidth Auto Man
Video BW
360.8 kHz
Auto Man
VBW/RBHW
300000
i Ruto Man
e ft_? _..l']‘l
[T L il Avera ge
14
On Off
Avg/VBH Type
Log—Pwr (Mideo)r
Auto Man
10
Occupied Bandwidth Occ BH % Pur
% dB | —
9.1235 MHz rv——
Transmit Freq Error 106
% dB Bandwidth Auta Man

Calibration failed, ATTEN_STEPS
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MIDDLE CHANNEL

- Agilent R T

Ch Freq 2.53 GHz
Occupied Bandwidth

10
Occupied Bandwidth Occ BH % Pur
9.1189 MHz % dB

Transmit Freq Error 1 k

% dB Banduidth

File Operation Status. C:ASTATEOL7.STA file saved

g 200000600 MHz

Meas Setup

Avg Number
14
n Off

Avg Mode
Exp Repeat

Max Hold
(n 0ff

Occ BW % Pwr
99,00

0BHW Span

¥ dB
-26.008 dB

Optimize
Ref Level

HIGH CHANNEL

¥ Agilent R T

Ch Freq 2.685 GHz Trig RF B

Oecupied Bandwidth 1

Center 2.685000000 GHz

\

LR S

rar o A
Rodrtten M o ¥ Wy ."ru""'r""r.—"-.-‘.-—w'.-

16

Occupied Bandwidth Occ BH % Pur
9.1422 MHz % dB

Transmit Freq Error
% dB Bandwidth

File Operation Status. C: ATEBL7.STA file saved

On Off
Avg Mode

Exp Repeat
Max Hold

On 0ff
Occ BW % Pwr
99,08 %

OBHW Span

g 200000000 MHz
X dB

-26.88 JB
Optimize

Ref Level

Meas Setup
Avg Number
14
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4.4 CHANNEL EDGE MEASUREMENT

44.1 LIMITS OF CHANNEL EDGE MEASUREMENT

According to FCC 27.53(m)(4) specified that power of any emission outside of the
channel edge must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log(P)dB and 55 + 10 log (P) dB at 5.5 MHz from the channel edges. In
the 1MHz bands immediately outside and adjacent to the frequency block a
resolution bandwidth of at least one percent of the emission bandwidth of the
fundamental emission of the transmitter may be employed.

4.4.2 TESTINSTRUMENTS

Deseriotion & Manufacturer Ivode N Serial N CALIBRATED |CALIBRATED
escription anuracturer ode 0. eria 0. DATE UNTIL

Agilent E4440A MY46185282 |Jun. 15, 2008 | Jun. 14, 2009

Spectrum Analyzer

HUBER+SUHNER SUCOFLEX104 | 231115/4 May 30, 2008 | May 29, 2009

JFW 10dB attenuation 50HF-010-SMA | N/A N/A N/A

NOTE: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.

443 TEST SETUP

Same as Iltem 4.3.3
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4.4.4 TEST PROCEDURES

a. The EUT was set up for the rated peak power . The power was measured
with Spectrum Analyzer. All measurements were done at 3 channels: low,
middle and high operational frequency range.

b. For Channel bandwidth: 5 MHz:

The center frequency of spectrum is the band edge frequency and span is 20MHz.
RB of the spectrum is 56kHz and VB of the spectrum is 160kHz.

c. For Channel bandwidth: 10 MHz:

The center frequency of spectrum is the band edge frequency and span is 30MHz.
RB of the spectrum is 110kHz and VB of the spectrum is 330kHz.

d. Record the max trace plot into the test report.

445 EUT OPERATING CONDITION

Same as item 4.1.5
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44.6 TESTRESULTS

CHANNEL BANDWIDTH: 5MHz

LOW CHANNEL

R T

= Agilent

Ch Freq
Adj Channel Power

2.5 GHz Trig RF B

#BH 1

T

\FSHBE.LIM file loaded

File Operation Status. C:

d Auto

BW/Avg

Res BH
56.8 kHz
Man

Video BW
166.6 kHz
Man

YBH/RBH
1006600
Man

Average
14
On Off

Avg/VBH Type
Pwr (RMSI¥
Man

Auto

Auto

Auto

Span/RBHW
106

Auta Man

¥ Agilent

Ch Freq
Adj Channel Power

2.5 GHz

s
! Lt
e

1 GHz

File Operation Status. C:\FSHBE.LIM file loaded

§ Auto

BW/Avg

Res BH
56.8 kHz
Man

Video BW
166.6 kHz
Man

YBH/RBH
1006600
Man

Average
14
On 0ff

Avg/VBH Type
Pwr (RMSI¥
Man

Auto

Auto

Auto

Span/RBHW
106

Auta Man
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MIDDLE CHANNEL

- Agilent

Ch Freq
Rdj Channel Power

2.59 GHz

#UEH 1

rri
A dBm

Hz .42

Clear Write

Max Hold

Min Hold

View

Blank

File Operation Status. C:\FSMBE.LIM file loaded

More
1of 2

- Agilent R T

Ch Freq Trig RF B

Adj Channel Pover 1 ]

RBH 56.8 kHz

2.59 GHz

A dBm
Hz

File Operation Status. C:\FCCSMO2.STA file loaded

§ Auto

BW/Avg

Res BH
56.8 kHz
Man

Video BW
166.6 kHz
Man

YBH/RBH
1006600
Man

Average
14
On 0ff

Avg/VBH Type
Pwr (RMSI¥
Man

Auto

Auto

Auto

Span/RBHW
106

Auta Man
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HIGH CHANNEL

#  Agilent R T Trace

Ch Freq 2.685 GHz 5 3
Adj Channel Power

Clear Hrite

Max Hold

Min Hold

View

Blank

More
1of 2

File Operation Status. C:\FSMBE.LIM file loaded

Agilent R T BW/Avg

Res BW

Ch Freq 2.685 GHz Trig RF B 56.8 kHz
Adj Channel Power Auto Man
Video BW

166.8 kHz
Auta Man

VBHW/RBH
18996808
Ruto Man

Average
14
On 0ff

Avg/VBH Type

Pwr (RMSI¥

Auto Man
#YBH 160

Span/RBHW
106
Auta Man

File Operation Status. C:\FSHBE.LIM file loaded
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CHANNEL BANDWIDTH: 10MHz

LOW CHANNEL

# Agilent 10:48:10 May 18, 2089

Ch Freq
Adj Channel Power

2.505 GHz

Ipﬂ."'»v'f’.wﬂ'*“".,. el et gy,

||I
|
et i »,‘L.'Ill l‘

 —Tm—
'\r‘n..n-'f'LI'|.-f---I"<'r"1"l""w'lP !

File Operation Status, C:ASTATEL06.5TA file saved

e h'*u arn

R

T

Trig RF B

Avg/YBH Type

BW/Avy

Res BH
116.8 kHz
Man

Video BH
338.8 kHz
Man

VBH/RBH
300808
Man

Average
168
Off

Pur (RMS»
Man

Span/RBH
106
Man

3 Agilent 10:46:49 May 18, 2009

Ch Freq
Adj Channel Power

2.585 GHz

File Operation Status. C:\F1OMBE.LIH file loaded

|
! 1! ﬂ'n"ﬂh‘il i-'n’ N " "u‘ﬁl,—l

R

T BW/Avg

Trig RF B

it

Auto

Auto

Avg

Auto

Res BH
116.8 kHz
Man

Video BW
330.8 kHz
Man

YBH/RBH
3.60000
Man

Average
106
0ff

/VBH Type
Pwr (RMSI¥
Man

Span/RBHW
106
Man
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MIDDLE CHANNEL

3% Agilent R T BW/Avy

Res BW
Ch Freq 2.59 GHz Trig RF B 116.8 kHz

Adj Channel Power Auto Man

Video BW
3308 kHz
Lo Man

VBW/REBW
3.806800
Ruta Man

Average
10
W On Off

Avg/YBH Type
Pur (RMS)
Ruto Man

Results ..
' Span/RBW

166
Futo Man

£ Agilent R T Trace
Ch Freq 2.59 GHz Trig RF B ) Trac%
Adj Channel Posier N
Gate Delay 57.78 ps Clear Hrite
Max Hold
w Il_'llhy.‘-,vhu’mu'-(-h‘\"rw Hln H0|d
View
Blank
More
1of 2
File Operation Status. C:\F1OMBE.LIH file loaded
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HIGH CHANNEL

= Agilent R T BW/Avg

Res BW
Ch Freq 2.585 GHz Trig RF B 116.8 kHz

Adj Channel Power Auto Man

Video BW
3308 kHz
Lo Man

VBW/REBW
3.806800
Ruta Man

Average
A, it
(EYN -.Im (n i

Avg/YBH Type
Pur (RMS)
Ruto Man

RMS

Span/RBH
166

Futo Man

File Operation Statuss C:\F1OMBE.LIM file loaded

3 Agilent R T Trace

Ch Freq 2.685 GHz
Adj Channel Power

Clear Write

#Htten

Max Hold

P T

P i ] Min Hold
ol <,+H"'|"|""‘J"‘II'I"""fll’.l #"M'A Wﬂ"%"} ""l'”"‘r'l'l"'q'h‘\r Mt
; b

View
Blank

More
1of 2

File Operation Status. C:\F1OMBE.LIH file loaded
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45.1

45.2 TESTINSTRUMENTS

4.5 CONDUCTED SPURIOUS EMISSIONS

LIMITS OF CONDUCTED SPURIOUS EMISSIONS MEASUREMENT

In the FCC 27.53(m)(4), On any frequency outside a licensee’s frequency block, the
power of any emission shall be attenuated below the transmitter power (P) by at least
43 +10 log (P)dB and 55 + 10 log (P) dB at 5.5 MHz from the channel edges.

5 it 2 M - Model N Serial N CALIBRATED |CALIBRATED
escription anufacturer |Model No. erial No. DATE UNTIL

Agilent E4440A MY46185282 |Jun. 15,2008 |Jun. 14, 2009

Spectrum Analyzer

HUBER+SUHNER SUCOFLEX104 | 231115/4 May 30, 2008 May 29, 2009

JFW 10dB attenuation 50HF-010-SMA | N/A N/A N/A

Wa|nwr|ght I_nstruments WHK3.1/18G-1 27-010091 N/A N/A

High Pass Filter 0SS

NOTE: The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.
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45.3 TEST PROCEDURE

a. The EUT was set up for the rated peak power. The power was measured with
Spectrum Analyzer. All measurements were done at 3 channels: low, middle and
high operational frequency range.

b. When the spectrum scanned from 30MHz to 3GHz, it shall be connected to the
10dB pad attenuated the carried frequency. The spectrum set RB = 1MHz, VB =
3MHz.

c. When the spectrum scanned from 3GHz to 26.5GHz, it shall be connected to the
high pass filter attenuated the carried frequency. The spectrum set RB = 1MHz,
VB = 3MHz.

45.4 TEST SETUP

Spectrum
Analyzer

N

10dB pad

Notebook — EUT

455 EUT OPERATING CONDITIONS

Same as item 4.1.5
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45.6 TEST RESULTS
CHANNEL BANDWIDTH: 5MHz

LOW CHANNEL: 30MHz ~ 1GHz

¥ Agilent R T Trace
9 dBm #Atte . ) Trace
¢ |Marker ‘
539.200000 MHz .
Clear Write
1 Max Hold
-..-r./._:..,‘_..._.;-,,._._-.._.A?,-.'-.-..-.
Min Hold
View
Blank
More
1of 2

1GHz ~ 5GHz:

# Agilent R T | Trace

{Bm #Att
Marker
3.107000000 GH=z Clear Hrite
-47.02 dBm

Min Hold

View
Amplitu
Bm

Blank

More
1of 2

Copyright 2000-2008 Agilent Technologies
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5GHz ~ 10GHz:

= Agilent R T | Trace

1=
ra
)

Clear Hrite
Max Hold
Min Hold

View

Blank

More
1of 2

Copyright 2000-2008 Agilent Technologies

10GHz ~ 27GHz:

Clear Write

Max Hold

Min Hold

1 pt View
Amplit
-34.41 dBm

Blank

More
1of 2

Copyright 2000-2008 Agilent Technologies
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MIDDLE CHANNEL: 30MHz ~ 1GHz:

[ A D T

5 Agilent

1

Copyright 2000-2008 Agilent Technologies

1=
ra
)

View

Blank

More
1of 2

1GHz ~ 5GHz:

- Agilent

Copyright 2000-2008 Agilent Technologies

R T |PeakSearch

Next Peak
Next Pk Right
Next Pk Left
Min Search

BISY Pk-Pk Search
Amplituda
Bm

Mkr » CF

More
1of 2
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5GHz ~ 10GHz:
= Agilent R T I?
b ' Trace
1 2 3
7.133000000 GHz eI
-40.28 dBm
Max Hold
Min Hold
View
Blank
More
1of 2

10GHz ~ 27GHz:

5 Agilent

Clear Write

Max Hold

Min Hold

Copyright 2000-2008 Agilent Technologies
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HIGH CHANNEL: 30MHz ~ 1GHz:

. Agilent R T Trace

Em #Htte 3 1 5 Tracg

Marker o

587.800000 MHz AT
-42.87 dBm

Max Hold

Min Hold

View

Blank

More

1of 2

1GHz ~ 5GHz:

s Agilent R T |Peak Search

Next Peak

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

Copyright 2000-2008 Agilent Technologies

Report No.: RF980427H06 47 Report Format Version 3.0.0




5GHz ~ 10GHz:
= Agilent R T I?
- 2 Trace
1 2 3
7.100000000 GHz eI
-48.57 dBm
Max Hold
Min Hold
View
Blank
More
1of 2

10GHz ~ 27GHz:

5 Agilent

Clear Write

Max Hold

Min Hold

Copyright 2000-2008 Agilent Technologies
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CHANNEL BANDWIDTH: 10MHz

LOW CHANNEL: 30MHz ~ 1GHz

[ A D T

3 Agilent 10:53:01 May 18, 2009

1

e P g e T T e e b b A g bt bt e ey b i

Ao

Copyright 2000-2007 Agilent Technologies

| BW/Avg

Res BH
1.8 MHz

Auto Man

Video BW
3.8 MHz
Man

YBH/RBH
3.60000
Man

Average
106
On Off

Avg/VBH Type
Pwr (RMSI¥
Man

Auto

Auto

Span/RBHW
106

Auto Man

1GHz ~ 5GHz:

A Agilent 18:53:56 May 18, 2009

R

1
4

L N R B P R

-46.41 dBm

Copyright 2000-2007 Agilent Technologies

T Peak Search

bhz

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 3 CF

More
1of 2
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5GHz ~ 10GHz:

5 Agilent 10:59:37 May 13, 2009 R T | Trace

1=
ra
)

Clear Hrite
Max Hold
Min Hold

View

Blank

More
1of 2

Copyright 2000-2007 Agilent Technologies

10GHz ~ 27GHz:

3 Agilent 11:06:85 May 18, 2069

26.008000000 GHz lear Hrite
~40.62 dBn

Max Hold

Min Hold

View

Blank

More
1of 2

Copyright 2000-2007 Agilent Technologies
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MIDDLE CHANNEL: 30MHz ~ 1GHz:

5 Agilent

272.500000 MHz
-46.61 dBm

Copyright 2000-2008 Agilent Technologies

[ A D T

1=
ra
)

View

Blank

More
1of 2

1GHz ~ 5GHz:

= Agilent

SRS ERVVITIY. L

Copyright 2000-2008 Agilent Technologies

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More
1of 2
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5GHz ~ 10GHz:

= Agilent R T | Trace

1=
ra
)

Clear Hrite
Max Hold
Min Hold

View

Blank

More
1of 2

Copyright 2000-2008 Agilent Technologies

10GHz ~ 27GHz:

5 Agilent

Clear Write

Max Hold

Min Hold

Copyright 2000-2008 Agilent Technologies
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HIGH CHANNEL: 30MHz ~ 1GHz:

= Agilent R T | Trace

b s Trace

1 2 3

778.500000 MHz eI
-46.44 dBm

Max Hold

Min Hold

View

mplit
-46.44 dBm

Blank

More

1of 2

1GHz ~ 5GHz:

= Agilent

Clear Write

Max Hold

T e SN AUN Fops R OrE T |

Min Hold

Copyright 2000-2008 Agilent Technologies
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5GHz ~ 10GHz:

= Agilent R T | Trace

1=
ra
)

View

Blank

More
1of 2

Copyright 2000-2008 Agilent Technologies

10GHz ~ 27GHz:

5 Agilent

Clear Write

Max Hold

Min Hold

Copyright 2000-2008 Agilent Technologies
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4.6 RADIATED EMISSION MEASUREMENT (BELOW 1GHz)

4.6.1

LIMITS OF RADIATED EMISSION MEASUREMENT

In the FCC 27.53(m) (4), On any frequency outside a licensee’s frequency block the
power of any emission shall be attenuated below the transmitter power (P) by at least
43 +10 log (P)dB and 55 + 10 log (P) dB at 5.5 MHz from the channel edges.

4.6.2 TESTINSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
ROHDE & SCHWARZ | top /g 100036 Dec. 09, 2008 | Dec. 08, 2009
Spectrum Analyzer
HP Pre_Amplifier 8449B 3008A01923 | Nov. 10, 2008 | Nov. 09, 2009
ROHDE & SCHWARZ | o ~gaq 847124/029 Sep. 09, 2008 | Sep. 08, 2009
Test Receiver
SCHWARZBECK
TRILOG Broadband VULB 9168 138 April 29, 2009 | April 28, 2010
Antenna
Schwarzbeck
BBHA9120 D124 Dec. 09, 2008 | Dec. 08, 2009
Horn_Antenna
Schwarzbeck BBHA 9170 BBHA9170153 | Jan. 22, 2009 | Jan. 21, 2010
Horn_Antenna
RF Switches EMH-011 08009 Oct. 07,2008 | Oct. 06, 2009
RF CABLE (Chaintek) | Sucoflex 106 28077 Aug. 15, 2008 | Aug. 14, 2009
RF Cable 8DFB STCCAB-3OM-| 07,2008 | Oct. 06, 2009
1GHz
ADT Radiated
f - —| NA NA NA
Software V7.6.15.9.2
CT Antenna Tower & NA NA NA NA
Turn Table

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to NML/ROC and NIST/USA.

2. The horn antenna, HP preamplifier (model: 8449B) and Spectrum Analyzer (model: FSP40)
are used only for the measurement of emission frequency above 1GHz if tested.

3. The test was performed in Open Site No. C.

4. The FCC Site Registration No. is 656396.

5. The VCCI Site Registration No. is R-1626.

6. The CANADA Site Registration No. is IC 7450G-3.
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4.6.3 TEST PROCEDURES

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground.
The table was rotated 360 degrees to determine the position of the highest
radiation.

b. The EUT was set 3 meters away from the receiving antenna, which was mounted
on antenna tower and its position at 0.8 m above the ground.

c. For each suspected emission, the EUT was arranged to its worst case and the
rotatable table was turned from O degrees to 360 degrees to find the maximum
reading and recorded the value.

d. The EUT is replaced by a horn antenna connected to a signal generator tuned to
the frequency of emission.

e. The signal generator level has to be adjusted to have the same emission nature.
f. The radiated power can be calculated via the factor and antenna gain.

g. Repeat step a ~ f for horizontal polarization.

NOTE: The resolution bandwidth of spectrum analyzer is 1MHz and the video bandwidth is 3MHz.

4.6.4 DEVIATION FROM TEST STANDARD

No deviation
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4.6.5 TEST SETUP

Ant.

1-4m
\ Variable
EUT& | 3m - /

Support \ : L

aocr| memem
= T
Ground
Test Receiver
\ [ | —
Mo o o ol

For the actual test configuration, please refer to the related item — Photographs of the
Test Configuration.

4.6.6 EUT OPERATING CONDITIONS

Same as item 4.1.5

Report No.: RF980427H06 57 Report Format Version 3.0.0




4.6.7

TEST RESULTS

CHANNEL BANDWIDTH: 5MHz

MODE High channel FREQUENCY RANGE |Below 1000MHz
INPUT POWER ENVIRONMENTAL 20deg°C, 60%RH
(SYSTEM) 120Vac, 60Hz CONDITIONS 960hPa
TESTED BY Wen Yu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
NoO Freq. ET:/S;IC)n Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 225 37.87 -25 -56.88 -1.99 -58.87
2 375 42.85 -25 -52.56 4.01 -48.54
3 400 42.88 -25 -54.97 3.46 -51.51
4 425 44.40 -25 -53.44 3.33 -50.11
5 450 41.93 -25 -56.12 3.07 -53.05
6 575 44.45 -25 -50.32 2.15 -48.17
7 600 41.84 -25 -52.78 1.79 -50.99
8 775 40.77 -25 -56.78 1.18 -55.60
9 825 41.55 -25 -55.14 1.29 -53.85
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
NoO Freq. ET:/S;IC)n Limit S.G level C.F. Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 76.28 32.43 -25 -62.32 -1.99 -64.31
2 225 33.87 -25 -61.54 4.01 -57.52
3 375 44.22 -25 -53.63 3.46 -50.17
4 400 43.55 -25 -54.29 3.33 -50.96
5 425 42.64 -25 -55.41 3.07 -52.34
6 575 40.78 -25 -53.99 2.15 -51.84
7 600 36.22 -25 -58.40 1.79 -56.61
8 775 40.51 -25 -57.04 1.18 -55.86
9 825 45.58 -25 -51.11 1.29 -49.82
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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CHANNEL BANDWIDTH: 10MHz

MODE Middle channel FREQUENCY RANGE | Below 1000MHz
INPUT POWER ENVIRONMENTAL 20deg’C, 60%RH
(SYSTEM) 120Vac, 60Hz CONDITIONS 960hPa

TESTED BY Wen Yu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

No. Freq. ET:\ZIon Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 225 37.94 -25 -57.47 4.01 -53.45
2 375 42.66 -25 -55.19 3.46 -51.73
3 400 42.71 -25 -55.13 3.33 -51.80
4 425 44.08 -25 -53.97 3.07 -50.90
5 450 41.89 -25 -56.37 2.81 -53.56
6 575 44.38 -25 -50.25 2.33 -47.92
7 600 41.62 -25 -53.00 1.79 -51.21
8 775 40.64 -25 -56.91 1.18 -55.73
9 825 41.69 -25 -55.00 1.29 -53.71
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
No. Freq. ET:\ZIon Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 76.28 32.38 -25 -62.37 -1.99 -64.36
2 225 33.53 -25 -61.88 4.01 -57.86
3 375 44.14 -25 -53.71 3.46 -50.25
4 400 43.49 -25 -54.35 3.33 -51.02
5 425 42.51 -25 -55.54 3.07 -52.47
6 575 40.66 -25 -54.11 2.15 -51.96
7 600 36.02 -25 -58.60 1.79 -56.81
8 775 40.46 -25 -57.09 1.18 -55.91
9 825 45.45 -25 -51.24 1.29 -49.95
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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4.7 RADIATED EMISSION MEASUREMENT (ABOVE 1GHz)

4.7.1

LIMITS OF RADIATED EMISSION MEASUREMENT

In the FCC 27.53(m) (4), On any frequency outside a licensee’s frequency block, the
power of any emission shall be attenuated below the transmitter power (P) by at least

43 +10 log (P)dB.

4.7.2 TESTINSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
ROHDE & SCHWARZ | cop 100036 Dec. 09, 2008 | Dec. 08, 2009
Spectrum Analyzer
HP Pre_Amplifier 84498 3008A01923 Nov. 10, 2008 Nov. 09, 2009
ROHDE & SCHWARZ ESCS30 847124/029 Sep. 09, 2008 | Sep. 08, 2009
Test Receiver
SCHWARZBECK
TRILOG Broadband VULB 9168 138 April 29, 2009 April 28, 2010
Antenna
Schwarzbeck
BBHA9120 D124 Dec. 09, 2008 | Dec. 08, 2009
Horn_Antenna
Schwarzbeck BBHA 9170 BBHA9170153 | Jan. 22, 2009 | Jan. 21, 2010
Horn_Antenna
RF Switches EMH-011 08009 Oct. 07, 2008 Oct. 06, 2009
RF CABLE (Chaintek) | Sucoflex 106 28077 Aug. 15, 2008 | Aug. 14, 2009
RF Cable 8DFB STCCAB-30M-| 07,2008 | Oct. 06, 2009
1GHz
ADT Radiated
Soft - — | NA NA NA
orware V7.6.15.9.2
CT Antenna Tower & NA NA NA NA
Turn Table

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are

traceable to NML/ROC and NIST/USA.

2. The horn antenna, HP preamplifier (model: 8449B) and Spectrum Analyzer (model: FSP40)
are used only for the measurement of emission frequency above 1GHz if tested.

3. The test was performed in Open Site No. C.

4. The FCC Site Registration No. is 656396.

5. The VCCI Site Registration No. is R-1626.

6. The CANADA Site Registration No. is IC 7450G-3.
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4.7.3 TEST PROCEDURES

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground.
The table was rotated 360 degrees to determine the position of the highest
radiation.

b. The EUT was set 3 meters away from the receiving antenna, which was mounted
on antenna tower and its position at 0.8 m above the ground.

c. For each suspected emission, the EUT was arranged to its worst case and the
rotatable table was turned from O degrees to 360 degrees to find the maximum
reading and recorded the value.

d. The EUT is replaced by a horn antenna connected to a signal generator tuned to
the frequency of emission.

e. The signal generator level has to be adjusted to have the same emission nature.
f. The radiated power can be calculated via the factor and antenna gain.

g. Repeat step a ~ f for horizontal polarization.

NOTE: The resolution bandwidth of spectrum analyzer is 1MHz and the video bandwidth is 3MHz.

4.7.4 DEVIATION FROM TEST STANDARD

No deviation
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For the actual test configuration, please refer to the related item — Photographs of the
Test Configuration.

4.7.6 EUT OPERATING CONDITIONS

Same as item 4.1.5
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4.7.7 TEST RESULTS
CHANNEL BANDWIDTH: 5MHz
FREQUENCY
MODE Low channel RANGE Above 1000MHz
INPUT POWER ENVIRONMENTAL |20deg°C, 60%RH
(SYSTEM) 120Vac, 60Hz CONDITIONS 960hPa
TESTED BY Wen Yu
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Freq. Emission Limit S.G level C.F Power level
No. MHz) Level (dBm) (dBm) (dB) (dBm)
( (dBuV/m)
5000 44.81 -25 -59.42 7.01 -52.41
2 7500 41.13 -25 -61.49 4.55 -56.94
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Freq. Emission Limit S.G level C.F Power level
No. MHz) Level (dBm) (dBm) (dB) (dBm)
( (dBuV/m)
1 5000 40.39 -25 -63.84 7.01 -56.83
2 7500 41.57 -25 -61.05 4.55 -56.50
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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FREQUENCY

MODE Middle channel RANGE Above 1000MHz
INPUT POWER ENVIRONMENTAL | 20deg°C, 60%RH
(SYSTEM) 120Vac, 60Hz CONDITIONS 960hPa
TESTED BY Wen Yu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Emission .
No. Freq. Level Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
5180 41.14 -25 -63.36 7.05 -56.31
2 7770 50.83 -25 -51.79 4.31 -47.48
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
NoO Freq. ET:/S;IC)n Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 5180 40.85 -25 -63.65 7.05 -56.60
2 7770 51.58 -25 -51.04 4.31 -46.73
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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FREQUENCY

MODE High channel RANGE Above 1000MHz
INPUT POWER 120Vac. 60Hz ENVIRONMENTAL |20deg°C, 60%RH
(SYSTEM) ! CONDITIONS 960hPa

TESTED BY Wen Yu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Emission .
No. Freq. Level Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
5370 38.19 -25 -66.60 7.09 -59.50
2 8055 49.25 -25 -53.37 4.13 -49.24
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
NoO Freq. ET:/S;IC)n Limit S.G level C.F Power level
(MHz) (dBuUV/m) (dBm) (dBm) (dB) (dBm)
1 5370 38.38 -25 -66.41 7.09 -59.31
2 8055 47.62 -25 -55.00 4.13 -50.87
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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CHANNEL BANDWIDTH: 10MHz

FREQUENCY
MODE Low channel RANGE Above 1000MHz
INPUT POWER ENVIRONMENTAL | 20deg°C, 60%RH
(SYSTEM) 120Vac, 60Hz CONDITIONS 960hPa
TESTED BY Wen Yu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

NoO Freq. ET:/S;IC)n Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
5010 45.14 -25 -59.11 7.01 -52.09
2 7515 41.78 -25 -60.86 4.53 -56.32
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
NoO Freq. ET:/S;IC)n Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 5010 40.53 -25 -63.72 7.01 -56.70
2 7515 41.43 -25 -61.21 4.53 -56.67
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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FREQUENCY

MODE Middle channel RANGE Above 1000MHz
INPUT POWER ENVIRONMENTAL | 20deg°C, 60%RH
(SYSTEM) 120Vac, 60Hz CONDITIONS 960hPa
TESTED BY Wen Yu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Emission .
No. Freq. Level Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
5180 38.63 -25 -65.87 7.05 -58.82
2 7770 45.83 -25 -57.11 4.32 -52.80
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
NoO Freq. ET:/S;IC)n Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 5180 37.65 -25 -66.85 7.05 -59.80
2 7770 46.85 -25 -56.09 4.32 -51.78
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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FREQUENCY

MODE High channel RANGE Above 1000MHz
INPUT POWER ENVIRONMENTAL | 20deg°C, 60%RH
(SYSTEM) 120Vac, 60Hz CONDITIONS 960hPa
TESTED BY Wen Yu

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Emission .
No. Freq. Level Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
5370 37.21 -25 -67.58 7.09 -60.48
2 8055 45.57 -25 -57.05 4.13 -52.92
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
NoO Freq. ET:/S;IC)n Limit S.G level C.F Power level
(MHz) (dBuV/m) (dBm) (dBm) (dB) (dBm)
1 5370 37.95 -25 -66.84 7.09 -59.74
2 8055 44.39 -25 -58.23 4.13 -54.10
REMARKS: 1. Power Value(dBm)=S.G Power Value (dBm) + Correction Factor(dB)
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5 PHOTOGRAPHS OF THE TEST CONFIGURATION

Please refer to the attached file (Test Setup Photo).
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6 INFORMATION ON THE TESTING LABORATORIES

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were
founded in 1988 to provide our best service in EMC, Radio, Telecom and Safety
consultation. Our laboratories are accredited and approved by the following approval
agencies according to ISO/IEC 17025.

USA FCC, NVLAP

Germany TUV Rheinland

Japan VCCI

Norway NEMKO

Canada INDUSTRY CANADA , CSA
R.O.C. TAF, BSMI, NCC
Netherlands Telefication

Singapore GOST-ASIA(MOU)

Russia CERTIS(MOU)

Copies of accreditation certificates of our laboratories obtained from approval
agencies can be downloaded from our web site:
www.adt.com.tw/index.5/phtml. If you have any comments, please feel free to
contact us at the following:

Linko EMC/RF Lab: Hsin Chu EMC/RF Lab:
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety/Telecom Lab: Web Site: www.adt.com.tw
Tel: 886-3-3183232
Fax: 886-3-3185050

The address and road map of all our labs can be found in our web site also.

Report No.: RF980427H06 70 Report Format Version 3.0.0


http://www.adt.com.tw/index.5/phtml
http://www.adt.com.tw

7 APPENDIX - A DL/UL RATION FOR TEST
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The ration is approximate 40%.

--- END ---
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