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1. CERTIFICATION
PRODUCT: Wireless Mini PCI adapter
BRAND NAME: Alpha
MODEL NO.: WMP-A01
TEST SAMPLE: MASS-PRODUCTION
TESTED: Apr. 23 to 29, 2010

APPLICANT: Alpha Networks Inc.

STANDARDS: FCC Part 15, Subpart E (Section 15.407),
ANSI C63.4-2003

The above equipment (Model: WMP-AO1) 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 W /,Z /n/z/( 7 , DATE: Jan. 14, 2011
( Midoli Peng, Speci |st)

TECHNICAL
ACCEPTANCE : /// , DATE: Jan. 14, 2011

("Hank Chung, Deput anager)

APPROVED BY : ,‘//W//Z/"/ , DATE: Jan. 14, 2011
"(May ny,/Deputy Manager )
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2. SUMMARY OF TEST RESULTS

The EUT has been tested according to the following specifications:

For 802.11a

APPLIED STANDARD: FCC Part 15, Subpart E (Section 15.407)

Standard
Section Test Type Result Remark
Meet the requirement
AC Power Conducted of limit.
15.407(b)(5) Emission PASS |Minimum passing
margin is —23.82dB at
16.344MHz
Meet the requirement
Electric Field Strength of limit.
2;‘(45())7@/1/2/3) Spurious Emissions, PASS |Minimum passing
30MHz ~ 40000MHz margin is -0.7dB at
5150.00MHz
15.407(a/1/2/3) |Peak Transmit Power PASS g"felﬁ:] itthe requirement
15.407(a)(6)  |Peak Power Excursion PASS g"felﬁ:] itthe requirement
15.407(al1/2/3) |Peak Power Spectral Density | PASS |hor i@ reauirement
15.407(g) Frequency Stability PASS Megt .the requirement
of limit.
Antenna connector is
15.203 Antenna Requirement PASS |RP-N plug not a
standard connector.

NOTE:

1. The EUT was operating in 5.15~5.25GHz and 5.725~5.850GHz frequencies band. This report
was recorded the RF parameters including5.15~5.25GHz. For the 5.725~5.850GHz RF
parameters was recorded in another test report.
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2.1 MEASUREMENT UNCERTAINTY
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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

Conducted emissions 2.45 dB
Radiated emissions (30MHz-1GHz) 3.30 dB
Radiated emissions (1GHz -18GHz) 2.19dB
Radiated emissions (18GHz -40GHz) 2.55 dB

Report No.: RF990203H11-1 6
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

PRODUCT Wireless Mini PCI adapter

MODEL NO. WMP-AO01

FCCID RRKWMPAQ1A1

POWER SUPPLY DC 3.3V10% and 5V15% from host equipment
MODULATION TYPE 64QAM, 16QAM, QPSK, BPSK for OFDM
TEGHNOLOGY OFDM

802.11a: 54/48/36/24/18/12/9/6Mbps.

HT20 MCS0~7 (800ns Gl): 6.5Mbps, 13Mbps, 19.5Mbps, 26Mbps,
39Mbps, 52Mbps, 58.5Mbps, 65Mbps.

HT20 MCS8~15 (800ns GI): 13Mbps, 26Mbps, 39Mbps, 52Mbps,
78Mbps, 104Mbps, 117Mbps, 130Mbps.

HT40 MCSO0~7 (800ns Gl): 13.5Mbps, 27Mbps, 40.5Mbps, 54Mbps,
81Mbps, 108Mbps, 121.5Mbps, 135Mbps.

HT40 MCS8~15 (800ns GI): 27Mbps, 54Mbps, 81Mbps, 108Mbps,
HT20 MCSO0~7 (400ns Gl): 7.2Mbps, 14.4Mbps, 21.7Mbps, 28.9Mbps,
43.3Mbps, 57.8Mbps, 65.0Mbps, 72.2Mbps.

HT20 MCS8~15 (400ns Gl): 14.444Mbps, 28.889Mbps, 43.333Mbps,
57.778Mbps, 86.667Mbps, 115.556Mbps, 130.000Mbps,
144.444Mbps.

HT40 MCSO0~7 (400ns Gl): 15.0Mbps, 30.0Mbps, 45.0Mbps,
60.0Mbps, 90.0Mbps, 120.0Mbps, 135.0Mbps, 150.0Mbps.

HT40 MCS8~15 (400ns Gl): 30.0Mbps, 60.0Mbps, 90.0Mbps,
120.0Mbps, 180.0Mbps, 240.0Mbps, 270.0Mbps, 300.0Mbps.

For 15.407

FREQUENCY RANGE 802.11a: 5.18 ~ 5.24GHz
For 15.247
802.11a: 5.745 ~ 5.825GHz
For 15.407

4 for 802.11a, 802.11n (20MHz)
2 for 802.11n (40MHz)

For 15.247

5 for 802.11a, 802.11n (20MHz)

2 for 802.11n (40MHz)

NUMBER OF CHANNEL

Report No.: RF990203H11-1 7 Report Format Version 3.0.1




For 15.407

802.11a: 22.3mW

802.11n (20MHz): 42.8mW
MAXIMUM OUTPUT 802.11n (40MHz): 42.9mW
POWER For 15.247

802.11a: 729.2mW

802.11n (20MHz): 973.5mW
802.11n (40MHz): 905.0mW

ANTENNA TYPE Please see note 1
ANTENNA CONNECTOR |Please see note 1
DATA CABLE NA
/O PORTS NA

ASSOCIATED DEVICES [NA

NOTE:
1. There are two antennas provided to this EUT, please refer to the following table:
Cable
Gain| Cable |Net Gain Antenna
i Manufacture Model .
Chain (dBi) | Loss(dB) | (dBi) Length Ty Connector
(cm)
Chain 0 1 Grand-Tek |R-sA64G7210180C| 7 3 h4 D20 bl | RP-N plug
Antenna (1) 2)2.4 2)46| 2)20
Chain () 1 Grand-Tek |R-SA64G7210380C| 7 133 D37 DA e | RPN plug
Antenna (2) 2)3.0 2)4 2) 40

The EUT was pre-tested with above antennas, the worse case was found in antenna gain
< 2)4.6dBi > and gain < 2)4dBi >.
2. The EUT incorporates a MIMO function with 802.11n. Physically, the EUT provides two
completed transmitters and two completed receivers.

3. The EUT is 2 * 2 spatial MIMO (2Tx & 2Rx) without beam forming function. The
antenna configurations are two transmitter antennas and two receiver antennas, as
there are 2 Dipole antennas. Spatial multiplexing modes for simultaneous transmission
using 2 antennas, and for simultaneous receiver using 2 antennas.

4. The EUT complies with 802.11n standards and backwards compatible with 802. 11a
products.

5. The above EUT information was declared by manufacturer and for more detailed
features description, please refer to the manufacturer's specifications or user's manual.

Report No.: RF990203H11-1 8 Report Format Version 3.0.1




3.2 DESCRIPTION OF TEST MODES

Operated in 5150MHz ~ 5250MHz bands:

Four channels are provided for 802.11a and 802.11n (20MHz):

CHANNEL FREQUENCY
36 5180 MHz
40 5200 MHz
44 5220 MHz
48 5240 MHz
Two channels are provided for 802.11n
CHANNEL FREQUENCY
38 5190 MHz
46 5230 MHz

(40MHz):
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3.2.1 TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL:

EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE PLC RE<1G | RE>1G APCM
. J J J J -

Where  PLC: Power Line Conducted Emission RE < 1G: Radiated Emission below 1GHz

RE > 1G: Radiated Emission above 1GHz APCM: Antenna Port Conducted Measurement

ANTENNA COMBINATION MODE:

COMn?gN&TION R R CH;I):I(O) CHB:IU)
A 802.11a \ V
B 802.11n(20MHz) for MCS0~7, 800nsGl \ V
C 802.11n(20MHz) for MCS8~15, 800nsGl S Y
D 802.11n(40MHz) for MCS0~7, 800nsGl Y \
E 802.11n(40MHz) for MCS8~15, 800nsGl \ V
F 802.11n(20MHz) for MCS0~7, 400nsGl S \
G 802.11n(20MHz) for MCS8~15, 400nsGl Y y
H 802.11n(40MHz) for MCS0~7, 400nsGl Y \
| 802.11n(40MHz) for MCS8~15, 400nsGl \ V
Note:
1. The above information was declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.
2. Mode A, B and D the worst modes, were selected as representative mode for the report.

POWER LINE CONDUCTED EMISSION TEST:

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.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE X
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps) COMBINATION
802.11n (20MHz) 36 to 48 48 OFDM BPSK 6.5 B
Report No.: RF990203H11-1 10 Report Format Version 3.0.1
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RADIATED EMISSION TEST (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.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE TX
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps) COMBINATION
802.11n (20MHz) 36 to 48 48 OFDM BPSK 6.5 B

RADIATED EMISSION TEST (ABOVE 1 GHz):

XI 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.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE TX
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps) COMBINATION
802.11a 36 to 48 36, 40, 48 OFDM BPSK 6 A
802.11n (20MHz) 36 to 48 36, 40, 48 OFDM BPSK 6.5 B
802.11n (40MHz) 38 to 46 38, 46 OFDM BPSK 13.5 D

Report No.: RF990203H11-1 11 Report Format Version 3.0.1




CONDUCTED OUT-BAND EMISSION 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.

e AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE TX
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps) COMBINATION
802.11a 36 to 48 36, 48 OFDM BPSK 6 A
802.11n (20MHz) 36 to 48 36, 48 OFDM BPSK 6.5 B
802.11n (40MHz) 38 to 46 38, 46 OFDM BPSK 13.5 D

% After verification, conducted out band emission as show worst chain in report by investigations.

ANTENNA PORT CONDUCTED MEASUREMENT:

XI This item includes all test value of each mode, but only includes spectrum plot of worst value of
each mode.

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.

OEE AVAILABLE TESTED MODULATION |[MODULATION| DATA RATE X
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps) COMBINATION
802.11a 36 to 48 36, 40, 48 OFDM BPSK 6 A
802.11n (20MHz) 36 to 48 36, 40, 48 OFDM BPSK 6.5 B
802.11n (40MHz) 38 to 46 38, 46 OFDM BPSK 13.5 D
TEST CONDITION:
APPLICABLE
T% ENVIRONMENTAL CONDITIONS INPUT POWER (SYSTEM) TESTED BY
RE>1G 20deg. C, 73%RH, 1014 hPa 120Vac, 60Hz Eric Lee
RE<1G 21deg. C, 71%RH, 1014 hPa 120Vac, 60Hz Eric Lee
PLC 23deg. C, 75%RH, 1014 hPa 120Vac, 60Hz Leo Peng
APCM 21deg. C, 67%RH, 1014 hPa 120Vac, 60Hz Rex Huang
Report No.: RF990203H11-1 12 Report Format Version 3.0.1
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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:

47 CFR Part 15, Subpart E. (15.407)
ANSI C63.4 : 2003

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

Report No.: RF990203H11-1 13 Report Format Version 3.0.1




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 DELL PP32LA FSLB32S FCC DoC
2 |MPCI Ext Card NA NA NA NA
3 DC POWER
SUPPLY Topward  |6603D 795558 NA
NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 INA
2 INA
3 INA

NOTE: 1. All power cords of the above support units are non shielded (1.8m).

3.5 CONFIGURATION OF SYSTEM UNDER TEST

3. DC POWER

SUPPLY

< ¢——DC Line (2m)

EUT 2. MPCI Ext

TEST TABLE

Card

1. NOTEBOOK
COMPUTER

Report No.: RF990203H11-1
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4. TEST TYPES AND RESULTS

41 CONDUCTED EMISSION MEASUREMENT

4.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY OF EMISSION (MHz)

0.15-0.5
0.5-5
5-30

CONDUCTED LIMIT (dBuV)
Quasi-peak Average
66 to 56 56 to 46
56 46
60 50

NOTE: 1.

The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to

0.50 MHz.

3. All emanations from a class A/B digital device or system, including any network of
conductors and apparatus connected thereto, shall not exceed the level of field strengths
specified above.

4.1.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MANUFACTURER MODEL NO. SERIAL NO. DATE UNTIL
Test Receiver ESCS 30 100375 Mar. 09, 2010 Mar. 08, 2011
Line-Impedance
Stabilization Network | NSLK 8127 8127-522 Sep. 23, 2009 Sep. 22, 2010
(for EUT)
Line-Impedance
Stabilization Network | ESH3-Z5 848773/004 Oct. 26, 2009 Oct. 25, 2010
(for Peripheral)
RF Cable (JYEBAO) | 5DFB COBCAB-001 | Nov. 24, 2009 Nov. 23, 2010
50 ohms Terminator | 50 3 Oct. 28, 2009 Oct. 27, 2010
Software BV NA NA NA
ADT_Cond_V7.3.7
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 test was performed in Shielded Room No. C.
3 The VCCI Con C Registration No. is C-3611.

Report No.: RF990203H11-1
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4.1.3 TEST PROCEDURES
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a. The EUT was placed 0.4 meters from the conducting wall of the shielded room
with EUT being connected to the power mains through a line impedance
stabilization network (LISN). Other support units were connected to the power

mains through another LISN. The two LISNs

b. provide 50 ohm/ 50uH of coupling impedance for the measuring instrument.

c. Both lines of the power mains connected to the EUT were checked for maximum

conducted interference.

d. The frequency range from 150kHz to 30MHz was searched. Emission level
under (Limit — 20dB) was not recorded.

4.1.4 DEVIATION FROM TEST STANDARD

No deviation

Report No.: RF990203H11-1
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4.1.5 TEST SETUP

/ Vertical Ground
Reference Plane /TestReceiver

———— 1
40cm O 0 O o

-

EUT M |© ©00©
|

L A N B

Horizontal Ground Reference Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

80cm |
|

from other units and other metal planes

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

4.1.6 EUT OPERATING CONDITIONS

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

2. The communication partner run test program “ART v9b21” to enable EUT under
transmission/receiving condition continuously at specific channel frequency.

Report No.: RF990203H11-1 17 Report Format Version 3.0.1




4.1.7 TEST RESULTS
802.11n (20MHz) OFDM MODULATION:

PHASE Line (L) 6dB BANDWIDTH |9 kHz
Freq. | Corr. R\eI::jul:g ET'esvsellon Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHz] | (dB) | Q.P. | AV. | Q.P. | AV. | Q.P. | AV. | Q.P. | AV
1 0.334 0.06 25.86 | 18.66 | 25.92 | 18.72 | 59.36 | 49.36 | -33.44 | -30.64
2 0.396 0.06 2213 | 13.45 | 2219 | 13.51 | 57.93 | 47.93 | -35.75 | -34.43
3 0.490 0.06 30.31 | 21.24 | 30.37 | 21.30 | 56.17 | 46.17 | -25.80 | -24.87
4 7.578 0.29 21.38 | 18.73 | 21.67 | 19.02 | 60.00 | 50.00 | -38.33 | -30.98
5 9.625 0.34 20.05 | 16.48 | 20.39 | 16.82 | 60.00 | 50.00 | -39.61 | -33.18
6 16.563 0.46 27.81 | 23.73 | 28.27 | 24.19 | 60.00 | 50.00 | -31.73 | -25.81

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. "-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.

dEuy
thid= Peak Reading |~
100 QP Lirmit P
Ca Lirnit P

a0

20

70

R
60 —
[
50 —
£ 1 £ B
E 4

30— 4 5 ,"':l‘

20 JUUIU]J‘L M‘Lﬂc ﬂltlv' NM"‘V HM \\Wﬁuﬂ"

10 ‘WL [, WWW

| x: 0P alue
o-—
0.15 1.00 10.00 30,00
MHz
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PHASE Neutral (N) 6dB BANDWIDTH |9 kHz
Freq. | Corr. Rs:?ulzg ETlesvsellon Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHz] | (dB) | Q.P.| AV. | Q.P. | AV. | Q.P. | AV. | Q.P. | AV
1 0.236 0.06 29.07 | 20.91 | 29.13 | 20.97 | 62.24 | 52.24 | -33.11 | -31.27
2 0.310 0.07 28.19 | 20.93 | 28.26 | 21.00 | 59.97 | 49.97 | -31.71 | -28.97
3 0.408 0.07 26.77 | 16.36 | 26.84 | 16.43 | 57.69 | 47.69 | -30.85 | -31.26
4 8.297 0.31 20.51 ] 18.50 | 20.82 | 18.81 | 60.00 | 50.00 | -39.18 | -31.19
5 11.531 0.38 22.09 | 16.97 | 22.47 | 17.35 | 60.00 | 50.00 | -37.53 | -32.65
6 16.344 0.46 29.83 | 25.72 | 30.29 | 26.18 | 60.00 | 50.00 | -29.71 | -23.82

REMARKS: 1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. "-": The Quasi-peak reading value also meets average limit and
measurement with the average detector is unnecessary.
3. The emission levels of other frequencies were very low against the limit.
4. Margin value = Emission level - Limit value
5. Correction factor = Insertion loss + Cable loss
6. Emission Level = Correction Factor + Reading Value.
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4.2 RADIATED EMISSION MEASUREMENT
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4.2.1 LIMITS OF RADIATED EMISSION MEASUREMENT

Emissions radiated outside of the specified bands, shall be according to the
general radiated limits in 15.209 as following:

Frequencies Field strength Measurement distance
(MHz) (microvolts/meter) (meters)
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. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).

3. As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on
average detector, however, the peak field strength of any emission shall not exceed the
maximum permitted average limits, specified above by more than 20dB under any condition
of modulation.
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4.2.2 LIMITS OF UNWANTED EMISSION OUT OF THE RESTRICTED BANDS

Frequencies S Equivalent Field Strength
(MHz) EIRP Limit (dBm) | ~2¢ 3m (dBpV/m) note 3

5150~5250 -27 68.3
5250~5350 -27 68.3
5470~5725 -27 68.3

-27 *note 1 68.3
5725~5825

-17 *note 2 78.3

NOTE:

1. For frequencies 10MHz or greater above or below the band edge.
2. All emissions within the frequency range from the band edge to 10MHz above or below the

band edge.

3. The following formula is used to convert the equipment isotropic radiated power (eirp) to field

strength

o 1000000v/30P

pMV/m, where P is the eirp (Watts)
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4.2.3 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
Agilent E4446A MY48250253 | Aug. 03,2009 | Aug. 02, 2010
Spectrum Analyzer
Agilent
N9039A MY46520311 | Aug. 17, 2009 | Aug. 16, 2010
Pre-Selector
Agilent N5181A MY49060517 | July 20,2009 | July 19, 2010
Signal Generator
Mini-Circuits ZFL-1000VH2B | AMP-ZFL-03 | Nov. 18,2009 | Nov. 17, 2010
Pre-Amplifier
Agilent Pre-Amplifier | 8449B 3008A02578 | July 06,2009 | July 05, 2010
Mitegq AFS33-1800265
881786
Pre-Amplifier 0-30-8P-44 NA NA
SCHWARZBECK
VULB 9168 9168-360 . .
Trilog Broadband Antenna Sep. 30,2009 | Sep. 29, 2010
AlS AIH.8018 0000320091110 | Nov. 16,2009 | Nov. 15, 2010
Horn_Antenna
SCHWARZBECK BBHA 9170 9170-424 Sep. 30, 2009 | Sep. 29, 2010
Horn_Antenna
RF104-201
RF CABLE NA RF104-203 Dec. 24, 2009 | Dec. 23, 2010
RF104-204
RF Cable NA CHGCAB_001 | NA NA
ADT_Radiated
Soft - —| NA NA NA
ortware V8.7.05
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, preamplifier (model: 8449B) are used only for the measurement of
emission frequency above 1GHz if tested.
3. The test was performed in 966 Chamber No. G.
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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4.2.4 TEST PROCEDURES

The EUT was placed on the top of a rotating table 0.8 meters above the
ground at a 3 meters chamber room. The table was rotated 360 degrees to
determine the position of the highest radiation.

The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

The antenna is a broadband antenna, and its height is varied from one meter
to four meters above the ground to determine the maximum value of the field
strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters and the
rotatable table was turned from O degrees to 360 degrees to find the
maximum reading.

The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

If the emission level of the EUT in peak mode was 10dB lower than the limit
specified, then testing could be stopped and the peak values of the EUT
would be reported. Otherwise the emissions that did not have 10dB margin
would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is
3 MHz for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is
10 Hz for Average detection (AV) at frequency above 1GHz.

4.2.5 DEVIATION FROM TEST STANDARD
No deviation
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4.2.6 TEST SETUP

Ground Plane

Radio absorhing material  g:ic1ded Case

Specirum

\
=L o oo o
O g g G=

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

the Test Configuration.

4.2.7 EUT OPERATING CONDITION

Same as 4.1.6

Report Format Version 3.0.1
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4.2.8 TEST RESULTS

BELOW 1GHz WORST-CASE DATA :

802.11n (20MHz) OFDM MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 48 FREQUENCY RANGE |Below 1000MHz
INPUT POWER DETECTOR .
(SYSTEM) 120Vac, 60 Hz FUNCTION Quasi-Peak
ENVIRONMENTAL 21deg. C, 71%RH .
CONDITIONS 1014 hPa VBT A Eric Lee

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL HMIT  lmARGIN (dB) ANTENNA 1 noLe  |RAWVALUEL Cictor
. (dBuV/m) HEIGHT (m) R (dBuV) o
1 214.62 34.5 QP 435 9.0 1.50 H 360 23.20 11.26
2 232.38 35.3 QP 46.0 -10.7 1.25 H 0 23.25 12.06
3 310.90 40.4 QP 46.0 56 1.00 H 360 25.69 14.74
4 322.03 41.0 QP 46.0 5.0 1.25 H 24 25.97 15.03
5 351.52 38.0 QP 46.0 -8.0 1.00 H 4 22.14 15.82
6 564.32 36.9 QP 46.0 9.2 1.50 H 252 15.99 20.86
7 592.03 37.0 QP 46.0 9.0 1.50 H 247 15.42 21.55
8 618.09 36.8 QP 46.0 9.2 1.50 H 226 14.82 21.99
9 743.38 29.9 QP 46.0 -16.1 1.00 H 237 6.08 23.84
10 948.96 32.8 QP 46.0 -13.2 1.00 H 265 6.30 26.52
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL HMIT  lmARGIN (dB) ANTENNA 1 noLe  |RAWVALUEL Cictor
. (dBuV/m) HEIGHT (m) R (dBuV) o
1 210.83 28.6 QP 435 -14.9 225V 151 17.56 11.08
2 232.74 29.3 QP 46.0 -16.7 1.00V 299 17.23 12.07
3 304.62 32.0 QP 46.0 -14.0 2.00V 319 17.45 14.57
4 321.91 34.4 QP 46.0 116 2.00V 256 19.39 15.03
5 365.14 32.9QP 46.0 -13.1 1.75V 334 16.75 16.17
6 564.20 33.0 QP 46.0 -13.0 1.25V 63 12.10 20.86
7 608.73 34.2QP 46.0 1.8 1.50 V 233 12.37 21.87
8 621.52 34.2QP 46.0 1.8 1.00V 304 12.19 22.03
9 747.88 30.5 QP 46.0 -15.5 2.00V 355 6.56 23.91
10 847.95 30.6 QP 46.0 -15.4 1.50 V 284 5.19 25.43

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
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ABOVE 1GHz WORST-CASE DATA

802.11a OFDM MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 36 FREQUENCY RANGE |1 ~40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL 20deg. C, 73%RH .
CONDITIONS 1014 hPa TESTED BY Eric Lee
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL HMIT — ImarciN (dB) ANTENNA ancLe |RAWVALUEL oo cror
) . (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 57.9 PK 74.0 -16.1 1.24 H 119 17.98 39.94
2 5150.00 46.0 AV 54.0 -8.1 1.24 H 119 6.01 39.94
3 *5180.00 96.2 PK 1.21H 117 56.22 40.02
4 *5180.00 85.8 AV 1.21H 117 45.76 40.02
5 | #10360.00 57.1 PK 68.3 -11.2 1.45 H 40 10.54 46.53
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL HMIT — ImarciN (dB) ANTENNA ancLe |RAWVALUEL oo cror
) . (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 64.3 PK 74.0 9.7 1.14V 43 24.35 39.94
2 5150.00 52.2 AV 54.0 1.8 1.14V 43 12.29 39.94
3 *5180.00 114.5 PK 111V 43 74.44 40.02
4 *5180.00 103.1 AV 111V 43 63.12 40.02
5 | #10360.00 60.6 PK 68.3 7.8 1.23V 259 14.02 46.53
REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).

2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

[©2 204 B > NN ¢V)

. The other emission levels were very low against the limit.
. Margin value = Emission level — Limit value.

. “** Fundamental frequency.
. "#":The radiated frequency is out the restricted band.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 40 FREQUENCY RANGE |1 ~40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL 20deg. C, 73%RH .
CONDITIONS 1014 hPa LESIERIEY Eric Lee
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
*5200.00 96.6 PK 1.29 H 128 56.50 40.07
*5200.00 85.9 AV 1.29 H 128 45.87 40.07
#10400.00 56.1 PK 68.3 -12.2 1.60 H 74 9.51 46.57
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. |FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *5200.00 114.3 PK 112V 69 74.26 40.07
*5200.00 102.9 AV 112V 69 62.82 40.07
#10400.00 61.3 PK 68.3 7.0 130V 269 14.71 46.57

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

. The other emission levels were very low against the limit.

. Margin value = Emission level — Limit value.

. “** Fundamental frequency.

. "#":The radiated frequency is out the restricted band.

[©2 204 B > NN GV)
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 48 FREQUENCY RANGE |1 ~ 40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL 20deg. C, 73%RH .
CONDITIONS 1014 hPa LESIERIEY Eric Lee
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. |FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *5240.00 96.7 PK 1.30 H 124 56.57 40.17
2 *5240.00 85.6 AV 1.30 H 124 4544 40.17
3 5350.00 51.6 PK 74.0 -22.4 1.29H 250 11.13 40.47
4 5350.00 40.3 AV 54.0 -13.7 1.29H 250 -0.20 40.47
5 | #10480.00 56.1 PK 68.3 -12.2 142 H 83 9.41 46.67
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. |FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *5240.00 113.9 PK 110V 69 73.75 40.17
2 *5240.00 103.1 AV 110V 69 62.94 40.17
3 5350.00 53.0 PK 74.0 -21.0 111V 60 12.51 40.47
4 5350.00 41.4 AV 54.0 -12.6 111V 60 0.93 40.47
5 | #10480.00 61.4 PK 68.3 6.9 149V 208 14.77 46.67

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

. The other emission levels were very low against the limit.

. Margin value = Emission level — Limit value.

. “** Fundamental frequency.

. "#":The radiated frequency is out the restricted band.

[©2 204 B - NN ¢V)
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Marker
G.150020000 GHz
5?:92 dBpv

i@ GHz

UBH 1 MHz

Copyright 2000-2009 Agilent Technologies

Marker
Select Marker
1 2 3 4

Hormal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of 2

% Agilent 18:35:54 Apr 22, 2018

#Atten 10 dB

£(F:
Frun | Marker

s 15.150000000 GHz
45.95 dBpv

s B Hz #UBH 10 Hz ) 7

Copyright 2000-2009 Agilent Technologies

Trace

Clear Write

Max Hold

Min Hold

View

Blank

More
1of 2

Report No.: RF990203H11-1 29

Report Format Version 3.0.1




RESTRICTED BANDEDGE (802.11a MODE, CH36, VERTICAL)
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RESTRICTED BANDEDGE (802.11a MODE, CH48, HORIZONTAL)
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RESTRICTED BANDEDGE (802.11a MODE, CH48, VERTICAL)
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802.11n (20MHz) OFDM MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL

CHANNEL Channel 36 FREQUENCY RANGE |1 ~ 40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL  |20deg. C, 73%RH .
CONDITIONS 1014 hPa TESTED BY Eric Lee

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 57.8 PK 74.0 -16.2 1.01H 25 17.89 39.94
2 5150.00 45.8 AV 54.0 -8.2 1.01H 25 5.85 39.94
3 *5180.00 96.5 PK 1.22H 20 56.48 40.02
4 *5180.00 86.7 AV 1.22H 20 46.67 40.02
5 #10360.00 57.5 PK 68.3 -10.8 1.40H 37 10.96 46.53
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 65.9 PK 74.0 -8.1 1.1V 60 25.99 39.94
2 5150.00 53.3 AV 54.0 -0.7 111V 60 13.33 39.94
3 *5180.00 114.6 PK 1.1V 50 74.53 40.02
4 *5180.00 103.5 AV 1.1V 50 63.44 40.02
5 #10360.00 60.7 PK 68.3 -7.7 1.24V 265 14.12 46.53
REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).

2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

[©2 204 B - NN ¢V)

. The other emission levels were very low against the limit.
. Margin value = Emission level — Limit value.

. “** Fundamental frequency.
. "#":The radiated frequency is out the restricted band.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 40 FREQUENCY RANGE |1 ~40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL 20deg. C, 73%RH .
CONDITIONS 1014 hPa LESIERIEY Eric Lee
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
*5200.00 96.7 PK 1.19 H 17 56.64 40.07
*5200.00 86.5 AV 1.19 H 17 46.39 40.07
#10400.00 58.0 PK 68.3 -10.3 1.50 H 41 11.45 46.57
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. |FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *5200.00 114.7 PK 112V 65 74.62 40.07
*5200.00 103.5 AV 112V 65 63.43 40.07
#10400.00 61.2 PK 68.3 7.1 119V 295 14.65 46.57

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

. The other emission levels were very low against the limit.

. Margin value = Emission level — Limit value.

. “** Fundamental frequency.

. "#":The radiated frequency is out the restricted band.
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EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 48 FREQUENCY RANGE |1 ~40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL 20deg. C, 73%RH .
CONDITIONS 1014 hPa LESIERIEY Eric Lee
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. |FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *5240.00 97.1 PK 1.29 H 33 56.94 40.17
2 *5240.00 86.7 AV 1.29 H 33 46.54 40.17
3 5350.00 51.6 PK 74.0 -22.4 110 H 75 11.17 40.47
4 5350.00 40.4 AV 54.0 -13.6 1.10 H 75 -0.11 40.47
5 | #10480.00 57.9 PK 68.3 -10.5 1.46 H 351 11.18 46.67
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. |FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 *5240.00 114.5 PK 114V 71 74.33 40.17
2 *5240.00 103.3 AV 114V 71 63.12 40.17
3 5350.00 52.5 PK 74.0 215 154V 51 12.06 40.47
4 5350.00 40.9 AV 54.0 -13.1 154V 51 0.39 40.47
5 | #10480.00 61.0 PK 68.3 7.3 151V 360 14.31 46.67

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

. The other emission levels were very low against the limit.

. Margin value = Emission level — Limit value.

. “** Fundamental frequency.

. "#":The radiated frequency is out the restricted band.
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More
1 of 2

#BH 18 Hz

Copyright 2000-2009 Agilent Technologies
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RESTRICTED BANDEDGE (802.11n (20MHz) MODE,CH36, VERTICAL )

Peak Search

Next Peak

Next Pk Right

ey
Lt ."-.4.d'f‘\h-"i'".-"'J‘""r|,...-1\fl'*'l.lqﬁ""h""“‘"ﬂ ot Next Pk Left
ot P

i.'_“.\.,._lllf

- e il
g M A |,.fﬂ,\,4r‘lr.,|‘-,m YL Ll

Min Search

Pk-Pk Search

Marker

G.150020000 GHz Mkr 5 CF
65.93 dBpY .

IE 1of 2

VBH 1 MHz

Copyright 2000-2009 Agilent Technologies

#. Agilent 11:19:89 Mar 23, 2010 Peak Search

BpY #ftten 16 dB B Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Marker
5.150000P00 GHz Mkr 3 CF
53.27 dBV -
i 1 of 2

#VBH 16 Hz

Copyright 2000-2009 Agilent Technologies
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RESTRICTED BANDEDGE (802.11n (20MHz) MODE,CH48, HORIZONTAL )

#Atten 160 dB

¢I|-f'I'|,H.’._.qI.‘J||I|"L1|\\-'|'|I". J""-'I'in' Jl,u,f.u#n"l_.ulf \P..Iu’h'l*n."\.\rr"l'u.f *’u‘.\lgh"'n',-Hr‘fI,‘..,-i"‘r\JIL'r“L.\,,an .?'“‘-"‘I""'"'J | I..ﬂ;-_;Lly'|,-ll[_f.||.\.l'IJ.l‘-'-IIJ.IJ“-L“LJ".,L-.

£CFn
FTun
Swp

Marker
5.350000000 GHz
51.64 dBpV

# (I

5 3 1 MHz #JBH 1 MHz >
File Operation Status. C:\STATEB62.5TA file saved

Ref

Span

Marker
Select Marker
2 3 4
Hormal
Delta
Delta Pair
{Tracking Ref)
&
Span Pair
Center
Off
More
1aof 2

#YBW 16 Hz

- Agilent R T Marker
Atten 16 dB .. Select Marker
#Atten 18 B o 5 /
Normal
Delta]
i Delta Pair
(Tracking Ref)
al | Ref A
Span Pair
Span Center
Off
5.350000000 GHz
40.36 dBpV vore
B 1of 2

File Operation Status, C:A\STATEG62.5TA file saved
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RESTRICTED BANDEDGE (802.11n (20MHz) MODE,CH48, VERTICAL )

#Atten 160 dB

£CFn
FTun HEIFI(EF

sep 15.351650000 GHz
52.53 dBpV

#Res BH (CISPR) 1 MHz WUBH 1 MHz
File Operation Status. C:\STATEB62.5TA file saved

1
-4?-.'IJ-1.-‘#'r'h""r'II1".|l'F""-'Jw\“l\."‘-'-'"P l,lll‘|'|j".'1.l.ﬂ.flf "v.,l';n,ﬁJ"'n,,.'r-k\rJ.“}_I"|4Il|,'.,;,{..\-|"1-1-*."‘,"r|,.,._(.'.ﬁ.m* '.\"I,.'f—.’.\J'|,rJ|H"q.-,u‘J'-.'l;}-f*-\"r-"'ll[ e Pl

Clear Write

Max Hold

Min Hold

View

Blank

More
1of 2

. Agilent R T

#fAtten 19 dB

Marker
swn 15.350000000 GHz

z #YBH 1@ Hz

Marker
Select Marker
1 2 3 4

Normal

Delta

Delta Pair
{Tracking Ref)

| Ref A
Span Pair

Span Center
Off

More

1 of 2

File Operation Status. C:ASTATEBGG2.5TA file saved
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802.11n (40MHz) OFDM MODULATION

EUT TEST CONDITION MEASUREMENT DETAIL
CHANNEL Channel 38 FREQUENCY RANGE |1 ~40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL 20deg. C, 73%RH .
CONDITIONS 1014 hPa LESIERIEY Eric Lee
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 57.5 PK 74.0 -16.5 1.02 H 260 17.53 39.94
2 5150.00 45.9 AV 54.0 -8.1 1.02 H 260 6.00 39.94
3 *5190.00 92.1 PK 1.01H 258 52.10 40.04
4 *5190.00 81.6 AV 1.01 H 258 41.57 40.04
5 | #10380.00 60.0 PK 68.3 8.3 148 H 57 13.48 46.55
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz)| LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
’ ’ (dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 67.4 PK 74.0 6.6 118V 69 27.46 39.94
2 5150.00 52.5 AV 54.0 15 118V 69 12.57 39.94
3 *5190.00 110.6 PK 118V 66 70.54 40.04
4 *5190.00 97.3AV 118V 66 57.22 40.04
5 | #10380.00 60.1 PK 68.3 8.2 120V 81 13.56 46.05

REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. “** Fundamental frequency.

Report No.: RF990203H11-1
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EUT TEST CONDITION MEASUREMENT DETAIL

CHANNEL Channel 46 FREQUENCY RANGE |1 ~ 40GHz
INPUT POWER DETECTOR Peak (PK)
(SYSTEM) 120Vac, 60 Hz FUNCTION Average (AV)
ENVIRONMENTAL | 20deg. C, 73%RH .
CONDITIONS 1014 hPa TESTED BY Eric Lee

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE CORRECTION
NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 58.6 PK 74.0 -15.5 140 H 83 18.61 39.94
2 5150.00 46.7 AV 54.0 -7.3 1.40H 83 6.76 39.94
3 *5230.00 94.1 PK 1.09H 261 53.96 40.15
4 *5230.00 82.7 AV 1.09H 261 42.52 40.15
5 5350.00 51.1 PK 74.0 -23.0 1.20H 66 10.58 40.47
6 5350.00 41.1 AV 54.0 -12.9 1.20H 66 0.65 40.47
7 #10460.00 60.3 PK 68.3 -8.0 1.09H 44 13.66 46.65
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE CORRECTION
NO. | FREQ. (MHz) LEVEL LIMIT MARGIN (dB) ANTENNA ANGLE RAW VALUE FACTOR
(dBuV/m) HEIGHT (m) (dBuV)
(dBuV/m) (Degree) (dB/m)
1 5150.00 62.9 PK 74.0 -11.1 1.09V 67 22.95 39.94
2 5150.00 52.5 AV 54.0 -1.5 1.09V 67 12.56 39.94
3 *5230.00 112.3 PK 1.09V 67 72.16 40.15
4 *5230.00 99.5 AV 1.09V 67 59.30 40.15
5 5350.00 52.4 PK 74.0 -21.6 154V 55 11.95 40.47
6 5350.00 40.3 AV 54.0 -13.7 154V 55 -0.13 40.47
7 #10460.00 60.3 PK 68.3 -8.0 1.33V 65 13.64 46.65
REMARKS: 1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).

2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

[©2 204 B - NN ¢V)

. The other emission levels were very low against the limit.
. Margin value = Emission level — Limit value.

. “** Fundamental frequency.
. "#":The radiated frequency is out the restricted band.

Report No.: RF990203H11-1

41

Report Format Version 3.0.1




RESTRICTED BANDEDGE (802.11n (40MHz) MODE, CH38, HORIZONTAL)

Marker
Select Marker
1 2 3 4
Hormal
Delta
]
IR "-¢'-.l.-h~,s.J'i.-'-a}h"l.'-I}*\-n'-‘.\b’\,-‘“'r'-‘-'r-'**uI'l-'*Jn'I‘-u'-*-,1'h*vi»h,p1‘+'-'*‘I'L‘-.k"-‘P‘tJ'ﬁ‘fv.l..’I.‘r\,fL!‘i,k{v*‘J,.-.'.'pLn"|,.~‘rT1‘11'I.-‘-"'ﬂ"'1‘-""""
Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
Marker off
5.150000000 GHz
57.47 dBpV .
8 @ GHz ore
1of 2

Clear Write

Max Hold
Min Hold
View

Marker
5.150000000 GHz Blank
45,94 dBpV o
) | 1of 2

iH
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RESTRICTED BANDEDGE (802.11n (40MHz) MODE,CH38, VERTICAL )

ey

H
£0F:
FTun HEIFI(EF

sep 15.148900000 GHz
67.40 dBpV

J

§
. . T AT
el 4,.fl.'..r..i'n.l.l1.}n"'-'|'- -,.!,nP,-.U~aﬂ,J,I_hn\.\'iH'h‘ﬁ*ﬂ"""WM'-‘F"’M'V""“-' e N el 'I.l.-‘llll AT
o v o

Clear Write

Max Hold

Min Hold

View

Blank

More
1of 2

Marker
G.150000000 GHz

#BH 18 Hz

Copyright 2000-2009 Agilent Technologies

Clear Write

Max Hold

Min Hold

View

Blank

More
1 of 2
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RESTRICTED BANDEDGE (802.11n (40MHz) MODE, CH46, HORIZONTAL)

= Agilent R T Marker

Select Marker
1 2 3 4

#Atten 160 dB

Hormal

Delta

/ I;r-f'||f-'-.-*J’I"..'v-.\I'.p.r.4"-"Lv"t,aJhI'IIfq-rj,-"'|'|'J.rq‘r"-'|l|"J‘-u.’».I'-'*‘p-.l"'\-"‘a'nJi,J"-4"i"~'-"k'"'l-rw.""‘-.4'r"a"'a.r-rl‘a,h'Jf*'-r‘f'.f-J«'\".\"r-"F"-Iq"r“r{"F\'" A Delta Pair
{Tracking Ref)
Ref A

Span Pair

Span Center

£CFn
FTun Marker Off

sep 15.351100000 GHz
51.85 dBpV

#Res BH (CISPR) 1 MHz WUBH 1 MHz
File Operation Status. C:\STATEB62.5TA file saved

More
1of 2

. Agilent R T Marker
Bl Atten 10 B | | Select Marker
Bpl #Atten 10 dB 1 2 3 4

Normal

Delta

Delta Pair

{Tracking Ref)

SV USSR R | _ i (P a
Span Pair

Span Center

Off

More

1 of 2

#\BH 18 Hz

ile Operation Status, CIASTATEGG2.5TA file saved
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RESTRICTED BANDEDGE (802.11n (40MHz) MODE, CH46, VERTICAL)

#Atten 160 dB

£CFn
FTun HEIFI(EF

sep 15.351830000 GHz
52.42 dBpV

#Res BH (CISPR) 1 MHz WUBH 1 MHz
File Operation Status. C:\STATEB62.5TA file saved

Clear Write

Max Hold

Min Hold

View

Blank

More
1of 2

- Agilent R T

1BpY #Atten 10 dB

WUBH 10 Hz 0 12.61 5 (601 pt

T T 1T
=0
1]
-+

Marker
i Select Marker
1 2 3 4
Normal
Delta
Delta Pair
{Tracking Ref)
A
Span Pair
Span Center
Off
More
1 of 2

ile Operation Status, CIASTATEGG2.5TA file saved
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4.3 PEAK TRANSMIT POWER MEASUREMENT

4.3.1 LIMITS OF PEAK TRANSMIT POWER MEASUREMENT

[V
P &'¢

Iy

1828

Frequency Band

Limit

5.15 -5.25GHz

The lesser of 50mW (17dBm) or 4dBm + 10logB

5.25 - 5.35GHz

The lesser of 250mW (24dBm) or 11dBm + 10logB

5.47 - 5.725GHz

The lesser of 250mW (24dBm) or 11dBm + 10logB

5.725 — 5.825GHz

The lesser of 1W (30dBm) or 17dBm + 10logB

NOTE: Where B is the 26dB emission bandwidth in MHz.

4.3.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO.| SERIAL NO.

MANUFACTURER DATE UNTIL

Spectrum Analyzer E4446A MY48250254 |Aug. 03,2009 | Aug. 02, 2010

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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4.3.3 TEST PROCEDURE

Set RBW to 1MHz, VBW to 300kHz.

BN =

the output power.

NOTE:

RUVE

Iy
S L

1828

The transmitter output was connected to the spectrum analyzer.
Set span to encompass the entire emission bandwidth of the signal.

Using the spectrum analyzer’s channel power measurement function to measure

The test is performed in accordance with FCC Public Notice: APPENDIX A Guidelines for
Assessing Unlicensed National Information Infrastructure (U-NII) Devices — Part 15, Subpart

E, August 2002.

The transmitter output operates continuously therefore Method # 1 is used.

4.3.4 DEVIATION FROM TEST STANDARD

No deviation

4.3.5 TEST SETUP

EUT

4.3.6 EUT OPERATING CONDITIONS

SPECTRUM

The software provided by client to enable the EUT under transmission condition
continuously at specific channel frequencies individually.
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4.3.7 TEST RESULTS

802.11a OFDM MODULATION:

PEAK POWER
CHANNEL SLrEUT TOTAL PEAK | TOTAL PEAK|  PEAK 026dBf3 ) oAsS/
I
CHANNEL FREQUENCY (dBm) POWER POWER POWER Ba‘.;‘l‘i;:f\:igth FAIL
(MHz)
(dBm) (mW) LIMIT (dBm) (MHz)
Chain 0]Chain 1
36 5180 9.2 11.2 15.7 21.5 15.7 23.58 PASS
40 5200 9.2 1.1 15.7 21.2 15.7 24.25 PASS
48 5240 9.3 114 15.7 22.3 15.7 24.33 PASS

NOTE: 1. The 26dBc Occupied Bandwidth plot, please refer to the following page.

2. Directional gain = Directional gain = 10 log(10°"% + 10%#?°)?/ 2

Effective Legacy Gain (dBi) = 7.3
The effective legacy gain is 7.3dBi, therefore the limit needs to reduce.
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Peak Power Output:
For Chain (1) :CH48

H# Agilent 14:42:38 Feb 14, 2611

Ch Freq 5.24 GHz
Channel Power

R T |PeakSearch

Trig Free

Marker 5.247055700 GHz

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

CH48

Channel Power Power Spectral Density Mkr > CF
11.37 dBm /24.3300 MHz ~62.49 dBm/Hz Hore
1of 2
File Operation Status, C:\20CP.STA file loaded
26dB Occupied Bandwidth:
% Agilent 13:40:45 Feb 14, 2611 R T | Marker

24.330000 MHz
2.29 dB

#YBH 1 MHz

ile Operation Status., C:\20BWD26.STA file loaded

a Mkrl 33 MH

Select Marker

Normal

Delta

Delta Pair
{Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1of 2
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802.11n (20MHz) OFDM modulation:

PEAK POWER

CHANNEL SLrEUT TOTAL PEAK | TOTAL PEAK|  PEAK 026dBf3 ) oAsS/

ccupie

CHANNEL FRE(%%E;“CY (Elzm) POWER | POWER | POWER | gangwidth FAIL
(dBm) (mW) LIMIT (dBm) (MHz)
Chain 0]Chain 1

36 5180 12.5 13.7 16.1 41.2 17.0 25.42 PASS
40 5200 12.4 13.7 16.1 40.8 17.0 24.75 PASS
48 5240 13.2 13.4 16.3 42.8 17.0 24.83 PASS

NOTE: The 26dBc Occupied Bandwidth plot, please refer to the following page.
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Peak Power Output:
For Chain (1) :CH36

# Agilent 13:49:58 Mar 23, 2018 | Peak Search

Ch Freq ©5.18 GHz Trig Fres Next Peak
Channel Power

Marker 5.172040000 GHz Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

Channel Power Power Spectral Density Mkr > CF
13.67 dBm /25.4200 MHz ~60.38 dBm/Hz Hore
1of 2
File Operation Status, C:\20CP.STA file loaded
26dB Occupied Bandwidth:
CH36
Agilent 16:56:51 Mar 18, 2016 I Marker
8 Select Marker
Normal
Delta
Delta Pair
{Tracking Ref)
Ref a
Span Pair
Span Center
off
25.420000 MHz
-1.035 dB
5 150 60 oz - Wk
#UBH 1 MHz - - ¢
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802.11n (40MHz) OFDM MODULATION:

PEAK POWER
CHANNEL OUTPUT TOTAL PEAK | TOTAL PEAK PEAK 26dBc
CHANNEL | FREQUENCY (dBm) power | Power | power | Scupied | PSS/
(MHz)
chain olchain 1 (dBm) (mW) LIMIT (dBm) (MHz)
38 5190 9.7 111 13.5 22.2 17.0 46.17 PASS
46 5230 12.2 14.2 16.3 42.9 17.0 47.33 PASS

NOTE: The 26dBc Occupied Bandwidth plot, please refer to the following page.
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Peak Power Output:
For Chain (1) :CH46

i+ Agilent 15:25:26  Mar 22, 2610 | Peak Search

Ch Freq 5.23 GHz Trig Free Next Peak
Channel Power ;

Marker 5.222430000 GHz Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

Channel Power Power Spectral Density Mkr 5 CF
14.18 dBm /47.3300 MHz ~62.58 dBmn/Hz vore
1of2

File Operation Status, C:\4BCP.STA file loaded

26dB Occupied Bandwidth:
CH46

= Aglent 17:07:67 Mar 18, 2618 I Marker

a Mirl

Select Marker

Normal

Delta

Delta Pair

{Tracking Ref)

" Ref A
J».,'uv i

YL ||Ih¢J|uL_r\_|~ Span Pair

Span Center

ofF
NNl

F'|:I,Jr| Marker a o
swo 147.330000 MHz

More
#YBH 1 MHz 188 ms (601 pt Lot 2

File Operation Status, C:\40BWD26.5TA file loaded
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44 PEAK POWER EXCURSION MEASUREMENT

4.41 LIMITS OF PEAK POWER EXCURSION MEASUREMENT

UV
RUVES

BURS

1828

Frequency Band Limit
5.15-5.25 GHz 13dB
5.25-5.35GHz 13dB
5.47 — 5.725GHz 13dB
5.725 - 5.825 GHz 13dB
4.4.2 TEST INSTRUMENTS
DESCRIPTION & MODEL NO.| SERIAL NO. CALIBRATED CALIBRATED
MANUFACTURER DATE UNTIL
Spectrum Analyzer E4446A MY48250254 |Aug. 03,2009 | Aug. 02, 2010

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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4.4.3 TEST PROCEDURE

RUVE

Iy
S L

1828

1. The transmitter output was connected to the spectrum analyzer.
2. Set the spectrum bandwidth span to view the entire spectrum.
3. Using peak detector and Max-hold function for Trace 1 (RB=1MHz,

VB=3MHz) and 2 (RB=1MHz, VB=300kHz).

4. The largest difference between Trace 1 and Trace 2 in any 1MHz band on

any frequency was recorded.

4.4.4 DEVIATION FROM TEST STANDARD

No deviation

4.4.5 TEST SETUP

EUT

4.4.6 EUT OPERATING CONDITIONS

SPECTRUM

The software provided by client to enable the EUT under transmission condition
continuously at specific channel frequencies individually.
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447 TEST RESULTS
802.11a OFDM modulation

Select Marker

Auto 1 2

Readout,
Freguency

Marker Table
On OFf

i Marker All Off

More

Marker Trace

CHANNEL PEAK POWER A'\’,EEQ'XE’E
CHANNEL | FREQUENCY | EXCURSION PASS/FAIL
EXCURSION LIMIT
(MHz) (dB)
(dB)
36 5180 85 13 PASS
40 5200 8.7 13 PASS
48 5240 9 13 PASS
CH48
R T | Marker

2of 2
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802.11n (20MHz) OFDM MODULATION:

CHANNEL PEAK POWER A'\’,EEQ'XE’E
CHANNEL | FREQUENCY | EXCURSION PASS/FAIL
EXCURSION LIMIT
(MHz) (dB)
(dB)
36 5180 9.6 13 PASS
40 5200 95 13 PASS
48 5240 9.4 13 PASS
CH36
- Agilent 09:51:67 Apr 28, 2018 I Marker

Select Marker

Marker Trace
Auta 1 2 3

Readout,
Freguency

Marker Table
On Off

BT Marker All Off

D Marker a
8.8 Hz
-9.557 dB
e - More
L 2 of 2

File Operation Status. C:\2BPE.5TA file loaded
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802.11n (40MHz) OFDM MODULATION:

Marker a

0.0 Hz

-9992 dB
sHz

1 MHz

CHANNEL PEAK POWER AT/IEEAIQI;:;E
CHANNEL FREQUENCY EXCURSION PASS/FAIL
(MHz) (dB) EXCURSION LIMIT
(dB)
> 5190 10.0 13 PASS
46 5230 9.5 13 PASS
CH38
| Marker
Select Marker
1 2 3 4
Marker Trace
Auto 1 2 3
Readout,
Freguency
Marker Table
On 0ff

| Marker RIl Off

More
2of 2
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4.5 PEAK POWER SPECTRAL DENSITY MEASUREMENT

4.5.1 LIMITS OF PEAK POWER SPECTRAL DENSITY MEASUREMENT

[V
P &'¢

Iy

1828

Frequency Band Limit
5.15 ~ 5.25GHz 4dBm
5.25 ~ 5.35GHz 11dBm
5.47 — 5.725GHz 11dBm
5.725 ~ 5.825GHz 17dBm
4.5.2 TEST INSTRUMENTS
DESCRIPTION & MODEL NO.| SERIAL NO. CALIBRATED CALIBRATED
MANUFACTURER DATE UNTIL
Spectrum Analyzer E4446A MY48250254 |Aug. 03,2009 | Aug. 02, 2010

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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4.5.3 TEST PROCEDURES

RUVE

Iy
S L

1828

1. The transmitter output was connected to the spectrum analyzer.
2. Set RBW=1MHz, VBW=3MHz. The PPSD is the highest level found across the

emission in any 1MHz band.

4.5.4 DEVIATION FROM TEST STANDARD

No deviation

4.5.5 TEST SETUP

EUT

4.5.6 EUT OPERATING CONDITIONS
Same as 4.3.6

SPECTRUM
ANALYZER
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457 TEST RESULTS
802.11a OFDM modulation

cranner | REPOWERLEVELIN | by [maxivum
CHANNEL | FREQUENCY POWER | LIMIT |PASS/FAIL
(MHz) Chain (0) | Chain(1) Dg‘ésn:')'Y (dBm)
36 5180 1.6 0.4 25 2.7 PASS
40 5200 1.8 0.1 23 2.7 PASS
48 5240 1.9 0.7 26 2.7 PASS

Directional gain = Directional gain = 10 Iog(1OG”20 + 1062’20)2/ 2
Effective Legacy Gain (dBi) = 7.3

The effective legacy gain is 7.3dBi, therefore the limit needs to reduce.

For Chain (1) : CH48

- Agilent 14:42:38 Feb 14, 2011 R T I Peak Search

Ch Freq ©5.24 GHz Trig Free Next Peak
Channel Power

Marker 5.247055700 GHz Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

YEH 3 MHz
Channel Power Power Spectral Density Hkr > CF
11.37 dBm /24.3300 MHz -62.49 dBm/Hz ||
Lof2

File Operation Status, C:A2OCP.STA file loaded
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802.11n (20MHz) OFDM MODULATION:

cranneL | RFPOWERLEVELIN | 5oy |maximum
CHANNEL | FREQUENCY POWER LIMIT |PASS/FAIL
(MHiz) Chain (0) | Chain(1) Dg‘ésn:')'Y (dBm)
36 5180 -0.9 0.1 2.6 4 PASS
40 5200 -1.4 0.8 2.8 4 PASS
48 5240 -04 -04 2.6 4 PASS

For Chain (1) : CH40

4 Agilent 13:22:43 Mar 23, 2618 | Peak Search

Ch Freq 5.2 GHz Trig Free Next Peak
Channel Power

Marker 5.198432500 GHz Next Pk Right

MNext Pk Left
Min Search

Pk-Pk Search

VBH 3 MHz
Channel Power Power Spectral Density Mkr > CF
13.72 dBm /24.7500 MHz ~-60.21 dBm/Hz Hore
1 of 2

File Operation Status, C:\20CP.STA file loaded
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802.11n (40MHz) OFDM modulation:

TOTAL
RF POWER LEVEL IN
CHANNEL 1MHz BW (dBm) OUTPUT |MAXIMUM
CHANNEL | FREQUENCY POWER LIMIT PASS/FAIL
(MHiz) Chain (0) | Chain(1) Dg‘ésn:')'Y (dBm)
38 5190 -71 5.3 -3.1 PASS
46 5230 -5.1 2.8 -0.8 4 PASS
For Chain (1) : CH46
% Agilent 15:25:26 Mar 22, 2016 | Peak Search
Ch Freq 5.23 GHz Trig Free Next Peak
Channel Power 16 -
Marker 5.222430000 GHz Next Pk Right
Next Pk Left
Min Search

Channel Power

14.18 dBm /47.3300 MHz

File Operation Status, C:\4BCP.STA file loaded

Pk-Pk Search

Power Spectral Density Mkr > CF
-62.58 dBm/Hz More
1 of 2
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4.6 20dB BANDWIDTH MEASUREMENT
4.6.1 TEST INSTRUMENTS

DESCRIPTION & MODEL No.| SERIAL No. CALIBRATED CALIBRATED
MANUFACTURER DATE UNTIL
Spectrum Analyzer E4446A MY48250254 |Aug. 03,2009 | Aug. 02, 2010
NOTE: The calibration interval of the above test instruments is 12 months and the

calibrations are traceable to NML/ROC and NIST/USA.

4.6.2 TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an
attenuator. The bandwidth of the fundamental frequency was measured by
spectrum analyzer with 100kHz RBW and 100kHz VBW. The 20dB bandwidth is
defined as the total spectrum the power of which is higher than peak power
minus 20dB.

4.6.3 TEST SETUP

SPECTRUM
EUT ANALYZER

4.6.4 EUT OPERATING CONDITIONS

The software provided by client to enable the EUT under transmission condition
continuously at lowest, middle and highest channel frequencies individually.
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4.6.5 TEST RESULTS

802.11a OFDM modulation

CHANNEL FREQUENCY 20dB BANDWIDTH
CHANNEL (MHz) (MHz)
36 5180 20.92
40 5200 21.13
48 5240 21.55
CH48
smﬁﬂﬁ:Hz [T1] MK SIEW Marker 1 [T1]
79 Ref 22 dBm Aft 20dB SWT 20 ms 52-22920§19 (d}ir:
TffEer T2 a0 Detta 2 [T1] .00 4B
" 21550440 MHZ
o L)Y SHETL

T \
» o |

-40

-50

-6l

-7

™,

]

-78 -

Center 5.24 GHz

I
5 MHz!

I I
Span 50 MHz
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802.11n (20MHz) OFDM modulation:

CHANNEL FREQUENCY 20dB BANDWIDTH
CHANNEL (MHz) (MHz)
36 5180 21.02
40 5200 20.50
48 5240 20.83
CH36
REMY 300 kHz [T1] S& VIEW Marker 1 [T1]
Ref 21 dBm At S0dB VS\E\I'\‘:;DMI':LZ 215 42.8m
415 5.169394 GHz
Offzet 1 dB Detta 2 [T1]
0.00 dB
10 21.023005 bMHz
D14.59dBm
0 /'"*MMM‘J" L )
” D2 -15.42 dBm J.“/ \l-
-0 .I 'M
-30

¥
40 | .}."lvM

-50

iy

-l

=70

79

|
Center 515 GHz

T T T T
Span 50 MHZ
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802.11n (40MHz) OFDM MODULATION:

CHANNEL FREQUENCY 20dB BANDWIDTH
CHANNEL (MHz) (MHz)
38 5190 41.00
46 5230 40.65
CH38
REWY 300 kHZ [T1] bk WIEW Warker 1 [T1]
21 Ref 21 dBm At 30dB ;?\"“:[V;Dr‘::; 51;;99533 2?42
Offzet 1 dB Dretta 2 [T1]
10 41.001 3340%:2
0 D1 061 dBm T
. [’W M

20 D2 -19.39 dBm

-30

™

-5a

-
v,

-60

-0

=79

I
Center 5.19 GHz

I I I I I I
10 MHz/! Span 100 MHz
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4.7 FREQUENCY STABILITY

4.7.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT

The frequency tolerance of the carrier signal shall be maintained within +/- 0.02%
of the operating frequency over a temperature variation of —30 degrees to 50
degrees C at normal supply voltage, and for a variation in the primary supply
voltage from 85% to 115% of the rated supply voltage at a temperature of 20
degrees C.

4.7.2 TEST INSTRUMENTS

DESCRIPTION & MODEL NO.| SERIAL NO. CALIBRATED CALIBRATED
MANUFACTURER DATE UNTIL
Spectrum Analyzer E4446A MY48250254 |Aug. 03,2009 | Aug. 02, 2010

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

4.7.3 TEST PROCEDURE

1. The EUT was placed inside the environmental test chamber and powered by
nominal AC voltage.

2. Turn the EUT on and couple its output to a spectrum analyzer.

3. Turn the EUT off and set the chamber to the highest temperature specified.

4. Allow sufficient time (approximately 30 min) for the temperature of the
chamber to stabilize, turn the EUT on and measure the operating frequency
after 2, 5, and 10 minutes.

5. Repeat step 2 and 3 with the temperature chamber set to the lowest
temperature.

6. The test chamber was allowed to stabilize at +20 degree C for a minimum of
30 minutes. The supply voltage was then adjusted on the EUT from 85% to
115% and the frequency record.
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4.7.4 DEVIATION FROM TEST STANDARD

No deviation

4.7.5 TEST SETUP

Temperature
P —>

Spectrum Analyzer

N\
LLU//[CE

Nt "

AC Power Supply [ |

1]

4.7.6 EUT OPERATING CONDITION
The software provided by client to enable the EUT under transmission condition
continuously at specific channel frequencies individually.
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4.7.7 TEST RESULTS

Operating frequency: 5240MHz Limit : £ 0.02%
Temp.| Power 2 minute 5 minute 10 minute
(C) supply
(VAC) | (MHz) (%) (MHz) (%) (MHz) (%)

138 5240.0068 | 0.000130 | 5240.0065 | 0.000124 | 5240.0060 | 0.000115
50 120 5240.0068 | 0.000130 | 5240.0065 | 0.000124 | 5240.0062 | 0.000118
102 5240.0068 | 0.000130 | 5240.0064 | 0.000122 | 5240.0059 | 0.000113
138 5239.9825 | 0.000334 | 5239.9919 | 0.000155 | 5239.9914 | 0.000164
40 120 5239.9826 | 0.000332 | 5239.9919 | 0.000155 | 5239.9916 | 0.000160
102 5239.9925 | 0.000143 | 5239.9922 | 0.000149 | 5239.9913 | 0.000166
138 5240.025 0.000477 | 5240.0233 | 0.000445 | 5240.0211 | 0.000403
30 120 5240.0248 | 0.000473 | 5240.0253 | 0.000483 | 5240.0231 | 0.000441
102 5240.0248 | 0.000473 | 5240.0223 | 0.000426 | 5240.0211 | 0.000403
138 5239.9866 | 0.000256 | 5239.9862 | 0.000263 | 5239.9858 | 0.000271
20 120 5239.9866 | 0.000256 | 5239.9864 | 0.000260 | 5239.9859 | 0.000269
102 5239.9866 | 0.000256 | 5239.9862 | 0.000263 | 5239.9857 | 0.000273
138 5240.006 0.000115 | 5240.0054 | 0.000103 | 5240.0049 | 0.000094
10 120 5240.006 0.000115 | 5240.0056 | 0.000107 | 5240.0052 | 0.000099
102 5240.006 0.000115 | 5240.0054 | 0.000103 | 5240.0049 | 0.000094
138 5240.0308 | 0.000588 5240.031 0.000592 | 5240.0309 | 0.000590
0 120 5240.0308 | 0.000588 | 5240.0309 | 0.000590 | 5240.0309 | 0.000590
102 5240.031 0.000592 | 5240.0307 | 0.000586 | 5240.0309 [ 0.000590
138 5240.0244 | 0.000466 | 5240.0193 | 0.000368 | 5240.0151 | 0.000288
-10 120 5240.0244 | 0.000466 | 5240.0223 | 0.000426 | 5240.0181 | 0.000345
102 5240.0244 | 0.000466 | 5240.0183 | 0.000349 | 5240.0161 | 0.000307
138 5240.0174 | 0.000332 | 5240.0123 | 0.000235 | 5240.0121 | 0.000231
-20 120 5240.0174 | 0.000332 | 5240.0153 | 0.000292 | 5240.0131 | 0.000250
102 5240.0154 | 0.000294 | 5240.0123 | 0.000235 | 5240.0121 | 0.000231
138 5240.0015 | 0.000029 | 5240.0011 [ 0.000021 | 5240.0006 | 0.000011
-30 120 5240.0016 | 0.000031 | 5240.0015 [ 0.000029 | 5240.0010 | 0.000019
102 5240.0015 | 0.000029 | 5240.0011 [ 0.000021 | 5240.0006 | 0.000011
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4.8 CONDUCTED OUT-BAND EMISSION MEASUREMENT

4.8.1 TEST INSTRUMENTS

DESCRIPTION & MODEL No.| SERIAL No. CALIBRATED CALIBRATED
MANUFACTURER DATE UNTIL
Spectrum Analyzer E4446A MY48250254 |Aug. 03,2009 | Aug. 02, 2010
NOTE: The calibration interval of the above test instruments is 12 months and the

calibrations are traceable to NML/ROC and NIST/USA.

4.8.2 TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer via a low lose
cable. Set RBW of spectrum analyzer to 1MHz with suitable frequency span
including 100 MHz bandwidth from band edge. The band edges was measured
and recorded.

4.8.3 EUT OPERATING CONDITION

The software provided by client to enable the EUT under transmission condition
continuously at specific channel frequencies individually.
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4.8.4 TEST RESULTS

For 5.15 to 5.25GHz band:
The spectrum plots (Peak RBW=1MHz, VBW=3MHz) are attached on the following
pages.
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802.11a OFDM modulation

REW 1 hiHZ [T1] M WIE Marker 1 [T1]
WERY 3 MHZ 3.98 dBm
27 Ref 22 dBm At 20 dB ST 20 ms £ 4184200 GHz
Uff=et 12 a8 hdarker 2 [T1]
-43.65 dBm
10 5150000 GHz
1 hdarker 3 [T1]
D1 295 dBm | -42.03 dBm
0 [, 5149300 GHz
-10 f/ \
02 -16.02 dBm JJ \
0 !
a0 fv'/f
“ _ W/f
et s i e A A
-50
-60
=70
F
78 1828
' ! ! ' ! ! ! !
Center 5142 GHz 10 MHz! Span 100 MHz
REW 1 hiHZ [T1] M WIE Marker 1 [T1]
WERY 3 MHZ 3.79 dBm
27 Ref 22 dBm At 20 dB ST 20 ms £ 244200 GHz
Uff=et 12 a8 hdarker 2 [T1]
-44.79 dBm
10 5.350000 GHz
1 Marker 3 [T1]
01 2,79 dBm -42 .86 dBm
] 5.384600 GHz
.10 ] \
f 0z —IE.EI%Bm
=20
a0 \
0 \\wwwwwwm 3
-50
-60
=70
F
8 i i T i i i i i

Center 5.327 GHz

20 MHz/

Span 200 MHz
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CH 36

REW 1 hiHZ [T1] M WIE Marker 1 [T1]
WERY 3 MHZ 246 dBm
27 Ref 22 dBm At 20 dB SWT 500 ms £ 14B160 GHz
Uff=et 12 a8 hdarker 2 [T1]
-23.71 dBm
10 38800900 GHz
1 hdarker 3 [T1]
D1 295 dBm -23.71 dBm
0 38950780 GHz
Marker 4 [T1]
-25.10 dBm
10 36162880 GHz
03 -16.02 §Bm
-0 1 3
. MA hu"u‘w
N W
- [l
[
-60
=70
78 1828
' : ' ! ! ! !
Start 30 MHz 3.997 GHz/ Stop 40 GHz
REW 1 hiHZ [T1] M WIE Marker 1 [T1]
WERY 3 MHZ 1.63 dBm
27 Ref 22 dBm At 20 dB SWT 500 ms £ 296100 GHz
Uff=et 12 a8 hdarker 2 [T1]
-23.68 dBm
10 36850540 GHz
hdarker 3 [T1]
D1 279 dBm 22510 dBim
0 37441920 GHz
Marker 4 [T1]
-25.30 dBm
10 37 601800 GHz
03-16.21 dBm
] 3 2
-0 M’l o WWM
” W
- [t
LeaPursiye!
-60
=70
8 i i i i i i i
Start 30 MHz 3.997 GHz/ Stop 40 GHz
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802.11n (20MHz) OFDM MODULATION:

CH36

REWV 1 MHZ [T1] WK WIEW
WEWY 3 MHZ
2. Ref 21 dBm Aft 30 dB ST 20 ms
Offzet 1 B 1
D1 11.34 dBm |
ID . =T
D / \\
0 02 -266 dBm
_QD /
. N

o WMMMMMWWWWW\‘W'

-50

I
Certer 5.142 GHz

I I I
10 MHz!

I I
Span 100 MHz

Marker 1 [T1]
11.34 dBm
SATEB00 GHz

Marker 2[T1]
-42.03 clBm
5150000 GHz

Marker 3[T1]
-39.65 dBm
5148600 GHz

CH48

Ref 21 dBm

Att 30 dB

REW 1 MHZ
“ERY 3 MHZ
ST 20 ms

[T1] K WIEW

) Offzet 1 dB

-40

-50

I
Certer 5.327 GHz

I I I
20 MHz!

I
Span 200 MHz

Marker 1 [T1]
965 dBm
5.233400 GHz

Marker 2[T1]
-40.31 clBm
5.350000 GHz

Marker 3[T1]
-37.90 dBm
5422200 GHz
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REW 1 hiHZ [T1] M WIE
WERY 3 MHZ
21 Ref 21 dBm Att 50 dB SWT 500 ms
Offzet 1 dB
D1 11.34 dBm
10 =
0
D3 -85 dE:
-10 e e
=40 134
] PR L. W M’U
WMMW v

Marker 1 [T1]
10.16 dBm
5146160 GHz
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REW 1 hiHZ [T1] M WIE Marker 1 [T1]
WERY 3 MHZ 9.72 dBm
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1 -24 B8 dBm
10 D1 955 dim 39.920080 GHz
hdarker 3 [T1]
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Start 30 MHz 3.997 GHz/ Stop 40 GHz
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802.11n (40MHz) OFDM MODULATION:

CH38

REM 1 MHz [T1] MK VI Marker 1 [T1]
“ERY 3 MHZ 5.37 dBm
2. Ref 21 dBm Aft 30 B SWT 20 ms 5186800 GHz
Offzet 1 0B Marker 2 [T1]
-32.21 clBm
10 1 5150000 GHz
01 6.37 dBm I Marker 3 [T1]
("“"‘*W 31,34 dBm
1] 51458500 GHz
-10 / \
D2-136% dEm A B
o0 ﬂ
E:
-30
s AW«WMWWWW
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F
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REM 1 MHz [T1] MK VI Marker 1 [T1]
“ERY 3 MHZ 7.53 dBm
2. Ref 21 dBm Aft 30 B SWT 20 ms 5241600 GHz
Offzet 1 o8 Marker 2 [T1]
-40.50 ciBm
10 ! 5350000 GHz
OTT 5B Marker 3[T1]
-36.35 dBm
1] 5354000 GHz

4
40 t—j;’\f\m ot g gl Ao b
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I
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REMY 1 MHZ [T1] MK WIEWY Marker 1 [T1]
WM 3 MHZ 599 dBm
21 Ret 21 dBm Att S0 B ST 500 ms £ 14B160 GHz
Offzet 1 dB hdarker 2 [T1]
-25.47 dBm
10 1 38720980 GHz
01 6.37 dBm Marker 3 [T1]
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10 1 39.920060 GHz
Ul 7.o7dbm Marker 3 [T1]
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Start 30 MHz
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Stop 40 GHz
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5.INFORMATION ON THE TESTING LABORATORIES
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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 according to

ISO/IEC 17025.

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: 886-2-26052943 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety Telecom Lab:
Tel: 886-3-3183232
Fax: 886-3-3185050

Web Site: www.adt.com.tw

The address and road map of all our labs can be found in our web site also
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6.APPENDIX-A- MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No any modifications are made to the EUT by the lab during the test.

---END---

Report No.: RF990203H11-1 80 Report Format Version 3.0.1




