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1. CERTIFICATION
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PRODUCT: 802.11a/b/g/n 2x2 WLAN card
BRAND NAME:  Qualcomm Atheros
MODEL NO.: CUS227

TEST SAMPLE:

APPLICANT:  Qualcomm Atheros, Inc.
TESTED: Feb. 28to June 19, 2013
STANDARDS:

ANSI| C63.10-2009

ENGINEERING SAMPLE

FCC Part 15, Subpart C (Section 15.247)

Canada RSS-210 Issue 8 (2010-12)
Canada RSS-Gen Issue 3 (2010-12)

The above equipment (Model: CUS227) has been tested by Bureau Veritas
Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and was in
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 : S
{ Midoli Peng, Specialist )

APPROVEDBY : ) —~__—

(/MA‘:?//J /{:C' f /:’\\

)

“ ( May Chen; Manager )

-~ DATE: Juwne 26, 2013

, DATE: June 26, 2013
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2. SUMMARY OF TEST RESULTS
The EUT has been tested according to the following specifications:

For 2.4GHz, 2412~2462MHz Band

APPLIED STANDARD: FCC PART 15, SUBPART C (SECTION 15.247) ; RSS-210; RSS-Gen

STANDARD SECTION

FCC RSS- TEST TYPE RESULT REMARK
Part 15 Gen
) Meet the requirement of limit.
15.207 Rsfzae” éﬁizg‘ggr Conducted PASS | Minimum passing margin is
" -9.61dB at 0.15391MHz
Meet the requirement of limit.
15.247(d) RSS-210 . .
Radiated Emissions PASS i i ini
15.209 A8.5 Minimum passing margin is

-5.1dB at 4924.00MHz

RSS-210 | Band Edge

15.247(d) A8S Measurement PASS Meet the requirement of limit.
15.247(a)(2) 12822(;;) 6dB bandwidth PASS | Meet the requirement of limit.
15.247(0) | oy 2(}1;) Conducted power PASS | Meet the requirement of limit.
15.247(e) 32822(&;) Power Spectral Density | PASS | Meet the requirement of limit.
- st'g en ag‘;iﬁiri?nii?dwmth - Meet the requirement
15.203 - Antenna Requirement PASS No antenna connector is used.
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For 5GHz, 5725~5850MHz Band

APPLIED STANDARD: FCC PART 15, SUBPART C (SECTION 15.247) ; RSS-210; RSS-Gen

STANDARD SECTION

FCcC RSS-210: TEST TYPE RESULT REMARK
Part 15 RSS-Gen
Meet the requirement of limit.
RSS-G ACP Conducted o . L
15.207 79 4en Emis;\(lavr?r onducte PASS Minimum passing margin is
o -9.49dB at 0.1500MHz
Meet the requirement of limit.
15.247(d) | RSS-210 | Radiated Emissions pASS | Minimum passing margin is
15.209 A8.5 -4.3dB at 11650.00MHz &
11590.00MHz
- Band Edge
15.247(d) | RSS20 | LN rement PASS | Meet the requirement of limit
15.247(a)(2) 12822(;;) 6dB bandwidth PASS Meet the requirement of limit.
15.247(0) | "o 2(}1;) Conducted power PASS | Meet the requirement of limit.
15.247(e) RAzSz'z(é;) Power Spectral Density | PASS | Meet the requirement of limit.
RSS-Gen | Occupied Bandwidth .
- 46 Measurement - Meet the requirement.
15.203 - Antenna Requirement PASS No antenna connector is used.

NOTE: The EUT was operating in 2400 ~ 2483.5MHz, 5.15~5.35GHz, 5.47~5.6GHz &
5.65~5.725GHz and 5.725~5.850GHz frequencies band. This report was recorded the RF
parameters including 2400 ~ 2483.5MHz and 5.725~5.850GHz. For the 5.15~5.35GHz,
5.47~5.6GHz & 5.65~5.725GHz 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 2.98 dB
Radiated emissions (30MHz-1GHz) 5.59 dB
Radiated emissions (1GHz -6GHz) 3.54 dB
Radiated emissions (6GHz -18GHz) 4.08 dB
Radiated emissions (18GHz -40GHz) 4.11 dB
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3. GENERAL INFORMATION
3.1 GENERAL DESCRIPTION OF EUT

PRODUCT

802.11a/b/g/n 2x2 WLAN card

MODEL NO.

Cus227

POWER SUPPLY

DC 3.3V from host equipment

MODULATION TYPE

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM

MODULATION
TECHNOLOGY

DSSS, OFDM

TRANSFER RATE

802.11b: up to 11Mbps
802.11a/g: up to 54Mbps
802.11n : up to 300Mbps

OPERATING
FREQUENCY

For 15.407
5.18 ~5.24GHz, 5.26 ~ 5.32GHz, 5.5~5.58GHz &
5.66~5.7GHz

For 15.247
2.4GHz: 2.412 ~ 2.462GHz
5GHz: 5.745 ~ 5.825GHz

NUMBER OF CHANNEL

For 15.407
16 for 802.11a, 802.11n (HT20)
7 for 802.11n (HT40)

For 15.247(2.4GHz)

11 for 802.11b, 802.11g, 802.11n (HT20)
7 for 802.11n (HT40)

For 15.247(5GHz)

5 for 802.11a, 802.11n (HT20)

2 for 802.11n (HT40)

MAXIMUM OUTPUT
POWER

For 15.407

802.11a: 190.003mwW
802.11n (HT20): 185.792mW
802.11n (HT40): 120.049mW
For 15.247(2.4GHz)
802.11b: 121.264mW
802.11g: 243.414mW
802.11n (HT20): 239.950mW
802.11n (HT40): 118.997mW
For 15.247(5GHz)

802.11a: 379.385mwW
802.11n (HT20): 379.840mW
802.11n (HT40): 336.788mW

Report No.: RF130221E04
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ANTENNA TYPE See item 3.2
ANTENNA CONNECTOR |Seeitem 3.2
DATA CABLE NA
I/O PORTS NA
ASSOCIATED DEVICES |NA

NOTE:
1. The EUT is a2.4GHz & 5GHz WLAN device.

2. The EUT is 2 * 2 MIMO with 802.11n beam forming function.

MODULATION MODE TX/RX FUNCTION
802.11b 2TX/I2RX
802.11g 2TX/I2RX
802.11a 2TX/I2RX

802.11n (HT20) 2TX/I2RX
802.11n (HT40) 2TX/I2RX

The maximum compliance powers listed on the report are compliance with both
Beam Forming and non-Beam Forming configurations.

3. 2.4GHz and 5GHz technology cannot transmit at same time.

4. The EUT was pre-tested under the following modes:

Test Mode Data rate
Mode A 400ns Gl
Mode B 800ns Gl

From the above modes, the worst case was found in Mode B. Therefore only the
test data of the mode was recorded in this report.

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.

3.2 DESCRIPTION OF ANTENNA

The antenna provided to the EUT, please refer to the following table:

Antenna gain |Antenna gain| Connector

Brand Model Antenna Type 2.4G(dBi) 5G(dBi) Type

Integrated PCB

2 3 NA
antenna

Qualcomm | CUS227 V03-2
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3.3 DESCRIPTION OF TEST MODES

Operated in 2400 ~ 2483.5MHz band:
11 channels are provided for 802.11b, 802.11g, 802.11n (HT20):

CHANNEL FREQUENCY CHANNEL FREQUENCY
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 1 2462MHz
6 2437MHz

7 channels are provided for 802.11n (HT40):

CHANNEL FREQUENCY CHANNEL FREQUENCY
3 2422MHz 7 2442MHz
4 2427MHz 8 2447MHz
5 2432MHz 9 2452MHz
6 2437MHz

Report No.: RF130221E04
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Operated in 5725 ~ 5850MHz band:
5 channels are provided for 802.11a, 802.11n (HT20):

CHANNEL FREQUENCY CHANNEL FREQUENCY
149 5745 MHz 161 5805 MHz
153 5765 MHz 165 5825 MHz
157 5785 MHz

2 channels are provided for 802.11n (HT40):

CHANNEL FREQUENCY
151 5755 MHz
159 5795 MHz

Report No.: RF130221E04 14 of 177
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3.3.1 TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL

EUT APPLICABLE TO

CONFIGURE DESCRIPTION
MODE PLC UE<1G | UE3 1G APCM OB

- v v v v y :

Where  PLC: AC Power Line Conducted Emission UE < 1G: Unwanted Emission below 1GHz
UE 3 1G: Unwanted Emission above 1GHz APCM: Antenna Port Conducted Measurement

OB: Conducted Out-Band Emission Measurement
NOTE: The EUT’s antenna had been pre-tested on the positioned of each 3 axis. The worst case was found when
positioned on X-plane.

AC 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.

VI AVAILABLE TESTED MODULATION | DATA RATE
CHANNEL CHANNEL | TECHNOLOGY (Mbps)
802.11g 1to11 6 OFDM 6
For 5 GHz
149 to 165 149 OFDM 6.5
802.11n (HT20)

UNWANTED EMISSION TEST (BELOW 1 GHz):

X Radiated versus Conducted Measurements

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.

VI AVAILABLE TESTED MODULATION | DATA RATE
CHANNEL CHANNEL | TECHNOLOGY (Mbps)
802.11g 1to11 6 OFDM 6
For 5 GHz
149 to 165 149 OFDM 6.5
802.11n (HT20)
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UNWANTED EMISSION TEST (ABOVE 1 GHz):

X Radiated versus Conducted Measurements

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.

MODE AVAILABLE | TESTED | MODULATION | DATA RATE
CHANNEL | CHANNEL | TECHNOLOGY (Mbps)
802.11b 1to11 1,6,11 DSSS 1
802.11g 1to11 1,6,11 OFDM 6
For 2.4 GHz
1to11 1,6,11 OFDM 6.5
802.11n (HT20)
For 2.4 GH
or 2.4 GHz 3109 3,6,9 OFDM 135
802.11n (HT40)
802.11a 149t0 165 | 149, 157, 165 OFDM 6
Fors Gz 149t0 165 | 149, 157, 165 OFDM 6.5
802.11n (HT20) t° T '
Fors Gz 151 to 159 151, 159 OFDM 13.5
802.11n (HT40) o ' '

ANTENNA PORT CONDUCTED 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.

Ve AVAILABLE TESTED MODULATION | DATA RATE
CHANNEL CHANNEL | TECHNOLOGY (Mbps)
802.11b 1to11 1,6, 11 DSSS 1
802.11g 1to11 1,2,6,10, 11 OFDM 6
For 2.4 GHz
1to11 1,2,6,10, 11 OFDM 6.5
802.11n (HT20)
For 2.4 GH
o z 3t09 36,9 OFDM 135
802.11n (HT40)
802.11a 149 to 165 149, 157, 165 OFDM 6
Fors Gz 149 to 165 149, 157, 165 OFDM 6.5
802.11n (HT20) t° T '
Fors Gz 151 to 159 151, 159 OFDM 13.5
802.11n (HT40) o ' '
Report No.: RF130221E04 16 of 177 Report Format Version 5.2.0




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 | DATA RATE
CHANNEL | CHANNEL |TECHNOLOGY| (Mbps)

802.11b 1to 11 1,6,11 DSSS 1

802.11g 1to 11 1,6,11 OFDM 6

For 2.4 GHz lto1l 1 1 FDM
802.11n (HT20) to i © 65

For 2.4 GH

or 2.4 GHz 3109 3,6,9 OFDM 135
802.11n (HT40)
802.11a 149 to 165 149, 157, 165 OFDM 6
For s GHz 14 1 149, 157, 1 FDM
802.11n (HT20) 9 to 165 9, 157, 165 O 6.5
For s GHz 151to 1 151, 1 FDM 1
802.11n (HT40) 51 to 159 51, 159 O 3.5
TEST CONDITION:
APPLICABLE INPUT POWER
TO ENVIRONMENTAL CONDITIONS TESTED BY
(SYSTEM)

PLC 20deg. C, 70%RH 120Vac, 60Hz Mike Hsieh
UE<1G 23deg. C, 66%RH 120Vac, 60Hz Robert Cheng
UE31G 25deg. C, 65%RH 120Vac, 65Hz Nelson Teng
APCM 25deg. C, 60%RH 120Vac, 60Hz Amos Chuang

OB 25deg. C, 60%RH 120Vac, 60Hz Amos Chuang
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3.4 GENERAL DESCRIPTION OF APPLIED STANDARDS
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The EUT is a RF product. According to the specifications of the manufacturer, it

must comply with the requirements of the following standards:

FCC Part 15, Subpart C (15.247)

Canada RSS-210 Issue 8 (2010-12)

Canada RSS-Gen Issue 3 (2010-12)

558074 D01 DTS Meas Guidance v03r01
662911 DO1 Multiple Transmitter Output vO1 r02
ANSI C63.10-2009

All test items have been performed and recorded as per the above standards.
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3.5 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
COMPUTER
DELL PP32LA GSLB32S FCC DoC
(For conducted
1 emission test)
NOTEBOOK
COMPUTER
DELL PP27L 7YLB32S FCC DoC
(For other test
items)
EXTENSION [comm
2 Qua PB124 NA NA
CARD Atheros
JENTEC
3 |Adapter TECHNOLOG |CF1205-B 795558 NA
Y CO,.LTD.

No. |[Signal cable description
1 |UTP cable(10m)
2 |NA

3 |DC line (1.5m)
Note: The power cords of the above support units were unshielded (1.8m).
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3.6 CONFIGURATION OF SYSTEM UNDER TEST

For conducted emission test

1
3. ADAPTER 2. EXTENSION
CARD
EUT

Test table

UTP cable(10m) —»|

1. NOTEBOOK
COMPUTER

Kept in aremote area
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For other test items

3. ADAPTER

2. EXTENSION
CARD

EUT

Test table

UTP cable(10m) —»

1. NOTEBOOK
COMPUTER

Kept in aremote area
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4. TEST TYPES AND RESULTS (FOR 2.4GHz, 2400 ~ 2483.5MHz Band)

4.1 CONDUCTED OUTPUT POWER MEASUREMENT

4.1.1 LIMITS OF MAXIMUM PEAK OUTPUT POWER MEASUREMENT

For systems using digital modulation in the 2400-2483.5 MHz band: 1 Watt
(30dBm)
Per KDB 662911 D01 Multiple Transmitter Output v01r02 Method of conducted
output power measurement on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for NANT < 4;

Array Gain = 0 dB (i.e., no array gain) for channel widths =2 40 MHz for any NANT;

Array Gain = 5 log(NANT/NSS) dB or 3 dB, whichever is less for 20-MHz channel widths

with NANT 2 5.
For power measurements on all other devices: Array Gain = 10 log(NANT/NSS) dB.

4.1.2 INSTRUMENTS

DESCRIPTION & MODEL NO SERIAL CALIBRATED CALIBRATED

MANUFACTURER ' NO. DATE UNTIL

Power Meter ML2495A 0824006 May 10, 2012 May 09, 2013

Power Sensor MA2411B 0738172 May 10, 2012 May 09, 2013
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. Tested date : June 19, 2013

4.1.3 TEST PROCEDURES

A peak power sensor was used on the output port of the EUT. A power meter was
used to read the response of the peak power sensor. Record the peak power level.

4.1.4 DEVIATION FROM TEST STANDARD

No deviation
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4.1.5 TEST SETUP

EUT

L

10dB ATTENUATION

Peak Power Sensor

PAD

4.1.6 EUT OPERATING CONDITIONS

Power Meter

The software (Atheros Radio test 2_Version:2.3) provided by client to enable the
EUT under transmission condition continuously at lowest, middle and highest
channel frequencies individually.
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4.1.7 TEST RESULTS

802.11b
FREQUE
NCY PEAK POWER (dBm) TOTAL TOTAL LIMIT PASS /
CHAN. POWER POWER (dBm) EAIL
(MHz) | cHainO | CHAIN1 (MW) (dBm)
1 2412 16.78 18.67 121.264 20.84 30 PASS
6 2437 17.01 18.19 116.151 20.65 30 PASS
11 2462 16.77 17.88 108.910 20.37 30 PASS
NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi , so the power density limit shall not be
reduced.
802.11g
FREQUE
N CQY PEAK POWER (dBm) TOTAL TOTAL T e
CHAN. POWER POWER (dBm) EAIL
(MHZ) | cHAaINO | CHAIN1 (MW) (dBm)
1 2412 18.04 17.79 123.797 20.93 30 PASS
6 2437 20.33 21.32 243.414 23.86 30 PASS
11 2462 16.81 16.45 92.130 19.64 30 PASS

NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi , so the power density limit shall not be

reduced.
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802.11n (HT20)

FREQUE
NCY PEAK POWER (dBm) TOTAL TOTAL LIMIT PASS /
CHAN. POWER POWER (dBm) EAIL
(MHz) | cHAINO | CHAIN1 (MmW) (dBm)
1 2412 16.37 17.24 96.317 19.84 30 PASS
6 2437 20.29 21.24 239.950 23.80 30 PASS
11 2462 16.37 16.34 86.404 19.37 30 PASS
NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi , so the power density limit shall not be
reduced.

802.11n (HT40)

FREQUE
N CQY PEAK POWER (dBm) TOTAL TOTAL T e
CHAN. POWER POWER (dBm) EAIL
(MHz) | cHAINO | CHAIN1 (MmW) (dBm)
3 2422 14.71 14.81 59.849 17.77 30 PASS
6 2437 17.73 17.76 118.997 20.76 30 PASS
9 2452 14.87 14.47 58.680 17.68 30 PASS
NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi , so the power density limit shall not be
reduced.
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4.2 AVERAGE OUTPUT POWER

4.2.1 FOR REFERENCE.

4.2.2 TEST INSTRUMENTS

DESCRIPTION & MODEL NO SERIAL CALIBRATED CALIBRATED

MANUFACTURER ' NO. DATE UNTIL

Power Meter ML2495A 0824006 May 10, 2012 May 09, 2013

Power Sensor MA2411B 0738172 May 10, 2012 May 09, 2013
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. Tested date : June 19, 2013

4.2.3 TEST PROCEDURES

The average power sensor was used on the output port of the EUT. A power
meter was used to read the response of the power sensor. Record the power

level.

4.2.4 TEST SETUP

Average Power Power Meter

EUT
L

10dB ATTENUATION Sensor
PAD

4.2.5 EUT OPERATING CONDITIONS

Same as ltem 4.1.6
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4.2.6 TEST RESULTS

802.11b
FREQUENCY AVERAGE POWER (dBm) TOTAL TOTAL
CHAN. (MH2) POWER POWER
CHAIN O CHAIN 1 (mW) (dBm)
1 2412 14.32 16.03 67.127 18.27
6 2437 14.34 15.52 62.809 17.98
11 2462 14.04 15.24 58.771 17.69
802.11g
FREQUENCY AVERAGE POWER (dBm) TOTAL TOTAL
CHAN. (MH2) POWER POWER
CHAIN O CHAIN 1 (mW) (dBm)
1 2412 11.96 11.21 28.917 14.61
6 2437 14.36 15.84 65.661 18.17
11 2462 10.21 9.77 19.979 13.01
802.11n (HT20)
FREQUENCY AVERAGE POWER (dBm) TOTAL TOTAL
CHAN. (MH2) POWER POWER
CHAIN O CHAIN 1 (mW) (dBm)
1 2412 10.22 10.73 22.350 13.49
6 2437 14.39 15.81 65.586 18.17
11 2462 9.93 9.84 19.478 12.90
802.11n (HT40)
FREQUENCY AVERAGE POWER (dBm) TOTAL TOTAL
CHAN. (MH2) POWER POWER
CHAIN O CHAIN 1 (mW) (dBm)
3 2422 8.37 7.57 12.586 11.00
6 2437 11.75 11.74 29.890 14.76
9 2452 8.43 7.90 13.132 11.18
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4.3 POWER SPECTRAL DENSITY MEASUREMENT

4.3.1 LIMITS OF POWER SPECTRAL DENSITY MEASUREMENT

The Maximum of Power Spectral Density Measurement is 8dBm.

4.3.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R&S Spectrum FSP40 100037 Nov.01, 2012  |Oct. 31, 2013
Analyzer
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. Tested date : June 19, 2013

4.3.3 TEST PROCEDURE

1. Setthe RBW =3 kHz, VBW =10 kHz, Detector = peak.

2. Sweep time = auto couple, Trace mode = max hold, allow trace to fully
stabilize.

3. Use the peak marker function to determine the maximum amplitude level.

4.3.4 DEVIATION FROM TEST STANDARD

No deviation

4.3.5 TEST SETUP

EUT | SPECTRUM

10dB ATTENUATION ANALYZER
PAD

4.3.6 EUT OPERATING CONDITION

Same as Iltem 4.1.6
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4.3.7 TEST RESULTS

802.11b
ch;(l q || S Z\RAES) (d Bz?si Hz) 10 Iog B( N2 (J S?I/sﬁ% (d Blr_TisgileZ) TIQASII?
1 2412 -9.27 3.01 -6.26 8 PASS
0 6 2437 -11.48 3.01 -8.47 8 PASS
11 2462 -10.05 3.01 -7.04 8 PASS
1 2412 -6.90 3.01 -3.89 8 PASS
1 6 2437 -7.35 3.01 -4.34 8 PASS
11 2462 -7.58 3.01 -4.57 8 PASS

NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi , so the power density limit shall not be

reduced.

Chain(0) : CH1

Chain(0) : CH6

REVY 3 kHz [T1]MP VIEW
VEW A0 kHZ
an, Ref 20 5 cBm. Aft 20dB SWT1.33
Otfset 10.5dB
1
.
YLaR o
2
=795 T

T
Center 2.412 GHz

T
1134 MHzf

T
Span 1134 MHz

Marker 1 [T1]
-8.27 dbim

aszmichz | oaps,

REVY 3 kHz [T11MP VEEW
VEW 0 kHE
Ref 305 diim Att 208 SWT125s
Offset 10.5d8

Marker 1 [T1]
1,45 dBm
243766 GHz

\

\

T
Center 2437 GHz

T
1105 MHzf

T
Span 11,08 MHz

1

WMWWMWWMWM

T

\

[ A D T ]
REVY 3 kHz TINPVEN e )
VEW 10 kHE 10.05 dEm
0.5, Fef 205 dBm At 20 0B SWT13s 246281 GHz
Offset 10548

854 T T T T
Center 2 462 GHz 1.13 MHz# Span 11.3 MHZ
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Chain(1) : CH1

Chain(1) : CH6

REVY 3 kHz [T11MP VEEW
VEW 0 kHE
05 Bef 205 cBim Att 208 SNT125
Offset 10.5d8
10
0
T
10 4 4

il i

- sl
g TR
20l
I

T

Marker 1 [T1]

2amaschz | ops,

-5.80 dBm

REVY 3 kHz TINPVEN e )
VEW 10 kHE 735 dEm
Ref 205 dBim At 20 0B SWT125s 243695 GHE

Offset 10.5d8

T

VAN

20 M‘M iy

\

W i
T

i
NMWWMMWMW

T
Center 2462 GHz

T
1129 MHzf

T
Span 11.29 MHz

95 . T : 85 T T T T
Center 2412 GHz 1.076 MHz/ Span 10.76 MHZ Center 2437 GHz 1107 MHz! Span 11.07 MHz | A D T |
REVY 3 kHz TINPVEN e )
VW10 kHz 756 dBm
an Ref 20 5 dBm Att 20 B SWT13s 246261 GHz.
Offset 10.5dB
10
0
T
-10 b
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802.11g
chain | Channe Z\RAES) d Bz?si Hz) 10 Iog B( N2 (J S?I/sﬁ% d Blr_TisgileZ) TIQASII?
1 2412 -15.23 3.01 -12.22 8 PASS

0 6 2437 -13.07 3.01 -10.06 8 PASS
11 2462 -16.72 3.01 -13.71 8 PASS

1 2412 -13.93 3.01 -10.92 8 PASS

1 6 2437 -8.84 3.01 -5.83 8 PASS
11 2462 -15.76 3.01 -12.75 8 PASS

NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi, so the power density limit shall not be

reduced.

Chain(0) : CH1

Chain(0) : CH6

REVY 3 kHz [T11MP VEEW
VEW 0 kHE
05 Bef 205 cBim Att 208 SNT285
Offset 10.5d8

VYN PPV T PO TT TR TR
’W T WWW“V\/W”VVW“" YRR WWWW\

,

]
.M«FNM

"

¥

ey

Merker 1 [T1] REVY 3 kHz [T1 P VEW
-15.23 dBm WEW 10 kHZ
240698 GHT WS Ref 20 5 dBm Att 20 B SWT28s
Offset 10.5dB
1

Y,

L

\

Marker 1 [T1]
307 dm
243267 GHz

\

"ﬂ{WWWW"’\"”“TmW‘VWV\NWWkWM Ty HMVWW\KA

i

",

T
Center 2462 GHz

T T
2466 MHzf

T
Span 24,65 MHz

\

5 . T : T 795 i T T T
Genter 2412 GHz 2,463 MHzf Span 24,63 MHz Center 2437 GHz 2,458 MHzf Span 2459 MHz  ICNENEIEE N
REVY 3 kHz [TIMBVEN e )
VEIW 10 KHE 672 dEm
0.5, Fef 205 dBm At 20 0B ST 285 246398 GHE
Offset 10508
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REVY 3 kHz [T1]MP VIEW Marker 1 [T1] REVY 3 kHz [T1]MP VIEW Marker 1[T1]
VEWW AT kHE 43.8% dBm VEWW AT kHE 854 dBm
n 5 Fe 205 dBm At 2008 SWT285 242008 GHz. n 5 Fe 205 dBm At 2008 SWT285 244384 GHz.
Otfset 10.5dB Otfset 10.5dB
. .
1
.10 1 .10 4
n i A A Ay A s A nﬁwﬁ n NWWN\WUWWM NWW‘MWMM
A LI asmart ‘U I REASRES - UJ iy ]“
0 0 |
/s [} ot
40 1 40
{
85 T T T 85 T T T T T
Center 2412 GHz 2 466 MHzZ/ Span 24,88 MHZ Center 2437 GHz 2458 MHz/ Span 24,59 MHZ
REVY 3 kHz [T1]MP VIEW Marker 1[T1]
VEW A0 kHz 1576 cBm
an Ref 20 5 cBm. Aft 20dB SWT 283 246545 GHz
Otfset 10.5dB
10
.
,n LA A s e I o B e
’ T AT I Ty ww AT TRy WV]
0
M ' M
50 b ot
et i
50
.
=795 T T T
Center 2 462 GHz 2462 MHzZ/ Span 24,62 MHZ
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802.11n (HT20)

chain | Channel Z\RAES) «d Bri%?( Hz) 10 Iog B( N2 (J gﬁl/sﬁz) «d Blr_’ri1r/g>i|:HZ) 7335
1 2412 -17.37 3.01 -14.36 8 PASS

0 6 2437 -12.94 3.01 -9.93 8 PASS
11 2462 -18.73 3.01 -15.72 8 PASS

1 2412 -14.60 3.01 -11.59 8 PASS

1 6 2437 -10.75 3.01 -7.74 8 PASS
11 2462 -15.77 3.01 -12.76 8 PASS

NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi , so the power density limit shall not be

reduced.

Chain(0) : CH1

Chain(0) : CH6

Ref 205 dBim Att 208

205

REVY 3 kHz
VEW 0 kHE
T3S

[T WP VIEW

Offset 10.5d8

1
(WWWWVJW“MWW/\MW e .\w\

/

o

i

Marker 1 [T1]
4737 B
241760 GHZ

\

Ref 205 dBim Att 208

REVY 3 kHz
VEW 0 kHE
T3S

[T WP VIEW

205
Offset 10.5d8

oo
| WWWWMM

[

i

v

Marker 1 [T1]
12.84 B
243197 GH

\

|

T

M

s

N

\

5 . T : T 795 i T T T
Genter 2412 GHz 2643 MHzf Span 26.43 MHz Center 2437 GHz 2645 MHzf Span 2645hHz  ICNENEIEE N
REVY 3 kHz [TIMBVEN e )
VEIW 10 KHE 4573 dBm
n 5 Fe 205 dBm At 20 0B T3 246380 GHE
Offset 10508

5 T T T T
Center 2 462 GHz 2646 MHzZ/ Span 2648 MHZ
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REVY 3 kHz [TIMBVEN e ) REVY 3 kHz [TIMBVEN e )
VEW 0 kHz 14,50 B VEW 0 kHz -10.75 B
n 5 Fe 205 dBm At 20 0B SWIas 241571 otz | op s Ref 205 dBm At 20 0B SWIas 243821 GHz
Offset 10508 Offset 10508
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REVY 3 kHz [TIMBVEN e )
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Offset 10508
10
i
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20 Vit b WLt o s T L sl s
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802.11n (HT40)

ch;(l q || S Z\RAES) (d Bz?si Hz) 10 Iog B( N2 (J gﬁl/sﬁi) (d Blr_’ri1r/g>i|:HZ) TIQASII?
3 2422 -19.72 3.01 -16.71 8 PASS

0 6 2437 -17.54 3.01 -14.53 8 PASS
9 2452 -20.05 3.01 -17.04 8 PASS

3 2422 -19.43 3.01 -16.42 8 PASS

1 6 2437 -16.65 3.01 -13.64 8 PASS
9 2452 -18.38 3.01 -15.37 8 PASS

NOTE: Directional gain = 2dBi + 10log(2) = 5.01dBi < 6dBi, so the power density limit shall not be

reduced.

Chain(0) : CH3

Chain(0) : CH6
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Chain(1) : CH3

Chain(1) : CH6

Ref 205 dBim Att 208

REVY 3 kHz
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4.4 6dB BANDWIDTH MEASUREMENT
4.4.1 LIMITS OF 6dB BANDWIDTH MEASUREMENT

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

4.4.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
R&S SPECTRUM
ANALYZER FSP40 100037 Nov. 01, 2012 Oct. 31, 2013
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. Tested date : Apr. 11, 2013

4.4.3 TEST PROCEDURE

1. Set resolution bandwidth (RBW) = 100kHz.

2. Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.

3. Trace mode = max hold.

4. Sweep = auto couple.

5. Measure the maximum width of the emission that is constrained by the
frequencies associated with the two amplitude points (upper and lower) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental
emission

4.4.4 DEVIATION FROM TEST STANDARD

No deviation

4.45 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

4.4.6 EUT OPERATING CONDITIONS

Same as Iltem 4.1.6
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4.4.7 TEST RESULTS
802.11b

6dB BANDWIDTH (MHz)
FREQUENCY MINIMUM PASS / FAIL

G CHAIN 0 chainy | HMIT (MH2)

CHANNEL

1 2412 7.56 7.18 0.5 PASS

6 2437 7.37 7.38 0.5 PASS

11 2462 7.54 7.53 0.5 PASS

Chain(0) : CH1 Chain(0) : CH6

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEMW 300 kHz 156 dBm VB 300 kHz 345 dBm
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Offset 105 d8 Detta 2[T1] Offset 10.5dB Detta 2[T1)
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i ™y . i
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T T T T T
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A R
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| F @
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T T
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REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VEW 300 kHz 145 dBm VEW 300 kHz 107 dBm
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0.00 68
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DL 11 dEm
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10
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5
50
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) E:
5 . . .
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802.11g

CHANNEL

FREQUENCY
(MHz)

6dB BANDWIDTH (MHz)

MINIMUM

CHAIN O

CHAIN 1

LIMIT (MHz)

PASS / FAIL

2412

16.43

16.44

0.5

PASS

2437

16.40

16.40

0.5

PASS

11

2462

16.44

16.42

0.5

PASS

Chain(0) :

CH1

Chain(0) :

CH6

REYY 100 kHz

[T11MP VEEW

N

l

REYY 100 kHz
VEW 300 kHz

Att 208 ST 25 ms

(TP VEN orker 1 [11]

Defta 2[T1]
0008
1640 MHz

Marker 1 [T1]
VB 300 kHz 834 B
s Fe 205 At 208 SwT25ms a7 ore | s Fei205dem
Offset 10.5 df Defta 2[T1] Offset 10.5 df
0.00 6B
10 16.43 MHZ 10
D1240dBn
0 0
= D2 -3 60l dBim
o2 8 3485 (el altel oo Tt geolleanreailoapacteduoan]
et 10

JMMWWWUMW ot

N

e

T
Center 2.412 GHz

T
25 MHz!

T
Span 25 MHZ

F @ |

T
Center 2437 GHz

T
25 MHz!

T
Span 25

.

Ol -207dBm

0
g |_D2-007dBn MMMWM MWNWW
U

N

l

T
Center 2462 GHz

T
25 MHz!

T
Span 25 MHZ

\

Wz
REWY 100 kHz TINPVEN e )
VEW 300 kHz _8.07 dEm
an Ref 20 5 dBm At 2008 SWT25ms 245378 GHz.
Offset 10.5 di Defta 2[T1]
0.00 68
16.44 MHz
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Chain(1) : CH1 Chain(1) : CH6
REVY 100 kHz. [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VB 300 kHz 553 B VB 300 kHz 089 B
s Fe 205 At 208 SwT25ms 2uprore | s Rei205dem At 208 SwT25ms 242878 Oz
T offset 105 4 Detta 2(T1] T offset 105 4 Detta 2(T1]
0.00 6B 0.00 6B
10 16.44 MHZ 10 16.40 MHZ
DL5.11dBn
ol 010.57dBm oL renzoimi L ded i adslonnd Lescdsdsfhoned,
0256305 et B s, el
10 i1 10
0 JJ 0 AMM "
M({ \% T Fobfery
0L ah A 0
il G
0 0
5 5
0 0
0 0
i % i %
15 . . . 15 . . .
Genter 2412 GHz 25MHz! Span 25 hiHz Center 2437 GHE 25MHz/ Span 25 WHz
Chain(1) : CH11
REVY 100 kHz. [T WP VIEW Marker 1[T1]
VB 300 kHz _5.47 B
an Ref 20 5 dBm Att 20 B SWT25ms 245378 GHz
T offset 105 4 Detta 2(T1]
0.00 6B
10 16.42 MHZ
o 01 -047 4
2 5 6105n pefwselerelidopsntion, anlisolionedidedorndball
10 1]
) V \
20
20 / “\,\%
i
0
5
0
0
i %
15 . . .
Center 2 462 GHz 2.5 MHz/ Span 25 MHZ
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802.11n (HT20)

CHANNEL

FREQUENCY

6dB BANDWIDTH (MHz)

CHAIN O

CHAIN 1

MINIMUM
LIMIT (MHz)

PASS / FAIL

17.62

17.65

0.5

PASS

17.63

17.57

0.5

PASS

11

17.64

17.66

0.5

PASS

Chain(0) : CH1

Chain(0) : CH6

Marker 1 [T1]
-6.23 dBim
0.5, Fef 205 dBm At 2008 240318 GHz
Offset 10.5[dB Detta 2[T1]
00048
1762 MHz

IEMET

1 B2-0230E hiccoclorte bt ebosiepmslteadls
i i

s

|

\

REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 355 dEm
0.5, Fef 205 dBm At 20 0B ST 25 ms 242818 GHz

Offset 10.5[dB Defta 2(T1]
0.00 8
1755 MHE
| DI217dE
i

D2 353 4] MWWWUMWW

/

|

\

195 . ; 795 . ; . ;
Center 2412 GHz Span 25 WHz Center 2437 GHz 25 MHz! Span 25 WHz
Chain(0) : CH11
Marker 1 [T1]
9.45 dBm
n 5 Fe 205 dBm At 20 0B 245317 GHE
Offset 10.5[aB Detta 2(T1]
0.00 8
754 MHE
i
DI 343 11
_10)__Dz-9.23 4B,
50
50
| (@
195 . ;
Certer 2462 GHz Span 25 MHZ
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REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _5.5% dBm VWY 300 kHz 104 dBm
n 5 Fe 205 dBm At 2008 ST 25 ms 240917 GHz. n 5 Fe 205 dBm At 2008 ST 25 ms 242819 GHz.
Offset 10.5dB Defta 2[T1] Otfset 10.5(dB Defta 2[T1]
0.00 68 0.00 68
10 1765 MHz 10 1757 MHz
D1 496 4B,
ol proizes o _prigia Pl il PO
D2-582 0] JV YO T
10 11 10
) Y \\ wl‘"( LL‘M
0 0 " flaaiy
NM \"\AM Cicd kil
-30 'y ‘[ -30
0 0
5 5
50 50
0 0
Al B Al 3!
5 T T T T 5 T T T T
Genter 2412 GHz 25MHz! Span 25 hiHz Center 2437 GHE 25MHz/ Span 25 WHz
REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _7.4% dBm
WS Ref 20 5 dBm Att 20 B SWT25ms 245316 GHz.
Offset 10.5dB Defta 2[T1]
0.00 68
10 17 66 MHZ
e -
D2 -7.43 4} gt des ot pnolloenliosrarttnano,
-10 L1
j U
20
0
5
50
0
Al B
5 T T T T
Center 2 462 GHz 2.5 MHz/ Span 25 MHZ
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802.11n (HT40)

CHANNEL

FREQUENCY
(MHz)

6dB BANDWIDTH (MHz)

CHAIN O

CHAIN 1

MINIMUM
LIMIT (MHz)

PASS / FAIL

2422

35.33

35.31

0.5

PASS

2437

35.27

35.47

0.5

PASS

2452

35.49

35.31

0.5

PASS

RENY 100 Kz [TIMBVEN e ) REVY 100 kHz ITIVPVEN  eer s 1)
VB 300 kHz 4285 dm VB 300 kHz 826 B
s Ret 205 Bm At 20 c8 SWTSms 2a0asorz | gpg Ret 205 dm At 20 c8 SWTSms 241835 GHr
T offset10[an Detta 2(T1] T offset10[an Detta 2(T1]
00 008
10 3533 MHz 10 3527 Wz
0 0
DI 33641
10 P A o L_pz008amly b bbb et A, I
B I AV»AAIM LTI | T i LR A Y LY ‘h" \
» J i »
j ) \ f} \\m
30 30
40 ul"lf \'Mu 10
[~
50 50
50 50
0 0
F : F :
95 ; ; ; 795 ; ; ;
Genter 2422 GHz 5 MHzs Span 50 MHZ Center 2437 GHz 5 MHzs Span 50 MHZ
RENY 100 Kz ITIVPVEN  eer s 1)
VB 300 kHz 4288 B
n 5 Fe 205 dBm At 20 c8 SWTSms 243435 GHz
Offset 10.5[dB Detta 2(T1]
008
10 3549 MHz
0
D1 -6.02 41
-10 PR W | L A AT
DE-1Z g% o I o Py ot AT i (TN W,
» i
} ’ \.
30
40— /‘/'/ \H‘M
&
50
50
0
F i
95 ; ;
Center 2452 GHz 5 MHzi Span 50 MHZ
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Chain(1) : CH3

Chain(1) : CH6

REVY 100 kHz TINPVEN e ) REWY 100 kHz [TIMBVEN e )
VEW 300 kHz 045 dEm VEW 300 kHz 774 dEm
n 5 Fe 205 dBm At 20 0B SWT 5 ms 2404360tz | ops_ Ref205dBm At 20 0B SWT 5 ms 241934 GHz
Offset 10.5[aB Detta 2[T1] Offset 10.5[aB Detta 2(T1]
0.00 8 0.00 8
10 35.31 MHZ 10 35.47 MHZ
i i
Bt
Dl 443 ]

3 L sl b bt {1

10

D2 -7.74 4]

A i M el

U

.5

| [

0
% 5

T
Center 2.422 GHz 5 MHz/

|

T T
Span 50 MHZ Genter 2437 GHz 5 MHzs

T
Span 50 MHz

Chain(1) : CH9

REVY 100 kHz. [T1]MP VIEW Marker 1[T1]
VWY 300 kHz 11,40 B
05 Bef 205 cBim At 208 SWTSms 243434 GHz
Otfset 10.5(dB Defta 2[T1]
0.00 6B
10 3531 MHZ
0
D1 -5.404]
10 10 Al bt ek et
wl | |
40 m—"rj \\“‘M
ki
5
0
20
Hl [
=795 T T T
Center 2452 GHz 5 MHz# Span 50 MHZ
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4.5 OCCUPIED BANDWIDTH MEASUREMENT

4.5.1 TESTINSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R&S Spectrum FSP40 100037 Nov. 01,2012  |Oct. 31, 2013
Analyzer
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. Tested date : Apr. 11, 2013

4.5.2 TEST PROCEDURE

1) Set RBW = 1% of the emission bandwidth.
2) Set the VBW = 3 x RBW.

3) Detector = Peak.

4) Trace mode = max hold.

5) Record the 99% emission bandwidth.

4.5.3 TEST SETUP

| SPECTRUM
ANALYZER

EUT

10dB ATTENUATION
PAD

4.5.4 EUT OPERATING CONDITIONS

Same as Iltem 4.1.6
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4.5.5 TEST RESULTS

802.11b

CHANNEL

CHANNEL FREQUENCY

(MHz)

OCCUPIED BANDWIDTH (MHz)

CHAIN(0)

CHAIN()

2412

12.00

12.00

2437

11.76

12.12

11

2462

11.88

12.12

Chain(0) : CH1

.5

\

T
Center 2.412 GHz 6 MHz/

T
Span B0 MHZ

REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )

VEIW 1 WHz 7.95 dem VEIW 1 WHz 500 dem
n 5 Fe 205 dBm At 20 0B ST 25ms 24t1ancrz | ons_ Ref205dBm At 20 0B ST 25ms 243892 GHz
Offset 10.5 dB OB 12.00 MHz Offset 10.5 dB OB 176 MHz

1 Temp 1 [T1 OEW] Temp 1 [T1 OEW]
-7.37 dem ; 10.06 dBm
M 240600 GHz 243112 GHz

Temp 2 [T1 OB Temp 2 [T1 OB
774 dBim M 1014 tBm
TI \{\1 241500 GHz Tl// “\/\{2 244236 Gz

\

T T
Genter 2437 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )
VEIW 1 WHz 715 dem
n 5 Fe 205 dBm At 20 0B ST 25 ms 246020 GHE
Offset 10508 o .55 MHz
| Temp 1 [T1 OEW]
-7.30 dm
245600 GHE
M Temp 2 [T1 OB
-6.42 dEm
1}{' ‘\{; 246755 GHz
50
195 . ; ( >
Genter 2452 GHz B MHz! Soan 60 MHz A_D_ T
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Chain(1) : CH1 Chain(1) : CH6
REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )
VB bz 11 60 dBm VEW 1 bz 981 dim
n 5 Fe 205 dBm At 20 0B ST 25ms 24177200 | ops_ Rel205dBm At 20 0B ST 25ms 243700 GHE
Offset 10.5dB 1 OB 12.00 MHz Offset 10.5dB OBW 1242 MHz
Temp 1 [T1 OB L Temp 1 [T1 O]
-4.03 dBm 10 -5.74 dBm
240600 GHE 243085 GHE
Temp 2[T1 OBW] Temp 2[T1 OBW]
-4.89 dm 0 -4.86
241800 GHz 244300 GHE
10
20
30
40
50
50
0 0
95 ; T 15 T T
Ceriter 2 412 GHE B MHz ‘Span 80 MHz Center 2437 GH 6 MHzF Span 80 MHz
Chain(1) : CH11
REVY 300 kHz [TISAVEN e )
VEIW 1 WHz .5 dem
n 5 Fe 205 dBm At 20 0B ST 25 ms 248212 GHE
Offset 10508 o8 1242 MHz
1 Temp 1 [T1 OBW]
10 -5.41 dBm
245585 GHE
Temp 2[T1 CEW]
0 — -5.79 dem
f \\ 248500 GHE
10
. / \
. / \
J Lo,
. / i)
50
0
195 . ;
Genter 2452 GHz B MHz! Soan 60 MHz
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802.11g

CHANNEL

CHANNEL FREQUENCY

OCCUPIED BANDWIDTH (MHz)

(MHz)

CHAIN(0)

CHAIN()

2412

16.68

16.68

2437

16.92

17.52

11

2462

16.68

16.68

Chain(0) : CH1

Chain(0) : CH6

REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )
VEIW 1 WHz 045 dem VEIW 1 WHz 432 B
n 5 Fe 205 dBm At 20 0B ST 25ms 24tmncHz | ons_ Ref205dBm At 20 0B ST 25ms 243160 GHz
Offset 10.5d8 e 16,66 MHz Offset 10.5d8 o 16.92 MHz
Temp 1 [T1 OBWA] Temp 1 [T1 OBW]
-6.42 dBm -5.52 dbim
| 240360 GHz 242898 GHE
Temp 2 [T1 OBW] JWMWWMMMM Temp 2 [T1 O8]
-6.76 dem -6.83 dBm
1 2 242025 GHE { mq 244540 GHz
10

e

/
o

.IM

i,

ik

.5

\

T
Center 2.412 GHz

6 MHz/

T
Span B0 MHZ

\

it

e
»

et

\

T
Center 2462 GHz

6 MHz/

T
Span 60 MHz

T T
Genter 2437 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )

VEIW 1 WHz 057 dem
n 5 Fe 205 dBm At 20 0B ST 25 ms 246800 GHE
Offset 10508 o8 16,55 MHz

Temp 1 [T1 OEW]
.04 dBm
245360 GHE

1 Temp 2 [T1 OB
6,70 e
IJAWMMW 247028 GH

10
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Chain(1) : CH1

Chain(1) : CH6

REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )
VEIW 1 WHz 402 dEm VEIW 1 WHz 7106 dem
n 5 Fe 205 dBm At 20 0B SWT 25 ms 2msonorz | gps Ret20Sdm At 20 c8 SWT 25 ms 243908 OHr
Offset 10.5 dB OB 18.58 MHz Offset 10.5 dB OB 17.52 MHz
Temp 1 [T1 OEW] | Temp 1 [T1 OEW]
10 " -6.01 dBm 10 -5.74 dBm
240360 GHE 242836 GHE
Temp 2[T1 O8] me Temp 2[T1 08w
0 r oA, B b b IN‘*(\"‘“ _5.63 dBm 0 2 “11.41 dBm
Kl \ 242025 GHE } ;ﬂz 244555 GHE
10 10
4
50 50
50 50
0 0
95 ; T 15 T T
Genter 2412 GHz 6 MHZ! Span 60 hiHz Genter 2437 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )
VEIW 1 WHz 145 dm
n 5 Fe 205 dBm At 20 c8 ST 25 ms 246560 GHE
Offset 10508 o8 16,55 MHz
Temp 1 [T1 OEW]
10 -5.85 dBm
1 245360 GHE
Temp 2[T1 OBW]
0 R et -6.45 tBm
f VAT ‘\ 247025 GHE
10
20 NH \
Mw WW
40 &
/V
50
50
0
195 . ;
Genter 2452 GHz B MHz! Soan 60 MHz
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802.11n (HT20)

CHANNEL

CHANNEL FREQUENCY

OCCUPIED BANDWIDTH (MHz)

G CHAIN(0)

CHAIN()

2412 17.88

17.88

2437 18.00

18.36

11

2462 17.88

17.88

Chain(0) : CH1

Chain(0) : CH6

REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )
VEIW 1 WHz 0.22 dEm VEIW 1 WHz 444 dEm
n 5 Fe 205 dBm At 20 0B ST 25ms 24t4s0rz | ons_ Ref205dBm At 20 0B ST 25ms 243424 GHE
Offset 10.5 dB oFw 17.66 M Offset 10.5 dB OB 18.00 MHz
Temp 1 [T1 OEW] Temp 1 [T1 OEW]
-6.35 dBm 447 dem
1 240300 GHz 242800 GHz
Tenmp 2 [T1 OB VWW,\‘MW“ Temp 2 [T1 OB
-8.22 dBim L Dot -6.39 dBim
TiJWWﬂWWM“‘NN; 242088 Gz j '1‘ 244500 GHz
10
f'/ . f[

|

T,

K

\

195 795 (@>
T T T T
Genter 2412 GHz B MHz/ Span 60 Hz Center 2437 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )
VEIW 1 WHz 1,44 dBm
n 5 Fe 205 dBm At 20 0B ST 25 ms 246776 GHE
Offset 10508 o8 1785 MHz
Temp 1 [T1 OEW]
-8.07 dem
245300 GHz
1 Temp 2 [T1 OBW]
9.7 dem
TWWW 247088 GHz
10
M ! 'VMM
0
50
195 . T (@>
Center 2462 GHz B MHzi Span B0 MHZ
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REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )
VEIW 1 WHz 232 dBm VEIW 1 WHz 6.47 dEm
n 5 Fe 205 dBm At 20 0B ST 25ms 2uibazonz | gps Ret20Sdm At 20 c8 SWT 25 ms 244192 GHz
Offset 10.5dB OB 1788 MHz Offset 10.5dB OB 1836 MHz
Temp 1 [T1 OEW] Temp 1 [T1 OEW]
10 -5.51 dBm 10 -3.25 dm
1 240300 GHz 242776 GHE
" Temp 2 [T1 OB MWWWM Temp 2 [T1 OB
0 - Y -6.25 dEm 0 -6.09
t it A
; v KT ’\ 242085 GHE i( ‘R 244612 GHE
10 10
20 f 20 I MAM
o el
30 4y 30 Iy
W ks
40 40
j’/{v T
T *
50 50
0 0
195 . ; 195 . ;
Genter 2412 GHz 6 MHZ! Span 60 hiHz Genter 2437 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )
VEIW 1 WHz (.43 dEm
n 5 Fe 205 dBm At 20 0B ST 25 ms 246908 GHz
Offset 10508 o8 1785 MHz
Temp 1 [T1 OEW]
10 754 dBm
| 245300 GHz
Temp 2[T1 OBW]
0 -6.72 dm
TZ"MWWW 247085 GHz.
10
20 /
a
50
0
195 . ;
Genter 2452 GHz B MHz! Soan 60 MHz
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802.11n (HT40)

CHANNEL CHANNEL FREQUENCY

OCCUPIED BANDWIDTH (MHz)

(MHz)

CHAIN(0) CHAIN()

2422

36.40 36.40

2437

37.00 36.80

2452

36.40 36.40

Chain(0) : CH3

Chain(0) : CH6

REVY 1 MHZ [T1] 58 VEW

by
M“%‘ .

Merker 1 [T1] REWV1 Wz [TISAVEN orker 1 [11]

VA3 Hz 018 B VA3 Hz 378 B
s Ret 205 Bm At 20 c8 SWT 25 ms 208000z | o5 Bel205 att 208 ST 28 ms 2 44680 GHr
Offset 10.5d8 o 36.40 MHz Offset 10.5d8 o 37.00 MHz

Temp 1 [T1 OB Temp 1 [T1 OBW]
731 dm -4.97 B
B 240380 GHE 241860 GHE

Temp 2[T1 OBW] Temp 2[T1 O8]
. 6.31 dem ESPN) TCL PT T -5.28 dem
TWW M 3 4420 GHr f‘- 7 \‘ 245560 GHz

10 \ 10

\
M

”'“W
.

40
A !

\

\

T
Center 2452 GHz 10 WHz!

T
Span 100 MHz

195 . ; 795 . ;
Genter 2422 GHz 10 MHz! Span 100 MHZ Center 2437 GHz 10 MHz! Span 100 MHz
REVY 1 MHZ [TISAVEN e )

VEIW 3 MHz 0.5 dem

n 5 Fe 205 dBm At 20 0B ST 25ms 245720 GHE

Offset 10508 o 36.40 MHE

Temp 1 [T1 OEW]
717 dem
| 243380 GHz
Temp 2 [T1 OB

T 7.6 e

{’MMWWMW 247020 GHr
10

Uf \0
J‘r’ ' W’\A
1
oo Moty
i W
50
50
195 (%>
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Chain(1) : CH3

Chain(1) : CH6

REWY 1 MHZ (T1] & VIEW Marker 1 [T1] REWY 1 MHZ (T1] & VIEW Marker 1[T1]
WEW 3 hHz 283 dBm WEW 3 hHz BAG dBm
s Ret 205 Bm At 20 c8 SWT 25 ms 2azoncrz | gps Ret20Sdm At 20 c8 SWT 25 ms 244180 GHz
Offset 10.5dB OB 38.40 MHT Offset 10.5dB OB 36.60 MHz
Temp 1 [T1 OBWA] Temp 1 [T1 OBW]
10 -4 69 dBm 10 1 -2.96 dBm
T 240380 GHz. 241860 GHz.
Tenn 211 o8] “WMMWWWZ Tenn 211 o8]
a -4.97 dBm a -3.62 uBm
244020 GHz. j 2.45540 GHz.
10 10 1
20 20 }JJ k
0 0 | W
¥
50 50
50 50
0 0
95 ; T 15 T T
Genter 2422 GHz 10 MHz! Span 100 WHz Genter 2437 GHz 10 MHz! Span 100 MHz
REWY 1 MHZ (T1] & VIEW Marker 1[T1]
VEW 3 hHz 1 84 dBm
an Ref 20 5 dBm Att 20 B SWT25ms 245480 GHz.
Offset 10.5dB oBwW 36.40 MHz
Temp 1 [T1 OBWA]
10 -4.81 dBm
1 243380 GHz.
Temp 2 [T1 OB
0 L] i A . 670 dm
fW i v’“"‘M\‘ 247020 GHz
10
20 Jf LI{
30 u/’ﬂ ML
i i,
40
50
0
95 ; ;
Center 2 452 GHz 10 MHz/ Span 100 MHzZ
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4.6 CONDUCTED OUT-BAND EMISSION MEASUREMENT

4.6.1 LIMITS OF CONDUCTED OUT-BAND EMISSION MEASUREMENT

Below —20dB of the highest emission level of operating band (in 100kHz Resolution
Bandwidth).

4.6.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R&S Spectrum FSP40 100037 Nov. 01,2012  |Oct. 31, 2013
Analyzer
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. Tested date : Apr. 11, 2013

4.6.3 TEST PROCEDURE
Measurement Procedure - Reference Level

No gk wdhpRE

Set the RBW = 100 kHz.

Set the VBW 2 300 kHz.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum power level in any
100 kHz band segment within the fundamental EBW.

Measurement Procedure —Unwanted Emission Level

o gk wnh e

Set RBW =100 kHz.

Set VBW = 300 kHz.

Set span to encompass the spectrum to be examined
Detector = peak.

Trace Mode = max hold.

Sweep = auto couple.
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4.6.4 DEVIATION FROM TEST STANDARD

No deviation

4.6.5 EUT OPERATING CONDITION

Same as Iltem 4.1.6

4.6.6 TEST RESULTS

The spectrum plots are attached on the following pages. D1 line indicates the
highest level, and D2 line indicates the 20dB offset below D1. It shows compliance
with the requirement.
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802.11b

Chain(0): CH1

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 453 dEm VEW 300 kHz 3.35 dem
n 5 Fe 205 dBm At 20 0B ST 25ms 241z00H | ons_ Ref205dBm At 20 0B SWT25s 240838 GHz
Offset 10508 Offset 10508 Marker 2 [T1]
4778 dem
10 s 10 . 128,85 WHz
Marker 3 [T1]
P e [ 4245 dom
o 0 24 60048 GHZ
W K=
10 10
7 dBm.
20 20
30 30
3
40 40
50 50
0 0
s T T T T s T T T T
Center 2412 GHT 1:134 MHz/ Span 11,34 MHz Start 30 MHZ 2497 GHz! Stop 25 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 257 dem VEW 300 kHz 157 dem
n 5 Fe 205 dBm At 3008 ST 25ms 2437s50Hz | ops_ Ref 205 dBm At 20 0B SWT25s 24333 GHz
Offset 10508 Offset 10508 Marker 2 [T1]
-48.05 dBm
10 10 208575 GHE
1 1 Marker 3[T1]
FYENVRLVIES ST e sl
o A 0 24 91260 GHz.
B W M -
02 -17.42 dBm
20 20
30 30
3
40 40
50 50t e it
50 50
0 0
s T T T T s T T T T
Center 2437 GHT 1106 MHz/ Span 11,08 MHz Start 30 MHZ 2497 GHz! Stop 25 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 3.9 dem VEW 300 kHz 337 dem
n 5 Fe 205 dBm At 20 0B ST 25ms 24pm00Hz | ops_ Ref 205 dBm At 20 0B SWT25s 245833 GHz
Offset 10508 Offset 10508 Marker 2 [T1]
47 95 dBm
10 " 10 . 252100 GHz
Marker 3 [T1]
P e e LN S B 4275 dBm
o 0 24 BOB72 GHZ
a0 MM Wu\ 10
02 -16.4 dBm
20 20
30 30
3
40 40
; M*Maw
50 51 oo
50 50
0 0
s T T T T s T T T T
Center 2462 GHT 143 MHz! Span 11.3 MHz Start 30 MHZ 2497 GHz! Stop 25 GHz
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802.11b

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 735 dem VEW 300 kHz .66 dBm
n 5 Fe 205 dBm At 20 0B ST 25ms 241mscrz | ops_ Ref205dBm At 20 0B SWT25s 240839 GHz
Offset 10508 Offset 10508 Marker 2 [T1]
1 4617 dm
10 10 ! 7295 WHz
1) W= Marker 3 [T1]
42,45 dBm
o A, 0 21 BIB5T GHZ
10 10
1) il=iin
20 20
30 30
3
40 40
Y 50 bbbl T e
50 50
0 0
s T T T T s T T T T T
Center 2412 GHT 1.076 MHz/ Span 10,76 MHz Start 30 MHZ 2497 GHz! Stop 25 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 677 dem VEW 300 kHz 555 dem
n 5 Fe 205 dBm At 20 0B ST 25ms 2437a00Hz | ops_ Ref205dBm At 20 0B SWT25s 243336 GHz
Offset 10508 Offset 10508 Marker 2 [T1]
-46.95 dBm
10 ! 10 L 37,95 WHz
[ DIBT7dBm Merker 3[T1]
WWWHWMMM 4B
0 0 2156035 GHz
10 10
02 -1:B3 dBm
20 20
30 30
3
40 40
50 50
0 0
s T T T T s T T T T T
Center 2437 GHT 1107 MHz/ Span 11.07 MHz Start 30 MHZ 2497 GHz! Stop 25 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 651 dem VEW 300 kHz 6.41 dEm
n 5 Fe 205 dBm At 20 0B ST 25ms 24p0620H | ops_ Ref 205 dBm At 20 0B SWT25s 245833 GHz
Offset 10508 Offset 10508 Marker 2 [T1]
-48.81 dBm
10 1 10 L 178036 GHz
D1 6.51 dBm Marker 3 [T1]
WWWWWWWWM 42,54 cBm
0 M 0 2145050 GHz.
10 10
D2 1319 dBm
20 20
30 30
3
40 40
2
50 50 " Al s
50 50
0 0
s T T T T T s T T T T T
Center 2462 GHT 1129 MHz/ Span 11.29 MHz Start 30 MHZ 2497 GHz! Stop 25 GHz

Report No.: RF130221E04 58 of 177 Report Format Version 5.2.0




802.11g

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _2.4% dBm VWY 300 kHz 329 dBm
s Ret 205 Bm At 20 c8 SWT 25 ms 241481 GHr | g5 Fel205 6B At 20 c8 SWT265 241454 GHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-47.74 cBm
10 197142 GHz
Merker 3[T1]
1 | -40.84 dBm
i e 2148171 GHz
P MMWWNWWWM WAMV‘VM’WNJ\'\NM )
} i \'\
20
m“’ﬂ \‘\M 7 -
30 .
W 3
40 .
\ [PRPTR S—
- [ P TRTHNA ORI
50 F
0 g
5 T T T T T 28 T T T T T
Genter 2412 GHz 2463 MHzf Span 24.63 Wz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 232 dEm VWY 300 kHz 1 36 B
s Ret 205 Bm At 20 c8 SWT 25 ms 2aqanzonz | gps Ret20Sdm At 20 c8 SWT265 243960 OHz
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-47 83 cBm
10 10 1.75917 GHz.
T 1 Marker 3[T1]
| D1223dBm 4275 dBm
a a 24 75654 GHz
10 10
02 17ff8 dBm
20 20
30 30
H
40 40
B
50 50
0 0
5 T T T T T 5 T T T T T
Genter 2437 GHz 2458 MHzf Span 24.59 Wiz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _3.0% dBm VWY 300 kHz _3.5% dBm
s Ret 205 Bm At 20 c8 SWT 25 ms 2466880Hr | o5 Fel205 6B At 20 c8 SWT265 248853 OHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-47.53 cBm
10 178.82 MHZ.
Merker 3[T1]
1 1 -42.86 dBm
0
[T 21 54165 GHz
20 f 14 y
/r) k\\\“ (T EE 1=
30
) E
a0 p E
» =
50 F
0 g
5 T T T T T 28 T T T T T
Genter 2462 GHz 2466 MHzf Span 24,68 hiHz Start 30 MHz 2497 GHzf Stop 25 GHz
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802.11g

Chain(1): CH1

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _0.07 dBm VWY 300 kHz _0.50 dBm
s Ret 205 Bm At 20 c8 SWT 25 ms 2404800Hz | 55 Fel205 6B At 20 c8 SWT265 240838 OHz
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.40 Bm
10 211439 GHz.
s Merker 3[T1]
1 -43.02 dBm
0 | D1 -047 dBn, 2158535 GHz
- WJNMJWM MMW“M 7
20 J’ \ g 02 90§17 dBm
0 Mﬂ L\W‘m o
W VV -
a0 p 3
-50 -50 M
50 F
0 g
5 T T T T 28 T T T T T
Genter 2412 GHz 2466 MHzf Span 24,68 hiHz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 451 dEm VWY 300 kHz 4.04 B
s Ret 205 Bm At 20 c8 SWT 25 ms 2aataronz | gps Ret20Sdm At 20 c8 SWT265 243336 OHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.14 cBm
10 1 10 + 167802 GHz
01491 dBm Marker 3 [T1]
-43.08 dBm
o NP IRV BN Y U R Sndea 0 21 58150 Ortr
10 [ \ 10
M’j M 03158 dBm
20k i el 20
e Y
30 30
-40 -40 3
; Soviaatay g e
50 50 b " m ST
50 50
0 0
5 T T T T 5 T T T T T
Genter 2437 GHz 2458 MHzf Span 24.59 Wiz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 074 dBm VWY 300 kHz 77 dBm
s Ret 205 Bm At 20 c8 SWT 25 ms 248697 GHz | g 5. Fel205 6B At 20 c8 SWT265 248457 GHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.37 cBm
10 220863 GHz
Merker 3[T1]
1 -40.54 cBm
a 21 BBB51 GHz
" WMMM WM )
J i \W
20 y o onbap:
7
H
40 .
z
-50 -50 -
50 F
0 g
5 T T T T 28 T T T T T
Genter 2462 GHz 2462 MHzf Span 24,62 WHz Start 30 MHz 2497 GHzf Stop 25 GHz
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802.11n (HT20)

Chain(0): CH1

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 324 dBm VWY 300 kHz 325 dBm
s Ret 205 Bm At 20 c8 SWTSms 241697 GHz | g5 Fel205 B At 20 c8 SWT265 248853 OHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.55 Bm
10 1.74045 GHz.
Merker 3[T1]
1 | 4267 dBm
i e 21 65402 GHz
" MMF»\M«»M NMWM«WM )
20 [ l
.'r/ \\N - e
30 .
H"‘MM 3
40 .
2
50 e T
50 F
0 g
5 T T T T 28 T T T T T
Genter 2412 GHz 2643 MHzf Span 26.43 Wiz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 228 dBm VWY 300 kHz 181 dEm
s Ret 205 Bm At 20 c8 SWTSms 2aataronz | gps Ret20Sdm At 20 c8 SWT265 242712 GHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-47.57 cBm
10 10 14237 MHz.
1 Marker 3[T1]
| 01229 dBm 4239 B
0 b & T B E— 0 2155414 GHz
10 10
k“ 02-17ff1 dBm
20 20
30 30
3
40 40
50 50 b biatin bbbl M.MMWMWW
50 50
0 0
5 T T T T 5 T T T T T
Genter 2437 GHz 2645 MHzf Span 26.45 Wiz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 315 dBm VWY 300 kHz 3.8% dBm
s Ret 205 Bm At 20 c8 SWTSms 248697 GHz | g5 Fel205 6B At 20 c8 SWT265 248457 GHE
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.36 cBm
10 410.79 MHZ.
Merker 3[T1]
1 ! -43.26 dBm
0
[EERET)T 24 52557 GHz
20 / \ y
/j \\'\ [T L=
30 .
40 r«f\M M . 3
e iAo
50 50 m e
50 F
0 g
5 T T T T 28 T T T T T
Genter 2462 GHz 2645 MHzf Span 26.48 hiHz Start 30 MHz 2497 GHzf Stop 25 GHz
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802.11n (HT20)

REW100 kHz (TP VEW REW 100 kHz (TP VEW
Marker 111 M
VEW 300 kHz erker 1M e VEW 300 kHz erker 1M1 o
s Fe 205 At 208 SATSms 2416000tz | 5 Re1205 cBm At 208 saT255 240215 Oz
Offset 10508 Offset 10508 Marker 2 [T1]
—47.52Bm
10 140885 Gz
| ) Marker 3[T1]
4258 dBm
10
/ \\m 2002190 4B
g E
0 . :
1
e . PR |
L deas
0
0
s T T T T T 25 T T T T T
Genter 2412 GHz 2647 MHzf Span 26.47 Wiz Start 30 MHz 2497 GHzf Stop 25 GHz
REW100 kHz (TP VEW REW 100 kHz (TP VEW
Marker 111
VEW 300 kHz erker 1M1 o VEW 300 kHz Marker 1L
s Fe 205 At 208 SATSms 244201 otz | o5 Fei 205 com At 208 saT255 24376 Oz
Offset 10508 Offset 10508 Marker 2 [T1]
47388
10 . 10 . 144880 GHz
N 01496 45m Marker 3[T1]
4253 dBm
0 serinelinnllsdl U Db oanllosdioeel 0 2472673 Oz
10 fw 10
,\,M'/ ‘Lwr’\n 03 -15p4 4B
0L adudn 20
h A
0 0
0 0 :
)
0 0
0 0
s T T T T s T T T T T
Genter 2437 GHz 2635 MHzf Span 26.35 WHz Start 30 MHz 2497 GHzf Stop 25 GHz
REW100 kHz (TP VEW REW 100 kHz (TP VEW
Marker 111
VEW 300 kHz erker 1M s o VEW 300 kHz Merker 1L o
s Fe 205 At 208 SATSms 245800 0tz | 5 Re1205 cBm At 208 saT255 247082 Oz
Offset 10508 Offset 10508 Marker 2 [T1]
4818 dBm
10 180257 Gz
Marker 3[T1]
1 1 4229 dBm
R D1 0554E, 24.48812 Gz
" WWWW MMMW )
j ) \
20 an-_ooonbsap
0 N')f \"\\ \
0 p 3
2
0
0
s T T T T T 25 T T T T T
Genter 2462 GHz 2648 MHzf Span 26.48 hiHz Start 30 MHz 2497 GHzf Stop 25 GHz
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802.11n (HT40)

Chain(0) : CH 3

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _6.50 dBm VWY 300 kHz _7.46 dBm
s Ret 205 Bm At 20 c8 SWT 10 ms 242671 Gtz | g5 Fel205 6B At 20 c8 SWT265 245209 Oz
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-47 86 cBm
10 354 61 MHZ.
Merker 3[T1]
-43.20 dBm
a T T 2314588 GHz
D1 -650dBn
10 b A g d LAt .
WW 3 rN\ va (G} w
20 i y
/ \ 02 26,0 dBm
30 .
40 \‘L\“‘m . El
W VI | 1
=50 o0 PRI Ll
e i MMMM
50 F
0 g
5 T T T T 28 T T T T T
Genter 2422 GHz 5.298 MHzf Span 52.99 WHz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 356 dBm VWY 300 kHz 420 dBm
s Ret 205 Bm At 20 c8 SWT 10 ms 240157 Hz | g5 Fel205 6B At 20 c8 SWT265 245209 Gz
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.62 Bm
10 454,49 MHZ.
Merker 3[T1]
1 -43.03 dBm
a 20 28067 GHz
DI 366 dBn
bbb bbb b ) ,
ﬂ/ \ G dEm
30 .
40 .
2
50 r i Lk
50 F
0 g
5 T T T T 28 T T T T T
Genter 2437 GHz 5.288 MHzf Span 52,89 WHz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _6.55 dBm VWY 300 kHz _7.04 dBm
s Ret 205 Bm At 20 c8 SWT 10 ms 2457000Hz | g5 Fel205 6B At 20 c8 SWT265 245833 OHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.42 Bm
10 1.21608 GHz.
Merker 3[T1]
-42.39 dBm
a T T 2482521 GHz
D1 655 4B
10 SN A E
wvvwwxw\ —wwwwwvn‘l
20 fﬂ g
H
D2 26,05 dBm
30 .
w/f \N\MA ?
40 .
2
50 ~ i Low il IR
50 F
0 g
5 T T T T 28 T T T T T
Genter 2452 GHz 5.322 MHzf Span 5322 WHz Start 30 MHz 2497 GHzf Stop 25 GHz
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802.11n (HT40)

Chain(1) : CH3

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 433 dBm VWY 300 kHz 511 dBm
s Ret 205 Bm At 20 c8 SWT 10 ms 26168200 | o5 Fel205 6 At 20 c8 SWT265 242086 OHz
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-48.15 cBm
10 145329 GHz
Merker 3[T1]
-4215 dBm
0 L L 2962545 GHZ
DI -433dBn
bbbl bl L ,
r - U MW
20 y
/ \“ 03 343 dBm
30 .
Ml M :
40 y .
B
50 F
0 g
5 T T T T 28 T T T T T
Genter 2422 GHz 5.296 MHzf Span 52.98 Wiz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 137 dBm VWY 300 kHz 1 50 dBm
s Ret 205 Bm At 20 c8 SWT 10 ms 2402000 | o5 Fel205 6 At 20 c8 SWT265 244585 GHr
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-47 82 cBm
10 190275 GHz.
Merker 3[T1]
1 -42.84 dBm
a B 4B 24 65290 GHz
. b et A Ay MM)\M )
20 ’ \ y o oiboan
30 N/ \MN .
R -
a0 p E
B
50 . ey T
¥ "
50 F
0 E
5 T T T 28 T T T T T
Genter 2437 GHz 5.318 MHzf Span 5319 WHz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz _5.58 dBm VWY 300 kHz BT dBm
s Ret 205 Bm At 20 c8 SWT 10 ms 24s6880Hz | o5 Fel205 6B At 20 c8 SWT265 243960 OHz
Offset 10.5dB Offset 10.5dB Marker 2 [T1]
-47.90 dBm
10 174659 GHz
Merker 3[T1]
-42.85 dBm
a T 24 57551 GHz
D1 558 dBn
bt bbbk LA 1
rw\,aww WWMMLW '
20 y
/ \ 022558 dEm
30 .
a0 ﬂ/ \\W\ n :
+ i - 5
-50 -50-)
50 F
0 g
5 T T T T 28 T T T T T
Genter 2452 GHz 5.296 MHzf Span 52.98 Wiz Start 30 MHz 2497 GHzf Stop 25 GHz
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4.7 UNWANTED EMISSION MEASUREMENT (RADIATED VERSUS

CONDUCTED)

4.7.1 LIMITS OF UNWANTED EMISSION MEASUREMENT

Radiated emissions which fall in the restricted bands must comply with the
radiated emission limits specified as below table. Other emissions shall be at

least 20dB below the highest level of the desired power:

BUVE

B U
5L\

7828

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. 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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4.7.2 TEST INSTRUMENTS

Below 1GHz test

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
igﬁgtr:*m Analyzer E4446A MY48250253 | Sep. 03, 2012 | Sep. 02, 2013
'\A/';IEEEM' Receiver N9038A MY51210105 | Jan. 29,2013 | Jan. 28,2014
Pre-Amplifier ZFL-1000VH2 |\ b zFL-03 | Nov. 14, 2012 | Nov. 13, 2013
Mini-Circuits B
Pre-Amplifier 8449B 3008A02578 | June 26, 2012 | June 25, 2013
Agilent
Pre-Amplifier SLKKa-48-6 | 9K16 Nov. 14, 2012 | Nov. 13, 2013
SPACEK LABS - et
Trilog Broadband Antenna
SCHWARZERCK VULB 9168 | 9168-360 Apr. 09, 2012 | Apr. 08, 2013
:'\IOST—A”te””a AIH.8018 0000320091110 | Nov. 19, 2012 | Nov. 18, 2013
Horn_Antenna
L ARSBECK BBHA 9170 | 9170-424 Oct. 12,2012 | Oct. 11, 2013
RF104-201
RF Cable NA RF104-203 | Dec. 25, 2012 | Dec. 24, 2013
RF104-204
RF Cable NA CHGCAB_001 | Oct. 06, 2012 | Oct. 05, 2013
ADT_Radiated

Software V87.05 NA NA NA
Antenna Tower & Turn Table NA NA NA NA
cT

Note:

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

N

frequency above 1GHz if tested.

~N oA w

The test was performed in 966 Chamber No. G.
The FCC Site Registration No. is 966073.
The VCCI Site Registration No. is G-137.
The CANADA Site Registration No. is IC 7450H-2.
Tested Date: Feb. 28, 2013

. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of emission
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Above 1GHz test

DESCRIPTION & CALIBRATED | CALIBRATED

MANUFACTURER MODEL NO. | SERIAL NO. | 1, ¢ UNTIL

igﬁgtr:*m Analyzer E4446A MY48250253 | Sep. 03, 2012 | Sep. 02, 2013

'\A/';IEEEM' Receiver N9O38A MY50010156 | Jan. 16, 2013 | Jan. 15, 2014

Pre-Amplifier ZFL-1000VHZ | \\vp_zF1-04 | Nov. 14, 2012 | Nov. 13, 2013

Mini-Circuits B

Pre-Amplifier 8449B 3008A01923 | Oct. 30, 2012 | Oct. 29, 2013

Agilent

Pre-Amplifier SLKKa-48-6 | 9K16 Nov. 14, 2012 | Nov. 13, 2013

SPACEK LABS S 2

Trilog Broadband Antenna

ST ARTBECK VULB 9168 | 9168-361 Apr. 06, 2012 | Apr. 05, 2013

QIOST—Ame””a AIH.8018 0000220091110 | Nov. 27, 2012 | Nov. 26, 2013

Horn_Antenna

L ARSBECK BBHA 9170 | 9170-424 Oct. 12, 2012 | Oct. 11, 2013
RF104-205

RF Cable NA RF104-207 | Dec. 26, 2012 | Dec. 25, 2013
RF104-202

RF Cable NA CHHCAB_001 | Oct. 07, 2012 | Oct. 06, 2013

ADT_Radiated
Software V87.05 NA NA NA
Antenna Tower & Turn Table NA NA NA NA

CT

Note:

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

1.

N

[e23N&) I~ oV ]

frequency above 1GHz if tested.
The test was performed in 966 Chamber No. H.

. The FCC Site Registration No. is 797305.

The CANADA Site Registration No. is IC 7450H-3.

Tested Date: Mar. 06, 2013

. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of emission
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4.7.3 TEST PROCEDURES

Following FCC KDB 558074 D01 DTS Meas. Guidance :
Radiated versus Conducted Measurements.

The unwanted emission limits in both the restricted and non-restricted bands are
based on antenna-port conducted measurements in conjunction with cabinet
emissions tests are permitted to demonstrate compliance.

The following steps was performed:

a. Cabinet emissions measurements. Radiated measurement was performed to
ensure that cabinet emissions are below the emission limits. For the
cabinet-emission measurements the antenna was replaced by a termination
matching the nominal impedance of the antenna.

b. Conducted tests was performed using equipment that matches the nominal
impedance of the antenna assembly used with the EUT

c. EIRP calculation. A value representative of an upper bound on out-of-band
antenna gain (in dBi) shall be added to the measured antenna-port conducted
emission power to compute EIRP within the specified measurement
bandwidth. (For emissions in the restricted bands, additional calculations are
required to convert EIRP to field strength at the specified distance.) The upper
bound on antenna gain for a device with a single RF output shall be selected
as the maximum in-band gain of the antenna across all operating bands or 2
dBi, whichever is greater

d. EIRP adjustments for multiple outputs. (Follow the procedures specified in
FCC KDB Publication 662911)

e. For all of Radiation emission test

e-1. 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.

e-2. The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

e-3. The height of antenna 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.

e-4. 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.

e-5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

e-6. 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.
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NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for

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. All modes of operation were investigated and the worst-case emissions are reported.

4.7.4 DEVIATION FROM TEST STANDARD

No deviation
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4.7.5 TEST SETUP

Radiation configuration:

<Frequency Range below 1GHz>

Ant. Tower

3m

EUT& |
Support Units

\
Turn Table
T Ve

80cm

~——1 1

1-4m

ariable
|

| -

L

Ground Plane

Test Receiver

MCICID

<Frequency Range above 1GHz>

Ant. Tower

EUT&
Support Units |

Tarn

N\
RS

1-4m

/\-’al'iable

WAAAA ——

Ground Plane

Spectrum analyzer
™~

.,

N

MDOOD

oo oo

Conducted configuration:

EUT

L

10dB ATTENUATION
PAD

SPECTRUM
ANALYZER

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

the Test Configuration.
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4.7.6 EUT OPERATING CONDITIONS

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

2. The communication partner run test program “Atheros Radio test
2 Version:2.3” to enable EUT under transmission/receiving condition
continuously at specific channel frequency.
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4.7.7 TEST RESULTS (RADIATED MEASUREMENT)

Radiated versus Conducted Measurement

[_]Conducted measurement X Radiated measurement

For Radiated measurement:

The level of unwanted emissions was measured when radiated by the cabinet or
structure of the equipment with the antenna connector(s) terminated by a specified
load (cabinet radiation)

For Conducted measurement:

The level of unwanted emissions was measured as their power in a specified load
(conducted spurious emissions).
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BELOW 1GHz WORST-CASE DATA

802.11g
CHANNEL TX Channel 6 SETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |Below 1GHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| | Tee | umm | warew | AR Sete | vatve | racror
1 wH BuV. B
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 33.93 33.8QP 40.0 6.2 1.50 H 204 20.80 12.98
2 76.12 32.2QP 40.0 7.8 1.50 H 239 21.39 10.84
3 | 136.94 35.6 QP 43.5 7.9 2.00 H 75 21.88 13.72
4 | 476.88 30.2QP 46.0 [15.8 2.00 H 246 10.38 19.81
5 | 62500 33.0 QP 46.0 113.0 1.50 H 201 10.05 22.97
6 | 87502 40.2 QP 46.0 5.8 1.00 H 36 13.04 27.12
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
1 wH BuV. B
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 66.28 33.4 QP 40.0 6.6 1.50 V 328 20.42 13.01
> | 10881 28.9 QP 43.5 14.7 2.00 V 360 17.78 11.07
3 | 132092 31.2QP 43.5 12,3 1.00V 78 17.78 13.45
4 | 62500 31.2QP 46.0 [14.8 1.50 V 346 8.21 22.97
5 | 750.03 40.0 QP 46.0 6.0 2.00 V 0 15.05 24.91
6 | 87502 36.2 QP 46.0 9.8 1.00V 16 9.12 27.12
REMARKS:

1. Emission level (dBuVv/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 DATA

802.11b
CHANNEL TX Channel 1 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
B EE N E PR
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
4824.00 53.7 PK 74.0 -20.3 1.26 H 321 11.43 42.27
4824.00 45.6 AV 54.0 -8.4 1.26 H 321 3.33 42.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
B EE T E R
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4824.00 54.4 PK 74.0 -19.6 1.22V 192 12.13 42.27
2 4824.00 47.7 AV 54.0 -6.3 1.22V 192 5.43 42.27
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 6 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. MHz) LEVEL (dBuV/m) (dB) HEIGHT ANGLE VALUE FACTOR
( (dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 4874.00 53.9 PK 74.0 -20.1 1.25H 311 11.58 42.32
2 4874.00 45.9 AV 54.0 -8.1 1.25H 311 3.58 42.32
3 7311.00 56.1 PK 74.0 -17.9 1.53H 122 9.15 46.95
4 7311.00 43.3 AV 54.0 -10.7 1.53H 122 -3.65 46.95
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| FREQ | Flever | mm | wmare [ ARTEEA T e | VAte | borom
(MHz) @Buv/m) | (@BuV/m) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4874.00 54.4 PK 74.0 -19.6 1.20V 170 12.08 42.32
2 4874.00 47.9 AV 54.0 -6.1 1.20V 170 5.58 42.32
3 7311.00 55.5 PK 74.0 -18.5 1.32V 203 8.55 46.95
4 7311.00 43.5 AV 54.0 -10.5 1.32V 203 -3.45 46.95
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 11 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4924.00 53.7 PK 74.0 -20.3 1.22H 297 11.38 42.32
2 4924.00 46.0 AV 54.0 -8.0 1.22H 297 3.68 42.32
3 7386.00 56.4 PK 74.0 -17.6 1.56 H 122 9.21 47.19
4 7386.00 43.7 AV 54.0 -10.3 1.56 H 122 -3.49 47.19
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
B EE R
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4924.00 55.4 PK 74.0 -18.6 1.24V 174 13.08 42.32
2 4924.00 48.9 AV 54.0 -5.1 1.24V 174 6.58 42.32
3 | 738600 | 559PK 74.0 18.1 137V 208 8.71 47.19
4 | 738600 | 43.8AV 54.0 10.2 137V 208 3.39 47.19
REMARKS:

1. Emission level (dBuVv/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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802.11g
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
B EE N E R
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
4824.00 50.8 PK 74.0 -23.2 1.29H 317 8.53 42.27
4824.00 38.4 AV 54.0 -15.6 1.29H 317 -3.87 42.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
B EE R
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4824.00 52.0 PK 74.0 -22.0 1.12V 175 9.73 42.27
2 4824.00 39.8 AV 54.0 -14.2 1.12V 175 -2.47 42.27
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 6 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. MHz) LEVEL (dBuV/m) (dB) HEIGHT ANGLE VALUE FACTOR
( (dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 4874.00 51.3 PK 74.0 -22.7 1.28 H 303 8.98 42.32
2 4874.00 38.9 AV 54.0 -15.1 1.28 H 303 -3.42 42.32
3 7311.00 55.8 PK 74.0 -18.2 1.52H 130 8.85 46.95
4 7311.00 43.1 AV 54.0 -10.9 1.52H 130 -3.85 46.95
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| FREQ | Flever | mm | wmare [ ARTEEA T e | VAte | borom
(MHz) @Buv/m) | (@BuV/m) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4874.00 53.1 PK 74.0 -20.9 1.14V 162 10.78 42.32
2 4874.00 40.1 AV 54.0 -13.9 1.14V 162 -2.22 42.32
3 7311.00 55.4 PK 74.0 -18.6 1.41V 221 8.45 46.95
4 7311.00 43.6 AV 54.0 -10.4 1.41V 221 -3.35 46.95
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 11 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
e =
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4924.00 50.6 PK 74.0 -23.4 1.23H 307 8.28 42.32
2 4924.00 38.4 AV 54.0 -15.6 1.23H 307 -3.92 42.32
3 7386.00 56.1 PK 74.0 -17.9 1.52H 115 8.91 47.19
4 | 738600 | 433AV 54.0 10.7 152 H 115 3.8 47.19
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
R ERARES
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4924.00 52.2 PK 74.0 -21.8 1.15V 160 9.88 42.32
2 4924.00 39.8 AV 54.0 -14.2 1.15V 160 -2.52 42.32
3 | 738600 | 557PK 74.0 18.3 1.36 V 216 8.51 47.19
4 | 738600 | 43.8AV 54.0 10.2 1.36 V 216 3.39 47.19
REMARKS:

1. Emission level (dBuVv/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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802.11n (HT20)

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
B EE N E R
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
4824.00 51.4 PK 74.0 -22.6 1.35H 287 9.13 42.27
4824.00 38.8 AV 54.0 -15.2 1.35H 287 -3.47 42.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
B EE R
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4824.00 52.0 PK 74.0 -22.0 1.09V 185 9.73 42.27
2 4824.00 39.8 AV 54.0 -14.2 1.09V 185 -2.47 42.27
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 6 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. MHz) LEVEL (dBuV/m) (dB) HEIGHT ANGLE VALUE FACTOR
( (dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 4874.00 50.5 PK 74.0 -23.5 1.19H 295 8.18 42.32
2 4874.00 38.3 AV 54.0 -15.7 1.19H 295 -4.02 42.32
3 7311.00 56.6 PK 74.0 -17.4 154 H 126 9.65 46.95
4 7311.00 43.5 AV 54.0 -10.5 154 H 126 -3.45 46.95
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| FREQ | Flever | mm | wmare [ ARTEEA T e | VAte | borom
(MHz) @Buv/m) | (@BuV/m) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4874.00 53.0 PK 74.0 -21.0 1.15V 153 10.68 42.32
2 4874.00 40.2 AV 54.0 -13.8 1.15V 153 -2.12 42.32
3 7311.00 55.7 PK 74.0 -18.3 1.39V 205 8.75 46.95
4 7311.00 43.8 AV 54.0 -10.2 1.39V 205 -3.15 46.95
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 11 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
e R
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4924.00 50.8 PK 74.0 -23.2 1.21H 293 8.48 42.32
2 4924.00 38.4 AV 54.0 -15.6 1.21H 293 -3.92 42.32
3 7386.00 56.1 PK 74.0 -17.9 1.57H 122 8.91 47.19
4 7386.00 43.1 AV 54.0 -10.9 1.57H 122 -4.09 47.19
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
R ERARES
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4924.00 52.3 PK 74.0 -21.7 1.12V 166 9.98 42.32
2 4924.00 39.7 AV 54.0 -14.3 1.12V 166 -2.62 42.32
3 | 738600 | 55.1PK 74.0 18.9 134V 205 7.01 47.19
4 | 738600 | 435AV 54.0 105 134V 205 3.6 47.19
REMARKS:

1. Emission level (dBuVv/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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802.11n (HT40)

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
R AR

(MHz) @Buv/m) | (@BuV/m) (d8) (m) (Degree) | (dBuv) (dB/m)
1 4844.00 50.2 PK 74.0 -23.8 1.15H 294 7.91 42.29
2 4844.00 38.1 AV 54.0 -15.9 1.15H 294 -4.19 42.29
3 | 726600 | 558PK 74.0 18.2 1.61 H 129 8.99 46.81
4 7266.00 43.0 AV 54.0 -11.0 1.61H 129 -3.81 46.81
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R
(MHz) @Buv/m) | (@BuV/m) (d8) (m) (Degree) | (dBuv) (dB/m)
1 4844.00 50.7 PK 74.0 -23.3 1.12V 180 8.41 42.29
2 4844.00 38.3 AV 54.0 -15.7 1.12V 180 -3.99 42.29
3 | 726600 | 55.9PK 74.0 18.1 132V 207 9.09 46.81
4 7266.00 43.2 AV 54.0 -10.8 1.32V 207 -3.61 46.81
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 6 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
e R
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4874.00 51.3 PK 74.0 -22.7 1.24H 299 8.98 42.32
2 4874.00 38.6 AV 54.0 -15.4 1.24H 299 -3.72 42.32
3 | 731200 | 55.9PK 74.0 18.1 1.55 H 121 8.95 46.95
4 7311.00 43.2 AV 54.0 -10.8 1.55H 121 -3.75 46.95
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
R ERARES
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4874.00 52.2 PK 74.0 -21.8 1.11V 154 9.88 42.32
2 4874.00 39.6 AV 54.0 -14.4 1.11V 154 -2.72 42.32
3 | 731L.00 | 553PK 74.0 18.7 134V 189 8.35 46.95
4 | 731100 | 43.4AV 54.0 '10.6 134V 189 355 46.95
REMARKS:

1. Emission level (dBuVv/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.

Report No.: RF130221E04

84 of 177

Report Format Version 5.2.0




CHANNEL TX Channel 9 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4904.00 50.6 PK 74.0 -23.4 1.14H 303 8.26 42.34
> | 490400 | 38.0AV 54.0 116.0 114 H 303 4.34 42.34
3 | 735600 | 56.2PK 74.0 17.8 161 H 136 9.11 47.09
4 | 735600 | 433AV 54.0 10.7 161 H 136 3.79 47.09
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
B EE R
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 4904.00 50.5 PK 74.0 -23.5 1.17V 171 8.16 42.34
2 4904.00 38.4 AV 54.0 -15.6 1.17V 171 -3.94 42.34
3 | 735600 | 56.0PK 74.0 18.0 1.36 V 205 8.91 47.09
4 | 735600 | 433AV 54.0 10.7 1.36 V 205 3.79 47.09
REMARKS:

1. Emission level (dBuVv/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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4.7.8 TEST RESULTS (CONDUCTED MEASUREMENT)

Radiated versus Conducted Measurement

Xl Conducted measurement [|Radiated measurement

For Radiated measurement:

The level of unwanted emissions was measured when radiated by the cabinet or
structure of the equipment with the antenna connector(s) terminated by a specified
load (cabinet radiation)

For Conducted measurement:

The level of unwanted emissions was measured as their power in a specified load
(conducted spurious emissions).

Conducted Measurement Factor

a. The composite gain will be used when signal support the correlated signal.
(Composite gain = 10 log[(10°¥?° + 10%%%%)? / 2] = 5.01dBi)

b. For the out of band spurious the gain for the specific band may have been used rather than
the highest gain across all bands.

c. For the band edge the gain for the specific band may have been used.

d. In restricted bands below 1000 MHz, add upper bound on ground plane reflection:

For f =30 — 1000 MHz, add 4.7 dB.
Note: The conducted emission test was considered some factor to compute test result.
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BELOW 1GHz WORST-CASE DATA

802.11g
Conducted spurious emission table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
— EMISSION/ (dBm) POWER EMISSION/ Margin PASS/EAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
50.855 QP -65.43 -65.01 -62.2 -55.26 -6.94 PASS
110.995 QP -67.9 -70.73 -66.08 -51.76 -14.32 PASS
5 259.89 QP -69.67 -74.19 -68.36 -49.26 -19.1 PASS
439.825 QP -70.94 -72.25 -68.54 -49.26 -19.28 PASS
651.77 QP -71.74 -71.8 -68.76 -49.26 -19.5 PASS
813.76 QP -50.17 -68.8 -50.11 -49.26 -0.85 PASS
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ABOVE 1GHz DATA
802.11b

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
1606.25 PK -46.15 -47.88 -43.92 -21.26 -22.66 PASS
1 1606.25 AV -53.57 -54.83 -51.14 -41.26 -0.88 PASS
4825 PK -45.05 -44.97 -42 -21.26 -20.74 PASS
4821.875 AV | -54.65 -55 -51.81 -41.26 -10.55 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2382.58 PK -40.05 -40.02 -37.02 -21.26 -15.76 PASS
1 2382.58 AV -55.66 -54.76 -52.18 -41.26 -10.92 PASS
2486.7 PK -44.66 -37.89 -37.06 -21.26 -15.8 PASS
2483.66 AV -56.57 -55.39 -52.93 -41.26 -11.67 PASS
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802.11b
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
1621.875 PK | -49.03 -47.15 -44.98 -21.26 -23.72 PASS
1621.875 AV | -55.48 -54.61 -52.01 -41.26 -10.75 PASS
4865.625 PK | -46.12 -47.89 -43.91 -21.26 -22.65 PASS
6 4875 AV -57.68 -56.64 -54.12 -41.26 -12.86 PASS
7315.625 PK | -45.25 -45.21 -42.22 -21.26 -20.96 PASS
7309.375 AV | -56.42 -55.21 -52.76 -41.26 -11.5 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2356.74 PK -42.05 -40.79 -38.36 -21.26 -17.1 PASS
2359.78 AV -57.89 -53.21 -51.94 -41.26 -10.68 PASS
6 2493.92 PK -45.38 -43.75 -41.48 -21.26 -20.22 PASS
2496.58 AV -57.74 -56.06 -53.81 -41.26 -12.55 PASS
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802.11b

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
4915.625 PK -44.7 -47.21 -42.77 -21.26 -21.51 PASS
1 4921.875 AV | -56.75 -56.86 -53.79 -41.26 -12.53 PASS
7384.375 PK | -43.63 -44.1 -40.85 -21.26 -19.59 PASS
7390.625 AV | -55.27 -55.21 -52.23 -41.26 -10.97 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2382.58 PK -40.05 -40.02 -37.02 -21.26 -15.76 PASS
2382.58 AV -55.66 -54.76 -52.18 -41.26 -10.92 PASS
1 2486.7 PK -44.66 -37.89 -37.06 -21.26 -15.8 PASS
2483.66 AV -56.57 -55.39 -52.93 -41.26 -11.67 PASS
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802.11g
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
1606.25 PK -47.03 -47.46 -44.23 -21.26 -22.97 PASS
1 1606.25 AV -52.88 -55.81 -51.09 -41.26 -9.83 PASS
4815.625 PK | -46.49 -46.22 -43.34 -21.26 -22.08 PASS
4821.875 AV | -56.94 -57.14 -54.03 -41.26 -12.77 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2389.8 PK -23.09 -28.35 -21.96 -21.26 -0.7 PASS
1 2389.8 AV -43.55 -47.29 -42.02 -41.26 -0.76 PASS
2493.54 PK -41.57 -44.84 -39.89 -21.26 -18.63 PASS
2486.7 AV -57.7 -57.41 -54.54 -41.26 -13.28 PASS
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802.11g
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
Channel EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)

FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)

1621.875 PK -47.19 -44.94 -42.91 -21.26 -21.65 PASS

1621.875 AV -52.14 -52.02 -49.07 -41.26 -7.81 PASS

4875 PK -45.27 -46.71 -42.92 -21.26 -21.66 PASS

6 4865.625 AV -56.78 -56.71 -53.73 -41.26 -12.47 PASS

7309.375 PK -43.93 -44.37 -41.13 -21.26 -19.87 PASS

7315.625 AV -55.29 -55.3 -52.28 -41.26 -11.02 PASS

Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
Channel EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)

FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)

2363.96 PK -40.76 -41.16 -37.95 -21.26 -16.69 PASS

6 2359.78 AV -56.21 -52.93 -51.26 -41.26 -10 PASS

2484.42 PK -43.36 -40.34 -38.58 -21.26 -17.32 PASS

2483.66 AV -56.06 -54.84 -52.4 -41.26 -11.14 PASS

Report No.: RF130221E04 92 of 177 Report Format Version 5.2.0




802.11g

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
4918.75 PK -44.95 -46.91 -42.81 -21.26 -21.55 PASS
1 4915.625 AV | -57.41 -57.32 -54.35 -41.26 -13.09 PASS
7384.375 PK | -45.61 -44.11 -41.79 -21.26 -20.53 PASS
7378.125 AV | -55.59 -55.67 -52.62 -41.26 -11.36 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2386.38 PK -43.29 -45.22 -41.14 -21.26 -19.88 PASS
1 2319.88 AV -59.38 -54.82 -53.52 -41.26 -12.26 PASS
2483.66 PK -24.35 -25.9 -22.05 -21.26 -0.79 PASS
2483.66 AV -45.76 -48.97 -44.06 -41.26 -2.8 PASS
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802.11n(HT20)

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
1606.25 PK -47.82 -47.55 -44.67 -21.26 -23.41 PASS
1 1606.25 AV -52.87 -55.87 -51.11 -41.26 -9.85 PASS
4821.875 PK | -45.29 -46.8 -42.97 -21.26 -21.71 PASS
4818.75 AV -57.14 -57.12 -54.12 -41.26 -12.86 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2389.8 PK -24.43 -26.29 -22.25 -21.26 -0.99 PASS
1 2389.8 AV -45.02 -45.12 -42.06 -41.26 -0.8 PASS
2496.96 PK -41.61 -44.21 -39.71 -21.26 -18.45 PASS
2487.08 AV -57.92 -57.44 -54.66 -41.26 -13.4 PASS
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802.11n(HT20)

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
1621.875 PK | -45.83 -46.47 -43.13 -21.26 -21.87 PASS
1621.875 AV | -52.37 -51.83 -49.08 -41.26 -7.82 PASS
4868.75 PK -47.14 -45.96 -43.5 -21.26 -22.24 PASS
6 4881.25 AV -56.81 -56.78 -53.78 -41.26 -12.52 PASS
7306.25 PK -43.99 -43.29 -40.62 -21.26 -19.36 PASS
7303.125 AV | -55.24 -55.06 -52.14 -41.26 -10.88 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2389.8 PK -42.34 -40.51 -38.32 -21.26 -17.06 PASS
2359.78 AV -56.24 -53.11 -51.39 -41.26 -10.13 PASS
6 2485.56 PK -42.6 -40.68 -38.52 -21.26 -17.26 PASS
2483.66 AV -55.86 -54.56 -52.15 -41.26 -10.89 PASS
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802.11n(HT20)

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
4918.75 PK -45.09 -48.12 -43.34 -21.26 -22.08 PASS
1 4925 AV -57.51 -57.26 -54.37 -41.26 -13.11 PASS
7381.25 PK -45.07 -44.74 -41.89 -21.26 -20.63 PASS
7393.75 AV -55.93 -55.52 -52.71 -41.26 -11.45 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2389.8 PK -45.08 -43.97 -41.48 -21.26 -20.22 PASS
1 2319.88 AV -59.36 -52.95 -52.06 -41.26 -10.8 PASS
2483.66 PK -24.17 -27.46 -22.5 -21.26 -1.24 PASS
2483.66 AV -44.44 -46.19 -42.22 -41.26 -0.96 PASS
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802.11n(HT40)
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
1612.5 PK -47.56 -48.57 -45.03 -21.26 -23.77 PASS
1612.5 AV -53.88 -57.08 -52.18 -41.26 -10.92 PASS
4837.5 PK -45.78 -45.9 -42.83 -21.26 -21.57 PASS
3 4834.375 AV | -57.29 -57.13 -54.2 -41.26 -12.94 PASS
7256.25 PK -45.63 -44.17 -41.83 -21.26 -20.57 PASS
7256.25 AV -55.68 -55.99 -52.82 -41.26 -11.56 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2389.04 PK -27.57 -30.34 -25.73 -21.26 -4.47 PASS
2389.8 AV -43.64 -47.43 -42.12 -41.26 -0.86 PASS
3 2500 PK -43.86 -44.61 -41.21 -21.26 -19.95 PASS
2484.42 AV -57.28 -58.14 -54.68 -41.26 -13.42 PASS
Report No.: RF130221E04 97 of 177 Report Format Version 5.2.0




802.11n(HT40)
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
1625 PK -46.06 -46.79 -43.4 -21.26 -22.14 PASS
1621.875 AV | -54.02 -55.1 -51.52 -41.26 -10.26 PASS
4865.625 PK | -46.62 -46.64 -43.62 -21.26 -22.36 PASS
6 4878.125 AV | -57.53 -57.11 -54.3 -41.26 -13.04 PASS
7306.25 PK -45.25 -44.52 -41.86 -21.26 -20.6 PASS
7312.5 AV -55.72 -55.97 -52.83 -41.26 -11.57 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2389.04 PK -27.95 -31.05 -26.22 -21.26 -4.96 PASS
2389.8 AV -46.58 -48.86 -44.56 -41.26 -3.3 PASS
6 2484.42 PK -26.21 -28.64 -24.25 -21.26 -2.99 PASS
2483.66 AV -43.43 -46.72 -41.76 -41.26 -0.5 PASS
Report No.: RF130221E04 98 of 177 Report Format Version 5.2.0




802.11n(HT40)

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
4912.5 PK -45.83 -46.57 -43.17 -21.26 -21.91 PASS
4906.25 AV -57.25 -57.46 -54.34 -41.26 -13.08 PASS
o 7346.875 PK | -45.21 -44.82 -42 -21.26 -20.74 PASS
7365.625 AV | -56.05 -56 -53.01 -41.26 -11.75 PASS
Bandedge table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
e EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
2360.16 PK -44.98 -45.5 -42.22 -21.26 -20.96 PASS
2359.78 AV -59.28 -55.34 -53.87 -41.26 -12.61 PASS
o 2487.46 PK -27.43 -33 -26.37 -21.26 -5.11 PASS
2483.66 AV -43.26 -47.64 -41.91 -41.26 -0.65 PASS
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4.8

4.8.

AC POWER LINE CONDUCTED EMISSION MEASUREMENT

1 LIMITS OF AC POWER LINE CONDUCTED EMISSION MEASUREMENT

FREQUENCY OF EMISSION (MHz) CONDUCTED LIMIT (dBuV)
uasi-peak Average
0.15-0.5 Q P g
0.5-5 66 to 56 56 to 46
5-30 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.
4.8.2 TEST INSTRUMENTS
DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
Test Receiver ESCS 30 100375 Mar.11, 2013 Mar.10, 2014
Line-Impedance
Stabilization Network
(for EUT) NSLK8127 8127-522 Sep. 06, 2012 | Sep. 05, 2013
SCHWARZBECK
Line-Impedance
Stabilization Network | ENV216 100072 June 08,2012 | June 07,2013
(for Peripheral)
RF Cable
(JYEBAO) 5DFB COCCAB-001 | Aug. 28, 2012 | Aug. 27, 2013
50 ohms Terminator | 50 EMC-3 Sep. 25, 2012 | Sep. 24, 2013
Software BV
NA NA NA
ADT ADT_Cond_V7.3.7.3
Note:
1. The calibration interval of the above test instruments is 12 months and the calibrations are

2
3
4

traceable to NML/ROC and NIST/USA.
. The test was performed in Shielded Room No. C.

The VCCI Con C Registration No. is C-3611.

Tested Date: Mar. 12, 2013
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4.8.3 TEST PROCEDURES

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

b. Both lines of the power mains connected to the EUT were checked for
maximum conducted interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels
under (Limit - 20dB) were not recorded.

NOTE:

The resolution bandwidth of test receiver is 9kHz for Quasi-peak detection (QP) & Average detection
(AV).

4.8.4 DEVIATION FROM TEST STANDARD

No deviation
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485 TEST SETUP

Vertical Ground
/ Reference Plane /TestReceiver

—~——— 1
40cm oo oo

EUT Moooo
80cm |
|

-

N T

Horizontal Ground Reference Plane

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

from other units and other metal planes

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

4.8.6 EUT OPERATING CONDITIONS

Same as Iltem 4.7.6
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4.8.7 TEST RESULTS

. DETECTOR uasi-Peak (QP) /

PHASE Line (L) FUNCTION gverage (AvgQ :
Freq. Corr. RSZ?L:ZQ ET':\;S;” Limit Margin

No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZz] dB) | QP. | AV. | Q.P. | AV. | QP. | AV. | Q.P. | AV
1 | 0.15391 011 | 56.07 | 45.90 | 56.18 | 46.01 | 65.79 | 55.79 | -9.61 | -9.78
2 | 0.20469 0.12 | 50.17 | 40.57 | 50.29 | 40.69 | 63.42 | 53.42 | -13.13 | -12.73
3 | 0.25547 0.13 ] 44.73 ] 35.72 | 44.86 | 35.85 | 61.58 | 51.58 | -16.72 | -15.73
4 | 0.59922 0.17 ] 37.23 ] 32.75 | 37.40 | 32.92 | 56.00 | 46.00 | -18.60 | -13.08
5 | 2.45703 0.24 | 27.90 | 22.51 | 28.14 | 22.75 | 56.00 | 46.00 | -27.86 | -23.25
6 | 24.06641 1.04 | 31.12 | 28.06 | 32.16 | 29.10 | 60.00 | 50.00 | -27.84 | -20.90

REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value.

dBu
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FH Trace
WP Lirit

a0

Cow Lirnit

=

a0

i

&0

50 -

A,

TVl ASTR N N

1
10.00
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1
30.00
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DETECTOR Quasi-Peak (QP) /
PHASE Neutral (N) FUNCTION Average (AV)
Reading Emission o .
Freq. Corr. Value Level Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | Q.P. | AV. | QP. | AV. | Q.P. | AV. | Q.P. | AV.
1 | 0.15000 0.09 | 56.09 | 45.90 | 56.18 | 45.99 | 66.00 | 56.00 | -9.82 | -10.01
2 | 0.20469 0.10 | 49.92 | 39.95 | 50.02 | 40.05 | 63.42 | 53.42 | -13.40 | -13.37
3 | 0.25547 0.11 | 43.76 | 34.09 | 43.87 | 34.20 | 61.58 | 51.58 | -17.70 ] -17.37
4 | 0.59922 0.16 | 35.45 | 30.93 | 35.61 | 31.09 | 56.00 | 46.00 | -20.39 | -14.91
5 | 0.84922 0.16 | 28.32 | 23.07 | 28.48 | 23.23 | 56.00 | 46.00 | -27.52 | -22.77
6 | 2.48438 0.22 ] 26.69 | 21.34 | 26.91 | 21.56 | 56.00 | 46.00 | -29.09 | -24.44
7 | 24.06250 | 0.70 | 30.76 | 27.90 | 31.46 | 28.60 | 60.00 | 50.00 | -28.54 | -21.40
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value.
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5.TEST TYPES AND RESULTS (FOR 5GHz, 5725~5850MHz Band)
5.1 CONDUCTED OUTPUT POWER MEASUREMENT

5.1.1 LIMITS OF MAXIMUM PEAK OUTPUT POWER MEASUREMENT
For systems using digital modulation in the 5725 —5850 MHz band: 1 Watt (30dBm)

Per KDB 662911 D01 Multiple Transmitter Output vO01r02 Method of conducted
output power measurement on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for NANT < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths =2 40 MHz for any NANT;
Array Gain =5 log(NANT/NSS) dB or 3 dB, whichever is less for 20-MHz channel widths

with NANT 2 5.
For power measurements on all other devices: Array Gain = 10 log(NANT/NSS) dB.

5.1.2 INSTRUMENTS

DESCRIPTION & MODEL NO SERIAL CALIBRATED CALIBRATED

MANUFACTURER ' NO. DATE UNTIL

Power Meter ML2495A 0824006 May 10, 2012 May 09, 2013

Power Sensor MA2411B 0738172 May 10, 2012 May 09, 2013
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. Tested date : June 19, 2013

5.1.3 TEST PROCEDURES

A peak power sensor was used on the output port of the EUT. A power meter was
used to read the response of the peak power sensor. Record the peak power level.

5.1.4 DEVIATION FROM TEST STANDARD

No deviation
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5.1.5 TEST SETUP

EUT

|

10dB ATTENUATION

Peak Power Sensor

PAD

5.1.6 EUT OPERATING CONDITIONS

Same as ltem 4.1.6

Power Meter
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5.1.7 TEST RESULTS

802.11a
FREQUE
el PEAK POWER (dBm) | ToTAL | TOTAL LT PASS /
CHAN. POWER | POWER [ n ) AL
(MHz) | cHaiNO | cHAIN1 (MW) (dBm)
149 5745 21.58 23.72 379.385 25.79 29.99 PASS
157 5785 21.59 23.37 361.482 2558 29.99 PASS
165 5825 2221 23.06 368.643 25.67 29.99 PASS

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi > 6dBi , therefore the limit needs to reduce, so
the power limit shall be reduced to 30-(6.01-6) = 29.99dBm.

802.11n (HT20)

FREQUE
el PEAK POWER (dBm) | ToTAL | TOTAL LT PASS /
CHAN. POWER | POWER [ n ) AL
(MHz) | cHaiNO | cHAIN1 (MW) (dBm)
149 5745 21.61 23.71 379.840 25.80 29.99 PASS
157 5785 21.57 23.35 359.821 25.56 29.99 PASS
165 5825 21.99 23.19 366.574 25.64 29.99 PASS

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi > 6dBi , therefore the limit needs to reduce, so
the power limit shall be reduced to 30-(6.01-6) = 29.99dBm.

802.11n (HT40)

FREQUE
¢ CQY PEAK POWER (dBm) | TOoTAL | TOTAL LT PASS /
CHAN. POWER | POWER | (no) AL
(MHz) CHAINO | CHAIN1 (MW) (dBm)
151 5755 21.39 22.99 336.788 25.27 29.99 PASS
159 5795 21.44 22.62 322.126 25.08 29.99 PASS

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi > 6dBi , therefore the limit needs to reduce, so
the power limit shall be reduced to 30-(6.01-6) = 29.99dBm.
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5.2 AVERAGE OUTPUT POWER
5.2.1 For REFERENCE.

5.2.2 TEST INSTRUMENTS

DESCRIPTION & MODEL NO SERIAL CALIBRATED CALIBRATED

MANUFACTURER ' NO. DATE UNTIL

Power Meter ML2495A 0824006 May 10, 2012 May 09, 2013

Power Sensor MA2411B 0738172 May 10, 2012 May 09, 2013
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. Tested date : June 19, 2013

5.2.3 TEST PROCEDURES

1. The transmitter output was connected to the power meter through an attenuator,
the bandwidth of the fundamental frequency was measured with the power

meter.
2. Record the average power level.

5.2.4 TEST SETUP

EUT Average Power

10dB ATTENUATION Sensor
PAD

Power Meter

5.2.5 EUT OPERATING CONDITIONS

Same as ltem 4.1.6
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5.2.6 TEST RESULTS

802.11a
FREQUENCY AVERAGE POWER (dBm) TOTAL TOTAL
CHAN. (MHz) POWER POWER
CHAIN O CHAIN 1 (mW) (dBm)
149 5745 19.07 20.12 183.526 22.64
157 5785 19.08 20.02 181.372 22.59
165 5825 19.01 19.14 161.651 22.09
802.11n (HT20)
FREQUENCY AVERAGE POWER (dBm) TOTAL TOTAL
CHAN. (MH2) POWER POWER
CHAIN O CHAIN 1 (mW) (dBm)
149 5745 19.13 20.09 183.940 22.65
157 5785 19.03 19.97 179.295 22.54
165 5825 19.21 19.52 172.904 22.38
802.11n (HT40)
FREQUENCY AVERAGE POWER (dBm) TOTAL TOTAL
CHAN. (MH2) POWER POWER
CHAIN O CHAIN 1 (mW) (dBm)
151 5755 17.00 17.20 102.600 20.11
159 5795 17.02 17.28 103.806 20.16
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5.3 POWER SPECTRAL DENSITY MEASUREMENT

5.3.1 LIMITS OF POWER SPECTRAL DENSITY MEASUREMENT

The Maximum of Power Spectral Density Measurement is 8dBm.

5.3.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R&S Spectrum FSP40 100037 Nov. 01,2012  |Oct. 31,2013
Analyzer
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. Tested date : June 19, 2013

5.3.3 TEST PROCEDURE

1. Setthe RBW = 3 kHz, VBW =10 kHz, Detector = peak.

2. Sweep time = auto couple, Trace mode = max hold, allow trace to fully
stabilize.

3. Use the peak marker function to determine the maximum amplitude level.

5.3.4 DEVIATION FROM TEST STANDARD

No deviation

5.3.5 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

5.3.6 EUT OPERATING CONDITION

Same as ltem 4.1.6
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5.3.7 TEST RESULTS

802.11a
chain | Channel Z\RAES) «d Bri%?( Hz) 10 Iog B( N2 (J gﬁl/sﬁz) «d Blr_’ri1r/g>i|:HZ) 7335
149 5745 -6.29 3.01 -3.28 7.99 PASS
0 157 5785 -7.08 3.01 -4.07 7.99 PASS
165 5825 -8.24 3.01 -5.23 7.99 PASS
149 5745 -4.59 3.01 -1.58 7.99 PASS
1 157 5785 -4.55 3.01 -1.54 7.99 PASS
165 5825 -6.65 3.01 -3.64 7.99 PASS

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi > 6dBi
reduced to 8-(6.01-6) = 7.99dBm.

, S0 the power density limit shall be

Chain(0) : CH149

Chain(0) : CH157

REWY 3 kHz [T WP VIEW Marker 1 [T1] REWY 3 kHz [T WP VIEW Marker 1[T1]
VEW 0 kHE 529 dBm VEW 0 kHE 708 dBm
g1 Fet 21 dBm At 0 cE SWT265 & 74352 GHr g1 Fet 21 dBm At 0 cE SWT265 578641 OHE
Offset 11 dB Offset 11 dB
T T
TIPS TV RN WYL YO T PR T .
(W\ﬂw VR VVWWWWYWI/ &l VWVW WW\/W e WMW\}WWWUWWWV WWW\{W
.
WV»MM Wt
@ 0 @
N T T T T ( > N T T T T ( >
Center 5745 GHE 2267 MHzf Span 22.67 MHz Genter 5785 GHz 2267 MHzf Span 22,67 MHz
Chain(0) : CH165
REWY 3 kHz [T WP VIEW Marker 1[T1]
VEW 0 kHE 524 dBm
21 Ref 21 dBm Att 20 B SWT28s 583242 GHz.
Offset 11 dB
1
R P T
! “ )
=30 il I
AP ‘
40
0
9 ; ; . T (@>
Center 5 825 GHE 2458 MHzf Span 24,58 MHZ
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Chain(1) : CH149

Chain(1) : CH157

REVY 3 kHz [T1]MP VIEW
VEW A0 kHZ
217R2021 dBm Att 20 B SWT27s
Offset 11 dB
1
0 1
10 i Al A MM A A T TTTY TP SRS

itk
[1 ALRARRAARLRE Y BT I “UWWWVW e W}I\

0 MUM‘\M

w

Marker 1 1] REVY 3z 71140 VEW
-4.59 cBim VEW A0 kHZ
574552 GHT 2 - Ref 21 dBm Att 20 B SWT27s
Offset 11 dB
1
0 1
10 nMK Al fictp m/t Ltk A nondad WJ\V‘ ikdh

] Troeyrye

w«wkuv gL AR

UWW\

Mm .

LAARLET

Marker 1 [T1]
-4.55 dBim
577802 GHz

\

79 =79
Center S 7‘45 GHz. 2, 3!;3 MHz/ ‘ Span 2363 MHzZ Center 5. 7‘55 GHz. 2 3‘3'2 MHz/ Spanl23 92 MHzZ.
Chain(1) : CH165
53"’/\/?::;1 (THMPVEN  parker 1 [11] I
21 Ref 21 dBm Att 20 B SWT28s 535554GH2
Offset 11 dB
®
0 T
10 PUTTVI WY PPN ity
f/VW\NWWWW T “V\JWV e vaw MUW\
@
J | \
2
. T T T
Center 5825 GHz 2453 MHz/ Span 24.53 MHzZ
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802.11n (HT20):

ch;(l q || S Z\RAES) «d Bz?si Hz) 10 Iog B( N2 (J gﬁl/sﬁi) «d Blr_’ri1r/g>i|:HZ) TIQASII?
149 5745 -6.87 3.01 -3.86 7.99 PASS

0 157 5785 -7.37 3.01 -4.36 7.99 PASS
165 5825 -8.29 3.01 -5.28 7.99 PASS

149 5745 -5.70 3.01 -2.69 7.99 PASS

1 157 5785 -5.09 3.01 -2.08 7.99 PASS
165 5825 -5.58 3.01 -2.57 7.99 PASS

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi > 6dBi , so the power density limit shall be

reduced to 8-(6.01-6) = 7.99dBm.

Chain(0) : CH149

Chain(0) : CH157

REVY 3 kHz [T11MP VEEW
VEW 0 kHE
o1 Rel 21 dBm Att 2008 SAT3s
Offset 11 B

: . lmwvﬂ " m'mnﬂ%&

Merker 1 [T1] REVY 3 kHz [T1 P VEW
-B.8T dBm WEW 10 kHZ
5 79680 GHT 21 Ref 21 dBm Att 20 B SWT26s8
Offset 11 dB

i
M\/\M{W v‘w‘u V lv wtn o V vlv VJ\"FWWWWWMWWA]

0 MANW\N M‘\‘J‘m'.tl.ﬁl\u!h

T

Marker 1 [T1]
-7.37 dbim
576119 GHz

@ |- @
Genter 5 7‘45 GHz 2 5;9 MHz ‘ SpanIZB 49 MHz Genter 5 7‘55 GHr. 2 32‘4 MHz ‘ Spanl23 24 Mz
Chain(0) : CH165
REVY 3 kHz [TIMBVEN e )
VEIW 10 KHE -6.23 dBm
g1 Fei21dBm At 20 0B SWT285 581925 GHz
Offset 1 B
1
+
! ’“ R
| X
s
9 . ; ; . (@)
Genter 5 825 GHz 2588 MHzf Span 25,88 MHZ
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Chain(1) : CH149

Chain(1) : CH157

REW 3 k2 (TP VEW
VB 10 kHz
g1 Ref 21 dBn At 2008 SwT28s
Offset 11 B
10
0
10 | ik ) oyl ey

. m
[vv AARLCARH LA

\ .
ki wvuww T Ay v

VW"WW\

i mw‘m

L](Wm A

T

Yih

Marker 1[T1] REVY 3 kHz [T1]MP VIEW
570 dBm VBA kHz
575088 GHr o1 Rel 21 dBm Att 2008 SAT285
Offset 11 dB
1
o ;
10 [TVERTT ATV N Attt by 1
{wwvw TV PATY Uuw TR \
0
0t f\mN‘)J \MM Ml in
LAA]

TRy

Marker 1 [T1]
-5.08 dbim
578307 GHz

\

79 =79
Center S 7‘45 GHz. 2, 53'5 MHz/ Span 2%.38 MHZ Center 5. T‘ES GHz. 2 51:3 MHz/ SpanIZS 43 MHZ
Chain(1) : CH165
REWY 3 kHz [T WP VIEW Marker 1[T1]
WEW 10 kHZ -5.58 cBim
21 Ref 21 dBm Att 20 B SWT28s 581868 GHZ
Offset 11 dB
! , ,
fJWVW‘NW" A VWWWVWMWWWWWWWM
N " !
2 "
N T T T T
Center 5825 GHz 2.47 MHz¢ Span 24.7 WMHZ
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802.11n (HT40)

X
chain

Channel

FREQ.
(MHz)

PSD
(dBm/3kHz)

10 log (N=2)
dB

Total PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

PASS
[FAIL

151

5755

-11.80

3.01

-8.79

7.99

PASS

159

5795

-11.35

3.01

-8.34

7.99

PASS

151

5755

-11.25

3.01

-8.24

7.99

PASS

159

5795

-11.27

3.01

-8.26

7.99

PASS

NOTE: Directional gain = 3dBi + 10log(2) = 6.01dBi > 6dBi, so the power density limit shall be

reduced to 8-(6.01-6) = 7.99dBm.

Chain(0) : CH151

Chain(0) : CH159

REVY 3 kHz [T11MP VEEW

Marker 1 [T1]
11,60 dBm
575833 GHz

Ref 21 dBm Att 2008

REVY 3 kHz
VEW 0 kHE
SNTES

[T11MP VEEW

Marker 1 [T1]
1135 dBm
580537 GHz

a1

WEVWY A0 kHZ
21 Ref 21 dBm Aft 20dB SWTHES
Offset 11 dB
1
ot i g,
J W ]

o,

T
Center 5.755 GHZ 2913 MHzf

T
Span 4913 MHz

Offset 11 B

MWWWMW

\

Lt

M\M

it

Rl

T
Center 5.795 GHZ

T T
5.276 MHzf

\

T
spens27evbz NG

REVY 3 kHz [T11MP VEEW
VEW 0 kHE
o1 Rel 21 dBm Att 2008 SNTES
Offset 11 B
1
i T T T T
Center 5755 GHz 5271 MHzf Span 5271 MHz

Merker 1 [T1] REVS Kz (TP VEN orker 1 [11]
1.5 dBm VBRI kHz 1127 b
574962 GHz g1 Fei21dBm At 20 0B SWTES 78371 Ote
Offset 1 B
1
WWWWWM i
J U ‘ "M}
' ki
( > i T T T T ( >
Genter 5795 GHz 5274 MHzf Span S274MHz  ICNENEEEEE
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5.4 6dB BANDWIDTH MEASUREMENT

5.4.1 LIMITS OF 6dB BANDWIDTH MEASUREMENT

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

5.4.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
R&S SPECTRUM
ANALYZER FSP40 100037 Nov. 01, 2012 Oct. 31, 2013
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. Tested date : Apr. 11, 2013

5.4.3 TEST PROCEDURE

1. Set resolution bandwidth (RBW) = 100kHz.

2. Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.

3. Trace mode = max hold.

4. Sweep = auto couple.

5. Measure the maximum width of the emission that is constrained by the
frequencies associated with the two amplitude points (upper and lower) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental
emission

5.4.4 DEVIATION FROM TEST STANDARD
No deviation

5.45 TEST SETUP

EUT | SPECTRUM

10dB ATTENUATION ANALYZER
PAD

5.4.6 EUT OPERATING CONDITIONS

Same as the 4.1.6
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5.4.7 TEST RESULTS

802.11a

FREQUENCY 6dB BANDWIDTH (MHz)
MINIMUM

CHANNEL (MH2) LIMIT (MHz) PASS / FAIL

CHAIN O CHAIN 1

149 5745 15.11 15.76 0.5 PASS
157 5785 15.12 15.95 0.5 PASS
165 5825 16.39 16.36 0.5 PASS

Chain(0) : CH149 Chain(0) : CH157

REVY 100 kHz. [T1]MP VIEW Marker 1 [T1] REVY 100 kHz. [T1]MP VIEW Marker 1[T1]
VB 300 kHz 379 dBm VB 300 kHz 3.47 B
g1 Fei21dBm At 2008 ST 20ms 573738 OHz g1 Fet 21 dBm At 208 SWT 20ms 577738 GHz
Offset 11 dB Defta 2[T1] Offset 11 dB Defta 2[T1]
0.00 6B 0.00 6B
1wl D1a73dEn 1541 Mz 10l_n1aszan 1502 Mz
[T T Sl nal o i D2347dBm Rasdboted ol Lot
0 L 0 7 17
AMNJ 1""\4«\ r./ ) \A
10 Lot o L 10 FENTANY At
ey (i Chita A
0 0
30 30
0 0
0 0
0 0
Fl ! Fl !
=19 =19

T T T T T T
Genter 5745 GHz 25 MHz! Span 25 WHz Center 5 785 GHz 25 MHz! Span 25 WHz

Chain(0) : CH165

REVY 100 Kz [TUMPVEN . perker 1 T1]

VW 300 kHz .40 dEm

g1 Fef 21 dBm At 20 0B ST 20 ms 581673 GHz
Oifsct 11 B Detta 2[T1]

00048

1639 MHz

D1640dBm

0 D2040dBm M@WMMWMUWW}WMM
0

s — @

T T
Span 25 MHz

T T
Center 5826 GHZ 25 MHz!
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Chain(1) : CH149

Chain(1) : CH157

T
Center 5826 GHZ

T
25 MHz!

T
Span 25 MHZ

REVY 100 kHz. [T1]MP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VBN 300 kHz 422 dEm VBN 300 kHz 455 dBm
g1 Fet 21 dBm At 208 SWT 20ms 573677 GHz g1 Fet 21 dBm At 208 SWT 20ms 577678 GHz
Offset 11 dB Defta 2[T1] Offset 11 dB Defta 2[T1]
0.00 6B 0.00 6B
1o LDt 1033 8B 1576 Mz 1oL D1105B 8B 15,85 Mz
242208 | sttt ety ettt il 0245085 | fptiebestihenlosallne atalugelabllasellogeh 4
B N} B i
I‘JJ \M M\f‘ ) L"\
-10 r -10 A AL 3
il VORI
2 2
30 30
a0 a0
0 0
0 0
0 0
E B E B
. T T T . T T T T
Center 5745 GHz 2.5 MHz/ Span 25 MHZ Center 5785 GHz 2.5 MHz/ Span 25 MHZ
REVY 100 kHz. [T WP VIEW Marker 1[T1]
VBN 300 kHz 204 dBm
21 Ref 21 dBm Att 20 B SWT 20 s 581674 GHZ
Offset 11 dB Defta 2[T1]
0.00 6B
10 B BB 16.36 MHZ
D204 dBm Mﬂmn hgrliged M;.N»ﬁ il ‘W»J‘L
I
10
2
30
a0
0
0
0
] B
19 .
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802.11n (HT20):

CHANNEL

FREQUENCY

6dB BANDWIDTH (MHz)

(MHz)

CHAIN O

CHAIN 1

MINIMUM
LIMIT (MHz)

PASS / FAIL

149

5745

17.66

16.91

0.5

PASS

157

5785

15.49

16.96

0.5

PASS

165

5825

17.26

16.47

0.5

PASS

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 201 dem VEW 300 kHz 258 dBm
g1 Fei21dBm At 20 0B ST 20ms 573611 GHE g1 Fei21dBm At 20 0B ST 20 ms 577703 GHz
Offset 11 B Detta 2(T1] Offset 1 B Detta 2(T1]
0.00 8 0.00 8
10— steprimnm 756 MHz 10l resonas 15.48 MHE
o201 snlppftste s dsall gy | coomomn | Jhebotostesstion, ool
0 s 0 AAHTE 1 Y
’ f/ ) \1
T g b .
o W i e
a0 a0
30 30
40 40
N N
B 7} B L
i T T T T i T T T
Genter 5745 GHz 25MHz/ Span 25 WHz Center 5 785 GHz 25 MHz! Span 25 WHz
REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 075 dem
g1 Fei21dBm At 20 0B ST 20 ms 581615 GHE
Offset 11 Detta 2(T1]
0.00 8
10 1726 MHz
D1 675 dE;
ol _rao7see Mgalloselisgon sl Dol b
a0
30
40
N
B 7}
i T T T T
Genter 5 825 GHz 25MHz/ Span 25 WHz
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Chain(1) : CH149

Chain(1) : CH157

DJ3.104dB
0

o]

Y P N O IO
W

}

T
Center 5826 GHZ

T
25 MHz!

T
Span 25 MHZ

REVY 100 kHz. [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VBN 300 kHz .55 dBm VBN 300 kHz 417 dEm
g1 Fet 21 dBm At 2008 ST 20ms 573618 GHE g1 Ref 21 dBn At 2008 ST 20ms 577614 GHE
Offset 11 dB Defta 2[T1] Offset 11 Defta 2[T1]
0.00 6B 0.00 6B
10 01928 dE 16.91 MHz 10 0110174 16.96 MHz
e N Y Y Y WO O O I AP o2 178}, Nogsorrtsfsifosellns puclbslielsollsnlbgl)
0 1f 0 i
A/j ) k». J’r ) \m
)
Ty TR
@ @
2 2
@ @
. .
. .
2 2
Al B B
. T T T T . T T T T
Center 5745 GHz 2.5 MHz/ Span 25 MHZ Center 5785 GHz 2.5 MHz/ Span 25 MHZ
REVY 100 kHz. [T WP VIEW Marker 1[T1]
VBN 300 kHz 210 dBm
21 Ref 21 dBm Att 20 B SWT 203 581640 GHZ.
Offset 11 df Defta 2[T1]
0.00 6B
0 16.47 MHz

Report No.: RF130221E04

120 of 177

Report Format Version 5.2.0




802.11n (HT40)

CHANNEL

FREQUENCY
(MHz)

6dB BANDWIDTH (MHz)

MINIMUM

CHAIN O

CHAIN 1

LIMIT (MHz)

PASS / FAIL

151

5755

32.76

35.15

0.5

PASS

159

5795

35.17

35.16

0.5

PASS

Chain(0) : CH151

Chain(0) : CH159

|

|

T
Center 5.755 GHZ

5 MHz/

T @

T
Span 50 MHz

i

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 153 dem VEW 300 kHz 276 dem
g1 Fei21dBm At 20 0B ST 20ms 573855 GHE g1 Fei21dBm At 0 cE SWT 201ms 577734 GHE
Offset 1 B Detta 2(T1] Offset 11 Detta 2(T1]
0.00 8 0.00 8
10 3276 MHE 10 3547 MHz
D14.17dBm D1 32448
0 ] b bbbl A 0] A A ] I
bbby b S - B A IR, 1L o PO W Y
| Y 7
10 10
/’j V L‘-\ ﬂJ ' k
a0 a0
< i
30 30
40 40
0 0
0 0
N N
F| L | 7}
i T T T i T T T
Genter 5755 GHz & MHZ! Span 50 MHZ Center 5785 GHz 5 MHzs Span 50 MHZ
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 472 dEm VEW 300 kHz 133 dem
g1 Fei21dBm At 20 0B ST 20ms 573737 GHE g1 Fei21dBm At 0 cE SWT 201ms 577734 GHE
Offset 11 Detta 2(T1] Offset 11 Detta 2(T1]
0.00 8 0.00 8
10 3545 MHZ 10 3546 MHE
D1 428 dB, | Dl467dE,
o TN AW TR ol vamagl g 0 ALLLL Lhdodeh b1y
ot e e i

o]

|

T
Center 5.795 GHZ

5 MHz/

T @

T
Spen SOz ENEECEEEEN
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5.5 OCCUPIED BANDWIDTH MEASUREMENT

5.5.1 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R&S Spectrum FSP40 100037 Nov. 01,2012  |Oct. 31, 2013
Analyzer
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. Tested date : Apr. 11, 2013

5.5.2 TEST PROCEDURE

1) Set RBW = 1% of the emission bandwidth.
2) Set the VBW = 3 x RBW.

3) Detector = Peak.

4) Trace mode = max hold.

5) Record the 99% emission bandwidth.

5.5.3 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

5.5.4 EUT OPERATING CONDITIONS

Same as the 4.1.6
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55,5 TEST RESULTS

802.11a

CHANNEL

CHANNEL FREQUENCY
(MHz)

OCCUPIED BANDWIDTH (MHz)

CHAIN(0)

CHAIN()

149

5745

26.28

20.88

157

5785

26.52

22.32

165

5825

21.84

16.92

Chain(0) : CH149

Chain(0) : CH157

Ref 21 dBm Att 2008

a1

REYY 300 kHz [T1] 58 VEW

Marker 1 [T1]
1039 b

574908 GHz

Offset 11 B

oBw 2626 MHz
1 Temp 1 [T1 OBA]
831 dBm

573168 GH
Temp 2 [T1 O8]
-9.99 dBm

Tl

575786 GHz

10 ey
MMM
0 M

o

Ref 21 dBm Att 2008

a1

REYY 300 kHz
VEW 1 Hz
ST 20ms

TISAVEN e r )
1032 dbm

578032 GHz.

Offset 11 B

0B 2652 MHz
Temp 1 [T1 OBA]
-10.55 B

577144 GHz
Temp 2 [T1 O8]
-9.99 dBm

579786 GHz

\

T
Center 5826 GHZ

T
B MHz! Span 60 Hz

iyt e
40 40
-19 . ; -19 . ;
Genter 5745 GHz B MHz/ Span 60 Hz Center 5 785 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )
VEIW 1 MHz .07 dem
g1 Fei21dBm At 20 0B ST 20 ms 582824 GHE
Offset 1 B o8 2184 MHz
f Temp 1 [T1 OEW]
10 -6.50 dBm
581372 GHE
W"f‘“\\,ﬂ\’w\'\ Temp 211 CBW]
i 12.49 dm
o 553556 GHE
T
Al
I
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Chain(1) : CH149

Chain(1) : CH157

REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )
VEW bz 1178 dBm VEW bz 1245 dBm
g1 Fei21dBm At 20 0B ST 20ms 574295 GHE g1 Fei21dBm At 20 0B SWT 201ms 578416 GHz
Offset 11 dB oW 2086 MHz Offset 11 dB 1 QB 22.32 MHz
Temp 1 [T1 OEW] Temp 1 [T1 OEW]
" ¥ -3.43 dBm 10 by g 6.2 dBm
R, AR 573456 GHz TV, AT 577364 GHz
Temp 2[T1 OBW] Temp 2[T1 OBW]
0 5 -5.98 B 0 7.7 dm
m[/l \m" 575544 GHE M W 573616 GHz
10 i " 10 o ST
W i i WWM W ug
@ n @ I
¥
30 Js =30
Dl 30 T
40 40
50 50
60 60
N % N %
-19 . ; -19 . ;
Center 5745 GHz 6 MHzf Span B0 MHZ Genter 5785 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )
VEIW 1 MHz .90 dBm
g1 Fei21dBm At 20 0B ST 20 ms 552080 GHz
Offset 1 B o8 16.32 MHz
1 Temp 1 [T1 OEW]
10 -2.82 dBm
5 81636 GHE
T 5 Temp 2[T1 OBW]
i -1.92 dem
? \ 583326 OHz
10
» LNM M"ﬁm ,
M ol
30 T
40
50
60
N %
-19 . ;
Genter 5825 GHZ B MHz! Soan 60 MHz
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802.11n (HT20)

CHANNEL

CHANNEL FREQUENCY
(MHz)

OCCUPIED BANDWIDTH (MHz)

CHAIN(0)

CHAIN()

149

5745

28.68

20.40

157

5785

27.12

22.80

165

5825

22.80

18.00

Chain(0) : CH149

Chain(0) : CH157

REYY 300 kHz [T1] 58 VEW

i

Marker 1[T1] RENY 300 kHz [TSAYEN  perker 1 [T1]

VEW bz 9,60 dBm VEW bz 9.45 dBm
g1 Fei21dBm At 20 0B ST 20ms & 74620 GHr g1 Fet 21 dBm At 0 cE ST 20 ms 578200 GHz
Offset 11 dB OB 28,58 MHT Offset 11 dB OB 2742 MHz

1 Temp 1 [T1 OEW] Temp 1 [T1 OEW]
10 75 dBm 10 6.2 dBm
573072 GHE 577120 GHz

Temp 2[T1 OBW] Temp 2[T1 OBW]
0 1112 dm 0 1112 dm
T 575840 GHz 578532 GHE

W N
0 A

A

0

18

@ |-

T
Center 5.745 GHz

\

T
Span B0 MHZ

T
Center 5.785 GHZ

T
Span B0 MHZ

T
Center 5826 GHZ

\

T
B MHz! Span 60 Hz

B MHzi B MHzi
REVY 300 kHz. [T1] S& VIEN Marker 1[T1]

WVEW A hiHz 7.90 dBm
21 Ref 21 dBm Att 20 B SWT 20 s 581912 GHz.
Offset 11 dB oBwW 2280 MHZ

1 Temp 1 [T1 O8]
0 14.56 cBim
581312 GHz

rWMM Temp 2[T1 OB
o -10.58 dBm
563592 GHZ

/ \ "
Ty
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Chain(1) : CH149

Chain(1) : CH157

REVY 300 kHz [TISAVEN e ) REVY 300 kHz [TISAVEN e )
VEW bz 1124 dBim VEW bz 1137 dBm
g1 Fei21dBm At 20 0B ST 20ms 573984 GHE g1 Fei21dBm At 20 0B SWT 201ms 578416 GHz
Offset 11 dB 1 oBw 20.40 MHz Offset 11 dB 1 OFW 2280 MHz
Temp 1 [T1 OEW] Temp 1 [T1 OEW]
10 % -6.35 dBm 10 , M -6.26 dBm
573465 GHE 577398 GHE
Temp 2 [T1 OBW] Temp 2 [T1 OBW]
0 .17 dem 0 . -6.700 e
TJJ 12 575505 GHE 1 579625 GHE
10 " ot 10 ) ol
W Ty Www Y %
20 20 N} I
M a” g
o) 10 Eam qu
e T i L
40 40
50 50
60 60
N @ N %
-19 . ; -19 . ;
Center 5745 GHz 6 MHzf Span B0 MHZ Genter 5785 GHz B MHz/ Span 60 Hz
REVY 300 kHz [TISAVEN e )
VEIW 1 MHz .52 dem
g1 Fei21dBm At 20 0B ST 20 ms 581890 GHz
Offset 1 B o8 18.00 MHz
1 Temp 1 [T1 OEW]
10 -0.21 dém
581585 GHE
T 2 Temp 2 [T1 OBW]
i -0.53 dm
}' 1 583368 OHE
10
" i g
W LAl M
30
f
40
50
60
N %
-19 . ;
Genter 5825 GHZ B MHz! Soan 60 MHz
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802.11n (HT40)

CHANNEL

CHANNEL FREQUENCY

(MHz)

OCCUPIED BANDWIDTH (MHz)

CHAIN(0)

CHAIN()

151

5755

37.00

36.40

159

5795

37.00

36.20

Chain(0) : CH151

Chain(0) : CH159

Ref 21 dBm Att 2008

a1

REVY 1 MHZ
VEW 3 hHz
ST 20ms

[T1] 58 VEW

Offset 11 B

/

|

. et

AT

. A
JD’M

Wﬂ%
n
ki

T
Center 5.755 GHZ

T
10 WHz! Span 100 MHZ

Marker 1[T1] RENY1 MHZ [TSAYEN  perker 1 [T1]
1070 dBm VB3 bz 10.24 dBm
575760 GHr g1 Fet 21 dBm att 208 SWT20ms 578960 OHE
oBw 3700 MHz SeetiTa® oBw 3700 MHz
Temp 1 [T1 CEW] ! Temp 1 [T1 CEW]
147 B 10 -3.25
573620 GHE = 577620 GHE
Temp 2[T1 CBW] T Temp 2[T1 CBW]
-0.06 dBm 0 0.54 dBm
577320 GHz f \ 581320 GHz
10

@ |-

\

T
Center 5.795 GHZ

T
10 MHz! Span 100 MHz

Chain(1) : CH151

Chain(1)

. CH159

REVY 1 MHZ [T1] 58 VEW
VEW 3 hHz
o1 Rel 21 dBm Att 2008 ST 20 ms
Offset 11 B

/

\

T
Center 5.755 GHZ

T
Span 100 MHZ

Marker 1[T1] RENY1 MHZ [TSAYEN  perker 1 [T1]

116 dBm VB3 bz 1,30 dBm
& 74560 GHz g1 Fet 21 dBm att 208 SWT20ms 578540 OHE
oBw 36.40 MHE SeetiTa® I oBw 36.20 MHz

Temp 1 [T1 CEW] Temp 1 [T1 CEW]
0.59 B 10 M 376 B
5 7360 Gz T " 5 7780 Gz

Temp 2[T1 CBW] Temp 2[T1 CBW]
1.5 dBm 0 .40 dBm
577300 GHz / \’\ 551280 GHz

10

@ |-

\

T
Center 5.795 GHZ

T
Span 100 MHZ

10 MHz? 10 MHz!
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5.6 CONDUCTED OUT-BAND EMISSION MEASUREMENT

5.6.1

LIMITS OF CONDUCTED OUT-BAND EMISSION MEASUREMENT

Below —20dB of the highest emission level of operating band (in 100kHz Resolution
Bandwidth).

5.6.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R&S Spectrum FSP40 100037 Nov. 01,2012  |Oct. 31,2013
Analyzer
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. Tested date : Apr. 11, 2013

5.6.3 TEST PROCEDURE

Measurement Procedure - Reference Level

No gk wdhpRE

Set the RBW = 100 kHz.

Set the VBW = 300 kHz.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum power level in any
100 kHz band segment within the fundamental EBW.

Measurement Procedure —Unwanted Emission Level

o gk wnh e

Set RBW =100 kHz.

Set VBW = 300 kHz.

Set span to encompass the spectrum to be examined
Detector = peak.

Trace Mode = max hold.

Sweep = auto couple.
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5.6.4 DEVIATION FROM TEST STANDARD

No deviation

5.6.5 EUT OPERATING CONDITION

Same as Item 4.3.6

5.6.6 TEST RESULTS

The spectrum plots are attached on the following pages. D1 line indicates the
highest level, and D2 line indicates the 20dB offset below D1. It shows compliance
with the requirement.
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802.11a

Chain(0) : CH149

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz .54 dm VEW 300 kHz .50 dEm
g1 Fei21dBm At 20 0B ST 20ms 5 74894 GHz g1 Fei21dBm At 20 0B SWT4s 574571 GHz
Offset 1 B Offset 1 B Marker 2 [T1]
1 4173 dm
10 4 10 01994 dB; 567500 GHE
Marker 3 [T1]
-29.38 dBm
i 0 3977017 GHz
10 A‘Milfl’\‘/\/\l'lj \V\MM " 10|02 10,06 dFhm
a0 a0
3
30 30
40 40
. N PTRRPPITONN S Y P )
; K
60 60
N N
i T T T T i T T T T T
Center 5745 GHT 2267 MHz/ Span 22,67 MHz Start 30 MHZ 3997 GHz Stop 40 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 852 dEm VEW 300 kHz 765 dEm
g1 Fei21dBm At 20 0B ST 20ms 578994 GHE g1 Fei21dBm At 20 0B 45 577568 GHE
Offset 1 B Offset 1 B Marker 2 [T1]
1 | 4387 dBm
10 10 Dissas 385713 GHE
— Marker 3 [T1]
M\N”J‘MWWA[\JWV\ -28.44 cBm
i 0 3972021 GHz
A/[ N
10 Al 10341184
ey
a0 a0
3
30 30 4
a0 a0 H A MIMN/‘
M AR
50 50 Ww
60 60
N N
i T T T T i T T T T T
Center 5785 GHT 2267 MHz/ Span 22,67 MHz Start 30 MHZ 3997 GHz Stop 40 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 665 dEm VEW 300 kHz 555 dem
g1 Fei21dBm At 20 0B ST 20ms 5 51856 GHz g1 Fei21dBm At 20 0B 45 5 52565 GHE
Offset 1 B Offset 1 B Marker 2 [T1]
4501 dBm
10 ! 10 i 528607 GHE
D1 6 65 4B Marker 3 [T1]
i T 0 39 66025 GHz
10 rf \‘ 10
W\‘VM/\MIW\ D2 -1%.35 dBm
a0 a0
3
30 30 n
40 40 L g
A ik MJW“’" W
gl
50 K
50— "
60 60
N N
i T T T T i T T T T T
Center 5 825 GHZ 2458 MHz! Span 24.58 MHz Start 30 MHz 3897 GHz! Stop 40 GHz
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Chain(1) : CH149

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 10.20 dBm VWY 300 kHz 575 B
g1 Fet 21 dBm At 0 cE SWT 201ms & 74886 GHr g1 Fet 21 dBm At 0 cE SWT4s 579571 GHz
Offset 11 dB Offset 11 dB Marker 2 [T1]
1 1 -35.21 dBm
10 n 10 011020 dBm 567500 GHz
Merker 3[T1]
-28.45 dBm
0 i 39 65026 GHz
10 i NJ \"A T 10 Dbz-os0a
a0 a0
H
=30 =30 1
0 0 YT
N A A Bnd B s
T e ko
50 50
60 60
N N
794 T T T T 794 T T T T T
Genter 5.745 GHz 2363 MHzf Span 23,63 WHz Start 30 MHz 3897 GHzf Stop 40 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 10.50 dBm VWY 300 kHz 361 dEm
g1 Fet 21 dBm At 0 cE SWT 201ms 578983 OHr g1 Fet 21 dBm At 0 cE SWT4s & 78568 GHr
Offset 11 dB Offset 11 dB Marker 2 [T1]
L -43.15 oBm
I N g L_D1i0504 563578 GHE
Merker 3[T1]
-29.67 dBm
0 i 3977017 GHz
»// ) Lll
N D2 -5.50 41
10 S A 10 0 dEn
a0 a0
3
30 30
A MMNf
. PV T LA AL
aditobonlonl
50 50
60 60
N N
N T T T T N T T T T T
Genter 5.785 GHz 2392 MHzf Span 23.92 WHz Start 30 MHz 3897 GHzf Stop 40 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz .05 dBm VWY 300 kHz &85 dBm
g1 Fet 21 dBm At 0 cE SWT 201ms & 62986 OHr g1 Fet 21 dBm At 0 cE 45 & 51566 GHr
Offset 11 dB Offset 11 dB Marker 2 [T1]
i -42.49 Bm
" " 1 558562 GHz
R Marker 3[T1]
WMHMWMIWH -30.45 dBm
0 i i 39 69023 GHz
10 {f \n
a0 a0
T
3
30 30
0 0 3 1k MAA.‘ANE'
I WMNMMWW Y
50 . " Lol e ibay
60 60
N N
N T T T T N T T T T T
Genter 5825 GHZ 2453 MHzf Span 24.53 Wz Start 30 MHz 3897 GHzf Stop 40 GHz
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Chain(0) : CH149

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 523 dEm VEW 300 kHz 772 dEm
g1 Fei21dBm At 20 0B ST 20ms 573870 GHE g1 Fei21dBm At 20 0B SWT4s 574571 GHz
Offset 1 B Offset 1 B Marker 2 [T1]
1 1 -37.26 dem
10 10 567500 GHE
Marker 3 [T1]
-28.40 dBm
i 0 3970023 GHz
wVJ ’ \‘mA
-0 gl ST -0
Ty ft puis i
a0 a0
3
30 30 4
ol
X P TR
" "
-50 -50-F
60 60
N N
i T T T T i T T T T T
Center 5745 GHT 2549 MHz/ Span 26.49 MHz Start 30 MHZ 3997 GHz Stop 40 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 310 dBm VEW 300 kHz 770 dEm
g1 Fei21dBm At 20 0B ST 20ms 577893 GHz g1 Fei21dBm At 20 0B SWT4s 5 78568 GHz
Offset 1 B Offset 1 B Marker 2 [T1]
1 | -45.92 dm
10 10L_ueingm 519612 GHE
— Marker 3 [T1]
-31.07 dem
i 0 39.93005 GHz
»l/ ’ \L
10 . 104 2-1000d
(e AL —
a0 a0
3
30 30
a0 a0 TN VLYY,
R MY ¥ b
5 S Ty ¥ Ll fo W
60 60
N N
i T T T T i T T T T T
Center 5785 GHT 2324 MHz/ Span 2324 MHz Start 30 MHZ 3997 GHz Stop 40 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 6.43 dBm VEW 300 kHz 631 dem
g1 Fei21dBm At 20 0B ST 20ms 5 51889 GHz g1 Fei21dBm At 20 0B 45 582965 GHz
Offset 1 B Offset 1 B Marker 2 [T1]
-45.62 dm
10 1 10 1 530604 GHz
016495 Marker 3 [T1]
MJL\MW\M MMM P
i 7 0 3971022 GHz
10 j \ 10
02 -13.51 dlfm
a0 a0
H
30 30
40 40
. e li 4 e
e
60 60
N N
i T T T T i T T T T T
Center 5 825 GHZ 2588 MHz! Span 25.83 MHz Start 30 MHz 3897 GHz! Stop 40 GHz
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Chain(1) : CH149

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )

VEW 300 kHz .65 dEm VEW 300 kHz 865 dEm

g1 Fei21dBm At 20 0B ST 20ms 574897 GHz g1 Fei21dBm At 20 0B SWT4s 573572 GHz
Offset 1 B Offset 1 B Marker 2 [T1]

1 -36.79 tBm
D19 65 4R 567500 GHz

1
Marker 3 [T1]
-3 22 dBm
0 0 3982014 GHz

3
0 0 ks AL af\ff

50 50
50 50
0 0
N T T T T N T T T T T
Genter 5.745 GHz 2536 MHzf Span 25,38 WHz Start 30 MHz 3897 GHzf Stop 40 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 10.27 dBm VWY 300 kHz 1048 dBm
g1 Fet 21 dBm At 0 cE SWT 201ms 578963 OHr g1 Fet 21 dBm At 0 cE SWT4s & 78568 GHr
Offset 11 dB Offset 11 TE Marker 2 [T1]
1 -43.69 dBm
10 n 10 011027 dBm 5 27606 GHz
Merker 3[T1]
-30.26 dBm
0 | i 3379016 GHz
10 | m[j \ T 0 Dbz-03za
a0 a0
3
30 30
@ @ 2 T Y
Uil AL B A
A Fovtdivipiniatod L
50 50
50 50
0 0
N T T T T N T T T T T
Genter 5.785 GHz 2543 MHzf Span 2,43 WHz Start 30 MHz 3897 GHzf Stop 40 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz .45 dBm VWY 300 kHz 705 dEm
g1 Fet 21 dBm At 0 cE SWT 201ms & 62964 OHr g1 Fet 21 dBm At 0 cE SWT4s & 51566 GHr
Offset 11 dB Offset 11 dB Marker 2 [T1]
1 -44.56 cBm
" " 1 558562 GHz
| — Merker 3[T1]
MWMMMPJ‘L«M 23078 dBm
0 i 3386010 GHE
r/ ' \‘
10 10
a0 a0
3
30 30
40 40
” I Y.
50 50
0 0
N T T T T N T T T T T
Genter 5825 GHZ 24T MHz! Span 24.7 biHz Start 30 MHz 3897 GHzf Stop 40 GHz
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Chain(0) : CH 151

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 411 B VWY 300 kHz 286 dBm
g1 Fet 21 dBm At 0 cE SWT 201ms & 74369 OHz g1 Fet 21 dBm At 0 cE SWT4s 673572 GHr
Offset 11 dB Offset 11 dB Marker 2 [T1]
-30.65 cBm
10 " 10 : 567500 GHz
Marker 3 [T1
i i | o1e148 I 45
0 } L g bbb I\ PN 0 39.70023 GHz
WWM "w\ f'wu AR P
10 10
J‘/ 021589 dRm
-20 ) " -20
kb
3
30 30
0 0 PNTRITLY
IR L
,ﬂ < bemlid b A WA
50 50
N @ N @
N T T T T N T T T T
Genter 5.755 GHz 4.913 MHzf Span 4913 WHz Start 30 MHz 3897 GHzf Stop 40 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VWY 300 kHz 306 dBm VWY 300 kHz 275 dBm
g1 Fet 21 dBm At 0 cE SWT 201ms & 79047 GHr g1 Fet 21 dBm At 0 cE SWT4s & 77569 GHr
Offset 11 dB Offset 11 dB Marker 2 [T1]
-44.30 Bm
10 10 385713 GHE
T T Mearker 3 [T1]
, i D1 3.06 4B 3143 B
4 L L [ 0 3990008 GHr
v W i wwww”r«w‘ T W
10 10
W
D2 -16.94 dBm
a0 a0
i MWMM
E
30 30
40 40 2
-50 -50]
50 50
N @ N @
N T T T T N T T T T
Genter 5.795 GHz 5276 MHzf Span 5278 hiHz Start 30 MHz 3897 GHzf Stop 40 GHz
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Chain(1) : CH 151

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VEW 300 kHz 378 dBm VEW 300 kHz 330 dBm
g1 Fet 21 dBm At 0 cE SWT 201ms & 74984 GHr g1 Fet 21 dBm At 0 cE SWT4s & 73572 GHr
Offset 11 dB Offset 11 dB Marker 2 [T1]
-39.20 dBm
" " 567500 GHz
T T Marker 3[T1]
Loty A PLATAE 3101 dBm
0 PRI I I | 0
W\wk«m w‘1 }./w e MWWW o
10 10
e
D32 -16.22 dfpm
a0 a0
3
a0 deopay ww/ \WMM a0
[P i
40 40 M
- 50 et i
50 50
N @ N @
N T T T T N T T T T T
Genter 5.755 GHz 5271 MHzf Span 5271 WHz Start 30 MHz 3897 GHzf Stop 40 GHz
REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VEW 300 kHz 443 dBm VEW 300 kHz 376 dBm
g1 Fet 21 dBm At 0 cE SWT 201ms & 7894 OHr g1 Fet 21 dBm At 0 cE SWT4s & 78568 GHr
Offset 11 dB Offset 11 dB Marker 2 [T1]
-44.28 Bm
" " + 509620 GHz
| D1e43am Marker 3[T1] 30565 dbm
0 o dhadad hA A 0 3880015 GHz
/\Mww M«\ F " “W“W
10 | 10
/ \ 031557 dBm
a0 a0
Vil :
30 30
40 40 2
-50 -50-]
50 50
N @ N @
N T T T T N T T T T T
Genter 5.795 GHz 5274 MHzf Span 5274 Wiz Start 30 MHz 3897 GHzf Stop 40 GHz
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5.7 UNWANTED EMISSION MEASUREMENT (RADIATED VERSUS
CONDUCTED)
5.7.1 LIMITS OF UNWANTED EMISSION MEASUREMENT

Radiated emissions which fall in the restricted bands must comply with the
radiated emission limits specified as below table. Other emissions shall be at
least 20dB below the highest level of the desired power:

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. 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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5.7.2 TEST INSTRUMENTS

Below 1GHz test

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
igﬁgtr:*m Analyzer E4446A MY48250253 | Sep. 03, 2012 | Sep. 02, 2013
'\A/';IEEEM' Receiver N9038A MY51210105 | Jan. 29,2013 | Jan. 28,2014
Pre-Amplifier ZFL-1000VH2 |\ b zFL-03 | Nov. 14, 2012 | Nov. 13, 2013
Mini-Circuits B
Pre-Amplifier 8449B 3008A02578 | June 26, 2012 | June 25, 2013
Agilent
Pre-Amplifier SLKKa-48-6 | 9K16 Nov. 14, 2012 | Nov. 13, 2013
SPACEK LABS - et
Trilog Broadband Antenna
SCHWARZERCK VULB 9168 | 9168-360 Apr. 09, 2012 | Apr. 08, 2013
:'\IOST—A”te””a AIH.8018 0000320091110 | Nov. 19, 2012 | Nov. 18, 2013
Horn_Antenna
L ARSBECK BBHA 9170 | 9170-424 Oct. 12,2012 | Oct. 11, 2013
RF104-201
RF Cable NA RF104-203 | Dec. 25, 2012 | Dec. 24, 2013
RF104-204
RF Cable NA CHGCAB_001 | Oct. 06, 2012 | Oct. 05, 2013
ADT_Radiated
Software V87.05 NA NA NA
Antenna Tower & Turn Table NA NA NA NA
cT
Note:

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

traceable to NML/ROC and NIST/USA.

N

frequency above 1GHz if tested.

. The FCC Site Registration No. is 966073.
The VCCI Site Registration No. is G-137.

~NoO Ok~ W

Tested Date: Feb. 28, 2013

The test was performed in 966 Chamber No. G.

The CANADA Site Registration No. is IC 7450H-2.

. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of emission
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Above 1GHz test

DESCRIPTION & CALIBRATED | CALIBRATED

MANUFACTURER MODEL NO. | SERIAL NO. | 1, ¢ UNTIL

igﬁgtr:*m Analyzer E4446A MY48250253 | Sep. 03, 2012 | Sep. 02, 2013

'\A/';IEEEM' Receiver N9O38A MY50010156 | Jan. 16, 2013 | Jan. 15, 2014

Pre-Amplifier ZFL-1000VHZ | \\vp_zF1-04 | Nov. 14, 2012 | Nov. 13, 2013

Mini-Circuits B

Pre-Amplifier 8449B 3008A01923 | Oct. 30, 2012 | Oct. 29, 2013

Agilent

Pre-Amplifier SLKKa-48-6 | 9K16 Nov. 14, 2012 | Nov. 13, 2013

SPACEK LABS S 2

Trilog Broadband Antenna

ST ARTBECK VULB 9168 | 9168-361 Apr. 06, 2012 | Apr. 05, 2013

QIOST—Ame””a AIH.8018 0000220091110 | Nov. 27, 2012 | Nov. 26, 2013

Horn_Antenna

L ARSBECK BBHA 9170 | 9170-424 Oct. 12, 2012 | Oct. 11, 2013
RF104-205

RF Cable NA RF104-207 | Dec. 26, 2012 | Dec. 25, 2013
RF104-202

RF Cable NA CHHCAB_001 | Oct. 07, 2012 | Oct. 06, 2013

ADT_Radiated
Software V87.05 NA NA NA
Antenna Tower & Turn Table NA NA NA NA

CT

Note:

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

1.

N

[e23N&) I~ oV ]

frequency above 1GHz if tested.
The test was performed in 966 Chamber No. H.

. The FCC Site Registration No. is 797305.

The CANADA Site Registration No. is IC 7450H-3.

Tested Date: Mar. 06, 2013

. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of emission
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5.7.3 TEST PROCEDURES

Following FCC KDB 558074 D01 DTS Meas. Guidance :

Radiated versus Conducted Measurements.

The unwanted emission limits in both the restricted and non-restricted bands are
based on antenna-port conducted measurements in conjunction with cabinet
emissions tests are permitted to demonstrate compliance.

The following steps was performed:

a. Cabinet emissions measurements. Radiated measurement was performed to
ensure that cabinet emissions are below the emission limits. For the
cabinet-emission measurements the antenna was replaced by a termination
matching the nominal impedance of the antenna.

b. Conducted tests was performed using equipment that matches the nominal
impedance of the antenna assembly used with the EUT

c. EIRP calculation. A value representative of an upper bound on out-of-band
antenna gain (in dBi) shall be added to the measured antenna-port
conducted emission power to compute EIRP within the specified
measurement bandwidth. (For emissions in the restricted bands, additional
calculations are required to convert EIRP to field strength at the specified
distance.) The upper bound on antenna gain for a device with a single RF
output shall be selected as the maximum in-band gain of the antenna across
all operating bands or 2 dBi, whichever is greater

d. EIRP adjustments for multiple outputs. (Follow the procedures specified in
FCC KDB Publication 662911)

e. For all of Radiation emission test

e-1. 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.

e-2. The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

e-3. The height of antenna 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.

e-4. 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.

e-5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

e-6. 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.
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NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for

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. Al modes of operation were investigated and the worst-case emissions are reported.

5.7.4 DEVIATION FROM TEST STANDARD

No deviation
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5.7.5 TEST SETUP

Radiation configuration:

<Frequency Range below 1GHz>

Ant. Tower

EUT& sm

1-4m

Support Units

\
Turn Table
T Ve

\ /\/ariable
»|
|

~——1 1

80cm "
1 5 a
L
Ground Plane
Test Receiver
| L 1
adaoao
it 0 a0 ey

<Frequency Range above 1GHz>

Ant. Tower

EUT&
Support Units |

Tarn

- Absorber
-

N\
—a

1-4m

/\-’al'iable

omom

1 [}
Ground Plane

Spectrum analyzer
™~
=,

N

MDOOD

oo oo

Conducted configuration:

EUT

PAD

10dB ATTENUATION

SPECTRUM
ANALYZER

L

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

the Test Configuration.
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5.7.6 EUT OPERATING CONDITIONS

Same as the 4.7.6
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5.7.7 TEST RESULTS (RADIATED MEASUREMENT)

Radiated versus Conducted Measurement

[_]Conducted measurement X Radiated measurement

For Radiated measurement:

The level of unwanted emissions was measured when radiated by the cabinet or
structure of the equipment with the antenna connector(s) terminated by a specified
load (cabinet radiation)

For Conducted measurement:

The level of unwanted emissions was measured as their power in a specified load
(conducted spurious emissions).
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BELOW 1GHz WORST-CASE DATA

802.11n (HT20)

CHANNEL TX Channel 149 SETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |Below 1GHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| | Tee | umm | warew | AR Sete | vatve | racror
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 33.93 33.7QP 40.0 6.3 1.24H 200 20.72 12.98
2 76.10 32.2QP 40.0 7.8 1.10H 65 21.34 10.84
3 | 136.92 35.5 QP 43.5 8.0 1.10H 100 21.82 13.72
4 | 476.86 30.2QP 46.0 [15.8 1.00 H 120 10.39 19.81
5 | 62500 33.0 QP 46.0 113.0 1.10H 65 10.05 22.98
6 | 87502 41.0 QP 46.0 5.0 141 H 100 13.88 27.12
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 65.10 33.6 QP 40.0 6.4 1.00V 210 20.48 13.13
> | 100.00 28.0 QP 43.5 15,5 1.00V 65 18.13 0.88
3 | 13240 31.6 QP 43.5 119 145V 75 18.21 13.41
4 | 620.00 3L.1QP 46.0 [14.9 145V 65 8.22 22.91
5 | 750.00 39.9QP 46.0 6.1 145V 65 14.98 24.91
6 | 874.00 36.2 QP 46.0 9.8 145V 85 9.08 27.11
REMARKS:

1. Emission level (dBuVv/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 DATA
802.11a

CHANNEL

TX Channel 149

FREQUENCY RANGE

1GHz ~ 40GHz

DETECTOR
FUNCTION

Peak (PK)

Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION ANTENNA | TABLE RAW  |corrReCTION
no.| FREQ LEVEL LIMIT MARGIN 1" eignt | anoLe | value | racTor
1 (vH dBuV/m dB
(MHz) (dBuv/my | @BUVIM) (dB) (m) (Degree) | (dBuv) (dB/m)
11490.00 | 60.4 PK 74.0 136 1.07 H 166 10.22 50.18
11490.00 | 48.8AV 54.0 5.2 1.07 H 166 1.38 50.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA | TABLE RAW RRECTION
no.| FREQ LES\/SEE) LIMIT MARGIN 1~ eignt | anole | value COFACT%RO
1 (vH dBuV/m dB
(MHz) (dBuv/my | @BUVIM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 1149000 | 61.7PK 74.0 123 161V 242 11.52 50.18
2 | 1149000 | 495AV 54.0 45 161V 242 0.68 50.18
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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CHANNEL TX Channel 157 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
e R
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
11570.00 60.4 PK 74.0 -13.6 1.03H 178 10.22 50.18
1157000 | 48.7AV 54.0 53 1.03 H 178 148 50.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R
(MHz) @Buv/m) | (@BuV/m) (d8) (m) (Degree) | (dBuv) (dB/m)
1 11570.00 61.2 PK 74.0 -12.8 1.56V 245 11.02 50.18
> | 1157000 | 49.3AV 54.0 4.7 1.56 V 245 0.88 50.18
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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CHANNEL TX Channel 165 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
11650.00 | 60.6 PK 74.0 13.4 1.05 H 163 10.18 50.42
1165000 | 49.1AV 54.0 4.9 1.05 H 163 132 50.42
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 11650.00 61.5 PK 74.0 -12.5 1.52V 237 11.08 50.42
2 11650.00 49.7 AV 54.0 -4.3 1.52V 237 -0.72 50.42
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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802.11n (HT20)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
R AR

MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
11490.00 60.6 PK 74.0 -13.4 1.12H 157 10.42 50.18
11490.00 49.0 AV 54.0 -5.0 1.12H 157 -1.18 50.18

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
R R ERARES
(MHz) @Buv/m) | (@BuV/m) (d8) (m) (Degree) | (dBuv) (dB/m)
1 11490.00 61.8 PK 74.0 -12.2 1.66 V 256 11.62 50.18
> | 1149000 | 49.6 AV 54.0 4.4 1.66 V 256 0.58 50.18
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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CHANNEL TX Channel 157 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
e R
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
11570.00 60.3 PK 74.0 -13.7 1.11 H 169 10.12 50.18
1157000 | 48.6AV 54.0 5.4 111 H 169 158 50.18
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R
(MHz) @Buv/m) | (@BuV/m) (d8) (m) (Degree) | (dBuv) (dB/m)
1 11570.00 60.9 PK 74.0 -13.1 151V 234 10.72 50.18
> | 1157000 | 49.2Av 54.0 4.8 151V 234 0.98 50.18
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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CHANNEL TX Channel 165 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1165000 | 60.1PK 74.0 13.9 1.07 H 151 9.68 50.42
11650.00 48.7 AV 54.0 -5.3 1.07H 151 -1.72 50.42
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 11650.00 61.7 PK 74.0 -12.3 1.65V 242 11.28 50.42
2 11650.00 49.7 AV 54.0 -4.3 1.65V 242 -0.72 50.42
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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802.11n (HT40)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
B EE N E R
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
11510.00 60.4 PK 74.0 -13.6 1.13H 160 10.23 50.17
11510.00 48.6 AV 54.0 -5.4 1.13H 160 -1.57 50.17
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
B EE R
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 1151000 | 6LOPK 74.0 [13.0 1.56 V 238 10.83 50.17
> | 1151000 | 49.5Av 54.0 45 1.56 V 238 0.67 50.17
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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CHANNEL TX Channel 159 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
e R
(MHz) @Buv/m) | (@BuV/m) (d8) (m) (Degree) | (dBuv) (dB/m)
1159000 | 61.0PK 74.0 13.0 113 H 155 10.81 50.19
1159000 | 49.0AV 54.0 5.0 113 H 155 119 50.19
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
e R
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 1159000 | 6L0PK 74.0 13.0 152V 251 10.81 50.19
> | 1159000 | 49.7 AV 54.0 4.3 152V 251 20.49 50.19
REMARKS:

1. Emission level (dBuVv/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. The limit value is defined as per 15.247.
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5.7.8 TEST RESULTS (CONDUCTED MEASUREMENT)

Radiated versus Conducted Measurement

Xl Conducted measurement [|Radiated measurement

For Radiated measurement:

The level of unwanted emissions was measured when radiated by the cabinet or
structure of the equipment with the antenna connector(s) terminated by a specified
load (cabinet radiation)

For Conducted measurement:

The level of unwanted emissions was measured as their power in a specified load
(conducted spurious emissions).

Conducted Measurement Factor

a. The composite gain will be used when signal support the correlated signal.
(Composite gain = 10 log[(10°¥?° + 10%%%%)? / 2] = 6.01dBi)

b. For the out of band spurious the gain for the specific band may have been used rather than
the highest gain across all bands.

c. For the band edge the gain for the specific band may have been used.

d. In restricted bands below 1000 MHz, add upper bound on ground plane reflection:

For f =30 — 1000 MHz, add 4.7 dB.
Note: The conducted emission test was considered some factor to compute test result.
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BELOW 1GHz WORST-CASE DATA
802.11n (HT20)

Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
Channel EMISSION/ (dBm) POWER EMISSION/ Margin PASS/FAIL
HARMONIC LEVEL HARMONIC (dB)

FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)

41.155 QP -59.81 -62.72 -58.02 -55.26 -2.76 PASS

167.0125 QP -61.2 -64.01 -59.37 -51.76 -7.61 PASS

149 310.5725 QP | -64.86 -61.53 -59.87 -49.26 -10.61 PASS

453.6475 QP | -64.84 -61.31 -59.72 -49.26 -10.46 PASS

791.2075 QP -62.2 -63.83 -59.93 -49.26 -10.67 PASS

1000 QP -51.72 -52.08 -48.89 -41.26 -7.63 PASS
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ABOVE 1GHz DATA

802.11a
Conducted spurious emission table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
— EMISSION/ (dBm) POWER EMISSION/ Margin PASS/EAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3828.125 PK | -39.79 -43.04 -38.11 -21.26 -16.85 PASS
149 3828.125 AV | -43.33 -53.5 -42.93 -41.26 -1.67 PASS
11490.625 PK| -35.28 -38.69 -33.65 -21.26 -12.39 PASS
11490.625 AV | -44.8 -47.75 -43.02 -41.26 -1.76 PASS
802.11a
Conducted spurious emission table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
— EMISSION/ (dBm) POWER EMISSION/ Margin PASS/EAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3856.25 PK -38.11 -44.81 -37.27 -21.26 -16.01 PASS
157 3856.25 AV -41.49 -53.58 -41.23 -41.26 0.03 PASS *
° 11568.75 PK | -35.08 -38.51 -33.45 -21.26 -12.19 PASS
11571.875AV| -46.3 -47.58 -43.88 -41.26 -2.62 PASS

*The unwanted emission at 3.8GHz was verified and the test result was passed by
radiated measurement. (Please refer APPENDIX A)

802.11a
Conducted spurious emission table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
— EMISSION/ (dBm) POWER EMISSION/ Margin PASS/EAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3884.375 PK | -36.89 -44.44 -36.19 -21.26 -14.93 PASS
165 3881.25 AV -39.51 -53.38 -39.34 -41.26 1.92 PASS *
11650 PK -42.16 -37.02 -35.86 -21.26 -14.6 PASS
11650 AV -52.57 -49.75 -47.92 -41.26 -6.66 PASS

*The unwanted emission at 3.8GHz was verified and the test result was passed by
radiated measurement. (Please refer APPENDIX A)
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802.11n(HT20)
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
— EMISSION/ (dBm) POWER EMISSION/ Margin PASS/EAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3828.125 PK | -39.17 -44 -37.94 -21.26 -16.68 PASS
3828.125 AV | -43.93 -53.74 -43.5 -41.26 -2.24 PASS
149 11493.75 PK | -33.92 -38.26 -32.56 -21.26 -11.3 PASS
11490.625 AV | -45.66 -47.98 -43.66 -41.26 2.4 PASS
802.11n(HT20)
Conducted spurious emission table
SPURIOUS POWER LEVEL TOTAL SPURIOUS
— EMISSION/ (dBm) POWER EMISSION/ Margin PASS/EAIL
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3856.25 PK -37.53 -43.21 -36.49 -21.26 -15.23 PASS
3856.25 AV -41.35 -53.86 -41.11 -41.26 0.15 PASS *
157 11571.875 PK| -36.29 -38.49 -34.24 -21.26 -12.98 PASS
11571.875 AV | -46.72 -47.61 -44.13 -41.26 -2.87 PASS

*The unwanted emission at 3.8GHz was verified and the test result was passed by
radiated measurement. (Please refer APPENDIX A)

802.11n(HT20)
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
Channel |  EMISSION/ (dBm) POWER | EMISSION/ Margin e
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3884.375 PK -36.71 -44.2 -36 -21.26 -14.74 PASS
3881.25 AV -39.38 -53.08 -39.2 -41.26 2.06 PASS *
165 11650 PK -42.49 -39.53 -37.75 -21.26 -16.49 PASS
11650 AV -52.38 -50.03 -48.04 -41.26 -6.78 PASS

*The unwanted emission at 3.8GHz was verified and the test result was passed by
radiated measurement. (Please refer APPENDIX A)
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802.11n(HT40)
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
Channel |  EMISSION/ (dBm) POWER | EMISSION/ Margin e
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3837.5 PK -38.59 -43.52 -37.38 -21.26 -16.12 PASS
151 3834.375 AV -42 -52.72 -41.65 -41.26 -0.39 PASS *
° 11503.125 PK| -41.56 -39.33 -37.29 -21.26 -16.03 PASS
11509.375 AV | -51.38 -51.04 -48.2 -41.26 -6.94 PASS

*The unwanted emission at 3.8GHz was verified and the test result was passed by
radiated measurement. (Please refer APPENDIX A)

802.11n(HT40)
Conducted spurious emission table

SPURIOUS POWER LEVEL TOTAL SPURIOUS
Channel |  EMISSION/ (dBm) POWER | EMISSION/ Margin e
HARMONIC LEVEL HARMONIC (dB)
FREQ.(MHz) Chain 0 Chain 1 (dBm) Limit(dBm)
3862.5 PK -37.82 -44.09 -36.9 -21.26 -15.64 PASS
3862.5 AV -40.06 -53.11 -39.85 -41.26 1.41 PASS *
159 11593.75 PK -44.02 -40.86 -39.15 -21.26 -17.89 PASS
11593.75 AV -53.05 -51.45 -49.17 -41.26 -7.91 PASS

*The unwanted emission at 3.8GHz was verified and the test result was passed by
radiated measurement. (Please refer APPENDIX A)
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5.8 AC POWER LINE CONDUCTED EMISSION MEASUREMENT

5.8.1 LIMITS OF AC POWER LINE 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.

5.8.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
Test Receiver ESCS 30 100375 Mar.11, 2013 Mar.10, 2014
Line-Impedance
Stabilization Network
(for EUT) NSLK8127 8127-522 Sep. 06, 2012 | Sep. 05, 2013
SCHWARZBECK
Line-Impedance
Stabilization Network | ENV216 100072 June 08,2012 | June 07,2013
(for Peripheral)
RF Cable
(JYEBAO) 5DFB COCCAB-001 | Aug. 28, 2012 | Aug. 27, 2013
50 ohms Terminator | 50 EMC-3 Sep. 25, 2012 | Sep. 24, 2013
Software BV
NA NA NA
ADT ADT_Cond_V7.3.7.3
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.

4 Tested Date: Mar. 12, 2013
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5.8.3 TEST PROCEDURES

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

b. Both lines of the power mains connected to the EUT were checked for
maximum conducted interference.

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

NOTE:
The resolution bandwidth of test receiver is 9kHz for Quasi-peak detection (QP) & Average

detection (AV).

5.8.4 DEVIATION FROM TEST STANDARD

No deviation
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5.8.5 TEST SETUP

Vertical Ground
/ Reference Plane /TestReceiver

—~——— 1
40cm oo oo

80cm

EUT Moooo
|

-

N T

Horizontal Ground Reference Plane

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

from other units and other metal planes
For the actual test configuration, please refer to the related item — Photographs of
the Test Configuration.

5.8.6 EUT OPERATING CONDITIONS

Same as the 4.7.6
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5.8.7 TEST RESULTS

. DETECTOR uasi-Peak (QP) /

PHASE Line (L) FUNCTION gverage (AvgQ :
Freq. Corr. RSZ?L:ZQ ET:\ZF” Limit Margin

No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZz] dB) | Q.P. | AV. | Q.P. | AV. | Q.P. | AV. | Q.P. | AV
1 | 0.15000 0.11 | 56.40 | 46.08 | 56.51 | 46.19 | 66.00 | 56.00 | -9.49 | -9.81
2 | 0.20469 0.12 | 50.94 | 41.34 | 51.06 | 41.46 | 63.42 | 53.42 | -12.36 | -11.96
3 | 0.25156 0.13 | 44.95 | 35.64 | 45.08 | 35.77 | 61.71 | 51.71 | -16.63 | -15.94
4 | 0.59141 0.17 ] 37.53 | 33.31 | 37.70 | 33.48 | 56.00 | 46.00 | -18.30 | -12.52
5 | 2.45313 0.24 | 28.04 | 22.69 | 28.28 | 22.93 | 56.00 | 46.00 | -27.72 | -23.07
6 | 24.06641 1.04 | 31.30 | 28.22 | 32.34 | 29.26 | 60.00 | 50.00 | -27.66 | -20.74

REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.

dBu

10

o0

a0

a0

i

&0

50

a0

20

PH Trace [~
GP Limit |
co Limit

1
0.15

xR alue

1 1
10.00 30.00
M Hz
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DETECTOR uasi-Peak (QP) /

PHASE Neutral (N) FUNCTION gverage (AvgQ :
Freq. Corr. RSZ?JQQ ET:\Z‘F” Limit Margin

No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | QP. | AV. | Q.P. | AV. | Q.P. | AV. | Q.P. | AV.
1 | 0.15391 0.09 | 55.82 | 46.00 | 55.91 | 46.09 | 65.79 | 55.79 | -9.88 | -9.70
2 | 0.20078 0.10 | 49.10 | 38.83 | 49.20 | 38.93 | 63.58 | 53.58 | -14.38 | -14.65
3 | 0.25547 0.11 | 43.42 | 34.11 | 4353 | 34.22 | 61.58 | 51.58 | -18.04 | -17.35
4 | 0.59141 0.16 | 36.57 | 31.73 | 36.73 | 31.89 | 56.00 | 46.00 | -19.27 | -14.11
5 | 2.43359 022 | 26.49 | 21.10 | 26.71 | 21.32 | 56.00 | 46.00 | -29.29 | -24.68
6 | 24.06641 0.70 | 29.48 | 26.27 | 30.18 | 26.97 | 60.00 | 50.00 | -29.82 | -23.03

REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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6. PHOTOGRAPHS OF THE TEST CONFIGURATION

Please refer to the attached file (Test Setup Photo).
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7. 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 according to

ISO/IEC 17025.

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: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.
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8. APPENDIX A - RADIATED EMISSION
MEASUREMENT(FOR 5GHZ, 5725~5850MHZ BAND)

8.1.1 LIMITS OF RADIATED EMISSION MEASUREMENT

Radiated emissions which fall in the restricted bands must comply with the
radiated emission limits specified as below table. Other emissions shall be at
least 20dB below the highest level of the desired power:

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:

4. The lower limit shall apply at the transition frequencies.
5. Emission level (dBuV/m) = 20 log Emission level (uv/m).
6. 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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8.1.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MANUFACTURER MIGIDIEL RO | SERIWE NG, | 5ades UNTIL
igﬁgtr:*m Analyzer E4446A MY48250253 | Sep. 03, 2012 | Sep. 02, 2013
'\A/';IEEEM' Receiver N9038A MY50010156 | Jan. 16, 2013 | Jan. 15, 2014
Pre-Amplifier ZFL-1000VHZ | \\ib7FL-04 | Nov. 14, 2012 | Nov. 13, 2013
Mini-Circuits B
Pre-Amplifier 8449B 3008A01923 | Oct. 30, 2012 | Oct. 29, 2013
Agilent
Pre-Amplifier SLKKa-48-6 | 9K16 Nov. 14. 2012 | Nov. 13, 2013
SPACEK LABS g g
Trilog Broadband Antenna
ST ARTBECK VULB 9168 | 9168-361 Mar. 25, 2013 | Mar. 24, 2014
QIOST—Ame””a AIH.8018 0000220091110 | Nov. 27, 2012 | Nov. 26, 2013
Horn_Antenna
L ARSBECK BBHA 9170 | 9170-424 Oct. 12, 2012 | Oct. 11, 2013
®
Iﬁzosp Antenna HEH2-72 100070 Jan. 31, 2012 | Jan. 30, 2014
RF104-205
RF Cable NA RF104-207 | Dec. 26, 2012 | Dec. 25, 2013
RF104-202
RF Cable NA CHHCAB_001 | Oct. 07, 2012 | Oct. 06, 2013
ADT_Radiated
Software V87.05 NA NA NA
égtenna Tower & Turn Table NA NA NA NA

Note:

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

N

frequency above 1GHz if tested.

[e2N&) I~ oV]

Tested Date: Apr. 30, 2013

The test was performed in 966 Chamber No. H.
. The FCC Site Registration No. is 797305.
The CANADA Site Registration No. is IC 7450H-3.

. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of emission

Report No.: RF130221E04

166 of 177

Report Format Version 5.2.0




8.1.3 TEST PROCEDURES

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

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

c. The height of antenna 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.

d. 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.

e. The test-receiver system was set to quasi-peak detect function and specified
bandwidth with maximum hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detect function and
specified bandwidth with maximum hold mode when the test frequency is above
1 GHz. If the peak reading value also meets average limit, measurement with
the average detector is unnecessary.

NOTE:

1. 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.

2. 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.

3. All modes of operation were investigated and the worst-case emissions are reported.

8.1.4 DEVIATION FROM TEST STANDARD

No deviation
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8.1.5 TEST SETUP

Ant. Tower

1-4m*

/V:u'iable

EUT& 3m
Support Units |

Ground Plane

Spectrum analyzer
RS

6 I o B 6

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

8.1.6 EUT OPERATING CONDITIONS

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

2. The communication partner run test program “Atheros Radio test 2_Version:2.3”
to enable EUT under transmission/receiving condition continuously at specific
channel frequency.
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8.1.7 TEST RESULTS
802.11a

CHANNEL

TX Channel 149

FREQUENCY RANGE

1GHz ~ 40GHz

DETECTOR
FUNCTION

Peak (PK)

Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION ANTENNA | TABLE RAW |CORRECTION
no.| FREQ LEVEL LIMIT MARGIN 1" eignt | anoLe | value | racTor
1 wH dBuV/m dB
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
383000 | 43.0PK 74.0 31.0 1.10 H 112 5.92 37.08
3830.00 | 33.2AV 54.0 20.8 110 H 112 3.88 37.08
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA | TABLE RAW RRECTION
no.| FREQ LES\/SEE) LIMIT MARGIN 1~ eignt | ancLe | value COFACT%RO
1 wH dBuV/m dB
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 383000 | 435PK 74.0 30.5 1.00V 359 6.42 37.08
2 | 383000 | 33.1AV 54.0 20.9 1.00V 359 3.98 37.08
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 157 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
3856.67 | 43.6 PK 74.0 130.4 1.00 H 243 6.46 37.14
3856.67 | 33.2AV 54.0 20.8 1.00H 243 3.04 37.14
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 3856.67 42.6 PK 74.0 -31.4 1.00V 137 5.46 37.14
2 3856.67 32.9 AV 54.0 -21.1 1.00V 137 -4.24 37.14
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 165 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
3883.33 | 44.0 PK 74.0 30,0 127 H 255 6.79 37.21
3883.33 34.1 AV 54.0 -19.9 1.27H 255 -3.11 37.21
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 388333 | 44.3PK 74.0 29.7 1.00V 265 7.09 37.21
2 | 388333 | 329AV 54.0 211 1.00 V 265 431 37.21
REMARKS:

1. Emission level (dBuVv/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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802.11n (HT20)

CHANNEL TX Channel 149 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION ANTENNA | TABLE RAW  |CORRECTION
no.| FREQ LEVEL LIMIT MARGIN 1" eignt | anoLe | value | racTor
1 wH dBuV/m dB
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
383000 | 43.0PK 74.0 31.0 1.14 H 105 5.92 37.08
3830.00 | B33.1AV 54.0 20.9 1.14 H 105 3.98 37.08
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA | TABLE RAW RRECTION
no.| FREQ LES\/SEE) LIMIT MARGIN 1~ eignt | ancle | value COFACT%RO
1 wH dBuV/m dB
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 383000 | 43.8PK 74.0 30.2 1.00V 360 6.72 37.08
2 | 383000 | 335AV 54.0 205 1.00V 360 3.58 37.08
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 157 T Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
3856.67 | 43.1PK 74.0 130.9 1.08 H 118 5.96 37.14
3856.67 33.0 AV 54.0 -21.0 1.08 H 118 -4.14 37.14
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 385667 | 43.4PK 74.0 130.6 1.00 V 360 6.26 37.14
2 | 385667 | 333AV 54.0 20.7 1.00V 360 3.84 37.14
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 165 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
3883.33 43.3 PK 74.0 -30.7 1.11 H 112 6.09 37.21
3883.33 33.1 AV 54.0 -20.9 1.11 H 112 -4.11 37.21
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 388333 | 43.4PK 74.0 130.6 1.00 V 360 6.19 37.21
2 | 388333 | 333AV 54.0 20.7 1.00V 360 301 37.21
REMARKS:

1. Emission level (dBuVv/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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802.11n (HT40)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION ANTENNA | TABLE RAW  |CORRECTION
no.| FREQ LEVEL LIMIT MARGIN 1" eignt | anoLe | value | racTor
1 wH dBuV/m dB
MHZ) 1 aBuvm) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
3836.67 | 43.1PK 74.0 30.9 1.07 H 114 6.01 37.09
3836.67 | 32.7AV 54.0 21.3 1.07 H 114 4.39 37.09
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA | TABLE RAW RRECTION
no.| FREQ LES\/SEE) LIMIT MARGIN 1~ eignt | ancle | value COFACT%RO
1 wH dBuV/m dB
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 383667 | 43.0PK 74.0 31.0 1.01V 360 5.91 37.09
2 | 383667 | 33.0AV 54.0 21.0 101V 360 4.0 37.09
REMARKS:

1. Emission level (dBuVv/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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CHANNEL TX Channel 159 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e [0 s [ o [ e e T o Tooweoa
MHZ) 1 aBuvim) | @BUV/M) (dB) (m) (Degree) | (dBuv) (dB/m)
3863.33 | 42.8PK 74.0 312 1.09 H 118 5.64 37.16
3863.33 | 324AV 54.0 216 1.09 H 118 4.76 37.16
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [0 e [ o [ e e T o Tooweoa
MHZ) 1 aBuvm) | @BUVM) (dB) (m) (Degree) | (dBuv) (dB/m)
1 | 386333 | 43.4PK 74.0 130.6 1.03V 360 6.24 37.16
2 | 386333 | 33.1AV 54.0 20.9 103V 360 4.06 37.16
REMARKS:

1. Emission level (dBuVv/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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9.APPENDIX B - MODIFICATIONS RECORDERS FOR
ENGINEERING CHANGES TO THE EUT BY THE LAB

No modifications were made to the EUT by the lab during the test.

--- END ---
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