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1. CERTIFICATION

PRODUCT: N750 Wireless Dual Band Gigabit Router
BRAND NAME: TP-LINK
MODEL NO.: TL-WDR4300
TEST SAMPLE: PROTOTYPE
APPLICANT: TP-LINK TECHNOLOGIES CO., LTD.

TESTED: Apr. 06 to 14,2012

STANDARDS: FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10-2009
Canada RSS-210 Issue 8 (2010-12)
Canada RSS-Gen Issue 3 (2010-12)

The above equipment (Model: TL-WDR4300) has been tested by Bureau Veritas
Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and found
compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are
true and accurate accounts of the measurements of the sample’s EMC
characteristics under the conditions specified in this report.

=, P
PREPAREDBY : o ' | L/~ D , DATE: May 11, 2012

.

{ Lori Chung, Speclaff;at

APPROVED BY i Tl , DATE: May 11, 2012
{ﬂ"lay Chen, f;eputy Managar}
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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 PART CANADA TEST TYPE RESULT REMARK
15 STANDARD
Meet the requirement of limit.
RSS- ACP
15.207 8782(ien Encwis:i\g:r Conducted PASS Minimum passing margin is
o -11.69dB at 0.18906MHz
RSS-Gen Occupied Bandwidth .
- 46 Measurement - Meet the requirement.
15.247(d) RSS-21 . o Meet the requirement of limit.
SASB 5 0 Radiated Emissions PASS | Minimum passing margin is
15.209 ' -0.7dB at 7311.00MHz
- Band Edge
15.247(d) RSASB_251O Measuregwent PASS Meet the requirement of limit.
15.247(a)(2) RA%SZ—Z(;;) 6dB bandwidth PASS | Meet the requirement of limit.
- Maximum Peak Output
15.247(b) 12822(1;) Power P PASS Meet the requirement of limit.
15.247(e) '}%32'2(;;) Power Spectral Density PASS | Meet the requirement of limit.
Antenna connector is SMA
15.203 - Antenna Requirement PASS Male Reverse not a standard

connector.
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For 5GHz, 5745~5825MHz Band

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

STANDARD SECTION

FCC PART CANADA TEST TYPE RESULT REMARK
15 STANDARD
Meet the requirement of limit.
15.207 RS782—(ien éncqizg\g:r Conducted PASS | Minimum passing margin is
o -12.30dB at 0.18906MHz
RSS-Gen Occupied Bandwidth Meet th . t
) 4.6 Measurement ) eet the requiremen
15.247(d) RSS-210 . o Meet the requirement of limit.
A8.5 Radiated Emissions PASS | Minimum passing margin is
15.209 ' -
0.6dB at 5400.00MHz
RSS-210 | Band Edge , -
15.247(d) A8.5 Measurement PASS Meet the requirement of limit.
15.247(a)(2) RA%SZ—Z(;;) 6dB bandwidth PASS | Meet the requirement of limit.
- Maximum Peak Output
15.247(b) I,?'-\%Szz(l;) Power P PASS Meet the requirement of limit.
15.247(e) '1232'2(;;) Power Spectral Density PASS | Meet the requirement of limit.
Antenna connector is SMA
15.203 - Antenna Requirement PASS Male Reverse not a standard

connector.

NOTE: The EUT was operating in 2400 ~ 2483.5MHz, 5.15~5.25GHz 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 5.15~5.25GHz RF parameters was recorded

in another test report.

Report No.: RF120330C20
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2.1 MEASUREMENT UNCERTAINTY
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Where relevant, the following measurement uncertainty levels have been estimated

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

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

Measurement Value

Conducted emissions 2.45 dB
Radiated emissions (30MHz-1GHz) 3.81 dB
Radiated emissions (1GHz -6GHz) 5.12 dB
Radiated emissions (6GHz -18GHz) 5.32 dB
Radiated emissions (18GHz -40GHz) 5.37 dB

Report No.: RF120330C20
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

PRODUCT

N750 Wireless Dual Band Gigabit Router

MODEL NO.

TL-WDR4300

POWER SUPPLY

DC 12V from power adapter

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 450Mbps

OPERATING
FREQUENCY

For 15.407 / Annex 9
802.11a: 5.18 ~ 5.24GHz

For 15.247 /| Annex 8
802.11b/g: 2.412 ~ 2.462GHz
802.11a: 5.745 ~ 5.825GHz

NUMBER OF CHANNEL

For 15.407 / Annex 9
4 for 802.11a, 802.11n (20MHz)
2 for 802.11n (40MHz)

For 15.247 (2.4GHz) / Annex 8

11 for 802.11b, 802.11g, 802.11n (20MHZz)
7 for 802.11n (40MHz)

For 15.247 (5GHz) / Annex 8

5 for 802.11a, 802.11n (20MHz)

2 for 802.11n (40MHz)

MAXIMUM OUTPUT
POWER

For 15.407 / Annex 9
802.11a: 19.254mW

802.11n (20MHz): 32.489mW
802.11n (40MHz): 29.849mW
For 15.247 (2.4GHz) / Annex 8
802.11b: 135.252mW
802.11g: 744.844mW

802.11n (20MHz): 735.782mW
802.11n (40MHz): 387.576mW
For 15.247 (5GHz) / Annex 8
802.11a: 433.106mW

802.11n (20MHz): 423.984mW
802.11n (40MHz): 422.832mW

Report No.: RF120330C20
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ANTENNA TYPE Please see NOTE
DATA CABLE NA
I/O PORTS Refer to user’s manual
ASSOCIATED DEVICES |Adapter x 1
NOTE:
1. The antennas provided to the EUT, please refer to the following table:
Transmitter Antenna Peak Gain
Zifcui ) Model iyl (dBi) Connecter Type
P 2.4GHz | 5GHz
Chain (0) | AN2450-1726RS Omni 2 3 SMA Male Reverse
Chain (1) | AN2450-1726RS Omni 2 3 SMA Male Reverse
Chain (2) | AN2450-1726RS Omni 2 3 SMA Male Reverse
2. The EUT must be supplied with a power adapter and following table:
No Brand Model No. Spec.
LEADER
I : 100-240V, 0.6A H
1 |ELECTRONI [MU18-2120150-1 | INPUt: 100-240V. 0.64, 50/60H2
cS INC Output:  12.0V, 1.5A

3. The EUT incorporates a MIMO function. Physically, the EUT provides three
completed transmitters and three receivers.

MODULATION MODE TX/RX FUNCTION
802.11b 2Tx/2Rx
802.119g 2Tx/2Rx
802.11a 3Tx/3Rx

802.11n (20MHz) 3Tx/3Rx
802.11n (40MHz) 3Tx/3Rx

4. 2.4GHz and 5GHz technology can transmit at same time.

5. The EUT is 3 * 3 spatial MIMO (3Tx & 3Rx) without beam forming function.

6. When the EUT operating in 802.11n, the software operation, which is defined by

manufacturer, MCS (Modulation and Coding Schemes) from 0 to 23. For MCS 0~7
support the correlated signal function.

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

Report No.: RF120330C20
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3.2 DESCRIPTION OF TEST MODES

Operated in 2400 ~ 2483.5MHz band:
Eleven channels are provided for 802.11b, 802.11g, 802.11n (20MHz):
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CHANNEL FREQUENCY CHANNEL FREQUENCY
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 11 2462MHz
6 2437MHz
Seven channels are provided for 802.11n (40MHz):
CHANNEL FREQUENCY CHANNEL FREQUENCY
3 2422MHz 7 2442MHz
4 2427MHz 8 2447MHz
5 2432MHz 9 2452MHz
6 2437MHz
Operated in 5725 ~ 5850MHz band:
Five channels are provided for 802.11a, 802.11n (20MHz):
CHANNEL FREQUENCY CHANNEL FREQUENCY
149 5745 MHz 161 5805 MHz
153 5765 MHz 165 5825 MHz
157 5785 MHz

Two channels are provided for 802.11n (40MHz):

CHANNEL FREQUENCY
151 5755 MHz
159 5795 MHz

Report No.: RF120330C20
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3.2.1 TEST MODE APPLICABILITY AND TESTED CHANNEL DETAIL

EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE PLC RE<1G | RE® 1G APCM OB
- V V V V V -

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

RE 3 1G: Radiated Emission above 1GHz APCM: Antenna Port Conducted Measurement

OB: Conducted Out-Band Emission Measurement
NOTE: The EUT had been pre-tested on the positioned of each 2 axis. The worst case was found when positioned on
Y-plane.

POWER LINE CONDUCTED EMISSION TEST:

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

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

e AVAILABLE TESTED MODULATION |[MODULATION] DATA RATE
CHANNEL CHANNEL | TECHNOLOGY TYPE (Mbps)
802.11g 1to 11 6 OFDM BPSK 6
For 5 GHz
802.11a 149 to 165 149 OFDM BPSK 6

RADIATED EMISSION TEST (BELOW 1 GHz):

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

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

MODE AVAILABLE TESTED MODULATION | MODULATIO | DATA RATE
CHANNEL CHANNEL | TECHNOLOGY N TYPE (Mbps)
802.11g 1to 11 6 OFDM BPSK 6
For 5 GHz
802.11a 149 to 165 149 OFDM BPSK 6
Report No.: RF120330C20 14 Report Format Version 4.2.0




RADIATED EMISSION TEST (ABOVE 1 GHz):

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

X Following channel(s) was (were) selected for the final test as listed below.
MODE AVAILABLE | TESTED | MODULATION |MODULATION| DATA RATE
CHANNEL | CHANNEL |TECHNOLOGY TYPE (Mbps)
802.11b 1to 11 1,6, 11 DSSS DBPSK 1
802.11g 1to 11 1,6, 11 OFDM BPSK 6
For 2.4 GHz
1to 11 1,6, 11 OFDM BPSK 6.5
802.11n (20MHz)
For 2.4 GHz
3t09 3,6,9 OFDM BPSK 13.5
802.11n (40MHz)
802.11a 149t0 165 [149, 157, 165 OFDM BPSK 6
For 5 GHz
149t0 165 [149, 157, 165 OFDM BPSK 6.5
802.11n (20MHz)
For 5 GHz
151 to 159 151, 159 OFDM BPSK 13.5
802.11n (40MHz)

ANTENNA PORT CONDUCTED MEASUREMENT:

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

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

MODE AVAILABLE | TESTED | MODULATION |MODULATION| DATA RATE
CHANNEL | CHANNEL |TECHNOLOGY TYPE (Mbps)
802.11b 1to 11 1,6, 11 DSSS DBPSK 1
802.11g 1to 11 1,6, 11 OFDM BPSK 6
For 2.4 GHz 1to 11 1,6, 11 OFDM BPSK 6.5
802.11n (20MHz) to 6, '
For 2.4 GHz 3t09 3,6,9 OFDM BPSK 13.5
802.11n (40MHz) ° e '
802.11a 1490 165 |149, 157, 165 OFDM BPSK 6
For 5 GHz 1490 165 |149, 157, 165 OFDM BPSK 6.5
802.11n (20MHz) ° o0 '
For 5 GHz 151 to 159 151, 1 OFDM BPSK 13.5
802.11n (40MHz) to 51,189 '
Report No.: RF120330C20 15 Report Format Version 4.2.0




CONDUCTED OUT-BAND EMISSION MEASUREMENT:

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

X Following channel(s) was (were) selected for the final test as listed below.
MODE AVAILABLE | TESTED | MODULATION |[MODULATION| DATA RATE
CHANNEL | CHANNEL | TECHNOLOGY TYPE (Mbps)
802.11b 1to 11 1,6, 11 DSSS DBPSK 1
802.11g 1to 11 1,6, 11 OFDM BPSK 6
For 2.4 GHz 1to 11 1,6, 11 OFDM BPSK 6.5
802.11n (20MHz) ° 'O '
For 2.4 GHz 3t09 3,6,9 OFDM BPSK 13.5
802.11n (40MHz) ° 'O '
802.11a 149to 165 |149, 157, 165 OFDM BPSK 6
For 5 GHz 149t0 165 |149, 157, 165 OFDM BPSK 6.5
802.11n (20MHz) to 96 '
For 5 GHz 151 to 159 151, 159 OFDM BPSK 13.5
802.11n (40MHz) ° ‘ '
TEST CONDITION:
APPLICABLE
T% ENVIRONMENTAL CONDITIONS INPUT POWER TESTED BY
PLC 22deg. C, 70%RH 120Vac, 60Hz Jyunchun Lin
RE<1G 23deg. C, 67%RH 120Vac, 60Hz Evan Huang
RE3 1G 26deg. C, 72%RH 120Vac, 60Hz Amos Chuang
APCM 25deg. C, 60%RH 120Vac, 60Hz Amos Chuang
OB 25deg. C, 60%RH 120Vac, 60Hz Amos Chuang

Report No.: RF120330C20
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3.3 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 (Section 15.247)
ANSI C63.10-2009

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

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

NOTE: The EUT is also considered as a kind of computer peripheral, because the connection to
computer is necessary for typical use. It has been verified to comply with the requirements
of FCC Part 15, Subpart B, Class B (DoC). The test report has been issued separately.

Report No.: RF120330C20 17
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3.4 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used

to form a representative test configuration during the tests.

NO.

PRODUCT

BRAND

MODEL NO.

SERIAL NO.

FCCID

1

NOTEBOOK
COMPUTER

DELL

PP32LA

FSLB32S

FCC DoC

NOTEBOOK
COMPUTER

DELL

PP32LA

GSLB32S

FCC DoC

iPod

Apple

MC749TA/A

CCADMFJUDFDM

NA

iPod

Apple

MC749TA/A

CCADN25WDFD
M

NA

HUB

(For conducted

emission test)

D-Link

DWL-P200

F378299000042

NA

HUB

(For other test)

ZyXEL

ES-116P

S060H02000215

FCC DoC

NO.

SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS

UTP cable (10m)

UTP cable (10m)

USB cable (0.1m)

AW IN|=-

USB cable (0.1m)

5

UTP cable (10m)

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

Report No.: RF120330C20
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3.5 CONFIGURATION OF SYSTEM UNDER TEST

USB cable (0.1m)
USB cable (0.1m)

| Adapter | A

EUT

TEST TABLE

A

UTP cable (10m)
UTP cable (10m) x 3
[ UTP cable (10m)

A

1. NOTEBOOK 5. HUB 2.NOTEBOOK
COMPUTER COMPUTER

CONTROL ROOM

NOTE: The item A & B are support unit 3 & 4 (iPod).
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4. TEST TYPES AND RESULTS (802.11b & g, 2400 ~ 2483.5MHz Band)

4.1 CONDUCTED EMISSION MEASUREMENT

4.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY OF EMISSION (MHz)

0.15-0.5
0.5-5
5-30

CONDUCTED LIMIT (dBpV)
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.

4.1.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED [ CALIBRATED
MANUFACTURER MODEL NO. SERIAL NO. DATE UNTIL
Test Receiver ESCS 30 100375 Mar. 08, 2012 Mar. 07, 2013
Line-Impedance
Stabilization Network | NSLK8127 8127-522 Sep. 07,2011 | Sep. 06, 2012
(for EUT)
Line-Impedance
Stabilization Network | ESH3-Z5 848773/004 Nov. 02, 2011 Nov. 01, 2012
(for Peripheral)
RF Cable (JYEBAO)| 5DFB COCCAB-001| Aug. 29, 2011 Aug. 28, 2012
50 ohms Terminator | 50 3 Nov. 02, 2011 Nov. 01, 2012
BV

Software ADT Cond_V7.3.7 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.

2. The test was performed in Shielded Room No. C.

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

4 Tested Date: Apr. 06, 2012
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4.1.3 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.

4.1.4 DEVIATION FROM TEST STANDARD

No deviation
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4.1.5 TEST SETUP

Vertical Ground
/ Reference Plane /TestReceiver

—~——— 1
40cm oo oo

EUT Moooo
80cm |
|

-

\ N Jz_
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.

4.1.6 EUT OPERATING CONDITIONS

1. Placed the EUT on testing table.

2. Prepared other computer system (support unit 1) to act as communication
partners.

3. The communication partners ran test program “artgui.exe” to enable EUT under
transmission/receiving condition continuously.

Report No.: RF120330C20 22 Report Format Version 4.2.0




4.1.7 TEST RESULTS

PHASE Line (L) 6dB BANDWIDTH |9 kHz
Reading Emission o .
Freq. Corr. Value Level Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | Q.P. | AV. | Q.P. [ AV. | Q.P. | AV. | Q.P. | AV.
1 [ 0.18906 0.10 | 52.29 | 38.67 | 52.39 | 38.77 | 64.08 | 54.08 | -11.69 | -15.31
2 | 0.25156 0.11 | 43.76 | 30.16 | 43.87 | 30.27 | 61.71 | 51.71 | -17.84 [ -21.44
3 | 0.40834 0.13 | 39.88 | 28.98 | 40.01 | 29.11 | 57.68 | 47.68 | -17.67 | -18.57
4 | 4.43750 046 | 32.19 [ 25.29 | 32.65 | 25.75 | 56.00 | 46.00 | -23.35 | -20.25
5 | 9.34375 0.73 | 34.66 | 27.06 | 35.39 | 27.79 | 60.00 | 50.00 | -24.61 | -22.21
6 | 14.53516 0.96 | 32.73 [ 26.91 | 33.69 | 27.87 | 60.00 | 50.00 | -26.31 | -22.13

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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Co Lirnit

R
et
ot

a0

i

&0

50
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1
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PHASE Neutral (N) 6dB BANDWIDTH |9 kHz
Reading Emission o .
Freq. Corr. Value Level Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | Q.P. | AV. | Q.P. [ AV. | Q.P. | AV. | Q.P. | AV.
1 0.18906 0.09 | 51.84 [ 38.01 | 51.93 | 38.10 | 64.08 | 54.08 | -12.15 | -15.98
2 | 0.24766 010 | 42.62 [ 27.46 | 42.72 | 27.56 | 61.84 | 51.84 | -19.12 | -24.28
3 | 0.40781 0.12 | 38.00 | 27.44 | 38.12 | 27.56 | 57.69 | 47.69 | -19.57 | -20.13
4 | 3.23438 0.30 | 33.55 [ 27.85 | 33.85 | 28.15 | 56.00 | 46.00 | -22.15 | -17.85
5 | 8.23828 0.55 | 37.52 | 30.06 | 38.07 | 30.61 | 60.00 [ 50.00 [ -21.93 | -19.39
6 | 13.40234 0.79 | 34.29 [ 28.39 | 35.08 | 29.18 | 60.00 [ 50.00 | -24.92 | -20.82

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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4.2 RADIATED EMISSION AND BANDEDGE MEASUREMENT
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4.2.1 LIMITS OF RADIATED EMISSION AND BANDEDGE 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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4.2.2 TEST INSTRUMENTS

For below 1GHz test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
Agilent E4446A MY48250254 | July 12,2011 | July 11, 2012
Spectrum Analyzer
Agilent
N9039A MY46520311 | July 12,2011 | July 11, 2012
Pre-Selector
Agilent N5181A MY49060517 | July 12,2011 | July 11, 2012
Signal Generator
Mini-Circuits ZFL-1000VH2B | AMP-ZFL-03 | Nov. 15, 2011 | Nov. 14, 2012
Pre-Amplifier
Agilent Pre-Amplifier 8449B 3008A02578 July 04, 2011 July 03, 2012
SPACEK LABS SLKKa-48-6 9K16 Nov. 15, 2011 | Nov. 14, 2012
SCHWARZBECK
Triog Broadband Antenna | VULB 9168 9168-360 Apr. 09,2012 | Apr. 08, 2013
AlSI AIH.8018 0000320091110 | Nov. 14, 2011 | Nov. 13, 2012
Horn_Antenna
SCHWARZBECK BBHA 9170 9170-424 Oct. 07,2011 | Oct. 06, 2012
Horn_Antenna
RF104-201
RF CABLE NA RF104-203 Dec. 26, 2011 | Dec. 25, 2012
RF104-204
RF Cable NA CHGCAB_001 | Oct. 07, 2011 | Oct. 06, 2012
ADT_Radiated_
Software V8.7 05 NA NA NA
CT Antenna Tower & NA NA NA NA
Turn Table
Note:

1.

N

~NOoO Oovbh W

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

frequency above 1GHz if tested.
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: Apr. 11, 2012

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

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
Agilent E4446A MY48250253 | Aug. 29, 2011 | Aug. 28, 2012
Spectrum Analyzer
Agilent
N9039A MY46520310 | Aug. 29, 2011 | Aug. 28, 2012
Pre-Selector
Agilent N5181A MY49060347 | July 25,2011 | July 24, 2012
Signal Generator
Mini-Circuits ZFL-1000VH2B | AMP-ZFL-04 | Nov. 15,2011 | Nov. 14, 2012
Pre-Amplifier
Agilent Pre-Amplifier | 8449B 3008A02465 | Feb. 27,2012 | Feb. 26, 2013
SPACEK LABS SLKKa-48-6 9K16 Nov. 15,2011 | Nov. 14, 2012
SCHWARZBECK
VULB 9168 9168-361 : :
Trilog Broadband Antenna Apr. 06, 2012 Apr. 05,2013
AlS AIH.8018 0000220091110 | Nov. 23, 2011 | Nov. 22, 2012
Horn_Antenna
SCHWARZBECK BBHA 9170 9170-424 Oct. 07, 2011 Oct. 06, 2012
Horn_Antenna
RF104-205
RF CABLE NA RF104-207 Dec. 27, 2011 | Dec. 26, 2012
RF104-202
RF Cable NA CHHCAB_001 | Oct. 08, 2011 Oct. 07, 2012
ADT_Radiated
f - —| NA NA NA
Software V8.7.05
CT Antenna Tower & NA NA NA NA
Turn Table

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

traceable to NML/ROC and NIST/USA.
2. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of
emission frequency above 1GHz if tested.
3. The test was performed in 966 Chamber No. H.
4. The FCC Site Registration No. is 797305.

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

6. Tested Date: Apr. 13, 2012.
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4.2.3 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 0 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 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.

4.2.4 DEVIATION FROM TEST STANDARD

No deviation
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4.2.5 TEST SETUP

EUT& < 3m

Ant. Tower

Support Units

Sl
,J:L‘ Turn Table
-T e

N\

U VE
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SV LS

7828

1-4m

/Variable

~——1 ]

80cm ﬁ
' || I
= }
Ground Plane
Test Receiver
L 1
aaopeo
At Qa0 6

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

the Test Configuration.

4.2.6 EUT OPERATING CONDITIONS

Same as 4.1.6
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4.2.7 TEST RESULTS
BELOW 1GHz WORST-CASE DATA

802.11g
CHANNEL TX Channel 6 DETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |Below 1GHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo.| FREQ | SlpE | umm | warei | Avrenwa | S0 | P |SEE O
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 239.96 35.8 QP 46.0 -10.2 1.25H 276 22.39 13.44
2 500.02 37.9QP 46.0 -8.1 1.50H 360 17.30 20.63
3 667.23 38.6 QP 46.0 -7.5 1.25H 200 15.19 23.36
4 675.05 42.5 QP 46.0 -3.5 1.25H 183 19.07 23.45
5 725.02 36.0 QP 46.0 -10.0 1.00H 1 11.77 24.25
6 900.05 40.5 QP 46.0 -5.5 1.50H 170 13.00 27.46
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
Level
(dBuV/m)
90 -
80 -}
70—
B0
50 -
40—
30—
20+
10- ! ! ! ! ! ! ! ! ! |
30 100 200 300 400 00 GO0 oo 800 00 1000
Frequency (MHz)
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CHANNEL TX Channel 6 DETECTOR .
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |Below 1GHz
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| TR | Niuer | owm | warew fantenna | REF L SR
MHZ) 1 aBuvim) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)
1 41.49 38.7 QP 40.0 13 100V 49 23.11 15.55
2 | 9122 36.2 QP 43.5 73 150V 275 24.81 11.40
3 | 240.08 33.7 QP 46.0 12.3 150V 21 20.29 13.45
4 | 480.01 36.6 QP 46.0 04 100V 203 16.43 20.16
5 | 624.9 40.0 QP 46.0 6.0 175V 168 17.10 22.89
6 | 67505 37.5QP 46.0 85 175V 131 14.01 23.45
7 | 875.06 37.3QP 46.0 8.7 125V 178 10.25 27.08
REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

Level
{dBuVW /m)
90 -

80—

70—

60—

a0 -

40+

30+

20—

10-
| | | | | | | | ]
30 100 200 300 400 00 GO0 oo 800 00 1000
Frequency (MHz)
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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
R R
1 vH BuV, B HEIGHT
(MH2) @Buv/m) | (@BuV/m) (dB) CHTM | pegree) | (@Buv) (dB/m)
1 | 239000 | 552PK 74.0 188 135H 30 27.93 27.27
2 | 239000 | 44.1AV 54.0 9.9 135 H 30 16.83 27.27
3 | *2412.00 | 101.5PK 139 H 23 74.23 27.27
4 | 241200 | 99.0AV 139 H 23 71.73 27.27
5 | 482400 | 51.5PK 74.0 225 1.00 H 197 24.23 27.27
6 | 482400 | 467AV 54.0 73 1.00 H 197 19.43 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| FREQ | TURvel | mm | marei fantenna | SRR | TR S
1 v BuV, B HEIGHT
(MH2) @Buv/m) | (@BuV/m) (dB) CHT M pegree) | (@Buv) (dB/m)

1 | 239000 | 585PK 74.0 155 102V 184 31.23 27.27
2 | 239000 | 463AV 54.0 77 102V 184 19.03 27.27
3 | *2412.00 | 108.7 PK 101V 188 81.43 27.27
4 | 241200 | 1063AV 101V 188 79.03 27.27
5 | 482400 | 56.1PK 74.0 7.9 103V 243 28.83 27.27
6 | 4824.00 52.9 AV 54.0 1A 103V 243 25.63 27.27

REMARKS:

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

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

5. " *": Fundamental frequency.
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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
o] e [ [ s [ | e | e oo
1 vH BuV B HEIGHT
(MH2) @Buv/m) | (@BuV/m) (dB) CHT M pegree) | (@Buv) (dB/m)
1 | *2437.00 | 100.7 PK 138 H 15 73.43 27.27
2 | 2437.00 | 981AV 138 H 15 70.83 27.27
3 | 487400 | 50.1PK 74.0 23.9 1.00 H 210 22.83 27.27
4 | 487400 | 456AV 54.0 8.4 1.00 H 210 18.33 27.27
5 | 7311.00 | 556PK 74.0 8.4 150 H 26 28.33 27.27
6 | 7311.00 | 468AV 54.0 72 150 H 26 19.53 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
R EE R
1 vH BuV B HEIGHT
MHZ) 1 aBuvm) | @BUV/M) (dB) CHTM pegree) | (@Buv) (dB/m)

1 | *2437.00 | 109.3PK 101V 183 82.03 27.27
2 | *2437.00 | 106.6AV 101V 183 79.33 27.27
3 | 487400 | 56.3PK 74.0 7.7 103V 245 29.03 27.27
4 | 4874.00 53.2 AV 54.0 08 103V 245 25.93 27.27
5 | 7311.00 | 536PK 74.0 204 122V 16 26.33 27.27
6 | 731100 | 413AV 54.0 2.7 122V 16 14.03 27.27

REMARKS:

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

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

5. " *": Fundamental frequency.
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CHANNEL TX Channel 11 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE RAW  |cORRECTION
no.| FREQ LEVEL LIMIT MARGIN | ANTENNA | \\cLe | vaLue | racTor
MHZ) 1 aBuvim) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)
1 | 246200 | 99.2PK 137H 16 71.93 27.27
2 | 246200 | 96.9AV 137H 16 69.63 27.27
3 | 248350 | 56.9PK 74.0 7.1 137H 15 29.63 27.27
4 | 248350 | 446AV 54.0 -0.4 137H 15 17.33 27.27
5 | 492400 | 50.8PK 74.0 23.2 100 H 230 23.53 27.27
6 | 492400 | 46.2AV 54.0 7.8 100 H 230 18.93 27.27
7 | 7386.00 | 56.2PK 74.0 17.8 156 H 19 28.93 27.27
8 | 738600 | 46.6AV 54.0 7.4 156 H 19 19.33 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
MHZ) 1 aBuvm) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)

1 | *2462.00 | 109.2PK 1,00 V 181 81.93 27.27
2 | *2462.00 | 106.5AV 100V 181 79.23 27.27
3 | 248350 | 60.6PK 74.0 13.4 100V 180 33.33 27.27
4 | 248350 | 49.1AV 54.0 4.9 100V 180 21.83 27.27
5 | 492400 | 56.0PK 74.0 -18.0 1,04V 240 28.73 27.27
6 | 492400 | 529AV 54.0 11 104V 240 25.63 27.27
7 | 7386.00 | 54.7PK 74.0 19.3 123V 15 27.43 27.27
8 | 738600 | 421AV 54.0 1.9 123V 15 14.83 27.27

REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

5. " *": Fundamental frequency.
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802.11g
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
I T R =
1 (wH BuV. B HEIGHT
MH2) | Gguvm) | @BUVM (d8) CHTM ] pegree) | (@Buv) (dB/m)
1 | 239000 | 614PK 74.0 126 100 H 21 34.13 27.27
2 | 239000 | 47.5Av 54.0 65 100 H 21 20.23 27.27
3 | 241200 | 102.4 PK 100 H 24 7513 27.27
4 | 241200 | 914AV 100 H 24 64.13 27.27
5 | 482400 | 483PK 74.0 257 117 H 159 21.03 27.27
6 | 482400 | 36.7AV 54.0 7.3 117 H 159 9.43 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [ | o [ e | o [ e Joorem
1 wH BuV. B HEIGHT
MHZ) 1 aBuvim) | @BUV/M) (dB) CHTM pegree) | (@Buv) (dB/m)

1 | 239000 | 69.1PK 74.0 49 135V 82 41.83 27.27
2 | 239000 | 524AV 54.0 16 135V 82 25.13 27.27
3 | 241200 | 112.1PK 117V 174 84.83 27.27
4 | 241200 | 101.4AV 117V 174 7413 27.27
5 | 482400 | 512PK 74.0 228 106V 249 23.93 27.27
6 | 482400 | 393AV 54.0 4.7 106 V 249 12.03 27.27

REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

5. " *": Fundamental frequency.
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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
EMISSION TABLE RAW  |CORRECTION
no. | FREQ LEVEL LIMIT MARGIN | ANTENNA | \\GLe | vaLue | FacTor
MHZ) 1 gBuvimy | @BUV/M) (@B)  JHEIGHT (M pegree) | (dBuW) (dB/m)
1 | 2389.00 | 622PK 74.0 18 109 H 20 34.93 27.27
2 | 238000 | 485AV 54.0 55 109 H 20 21.23 27.27
3 | *2437.00 | 1112 PK 110 H 22 83.93 27.27
4 | *2437.00 | 99.2AV 110 H 22 71.93 27.27
5 | 248350 | 59.6PK 74.0 14.4 T41H 19 32.33 27.27
6 | 248350 | 46.2AV 54.0 7.8 111 H 19 18.93 27.27
7 | 487400 | 483PK 74.0 257 115 H 155 21.03 27.27
8 | 487400 | 36.9AV 54.0 7.1 115H 155 9.63 27.27
9 | 7311.00 | 659PK 74.0 8.1 163 H 21 38.63 27.27
10| 731100 | 533AV 54.0 0.7 163 H 21 26.03 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
freq. | EMISSION | uaraiy | antenna | TABLE RAW  |CORRECTION
NO| LEVEL | o m) @8 |weionT(my| ANGLE | VALUE | FacTOR
(dBuV/m) (Degree) (dBuV) (dB/m)
1 | 2389.00 | 69.5PK 74.0 45 120V 173 42.23 27.27
2 | 238000 | 53.1AV 54.0 0.9 120V 173 25.83 27.27
3 | *2437.00 | 121.2PK 118V 176 93.93 27.27
4 | *2437.00 | 109.5AV 118V 176 82.23 27.27
5 | 248350 | 57.3PK 74.0 16.7 117V 135 30.03 27.27
6 | 248350 | 504AV 54.0 36 117V 135 23.13 27.27
7 | 487400 | 503PK 74.0 23.7 115V 233 23.03 27.27
8 | 487400 | 38.8AV 54.0 15.2 115V 233 11.53 27.27
9 | 7311.00 | 546PK 74.0 19.4 116V 151 27.33 27.27
10| 7311.00 | 432AV 54.0 -10.8 116V 151 15.93 27.27
REMARKS:

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

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

5. " *": Fundamental frequency.
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CHANNEL TX Channel 11 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | TURvel | mim | marei fantenna | SRR | TR S
1 vH BuV B HEIGHT
(MH2) @Buv/m) | (@BuV/m) (dB) CHT M pegree) | (@Buv) (dB/m)
1 | 246200 | 102.5PK 1.00 H 24 75.23 27.27
2 | 246200 | 91.7AV 1.00 H 24 64.43 27.27
3 | 248350 | 59.6PK 74.0 4.4 1.00 H 23 32.33 27.27
4 | 248350 | 459AV 54.0 8.1 1.00 H 23 18.63 27.27
5 | 492400 | 48.7PK 74.0 253 122 H 156 21.43 27.27
6 | 4924.00 37.2 AV 54.0 168 122 H 156 9.93 27.27
7 | 738600 | 543PK 74.0 9.7 126 H 34 27.03 27.27
8 | 738600 | 427AV 54.0 1.3 126 H 34 15.43 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [ | o [ e | o [ e Joorem
1 (vH BuV B HEIGHT
(MH2) @Buv/m) | (@BuV/m) (dB) CHT M pegree) | (@Buv) (dB/m)

1 | *246200 | 1113 PK 147V 167 84.03 27.27
2 | 246200 | 1003AV 117V 167 73.03 27.27
3 | 248350 | 684PK 74.0 56 114V 156 4113 27.27
4 | 248350 53.0 AV 54.0 1.0 114V 156 25.73 27.27
5 | 492400 | 51.3PK 74.0 227 109V 231 24.03 27.27
6 | 4924.00 39.8 AV 54.0 142 100V 231 12.53 27.27
7 | 738600 | 539PK 74.0 201 118V 160 26.63 27.27
8 | 738600 | 426AV 54.0 1.4 118V 160 15.33 27.27

REMARKS:

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

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

5. " *": Fundamental frequency.
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802.11n (20MHz)

CHANNEL TX Channel 1 DETECTOR Peak (PK)

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE RAW  |CORRECTION
no.| FREQ LEVEL LIMIT MARGIN | ANTENNA | \\cLe | value | racTor
MH2) | Gguvm) | @BUVM @B)  [HEISHT M pegree) | (@Buv) (dB/m)
1 | 239000 | 66.2PK 74.0 7.8 100 H 20 38.93 27.27
2 | 239000 | 49.4AV 54.0 46 100 H 20 22.13 27.27
3 | 241200 | 103.2PK 110 H 21 75.93 27.27
4 | 241200 | 926AV 110 H 21 65.33 27.27
5 | 482400 | 486PK 74.0 254 112 H 149 21.33 27.27
6 | 482400 | 36.8AV 54.0 7.2 112 H 149 9.53 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| E | Tlever | umm | warew | antenwa | BRI SE O
MH2) | Gguvm) | ©@BUVM @B)  [HEICHT M pegree) | (@Buv) (dB/m)
1 | 239000 | 67.3PK 74.0 6.7 119V 191 40.03 27.27
2 | 239000 | 53.0AV 54.0 10 119V 191 25.73 27.27
3 | 241200 | 111.8 PK 102V 176 84.53 27.27
4 | 241200 | 100.4AV 102V 176 7313 27.27
5 | 482400 | 522PK 74.0 218 115V 265 24.93 27.27
6 | 482400 | 39.9AV 54.0 141 115V 265 12.63 27.27
REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

5. " *": Fundamental frequency.
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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
EMISSION TABLE RAW  |CORRECTION
no. | FREQ LEVEL LIMIT MARGIN | ANTENNA | \\GLe | vaLue | FacTor
MHZ) 1 gBuvimy | @BUV/M) (@B)  JHEIGHT (M pegree) | (dBuW) (dB/m)
1 | 239000 | 61.9PK 74.0 12.1 110 H 19 34.63 27.27
2 | 239000 | 47.9AV 54.0 6.1 T10H 19 20.63 27.27
3 | 2437.00 | 109.4 PK 110 H 20 82.13 27.27
4 | *2437.00 | 984AV 110 H 20 7113 27.27
5 | 248350 | 60.2PK 74.0 13.8 T41H 22 32.93 27.27
6 | 248350 | 46.2AV 54.0 7.8 T41H 22 18.93 27.27
7 | 487400 | 559PK 74.0 -18.1 118 H 152 28.63 27.27
8 | 487400 | 429AV 54.0 111 118 H 152 15.63 27.27
9 | 7311.00 | 647PK 74.0 93 162 H 26 37.43 27.27
10| 7311.00 | 51.6AV 54.0 2.4 162 H 26 24.33 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
freq. | EMISSION | uaraiy | antenna | TABLE RAW  |CORRECTION
NO| LEVEL | o m) @8 |weionT(my| ANGLE | VALUE | FacTOR
(dBuV/m) (Degree) (dBuV) (dB/m)
1 | 239000 | 70.5PK 74.0 35 118V 165 43.23 27.27
2 | 239000 | 53.1AV 54.0 0.9 118V 165 25.83 27.27
3 | 243700 | 117.8PK 119V 172 90.53 27.27
4 | *2437.00 | 106.4AV 119V 172 7913 27.27
5 | 248350 | 68.3PK 74.0 57 116V 161 41.03 27.27
6 | 248350 | 524AV 54.0 16 116V 161 25.13 27.27
7 | 487400 | 51.3PK 74.0 227 113V 242 24.03 27.27
8 | 487400 | 39.6AV 54.0 14.4 113V 242 12.33 27.27
9 | 7311.00 | 550PK 74.0 ~19.0 120V 163 27.73 27.27
10| 7311.00 | 43.1AV 54.0 -10.9 120V 163 15.83 27.27
REMARKS:

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

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

5. " *": Fundamental frequency.
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CHANNEL TX Channel 11 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | TURvel | mim | marei fantenna | SRR | TR S
1 vH BuV B HEIGHT
(MH2) @Buv/m) | (@BuV/m) (dB) CHT M pegree) | (@Buv) (dB/m)
1 | 246200 | 102.1PK 110 H 19 74.83 27.27
2 | 246200 | 905AV 110 H 19 63.23 27.27
3 | 248350 | 59.9PK 74.0 141 110 H 20 32.63 27.27
4 | 248350 | 46.9AV 54.0 71 110 H 20 10.63 27.27
5 | 492400 | 489PK 74.0 25 1 118 H 153 21.63 27.27
6 | 4924.00 37.2 AV 54.0 168 118 H 153 9.93 27.27
7 | 738600 | 546PK 74.0 194 131H 32 27.33 27.27
8 | 738600 | 429AV 54.0 1.1 131H 32 15.63 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
o] e [ | o [ e | o [ e Joorem
1 (vH BuV B HEIGHT
(MH2) @Buv/m) | (@BuV/m) (dB) CHT M pegree) | (@Buv) (dB/m)

1 | *2462.00 | 110.9PK 147V 173 83.63 27.27
2 | 246200 | 100.1AV 117V 173 72.83 27.27
3 | 248350 | 71.7PK 74.0 23 114V 158 44.43 27.27
4 | 248350 53.2 AV 54.0 08 114V 158 25.93 27.27
5 | 492400 | 524PK 74.0 216 116 V 249 2513 27.27
6 | 492400 | 400AV 54.0 14.0 116 V 249 12.73 27.27
7 | 738600 | 549PK 74.0 191 132V 150 27.63 27.27
8 | 738600 | 43.1AV 54.0 10,9 132V 150 15.83 27.27

REMARKS:

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

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

5. " *": Fundamental frequency.
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802.11n (40MHz)

FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE RAW  |CORRECTION
no.| FREQ LEVEL LIMIT MARGIN | ANTENNA | \\cLe | value | racTor
MH2) | Gguvm) | @BUVM @B)  [HEISHT M pegree) | (@Buv) (dB/m)
1 | 239000 | 615PK 74.0 125 110 H 19 34.23 27.27
2 | 239000 | 489AV 54.0 51 110 H 19 21.63 27.27
3 | 242200 | 96.6PK 109 H 22 69.33 27.27
4 | 242200 | 856AV 109 H 22 58.33 27.27
5 | 484400 | 468PK 74.0 272 118 H 141 19.53 27.27
6 | 484400 | 358AV 54.0 18.2 118 H 141 8.53 27.27
7 | 726600 | 55.4PK 74.0 186 130 H 28 28.13 27.27
8 | 726600 | 43.7AV 54.0 103 130 H 28 16.43 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| TR | Teuer | o | warew | antenna | BRSO
MH2) | Gguvm) | @BUVM @B)  [HEICHTM ] begree) | (@Buv) (dB/m)

1 | 239000 | 68.1PK 74.0 59 120V 175 40.83 27.27
2 | 239000 | 529AV 54.0 11 120V 175 25.63 27.27
3 | 242200 | 104.5PK 118V 174 77.23 27.27
4 | 242200 | 933AV 118V 174 66.03 27.27
5 | 484400 | 49.1PK 74.0 249 115V 230 21.83 27.27
6 | 484400 | 37.0AV 54.0 17.0 115V 230 9.73 27.27
7 | 726600 | 55.8PK 74.0 18.2 135V 151 28.53 27.27
8 | 726600 | 43.2AV 54.0 108 135V 151 15.93 27.27

REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

5. " *": Fundamental frequency.
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE RAW  |CORRECTION
no. | FREQ LEVEL LIMIT MARGIN | ANTENNA | \\GLe | vaLue | FacTor
MH2) | Gguvymy | @BUVIM) @B)  [HEICHTM  pegree) | @BuV) (dB/m)
1 | 239000 | 612PK 74.0 128 141 H 18 33.93 27.27
2 | 239000 | 482AV 54.0 58 T41H 18 20.93 27.27
3 | *2437.00 | 100.6 PK 109 H 18 73.33 27.27
4 | 243700 | 89.2AV 109 H 18 61.93 27.27
5 | 248350 | 59.9PK 74.0 141 110 H 21 32.63 27.27
6 | 248350 | 457AV 54.0 83 110 H 21 18.43 27.27
7 | 487400 | 47.3PK 74.0 26.7 121 H 156 20.03 27.27
8 | 487400 | 36.3AV 54.0 7.7 121 H 156 9.03 27.27
9 | 7311.00 | 551PK 74.0 18.9 136 H 38 27.83 27.27
10| 7311.00 | 433AV 54.0 10.7 136 H 38 16.03 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION TABLE RAW  |CORRECTION
no. | FREQ LEVEL LIMIT MARGIN | ANTENNA | \\GLe | vaLue | FacTor
MH2) | Gguvymy | @BUVIM) @B)  [HEICHTM pegree) | @Buv) (dB/m)
1 | 239000 | 68.7PK 74.0 53 102V 166 41.43 27.27
2 | 239000 | 53.1AV 54.0 0.9 102V 166 25.83 27.27
3 | *2437.00 | 107.9PK 101V 177 80.63 27.27
4 | 243700 | 97.4AV 101V 177 7013 27.27
5 | 248350 | 67.6PK 74.0 6.4 100V 165 40.33 27.27
6 | 248350 | 49.6AV 54.0 44 100V 165 22.33 27.27
7 | 487400 | 49.9pPK 74.0 241 115V 244 22.63 27.27
8 | 487400 | 37.7AV 54.0 16.3 115V 244 10.43 27.27
9 | 7311.00 | 557PK 74.0 183 141V 153 28.43 27.27
10| 7311.00 | 431AV 54.0 109 141V 153 15.83 27.27
REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

5. " *": Fundamental frequency.
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FREQUENCY RANGE |1GHz ~ 25GHz FUNCTION Average (AV)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION TABLE RAW  |cORRECTION
no.| FREQ LEVEL LIMIT MARGIN | ANTENNA | \\cLe | vaLue | racTor
MHZ) 1 aBuvim) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)
1 | 245200 | 96.5PK 109 H 20 69.23 27.27
2 | 245200 | 858AV 109 H 20 58.53 27.27
3 | 248350 | 652PK 74.0 8.8 107H 19 37.93 27.27
4 | 248350 | 47.6AV 54.0 6.4 107 H 19 20.33 27.27
5 | 490400 | 46.3PK 74.0 27,7 121H 144 19.03 27.27
6 | 490400 | 355AV 54.0 18.5 121H 144 8.23 27.27
7 | 735600 | 54.3PK 74.0 19.7 137H 40 27.03 27.27
8 | 735600 | 427AV 54.0 113 137H 40 15.43 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMI
MHZ) 1 aBuvm) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)

1 | *2452.00 | 106.4 PK 1,00 V 171 79.13 27.27
2 | 245200 | 94.0AV 100V 171 66.73 27.27
3 | 248350 | 71.5PK 74.0 25 116V 174 44.23 27.27
4 | 248350 | 53.1AV 54.0 0.9 116V 174 25.83 27.27
5 | 490400 | 50.0PK 74.0 -24.0 108V 228 22.73 27.27
6 | 490400 | 37.8AV 54.0 16.2 108V 228 10.53 27.27
7 | 735600 | 56.0PK 74.0 ~18.0 144V 149 28.73 27.27
8 | 735600 | 435AV 54.0 10.5 144V 149 16.23 27.27

REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

5. " *": Fundamental frequency.
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4.3 6dB BANDWIDTH MEASUREMENT

4.3.1 LIMITS OF 6dB BANDWIDTH MEASUREMENT
The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

4.3.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

4.3.3 TEST PROCEDURE

1. Set resolution bandwidth (RBW) = approximately 1% of the emission bandwidth

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

4.3.4 DEVIATION FROM TEST STANDARD
No deviation

4.3.5 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

4.3.6 EUT OPERATING CONDITIONS

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

802.11b
FREQUENCY 6dB BANDWIDTH (MHz) MUM
MINI
CHANNEL (MH2) LIMIT (MH2) PASS / FAIL
CHAIN O CHAIN 1
1 2412 10.63 10.60 0.5 PASS
6 2437 10.63 10.60 0.5 PASS
11 2462 10.65 10.65 0.5 PASS
802.11g
6dB BANDWIDTH (MHz) MUM
FREQUENCY MINI
CHANNEL (MHz) LIMIT (MH2) PASS / FAIL
CHAIN O CHAIN 1
1 2412 16.56 16.56 0.5 PASS
6 2437 16.58 16.51 0.5 PASS
11 2462 16.58 16.59 0.5 PASS
802.11n (20MHz)
6dB BANDWIDTH (MHz)
FREQUENCY MINIMUM
CHANNEL (MH2) LIMIT (MH2) PASS / FAIL
CHAIN O CHAIN 1
1 2412 17.79 17.76 0.5 PASS
6 2437 17.78 17.77 0.5 PASS
11 2462 17.85 17.76 0.5 PASS
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802.11n (40MHz)

6dB BANDWIDTH (MH2)
CHANNEL | FRERHERCY LIVIT (M) | PASS/FALL
CHAINO | cHAIN1
3 2422 36.87 37.39 05 PASS
6 2437 36.75 37.61 05 PASS
9 2452 37.13 37.36 05 PASS
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4.4 OCCUPIED BANDWIDTH MEASUREMENT

4.41 TEST INSTRUMENTS
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svx\e

7828

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

4.4.2 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.

4.4.3 DEVIATION FROM TEST STANDARD

No deviation

4.4.4 TEST SETUP

EUT

10dB ATTENUATION

PAD

L

SPECTRUM
ANALYZER

4.4.5 EUT OPERATING CONDITIONS

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

802.11b
CHANNEL OCCUPIED BANDWIDTH (MHz)
CHANNEL FREQUENCY
(MHz) CHAIN 0 CHAIN 1
1 2412 13.80 13.70
6 2437 13.70 13.80
11 2462 13.80 13.80
802.11g
CHANNEL OCCUPIED BANDWIDTH (MHz)
CHANNEL FREQUENCY
(MHz) CHAIN 0 CHAIN 1
1 2412 16.90 17.00
6 2437 17.10 17.30
11 2462 16.90 17.00
802.11n (20MHz)
CHANNEL OCCUPIED BANDWIDTH (MHz)
CHANNEL FREQUENCY
(MHz) CHAIN 0 CHAIN 1
1 2412 18.00 18.10
6 2437 18.10 18.20
11 2462 18.00 18.10
802.11n (40MHz)
CHANNEL OCCUPIED BANDWIDTH (MHz)
CHANNEL FREQUENCY
(MHz) CHAIN 0 CHAIN 1
3 2422 36.60 36.60
6 2437 36.60 36.80
9 2452 36.60 36.80
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4.5 CONDUCTED OUTPUT POWER MEASUREMENT
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4.5.1 LIMITS OF MAXIMUM PEAK OUTPUT POWER MEASUREMENT
For systems using digital modulation in the 2400-2483.5 MHz band: 1 Watt

(30dBm)
4.5.2 INSTRUMENTS
DESCRIPTION & SERIAL CALIBRATED CALIBRATED
MODEL NO.
MANUFACTURER NO. DATE UNTIL
Peak Power Meter ML2495A 0824006 May 04, 2011 May 03, 2012
Power Sensor MA2411B 0738172 May 03, 2011 May 02, 2012

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. 14, 2012

4.5.3 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.

4.5.4 DEVIATION FROM TEST STANDARD

No deviation

4.5.5 TEST SETUP

EUT

10dB ATTENUATION

PAD

Power Sensor

Power Meter

456 EUT OPERATING CONDITIONS
Same as Item 4.3.6
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4.5.7 TEST RESULTS

802.11b
FREQUE
¢ CQY PEAK POWER (dBm) | ToTAL | TOTAL LT PASS /
CHAN. POWER | POWER [ n ) AL
(MHz) | cHaiNO | cHAIN1 (MW) (dBm)
1 2412 18.40 17.70 128.067 21.07 30 PASS
6 2437 18.40 18.20 135.252 21.31 30 PASS
11 2462 17.70 18.00 121.980 20.86 30 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.01

The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.
802.11g

FREQUE
¢ CQY PEAK POWER (dBm) | ToTAL | TOTAL LT PASS /
CHAN. POWER | POWER [ n ) AL
(MHz) | cHaiNO | cHAIN1 (MW) (dBm)
1 2412 24.10 23.50 480.912 26.82 30 PASS
6 2437 26.00 25.40 744.844 28.72 30 PASS
11 2462 23.20 23.10 413.104 26.16 30 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.01

The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.
802.11n (20MHz)

FREQUE
¢ CQY PEAK POWER (dBm) | ToTAL | TOTAL LT PASS /
CHAN. POWER | POWER [ n ) AL
(MHz) | cHaiNO | cHAIN1 (MW) (dBm)
1 2412 23.70 22.30 404.247 26.07 30 PASS
6 2437 25.90 25.40 735.782 28.67 30 PASS
11 2462 23.40 23.50 442 648 26.46 30 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.01

The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.
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802.11n (40MHz)

FREQUE
¢ CQY PEAK POWER (dBm) | TOoTAL | TOTAL LT PASS /
CHAN. POWER | POWER | no) EAlL
(MHz) CHAINO | CHAIN1 (MW) (dBm)
3 2422 20.30 19.70 200.477 23.02 30 PASS
6 2437 23.00 22.70 385.735 25.86 30 PASS
9 2452 22.00 23.60 387.576 25.88 30 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.01

The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.
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46 POWER SPECTRAL DENSITY MEASUREMENT
4.6.1 LIMITS OF POWER SPECTRAL DENSITY MEASUREMENT

The Maximum of Power Spectral Density Measurement is 8dBm.

4.6.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

4.6.3 TEST PROCEDURE

1. Set the RBW =100 kHz, VBW =300 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 power level in
any 100 kHz band segment within the fundamental EBW.

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

4.6.4 DEVIATION FROM TEST STANDARD

No deviation

4.6.5 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

4.6.6 EUT OPERATING CONDITION

Same as Item 4.3.6
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4.6.7 TEST RESULTS

802.11b
TX Channel FREQ. PSD PSD 10 log Total PSD Limit PASS
chain (MHz) (dBm/100kHz) (dBm/3kHz) (N=2) dB (dBm/3kHz) (dBm/3kHz) [FAIL
1 2412 7.08 -8.15 3.01 -5.14 8 PASS
0 6 2437 7.31 -7.92 3.01 -4.91 8 PASS
11 2462 6.51 -8.72 3.01 -5.71 8 PASS
1 2412 5.96 -9.27 3.01 -6.26 8 PASS
1 6 2437 6.72 -8.51 3.01 -5.50 8 PASS
1 2462 6.42 -8.81 3.01 -5.80 8 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.01
The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.

802.11g
TX. Channel FREQ. PSD PSD 10 log Total PSD Limit PASS
chain (MHz) (dBm/100kHz) (dBm/3kHz) (N=2) dB (dBm/3kHz) (dBm/3kHz) /FAIL
1 2412 2.64 -12.59 3.01 -9.58 8 PASS
0 6 2437 6.26 -8.97 3.01 -5.96 8 PASS
11 2462 2.10 -13.13 3.01 -10.12 8 PASS
1 2412 2.27 -12.96 3.01 -9.95 8 PASS
1 6 2437 5.61 -9.62 3.01 -6.61 8 PASS
11 2462 1.87 -13.36 3.01 -10.35 8 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.01
The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.

802.11n (20MHz)

TX. Channel FREQ. PSD PSD 10 log Total PSD Limit PASS
chain (MHz) (dBm/100kHz) (dBm/3kHz) (N=2) dB (dBm/3kHz) (dBm/3kHz) [FAIL
1 2412 2.29 -12.94 3.01 -9.93 8 PASS

0 6 2437 4.49 -10.74 3.01 -7.73 8 PASS
11 2462 2.48 -12.75 3.01 -9.74 8 PASS

1 2412 1.49 -13.74 3.01 -10.73 8 PASS

1 6 2437 4.33 -10.90 3.01 -7.89 8 PASS
11 2462 2.56 -12.67 3.01 -9.66 8 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 5.01
The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.
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802.11n (40MHz)

TX_ Channel FREQ. PSD PSD 10 log Total PSD Limit PASS
chain (MHz) (dBm/100kHz) (dBm/3kHz) (N=2) dB (dBm/3kHz) (dBm/3kHz) [FAIL
3 2422 -4.22 -19.45 3.01 -16.44 8 PASS

0 6 2437 0.09 -15.14 3.01 -12.13 8 PASS
9 2452 -2.70 -17.93 3.01 -14.92 8 PASS

3 2422 -5.13 -20.36 3.01 -17.35 8 PASS

1 6 2437 -0.06 -15.29 3.01 -12.28 8 PASS

9 2452 -2.98 -18.21 3.01 -15.20 8 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)

Effective Legacy Gain (dBi) = 5.01
The effective legacy gain is 5.01dBi, therefore the limit doesn’t reduce.
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4.7 CONDUCTED OUT-BAND EMISSION MEASUREMENT

4.7.1 LIMITS OF CONDUCTED OUT-BAND EMISSION MEASUREMENT

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

4.7.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

4.7.3 TEST PROCEDURE

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

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

1. Set RBW = 100 kHz.

2. Set VBW 2 300 kHz.

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

5. Trace Mode = max hold.

6. Sweep = auto couple.

4.7.4 DEVIATION FROM TEST STANDARD

No deviation

4.7.5 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

4.7.6 EUT OPERATING CONDITION

Same as Item 4.3.6

4.7.7 TEST RESULTS

U VE

B U
SV LS

7828

[ A D T |

The conducted emission test is performed on each TX port of operating mode
without summing or adding 10log (N) since the limit is relative emission limit. Only

worst data of each operating mode is presented.

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

CH1

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 866 dEm VEW 300 kHz 755 dem
2351 . el 2381 dBm At 20 0B ST 20ms 2urmsn0H | 43, Ref 2381 dom At 0 cE SWT265 240839 GHr
0 tiset 1371 0Ft Marker 2 [T1] 0 tiset 1371 0Ft Marker 2 [T1]
-43.43 dBm 4047 dBm
1 240000 GHZ | 24 98751 GHz
101 oiassan Marker 3 [TH] 101 oiasean Merker 3[T1]
-33.84 dBm -40.22 dBm
2.58500 GHE 2043673 GHz
0 i Merker 4 [T1] 0 Merker 4 [T1]
-45.38 dBm 40,68 dBm
e 2.39000 GHz i . 2496254 GHz
B Matker 5[T1] B
4362 dBm
232880 GHZ .
\ 30
#
40
-50-]
60 60
0 0
r £
18 T T T T 18 T T T T T
Genter 2372 GHz 10 MHz! Span 100 MHz Start 30 MHz 2497 GHzf Stop 25 GHz
REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 300 kHz 772 dEm VEW 300 kHz 457 dEm
2351 . el 2381 dBm At 20 08 ST 20ms 2asamoH | 43, . Rel 2381 don At 0 cE SWT265 245833 GHr
0 tiset 1371 0Ft Marker 2 [T1] 0 tiset 1371 0Ft Marker 2 [T1]
-48.94 dBm -40.37 dBm
| 248350 GHZ 2173617 GHz
10 Marker 3 [TH] 10 4 Marker 3 [TH]
DLLIZIEm ~44.50 B ULTTZ0Em -40.95 B
mm 248700 GHz 2166651 GHz
0 Merker 4 [T1] 0 Merker 4 [T1]
i 46,15 dBm 40,64 dBm
250000 GHz i 2160408 GHz
g o pizion
20
30
£
40
.m a%ﬁwwwwwww
60 60
0 0
4 F
7619 . . ; . 7619 . ; ; . ; .
Genter 2502 GHz 10 MHz! Span 100 MHz Start 30 MHz 2497 GHzf Stop 25 GHz

Report No.: RF120330C20

57

Report Format Version 4.2.0




802.11g

CH1

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VEW 300 kHz 510 dBm VEW 300 kHz 479 dBm
2351 . el 2381 dBm At 20 0B ST 20ms 2404530H | 439, . Rel 2381 dom At 0 cE SWT265 241464 GHr
0 tfeet 1381 df) Marker 2 [T1] 0 tfeet 1381 df) Marker 2 [T1]
-26.28 dBm -40.11 cBm
2.40000 GHZ. 24 45680 GHZ
10 1 Marker 3[T1] 10 1 Marker 3[T1]
01 5.10dBm , -26.25 B 01540 dBm -40.54 cBm
2.40000 GHz. 21 67275 GHz
0 Merker 4 [T1] 0 Merker 4 [T1]
-45.20 dBm -40.66 dBm
0 2.39000 GHz. 0 24 61296 GHz
B Matker 5[T1] B
02 -14.90 dBm I 3831 Bm 02 1450 dBm
. )' 238943 GHz .
30 '/ 30
ki z
40 40
=50 =50}
60 60
0 0
r £
7618 T T T T 7618 T T T T T
Center 2372 GHz 10 MHz! Span 100 MHz 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]
WEMW 300 kHz 3.93 dBm WEMW 300 kHz 378 dBm
2351 . el 2381 dBm At 20 08 ST 20ms 2asmsonr | 43, . Rel 2381 don At 0 cE SWT265 245209 GHr
0 tfeet 1381 df) Marker 2 [T1] 0 tfeet 1381 df) Marker 2 [T1]
-43.82 cdBm 0.59 dBm
248350 GHZ 246457 GHZ
10 + Marker 3[T1] 10 Marker 3[T1]
-41 88 cBm -40.33 cBm
D1 392 dBm, 248638 GHz D139 dBa 24 36679 GHz
0 Merker 4 [T1] 0 Marker 4[T1]
-48.61 dBm -40.37 cBm
2.50000 GHz. 2184754 GHz
10 10
g 02 -16.07 dBm \ 02 -16.77 dBm
20 1Y 20
30 30
4
40 40
50 50
60 60
0 0
4
7619 . . ; 7619 . ; ; . ;
Genter 2502 GHz 10 MHz! Span 100 MHz Start 30 MHz 2497 GHzf Stop 25 GHz
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802.11n (20MHz)

CH1

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
WEMW 300 kHz 430 dBm WEMW 300 kHz 385 dBm
2351 Ret 2381 dBim At 0 cE SWT 201ms 2a05720H | 439, . Rel 2381 dom At 0 cE SWT265 241454 GHr
0 tfeet 1381 df) Marker 2 [T1] 0 tfeet 1381 df) Marker 2 [T1]
-27.91 dBm -39.92 cf
2.40000 GHZ. 2172893 GHz
10 Marker 3[T1] 10 + Marker 3T1]
-26.26 cBm -40.31 cBm
p—bLesndia f 238985 GHz D14.40dBa 2441321 GHz
0 Merker 4 [T1] 0 Merker 4 [T1]
-44.75 dBm -40.51 dBm
0 2.39000 GHz. 0 21 67858 GHz
B w Matker 5[T1] B
|_D2-1570 dBm -40.96 dBm |__D2 1570 dBim
. 238983 GHz .
30 30
H
40 40
50 50
0 0
!
7619 ; ; ; 7619 ; ; ; ;
Genter 2372 GHz 10 MHz! Span 100 MHz 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]
VEW 300 kHz 485 dBm VEW 300 kHz 264 dBm
2351 Ret 2381 dBim At 0 cE SWT 201ms 2asaracHr | 435, . Rel 2381 dom At 0 cE SWT265 248209 GHr
0 tiset 13 A1 dFL Marker 2[T1] 0 tiset 13 A1 dFL Marker 2[T1]
-42.37 cBm 111 cBm
248350 GHZ 246457 GHZ
101 Marker 3[T1] 10 Marker 3[T1]
0146248 3854 dom D1 44848 38,43 om
B N 248362 GHT 2205354 GHz
0 W ; Merker 4 [T1] 0 Marker 4[T1]
-48.72 dBm -38.71 dBm
2.50000 GHz. 24 92508 GHz
10 10
D3-15.124Bm | 021542 4Em
a0 a0
3 4
40 40
| o L L JPWWWW i
-50 -50 bl hal
50 50
0 0
1]
7619 ; ; ; 7619 ; ; ; ;
Genter 2502 GHz 10 MHz! Span 100 MHz Start 30 MHz 2497 GHzf Stop 25 GHz
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802.11n (40MHz)

CH 3

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
WEMW 300 kHz 267 cBm WEMW 300 kHz -4.20 cBim
2351 Ret 2381 dBim At 0 cE SWT 201ms 2u1a00H | 43, . Ref 2381 dom At 0 cE SWT265 243396 GHr
0 tfeet 1381 df) Marker 2 [T1] 0 tfeet 1381 df) Marker 2 [T1]
-32.73 dBm -4.90 cBm
2.40000 GHZ. 41464 GHZ
10 Marker 3[T1] 10 Marker 3[T1]
-30.62 cdBm -40.21 cBm
1 2.39985 GHz. 20 46785 GHz
O-—prrrrams n Marker 4[T1] O-—pr—bramm Marker 4[T1]
| -43.78 dBm 3% -40.48 dBm
0 M 239000 GHz 0 2030564 GHz
B Matker 5[T1] B
f \ -41 63 cdBm
2.38915 GHZ
a0 E
IK2i53 | ! B D i
\ "
b o
40
_m,mmwmwmmmmmwmw
50 50
0 0
£
7618 T T T T 7618 T T T T T
Genter 2,396 GHZ 20 MHz! Span 200 Hz 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]
VEW 300 kHz 047 dBm VEW 300 kHz 047 dBm
2351 Ret 2381 dBim At 0 cE SWT 201ms 243mnHz | 435, . Ret 2381 dom At 0 cE SWT265 248457 GHr
0 tiset 13 A1 dFL Marker 2[T1] 0 tiset 13 A1 dFL Marker 2[T1]
-39.70 cBm -1.19 dBm
248350 GHZ 244585 GHZ.
10 Marker 3[T1] 10 Marker 3[T1]
1 -38.85 dBm ‘87 -2.30 dBm
248420 GHz. 243336 GHz
0 PL0.17dBm Marker 4 [T1] 0 D10 17dBm Marker 4 [T1]
-47 48 dBm -38.42 dBm
2.50000 GHz. 24 85018 GHz
10 10
g0 _lp2-13 EJdBm g0 D2-1933dBm
30 .If 30
v ‘
40 40
o L Lokl FOPTYNTNY
50 5o MDA
50 50
0 0
1 i
7619 ; ; ; 7619 ; ; ; ; ;
Genter 2526 GHZ 20 MHz! Span 200 Hz Start 30 MHz 2497 GHzf Stop 25 GHz
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5.TEST TYPES AND RESULTS (802.11a, 5725~5850MHz Band)

5.1 CONDUCTED EMISSION MEASUREMENT
5.1.1 LIMITS OF CONDUCTED EMISSION MEASUREMENT

FREQUENCY OF EMISSION (MHz)

0.15-0.5
0.5-5
5-30

CONDUCTED LIMIT (dBpV)
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.

5.1.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED [ CALIBRATED
MANUFACTURER MODEL NO. SERIAL NO. DATE UNTIL
Test Receiver ESCS 30 100375 Mar. 08, 2012 Mar. 07, 2013
Line-Impedance
Stabilization Network | NSLK8127 8127-522 Sep. 07,2011 | Sep. 06, 2012
(for EUT)
Line-Impedance
Stabilization Network | ESH3-Z5 848773/004 Nov. 02, 2011 Nov. 01, 2012
(for Peripheral)
RF Cable (JYEBAO)| 5DFB COCCAB-001| Aug. 29, 2011 Aug. 28, 2012
50 ohms Terminator | 50 3 Nov. 02, 2011 Nov. 01, 2012
Software BV NA NA NA
ADT_Cond_V7.3.7
Note:

1.

The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.
The test was performed in Shielded Room No. C.
The VCCI Con C Registration No. is C-3611.

Tested Date: Apr. 06, 2012
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5.1.3 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.

5.1.4 DEVIATION FROM TEST STANDARD

No deviation
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5.1.5 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.

5.1.6 EUT OPERATING CONDITIONS
Same as the 4.1.6
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5.1.7 TEST RESULTS

PHASE Line (L) 6dB BANDWIDTH |9 kHz
Reading Emission o .
Freq. Corr. Value Level Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | Q.P. | AV. | Q.P. [ AV. | Q.P. | AV. | Q.P. | AV.
1 [ 0.18906 0.10 | 51.68 [ 38.33 | 51.78 | 38.43 | 64.08 | 54.08 | -12.30 | -15.65
2 | 0.24638 011 | 43.42 | 27.34 | 43.53 [ 27.45 | 61.88 | 51.88 | -18.35 | -24.43
3 | 0.40950 0.13 | 39.86 | 28.88 | 39.99 | 29.01 | 57.66 | 47.66 | -17.67 | -18.65
4 | 2.01953 0.29 | 32.23 [ 25.21 | 32.52 | 25.50 | 56.00 [ 46.00 | -23.48 | -20.50
5 | 3.91406 043 | 31.16 | 23.92 | 31.59 | 24.35 | 56.00 | 46.00 | -24.41 | -21.65
6 | 8.23828 0.67 | 35.12 | 27.30 | 35.79 | 27.97 | 60.00 | 50.00 | -24.21 | -22.03

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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1
30.00
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1
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PHASE Neutral (N) 6dB BANDWIDTH |9 kHz
Reading Emission o .
Freq. Corr. Value Level Limit Margin
No Factor| [dB (uV)] [dB (uV)] [dB (uV)] (dB)
[MHZ] (dB) | Q.P. | AV. | Q.P. [ AV. | Q.P. | AV. | Q.P. | AV.
1 0.18906 0.09 | 51.21 | 37.37 | 51.30 | 37.46 | 64.08 | 54.08 | -12.78 | -16.62
2 | 0.25156 010 | 41.51 [ 28.14 | 41.61 | 28.24 | 61.71 [ 51.71 | -20.10 | -23.47
3 | 0.40797 0.12 | 37.86 | 27.60 | 37.98 | 27.72 | 57.69 | 47.69 | -19.71 | -19.97
4 | 0.93516 0.15 | 30.28 | 21.08 | 30.43 | 21.23 | 56.00 | 46.00 | -25.57 | -24.77
5 | 4.03516 0.35 | 33.78 | 26.46 | 34.13 | 26.81 | 56.00 | 46.00 | -21.87 | -19.19
6 | 841797 0.56 | 37.04 [ 29.50 | 37.60 | 30.06 | 60.00 [ 50.00 | -22.40 | -19.94

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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5.2 RADIATED AND BANDEDGE EMISSION MEASUREMENT
5.2.1 LIMITS OF RADIATED AND BANDEDGE 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 (uvV/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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5.2.2 TEST INSTRUMENTS

For below 1GHz test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
Agilent E4446A MY48250254 | July 12,2011 | July 11, 2012
Spectrum Analyzer
Agilent
N9039A MY46520311 | July 12,2011 | July 11, 2012
Pre-Selector
Agilent N5181A MY49060517 | July 12,2011 | July 11, 2012
Signal Generator
Mini-Circuits ZFL-1000VH2B | AMP-ZFL-03 | Nov. 15, 2011 | Nov. 14, 2012
Pre-Amplifier
Agilent Pre-Amplifier 8449B 3008A02578 July 04, 2011 July 03, 2012
SPACEK LABS SLKKa-48-6 9K16 Nov. 15, 2011 | Nov. 14, 2012
SCHWARZBECK
Triog Broadband Antenna | VULB 9168 9168-360 Apr. 09,2012 | Apr. 08, 2013
AlSI AIH.8018 0000320091110 | Nov. 14, 2011 | Nov. 13, 2012
Horn_Antenna
SCHWARZBECK BBHA 9170 9170-424 Oct. 07,2011 | Oct. 06, 2012
Horn_Antenna
RF104-201
RF CABLE NA RF104-203 Dec. 26, 2011 | Dec. 25, 2012
RF104-204
RF Cable NA CHGCAB_001 | Oct. 07, 2011 | Oct. 06, 2012
ADT_Radiated_
Software V8.7 05 NA NA NA
CT Antenna Tower & NA NA NA NA
Turn Table
Note:

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

N

frequency above 1GHz if tested.

~NOoO Oovbh 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: Apr. 11, 2012

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

Report No.: RF120330C20

67

Report Format Version 4.2.0




For above 1GHz test:

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. SERIAL NO.
MANUFACTURER DATE UNTIL
Agilent E4446A MY48250253 | Aug. 29, 2011 | Aug. 28, 2012
Spectrum Analyzer
Agilent
N9039A MY46520310 | Aug. 29, 2011 | Aug. 28, 2012
Pre-Selector
Agilent N5181A MY49060347 | July 25,2011 | July 24, 2012
Signal Generator
Mini-Circuits ZFL-1000VH2B | AMP-ZFL-04 | Nov. 15,2011 | Nov. 14, 2012
Pre-Amplifier
Agilent Pre-Amplifier | 8449B 3008A02465 | Feb. 27,2012 | Feb. 26, 2013
SPACEK LABS SLKKa-48-6 9K16 Nov. 15,2011 | Nov. 14, 2012
SCHWARZBECK
VULB 9168 9168-361 : :
Trilog Broadband Antenna Apr. 06, 2012 Apr. 05,2013
AlS AIH.8018 0000220091110 | Nov. 23, 2011 | Nov. 22, 2012
Horn_Antenna
SCHWARZBECK BBHA 9170 9170-424 Oct. 07, 2011 Oct. 06, 2012
Horn_Antenna
RF104-205
RF CABLE NA RF104-207 Dec. 27, 2011 | Dec. 26, 2012
RF104-202
RF Cable NA CHHCAB_001 | Oct. 08, 2011 Oct. 07, 2012
ADT_Radiated
f - —| NA NA NA
Software V8.7.05
CT Antenna Tower & NA NA NA NA
Turn Table

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

traceable to NML/ROC and NIST/USA.
2. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of
emission frequency above 1GHz if tested.
3. The test was performed in 966 Chamber No. H.
4. The FCC Site Registration No. is 797305.

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

6. Tested Date: Apr. 13, 2012.

Report No.: RF120330C20

68

Report Format Version 4.2.0




PUVE

B UE
va\‘a

7828

[ A D T |

5.2.3 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 0 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 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.

5.2.4 DEVIATION FROM TEST STANDARD

No deviation
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5.2.5 TEST SETUP

Ant. Tower

1-4m
Variable
EUT& |~ 3m — /

Support Units
< ~—f
’J:L‘ Turn Table
-T Vs

soen | ———
? }

Ground Plane

Test Receiver

L 1
Y bs .

apo
a o

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

5.2.6 EUT OPERATING CONDITIONS

Same as the 4.2.6
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5.2.7 TEST RESULTS

BELOW 1GHz WORST-CASE DATA

802.11a
CHANNEL TX Channel 149 DETECTOR _
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |Below 1GHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
o] e (= s [ o [ | e e e
MH2) | Gguvm) | @BUVM @B)  [HEISHT M pegree) | (@Buv) (dB/m)
1 92.17 30.8 QP 43.5 2.7 2.00 H 336 19.35 11.48
2 | 239.96 38.6 QP 46.0 74 125H 344 25.18 13.44
3 | 50002 37.8 QP 46.0 82 150 H 358 17.21 20.63
4 | 667.23 39.0 QP 46.0 7.0 125H 189 15.60 23.36
5 | 674.99 42.3QP 46.0 37 110 H 183 18.84 23.45
6 | 900.05 40.8 QP 46.0 5.2 100 H 171 13.36 27.46
REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.

4. Margin value = Emission level — Limit value.

Level

{dBuVW /m)
90—
a0-
70—
60—
50—
2 fr
2 3
40—
1
30—
20—
10 ! ! ! ! 1 ! ! ! 1 1
30 100 200 300 400 500 B00 o0 a0o a00 1000

Frequency (MHz)
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CHANNEL

TX Channel 157

DETECTOR

Below 1GHz

FUNCTION

Quasi-Peak (QP)

FREQUENCY RANGE

ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

EMISSION TABLE RAW | CORRECTION
no.| FREQ LEVEL LIMIT MARGIN | ANTENNA - \\GLE VALUE FACTOR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@BuV) (dB/m)
1 41.49 39.3 QP 40.0 -0.7 1.25V 360 23.72 15.55
2 93.36 35.0QP 43.5 -8.5 1.25V 303 23.43 11.59
3 240.08 33.8 QP 46.0 -12.2 1.74V 27 20.32 13.45
4 480.01 36.3 QP 46.0 -9.7 1.01V 305 16.16 20.16
5 624.96 39.1 QP 46.0 -6.9 1.75V 175 16.22 22.89
6 675.05 39.1 QP 46.0 -6.9 1.75V 125 15.66 23.45
7 875.06 38.5QP 46.0 -7.5 1.25V 190 11.39 27.08
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
Level
(dBuV/m)
90 -
80 -}
70—
B0
50 -
40—
30—
20+
10- ! ! ! ! ! ! ! ! ! |
30 100 200 300 400 00 GO0 oo 800 00 1000
Frequency (MHz)
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ABOVE 1GHz DATA
802.11n (20MHz)

CHANNEL TX Channel 149 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slgey | umm | warew | antenna | RO TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@BuV) (dB/m)
1 *5745.00 104.8 PK 1.00H 289 77.53 27.27
2 | *5745.00 94.4 AV 1.00 H 289 67.13 27.27
3 | 11490.00 65.8 PK 74.0 -8.2 1.19H 221 38.53 27.27
4 | 11490.00 53.2 AV 54.0 -0.8 119 H 221 25.93 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo.| FREQ | pE | uwr | warev favrenwa 8| P PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 5400.00 60.9 PK 74.0 -13.1 1.00V 77 33.63 27.27
2 5400.00 50.1 AV 54.0 -3.9 1.00 V 77 22.83 27.27
3 | *5745.00 118.8 PK 1.16 V 181 91.53 27.27
4 | *5745.00 107.7 AV 1.16 V 181 80.43 27.27
5 | 11490.00 60.5 PK 74.0 -13.5 118V 227 33.23 27.27
6 | 11490.00 50.1 AV 54.0 -3.9 118V 227 22.83 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.
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802.11a
CHANNEL TX Channel 157 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FENSUION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slgg | umm | warew | antenna | CL | TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 *5785.00 106.2 PK 1.00 H 282 78.93 27.27
2 | *5785.00 96.0 AV 1.00 H 282 68.73 27.27
3 | 11570.00 64.6 PK 74.0 -9.4 117 H 223 37.33 27.27
4 | 11570.00 53.0 AV 54.0 -1.0 117 H 223 25.73 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| FREQ [ Flmel | umm | warow | antenna O SR SEE R
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 5400.00 63.6 PK 74.0 -10.4 1.00V 73 36.33 27.27
2 5400.00 53.4 AV 54.0 -0.6 1.00V 73 26.13 27.27
3 | *5785.00 119.8 PK 1.16 V 179 92.53 27.27
4 | *5785.00 109.1 AV 1.16 V 179 81.83 27.27
5 | 11570.00 59.8 PK 74.0 -14.2 117V 220 32.53 27.27
6 | 11570.00 49.6 AV 54.0 -4.4 117V 220 22.33 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.
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CHANNEL TX Channel 165 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FENSUION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slge | umm | warow | antenna | L TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@BuV) (dB/m)
1 *5825.00 103.5 PK 1.00H 282 76.23 27.27
2 | *5825.00 92.3 AV 1.00H 282 65.03 27.27
3 | 11650.00 62.5 PK 74.0 -11.5 1.18 H 222 35.23 27.27
4 | 11650.00 50.2 AV 54.0 -3.8 1.18 H 222 22.93 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
MHZ) 1 aBuvm) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)
1 5400.00 62.1 PK 74.0 -11.9 1.00V 71 34.83 27.27
2 5400.00 51.1 AV 54.0 -2.9 1.00 V 71 23.83 27.27
3 *5825.00 116.8 PK 115V 169 89.53 27.27
4 | *5825.00 106.4 AV 115V 169 79.13 27.27
5 | 11650.00 59.8 PK 74.0 -14.2 1.21V 205 32.53 27.27
6 | 11650.00 49.8 AV 54.0 -4.2 121V 205 22.53 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.
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802.11n (20MHz)

CHANNEL TX Channel 149 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FENSUION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slgg | umm | warew | antenna | CL | TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 *5745.00 104.2 PK 1.02 H 290 76.93 27.27
2 | *5745.00 94.1 AV 1.02 H 290 66.83 27.27
3 | 11490.00 65.2 PK 74.0 -8.8 119 H 222 37.93 27.27
4 | 11490.00 53.3 AV 54.0 -0.7 119 H 222 26.03 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| FREQ [ Flmel | umm | warow | antenna O SR SEE R
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 5400.00 61.6 PK 74.0 -12.4 1.00V 76 34.33 27.27
2 5400.00 50.2 AV 54.0 -3.8 1.00V 76 22.93 27.27
3 | *5745.00 118.7 PK 1.10V 192 91.43 27.27
4 | *5745.00 107.4 AV 1.10V 192 80.13 27.27
5 | 11490.00 59.8 PK 74.0 -14.2 125V 203 32.53 27.27
6 | 11490.00 49.8 AV 54.0 4.2 125V 203 22.53 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.

Report No.: RF120330C20

76

Report Format Version 4.2.0




CHANNEL TX Channel 157 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FENSUION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slge | umm | warow | antenna | L TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@BuV) (dB/m)
1 *5785.00 105.2 PK 1.00H 284 77.93 27.27
2 | *5785.00 95.1 AV 1.00H 284 67.83 27.27
3 | 11570.00 65.1 PK 74.0 -8.9 1.21H 244 37.83 27.27
4 | 11570.00 53.2 AV 54.0 -0.8 1.21H 244 25.93 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
MHZ) 1 aBuvm) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)
1 5400.00 63.4 PK 74.0 -10.6 1.00 V 70 36.13 27.27
2 5400.00 53.2 AV 54.0 -0.8 1.00V 70 25.93 27.27
3 | *5785.00 119.5 PK 1.10V 190 92.23 27.27
4 | *5785.00 108.8 AV 1.10V 190 81.53 27.27
5 | 11570.00 60.2 PK 74.0 -13.8 121V 218 32.93 27.27
6 | 11570.00 49.9 AV 54.0 -4.1 121V 218 22.63 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.
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CHANNEL TX Channel 165 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FENSUION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slge | umm | warow | antenna | L TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@BuV) (dB/m)
1 *5825.00 103.2 PK 1.00H 275 75.93 27.27
2 | *5825.00 92.1 AV 1.00H 275 64.83 27.27
3 | 11650.00 61.2 PK 74.0 -12.8 1.18 H 11 33.93 27.27
4 | 11650.00 50.5 AV 54.0 -3.5 1.18 H 11 23.23 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
MHZ) 1 aBuvm) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)
1 5400.00 62.3 PK 74.0 -11.7 1.00 V 71 35.03 27.27
2 5400.00 51.6 AV 54.0 2.4 1.00V 71 24.33 27.27
3 | *5825.00 116.4 PK 1.09 V 188 89.13 27.27
4 | *5825.00 106.1 AV 1.09 V 188 78.83 27.27
5 | 11650.00 60.3 PK 74.0 -13.7 1.25V 210 33.03 27.27
6 | 11650.00 50.0 AV 54.0 -4.0 125V 210 22.73 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.
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802.11n (40MHz)

CHANNEL TX Channel 151 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FENSUION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slgg | umm | warew | antenna | CL | TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 *5755.00 100.6 PK 1.00H 300 73.33 27.27
2 *5755.00 90.2 AV 1.00H 300 62.93 27.27
3 | 11510.00 62.1 PK 74.0 -11.9 119 H 221 34.83 27.27
4 | 11510.00 50.5 AV 54.0 -3.5 119 H 221 23.23 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
vo| FREQ [ Flmel | umm | warow | antenna O SR SEE R
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@Buv) (dB/m)
1 5400.00 60.7 PK 74.0 -13.3 1.00V 80 33.43 27.27
2 5400.00 52.7 AV 54.0 -1.3 1.00V 80 25.43 27.27
3 | *5755.00 114.3 PK 113V 193 87.03 27.27
4 | *5755.00 103.7 AV 113V 193 76.43 27.27
5 11510.00 60.3 PK 74.0 -13.7 1.30V 206 33.03 27.27
6 | 11510.00 49.9 AV 54.0 -4.1 1.30V 206 22.63 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.
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CHANNEL TX Channel 159 DETECTOR Peak (PK)
FREQUENCY RANGE |1GHz ~ 40GHz FENSUION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
vo| FREQ | Slge | umm | warow | antenna | L TN PR
MH2) 1 gBuvim) | @BUVIM) (@B)  [HEIGHTM pegree) | (@BuV) (dB/m)
1 *5795.00 100.3 PK 1.00H 259 73.03 27.27
2 *5795.00 89.9 AV 1.00H 259 62.63 27.27
3 | 11590.00 63.7 PK 74.0 -10.3 119 H 222 36.43 27.27
4 | 11590.00 51.3 AV 54.0 2.7 119 H 222 24.03 27.27
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
MHZ) 1 aBuvm) | @BUV/M) (@B)  JHEIGHT(M | pegree) | (@BUV) (dB/m)
1 5400.00 60.8 PK 74.0 -13.2 1.00V 78 33.53 27.27
2 5400.00 51.2 AV 54.0 -2.8 1.00 V 78 23.93 27.27
3 | *5795.00 112.8 PK 112V 183 85.53 27.27
4 | *5795.00 102.7 AV 112V 183 75.43 27.27
5 11590.00 60.6 PK 74.0 -13.4 1.30V 196 33.33 27.27
6 11590.00 50.0 AV 54.0 -4.0 1.30V 196 22.73 27.27
REMARKS:
1. Emission level (dBuV/m) = Raw Value (dBuV) + Correction Factor (dB/m).
2. Correction Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. The other emission levels were very low against the limit.
4. Margin value = Emission level — Limit value.
5. " *": Fundamental frequency.
6. The limit value is defined as per 15.247.
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5.3 6dB BANDWIDTH MEASUREMENT
5.3.1 LIMITS OF 6dB BANDWIDTH MEASUREMENT

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

5.3.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

5.3.3 TEST PROCEDURE

1. Set resolution bandwidth (RBW) = approximately 1% of the emission bandwidth
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

5.3.4 DEVIATION FROM TEST STANDARD

No deviation

5.3.5 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

5.3.6 EUT OPERATING CONDITIONS

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

802.11a
CHANNEL 6dB BANDWIDTH (MHz) T
CHANNEL | FREQUENCY LIMIT (MH PASS / FAIL
(MHz) CHAIN 0 | CHAIN 1 | CHAIN 2 (MHz)
149 5745 16.43 16.54 16.53 0.5 PASS
157 5785 16.47 16.51 16.60 0.5 PASS
165 5825 16.50 16.53 16.53 0.5 PASS
802.11n (20MHz)
CHANNEL 6dB BANDWIDTH (MHz) T
CHANNEL | FREQUENCY LIMIT (MHz PASS / FAIL
(MHz) CHAIN O | CHAIN 1 | CHAIN 2 ( )
149 5745 17.64 17.81 17.77 0.5 PASS
157 5785 17.71 17.79 17.84 0.5 PASS
165 5825 17.68 17.76 17.82 0.5 PASS
802.11n (40MHz)
CHANNEL 6dB BANDWIDTH (MHz) T
CHANNEL | FREQUENCY LIMIT (MH PASS / FAIL
(MHz) CHAIN 0 | CHAIN 1 | CHAIN 2 (MHz)
151 5755 36.85 36.28 36.28 0.5 PASS
159 5795 36.26 36.41 36.02 0.5 PASS
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5.4 OCCUPIED BANDWIDTH MEASUREMENT

5.4.1 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED CALIBRATED

MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

5.4.2 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.

5.4.3 DEVIATION FROM TEST STANDARD

No deviation

5.4.4 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

5.4.5 EUT OPERATING CONDITIONS

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

802.11a
CHANNEL OCCUPIED BANDWIDTH (MHz)
CHANNEL FREQUENCY
(MHz) CHAIN 0 CHAIN 1 CHAIN 2
149 5745 16.80 16.70 16.90
157 5785 16.90 16.80 16.70
165 5825 16.80 16.70 16.80
802.11n (20MHz)
CHANNEL OCCUPIED BANDWIDTH (MHz)
CHANNEL FREQUENCY
(MHz) CHAIN 0 CHAIN 1 CHAIN 2
149 5745 17.80 17.90 17.90
157 5785 17.80 17.90 17.90
165 5825 17.90 18.00 17.90
802.11n (40MHz)
CHANNEL OCCUPIED BANDWIDTH (MHz)
CHANNEL FREQUENCY
(MHz) CHAIN 0 CHAIN 1 CHAIN 2
151 5755 37.00 37.00 36.80
159 5795 37.00 37.00 36.80
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5.5 CONDUCTED OUTPUT POWER MEASUREMENT

5.5.1 LIMITS OF CONDUCTED OUTPUT POWER MEASUREMENT
For systems using digital modulation in the 5725 —5850 MHz band: 1 Watt

(30dBm)

5.5.2 INSTRUMENTS
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DESCRIPTION & MODEL NO SERIAL CALIBRATED CALIBRATED
MANUFACTURER ' NO. DATE UNTIL

Peak Power Meter ML2495A 0824006 May 04, 2011 May 03, 2012
Power Sensor MA2411B 0738172 May 03, 2011 May 02, 2012

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. 14, 2012

5.5.3 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.

5.5.4 DEVIATION FROM TEST STANDARD

No deviation

5.5.5 TEST SETUP

EUT

PAD

10dB ATTENUATION

Power Sensor

Power Meter

5.5.6 EUT OPERATING CONDITIONS

Same as Item 4.3.6
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5.5.7 TEST RESULTS

802.11a
FREQUE
NCY PEAK POWER (dBm) TOTAL TOTAL L PASS /
CHAN. POWER POWER (dBm) o0
(MHZ)  |chaiNo|cHaIN 1|cHaN 2| mw) (dBm)
149 5745 2150 | 21.00 | 22.20 | 433.106 26.37 28.23 PASS
157 5785 21.40 | 21.20 | 21.80 | 421.220 26.25 28.23 PASS
165 5825 21.70 | 21.20 | 21.30 | 414.633 26.18 28.23 PASS
Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 7.77
The effective legacy gain is 7.77dBi, therefore the limit needs to reduce.
802.11n (20MHz)
FREQUE
NCY PEAK POWER (dBm) TOTAL TOTAL L PASS /
CHAN. POWER POWER (dBm) o0
(MHZ) I chain of cHAIN 1|cHAIN 2 (mW) (dBm)
149 5745 21.40 | 20.80 | 21.80 | 409.620 26.12 28.23 PASS
157 5785 21.60 | 21.30 | 21.60 | 423.984 26.27 28.23 PASS
165 5825 2150 | 21.40 | 21.50 | 420.546 26.24 28.23 PASS
Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 7.77
The effective legacy gain is 7.77dBi, therefore the limit needs to reduce.
802.11n (40MHz)
FREQUE
NCY PEAK POWER (dBm) TOTAL TOTAL L PASS /
CHAN. POWER POWER (dBm) o0
(MHZ)  |chaiNo|cHaIN 1|cHaN 2| mw) (dBm)
151 5755 21.20 | 21.10 | 22.10 | 422.832 26.26 28.23 PASS
159 5795 21.10 | 20.20 | 22.30 | 403.362 26.06 28.23 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)

Effective Legacy Gain (dBi) = 7.77
The effective legacy gain is 7.77dBi, therefore the limit needs to reduce.
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5.6 POWER SPECTRAL DENSITY MEASUREMENT
5.6.1 LIMITS OF POWER SPECTRAL DENSITY MEASUREMENT

The Maximum of Power Spectral Density Measurement is 8dBm.

5.6.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

5.6.3 TEST PROCEDURE

1. Set the RBW = 100 kHz, VBW =300 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 power level in any
100 kHz band segment within the fundamental EBW.

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

5.6.4 DEVIATION FROM TEST STANDARD

No deviation

5.6.5 TEST SETUP

EUT [ SPECTRUM

10dB ATTENUATION ANALYZER
PAD

5.6.6 EUT OPERATING CONDITION

Same as Item 4.3.6
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5.6.7 TEST RESULTS

802.11a
TX e FREQ. PSD PSD 10 log Total PSD Limit PASS
chain (MHz) (dBm/100kHz) (dBm/3kHz) (N=3) dB (dBm/3kHz) (dBm/3kHz) [FAIL

149 5745 -0.99 -16.22 4.77 -11.45 6.23 PASS

0 157 5785 -1.84 -17.07 4.77 -12.30 6.23 PASS
165 5825 -1.63 -16.86 4.77 -12.09 6.23 PASS
149 5745 2.97 -12.26 4.77 -7.49 6.23 PASS

1 157 5785 2.69 -12.54 4.77 -71.77 6.23 PASS
165 5825 3.12 -12.11 4.77 -7.34 6.23 PASS
149 5745 2.27 -12.96 4.77 -8.19 6.23 PASS

2 157 5785 2.92 -12.31 4.77 -7.54 6.23 PASS
165 5825 3.08 -12.15 4.77 -7.38 6.23 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)

Effective Legacy Gain (dBi) = 7.77
The effective legacy gain is 7.77dBi, therefore the limit needs to reduce.
802.11n (20MHz)
TX e FREQ. PSD PSD 10 log Total PSD Limit PASS
chain (MHz) (dBm/100kHz) (dBm/3kHz) (N=3) dB (dBm/3kHz) (dBm/3kHz) [FAIL

149 5745 4.14 -11.09 4.77 -6.32 6.23 PASS

0 157 5785 3.79 -11.44 4.77 -6.67 6.23 PASS
165 5825 3.96 -11.27 4.77 -6.50 6.23 PASS
149 5745 1.56 -13.67 4.77 -8.90 6.23 PASS

1 157 5785 2.28 -12.95 4.77 -8.18 6.23 PASS
165 5825 3.64 -11.59 4.77 -6.82 6.23 PASS
149 5745 4.15 -11.08 4.77 -6.31 6.23 PASS

2 157 5785 3.99 -11.24 4.77 -6.47 6.23 PASS
165 5825 3.77 -11.46 4.77 -6.69 6.23 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)

Effective Legacy Gain (dBi) = 7.77

The effective legacy gain is 7.77dBi, therefore the limit needs to reduce.
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802.11n (40MHz)

TX. Channel FREQ. PSD PSD 10 log Total PSD Limit PASS
chain (MHz) (dBm/100kHz) (dBm/3kHz) (N=3) dB (dBm/3kHz) (dBm/3kHz) [FAIL
151 5755 0.23 -15.00 4.77 -10.23 6.23 PASS

0 159 5795 0.31 -14.92 4.77 -10.15 6.23 PASS
151 5755 -1.49 -16.72 4.77 -11.95 6.23 PASS

! 159 5795 -0.53 -156.76 4.77 -10.99 6.23 PASS
151 5755 0.96 -14.27 4.77 -9.50 6.23 PASS

2 159 5795 1.05 -14.18 4.77 -9.41 6.23 PASS

Note: Directional gain = gain of antenna element + 10 log (# of TX antenna elements)
Effective Legacy Gain (dBi) = 7.77
The effective legacy gain is 7.77dBi, therefore the limit needs to reduce.
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5.7 CONDUCTED OUT-BAND EMISSION MEASUREMENT

5.7.1 LIMITS OF CONDUCTED OUT-BAND EMISSION MEASUREMENT

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

5.7.2 TEST INSTRUMENTS

DESCRIPTION & CALIBRATED | CALIBRATED
MODEL NO. | SERIAL NO.
MANUFACTURER DATE UNTIL
R
&S Spectrum FSP 40 100060 May 11,2011 |May 10, 2012
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. 14, 2012

5.7.3 TEST PROCEDURE

MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

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

1. Set RBW = 100 kHz.

2. Set VBW 2 300 kHz.

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

5. Trace Mode = max hold.

6. Sweep = auto couple.

5.7.4 DEVIATION FROM TEST STANDARD

No deviation

5.7.5 EUT OPERATING CONDITION

Same as ltem 4.3.6

5.7.6 TEST RESULTS

The conducted emission test is performed on each TX port of operating mode
without summing or adding 10log (N) since the limit is relative emission limit. Only
worst data of each operating mode is presented.

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
CH 149

REVY 100 kHz TINPVEN e ) REWY 100 kHz [TIMBVEN e )
VEW 300 kHz 757 dem VEW 300 kHz 5.40 dEm
25,77 el 2877 dBm At 20 0B ST 20ms 570Gz | o577 Rel 2877 dBm At 20 0B SWT4s 573572 GHE
Offset 1677 B Marker 2 [T1] Offset 1677 B Marker 2 [T1]
-38.37 dBm 0 -30.59 dBim
572500 GHZ 3997002 GHz
1 Marker 3 [TH] Marker 3 [TH]
10— sramm - ~35.96 dBm 10— rs7ad 3115 d
— 572435 GHz — 38 69095 GHz
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2577 Ret 2877 doim At 0 cE SWT 201ms SazesoHz | 677 Rel 2877 dom At 0 cE 45 & 2565 GHr
Ottset 16.77 dby Marker 2[T1] Offset 16.77 dB Marker 2[T1]
-41.43 dBm 0 -30.90 cBm
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10 -40.24 cBm 10 -31.09 dBm
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802.11n (20MHz)

REVY 100 kHz [T WP VIEW Marker 1 [T1] REVY 100 kHz [T WP VIEW Marker 1[T1]
VEW 300 kHz 840 dBm VEW 300 kHz .55 dBm
25,77 el 2877 dBm At 0 cE SWT 201ms sTstnGHz | o677, Ret 2877 dom At 0 cE SWT4s 574571 GHr
Offset 16.77 dB Marker 2 [T1] Offset 16.77 dB Marker 2 [T1]
=31 96 dBm 0 -30.26 cBm
§.72500 GHZ. 3859106 GHz
1 Marker 3[T1] 1 Marker 3[T4]
10 D019 471 dF; 3147 dBm 10 019471 dF; 3090 dBm
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-39.11 dBm 0 -31.05 dBm
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802.11n (40MHz)

CH 151

REVY 100 kHz [TIMBVEN e ) REVY 100 kHz [TIMBVEN e )
VEW 100 kHz 545 dm VEW 100 kHz 302 dem
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572500 GHZ 38 60105 GHz
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6. PHOTOGRAPHS OF THE TEST CONFIGURATION

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

Report No.: RF120330C20 95 Report Format Version 4.2.0




PUVE

B UE
svx\e

7828

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.

Copies of accreditation and authorization certificates of our laboratories obtained
from approval agencies can be downloaded from our web site:
www.adt.com.tw/index.5.phtml.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab: Hsin Chu EMC/RF Lab:
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26052943 Fax: 886-3-5935342

Hwa Ya EMC/RF/Safety/Telecom Lab:
Tel: 886-3-3183232
Fax: 886-3-3270892

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

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