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1. Customer Information

Company Name:

Connected Development LLC

Address: 5020 Weston Parkway
Suite 215
Cary NC
27513
United States
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2. Summary of Testing

2.1. General Information

Specification Reference: | 47CFR15.247

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2011:

Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference: | 47CFR15.107 and 47CFR15.109

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2011:

Part 15 Subpart B (Unintentional Radiators) - Sections 15.107 and 15.109

Specification Reference: | 47CFR15.207 and 47CFR15.209

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications) 2011:

Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209

Specification Reference: | RSS-Gen Issue 3 December 2010

Specification Title: General Requirements and Information for the Certification of Radio Apparatus

Specification Reference: | RSS-210 Issue 8 December 2010

Specification Title: Licence-exempt Radio Apparatus (All Frequency Bands):

Category | Equipment.

Site Registration: FCC: 209735; Industry Canada: 3245B-2

Location of Testing: RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

Test Dates:

04 August 2011 to 08 August 2011

2.2. Summary of Test Results

FCC
Reference IC Reference Measurement Result
(47CFR)
Part 15.109 RSS-Gen 4.10/6.1 | Receiver/ldle Mode Radiated Spurious Emissions @
Part RSS-Gen 4.6.2 . .
15.247(2)(2) RSS-210 AB.2(a) Transmitter 6 dB Bandwidth 9
RSS-Gen , ,
Part 2.1049 4.6.1/4.6.3 Transmitter 20 dB Bandwidth @
Part 15.247(e) | RSS-210 A8.2(b) | Transmitter Power Spectral Density Q9
Part RSS-Gen 4.8 . .
15.247(b)(3) RSS-210 A8.4(4) Transmitter Maximum Peak Output Power &
Part 15.247(d)/ | RSS-Gen 4.9 . . o
15.209(a) RSS-210 A8.5 Transmitter Radiated Emissions @
Part 15.247(d)/ | RSS-Gen 4.9 . . _
15.209(a) RSS-210 A8.5 Transmitter Band Edge Radiated Emissions @

Key to Results

@ - Complied

Q = Did not comply

RFI Global Services Ltd
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2.3. Methods and Procedures

Reference: ANSI C63.4 (2009)

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.

Page 6 of 73 RFI Global Services Ltd




TEST REPORT SERIAL NO: RFI-RPT-RP77944JD30A V3.0

VERSION 3.0 ISSUE DATE: 16 DECEMBER 2011

3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Vecima Networks

Model Name or Number: AMG1020

Serial number: 2887879 (radiated sample)
2887883 (conducted sample)

Hardware Version Number: 4.06

Software Version Number: 4 1.8

FCC ID: OPP-AMG1020X

IC Certification Number: 2943A-AMG1020

3.2. Description of EUT

The equipment under test was a Multi Mode Radio Telematics unit for vehicular use. It contains a
GSM/CDMA, Wi-Fi 802.11b/g and GPS capabilities. The Wi-Fi antenna is integral and the Customer stated
the gain as -1.8 dBi.

3.3. Modifications Incorporated in the EUT

No modifications were made to the EUT during testing.
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3.4. Additional Information Related to Testing

Technology Tested:

Digital Transmission System

Type of Unit: Transceiver
Modulation: BPSK, QPSK, 16 QAM and 64QAM
Data Rate: 1,2,5.5,11,6,9, 12, 18, 24, 36, 48 and 54 Mbps
Power Supply Requirement(s): Nominal 13.8V
Maximum Conducted Peak Output 24.4 dBm
Power:
Transmit Frequency Range: 2412 MHz to 2462 MHz
Transmit Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 1 2412
Middle 6 2437
Top 11 2462
Receive Frequency Range: 2412 MHz to 2462 MHz
Receive Channels Tested: Channel Channel
Channel ID Number Frequency
(MHz)
Bottom 1 2412
Middle 6 2437
Top 11 2462

Page 8 of 73
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Laptop

Brand Name: Dell

Model Name or Number: D610

Serial Number: CN-0C4708-48632-625-3186
Description: Laptop — ftp server
Brand Name: Lenovo

Model Name or Number: G560

Serial Number: CBL3805393
Description: External Wi-Fi router
Brand Name: Linksys by Cisco
Model Name or Number: WRT120N

Serial Number: JUTOOK843036
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):
e Receive/idle mode.

e Constantly transmitting a WiFi 802.11 signal on Bottom, middle and top channels at maximum
power.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

e Spurious Emissions: The EUT was placed into a conducted Wi-Fi link with an external Wi-Fi router.
A laptop was connected to this router supplying an ftp server function. Large files were then sent
from the EUT to the ftp server via the conducted link and measurements taken whilst this transfer
occurred. The channel number and selection of 802.11 b or g mode was set and controlled by the
external Wi-Fi router.

e Transmitter Spurious Emission prescans were performed with the EUT transmitting with a data rate
of 1 Mbps, as this was found to have the highest power on top channel and therefore determined to
be the worst case.

e Maximum Peak Output Power, Peak Power Spectral Density and Transmitter Band Edge were
tested at the highest data rates supported of BPSK, QPSK, 16 QAM and 64QAM as detailed in FCC
KDB 708876.

e 20dB Bandwidth and 6dB Bandwidth were tested on all data rates.

e Sample 2887879 was used for Transmitter/Idle spurious emission and transmitter band edge, while
all other tests were performed using sample 2887883.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6. Measurement
Uncertainty for details.
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5.2. Test Results

5.2.1. Receiver/ldle Mode Radiated Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 04 August 2011
Test Sample Serial No: 2887879
FCC Part: 15.109

Test Method Used:

As detailed in ANSI C63.10 Sections 6.3 and 6.5

referencing ANSI C63.4

Frequency Range:

30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 29
Relative Humidity (%): 35
Results: Quasi Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpV/m) (dB)
986.393 Vertical 29.7 54.0 24.3 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna

factor and cable loss.

2. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

3. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.

Page 12 of 73
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

115,103 Radated Enissons Clses B J0UHE-1GHz

RFI Global Services Ltd
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 04 August 2011
Test Sample Serial No: 2887879
FCC Part: 15.109
Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.6
referencing ANSI C63.4
Frequency Range: 1 GHz to 12.5 GHz

Environmental Conditions:

Temperature (°C): 29
Relative Humidity (%): 31
Results:
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
3140.281 Vertical 45.6 54.0 8.4 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

2. Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number K0002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.

3. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.
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Receiver/ldle Mode Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF ATt 0 dB Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 45.58 dByV  VBW 3 MHz Ref Lvi 39.85 dBYV  VBW 3 WHz
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5.2.2. Transmitter 6 dB Bandwidth

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 08 August 2011
Test Sample Serial No: 2887883

FCC Part: 15.247(a)(2)

Test Method Used: As detailed in ANSI C63.10 Section 6.9.1

Environmental Conditions:

Temperature (°C): 29

Relative Humidity (%): 23

Results: 802.11b 1 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 10.641 20.5 10.141 Complied
Middle 10.621 0.5 10.121 Complied
Top 10.261 =0.5 9.761 Complied

Results: 802.11b 2 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 10.912 0.5 10.412 Complied
Middle 10.891 0.5 10.391 Complied
Top 10.531 20.5 10.031 Complied

Results: 802.11b 5.5 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 10.731 20.5 10.231 Complied
Middle 10.802 20.5 10.302 Complied
Top 9.990 20.5 9.490 Complied

Results: 802.11b 11 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 11.002 20.5 10.502 Complied
Middle 10.802 0.5 10.302 Complied
Top 9.810 20.5 9.310 Complied
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Transmitter 6 dB Bandwidth (continued)

Results: 802.11g 6 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MH2z) (MHz)
Bottom 16.412 0.5 15.912 Complied
Middle 16.483 20.5 15.983 Complied
Top 16.483 20.5 15.983 Complied
Results: 802.11g 9 Mbps
Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 16.593 20.5 16.093 Complied
Middle 16.573 0.5 16.073 Complied
Top 16.573 20.5 16.073 Complied
Results: 802.11g 12 Mbps
Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MH2z) (MHz)
Bottom 16.593 20.5 16.093 Complied
Middle 16.393 20.5 15.893 Complied
Top 16.483 20.5 15.983 Complied
Results: 802.11g 18 Mbps
Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 16.503 0.5 16.003 Complied
Middle 16.323 0.5 15.823 Complied
Top 16.663 0.5 16.163 Complied
Results: 802.11g 24 Mbps
Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 16.323 20.5 15.823 Complied
Middle 16.232 0.5 15.732 Complied
Top 16.483 20.5 15.983 Complied
Results: 802.11g 36 Mbps
Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MH2z) (MH2z)
Bottom 16.593 20.5 16.093 Complied
Middle 16.413 0.5 15.913 Complied
Top 16.483 20.5 15.983 Complied

RFI Global Services Ltd
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 48 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 16.323 0.5 15.823 Complied
Middle 16.323 0.5 15.823 Complied
Top 16.303 20.5 15.803 Complied

Results: 802.11g 54 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 16.503 20.5 16.003 Complied
Middle 16.413 0.5 15.913 Complied
Top 16.303 0.5 15.803 Complied
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Transmitter 6 dB Bandwidth (continued)

Results: 802.11b 1

Mbps
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11b 2 Mbps
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Transmitter 6 dB Bandwidth (continued)

Results: 802.11b 5.5 Mbps
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Transmitter 6 dB Bandwidth (continued)

Results: 802.11b 11 Mbps
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9.80961P24 MHz|

30]

a0

Center 2.462 GHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011

16:44:43

4.5 MHz/

Span 45 MHz

_50) &0l
7 70
_gal _gal
Center 2.412 GHz 4.5 MHz/ Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 ritle: 77944JD30
Fonment A: BANDWIDTH Conment A: BANDWIDTH
ate: 08.AUG.2011 15:26:37 ate: 08.AUG.2011 15:52:40
Delta 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl -0.65 dB VBU 1 MHz
20 dBm 9.80961924 MHz ST 5 ms Unit dBm
10.3 ¢B Offsgt vi((T1] 306 dBnf e
2.45708517 GHz|
R ST S TIITTT 55 08
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 6 Mbps

Delta 1 [T1] RBW 300 kHz  RF Att 20 dB Delta 1 [T1] RBH 300 kHz  RF Att 20 oB
Ref Lv 0.37 db VBH 1 MHz Ref Lv -0.27 &8 VBH 1 MHz
20 dBnm 16.41282565 MHz ~ SWT 5 ms Unit dBn 20 dBm 16.48296533 MHz  SWT 5 ns Unit B
10.3 ¢B Offeet vi|ITL) -1[.32 B 10.3 B Offsgt vi|tT1 0,57 dBnf e
2.40383B58 GHz| 2.42883858 GHz|
1o 2T [ITTT T 37 08 1o 2T [ITTT [ 27 a8
lot 5.1 dB Yodt S—HH |01 5.28 B 548236533 HH
1 1
a ST, L a 28 a8 P

I A I J L] ﬂ

_60 60
7 _70]
_g0 _g0
Center 2.412 GHz 4.5 MHz/ Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 fritle: 77944JD30
Fonment A: BANDWIDTH Fonment a: BANDWIDTH
ate: 08.AUG.2011 15:22:50 ate: 08.AUG. 2011 15:58:21
Delta 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.11 dB VBH 1 MHz
20 dBm 16.48296593 MHz  SWT 5 ms Unit dBn
10.3 ¢B Offsgt vi((T1] 363 cBf g
2.45374B50 GHz|
10 2T[TTTT U TT a8

15.48296p393 MHz]
ALl 1.1F dB

oz [5.8¢ of FARALL M| Rl

i i)
.LnM‘Mle\ﬂ}“ﬂd vﬁ)uk&kal«ML

a0

Center 2.462 GHz 4.5 MHz/ Span 45 MHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:42:18
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 9 Mbps

k:l

Delta 1 L11] RBN 300 kHz  RF Att 20 dB Delta 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl -0.82 o8 VBH 1 MHz Ref Lvl -1.12 o8 VBU 1 MHz
20 dBn 16.59318637 MHz  SWT 5ms  Unit dBn 20 dBm 16.57314629 MHz  SWT 5ms  Unit dBm
10.3 ¢B Offeet vi|ITL) -1/.34 dBn) 10.3 B Offsgt vi|tT1 060 dBnf e
2.40383p88 Gy 2. 4287450 BHZ]
1o 2T [ITTT 82 a8 1o 2T [ITTT B | A G
ot 4.9 a8 559318537 |01 5.28 B 5573 T4t
1
d [TV TR vy ey ) 03 e by oy
— N ¥ 4 " i
i ./ T i
3 ./ '\%\‘ 30 I/H “\‘\J
A
. n/d o p ‘W«»WM W\Amu |

T

AN

M.MW

a0

4.5 MHz/ Span 45 MHz

Center 2.462 GHz
[ritle: 77344JD30
[omment A: BANDWIDTH

ate: 08.AUG.2011 16:40:10

50| 60
7 =
a0 a0
Center 2.412 BHz 4.5 MHz, Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 Iritle: 77944030
Fonment A: BANDHIDTH Fonment A: BANDHIDTH
ate: 08.AUG.2011 15:13:43 ate: 08.AUG.2011 16:00:51
Delta 1 [11] RBW 300 kHz  RF ALt 20 dB
Ref Lvl -0.11 o8 VBl 1 MHz
20 cBn 16.57314629 MHz ST 5ms  Unit oBn
10.3 ¢B Offsgt vi((T1] -3[.38 dBn|
2.45374850 GH|
10 2T[TTTT [ TT a8
15.57314529 1]
ot 1.35 8 " . N
B! IR fenr VIR
o2 |3.65 o3 !‘Nw ™ w\ﬁq
-1
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 12 Mbps

Delta 1 [TL] RBW 300 kHz  RF Att 20 dB Delta L [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.06 dB VBH 1 MHz Ref Lvl -1.56 dB VBW 1 MHz
20 dBn 16.69318637 MHz  SWT 5 ms Unit dBm 20 dBm 16.39278557 MHz ~ SWT 5 ms Unit dBm
10.3 ¢B Offeet vi|ITL) -2.31 dBn) 10.3 B Offsgt vi|tT1 0,36 dBnf e
2.40374850 GHZ 2.42883B58 GHZ
1o 2T [ITTT [ 06 o8 1o 2T [ITTT =55 o8
o1 3.9 a8 5.59318R37 MH 01 5.44 dB - 16739 57T
q EFIEMRITT BTN ] ab—n2ln 44 o o WW L
o2 208 dp 1 1
1) / 1 1)

WA'LAAMM M Ln i

a0

Center 2.462 GHz 4.5 MHz/ Span 45 MHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:37:15

5 'MM sl
50| 6]
2 =
_al _al
Center 2.412 GHz 4.5 MHz, Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 779443030 ritie: 779441030
Fomnent A: BANDWIDTH Fomnent a: BANDWIDTH
ate: 08.AUG.2011 15:17:19 ate: 08.AUG.2011 16:03:05
Delta 1 [11] RBW 300 kHz  RF ALt 20 dB
Ref Lvl -0.09 dB VBW 1 HHz
20 dBn 16.48296593 MHz  SWT 5ms  Unit dBn
10.3 ¢B Offsgt vi((T1] -3|.50 dBn|
2.45374850 GHz
10 2T[TTTT U9 a8
1648236593 HHz
ot 1.95 dB e R
o2 [3.74 dp v A \
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 18 Mbps

Delta 1 L11] RBN 300 kHz  RF Att 20 dB Delta 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lv -0.55 dB VBH 1 MHz Ref Lv 0.51 dB VBU 1 MHz
20 dBn 16.50300601 MHz  SWT 5ms  Unit dBn 20 dBm 16.32264529 MHz  SWT 5ms  Unit dBm
10.3 ¢B Offeet vi|ITL) -2l 41 B 10.3 B Offsgt vi|tT1 0).95 cBnf me
2.40374p50 BHY| 2.42892p85 67
1o 2T [ITTT 55 o8 1o 2T [ITTT 5T o8
Lot 5.1b a8 1550300501 rHz o1 5.91 d8 1 gy 15-327652529 Tz
q _ ERUNITY WITOVRY YWY L ob==02p.31 B yod MW
o2 [2.82 o5 Y

=
| >
|
—
| —1

i K
M | JFN %’“‘WM by ‘MMW‘W( Mm n

50| 60
7 =
a0 a0
Center 2.412 BHz 4.5 MHz, Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 Iritle: 77944030
Fonment A: BANDHIDTH Fonment A: BANDHIDTH
ate: 08.AUG.2011 15:15:03 ate: 08.AUG.2011 16:06:47
Delta 1 [11] RBW 300 kHz  RF ALt 20 dB
Ref Lvl -0.35 a8 VBl 1 MHz
20 cBn 16.66332665 MHz ST 5ms  Unit oBn
10.3 ¢B Offsgt vi((T1] -3.95 B gy
2.45385p32 GH|
10 2T[TTTT 095 a8

16.66332B65 MHz

ob2l_1.0¢ dB T e

D2 |3.96 dp y J‘W

mkkAw“J«wLFU &%WUM A

a0

Center 2.462 GHz 4.5 MHz/ Span 45 MHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:35:16
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 24 Mbps

‘N

Delta 1 [T1] RBW 300 kHz  RF Att 20 dB Delta 1 [T1] RBH 300 kHz  RF Att 20 oB
Ref Lvl -0.26 dB VBH 1 MHz Ref Lvl -0.36 B VBH 1 MHz
20 dBnm 16.32264529 MHz  SWT 5 ms Unit dBn 20 dBm 16.23246433 MHz  SWT 5 ns Unit B
10.3 ¢B Offeet vi|ITL) -0[-50 B 10.3 B Offsgt vi|tT1 1|, 72 B g
2.40392886 GHz| 2.42901804 GHz|

1o 2T [ITTT 025 o8 ‘"401 ) 2T [ITTT 035 o8
o1 4.9p dB 4533964 HH B T 16. 23246493 1]

o TRNUTER VTP PO e v =02 1]1.45 B TN W ey
F—7D>Z FT. 00 dg - \

i

N

. L
] fhy
ol AJWW Wu

a0

Center 2.462 GHz 4.5 MHz/ Span 45 MHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011

16:31:56

| ~
L
y ! " ol A N AM
50| 60
7 =
a0 a0
Center 2.412 BHz 4.5 MHz, Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 Iritle: 77944030
Fonment A: BANDHIDTH Fonment A: BANDHIDTH
ate: 08.AUG.2011 15:12:13 ate: 08.AUG. 2011 16:09:21
Delta 1 [11] RBW 300 kHz  RF ALt 20 dB
Ref Lvl -0.53 d8 VBl 1 MHz
20 cBn 16.482965393 MHz  SWT 5ms  Unit oBn
10.3 ¢B Offsgt vi((T1] -394 B gy
2.45374p50 GH7]
10 2T — 53 a8
1648236593 HHz
DL 147 dB e
e "
o2 |3.53 d Fi LT LA
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Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 36 Mbps

s - )‘M {)J o
i

Delta 1 [T1] RBW 300 kHz  RF Att 20 dB RBH 300 kHz  RF Att 20 oB
Ref Lv ~1.24 dB VBH 1 MHz Ref Lvl VBH 1 MHz
20 dBnm 16.59318637 MHz  SWT 5 ms Unit dBn 20 dBm ST 5 ns Unit B
10.3 ¢B Offeet vi|ITL) -1[.81 B 10.3 B Offsgt [T11 -0[. 19 B gy
2.40374B50 GHz| 2.42883858 GHz|
1o 2T [ITTT B | LG 1o TTTT /07 @8
ks |01 5.68 B
.78 dB 16.59318537 MHz| 16241282565 TTHZ]
q P LA | VRN U ab==02 .68 dB [ W
o222t df L) ! A X
!

| 1

a0

Center 2.462 GHz 4.5 MHz/ Span 45 MHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:23:53

50| 60
7 =
a0 a0
Center 2.412 BHz 4.5 MHz, Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 Iritle: 77944030
Fonment A: BANDHIDTH Fonment A: BANDHIDTH
ate: 08.AUG. 2011 15:09:57 ate: 08.AUG. 2011
Delta 1 [11] RBW 300 kHz  RF ALt 20 dB
Ref Lvl -0.38 a8 VBl 1 MHz
20 cBn 16.48296593 MHz ST 5ms  Unit oBn
10.3 ¢B Offsgt vi((T1] -3 41 B g
2.45374850 GHz
10 2T[TTTT —0 95 a8
1648236593 HHz
DL 1.48 0B s e
|02 [3.57 d Ll Y

Page 28 of 73

RFI Global Services Ltd



TEST REPORT

VERSION 3.0

SERIAL NO: RFI-RPT-RP77944JD30A V3.0

ISSUE DATE: 16 DECEMBER 2011

Transmitter 6 dB Bandwidth (continued)
Results: 802.11g 48 Mbps

Marker 1 [T1] RBW 300 kHz  RF Att 20 dB Delta 1 [T1] RBH 300 kHz  RF Att 20 oB
Ref Lvl -0.58 dén  VBW 1 MHz Ref Lvl 0.10 dB VBU 1 MHz
20 dBnm 2.40383868 BHz  SWT 5 ms Unit dBn 20 dBm 16.32264523 MHz  SWT 5 ns Unit B
10.3 ¢B Offeet vi|ITL) -0[.58 B 10.3 B Offsgt vi|tT1 0,38 dBnf e
2.40383B58 GHz| 2.42892886 GHz|
‘"4}1 b AT[ITTT T35 o8 1o 2T [ITTT [ 10 o8
-2 3 |01 5.78 B 5
] 1632264529 Tz 167322645253 T
1 1 ¢
d a8 L M s, ab—02h 79 g5l e e W
10 J \ 10 1
- / . Y i
) W i My
” MVJ MWN i
60 60
7 70
_g0 _g0
Center 2.412 GHz 4.5 MHz/ Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 fritle: 77944JD30
Fonment A: BANDWIDTH Fonment a: BANDWIDTH
ate: 08.AUG.2011 15:07:35 ate: 08.AUG.2011 16:13:22
Delta 1 LT1] RBH 300 kHz  RF Att 20 dB
Ref Lvl -1.55 dB VBH 1 MHz
20 dBm 16.30260521 MHz ~ SWT 5 ms Unit dBn
10.3 ¢B Offsgt vi((T1] 1178 B g
245383668 GHz|
10 2T[TTTT 155 a8
. 165.30260621 MHz|
ot 2.47 B
ol 1 ) it A
o253 & ,r/w AT g 1
-1
. ! A
, Y *,
o J by
5l A M\WW/ Mum
A'd 'y
-7
_80
Center 2.462 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30
Fonment A: BANDWIDTH
ate: 08.AUB.2011 16:26:15
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Transmitter 6 dB Bandwidth (continued)

Results: 802.11g 54 Mbps

Marker 1 111] RF ALt Delta 1 (T1] RBW 300 kHz  RF Att 20 dB
@Ref Lvl ~1.11 dém @Ref Lvl VBU 1 MHz
20 dBn 2.40374850 GHz Unit 20 dBm 16.41282565 MHz  SWT 5ms  Unit dBm
10.3 BB Offeft R T ’ 10.3 |8 Offegt 11 705 8] g
2.4037450 2.42883p88 67
1o T 1o TTTT RG]
ot 5.507 d | e loi 5,18 o8 —_ J5—rt2aaRE5—tH
i 1 A
—potes

i i
; J . N,
M f
” Al sl Ly
T R i
50| 6]
2 1
_al _al
Center 2.412 GHz 4.5 MHz, Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 779443030 ritie: 779441030
Fomnent A: BANDWIDTH Fomnent a: BANDWIDTH
ate: 08.AUG.2011 15:03:43 ate: 08.AUG.2011 16:15:44
Delta 1 LT1] RF AL
Ref Lvl 0.93 dB
20 dBm 16.30260521 MHz Unit
10.3 @B Offsét -3.15 a
2.45383868 GHz|
10} T
163025021 MHz
|01 1.8 dB e
POy
02 3.2 a8 f' i)
1
0 ‘M} »ﬂw
sl LWM by,
" | 2
7
ol
Center 2.462 GHz 4.5 Mz, Span 45 MHz
ritle: 779443030
Fomment A: BANDWIDTH
ate: 08.AUG.2011 16:23:47
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5.2.3. Transmitter 20 dB Bandwidth

Test Summary:

Test Engineer:

Crawford Lindsay

Test Date: 08 August 2011

Test Sample Serial No:

2887883

FCC Part:

2.1049

Test Method Used:

As detailed in ANSI C63.10 Section 6.9.1

Environmental Conditions:

Temperature (°C):

29

Relative Humidity (%):

23

Results: 802.11b 1 Mbps

20 dB Bandwidth

Channel (MHz)
Bottom 15.962
Middle 15.762

Top 16.032

Results: 802.11b 2Mbps

20 dB Bandwidth

Channel (MH2)
Bottom 16.323
Middle 15.942

Top 16.032

Results: 802.11b 5.5Mbps

20 dB Bandwidth

Channel (MHz)
Bottom 15.962
Middle 15.851

Top 15.852

Results: 802.11b 11Mbps

20 dB Bandwidth

Channel (MH2)
Bottom 15.962
Middle 16.032

Top 15.762

RFI Global Services Ltd
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Transmitter 20 dB Bandwidth (continued)

Results: 802.11g 6 Mbps

20 dB Bandwidth

Channel (MH2)
Bottom 18.490
Middle 19.008

Top 18.918

Results: 802.119 9 Mbps

20 dB Bandwidth

Channel (MH2)
Bottom 19.840
Middle 19.369

Top 19.188

Results: 802.11g 12 Mbps

20 dB Bandwidth

Channel (MH2)
Bottom 19.299
Middle 19.369

Top 20.000

Results: 802.11g 18 Mbps

20 dB Bandwidth

Channel (MH2)
Bottom 18.938
Middle 18.938

Top 19.279

Results: 802.11g 24 Mbps

Channel

20 dB Bandwidth

(MHz)

Bottom 18.848
Middle 18.487
Top 19.910

Results: 802.11g 36 Mbps

Channel

20 dB Bandwidth

(MHz)

Bottom 20.020
Middle 18.938
Top 19.188
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11g 48 Mbps

Channel 20 dB Bandwidth
(MHz)
Bottom 18.577
Middle 18.667
Top 18.918

Results: 802.119 54 Mbps

Channel 20 dB Bandwidth
(MHz)
Bottom 18.758
Middle 19.479
Top 19.369
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11b 1 Mbps

W 16.03206%13 MHz|

|——P2 |-12.06 @B

I
|t

30]

a0

Center 2.462 GHz 4.5 MHz/ Span 45 MHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:50:38

Delta 1 [TL] RBW 300 kHz  RF Att 20 dB Delta L [T1] RBW 300 kHz  RF Att 20 dB
Ref Lv 0.10 db VBH 1 MHz Ref Lvl 0.54 dB VBH 1 MHz
20 dBn 15.96192385 MHz ~ SWT 5 ms Unit dBm 20 dBm 15.76152305 MHz ~ SWT 5 ms Unit dBm
10.3 ¢B Offeet vi|ITL) -10/.00 Bl g 10.3 B Offsgt vi|tT1 -6[. 94 B gy
2.40410822 GH . 2. 429260958 GH
10}-5+—9 gl 4B, i 1Rl 1.5 dB SRR, 4
WW 2T[TTTT 010 o8 Sxast vy 2TTTTT 054 08
A\\ 15.95192B85 IHz] /j’ “\«\ 15. 76152305 MHZ
/ \ y/ \1
1) oo lig gg bs 0 0o 845 d L
o) _on)
4 MN’“’WM/ W\\L\"‘«u u M M
V4 \M,W ‘kw
_60 &0l
7 _70]
_gal _gal
Center 2.412 GHz 4.5 MHz/ Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 ritle: 77944JD30
Fonment A: BANDWIDTH Conment A: BANDWIDTH
ate: 08.AUG.2011 15:36:57 ate: 08.AUG.2011 15:45:46
Delta 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.59 db VBU 1 MHz
20 dBm 16.03206413 MHz ~ SWT 5 ms Unit dBm
10.3 ¢B Offsgt vi((T1] -12.93 B gy
2.45401P04 GHy]
L sy ey yeminas| 59 o8
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Transmitter 20 dB Bandwidth (continued)

Results: 802.11b 2 Mbps

=

.03206@ 13 MHZ]

|52 |-12.15 @B

L

30]

a0

Center 2.462 GHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:4B:52

4.5 MHz/

Span 45 MHz

Delta 1 [TL] RBW 300 kHz  RF Att 20 dB Delta L [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl -0.10 dB VBH 1 MHz Ref Lvl 0.60 B VBH 1 MHz
20 dBn 16.32264529 MHz ~ SWT 5 ms Unit dBm 20 dBm 15.94188377 MHz  SWT 5 ms Unit dBm
10.3 @B Offset vi|T1] -10).44 Bl g 10.3 (B Offset YT -9[.63 B gy
i T 2.40392B86 GHZ olot 11b7 o 242910822 GHZ
] 2l [IT1] =010 a8 AMSS MR NIBEE T 50 o8
16.32264529 1z /r‘ \ 15.94188B77 1z
y \1
~10——p545-5—f / \1 _yo—=D2 |-8.53 dp -/ e
o) ol
” m"M My r\‘ 40 w‘\ﬂl
Lo ! W
60l &0l
7 _70]
_gal _gal
Center 2.412 GHz 4.5 MHz/ Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 ritle: 77944JD30
Fonment A: BANDWIDTH Conment A: BANDWIDTH
ate: 08.AUG.2011 15:33:14 ate: 08.AUG.2011 15:43:08
Delta 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.37 db VBU 1 MHz
20 dBm 16.03206413 MHz ST 5 ms Unit dBm
10.3 ¢B Offsgt vi((T1] -121.71 B g
2.45392B86 GHz|
e TR FuNINES| 378
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Transmitter 20 dB Bandwidth (continued)

Results: 802.11b 5.

5 Mbps

Center 2.462 GHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:47:08

4.5 MHz/

Span 45 MHz

Delta 1 [TL] RBW 300 kHz  RF Att 20 dB Delta L [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl -0.07 dB VBH 1 MHz Ref Lvl 0.01 B VBH 1 MHz
20 dBn 15.96192385 MHz  SWT 5 ms Unit dBm 20 dBm 15.85170341 MHz  SWT 5 ms Unit dBm
10.3 ¢B Offeet vi|ITL) -10).21 dBn 10.3 B Offsgt vi|tT1 -6[. 78 B gy
olor o d e 2.40410B22 GHZ olot 117 2.429190840 GHZ
- WWW\ 2T[TTTT 07 o8 A N IR UGG
)/; \\‘\ 15.95192B85 IHz] 15.85170B41 MHz
1) polig 1y bg _jgf—=02 }8.83 d \
_oq) _on)
4 MMN hﬂm\%% n ,\VW M‘\AAAW
_60 &0l
7 _70]
_gal _gal
Center 2.412 GHz 4.5 MHz/ Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 ritle: 77944JD30
Fonment A: BANDWIDTH Conment A: BANDWIDTH
ate: 08.AUG.2011 15:23:34 ate: 08.AUG.2011 15:50:52
Delta 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.27 db VBU 1 MHz
20 dBm 15.85170341 MHz  SWT 5 ms Unit dBm
10.3 ¢B Offsgt vi((T1] -12[.35 dBn|
2.45401P04 GHy|
B TR e FymIaAS] 27 o8
PRI RN 15.85170B41 1HZ]
o
. / A,
=52 [12.31 |8 /" \\
30
4 l’“\/ \\‘\
MM ~ l“‘w
-7
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11b 11 Mbps

™| 15. 761525305 IHz]

. / N

P2 |-12.07 @B

=y
/’)

30]

a0

Center 2.462 GHz 4.5 MHz/ Span 45 MHz

[ritle: 77344JD30
[omment A: BANDWIDTH
ate: 08.AUG.2011 16:45:13

Delta 1 [T1] RBW 300 kHz  RF Att 20 dB Delta 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lv 0.21 db VBH 1 MHz Ref Lvl 0.58 dB VBH 1 MHz
20 dBn 15.96192385 MHz  SWT 5 ms Unit dBm 20 dBm 16.03206413 MHz  SWT 5 ms Unit dBm
10.3 ¢B Offeet vi|ITL) -10/. 19 dBn 10.3 B Offsgt vi|tT1 -9[.03 B gy
2.40410822 GH L 2.42901/804 GH
tolor ool en i \ofRL 11.35 dB . - 2
JMWW'V\ 2T[TTTT 02T o8 IR T 58 08
/,( 15.95192B85 IHz] /)’ 16.03206[413 1z
7! S DN =2t .6t d 3
o) _on)
_60 &0l
7 _70]
_gal _gal
Center 2.412 GHz 4.5 MHz/ Span 45 MHz Center 2.437 GHz 4.5 MHz/ Span 45 MHz
ritle: 77944JD30 ritle: 77944JD30
Fonment A: BANDWIDTH Conment A: BANDWIDTH
ate: 08.AUG.2011 15:27:12 ate: 08.AUG.2011 15:53:07
Delta 1 [T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl -0.57 dB VBU 1 MHz
20 dBm 15.76152305 MHz ~ SWT 5 ms Unit dBm
10.3 ¢B Offsgt vi((T1] -11.55 dBn|
2.45410B22 GHy|
B T cae T e P

RFI Global Services Ltd

Page 37 of 73



TEST REPORT

VERSION 3.0

SERIAL NO: RFI-RPT-RP77944JD30A V3.0

ISSUE DATE: 16 DECEMBER 2011

Transmitter 20 dB Bandwidth (continued)

Results: 802.11g 6 Mbps
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Transmitter 20 dB Bandwidth (continued)
Results: 802.119 9 Mbps

Delta 1 L11] RBN 300 kHz  RF Att 20 dB Delta 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.05 dB VBH 1 MHz Ref Lvl -0.67 o8 VBU 1 MHz
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11g 12 Mbps

Delta 1 [T1] RBW 300 kHz  RF Att 20 dB Delta 1 [T1] RBH 300 kHz  RF Att 20 oB
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11g 18 Mbps

Delta 1 L11] RBN 300 kHz  RF Att 20 dB Delta 1 (T1] RBW 300 kHz  RF Att 20 dB
Ref Lvl 0.23 dB VBH 1 MHz Ref Lvl 0.21 dB VBU 1 MHz
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11g 24 Mbps

Delta 1 [T1] RBW 300 kHz  RF Att 20 dB Delta 1 [T1] RBH 300 kHz  RF Att 20 oB
Ref Lvl 0.23 db VBH 1 MHz Ref Lvl -1.83 o8 VBH 1 MHz
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11g 36 Mbps
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Transmitter 20 dB Bandwidth (continued)
Results: 802.11g 48 Mbps
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Transmitter 20 dB Bandwidth (continued)

Results: 802.11g 54 Mbps

Delta 1 [T1] RBW 300 kHz  RF Att 20 dB Delta 1 [T1] RBH 300 kHz  RF Att 20 oB
Ref Lvl -0.03 o8 VBH 1 MHz Ref Lvl -0.32 o8 VBU 1 MHz
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5.2.4. Transmitter Power Spectral Density

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 08 August 2011
Test Sample Serial No: 2887883

FCC Part: 15.247(e)

Test Method Used: As detailed in ANSI C63.10 Section 6.11.2

Environmental Conditions:

Temperature (°C): 29

Relative Humidity (%): 23

Results: 802.11b 11 Mbps

Channel Output Power Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)
Bottom -6.8 8.0 14.8 Complied
Middle -5.2 8.0 13.2 Complied
Top -8.6 8.0 16.6 Complied
Note(s):

1. The results given in the above table are those for the mode and data rate which exhibited the highest
power spectral density.
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Transmitter Power Spectral Density (continued)

Results: 802.11b 11 Mbps

Marker 1 [T1] RBW 3 kHz RF Att 30 dB Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -6.76 dBm VBW 10 kHz Ref Lvl -5.15 dBm VBW 10 kHz
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5.2.5. Transmitter Maximum Peak Output Power

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 08 August 2011
Test Sample Serial No: 2887883
FCC Part: 15.247(b)(3)

Test Method Used: As detailed in ANSI C63.10 Section 6.10.2

Environmental Conditions:

Temperature (°C): 29
Relative Humidity (%): 23
Note(s):

1. The declared antenna gain was added to the measured conducted power to calculate the EIRP.
EIRP = Conducted peak power + Declared antenna gain

Results: 802.11b — 1 Mbps

Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 23.3 30.0 6.7 Complied
Middle 24.4 30.0 5.6 Complied
Top 20.8 30.0 9.2 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom 23.3 -1.8 215 36.0 14.5 Complied
Middle 244 -1.8 22.6 36.0 13.4 Complied
Top 20.8 -1.8 19.0 36.0 17.0 Complied
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Transmitter Maximum Peak Output Power (continued)
802.11b — 1 Mbps

Marker 1 (111 RBW 300 kHz  RF Att 30 dB Marker 1 (111 RBW 300 KHz _ RF Att 30 dB
Ref Lvl 9.38 dBn  VBM 1 MHz Ref Lvl 9.96 dBm VB 1Mz
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Transmitter Maximum Peak Output Power (continued)
Results: 802.11b — 11 Mbps

Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 23.2 30.0 6.8 Complied
Middle 22.0 30.0 8.0 Complied
Top 21.0 30.0 9.0 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom 23.2 -1.8 214 36.0 14.6 Complied
Middle 22.0 -1.8 20.2 36.0 15.8 Complied
Top 21.0 -1.8 19.2 36.0 16.8 Complied
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Transmitter Maximum Peak Output Power (continued)

802.11b — 11 Mbps

D 7
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20 dBm 2.46200000 GHz SWT 5 ms Unit dBm
20,
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2.46200[000 GHz|
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RFI Global Services Ltd

Page 51 of 73



TEST REPORT

VERSION 3.0

SERIAL NO: RFI-RPT-RP77944JD30A V3.0

ISSUE DATE: 16 DECEMBER 2011

Transmitter Maximum Peak Output Power (continued)

Results: 802.11g — 9 Mbps

Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 17.8 30.0 12.2 Complied
Middle 19.6 30.0 10.4 Complied
Top 15.8 30.0 16.2 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom 17.8 -1.8 16.0 36.0 20.0 Complied
Middle 19.6 -1.8 17.8 36.0 18.2 Complied
Top 15.8 -1.8 14.0 36.0 22.0 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: 802.11g — 9 Mbps

Marker 1 [
Ref Lvl

RF Att 30 dB

20 dBm 2.41200000 GHz B
20,
10.3 B Offogt 50 i
2.41200[000 GHz|
10|

0.00000[000 MHz|

T/ B4 dBn|

RF Att 30 dB

Marker 1 [T1]
Ref Lvl

20 dBm dBm
20,
10.3 @B Offset -11.07 dBm| g
2.43700p00 GHz|
10|

0.00000p00 MHz|

T3[.57 dBm|

2.46200000 GHz|

0.00000[000 MHz|

TS[ BT dBn|

o

Center 2.462 GHz

[ritle: 779441030
Comment A: EIRP

ate: 08.AUG.2011 11:1B8:56

Span 40 MHz

v W -4q)
_s0) _sol
-60) -60)
-70) -70)
Cl
-a0l -80l
Center 2.412 GHz Span 40 MHz Center 2.437 GHz Span 40 MHz
ritle: 77944JD30 Title: 773440030
Comment A: EIRP Comment A: EIRP
pate: 08.AUG. 2011 11:08:25 pate: 08.AUG. 2011
Marker 1 [ RF Att 30 dB
Ref Lvl
20 dBm 2.46200000 GHz dBm
10.3 BB Of fsgt -4 63 dBn

RFI Global Services Ltd

Page 53 of 73



TEST REPORT SERIAL NO: RFI-RPT-RP77944JD30A V3.0

VERSION 3.0 ISSUE DATE: 16 DECEMBER 2011

Transmitter Maximum Peak Output Power (continued)
Results: 802.11g — 18 Mbps

Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 17.4 30.0 12.6 Complied
Middle 19.0 30.0 11.0 Complied
Top 15.6 30.0 14.4 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom 174 -1.8 15.6 36.0 20.4 Complied
Middle 19.0 -1.8 17.2 36.0 18.8 Complied
Top 15.6 -1.8 13.8 36.0 222 Complied
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Transmitter Maximum Peak Output Power (continued)
Results: 802.11g — 18 Mbps

Marker 1 (111 RBW 300 kHz  RF Aatt 30 o8 Marker 1 (111 RBW 300 KkHz  RF Att 30 o8
Ref Lvl -0.93 dBn VB 1 Mz Ref Lvl -1.93 dBn VB 1 MHz
20 dBm 2.41200000 GHz ST 5ms  Unit dBm 20 dBm 2.43700000 GHz ~ SWT 5ms  Unit dBn
2 2
10.3 B Offset YTy -0/.93 cBn] 10.3 ¢B Offsgt VT -11.93 cBn e
2.41200000 GHz 2.43700p00 GHz
10 TH [PHR T735 a8n| 10 THFRR T9/UT o8|
CH|BW | 40.00000p00 HHZ MBN 40.00000P00 MHZ|
] ot o Lok i P
T Y v

M ki
A

CH |BW 240.00000[000 MHZ|

o

Center 2.462 GHz 4 MHz/ Span 40 MHz

[ritle: 779441030
Comment A: EIRP
ate: 08.AUG.2011 11:17:57

L -40
50 5
-60 -0
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C C
C c
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Center 2.412 GHz 4 MHz, Span 40 MHz Center 2.437 GHz 4 Mz, Span 40 Iz
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Fonment A: EIRP Fonment A: EIRP
bate: 08.AUG.2011 11:09:32 bate: 08.AUG.2011 10:48:21
Marker 1 (111 RBW 300 kHz  RF Att 30 dB
Ref Lvl -3.23 dBn  VBU 1 Mz
20 dBm 2.46200000 GHz  SWT 5ms  Unit dBm
10.3 |8 Offegt vttt 923 B g
2. 45200p00 GH7]
1o TH AR T5{ 55 d6n|
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Transmitter Maximum Peak Output Power (continued)
Results: 802.11g — 48 Mbps

Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 17.2 30.0 12.8 Complied
Middle 19.3 30.0 10.7 Complied
Top 15.8 30.0 14.2 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom 17.2 -1.8 154 36.0 20.6 Complied
Middle 19.3 -1.8 17.5 36.0 18.5 Complied
Top 15.8 -1.8 14.0 36.0 22.0 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: 802.11g — 48 Mbps

Marker 1 (111 RBW 300 kHz  RF Att 30 o8 Marker 1 (111 RBW 300 KkHz  RF Att 30 dB
Ref Lvl ~2.31 dBn  VBU 1 Mz Ref Lvl -2.02 dén  VBU 1 MHz
20 dBnm 2.41200000 GHz ST 5ms  Unit dBm 20 dBm 2.43700000 GHz ~ SWT 5ms  Unit dBn
2 2
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C c
-0l -a0l l
Center 2.412 GHz 4 MHz, Span 40 MHz Center 2.437 GHz 4 Mz, Span 40 Iz
ritie: 779441030 ritie: 779443030
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Transmitter Maximum Peak Output Power (continued)
Results: 802.11g — 54 Mbps

Channel Conducted Conducted Peak Margin Result
Peak Power Power Limit (dB)
(dBm) (dBm)
Bottom 17.8 30.0 12.2 Complied
Middle 20.6 30.0 9.4 Complied
Top 15.7 30.0 16.3 Complied
Channel Conducted Declared EIRP De Facto Margin Result
Peak Power | Antenna Gain (dBm) EIRP Limit (dB)
(dBm) (dBi) (dBm)
Bottom 17.8 -1.8 16.0 36.0 20.0 Complied
Middle 20.6 -1.8 18.8 36.0 17.2 Complied
Top 15.7 -1.8 13.9 36.0 221 Complied
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Transmitter Maximum Peak Output Power (continued)

Results: 802.11g — 54 Mbps

Marker 1 (111 RBW 300 kHz  RF Att 30 o8 Marker 1 (111 RBW 300 KkHz  RF Att 30 dB
Ref Lvl ~1.87 dBn VB 1 Mz Ref Lvl 0.91 dBn  VBW 1 MHz
20 dBm 2.41200000 GHz ST 5ms  Unit dBm 20 dBm 2.43700000 GHz ~ SWT 5ms  Unit dBn
2 2
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o c
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pate: 08.AUG.2011 11:11:49 pate: 08.AUG. 2011 10:45:40
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i
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5.2.6. Transmitter Radiated Emissions

Test Summary:

Nick Steele Test Date:

Test Engineer: 04 August 2011

2887879

Test Sample Serial No:

FCC Part: 15.247(d) & 15.209(a)

Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.5

referencing ANSI C63.4

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 29

Relative Humidity (%): 35

Results: Top Channel

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuv/m) (dBuv/m) (dB)
972.786 Vertical 30.0 54.0 24.0 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss.

2. Measurements below 1 GHz were performed in a semi-anechoic chamber (RFI Asset Number KO001) at
a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in
the centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

3. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.
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Transmitter Radiated Emissions (continued)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer: Crawford Lindsay Test Date: 04 August 2011
Test Sample Serial No: 2887879
FCC Part: 15.247(d) & 15.209(a)
Test Method Used: As detailed in ANSI C63.10 Sections 6.3 and 6.6
referencing ANSI C63.4
Frequency Range 1 GHz to 25 GHz

Environmental Conditions:

Temperature (°C): 29

Relative Humidity (%): 31

Results:

Frequency Antenna Peak Level Average Limit Margin

(GHz) Polarity (dBpv/m) (dBpV/m) (dB) Result

1829.659 \ 47.3 54.0 6.7 Complied

Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss

2. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the table above.
The peak level was compared to the average limit as opposed to being compared to the peak limit
because this is the more onerous limit.

The emission shown at 2462 MHz on the 1 GHz to 4 GHz plot is the EUT fundamental.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (RFI Asset Number K0002) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (RFI Asset Number KO001) at a distance of 3 metres. The EUT was placed at
a height of 80 cm above the reference ground plane in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna over the range 1 metre
to 4 metres.
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBIV 1 MHz  RF Att 0 dB
Ref Lvl 49.07 dBWV  VBW 3 MHz Ref Lvi 35.59 dByV  VBW 3 MHz
90 dBWV 1.16232465 GHz ~ SWT 7.5 ms Unit dBwv 90 dByV 3.65731463 GHz  SWT 7.5 ms Unit dByv
9,
vil[r1] 4907 dBy’ vi|[T1] 35/59 dBy
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Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 4.AUG.2011 11:41:58 Date: 4.AUG.2011 11:37:29
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB Marker 1 [T1] RBIV 1 MHz  RF Att 0 dB
Ref Lvl 39.93 dByV  VBW 3 MHz Ref Lvi 42.12 dBNSV  VBW 3 MHz
90 dBWV 4.92585170 GHz ~ SWT 5 ms Unit dBwv 90 dByV 6.92985972 GHz SWT 11.5 ms Unit dByvV
9
8 8(|
7C]
6C]
D1 54 |dByV D1 54 |dByV.
51 5C]
1
1
a v acklpdastdh g A A M P MWL
VTN IV Y WU AP W DY AR TRYE WEDZPY DTV 2 P Yo
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2 2(]
1 1c|
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[Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 4.AUG.2011 11:49:34 Date: 4.AUG.2011  11:56:47
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Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF ALt 0 dB
Ref Lvl 37.20 dByV VBW 3 MHz
80 dByV 12.54058116 GHz swT 27 ms unit dByV
D1 54 |dBYV

20

@

8,
(|
6]
5(]
4|

30}

Marker 1 [T1] RBIV 1 MHz  RF AtC 0 dB
Ref Lvi 45.99 dBNV  VBW 3 WHz
80 dByV 17.68436874 GHz ~ SWT 30 ms Unit dByv
D1 54 |dBYV
T
X etnd
——
VRV VTV FYE T L S T Wt
~ i

Start 18 GHz 850 MHz/ Stop 26.5 GHz
Title: 779443030
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 4.AUG.2011 14:02:47

Start 8 GHz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
Title: 779443030 Title: 779443030
Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL Comment A: RADIATED SPURIOUS EMISSIONS TX MODE TOP CHANNEL
pate: 4.AUG.2011 13:30:02 pate: 4.AUG.2011 13:38:58

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 48.43 dByV VBW 3 MHz
80 dByYV 25.92084168 GHz swT 49 ms unit dByV
k(
|-D1 54 |dBY
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5.2.7. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer: Nick Steele Test Date: 04 August 2011
Test Sample Serial No: 2887879
FCC Part: 15.247(d) & 15.209(a)
Test Method Used: As detailed in ANSI C63.10 Section 6.9.2
Environmental Conditions:
Temperature (°C): 28
Relative Humidity (%): 29
Results: 802.11b 11Mbps Peak
Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBuv/im) (dB)
2400 43.6 70.0* 26.4 Complied
2483.5 51.5 74.0 22.5 Complied
Results: 802.11b 11Mbps Average
Frequency Level Limit Margin Result
(MHz) (dBuVv/m) (dBuv/im) (dB)
2483.5 38.4 54.0 15.6 Complied
Results: 802.11g 9Mbps Peak
Frequency Level Limit Margin Result
(MHz) (dBpuv/m) (dBuv/m) (dB)
2400 61.2 69.6* 8.4 Complied
2483.5 56.2 74.0 17.8 Complied
Results: 802.11g 9Mbps Average
Frequency Level Limit Margin Result
(MHz) (dBuv/m) (dBuv/m) (dB)
2483.5 38.4 54.0 15.6 Complied
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11g 18Mbps Peak

Frequency Level Limit Margin Result
(MH2) (dBpuVv/m) (dBpVv/m) (dB)
2400 54.8 68.3* 13.5 Complied
2483.5 57.1 74.0 16.9 Complied
Results: 802.11g 18Mbps Average
Frequency Level Limit Margin Result
(MH2) (dBuVv/m) (dBuVv/m) (dB)
2483.5 40.8 54.0 13.2 Complied
Results: 802.11g 48Mbps Peak
Frequency Level Limit Margin Result
(MHZ) (dBuVv/m) (dBuVv/m) (dB)
2400 55.8 69.3* 13.5 Complied
2483.5 58.6 74.0 15.4 Complied
Results: 802.11g 48Mbps Average
Frequency Level Limit Margin Result
(MHZ) (dBuVv/m) (dBuVv/m) (dB)
2483.5 40.2 54.0 13.8 Complied
Results: 802.11g 54Mbps Peak
Frequency Level Limit Margin Result
(MH2) (dBuVv/m) (dBuVv/m) (dB)
2400 58.0 69.3* 11.3 Complied
2483.5 55.9 74.0 18.1 Complied
Results: 802.11g 54Mbps Average
Frequency Level Limit Margin Result
(MH2) (dBpVv/m) (dBpVv/m) (dB)
2483.5 39.0 54.0 15.0 Complied
Note(s):

1. The final measured value, for the given emission, in the table above incorporates the calibrated antenna

factor and cable loss.
2. *-20 dBc limit.

Page 66 of 73

RFI Global Services Ltd




TEST REPORT

VERSION 3.0

SERIAL NO: RFI-RPT-RP77944JD30A V3.0

ISSUE DATE: 16 DECEMBER 2011

Transmitter Band Edge Radiated Emissions (continued)

802.11b 11Mbps

Varker 1 [T1] RBW 100 kHz  RF AtT 0 B
Ref LvI 43.55 dBYV  VBW 300 kHz
100 dBYV 2.40000000 GHz ~ SWT 12.5 ms  Unit dByv
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Marker 1 [T1] RBW 1 MHz  RF ALt 0 dB
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100 dByV 2.48350000 GHz swT 5 ms unit dByV
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Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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100 dBWV 2.48350000 GHz SWT 12.5 s unit dByV
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Upper Band Edge Average Measurement
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Transmitter Band Edge Radiated Emissions (continued)

802.11b 9Mbps

Lower Band Edge Peak Measurement

2 Varker 1 [T1] RBI 100 kHz  RF ALt 0 ds Marker 1 [T1] RBI 1 MHz | RF ALt 0 ds
& ret Lvi 61.13 dBYV  VBW 300 kHz Ref Lvi 56.23 dBYV  VBW 3 MHz
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Transmitter Band Edge Radiated Emissions (continued)

802.11b 18Mbps

Lower Band Edge Peak Measurement
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Transmitter Band Edge Radiated Emissions (continued)
802.11b 48Mbps
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Transmitter Band Edge Radiated Emissions (continued)
802.11g 54Mbps
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calcula.ted

Level (%) Uncertainty
Conducted Maximum Peak Output Power 2.4 GHz t0 2.4835 GHz 95% 1+0.27 dB
Spectral Power Density 2.4 GHz t0 2.4835 GHz 95% 12.94 dB
6 dB Bandwidth 2.4 GHz t0 2.4835 GHz 95% 10.92 ppm
20 dB Bandwidth 2.4 GHz to 2.4835 GHz 95% +0.92 ppm
Radiated Spurious Emissions 30 MHz to 26.5 GHz 95% 12.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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Appendix 1. Test Equipment Used

RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due Months
A1368 | Directional Coupler | Pasternack PE2214-10 None Calibrated -
Enterprises. before use
A1396 | Attenuator Huber + Suhner 757987 6810.17.B 08 Jul 2012 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 20 Jun 2012 | 12
A1818 | Antenna EMCO 3115 00075692 05 Sep 2011 | 12
A1834 | Attenuator Hewlett Packard 8491B 10444 26 Jul 2012 | 12
A253 Antenna Flann Microwave 12240-20 128 05 Sep 2011 | 12
A254 Antenna Flann Microwave 14240-20 139 05 Sep 2011 | 12
A255 Antenna Flann Microwave 16240-20 519 05 Sep 2011 | 12
A256 Antenna Flann Microwave 18240-20 400 05 Sep 2011 | 12
A436 Antenna Flann Microwave 20240-20 330 05 Sep 2011 | 12
A553 Antenna Chase CBL6111A 1593 26 Mar 2012 | 12
K0001 | 5m Semi-Anechoic | Rainford EMC N/A N/A 29 May 2012 | 12
Chamber
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 05 Sep 2011 | 12
M1124 | Test Receiver Rohde & Schwarz | ESI26 100046K 29 Jun 2012 | 12
M1242 | Spectrum Analyser | Rohde & Schwarz | FSEM30 845986/022 | 03 Dec 2011 | 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 04 Feb 2012 | 12
S011 DC Power Supply Instek PR-3010H 9401270 Calibrated -
before use

NB In accordance with UKAS requirements all the measurement equipment is on a calibration schedule.
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