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1. Customer Information

Company Name: TDK Electronics Ireland Ltd

Address: WPAN Module Group
3022 Lake Drive, City West Business Campus
Dublin
24
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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) 2008:
Part 15 Subpart C (Radio Frequency Devices) - Section 15.247

Specification Reference:

47CFR15.107 and 47CFR15.109

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2008:

Part 15 Subpart B (Radio Frequency Devices) - Sections 15.107 and 15.109

Site Registration:

FCC: 209735

Location of Testing:

RFI Global Services Ltd, Wade Road, Basingstoke, Hampshire, RG24 8AH.

Test Dates:

14 March to 16 March 2009

2.2. Summary of Test Results

FCC Reference Measurement Port Type Result
(47CFR)

FCC Part 15.107 Standby AC Conducted Emissions AC Mains @
FCC Part 15.109 Standby Radiated Spurious Emissions Antenna @
FCC Part 15.247(a)(2) Transmitter 6 dB Bandwidth Antenna @
FCC Part 2.1049 Transmitter 20 dB Bandwidth Antenna 2
FCC Part 15.247(e) Transmitter Peak Power Spectral Density Antenna QD
FCC Part 15.247(b)(3) Z'IEr?S;;nltter Maximum Peak Output Power Antenna 7
FCC Part 15.247(d) & . . I
15.209(a) Transmitter Radiated Emissions Antenna 2
FCC Part 15.247(d) & Transmitter Band Edge Radiated Emissions Antenna QD

15.209(a)

Key to Results

@ - Complied

5 Did not comply

RFI Global Services Ltd
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2.3. Methods and Procedures

Reference: ANSI C63.4 (2003)

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

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.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Description:

SDIO Demonstrator

Brand Name:

QRF4001-SDIO

Model Name or Number:

SD2067

Part Number: SDIO 5 PP4
Serial Number: 695.372

MAC ID: 008098-986C0352
Hardware Version Number: Sdiov4.0
Software Version Number: Unitest V5.0

FCC ID Number:

W3RQRF4001SDIO

3.2. Description of EUT

The equipment under test was a SDIO demonstrator for QFR4001 WLAN Module. The equipment

has 802.11 b/g technologies operating in the 2.4 GHz band.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

RFI Global Services Ltd
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3.4. Additional Information Related to Testing

Technology Tested: 802.11 b/g
Power Supply Requirement: 3.3VvDC
Type of Unit: Transceiver
Modulation Type: BPSK, QPSK, CCK, 16QAM, 64QAM
Data Rate: 802.11b (DSSS): 1, 2, 5.5, 11 Mbps
802.11g (OFDM): 6, 9, 12, 18, 24, 36, 48, 54 Mbps
Maximum RF Power Output: 16 dBm (802.11b); 13 dBm (802.119)
Transmit Frequency Range: 2412 MHz to 2462 MHz
Transmit Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 2412 1
Middle 2437 6
Top 2462 11
Receive Frequency Range: 2412 MHz to 2462 MHz
Receive Channels Tested: Channel
Channel
Channel ID Number Frequency
(MHz)
Bottom 2412 1
Middle 2437 6
Top 2462 11
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3.5. Support Equipment

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

Description:

USB to SPI Converter

Model Name or Number:

CSR plc — 1324 USB <> SPI Converter

Serial Number:

10159

Description: SPI Voltage Level Shifter
Model Name or Number: SP14001

Serial Number: None Stated

Hardware Version Number: V2.0

Description: CSR UniFl Test PC Software Suite
Model Name or Number: Unitest V5.0

Serial Number: N/A

Software Version Number: V5.0

RFI Global Services Ltd
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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 Transmit mode operating at maximum output power with a modulated carrier. The highest
data rate per modulation scheme was tested and the modulations / data rates tested were:

- 9 Mbps — BPSK
- 18 Mbps — QPSK
- 11 Mbps — CCK

- 36 Mbps — 16QAM
- 54 Mbps — 64QAM

¢ Standby mode the EUT was not transmitting for all testing. The receiver was set to wait for
a beacon signal from a 802.11 access point.

4.2. Configuration and Peripherals

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

e Transceiver mode: A support laptop was connected to the communications interface board,
which in turn, was connected to the EUT. The EUT was put though the different modulation
schemes available, and the worse case selected for each test case. The EUT was powered
by a 3.0 to 3.3 V DC bench supply, in addition, the communications interface board was
powered by a 5V DC supply from the support laptop via a USB cable, which also provided
the communications interface directly to the EUT.

e Standby mode: The support laptop set the EUT into standby mode searching for a beacon
from a wireless 802.11 access point. The transmitter of the EUT was not operational at any
time whilst in this mode. The EUT was powered by a 3.0 to 3.3 V DC bench supply, in
addition, the communications interface board was powered by a 5 V DC supply from the
support laptop via the USB cable, which also provided the communications interface
directly to the EUT.
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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

5.3. Standby AC Conducted Spurious Emissions

Test Summary:

FCC Part: 15.107

Test Method Used: As detailed in ANSI C63.4 Section 7 and relevant annexes

Environmental Conditions:

Temperature Range (°C): 24

Relative Humidity Range (%): 40

Results: Quasi Peak Detector Measurements

Frequency Line Quasi Peak Limit Margin Result
(MHz) Level (dBpv) (dB)
(dBpV)
0.186000 Neutral 44.2 64.2 20.0 Complied
0.559500 Live 1 50.1 56.0 5.9 Complied
1.117500 Live 1 50.3 56.0 5.7 Complied
1.603500 Live 1 445 56.0 11.5 Complied
1.680000 Live 1 50.6 56.0 54 Complied
1.684500 Live 1 47.0 56.0 9.0 Complied
4.501500 Live 1 31.8 56.0 24.2 Complied
4.515000 Live 1 35.0 56.0 21.0 Complied
Results: Average Detector Measurements
Frequency Line Average Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
0.186000 Neutral 37.6 54.2 16.6 Complied
0.397500 Neutral 42.0 47.9 5.9 Complied
0.442500 Neutral 37.2 47.0 9.8 Complied
0.559500 Live 1 38.3 46.0 7.7 Complied
1.117500 Live 1 35.7 46.0 10.4 Complied
1.675500 Live 1 36.1 46.0 9.9 Complied

Page 12 of 55

RFI Global Services Ltd




TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Standby AC Conducted Spurious Emissions (continued)

FCC Part 15 Class B Voltage with 2-Line-LISN scans
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5.4. Standby Radiated Spurious Emissions

Test Summary:

FCC Part:

15.109

Test Method Used:

As detailed in ANSI C63.4 Section 8 and relevant annexes

Frequency Range:

30 to 1000 MHz

Environmental Conditions:

Temperature Range (°C): 24

Relative Humidity Range (%): 29

Results:

Frequency Antenna Level Limit Margin Result

(MHz) Polarity (dBpVv/m) (dBpVv/m) (dB)
30.942 Vertical 24.7 40.0 15.3 Complied
53.327 Vertical 25.9 40.0 14.1 Complied
166.072 Vertical 20.2 435 23.3 Complied
364.349 Vertical 36.8 47.0 10.2 Complied
400.001 Vertical 25.1 47.0 21.9 Complied
432.385 Vertical 31.5 47.0 15.5 Complied

Marker 1 [T1] RBW 100 kHz ~ RF Att 0 dB
Ref Lvi 39.56 dByV VBW 300 kHz
70 dByV 364.34869739 MHz swT 300 ms unit dByV

v1[r1] 39]56 dBy!
3¢4.34864739 MHZ]

Center 515 MHz 97 MHz/ Span 970 MHz

pate: 14.MAR.2009 16:04:44

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

Test Summary:

FCC Part: 15.109
Test Method Used: As detailed in ANSI C63.4 Section 8 and relevant annexes
Frequency Range: 1to 12.75 GHz

Environmental Conditions:

Temperature Range (°C): 24

Relative Humidity Range (%): 29

Results: Highest Peak Level

Detector Transducer Actual . .
Frequency Anten_na Level Factor Level Limit Margin Result
(GHz) Polarity (dBuv) (dB) (dBuv/m) (dBpVv/m) (dB)
12.445 Vertical 41.2 12.8 54.0 74.0 20.0 Complied
Results: Highest Average Level
Frequency Anten.na Dﬁteevcélor Tre?:r;sctzgrcer '?_Z%J:l“ Limit Margin Result
(GHz) Polarity (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
12.598 Vertical 30.0 12.8 42.8 54.0 11.2 Complied
Note(s):

1. 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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Standby Radiated Spurious Emissions (continued)

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvl 43.35 dByYV VBW 3 MHz
70 dByV 3.90981964 GHz SWT 7.5 ms unit dByV
7
6
D1 54 dByV
50|
1

Center 2.5 GHz

Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref LvI 46.41 dBYV VBW 3 MHz
70 dByV 6.97595190 GHz SWT 10 ms Unit dByV
7
60|
|-D1 54 |dBY

30|

300 MHz/ Span 3 GHz
Date: 14 .MAR.2009 16:13:00
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 53.99 dByV VBW 3 MHz
80 dBywV 12.44539078 GHz SwT 27 ms unit dByV
8
[-D1 74 dBy

MMW

40

Center 10.375 GHz

Date: 14.MAR.2009 16:19:59

475 NHz/

Span 4.75 GHz

Center 5 GHz 400 MHz/ Span 4 GHz
Pate: 14.MAR.2009 16:17:46
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 42.81 dByV VBW 3 MHz
80 dByV 12.59769539 GHz SWT 27 ms unit dByV
7
|-D1 54 |dBy

40|

30|

10|

Center 10.375 GHz

Pate: 14.MAR.2009 16:22:30

475 MHz/

Span 4.75 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying table.
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5.5. Transmitter 6 dB Bandwidth:

Test Summary:

FCC Part: 15.247(a)(2)

Test Method Used: FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 9 Mbps - BPSK

Transmitter 6 dB Limit Marain
Channel Bandwidth (MH2) (MI‘?Z) Result
(MHz)
Bottom 16.273 >0.5 15.773 Complied
Middle 16.273 >0.5 15.773 Complied
Top 16.273 >0.5 15.773 Complied
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Transmitter 6 dB Bandwidth (continued)

2.40386(373
-0 15 dB

7 Delta 1 [T1] REH 10 o8
Ref Lvl -0.15 dB VB
20 dBm 16.27254509 MHz  SWT dBn
0
31.7 {8 Offsbt 58 dan

5.27254503 MHz]

P

F

_4n)

Delta 1 [11] RBH 100 Kkiz  AF ALt 10 ot
@Ref Lvl -0.19 dB VBW 300 KHz
20 dBn 16.07254503 MHz  SHT 0 ns  Unit dBm
0
31.7 B Dffset vi|(T1] -3.73 dBm| gy
2.42894389 GHz|
10 ST(TTTT —O T a8

16.27254503 MHZ|

Il W Wwvjw T

Center 2.437 GHz

ate: 14.MAR. 2003

10:27:31

4 MHz/ Span 40 MHz

2.453B86(373 GHz|

a0l
Center 2.412 BHz 4 MHz/ Span 40 Mz
ate: 14.11AR.2003  10:26:01
Delta 1 111] 10 0B
Ref Lvl -0.41 B
20 dBn 16.27254509 MHz dBn
31.7 BB Offskt 45 &

-0[. 4T dB
6.27254509 MHz|

-

Center 2.462 GHz

ate: 14 .MAR.2008

4 MHz/

10:29:46

Span 40 MHz
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Transmitter Minimum 6 dB Bandwidth (continued)

Test Summary:

FCC Part:

15.247(a)(2)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

29

Results: 18 Mbps - OPSK

Transmitter 6 dB

; Limit Margin
Channel Bandwidth (MHz2) (Ml-?z) Result
(MHz)
Bottom 16.273 > 15.773 Complied
Middle 16.433 > 15.933 Complied
Top 16.433 > 15.933 Complied
Delta 1 [T1] 100 kHz RF Att 10 dB £ Delta 1 [T1] R-F Att 10 dB
@Ref Lvl -0.29 dB 300 kHz Ref Lvl 0.56 dB
20 dBm 16.27254509 MHz 10 ms Unit dBm 20 dBm 16.43286573 MHz Unit dBm
31.7 B Offsgt viliT1) 302 B g 31.7 BB Offset -3.59 dBn) e
2.40378357 GHz 2.42878357 GHzf
! Al [TTTT -0 29 dB 056 dB
6.27254509 MHz 116.43286673 MHz|
ikt !uuk\ et b et
*‘ /I \
il P, Ll T
10|kl o Y M
ML
0] 80|
_70) -70)
JwCemer 2.412 GHz 4 MHz/ Span 40 MHz ﬂnEer\ter‘ 2.437 GHz 4 MHz/ Span 40 MHz
ate: 14 .MAR.2008 10:35:30 ate: 14 .MAR.2009 10:33:56

™

Delta L L11] 100 kHz  RF Alt 10 B
@Ref Lvl -0.09 dB 300 Kz
20 dBm 16. 43286573 MHz 10 ns Unit Bm
31.7 dB Offspt Y1{(T1] -3 72 dBn
2.45378357 GHz
L ST(TTTT 0T &8
543286573 MHz
P ) iy
S

\\‘\4 |

!
\
\

A

80

Center 2.462 GHz

ate: 14 .MAR.2009

4 MHz,

10:32:11

Span 40 MHz

RFI Global Services Ltd
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Transmitter Minimum 6 dB Bandwidth (continued)

Test Summary:

FCC Part: 15.247(a)(2)

Test Method Used: FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 11 Mbps - CCK

Transmitter 6 dB
Channel Bandwidth
(MHz)

Limit Margin

(MH2) (MH2) Result

Bottom 11.062 >0.5 10.562 Complied

Middle 11.302 >0.5 10.802 Complied

Top 11.543 >0.5 11.043 Complied

Delta 1 [T1] ROW 100 KHz  RE AIL 10 08 Delta 1 [T1] RBH 100 Kz RF ALL 10 b

Ref Lvl 0.36 B VBW 300 kHz Ref Lvl 0.10 B VBH 300 khHz
20 dBm 11.06212425 MMz~ SWT 10 ms Unit dBm 20 dBn 11.30260521 MHz  SWT 10 ms Unit dBm

31.7 B Offspt Y1{(T1] 328 8| g 31.7 B Offsgt vi{IT1) 2.93 dBn| g
2.40626854 BHz 2.43134870 GHz
1 1
TITTTT 0736 db TITTTT 010 dB
Ww e [T vy a

,léwﬁ \1.\“ 11.06212425 MHz| /1,4-' “»M;\‘ 1.30260521 MHz|

/}'

P v W\ N “””‘““\\

o W
60l -60)
_70) -70)
a0 el

Center 2.412 GHz 4 MHz/ Span 40 MHz Center 2.437 GHz 4 MHz/ Span 40 MHz
ate: 14 MAR.2003 13:40:33 ate: 14.MAR.2009 13:45:46

Delta 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.11 dB VBUW 300 kHz
20 dBm 11.54308617 MHz SWT 10 ms Unit dBm
31.7 @B Offset v1(IT1] 1|.72 dBm a

2.45626B54 GHz

IT1T -0 1T dB

T
X
MW”‘““\AN 11.54308617 MHz

v

_60
80

Center 2.462 GHz 4 MHz, Span 40 MHz
ate: 14 .MAR.2009 13:47:25
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Transmitter Minimum 6 dB Bandwidth (continued)

Test Summary:

FCC Part:

15.247(a)(2)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

29

Results: 36 Mbps — 160AM

Transmitter 6 dB

Channel Baphﬁ:'vzi;jth (IR;lmlzt) h(/ll\ergzI;] Result
Bottom 16.433 > 15.933 Complied
Middle 16.433 > 15.933 Complied

Top 16.433 > 15.933 Complied

Delta 1 111] ROW 100 KHz  RE AIL 10 08

@Ref Lvl 0.03 B VBW 300 kHz
20 dBn 16.43286573 MHz  SWT 10 ms  Unit dBm
31.7 B Offspt Y1{(T1] -2.33 dbn|
2.403780357 GHz
! ST[ITTT U RIERGE]
6. 43286573 Mz

IO PP Y 0 O T

o

b

\

\

_60

-7

_80

Center 2.412 GHz 4 MHz/ Span 40 MHz
ate: 14.11AR.2009  10:46:38
Delta 1 [T1] RB 100 kHz  RF Aft 10 db
Ref Lvl 0.33 dB VBH 300 kHz
20 dBn 16.43286573 MHz  SWT 10 ms Unit dBm
31.7 dB Offspt Y1{(T1] -3.25 dbn|
2.45378357 GHz|
! AT[ITTT 0733 &6
15.43286673 MHz
“"M'u' - | J“MM‘
) /] M/dlm\ T\
W ke MW“ uw
50
_60)
_gol
Center 2.462 GHz 4 MHz, Span 40 MHz
ate: 14 .MAR.2009 10:43:41

Delta 1 [T1] RBH 100 Kz RF ALL 10 b
@Ref Lvl -0.28 dB VBH 300 khHz
20 dBn 16.43286573 MMz SWT 10 ms Unit dBm
31.7 B Offsgt vi{IT1) 242 dBn| e
2.42878857 GHz
al [[TTT -0-28 dB
6.43286573 MHz|
PO Y I O O Y

P

T

\

\

ate:

Center 2.437 GHz

4 MHz/

14.MAR.2009 10:45:28

Span 40 MHz

RFI Global Services Ltd

Page 21 of 55




TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Minimum 6 dB Bandwidth (continued)

Test Summary:

FCC Part: 15.247(a)(2)

Test Method Used: FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 54 Mbps — 640AM

Transmitter 6 dB
Channel Bandwidth
(MHz)

Limit Margin

(MH2) (MH2) Result

Bottom 16.433 >0.5 15.933 Complied

Middle 16.513 >0.5 16.013 Complied

Top 16.513 >0.5 16.013 Complied

Delta 1 111] ROW 100 KHz  RE AIL 10 08 Delta L (111 RBH 100 Kz RF ALL 10 b
@Ref Lvl 1.97 &8 VBW 300 kHz @Ref Lv -0.92 o8 VBW 300 kHz
20 dBn 16.43286573 MHz  SWT 10 ms  Unit dBm 20 dBm 16.51302605 MHz ~ SWT 10 ms  Unit B
31.7 B Offspt Y1{(T1] -2 42 dBn 31.7 B Offsgt vi{IT1) -2.30 dBn| e
2.403780357 GHz 2.42878357 Btz
! AT[ITTT 197 o8 ! 2T [ITTT U927 a8
6. 43286573 Mz 551302505 7|
VIO PP T VO VY O g pddoy fd e | (|

R Bl 1

/ \ / \
, / \ , i !
ool LMWJWMWW MWWM N A@WMM MM

Ml p
0] 6]
20 =
a0 g0l
Center 2.412 GHz 4 MHz/ Span 40 MHz Center 2.437 GHz 4 MHz/ Span 40 MHz
aie: 14.1MAR.2009  10:48:02 ate: 14.11AR.2008 10:43:28
Delta 1 111] RBW 100 KHz  RF At 10 oB
Ref Lvl -1.09 dB VBU 300 kHz
20 dBn 16.51302605 MHz ~ SWT 10 ms  Unit dBm
31.7 BB Offskt vt [E L -
2.453780357 GHz
L ST(TTTT —1 0T &8
16.51302605 Mz
) [ | (”n

W%WM MF

_60
80

Center 2.462 GHz 4 MHz, Span 40 MHz
ate: 14 .MAR.2009 10:50:40
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5.6. Transmitter 20 dB Bandwidth

Test Summary:

FCC Part: 2.1049

Test Method Used: As detailed in ANSI C63.4 Section 13 and relevant annexes

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 9 Mbps - BPSK

Channel 20 dB Bandwidth
(kHz)
Bottom 18757.515
Middle 18276.553
Top 18196.393
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Transmitter 20 dB Bandwidth (continued)

Marker 1 1111 RBW 100 kHz  RF Att 10 dB Marker 1 1111 RBH 100 Kz R ALt 10 db
Ref Lv] 2.44 dBm  VBM 300 kHz Ref Lvl 2.01 dBn VBN 300 kHz
20 dBm 2.40698998 BHz  SWT 10 ms  Unit Bn 20 dBn 2.43070741 GHz  SWT {0 ms  Unit dBn
31.7 dB Offset vE{IT1) 244 o8| g 31.7 B Offset vi{[T1] 201 dBn] gy
2.40638998 GHz] 2.43070741 GHz|
! TP T8 75751503 Tz} ! TFH 18- 19639779 Tz
1 vTq{ [71] -19.65 dBn| 1 Ty [Tt -20.05 dBn|
ML]L»'MU Anlhwnn 2402740148 GH Ty P 42790180 GH,
\“‘U’J‘M T 0711 -22.73 8| iy r’ul‘*’l Nalw] (71 ) -20.98 dBn|
2.42143900 BH] 2.44509820 GHz|
R
0l V’/ \r Il Tj/ \h?
) \ 1/ \n N / \
|t i W oy
™™ [ fWWM H"Mﬂ
= 0
0] 50l
70) _
a0l el
Center 2.412 GHz 4 MHz/ Span 40 MHz Center 2.437 Gz 4 MHz/ Span 40 MHz
s te: 14.MAR.2003 11:00:20 ate: 14.MAR. 2008 11:01:21
—
Marker 1 111] RBW 100 kHz  RF Att 10 B
Ref Lv] 1.61 dBn  VBH 300 kHz
20 dBm 245570741 Bz SWT 10 ms  Unit Bn
31.7 B Offset vi(T1] 1)-61 B e
2.45570[741 BHe]
! Uz o U367 T2 TRz
1 vI] (711 18,43 cBn|
Tk NP N 450981196 GH
Ha Aoy A1 Mw’g 253 -201.40 dBn|
2.47101B04 BHy]
;
Y‘r \2
4 " .AW“M/ W‘V\w ‘Ww‘w\
=
-8
_70)
a0l
Center 2.462 GHz 4 MHz/ Span 40 IHz
ate: 14.11AR.2003  11:02:32
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TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter 20 dB Bandwidth (continued)

Test Summary:

FCC Part: 2.1049

Test Method Used: As detailed in ANSI C63.4 Section 13 and relevant annexes

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 18 Mbps - OPSK

20 dB Bandwidth

Channel (kH2)

Bottom 17955.912

Middle 17955.912

Top 17875.752

Marker 1 L[T1] ROW 100 khz  RF ALL 10 06 £ Marker 1 [T1] ROW 100 Kz RF AL 10 db
Ref Lvl 2.43 dBn  VBH 300 kHz Ref Lvl 2.09 dBm  VBH 300 khz
20 dBm 2.40570741 GHz  SWT 10 ms unit dBn 20 dBm 2.44201002 GHz ~ SWT 10 ms unit dBn
0 0
31.7 ¢B Offsgt vi|T1] .43 o8| g 31.7 {8 Dffspt vi|T1] 2,09 dBn) g
2.40570741 BHz 2.44201002 GH|
P 7 35591182 THZ ! TOFF 1795597182 TIHZ]
1 7] IT1] -18.38 dBn| [ A -18.96 dBn
A“MJIIA A;llkwi. 403012 GH P I R T 2 4280212 GH
LA "“‘MW Wl (71 -18.41 dBn| WL""““’WW Gl 171 -19.88 dBn
2.4210104 GHz 2.44601804 GH|
L %. ol Mk )
" W K
-6
-7
-80 g0l
Center 2.412 GHz 4 MHzs Span 40 MHz Center 2.437 BHz 4 MHz/ Span 40 MHz
ate: 14.11AR.2003 11:05:55 ate: 14.11AR. 2003 11:04:46
Marker 1 [T1] RBH 100 kHz  RF Att 10 dB
Ref Lvl 1.77 dBn  VBW 300 kHz
20 dBm 2.45570741 GHz  SWT 10 ms unit dBn
0
31.7 @B Offset vi|[T1] 177 B
245570741 GHz,
TP 17 87575150 THZ
1 vTq [T1] -20/.07 dBn|
4y P 4530RP12 GH.
v W] (711 -20[.11 dBn)
2.47093788 GHz
H,\A,J/QM/ JWWW\{ M
-6
-7
_80
Center 2.462 GHz 4 MHzs Span 40 MHz
ate: 14.11AR.2003 11:03:40
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter 20 dB Bandwidth (continued)

Test Summary:

FCC Part:

2.1049

Test Method Used:

As detailed in ANSI C63.4 Section 13 and relevant annexes

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

29

Results: 11 Mbps - CCK

Channel

20 dB Bandwidth
(kHz)

Bottom

18116.233

Middle

18116.233

Top

18116.233

—
RF Att

7 Marker 1 1700 ROW 100 Kiz  RF AL 10 06
Ref Lvl 7.8 dBn  VBW 300 KHz
20 dBm 2.4392B8457 GHz SWUT 10 ms unit dBm
o
31.7 {8 Dffspt vi|T1] 7.88 dbn|
2.43928457 GHz]
. (8] ] ~ 11623745 THZ]
W"‘”‘kw vT{ 1711 13,56 dbn|
My o 427an1an G
/“w \W\ BT -13.42 den|
2.44601804 GHz
/ \
WA

i

ate:

Center 2.437 GHz
14.MAR. 2003 13:43:41

4 MHz,

Span 40 MHz

Marker 1 LT11] REW 100 Riz 10 dB
Ref Lvl 7.91 dBn VB 300 kHz
20 dBm 2.41284168 GHz  SWT 10 ms  Unit dBn
31.7 {8 Offsgt vE{IT1) 791 Bl
. 2.41284/168 GHz|
P 8- TT623045 THz
WMNW [T11 -13.26 dBn|
e 40290180 GH
// S‘T\z [T11 -12[.33 dBn
2.42101B04 GH
‘/V \r\\ Z
,MMMJ “w«\\
0]
_70)
_aql
Center 2.412 GHz 4 MHz/ Span 40 MHz
ate: 14.1AR.2003  13:51:07
Marker 1 LT1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 7.29 dBn VB 300 kHz
20 dBm 2.46244088 GHz  SWT 10 ms  Unit dBn
0
31.7 @B Offset vi|[T1] 729 dB gy
2.46244088 GHz|
v P 8- TTE23795 Tz
MWM v] (71 ~14.28 dBnl
'\"\m 45290/1A0 GH

7 \v\ (1)
A

-13.34 dBnm)
2.47101B04 GHz|

ate:

Center 2.462 GHz 4 MHz,

14.MAR.2003 13:48:43

Span 40 MHz
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter 20 dB Bandwidth (continued)

Test Summary:

FCC Part:

2.1049

Test Method Used:

As detailed in ANSI C63.4 Section 13 and relevant annexes

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 36 Mbps — 160AM

Channel

20 dB Bandwidth
(kHz)

Bottom

18036.072

Middle

17955.912

Top

17875.752

—
Marker 1 [T1] RBW

—
Marker 1 [T1] RBW

£ 100 kHz ~ RF Att 10 dB
Ref Lvl 2.54 dBm  VBW 300 khz
20 dBm 2.44201002 GHz SHT 10 ms Unit dBm
0

31.7 {8 Dffspt vi|T1] 254 dBn| g

2.44201002 GHz|

OFH 17955971 TTHZ]

1 v1] 7Ll -16.90 dBn|

PRI IR AT S 2. 42806D12 G,
R T -19.56 dBn|
b

i WW\ rwvu

2.44601804 GHz|

L™ R

Center

ate:

2.437 BHz 4 MHz, Span 40 MHz

14.MAR.2003 11:1B8:21

ate: 14.MAR.2003 11:17:03

100 kHz  RF Att 10 oB
Ref Lvl 2.86 dBn  VBW 300 kHz
20 dBm 2.40570741 GHz  SWT 10 ms unit Bn
0
31.7 ¢B Offsgt vi|T1] .86 cBn| g
2.40570[741 GHz|
TP 7 95591182 THZ
! vI{ [T1] -16.80 dBn|
)\?u.f]“’" :lvv{,m“ lwnwl‘ bt 40314p2A GH
\'VN WYy -20/.31 dBn
2.42109820 GHz|
T% ‘L‘v
2
| : e
,ADWMN“W %AA
-6
-7
_aal
Center 2.412 GHz 4 MHz/ Span 40 MHz
ate: 14.1AR.2003  11:19:22
Marker 1 LT1] RBW 100 kHz  RF Att 10 dB
Ref Lvl 2.07 dBn  VBW 300 kHz
20 dBm 2.45570741 GHz  SWT 10 ms Unit dBn
31.7 @B Offset vi|[T1] 2.07 cBn|
2.45570[741 GHz|
TFY 787575150 THZ
1 ] [T1] -19.43 dBn
‘]Wlwnu N . 4530AP12 G
T {"}M Wbl (71 -19.72 dBn|
2.47033788 GHz|
NVM \WM}M |
40 n Ml
-6
-7
0l
Center 2.462 GHz 4 MHz/ Span 40 MHz
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter 20 dB Bandwidth (continued)

Test Summary:

FCC Part:

2.1049

Test Method Used:

As detailed in ANSI C63.4 Section 13 and relevant annexes

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

29

Results: 54 Mbps — 640AM

Channel

20 dB Bandwidth
(kHz)

Bottom

17955.912

Middle

17955.912

Top

17795.592

—
Marker 1 [T1] RBW

2.42101804 GHz|

MW““\M.

100 kHz  RF Att 10 oB
@Ref Lvl 2.99 dBn  VBW 300 kHz
20 dBm 2.40570741 GHz SHT 10 ms Unit dBm
0

31.7 ¢B Offsgt vi|T1] 2.99 cBn| g

2.40570[741 GHz|

OF 1795591182 THZ

! vI{ [T1] -19.10 dBn|

RN el 4030EP12 GH

e WM\ %\%m] -19.13 dBn

£ Marker 1 [T1] ROW 100 Kz RF AL 10 db
Ref Lvl 2.69 dBm VBN 300 khz
20 dBm 2.44201002 GHz SHT 10 ms Unit dBm
0
31.7 {8 Dffspt vi|T1] 269 dBn| g
2.44201002 GHz|
OFH 17955971 TTHZ]
1 v1] 7Ll -19.08 dBn|
A‘val bkt - LWA | 2.42814p28 GH,
W 4 11 -19.39 dBn|

2.44609820 GHz|

| == |

/
/
- o,

e

Center 2.437 GHz 4 MHz, Span 40 MHz

ate: 14.MAR.2003 11:21:38

.
WWV""W TN

2.47093788 GHz|

)
W s, |

-6
-7
_80

Center 2.462 GHz 4 MHzs Span 40 MHz
ate: 14.11AR. 2003 11:22:47

-6
-7
-80
Center 2.412 GHz 4 MHzs Span 40 MHz
ate: 14.11AR.2003 11:20:35
Marker 1 [T1] RBH 100 kHz  RF Att 10 dB
Ref Lvl 2.33 dBn  VBM 300 kHz
20 dBm 2.45578758 GHz  SWT 10 ms unit dBn
31.7 @B Offset vi|[T1] 2.39 dBn| gy
2.45578758 GHz,
TP 1779559118 THZ
1 ] [Tt -18/.38 dB|
TN 0 O TV I 45314p28 GH
v -19.34 dBn|
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

5.7. Transmitter Peak Power Spectral Density

Test Summary:

FCC Part:

15.247(€)

Test Method Used:

FCC CFR Part

2

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

29

Results: 9 Mbps - BPSK

Output Power Limit .
Channel (dBm/3 kHz) (dBm/3 kHz) Margin (dB) Result
Bottom -12.2 8.0 20.2 Complied

Middle

-11.6

8.0

19.6

Complied

Top

-12.0

8.0

20.0

Complied

1 1

L

by

J

\.

Center 2.462 GHz

ate: 14 .MAR.2003 11:30:13

3 MHz,

Span 30 MHz

Marker L (111 RBI 3 kHz  RF Att 10 dB Marker 1 L111 RBW 3 kHz  RF Att 10 dB
Ref Lvl -12.17 dBn  VBW 10 kHz Ref Lvl -11.56 dBn  VBW 10 KHz
0 dBn 2.40824248 GHz  SWT  B.4 s Unit Bm 0 dBn 2.43324248 GHz  SWT  B.4 s Unit dBn
31.7 dB Offspt Y1{(T1] ~12.17 dBn| g 3L.7 {8 Offspt vi{[T1) 1156 dB] ey
. 2.40824p48 BHz . 2.43324048 GHz
) ey il
/ \\m 4 Jr, \M
WWJ v W Yt
_60 50
70 “n
-100! - 1001
Center 2.412 GHz 3 MHz/ Span 30 MHz Center 2.437 GHz 3 MHz, Span 30 MHz
ate: 14 .MAR.2009 11:26:31 ate: 14.MAR.2009 11:27:56
—
7 Marker L [T1] RBIW 3 kHz  RF Att 10 dB
Ref Lvl -12.02 dBn VBW 10 kHz
0 dBm 2.45691884 GHz SHT 8.4 s Unit dBm
0
31.7 B Offspt v(T1] -12.02 cBn| g
2.456910884 GHz

RFI Global Services Ltd
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Peak Power Spectral Density (continued)

Test Summary:

FCC Part:

15.247(€)

Test Method Used:

FCC CFR Part

2

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

29

Results: 18 Mbps - OPSK

Channel

Output Power
(dBm/3 kHz)

Limit

(dBm/3 kHz)

Margin (dB)

Result

Bottom

-11.6

8.0

19.6

Complied

Middle

-12.6

8.0

20.6

Complied

Top

-13.2

8.0

21.2

Complied

2.45814429 GHz

NEN

N

ate:

Center 2.462 GHz
14 .MAR.2003 11:31:44

3 MHz, Span 30 MHz

Marker L [T1] Ron 3 kHz  RF Att 10 dB £ Marker 1 [T1] RBW 3 kHz  RF Att 10 dB
Ref Lvl ~11.62 dBm  VBW 10 kHz Ref Lvl -12.60 dBm  VBW 10 kHz
D dBn 2.40697996 GHz  SWT  B.4 s Unit dBm 0 dBn 2.43450501 GHz ~ SHT  B.4 s Unit dBn
31.7 B Offspt Y1711 -11].62 dBn| ey 3L.7 {8 Offsgt vi[T1] 12,60 8] e
. 2.40697836 GHz| 2.43450601 GHe|
»’ \n r’ l«
6l Bl
B
- 100l 100
Center 2.412 GHz 3 MHz/ Span 30 MHz Center 2.437 GHz 3 MHz/ Span 30 MHz
ate: 14.MAR.2009 11:34:17 ate: 14.MAR. 2009 11:32:53
4 Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -13.23 dBm VBW 10 kHz
0 dBm 2.45814429 GHz  SWT  B.4 s Unit dBm
0
31.7 8 Offsgt v1|[T1] -13.23 B
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TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Peak Power Spectral Density (continued)

Test Summary:

FCC Part: 15.247(€)

Test Method Used: FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 11 Mbps - CCK

Output Power Limit

Channel (dBm/3 kHz) (dBm/3 kHz)

Margin (dB) Result

Bottom -6.8 8.0 14.8 Complied

Middle -6.5 8.0 145 Complied

Top -6.7 8.0 14.7 Complied

Marker L C[T1] Ron 3 kHz  RF Att 10 dB ¢ Marker 1 [T1] RBW 3 kHz  RF Att 10 d8
Ref Lvl -6.82 dBm  VBH 10 kHz Ref Lvl -6.43 dBn VB 10 kHz
10 dBn 2.41257114 GHz  SWT  B.4 s Unit dBm 10 dBm 2.43811222 Gz~ SHT  B.4 s Unit dBn
31.7 B Offset Y1{IT1] -6.82 B 31.7 B Offset vi{[T1) -6.43 dBm| g
2.41257)114 BHz 2.43811p22 GHz
1 1

il [ ] M,
4 7 / N

Bl 6l
80 _80)
_3g g0l
Center 2.412 GHz 3 MHz/ Span 30 MHz Center 2.437 GHz 3 MHz/ Span 30 MHz
ate: 14 .MAR.2009  13:52:28 ate: 14.MAR. 2009 13:53:30
4 Marker t [T1] RBUW 3 kHz RF Att 10 dB
Ref Lvl -6.66 dBm VBW 10 kHz
10 dBm 2.46076754 GHz SUT B.4s Unit dBm
0
31.7 @B Offset vi|[T1] -6|.66 dBm|

2.46076[754 GHz

1
JI Al
Al

A ,

Center 2.462 GHz 3 MHz, Span 30 MHz

ate: 14 .MAR.2003 13:54:51
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Peak Power Spectral Density (continued)

Test Summary:

FCC Part:

15.247(€)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

20

Relative Humidity (%):

29

Results: 36 Mbps — 160AM

Output Power Limit .
Channel (dBm/3 kHz) (dBm/3 kHz) Margin (dB) Result
Bottom -13.6 8.0 21.6 Complied

Middle -12.5

8.0

20.5 Complied

Top -14.0

8.0

22.0 Complied

Marker L [T1] Ron 3 kHz  RF Att 10 dB £ Marker 1 [T1] RBW 3 kHz  RF Att 10 dB
Ref Lvl ~13.B0 dBm  VBW 10 kHz Ref Lvl -12.51 dBn  VBW 10 kHz
D dBn 2.41828257 GHz  SWT  B.4 s Unit dBm 0 dBn 2.44075752 GHz ~ SHT  B.4 5 Unit dBn
31.7 B Offspt Y1711 13,60 dBn| ey 3L.7 {8 Offsgt vi[T1] 12,51 dBn] e
2.41B28257 GHz| 2.44075752 GH|
1 . 4
LA
| LAdR
V ‘ .J
A A
Tl / MW‘“WM»J i’ / \W‘\I\N\M
-6l W 6l
B
- 100l 100
Center 2.412 GHz 3 MHz/ Span 30 MHz Center 2.437 GHz 3 MHz/ Span 30 MHz
ate: 14 .MAR.2009 11:43:35 ate: 14.MAR. 2009 11:42:06
4 Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -14.04 dBm VBW 10 kHz
0 dBm 2.46076754 GHz ~ SWT  B.4 s Unit dBm
0
31.7 8 Offsgt v1|[T1] 141,04 B
2.4B076754 GHz|
10
T
{ 4
/ \
_60)
100
Center 2.462 GHz 3 MHz/ Span 30 MHz
ate: 14.11AR.2003  11:40:38
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Peak Power Spectral Density (continued)

Test Summary:

FCC Part: 15.247(€)

Test Method Used: FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 54 Mbps — 640AM

Output Power Limit

Channel (dBm/3 kHz) (dBm/3 kHz)

Margin (dB) Result

Bottom -13.2 8.0

21.2 Complied

Middle -12.6 8.0

20.6 Complied

Top -14.1 8.0

22.1 Complied

Marker L C[T1] Ron 3 kHz  RF Att 10 dB ¢ Marker 1 [T1] RBW 3 kHz  RF Att 10 d8
Ref Lvl -13.22 dBn  VBW 10 KHz Ref Lvl -12.63 dBn  VBW 10 KHz
D dBn 2.41695992 GHz  SWT  B.4 s Unit dBm 0 dBn 2.44202004 GHz ~ SHT  B.4 5 Unit dBn
31.7 B Offset Y1{IT1] 13,22 dBn| 31.7 B Offset vi{[T1) 12,63 8] g
2.41635932 BHz 2.44202004 GHz
1 + s

IMMWMMW\

e

/ i

2.46449499 GHz

1

mwwwmw
v

Center 2.462 GHz 3 MHz, Span 30 MHz

ate: 14 .MAR.2003 11:47:57

-100 - 100l
Center 2.412 GHz 3 MHz/ Span 30 MHz Center 2.437 BHz 3 MHz/ Span 30 MHz
ate: 14.11AR.2003  11:44:47 ate: 14.MAR. 2009 11:46:48
7 Marker L [T1] RBU 3 kHz  RF Att 10 dB
Ref Lvl -14.05 dBm  VBW 10 kHz
0 dBm 2.46443489 GHz  SWT  B.4 s Unit dBm
0
31.7 8 Offsgt v1|[T1] -14.05 dBm

RFI Global Services Ltd
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TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

5.8. Transmitter Maximum Peak Output Power (EIRP)

Test Summary:

FCC Part: 15.247(b)(3)

Test Method Used: ANSI TIA-603-C-2004 and FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 9 Mbps - BPSK

Channel Vo(l{/e;ge (5:55) (Iaigﬂni]t) Margin (dB) Result
Bottom 102 13.8 30.0 16.2 Complied
Bottom 138 13.8 30.0 16.2 Complied
Middle 102 13.7 30.0 16.3 Complied
Middle 138 13.7 30.0 16.3 Complied

Top 102 13.2 30.0 16.8 Complied
Top 138 13.2 30.0 16.8 Complied
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TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Maximum Peak Output Power (EIRP) (continued)

Test Summary:

FCC Part: 15.247(b)(3)

Test Method Used: ANSI TIA-603-C-2004 and FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 18 Mbps - QOPSK

Channel Vo(li/e;ge (5:;5) (Iaiénni]t) Margin (dB) Result
Bottom 102 13.3 30.0 16.7 Complied
Bottom 138 13.3 30.0 16.7 Complied
Middle 102 13.1 30.0 16.9 Complied
Middle 138 13.1 30.0 16.9 Complied

Top 102 12.8 30.0 17.2 Complied
Top 138 12.8 30.0 17.2 Complied
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TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Maximum Peak Output Power (EIRP) (continued)

Test Summary:

FCC Part: 15.247(b)(3)

Test Method Used: ANSI TIA-603-C-2004 and FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 11 Mbps - CCK

Channel Vo(li/e;ge (5:;5) (Iaiénni]t) Margin (dB) Result
Bottom 102 18.3 30.0 11.7 Complied
Bottom 138 18.3 30.0 11.7 Complied
Middle 102 18.1 30.0 11.9 Complied
Middle 138 18.1 30.0 11.9 Complied

Top 102 18.4 30.0 11.6 Complied
Top 138 184 30.0 11.6 Complied
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TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Maximum Peak Output Power (EIRP) (continued)

Test Summary:

FCC Part: 15.247(b)(3)

Test Method Used: ANSI TIA-603-C-2004 and FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 36 Mbps — 160AM

Channel Vo(li/e;ge (5:;5) (Iaiénni]t) Margin (dB) Result
Bottom 102 12.7 30.0 17.3 Complied
Bottom 138 12.7 30.0 17.3 Complied
Middle 102 12.6 30.0 17.4 Complied
Middle 138 12.6 30.0 17.4 Complied

Top 102 12.2 30.0 17.8 Complied
Top 138 12.2 30.0 17.8 Complied
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TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Maximum Peak Output Power (EIRP) (continued)

Test Summary:

FCC Part: 15.247(b)(3)

Test Method Used: ANSI TIA-603-C-2004 and FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: 54 Mbps — 640AM

Channel Vo(l\t/e)\ge (5:3RnF1)) (I(_jiénni:) Margin (dB) Result
Bottom 102 12.3 30.0 17.7 Complied
Bottom 138 12.3 30.0 17.7 Complied
Middle 102 12.2 30.0 17.8 Complied
Middle 138 12.2 30.0 17.8 Complied

Top 102 11.8 30.0 18.2 Complied
Top 138 11.8 30.0 18.2 Complied
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TEST REPORT

SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

5.9. Transmitter Radiated Emissions

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

As detailed in ANSI C63.4 Section 8

Frequency Range

30 to 1000 MHz

Environmental Conditions:

Temperature (°C): 20

Relative Humidity (%): 29

Results: Top Channel

Frequency Antenna Peak Level Limit Margin Result

(MHz) Polarity (dBuV/m) (dBuV/m) (dB)
30.942 Vertical 31.4 40.0 8.6 Complied
49.439 Vertical 30.6 40.0 9.4 Complied
204.669 Vertical 23.4 435 20.1 Complied
366.293 Vertical 30.8 47.0 16.2 Complied
400.001 Vertical 229 47.0 24.1 Complied
432.384 Vertical 26.0 47.0 21.0 Complied
630.661 Vertical 21.7 47.0 25.3 Complied
797.836 Vertical 25.5 47.0 21.5 Complied

Note(s):

1. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the top channel

only.

RFI Global Services Ltd

Page 39 of 55




TEST REPORT SERIAL NO: RFI/RPT2/RP74814JD0O5A

ISSUE DATE: 22 APRIL 2009

Transmitter Radiated Emissions (continued)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB

Ref LvI 42.15 dByV VBW 300 kHz
70 dByV 30.00000000 MHz SWT 300 ms unit dByV
7

6

5

P

T T S

@

-1

-2

-3

Center 515 MHz 97 MHz/ Span 970 MHz

Date: 14.MAR.2009 16:59:19

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Radiated Emissions (continued)

Test Summary:

FCC Part: 15.247(d) & 15.209(a)
Test Method Used: As detailed in ANSI C63.4 Section 8
Frequency Range 1to 26 GHz

(emissions occurring in the restricted bands)

Environmental Conditions:

Temperature (°C): 22

Relative Humidity (%): 34

Results: Highest Peak Level - Bottom Channel

Detector Transducer Actual o .
Frequency Anten_na Level Factor Level Limit Margin Result
(GHz2) Polarity (dBuv) (dB) (dBuv/m) (dBpVv/m) (dB)
4.824 Vertical 53.2 -1.8 514 74.0 22.6 Complied
7.236 Horizontal 50.4 6.6 57.0 74.0 17.0 Complied
Results: Highest Average Level - Bottom Channel
Frequency Anten_na Ditee\;:;lor Trellznascc:g::er 'Ll\_(;tyjl Limit Margin Result
(GHz) Polarity (dBuV) (dB) (dBpv/m) (dBuV/m) (dB)
4.824 Vertical 34.6 -1.8 32.8 54.0 21.2 Complied
7.236 Horizontal 36.6 6.6 43.2 54.0 10.8 Complied
Results: Highest Peak Level - Middle Channel
Frequency Anten_na Dﬁtee\;:etlor Trallznasctzgrcer Al‘_(::jl Limit Margin Result
(GHz) Polarity (dBuV) (dB) (dBpv/m) (dBuV/m) (dB)
4.874 Horizontal 52.5 -1.8 50.7 74.0 23.3 Complied
7.311 Horizontal 49.2 6.6 55.8 74.0 18.2 Complied
Results: Highest Average Level - Middle Channel
Frequency Anten.na Dﬁtee\;:élor Tr?:nasctzgrcer Al‘_(::jl Limit Margin Result
(GHz) Polarity (dBuV) (dB) (dBpv/m) (dBuV/m) (dB)
4.874 Horizontal 33.8 -1.8 32.0 54.0 22.0 Complied
7.311 Horizontal 37.1 6.6 43.7 54.0 10.3 Complied
Results: Highest Peak Level - Top Channel
Frequency Anten_na DEtee\;:etlor Tr?:naséctig;:er Al\_(;tyealll Limit Margin Result
(GHz2) Polarity (dBpV) (dB) (dBpv/m) (dBpVv/m) (dB)
4.924 Vertical 51.3 -1.8 49.5 74.0 24.5 Complied
7.386 Horizontal 48.7 6.6 55.3 74.0 18.7 Complied
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Transmitter Radiated Emissions (continued)

Results: Highest Average Level - Top Channel

Frequenc Antenna Detector Transducer Actual Limit Marain
(gHz) y Polarity Level Factor Level (dBpv/m) (d 3) Result
(dBpV) (dB) (dBpV/m) H
4.924 Vertical 32.8 -1.8 31.0 54.0 23.0 Complied
7.386 Horizontal 36.1 6.6 42.7 54.0 11.3 Complied
@ cof Lot Marker 1 [T;]0 “ \F:I;x ; xHZ RF Att 10 dB @ cot Lur Marker 1 [T;]6 . cl;x ; x:z RF Att 10 dB

Start 1 GHz 140 MHz/ Stop 2.4 GHz
pate: 14.MAR.2009 16:53:53
Marker 1 [T1] RBW 1 MHz  RF Att 0 dB
Ref Lvi 41.59 dByV vBW 3 MHz
80 dByV 5.60320641 GHz swT 23 ms unit dByv
D1 54 [dByV

Center 6 GHz 400 MHz/

Date: 14.MAR.2009 16:40:00

Span 4 GHz

D1 54 [dByV

Start 2.4835 GHz

Pate:

14.MAR.2009 16:55:32

151.65 MHz/ Stop 4 GHz
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Varker 1 [T1] RBW T MHz  RF Att 0 dB
Ref Lvi 53.91 dBYV  VBW 3 MHz
80 dBwV 0.84669339 GHz ~ SWT 27 ms  Unit dByv
8
|01 74 |dBY
1
I J . L
ke
29
Center 10.375 Gz 475 MHz/ Span 4.75 GHz
pate: 14_MAR.2009 16:37:25
Marker 1 [T1] R 1 MHz  RF Att 0 dB
Ref Lvl 56.82 dBYV  VBW 3 MHz
80 dByV 17.74749499 GHz ~ SWT 30 ms  Unit dBwv
|01 74 |dBY
7
6t 1
““*""'\/J»J\WLM"W
R
4
3
2(
1
Center 15.375 Gz 525 WHz/ Span 5.25 GHz
pate: 14_MAR.2009 16:33:03
Marker 1 [T1] RBW 1 MHz  RF At 0 dB
Ref Lvi 41.73 dByV  VBW 3 MHz
80 dBYV 2556713427 GHz ~ SWT 46 ms  Unit dByv
K
6
|01 54 |dBY
1
4 N X
INRCYEN L NI Ko P g T
Start 18 GHz 800 MHz/ Stop 26 GHz
pate: 16.MAR.2009 18:55:18

Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi 43.19 dByV VBW 3 MHz
80 dBwV 12.31212425 GHz SWT 27 ms unit dByVv
8
7
|-D1 54 |dBy
1L
WWWWWW
30]
20|
[y
Center 10.375 GHz 475 MHz/ Span 4.75 GHz
Pate: 14.MAR.2009 16:38:53
]
Marker 1 [T1] RBW 1 MHz RF Att 0 dB
Ref Lvi 46.27 dByV VBW 3 MHz
80 dByV 17.66332665 GHz SWT 30 ms Unit dByV
70]
60|
|-D1 54 (dBy
S N aaaae NNV NIV Sl
e
30|
20|
10|
[y
Center 15.375 GHz 525 MHz/ Span 5.25 GHz
Pate: 14.MAR.2009 16:33:33
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5.10. Transmitter Band Edge Radiated Emissions

Test Summary:

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

Test Method Used: FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 22

Relative Humidity (%): 34

Results: 9 Mbps — BPSK. Peak Power Level

Detector Transducer Actual o .
Frequency Anten_na Level Factor Level Limit Margin Result
(MHz) Polarity (dBV) (dB) (dBpv/m) (dBuV/m) (dB)
2400 Horizontal 59.0 -0.2 58.8 77.5* 18.7 Complied
2483.5 Horizontal 63.6 -0.2 63.4 74.0 10.6 Complied

*Note: -20 dBc limit

** Note: Peak measurements were performed on the band edge frequency 2.4835 GHz, as it lies within
the restricted bands

Marker 1 [T1] RBW 100 kHz  RF Att 20 dB Marker 1 [T1] RBW 1 MHz ~ RF Att 20 dB
Ref Lvl 58.79 dBYV  VBW 300 kHz Ref Lvl 61.97 dBWV  VBW 3 MHz
110 dBYV 2.40000000 GHz ~ SWT 5 ms Unit dByV 110 dByV 2.48350000 GHz ~ SWT 5 ms Unit dBwvV
11 11
Yi|[T1] 58/79 dBY vil[ri] 61.97 dBY
2.40000000 GHz| 2.48350000 GHz|
10¢ 100
|01 975 dBy \M(\»A\
9 90|
|02 [77.5 del
I I .JA]J‘\A/LM
gy o I P M‘*lmu
F1 F1
| 1 |
Start 2.396 GHz 900 KHz/ Stop 2.405 GHz Center 2.483 GHz 1.4 WHz/ Span 14 MHz
pate: 15.MAR. 2009 10:22:13 pate: 15_MAR.2009 10:57:31
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 9 Mbps — BPSK. Average Power Level

Frequenc Antenna Detector Transducer Actual Limit Marain
(gHz) y Polarity Level Factor Level (dBpV/m) (dé’) Result
(dBpV) (dB) (dBuV/m) H

2483.5 Horizontal 45.0 -0.2 44.8 54.0 9.2 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB

Yi|[T1] 44179 dBY

M@LR
\'\\

Center 2.483 GHz

1.4 MHz/

pate: 15.MAR.2009 10:58:08

Span 14 MHz
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

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

Test Method Used: FCC CFR Part 2

Environmental Conditions:

Temperature (°C): 22

34

Relative Humidity (%):

Results: 18 Mbps — OPSK. Peak Power Level

Fr n Antenn Detector Transducer Actual Limit Margin
?&l:_'ez)cy PoI:rita Level Factor Level dBuv/ (?jlg) Result
y (dBuv) (dB) @Buv/im) | (@BwV/M)
2400 Horizontal 60.5 -0.2 60.3 78.3* 18.0 Complied
2483.5 Horizontal 63.6 -0.2 63.4 74.0 10.6 Complied

*Note: -20 dBc limit

** Note: Peak measurements were performed on the band edge frequency 2.4835 GHz, as it lies within

the restricted bands.

Marker 1 [T1] RBW 100 kHz ~ RF Att 20 dB Marker 1 [T1] RBW 1 MHz ~ RF Att 20 dB
Ref Lvi 60.32 dBYV  VBW 300 kHz Ref Lvi 63.29 dBYV  VBW 3 MHz
110 dBYV 2.40000000 GHz ~ SWT 5 ms Unit dByvV 110 dByv 2.48350000 GHz ~ SWT 5 ms Unit dBwv
11¢ 110,
Yi|[T1] 6032 dBy vilrT1] 63.29 dBY
2.40000000 GHz] 2.48350000 GHz]
10¢
D1 983 dBYV N/\\m
D2 [78.3 dBjV M/J"}
T AR
SRR 1
i vy
3 30|
2 20|
F1 F1
1 1
Start 2.396 GHz 900 kHz/ Stop 2.405 GHz Center 2.483 GHz 1.4 WHz/ Span 14 MHz
pate: 15.1AR. 2009 10:25:20 pate: 15_MAR. 2009 10:52:13
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 18 Mbps — OPSK. Average Power Level

Frequenc Antenna Detector Transducer Actual Limit Marain
(gHz) y Polarity Level Factor Level (dBpV/m) (dé’) Result
(dBpV) (dB) (dBuV/m) H
2483.5 Horizontal 44.2 -0.2 44.0 54.0 10.0 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Yi|[T1] 44 /01 dBY
\\,1\\

Center 2.483 GHz

1.4 MHz/

pate: 15.MAR.2009 10:52:53

Span 14 MHz
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 11 Mbps — CCK. Peak Power Level

Fr n Antenn Detector Transducer Actual Limit Margin
?&l:_'ez)cy PoI:rita Level Factor Level dBuv/ (?jlg) Result
y (dBuv) (dB) @Buv/im) | (@BwV/M)
2400 Horizontal 60.6 -0.2 60.4 78.3* 17.9 Complied
2483.5 Horizontal 54.8 -0.2 54.6 74.0 194 Complied

*Note: -20 dBc limit

** Note: Peak measurements were performed on the band edge frequency 2.4835 GHz, as it lies within

the restricted bands.

Marker 1 [T1] RBW 100 kHz ~ RF Att 20 dB
Ref Lvl 60.40 dBY  VBW 300 kHz
110 dBYV 2.40000000 GHz ~ SWT 5 ms Unit dByvV
11¢
Yi|[T1] 60]40 dBy
2.40000000 GHz|
AW
D2 [78.3 dBjV Mﬁw:’"
o WMMWMW

3

2

1

F1

Center 2.4005 GHz

Date:

900 kHz/

15.MAR.2009 10:29:57

Span 9 MHz

@ Ref Lvi

110 dByV
110

Marker 1 [T1] RBW

54.33 dByV VBW
2.48350000 GHz SWT

1 MHz
3 MHz
5 ms Unit

vilrT1]

RF Att

2.48350000 GHz|

20 dB

dByV

54.33 dBy!

[-D1 74 |dBy

60|

30|

20|

1

F1

Center 2.483 GHz

Pate:

1.4 MHz/

15.MAR.2009 10:47:43

Span 14 MHz
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 11 Mbps — CCK. Average Power Level

Frequenc Antenna Detector Transducer Actual Limit Marain
(gHz) y Polarity Level Factor Level (dBpV/m) (dé’) Result
(dBpV) (dB) (dBuV/m) H
2483.5 Horizontal 43.5 -0.2 43.3 54.0 10.7 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Yi|[T1] 43"28 dBy =
B
Le |

Center 2.483 GHz

1.4 MHz/

pate: 15.MAR.2009 10:48:18

Span 14 MHz
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 36 Mbps — 160AM. Peak Power Level

Fr n Antenn Detector Transducer Actual Limit Margin
?&l:_'ez)cy PoI:rita Level Factor Level dBuv/ (?jg) Result
y (dBuv) (dB) @Buv/im) | (@BwV/M)
2400 Horizontal 58.9 -0.2 58.7 78.0* 19.3 Complied
2483.5 Horizontal 63.7 -0.2 63.5 74.0 10.5 Complied

*Note: -20 dBc limit

** Note: Peak measurements were performed on the band edge frequency 2.4835 GHz, as it lies within
the restricted bands.

Marker 1 [T1] RBW 100 kHz ~ RF Att 20 dB Marker 1 [T1] RBW 1 MHz ~ RF Att 20 dB

Ref Lvl 58.66 dBY  VBW 300 kHz Ref Lvi 63.48 dBW  VBW 3 MHz

110 dBYV 2.40000000 GHz ~ SWT 5 ms Unit dByvV 110 dByv 2.48350000 GHz ~ SWT 5 ms Unit dBwv
11¢ 110,

Yi|[T1] 58166 dBY vilrT1] 63.48 dBy
2.40000000 GHz| 2.48350000 GHz|
D2 [78 dBy’ ’J}M\)N
! ] MMWMWWM
3 30|
2 20|
F1 F1

1 1

Center 2.4005 GHz 900 kHz/ Span 9 MHz Center 2.483 GHz 1.4 WHz/ Span 14 MHz

pate: 15.1AR. 2009 10:33:18 pate: 15_MAR. 2009 10:43:54
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 36 Mbps — 160AM. Average Power Level

Frequenc Antenna Detector Transducer Actual Limit Marain
(gHz) y Polarity Level Factor Level (dBpV/m) (dé’) Result
(dBpV) (dB) (dBuV/m) H
2483.5 Horizontal 43.3 -0.2 43.1 54.0 10.9 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Yi|[T1] 43]13 dBY
—

Center 2.483 GHz

1.4 MHz/

pate: 15.MAR.2009 10:44:30

Span 14 MHz
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 54 Mbps — 640AM. Peak Power Level

Fr n Antenn Detector Transducer Actual Limit Margin
?&l:_'ez)cy PoI:rita Level Factor Level dBuv/ (?jg) Result
y (dBuv) (dB) @Buv/im) | (@BwV/M)
2400 Horizontal 60.7 -0.2 60.5 77.6* 17.1 Complied
2483.5 Horizontal 64.6 -0.2 64.4 74.0 9.6 Complied

*Note: -20 dBc limit

** Note: Peak measurements were performed on the band edge frequency 2.4835 GHz, as it lies within

the restricted bands.

@ Ref Lvi

110 dByV
11

Marker 1 [T1]

RBW
VBW
swT

60.50 dByV
2.40000000 GHz

100 kHz
300 kHz

5 ms unit

Yi|[T1]

RF Att

2.40000000 GHz|

20 dB

dByv

6050 dBy

/«,ﬂ\»(\/w

J

D2 [77.6 dBNV

W

1 AU A

o]

3

2

1

F1

Center 2.4005 GHz

Date:

900 kHz/

15.MAR.2009 10:36:30

Span 9 MHz

@ Ref Lvi

110 dByV
110

Marker 1 [T1]

64.39 dByV
2.48350000 GHz

RBW
VBW
SWT

1 MHz
3 MHz

5 ms Unit

vilrT1]

RF Att

2.48350000 GHz|

20 dB

dByV

64.39 dBy!

It a2

Y|
1Ll 1YW

60|

e

30|

20|

1

F

1

Start 2.476 GHz

Pate:

1.4 MHz/

15.MAR.2009 10:39:53

Stop 2.49 GHz
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Transmitter Band Edge Radiated Emissions (continued)

Test Summary:

FCC Part:

15.247(d) & 15.209(a)

Test Method Used:

FCC CFR Part 2

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

34

Results: 54 Mbps — 640AM. Average Power Level

Frequenc Antenna Detector Transducer Actual Limit Marain
(gHz) y Polarity Level Factor Level (dBpV/m) (dé’) Result
(dBpV) (dB) (dBuV/m) H
2483.5 Horizontal 43.1 -0.2 42.9 54.0 11.1 Complied
@ Marker 1 [T1] RBW 1 MHz RF Att 20 dB
Yi|[T1] 4291 dBY
4 xk’l\x

Center 2.483 GHz

1.4 MHz/

pate: 15.MAR.2009 10:41:02

Span 14 MHz
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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
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +3.72 dB
Radiated Spurious Emissions 30 MHz to 1000 MHz 95% +4.64 dB
Radiated Spurious Emissions 1 GHz to 40 GHz 95% +2.94 dB
20 dB Bandwidth 30 MHz to 4000 MHz 95% +11.4 ppm
Transmitter Peak Power Spectral Density 1 GHz to 26.5 GHz 95% +2.94 dB
Transmitter Maximum Peak Output Power 30 MHz to 4000 MHz 95% +2.94 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 No. | Instrument Manufacturer Type No. | Serial No. Date Last Cal.

Calibrated Interval
(Months)

Al1299 | Antenna Schaffner CBL6143 | 5094 28 Jul 2008 12

Al1737 Attenuator Atlantic Microwave | BBS40-20 | R4722 Calibrated -
before use

A1738 Attenuator Atlantic Microwave | BBS40-10 | R1379 Calibrated -
before use

Al1818 | Antenna EMCO 3115 00075692 25 Oct 2008 12

C1171 | Cable Microcoax None None Calibrated 12
before use

K0002 | Site Reference 4421 Rainford EMC N/A N/A 26 Aug 2008 12

M1124 | Spectrum Analyser Rohde & Schwarz | ESIB26 100046K 09 Mar 2009 12

M1242 | Spectrum Analyser Rohde & Schwarz, | FSEM30 845986/022 09 Dec 2008 12

Inc.
M1435 | Power Meter Hewlett Packard 437B 3125U14631 | 03 Jun 2008 12
M208 Thermometer/ RS Components RS212- M208- 19 Apr 2007 -
Hygrometer Ltd 124 RS212-124
M283 Power Sensor Hewlett Packard 8487A 3318A03241 | 27 Oct 2008 12

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