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History of This Test Report

Original Issue Date: Jun. 27, 2007
Report No.: FR753113
I No additional attachment.

[] Additional attachment were issued as following record:

Attachment No. Issue Date Description
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CERTIFICATE OF COMPLIANCE

according to

47 CFR FCC Part 15 Subpart F 8§ 15.517

Equipment  : Wireless USB 4-Port Hub
Model No. : DUB-2240

Brand Name : D-Link

: . D-Link Corporation
Applicant = 289, Shinhu 3rd Rd., Neihu District, Taipei City 114,
Taiwan, R.O.C.

Sporton International as requested by the applicant to evaluate the EMC performance of the product sample
received on May 28, 2007 would like to declare that the tested sample has been evaluated and found to be in
compliance with the tested rule parts. The data recorded as well as the test configuration specified is true and

accurate for showing the sample’s EMC nature.
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Wayne&'Hsu

SPORTON International Inc.
6F, N0.106, Sec. 1, Hsin Tai Wu Rd., Hsi Chih, Taipei Hsien, Taiwan, R.O.C.
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1. SUMMARY OF THE TEST RESULT

Applied Standard: 47 CFR FCC Part 15 Subpart F

Part Rule Section Description of Test Result Under Limit
3.1 15.207 AC Power Line Conducted Emissions Complies 17.79 dB
3.2 15.517(a) Operational Limitations Complies -
3.3 15.517(b) UWB Bandwidth Complies -
3.4 15.517(c)/15.209| Radiated Emissions Complies 1.60 dB
3.5 15.517(d) Radiated Emissions in GPS Bands Complies 2.90 dB
35 15.517(e) Peak Emissions within a 50 MHz Bandwidth Complies 0.94 dB
3.7 15.517(f) Labeling Requirements Complies -
3.8 15.203 Antenna Requirements Complies -
Test Items Uncertainty Remark
AC Power Line Conducted Emissions 12.3dB Confidence levels of 95%
UWB Bandwidth +8.5x10° Confidence levels of 95%
Radiated Emissions (9kHz~30MHz) +0.8dB Confidence levels of 95%
Radiated Emissions (30MHz~1000MHz) +1.9dB Confidence levels of 95%
Radiated Emissions / in GPS Bands (1GHz~18GHz) 11.9dB Confidence levels of 95%
Radiated Emissions (18GHz~40GHz) +1.9dB Confidence levels of 95%
Temperature $0.7C Confidence levels of 95%
Humidity +3.2% Confidence levels of 95%
DC / AC Power Source 11.4% Confidence levels of 95%
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2. GENERAL INFORMATION

2.1. Product Details

Iltems Description

Power Type Power Adapter

Multi-band OFDM (QPSK / DCM)
3168 ~ 4752 MHz

510.92 MHz

-14.91 dBm (EIRP) @ RBW:10MHz

Modulation

Operation Frequency Range
10 dB Bandwidth

RF Output Rating

Carrier Frequencies Please refer to section 2.3

Antenna

Integral Antenna (Without antenna connector)

2.2. Accessories

Power

Brand

Model

Rating

Adapter 1

AMIGO

AMS3-0503000FU

Input: 100-240V, 50/60Hz, 0.5A
Output: 5V, 3A

2.3. Table for Carrier Frequencies

Band Group |  BAND_ID (nb) Lower Frequency | Center Frequency | Upper Frequency
(MHz) (MHz) (MHz)
1 3168 3432 3696
1 2 3696 3960 4224
3 4224 4488 4752

2.4. Table for Test Modes

Investigation has been done on all the possible configurations for searching the worst cases. The following

table is a list of the test modes shown in this test report.

Test Items Mode BAND_ID (nb) Data Rate Remark
AC Power Line Conducted Emissions Normal Link All Band TFC 1, 558 Mbps -
UWB Bandwidth CTX All Band TFC 1, 558 Mbps -
Radiated Emissions 9kHz~960MHz CTX All Band TFC 1, 558 Mbps -
Radiated Emissions above 960MHz CTX All Band TFC 1, 558 Mbps -
Peak Emissions within a 50 MHz Bandwidth CTX All Band TFC 1, 558 Mbps -

Note:

1. CTX=continuously transmitting; All Band: EUT simultaneously transmitted in band_ID 1, 2, 3.

2. Investigation has been done on all data rates for searching the worst cases. Then, EUT set for TFC 1 and

558Mbps be worst case.
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2.5. Table for Testing Locations

Test Site No. Site Category Location FCC Reg. No. IC File No. VCCI Reg. No

03CHO03-HY SAC Hwa Ya 101377 IC 4088 -
CO04-HY Conduction Hwa Ya 101377 IC 4088 -
THO1-HY OVEN Room Hwa Ya - - -

Open Area Test Site (OATS); Semi Anechoic Chamber (SAC); Fully Anechoic Chamber (FAC).

Please refer section 5 for Test Site Address.

2.6. Table for Supporting Units

Test Items Support Unit Brand Model FCC ID
IPod Nano Apple A1199 DoC
Notebook DELL D505 DoC
} Printer EPSON LQ300+ DoC
AC Conduction
Modem ACEEX DM1414 IFAXDM1414
Wireless USB
Alpha DUB-1210 KA2UB1210B1
Adapter
Radiation Notebook DELL D505 DoC

2.7. Table for Parameters of Test Software Setting

For Radiated test Software:
During testing, Channel & Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF

output power expected by the customer and is going to be fixed on the firmware on the final end product.

UWB
Test Software Version WiQuest _tool
BAND_ID(nb) 1 2 3
uwB Default Default Default

For AC Conducted test Software:

An executive program, EMCTEST.EXE under WIN XP, which generates a complete line of continuously
repeating “ H “ pattern was used as the test software.

The program was executed as follows :

Turn on the power of all equipment.

The NB reads the test program from the hard disk drive and runs it.

The NB sends “ H* messages to the panel, and the panel displays “ H “ patterns on the screen.

The NB sends “ H “ messages to the printer, then the printer prints them on the paper.

The NB sends “ H “ messages to the modem.

The NB sends “ H ” messages to the external Hard Disk, and the Hard Disk reads and writes the message.
Repeat the steps from c to f.
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2.8. Test Configurations

2.8.1. Radiation Emissions Test Configuration

1 A
Notebook
1. USB Cable, 1.6m, Shielding
Report Format Version: a Page No. - 50f57
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2.8.2. AC Power Line Conduction Emissions Test Configuration

[{e]
w
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Z NG5 5 el |8 EUT

D s af [ ]x

el N .

Mod 3 Printer
odem =
Notebook
2

RS-232, 1.5m, Shielding

DC power line, 1.5m, Non-shielding

LPT, 1.8m, Shielding

USB, 1.6m, Shielding 5 7 8
i-Pod, 1m, Non-shielding 6

i-Pod, 1m, Non-shielding

i-Pod, 1m, Non-shielding

i-Pod, 1m, Non-shielding
DC power line, 1.8m, Non-shielding [ iPod] [ iPod] ( iPod] [ iPodJ
J
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3. TEST RESULT

3.1. AC Power Line Conducted Emissions Measurement

3.1.1. Limit

For this product which is designed to be connected to the AC power line, the radio frequency voltage that is

conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz

shall not exceed below limits table.

Frequency (MHz)

QP Limit (dBuV)

AV Limit (dBuV)

0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

3.1.2. Measuring Instruments and Setting

Please refer to equipments list in section 4 of this report. The following table is the setting of the receiver.

Receiver Parameters Setting
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 KHz

3.1.3. Test Procedures

1. Configure the EUT according to ANSI C63.4. The EUT or host of EUT has to be placed 0.4 meter far

from the conducting wall of the shielding room and at least 0.8 meter from any other grounded

conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connected to the other LISNs. The LISN should provide 50uH/500hms

coupling impedance.

4. The frequency range from 150 KHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum Hold

Mode.

6. The measurement has to be done between each power line and ground at the power terminal.
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3.1.4. Test Setup Layout

EUT
¢ cm
— h—d 3 Hon-conductive Table
1 1 11 1.5x1m
1
[ j /
. s : -7 J r,_..-—-*r I
3 AR L TTTTY PPy
1 ’ f
y [« ]
6 | i ]
o
[
/ g0cm
T I
LV
’/
] 40cm
/' 1/ Conducting Ground Plane
Extends At Least 0.5m
Beyond EUT System Footprint
LISH Y !
—
3.2
—y
Bonded To Ground Plane
LEGEND:

(1) Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back and forth in
the center forming a bundle 30 to 40 cm long.

(2) /O cables that are not connected to a peripheral shall be bundled in the center. The end of the cable
may be terminated, if required, using the correct terminating impedance. The overall length shall not exceed
1m.

(3) EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50 (.
LISN can be placed on top of, or immediately beneath, reference ground plane.

(3.1) All other equipment powered from additional LISN(s).

(3.2) Multiple outlet strip can be used for multiple power cords of non-EUT equipment.

(3.3) LISN at least 80 cm from nearest part of EUT chassis.

(4) Cables of hand-operated devices, such as keyboards, mice, etc., shall be placed as for normal use.

(5) Non-EUT components of EUT system being tested.

(6) Rear of EUT, including peripherals, shall all be aligned and flush with rear of tabletop.

(7) Rear of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the ground

plane.
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3.1.5. Test Deviation
There is no deviation with the original standard.
3.1.6. EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.
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3.1.7. Results of AC Power Line Conducted Emissions Measurement

Temperature 27 C Humidity 44 %
Test Engineer Ted Phase Line
Configuration Normal Link
i Level (dBu') Date: 2007-05-25
\ CISPR/CHSWVCCI-B AW
II
40
o
3 1p
f L
0
0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Lewvel Limit Line Lewvel Factor Loss Remark
MH= dBul dB dBu¥ dBul dB dB
1 0.1583570 43 0% -22.50 45.55 42 81 0. 10 o_14 QP
2 E0_1583570 3I7.716 -17.71% HH_.B5  37.62 0_10 0.14 RAverage
3 0.19%85380 33.46 -30.21 63I_67 33.22 0._10 011 QP
4 0_19285380 27.592 -26.08 H3I._ 67 27.35 0o.10 0.11 Average
5 0.4612220 33.73 -22.94 H6.67 32 .94 0. 10 o.&% QP
6 0.4612220 22.72 -23.95% 46_.67 21.93 0_10 0.69% RAverage
T 0.6474040 31_56 -24.44 He_00 30._%8%8 0._10 0_58 QP
g8 0.6474040 23.1%8 -22. 82 46.00 22 50 0o.10 0.58% Average
a 1.010 321.0% -24.97 565600 30.49 0. 10 0o.44 QP
10 1010 22.9% -23.05 d46.00 22.41 0_10 0.44 Average
11 1.3%0 29._.2% -26.75 G6.00 28.71 0._10 0o._44 QP
12 1.320 20.90 -25.10 46.00 20.36 0o.10 0.41 Arerage
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Temperature 27 C Humidity 44 %
Test Engineer Ted Chiu Phase Neutral
Configuration Normal Link
il Level (dBuv) Date: 2007-05-25
\ CISPRICHSVCCI-B
\ CISPRICHS/VCCI-B AY
WX |
3 |
E |
1044
Y9150 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISN Cable
Freq Lewvel Limit Line Lewel Factor Loss Remark
MH= dBul dB dBulf dBulf dB dB
1 O0_ 1587180 43.25 -22 28 65.53 43.01 0.10 0_14 QP
2 0_1587180 37.45 -1% 08 55.53 37.21 0.10 0.14 Average
3 0_.1986980 36.02 -27.64 £33 .66 3I5.78 010 014 QP
4 0.19%86280 30_.98 -22. 68 53.66 30.74 0o_10 0.14 Rverage
5 0_2455440 30.90 -31.01 61.91 320.48 0.10 ©0_32 QP
6 0_2455440 26.16 -25.75 51.91 2574 0.10 0.32 Average
T 0.436389%0 35.21 -21._.%2 57.13 34.41 010 o.70 QP
8 0.43638%0 28.21 -18._%9%22 47 13 27.41 0o_10 070 RBverage
2 1.9230 30.15% -25.85 O56.00 29 62 010 0.43 QP
10 1.930 22 15 -23.85 46.00 21.62 0.10 0.43 Average
11 2.380 29.43 -26.57 H6.00 28 91 n.12 o_40 QP
12 2.380 20.85% -25%.15 46.00 20_33 .12 0.40 Average
Note:
Level = Read Level + LISN Factor + Cable Loss
Report Format Version: a Page No. - 11 of 57
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3.2. Operational Limitations

3.2.1. Test Result of Operation Restriction

Operation Restriction

Informed the applicant
Not applicable
User Manual Informed
Passed

X] 47 CFR FCC Part 15 Subpart F 15.517(a)

(1) Indoor UWB devices & Fixed indoor infrastructure

Must be capable of operation only indoors. The necessity to operate with a fixed
indoor infrastructure. [ A transmitter that had been connected to the AC power
lines and operates solely through the AC mains. Or The device under test
operates solely through USB port of a PC. It is not intended to operate from
any other power source and be considered sufficient to demonstrate a fixed

indoor infrastructure ]

(2) Emissions from equipment

The emissions from equipment operated shall not be intentionally directed outside
of the building in which the equipment is located, such as through a window or a
doorway, to perform an outside function, such as the detection of persons about to

enter a building. [ The applicant has been informed of this requirement. ]

(3) Outdoor mounted antennas

The use of outdoor mounted antennas, e.g., antennas mounted on the outside of a
building or on a telephone pole, or any other outdoors infrastructure is prohibited.

[ The applicant has been informed of this requirement and instruct the

caution in user manual. ]

(4) Field disturbance sensors install

Field disturbance sensors installed inside of metal or underground storage tanks
are considered to operate indoors provided the emissions are directed towards the | X | X | [ | X

ground. [ Not applicable for this client. ]

(5) A communications system shall transmit only

A communications system shall transmit only when the intentional radiator is

sending information to an associated receiver. [ The applicant has been | X | [ | X | X

informed of this requirement and is clearly stated on the users manual. ]

Report Format Version: a Page No. - 12 of 57
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3.3. UWB Bandwidth Measurement

3.3.1.

3.3.2.

Limit

Ultra-wideband (UWB) transmitter. An intentional radiator that, at any point in time, has a fractional
bandwidth equal to or greater than 0.20 or has a UWB bandwidth equal to or greater than 500 MHz,
regardless of the fractional bandwidth.

The UWB bandwidth is the frequency band bounded by the points that are 10 dB below the highest radiated
emission, as based on the complete transmission system including the antenna. The upper boundary is
designated f, and the lower boundary is designated f.. The frequency at which the highest radiated emission
occurs is designated fi.

Center frequency. The center frequency, f., equals (fs + f.)/2.

Fractional bandwidth. The fractional bandwidth equals 2(f, - )/ (f. + f.).

The UWB bandwidth of a UWB system operating under the provisions of this section must be contained
between 3100 MHz and 10,600 MHz.

Measuring Instruments and Setting

Please refer to equipments list in section 4 of this report. The following table is the setting of the spectrum

analyzer.
Parameter Setting
RBW / VBW 10 MHz
Detector Peak
Trace Max Hold
Sweep Time Auto

3.3.3. Test Procedures

7. The EUT was placed on the top of the turntable that is non-conductive materials (glass fiber) and 0.8
meter above ground. The EUT was flush on the back of the tabletop. The phase center of the receiving
antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away from the
turntable.

8. The horn receiving antenna was varied between 1 meter and 4 meters , 1 meter step above ground
while maintaining bore sight alignment to find the maximum emissions field strength of both horizontal
and vertical polarization.

9. For maximum emission amplitude, the antenna tower was scanning (from 1 M to 4 M) and then the
turntable was rotated (from 0 degree to 360 degrees) to find the maximum reading and was used to
determine the frequency at which the highest radiated emission occurs, fy. Next, the points that are
10dB or more below the highest radiated emission were observed in a search from fy in both the lower
and higher frequency direction in the measured frequency EIRP graph, they are denoted as f_ and fu,

respectively. The UWB bandwidth is the difference between f, and fy.

Report Format Version: a Page No. - 13 of 57
FCC ID: KA2UB2240B1 Issued Date : Jun. 27, 2007



FCC TEST REPORT Report No.: FR753113

10. The individual UWB bandwidths were measured for each BAND _ID (nb) of the UWB spectrum. Both
horizontal and vertical polarizations were taken into account to determine the full UWB BW on the

maximized (in azimuth and elevation) signals.
3.3.4. Test Setup Layout

RX Antenna

[
|
I
EUT - I 1-dm
|
|
|
1
1

Metal Full Soldered Ground Plane
Spectrum Analyzer

{ Receiver . Eete:

Note: The Horn Antenna maintaining bore sight alignment.

The Antenna sHeight — The Table'sHeight

0 =tan™( .
TheTest Distance

)

3.3.5. Test Deviation

There is no deviation with the original standard.

3.3.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode, and TFC 1 and data rate is 558Mbps.
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3.3.7. Test Result of UWB Bandwidth

UWB Bandwidth on BAND_ID (nb) 1

CENTER FREQUENCY * RBW 10 NMHz Delta 1 [T1 ]
3.432 GHz *VBW 10 MHz 0.06 dB
Ref 10 dBm *Att 20 dB * SWI 500 ns 510. 920000000 NMHz
10 Marker| 1 [T1
-20|21 dByr
|5 3| 177600000 GHE
1 PK]
VI EVRIN
|5
—10 DI - 10.[723 dBm
I O T VR Y A VA !
M VNV \/N \ W/
L
—J20 D2 -p0. 723 PBm
I \
30
35
F2
F1
-la0
Center 3.432 GHz 53 MHz/ Span 530 MHz
Dat e: 27.JUN. 2007 17:01:12
UWB BW =510.92 MHz; F, = 3177.60 MHz; F, = 3688.52 MHz; F.= 3433.06 MHz
Note:
1. Test Distance: 3m
2. Antenna height 1 to 4 meters, 1 meter steps, bore sighted to EUT.
3. There are the absorber on ground plane between the antenna tower and turntable.
Report Format Version: a Page No. - 15 of 57
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UWB Bandwidth on BAND_ID (nb) 2

CENTER FREQUENCY *RBW 10 MHz Delta 1 [T1 ]
3.96 CHz *VBW 10 MHz -0.18 dB
Ref 10 dBm ALt 20 dB *SWIr 500 ns 507. 740000000 MHz
10 Marker| 1 [T1
-21{28 dBmr
| 5 3| 705600000 CH
1 PK
VIEW | o
-5
10
D1 -11. 913/?‘B\IT
L 150\ /A j‘\t\_ M k
' \t/ / o \ /Wﬂ\mw
o L’\ m”/‘"N{//L\\K /\\ M
; U W \YAR W/
D2 -R21°913 gBm
25 \
130
|35
F2
F1
-la0
Center 3.96 Gz 53 MHz/ Span 530 MHz
Dat e: 27. JUN. 2007 19:13:54

UWB BW = 507.74 MHz; F_ = 3705.60 MHz; F, = 4213.34 MHz; F. = 3959.47 MHz

Note:
1. Test Distance: 3m
2. Antenna height 1 to 4 meters, 1 meter steps, bore sighted to EUT.

3. There are the absorber on ground plane between the antenna tower and turntable.
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UWB Bandwidth on BAND_ID (nb) 3

CENTER FREQUENCY * RBW 10 Mz Delta 1 [T1 ]
4.488 CHz *VBW 10 NMHz 0.67 dB
Ref 10 dBm “Att 20 dB * SWI 500 ns 502. 440000000 MHz
10 Marker| 1 [T1
-20| 18 dBn
5 4| 239960000
1 PK
VI EVIR I
e
L- 10 DI =10 857 dBm W
|- 15M M 4n ul/fW
AV v
I
= D220 357 dBm
25 \
H 30
- 35
F2
F1
- 4‘0
Center 4.488 GHz 53 MHz/ Span 530 MHz
Dat e: 27.JUN. 2007 17:52:17
UWB BW =502.44 MHz; F, = 4239.96 MHz; F, = 4742.40 MHz; F. = 4491.18 MHz
Note:
1. Test Distance: 3m
2. Antenna height 1 to 4 meters, 1 meter steps, bore sighted to EUT.
3. There are the absorber on ground plane between the antenna tower and turntable.
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3.4. Radiated Emissions Measurement

3.4.1. Limit

1. The radiated emissions at or below 960 MHz from a device shall not exceed the emission levels in

section 15.209(a) limit below.

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300

0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3

2. The radiated emissions above 960 MHz from a device shall not exceed the emission levels in section

15.517(c) limit below.

Freq. (MHz) EIRP (dBm)
960-1610 -75.3
1610-1990 -563.3
1990-3100 -51.3

3100-10600 -41.3

10600 above -51.3

3. This may be converted to a peak field strength level at 3 meters using E(dBuV/m) = P(dBm EIRP) + 95.2
dB.

4. For 47 CFR Section 15.521(c): Emissions from digital circuitry used to enable the operation of the UWB
transmitter shall comply with the limits in Section 15.209 of this chapter, rather than the limits specified in
this subpart, provided it can be clearly demonstrated that those emissions from the UWB device are due
solely to emissions from digital circuitry contained within the transmitter and that the emissions are not
intended to be radiated from the transmitter’s antenna. Emissions from associated digital devices, as
defined in Section 15.3(k) of this chapter, e.g., emissions from digital circuitry used to control additional
functions or capabilities other than the UWB transmission, are subject to the limits contained in Subpart B of
Part 15 of this chapter.

Frequencies
(MHz)

Field Strength

(micorvolts/meter)

Measurement Distance

(meters)

above 960

500

3
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3.4.2. Measuring Instruments and Setting

Please refer to equipments list in section 4 of this report. The following table is the setting of the spectrum

analyzer and receiver.
Spectrum Parameter Setting
Attenuation 0dB
Start Frequency 960 MHz

Stop Frequency

10th carrier harmonic or 40 GHz

RBW / VBW

47 CFR Section15.517(c):

1MHz / 3MHz for RMS, 1 msec averaging time were used for
these measurement frequencies.

47 CFR Section 15.521(c): (47 CFR Section 15.209 (a))
1MHz/1MHz for peak; 1MHz/10Hz for Average. (in
accordance with ANSI C63.4)

Receiver Parameter

Setting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RBW 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RBW 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RBW 120kHz for QP

3.4.3. Test Procedures

1.

Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the turntable that is
non-conductive material (glass fiber) and 0.8 meter above ground. The EUT was flush on the back of
the tabletop. The phase center of the receiving antenna mounted on the top of a height-variable
antenna tower was placed equal or less than 3 meters far away from the turntable, shorter
measurement distances may be used to improve the measurement systems noise floor.

Extrapolation factor when test distance other than 3m. (in accordance with 47 CFR 15.31 (f) (1))

2.1. From 3m to 1m. Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1m])
(dB); Limit line = specific limits (dBuV) + distance extrapolation factor [9.54 dB].

2.2. From 3m to 0.5m. Distance extrapolation factor = 20 log (specific distance [3m] / test distance
[0.5m]) (dB); Limit line = specific limits (dBuV) + distance extrapolation factor [15.56 dB].

3. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

4. The height of the broadband receiving antenna was varied between 1 meter and 4 meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

5. For each suspected emissions, the antenna tower was scanning (from 1 M to 4 M) and then the
turntable was rotated (from O degree to 360 degrees) to find the maximum reading.

6. The measurements made over the frequency range from 9 kHz to 960 MHz were maximized using an
EMI receiver with peak detector capabilities. If the emissions level of the EUT in peak mode was 3 dB
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10.

lower than the limit specified, then testing will be stopped and peak values of EUT will be reported,
otherwise, the emissions which do not have 3 dB margin will be repeated one by one using the
quasi-peak method for below 960MHz.

Measurements above 960MHz were maximized using a spectrum analyzer with RMS detector
capabilities. A spectrum analyzer was used for the final measurements utilizing an RMS detector at the
frequencies with the largest amplitudes. The prescribed RBW of 1 MHz and VBW of 3 MHz, and a 1
msec averaging time were used for these measurements.

The spectrum between 9 kHz and 960MHz contained no intentional radiation and lies below the limits.
The spectrum from 960MHz to18GHz contained intentional UWB signals between 3100 MHz and
10600 MHz and lie below the limits. No other emissions above 10600 MHz were detected. The
maximum frequency tested was 40 GHz.

Per 47 CFR, Part 15, Subpart F, §15.521(c) (815.209) all digital emissions from the transmitter not
intended to be radiated from the antenna port meet the 15.209 subpart C limits.

Additional measurements in the 960 MHz to 40 GHz range were performed to determine the nature of
all unintentional emissions in this span. Conducted antenna port measurement and terminated antenna
port measurement were done in the 960 MHz to 8 GHz range show that all noise peaks have the same
frequency and polarization and are determined to be emission from the digital circuit and are not
radiated from the antenna.

3.4.4. Test Setup Layout
For radiated emissions below 30MHz
Investigated emissions from digital circuitry used to control additional functions or capabilities other than the
UWB transmission
RX Antenna
Metal Full Soldered Ground Plane
Spectrum Analyzer
! Receiver oo
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For radiated emissions from 30MHz~1GHz
Investigated emissions from digital circuitry used to control additional functions or capabilities other than the

UWB transmission

RX Antenna

Ant. feed | T

point |
_____ EUT | 1~4 m

I :
T - 3m —hi
I
1

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o

For radiated emissions 1GHz
Investigated emissions from digital circuitry used to control additional functions or capabilities other than the

UWB transmission

RX Antenna

Terminated antenna port

Metal Full Soldered Ground Plane

Spectrum Analyzer
! Receiver o

For conducted emissions above 960MHz (Conducted antenna port measurement)

Spectrum Analyzer EUT
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For radiated emissions above 1GHz

Investigated emissions from UWB transmission

RX Antenna

Ant. feed | T

point |
_____ EUT i 1~4m

I |
T 44— 1~05m —hi
1
1

Metal Full Soldered Ground Plane
Spectrum Analyzer

! Receiver o

For radiated emissions from 3GHz to 5GHz

Investigated emissions from UWB transmission

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
I Receiver . o

Note: The Horn Antenna maintaining bore sight alignment.

The Antenna sHeight — The Table'sHeight

0 =tan™( :
The Test Distance

)

3.4.5. Test Deviation

There is no deviation with the original standard.
3.4.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode, and TFC 1 and data rate is 558Mbps.
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3.4.7. Results of Radiated Emissions

Radiated Emissions (9kHz~30MHz)

The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB) (in accordance with 47 CFR
15.31 (f) (2));

Limit line = specific limits (dBuV) + distance extrapolation factor.
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Radiated Emissions (30MHz~960MHz)
Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 3m

Horizontal
Level (dBuW/m) Date: 2007-06-23
107
FCC 15.209
a4 —t—
1 2 SW
-20
30 216. 402. 588. rd. 960
Frequency (MHz)
Over Limit Beadintenna Cable Preanp Ant  Tahkle
Freq Lewsl Limit Line Lewel Factor Los=s Factor Remark Pos Pos
MHz dEu¥./m dE dBul /m dEuY dE fm dE dE oI deg
ik 278.310 ZE3.2L5 -2E.75 4&6.00 34.5Z 13 27 .84 Z8.38 1432 u]
z 433 _6E0 E3.65 -ZZ.35 46.00 31.0% 17.06 4.43 Z8_9E 100 zZhd
3 6&5.190 24.565 -21.35 46,00 Z25.44 19,73 S5.28 g9.80 113 100

Note: The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.
Emission level (dBuV/m) = 20 log Emission level (uV/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Test Distance: 3m

Vertical
Level (dBuVim) Date: 2007-06-23
107
FCC 15.209
44_,—'
3
2
| W
-20
30 216, 402. 568, Tt 960
Frequency (MHz)
Ower Limit Deadbntenna Cable Preamp Ant. Takle
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MHz dBEu¥V/m dE dEu¥/m dEul dE /m dE dE CIn deg
1 Eg.830 E3.2f -le6.78 40.00 4z.04 &.EE .39 E2T.73 103 £70
z 497,790 Z6_.E0 -1%.80 46.00 3IZ.81 1%.08 4.4 29.11 150 0
3@ &5 130 3E_45 -13.E55 4500 37.z4 13,73 E.E8 EZ9.80 12E 196

Note: The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.
Emission level (dBuV/m) = 20 log Emission level (uVv/m).

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level.
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Radiated Emissions (960MHz~1GHz Emissions)
Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 3m

Horizontal

i Level (dBm} Date: 2007-06-23

; Z
MLWWWW%WWW

FCC 15.517-RMS
-5
-150
960 968. 976. 984. 992. 1000
Frequency {MHz)
Ower Limit Readintenna Cable Preaup ant. . Tahle
Fregq Lewsl Limit Line: Lewel Factor Lo=s Factor Bemark Bos= Po=
MHz= dEm dE dEw dEm dE Fm dE dE CIi deg
1 8 S66_680 -6Z_ 8 1Z.48 -7L5.30 -50.959 Z1.18 &.BE ER_E3 113 39
2B 999 920 =557 19,87 =FE.30°-5E3_.7& 20.28 Gldd 2933 104 40

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec averaging
time were used for these frequencies per bin point measurements. Emissions (Mark 1, 2) from digital
circuitry used to enable the operation of the UWB transmitter shall comply with the limits in 47 CFR, Part 15,

Subpart C, §15.209.
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Test Distance: 3m

Vertical

Date: 2007-06-23

i Level (dBm}

75 ! FCC 15.517-RMS
-150
960 968. 976, 984. 992. 1000
Frequency (MHz)

Over Limit Beadintenna Cable Preamp Ant. Table
Freg Lewsl Limit Lime: Lewel Factor Loss Factor PRemark Pos= Pos
MH= dEm de =153 dEm dEfm dE dE CIL deg
I 4 987160 -65._48 8.82 -75.30 -64.868 Z1.18 &6.52 "23.53 oo 33
Zn 937400 =-&3.80 11.70°-7E.30°-=gl.e3 2Z0.51 G.d8 29,35 oo 207

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec averaging

time were used for these frequencies per bin point measurements. Emissions (Mark 1, 2) from digital

circuitry used to enable the operation of the UWB transmitter shall comply with the limits in 47 CFR, Part 15,

Subpart C, 815.209.
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Radiated Emissions with terminated antenna port (960MHz~1GHz)

Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 3m

Horizontal
Level (dBuVYimy) Date: 2007-06-23
107
FCC 15.209
44 z
'-'wt.fm‘[\.u"uﬂ'm'wn:
-20
960 968. 976. 984, 992, 1000
Frequency (MHz)
ditea CNACENT—HY
uwer  Llmit peagsntenna canle Preamp Ant  Table
Freq Lewvel Limit Line Lewel Factor Loss Factor BRemark Dos Paos
MH= dBu¥/m dE dBu¥/m dBulr dBE /m dE dE =i} degy
1 96E6._680 zZEH.1L -z8.8L5 54 00 E5.98 El.18 .5 E£9.53 Peak 111 jei=]
Z 939 980 41.06 -1E.94 54.00 43.07 E0.38 G.44 E3.33 1oz 43

Note: For digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits in
47 CFR, Part 15, Subpart C, §15.209.
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Test Distance: 3m

Vertical
Level (dBu¥/mj) Date: 2007-06-23
107
FCC 15.209
44
2
1 a4
T I T PR
-20
960 968. 976. 934, 992, 1000
Frequency (MHz)
Ower Limit Peadintenna Cable Preanp Ant. Table
Freq Lewel Limit Line Lewel Factor Loss Factor PRemark Paos Pas
MHz dBul,/m dB dBul/m dBul’ dE /m dE dE CIL deg
1 967160 Z5.69 -EF7.31 EB4.00 ZB.EZ El._1% ELRE SE9LE3R 17& 36
Z @ 997._400 33.89 -E0.11 E54.00 35.858 E0O.91 &.48 E9.35 1&54 z03

Note: For digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits in
47 CFR, Part 15, Subpart C, §15.209.
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Conducted Antenna Port Emissions (960MHz~1GHz)

Temperature 24 °C Humidity 54 %
Test Engineer Vic Configurations | All Band
% *RBW 1 MHz Marker 1 [T1 ]
"VBW 3 MHz -88.80 dBm
Ref -10 dBm “Att 0 dB SWI 2.5 s 962. 880000000 MHz
-10
L 20
1 RV
IVAXH| |30
|- 40
- 50
— 60
— 70
FCC15517
—- 80
1
Gt ooy ot TNttt AT A ik
— 100
-110
Center 980 Mz 4 MHz/ Span 40 MHz

Date: 27.JUN. 2007 04:44:49

Note: Conducted antenna port measurements made with 1IMHz RBW/3MHz VBW (RMS detector) at 50

ohm impedance. 1 msec averaging time were used for these frequencies per bin point measurements.
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Radiated Emissions (3GHz~5GHz Emissions)
Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 3m

Horizontal

. Level (dBm ) Date: 2007 -06-23

FECA5.517-RMS

2
IWW
i
-150
3000 3400, 3600, 4200, 4600, 5000
Frequency {MHz)
Owver Limit Deadintenna Cable Preanp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor Pemark Dos Paos
Mz dBEm dE dBEm dEm dE /m dE dE co deg
1 ZJEI0_000 -45.30 -5_00 -41.30 -19._3& I WoaH EEir 300 zla
Z @ 2748000 -44_ 49 -32_19 -41_30 -192_320 4.0 3.8 3E.BE 300 164
3 431le_ 000 -44_ 53 -3_EFE3 -41.30 -E1._36 E.1k& 4.18 3z.E0 200 11&
Note:

1. Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec averaging

time were used for these frequencies per bin point measurements.
2. Antenna height 1 to 4 meters, 1 meter steps, bore sighted to EUT.

3. There are the absorber on ground plane between the antenna tower and turntable.
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Test Distance: 3m

Vertical

Level (dB
i evel (dBm )

Date: 2007-06-23

FCCA5.517-RMS

-5
-150
3000 3400. 3600, 4200, 4600. 5000
Frequency (MHz)
Ower Limit Eeadintenna Cable Preamp Ant  Table
Freq Lewel Limit Line Lewel Factor Loss Factor Remark Pos Pos
MH= dEm dE dEm dEm dE/m dE dE o deg
1 BEI0.000 -44.50 -3.20 -41.30 -18.1¢6 .99 3.38 ZE.TL 200 Eng
Z 7?2000 -4z.90 <1.60 -41.30 -18.36 4. 20 3.87 3E.81 20 Z0z
3 4470.000 -43.23 -1.93 —-41.30 -20.55 E.g0 4.20 32.48 200 308
Note:

1. Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 3m distance. 1 msec

averaging time were used for these frequencies per bin point measurements.

2. Antenna height 1 to 4 meters, 1 meter steps, bore sighted to EUT.

3. There are the absorber on ground plane between the antenna tower and turntable.

Report Format Version: a

FCC ID: KA2UB2240B1

Page No.
Issued Date

1 32 of 57
: Jun. 27, 2007



FCC TEST REPORT Report No.: FR753113

Radiated Emissions (1GHz~8GHz Emissions)
Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 1m

Horizontal

. Level (dBm) Date: 2007-06-23

FCC15.517-RMS

[

-150
1000 2400, 3800, 5200. 6600, 8000
Frequency {(MHz)

Owver Limit Beadhntenna Cable Preamp Int Table

Freg Lewsl Limit Line: Lewel Factor Loss Factor Remark Paos Fas

MH=z dEm dE dEm dBm dBE . m dB dE O deg

1 # Looo_ooo -71_8Z2 3.48 -75.30 -38.81 -1.30 1.77 33.48 133 33E
Z B 1045 000 -70.597 4,33 =75.30°-37.99 —1.31 1.7% '33.44 142 143
2 12Ez._ 000 =7E.37 2092 =FE5U30-=39.65 =L1.3%7 1.79 323.E4 1LE E94
4 1350000 -73. 48 l.84 -75.30 -40.66 -1.37 1.79 33.ZE 1a7 276

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 1m distance. 1 msec averaging
time were used for these frequencies per bin point measurements. Emissions (Mark 1, 2, 3, 4) from digital
circuitry used to enable the operation of the UWB transmitter shall comply with the limits in 47 CFR, Part 15,
Subpart C, §15.209.
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Test Distance: 1m

Vertical
i Level (dBm) Date: 2007-06-23
FEC15.517-RMS
34
-5
-150
1000 2400, 3800, 5200, G600, B000
Frequency {(MHz)
Ower Limit Beadintenna Cable Preanp Ant Tahkle
Freg Lewsl Limit Line: Lewel Factor Loss Factor BEemark Pas Pos=
MHz dBm dE dBm dEm dE/m dE dE cm deg
1 # logo_ooo -7?0.9z2 4.38 -7&5.30 -37.21 -1.30 1.77 33.48 145 z40
Z ¥ 1045 000 -70.00 5.30 -7&5.30 -37.0& -1.31 1.77 33.44 1&7 ZE3
o 1Z10._ 000 -&9.6%8 L.BE -7E5.30 -35.78 -1.34 La7e 38u33 114 283
4 f 1350000 -&3.97 £.33 -7&5.30 -37.17 -1.37% 1.79 33.EE 103 3z7

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 1m distance. 1 msec averaging
time were used for these frequencies per bin point measurements. Emissions (Mark 1, 2, 3, 4) from digital
circuitry used to enable the operation of the UWB transmitter shall comply with the limits in 47 CFR, Part 15,
Subpart C, 815.209.
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Radiated Emissions with terminated antenna port (1GHz~8GHz)

Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 1m

Horizontal
Level (dBuYim) Date: 2007-06-23
107
FCC-15.209-PK-1M
FCC-15.209-AV-1M
4
o

W

EA

-20
1000 2400, 3500, 5200. G600, 000
Frequency (MHz)
Over Limit RBeadintenna Cable Preamp int  Tahle
Fregq Lewel Limit Line Lewel Factor Loss Factor Pemark Dos Pos
MH= dBuV/m dE dBuV/m dBaW dE /fm dE dE oI degy
1@ l000.000  35.68 -47.86 83.54 68.65  -1.30 1.77 33.48 176 334
E 10453000 33.05 -50.4% 83_.84 £5.03 -1.31 1.77 33.44 186 145
3 132z.000 E8.89% -54.65 83.84 £1.71 -1.37 l.73 33.E4 17z Z36
4 130,000 30,35 -53.1% 83.854 £3.15 -1.37 l.73 33_E2 17 77
Note:

1. Above 1 GHz shall be extrapolated to the specified distance using an extrapolation factor of 9.54dB
from 3m to 1m.

2. Digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits in 47
CFR, Part 15, Subpart C, §15.209.
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Test Distance: 1m

Vertical
Level (dBuv/m) Date: 2007-06-23
FCC-15.209-PE-1M
FCC-15.209-AV-1M
44
¢ 4
MM
-20
1000 2400, 3800, 5200. 1171118 G000
Frequency (MHz)
Ower Limit Deadbntenna Cable Preamp Ant Takle
Freq Lewel Limit Line Lewel Factor Loss Factor PBemark Pos Pos
MHz dBEuV /m dE dBuW/m dEut dE /m dE dE CIn deg
1 lo00_ 000 326 .05 -47.49 83 54 g2.08 -1.30 1.77 33.48 134 Zd4
zZ @ 1042._ 000 36_9& -4&6.E58 83.54 £9_94 -1 31 1_ 7% C3EIdd 1g& ZE3
3 lzl0_.000 31.1 -52_.4Z 83.54 64.01 -1.34 1l.78 33.33 11z ZE4
4 13E50_.000 23.89 -49_. 65 8283.E84 E6.569 -1.37 1.79 33.EZ l0s 2Z3

Note:

1. Above 1 GHz shall be extrapolated to the specified distance using an extrapolation factor of 9.54dB
from 3m to 1m.

2. Digital circuitry used to enable the operation of the UWB transmitter shall comply with the limits in 47
CFR, Part 15, Subpart C, §15.2009.
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Conducted Antenna Port Emissions (1GHz~8GHz)
Temperature 24 °C Humidity 54 %
Test Engineer Vic Configurations | All Band
@ *RBW 1 Mz Marker 2 [T1 ]
"VBW 3 MHz -78.69 dBm

Ref -10 dBm “Att 0 dB SWI' 140 s 7.930000000 GHz
-10 Marker|1 [T1
-45{ 95 dBm
|- 20 31 814000000 Gk
L RVE
IVAXH| |30
- 40
I
Y
5o \ i
U ]
- 60 u
70
FCC15517
2
L-80 Y
\\-mww‘vJ—
- 90
NW\_MNH-'/
- 100
-110
Center 4.5 Gz 700 MHz/ Span 7 GHz
Date: 23.JUN. 2007 15:58:53

Note:

Conducted antenna port measurements made with 1IMHz RBW/3MHz VBW (RMS detector) at 50 ohm

impedance. 1 msec averaging time were used for these frequencies per bin point measurements.
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Radiated Emissions (8GHz~12GHz Emissions)
Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 1m

Horizontal

i Level (dBm} Date: 2007 -06-23

| FCC 15.517-RMS

-5
-150
8000 83800, 9600, 10400, 14200, 12000
Frequency (MHz)
Owver Limit Beadintenna Cable Preamp Ant. Table
Fregq Lewsl Limit Line Lewvel Factor Loss Factor Bemark Dao=s Das
MHz dEm dB dBEm dBm dE /m dB dE Ccm deg
1 ll943_ 000 -&4.94 -13.64 -51.20 55923 13_7E 2,50 3E.17 102 EGE

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 1m distance. 1 msec averaging

time were used for these frequencies per bin point measurements.
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Test Distance: 1m

Vertical
> Level (dBm) Date: 2007-06-23
| FCC 15.517-RMS
2
———r——r_y
-5
-150
§000 800, 9600. 10400, 11200, 12000
Frequency (MHz)
Owver Limit Deadbintenna Cable Preamp Int Tahle
Fregq Lewsl Limit Line Lewel Factor Loss Factor Remark Paos Pos=s
MHz dBm feiz] dEm dBm dB fm dBE dE cIm deg
1 8444 000 -59_Z3 -E7.99 -41.30 -54_3F 11.0Z G.24 3ZE.E3Z 108 ZEE
2 ® 10556 000 -&3.65 —-EZZ.35 -41l.30 —-53_2Z5 1ld4.36 TSy UZEC28 L3 1a3

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 1m distance. 1 msec averaging

time were used for these frequencies per bin point measurements.
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Radiated Emissions (12GHz~18GHz Emissions)
Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 1m

Horizontal

i Level (dBm) Date: 2007-06-23

FCC 15.517-BMS
T

\'\_N_///_\/\r’_\’_’_/‘_/WYP
i
-150
12000 13200. 14400, 15600, 16500, 15000
Frequency {MHz)
Ower Limit Beadintentna Cable Preamp Ant Tahle
Fregq Lewsl Limit Line Lewel Factor Loss Factor Bemark Paos Paos
MH= dBm dE dBm dBm dE /m dE dE CIn deg
1@ 179zz.000 -EE_ 17 -3.87 -E1.30 -E5.8F Z7.9% 82.58 31._88 122 131

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 1m distance. 1 msec averaging

time were used for these frequencies per bin point measurements.
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Test Distance: 1m

Vertical
i Level (dBm) Date: 2007-06-23
FCC 15.517-BMS
-?E_MM
-150
12000 13200. 14400, 15600, 16600, 18000
Frequency (MHz)
Ower Linit Beadintenna Cable Preamp IAnt Table
Freg Lewel Limit Line Lewel Factor Loss Factor Bemark Paos Pos
MH= dBm dE dEm dEm dE /m dE dE CI deg
1l @ 179zz.000 -E4.91 -3_.61 -E1.30 -E8._ K& E7._9E 2.E58 31.86 147 1z4

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 1m distance. 1 msec averaging

time were used for these frequencies per bin point measurements.
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Radiated Emissions (18GHz~26.5GHz Emissions)

Temperature 24 °C Humidity 54 %

Test Engineer Vic Configurations | All Band

Test Distance: 0.5m

Horizontal
% RBW 1 Mz
VBW 3 Mz
Ref -10 dBm Att O dB SWF 500 ns
-10
|20
| 30
|- 40
- 50 DI -51.83 dBm
|60

770

- 80

- 90

- 100

-110

Start 18 GHz 850 MHz/ Stop 26.5 Gz

Dat e: 24. JUN. 2007 02: 16: 26

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 0.5m distance. 1 msec

averaging time were used for these frequencies per bin point measurements.
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Test Distance: 0.5m

Vertical

% RBW 1 MHz
VBW 3 MHz

Ref -10 dBm Att O dB SWI 500 ns

-10

- 20

</~
Py

— 50

D1 -51.3 dBm

- 100

-110

Start 18 GHz 850 MHz/ Stop 26.5 Gz

Dat e: 24.JUN. 2007 02:15:19

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 0.5m distance. 1 msec

averaging time were used for these frequencies per bin point measurements.
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Radiated Emissions (26.5GHz~40GHz Emissions)

Temperature 24 °C Humidity 54 %
Test Engineer Vic Configurations | All Band
Test Distance: 0.5m
Horizontal
% RBW 1 MHz
VBW 3 MHz
Ref -10 dBm At t dB SWI' 500 s
-10
- 20
|30
L- 40
— 50 DI -51.3 dBm
\ /“//\ \—\«\ /J/
\ MW’»
L 70 R AU \"V\.\N_,/\,.w/v
- 80
- 90
- 100
-110
Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
Dat e: 24. JUN. 2007 02:18: 43

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 0.5m distance. 1 msec

averaging time were used for these frequencies per bin point measurements.
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Test Distance: 0.5m

Vertical
% RBW 1 Mz
VBW 3 Mz
Ref -10 dBm Att O dB SWI 500 ns
-10
—- 20
|30
- 40
L- 50

D1 -51.3 dBm

- 70

- 80

- 100

-110

Start 26.5 GHz 1.35 GHz/ Stop 40 GHz

Dat e: 24.JUN. 2007 02:18:16

Note: Measurements made with 1 MHz RBW/3MHz VBW (RMS detector) at 0.5m distance. 1 msec

averaging time were used for these frequencies per bin point measurements.
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3.5. Radiated Emissions in GPS Bands Measurement

3.5.1.

3.5.2.

Limit
In addition to the radiated emission limits specified in the table in paragraph 3.5.1 of this report, UWB

transmitters operating under the provisions of this section shall not exceed the following average limits

when measured using a resolution bandwidth of no less than 1 kHz.

Freq. (MHz) EIRP (dBm)
1164-1240 -85.3
1559-1610 -85.3

Note 1: This may be converted to a peak field strength level at 3 meters using E(dBuV/m) = P(dBm EIRP) +
95.2 dB.

Note 2: Extrapolation factor when test distance other than 3m. (in accordance with 47 CFR 15.31 (f) (2))

2.1.Form 3m to 1m. Distance extrapolation factor = 20 log (specific distance [3m] / test distance [1m])

(dB); Limit line = specific limits (dBuV) + distance extrapolation factor [9.54 dB].

2.2.From 3m to 0.5m. Distance extrapolation factor = 20 log (specific distance [3m] / test distance
[0.5m]) (dB); Limit line = specific limits (dBuV) + distance extrapolation factor [15.56 dB].

Measuring Instruments and Setting

Please refer to equipments list in section 4 of this report. The following table is the setting of the spectrum

analyzer and receiver.

Spectrum Parameter Setting

Attenuation 0dB

47 CFR Section 15.517(d)

10 kHz / 1kHz for RMS for Average, 1 msec averaging time
were used for these measurement frequencies.

47 CFR Section 15.521(c) (47 CFR Section 15.209 (a))
1MHz/1MHz for peak, 1MHz/10Hz for Average. (in
accordance with ANSI C63.4)

RBW / VBW

3.5.3. Test Procedures

1. Configure the EUT according to ANSI C63.4. The EUT was placed on the top of the turntable that is
non-conductive material (glass fiber) and 0.8 meter above ground. The EUT was flush on the back of
the tabletop. The phase center of the receiving antenna mounted on the top of a height-variable
antenna tower was placed 1 meter far away from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between 1 meter and 4 meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scanning (from 1 M to 4 M) and then the

turntable was rotated (from O degree to 360 degrees) to find the maximum reading.
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5. Measurements frequencies were maximized using a spectrum analyzer with RMS detector capabilities.
A spectrum analyzer was used for the final measurements utilizing an RMS detector at the frequencies
with the largest amplitudes. The prescribed RBW of 10 kHz and VBW of 10 kHz, and a 1 msec
averaging time were used for these measurements.

6. Per 47 CFR, Part 15, Subpart F, §15.521(c) (815.209) all digital emissions from the transmitter not
intended to be radiated from the antenna port meet the 15.209 subpart C limits.

3.5.4. Test Setup Layout

This test setup layout is the same as that shown in section 4.4.4.
3.5.5. Test Deviation
There is no deviation with the original standard.

3.5.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode, and TFC 1 and data rate is 558Mbps.
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3.5.7. Results for Radiated Emissions in GPS Bands

Radiated Emissions (1164 MHz to 1240 MHz and 1559 MHz to 1610 MHz) GPS Bands
Temperature 24 C Humidity 54 %

Test Engineer Sam Configurations All Band

Test Distance: 1m

Horizontal

. Level (dBm} Date: 2007-06-23

-T5
FCC 15.%1 T-1M-GPS

2

ST e AT SO DT 4 S I TS Y A

-150
1164 1253.2 13424 1431.6 1520.8 1610
Frequency (MHz)

Over Limit Readintenna Cable Preamp Ant Table

Freg Level Limit Line: Lewesl Factor Loss Factor Remark Fos=s Fos

MHz= dBEm dE dEm dEm dE fm dE dE O deg

1A 116E5. 3240 -21_.99 -5 69 -8L_.30 -59.07 -1.33 1,78 EEoER 100 ZZE
z 1600._120 -33.86 -85.86 —-85.30 -62.37 -0.74 Z.EZ5 33.00 100 3EE

Note: Measurements made with 10kHz RBW/10kHz VBW (RMS detector) at 1m distance. 1 msec

averaging time were used for these frequencies per bin point measurements.
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Test Distance: 1m

Vertical

i Level (dBm) Date: 2007-06-23

-Th
FCC1 5.*1 ?—1M—GE

R e s i Wi s BT S BOWLY uT

_1501154 1253.2 1342.4 1431.6 1520.8 1610
Frequency (MHz)
Ower Limit Readintenna Cable Preamp Ant Table
Freg Level Limit Line Level Factor Loss Factor Remark Po=s Pos
MHz fiz dB dBm dBm dB fm de dB CIhu dey
1 11le4.890 -89_.61 -4.31 -285.30 -B&.69 -1_33 1.78 23.37 1aa 172
2 lg00. 190 -g8.z0 -2.90 -85.30 -B&5_71 -0_74 Z.2E 322.00 1aa Z8

Note: Measurements made with 10kHz RBW/10kHz VBW (RMS detector) at 1m distance. 1 msec

averaging time were used for these frequencies per bin point measurements.
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3.6. Peak Emissions within a 50 MHz Bandwidth Measurement

3.6.1. Limit

There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth centered on the

frequency at which the highest radiated emission occurs, fy. That limit is 0 dBm EIRP. It is acceptable to

employ a different resolution bandwidth, and a correspondingly different peak emission limit, EIRP limit has

to be adjusted by the resolution bandwidth ratio of 20log(RBW/50) dB, where RBW is the resolution

bandwidth used for the measurement expressed in MHz. In addition, This may be converted to a peak field
strength level at 3 meters using E(dBuV/m) = P(dBm EIRP) + 95.2 dB.

Peak EIRP limit dBm Peak EIRP limit dBm
(RB / VB : 50MHZz) (RB / VB: 10MHz)
0 -13.97

3.6.2. Measuring Instruments and Setting

Please refer to equipments list in section 4 of this report. The following table is the setting of the spectrum

analyzer.
Spectrum Parameter Setting
Attenuation Auto
Sweep Time Auto
RBW / VBW 10MHz / 10MHz for Peak

3.6.3. Test Procedures

1.

The EUT was placed on the top of the turntable that is non-conductive material (glass fiber) and 0.8
meter above ground. The EUT was flush on the back of the tabletop. The phase center of the receiving
antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away from the
turntable.

The horn receiving antenna was varied between 1 meter and 4 meters, 1 meter step above ground
while maintaining bore sigh alignment to find the maximum emissions field strength of both horizontal
and vertical polarization.

For maximum peak emission amplitude, the antenna tower was scanning (from 1 M to 4 M) and then
the turntable was rotated (from O degree to 360 degrees) to find the maximum reading and was used to
determine the frequency at which the highest radiated emission occurs, fy.

The individual UWB bandwidths were measured for each BAND_ID (no) of the UWB spectrum. Both
horizontal and vertical polarizations were taken into account to determine the full UWB BW on the

maximized (in azimuth and elevation) signals.
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5. A spectrum analyzer was used for the final measurement utilizing a peak detector at the frequency with
the largest amplitude. The prescribed resolution bandwidth of 50 MHz was not supported by the
spectrum analyzer. However, when a peak measurement is required, The resolution bandwidth for this
measurement was set to 10 MHz, and the measurement was centered on the frequency at which the

highest radiated emission occurred, fy. The video bandwidth was 10 MHz.

3.6.4. Test Setup Layout

RX Antenna

|
|
|
EUT — | 1-4m
|
|
|
1
1

Metal Full Soldered Ground Plane
Spectrum Analyzer

/ Receiver . Sets

Note: The Horn Antenna maintaining bore sight alignment.

The Antenna sHeight — The Table' sHeight

0 =tan™( .
TheTest Distance

)

3.6.5. Test Deviation

There is no deviation with the original standard.

3.6.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode, and TFC 1 and data rate is 558Mbps.
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3.6.7. Test Result of Peak Emissions within a 50 MHz Bandwidth

Temperature 24 C Humidity 54 %
Test Engineer Vic Configurations | All Band
Vertical
; Level (dBm) Date: 2007-06-27
4 5 3 FCC 15.517-PK-RB 100

-5
-150
3000 3400, 3600, 4200, 4600, 5000
Frequency (MHz)
Over Limit Beadintenna Cable Preamp Ant. Tabkle
Freg Level Limit Line Lewel Factor Loss Factor Remark Fos Pos
MH= dEm dE dEm dEm dE /m dE dE CI deg
1 3l9¢.000 -lée.85 -E.88 -13.37 .67 £.83 b e e D E0Qa =02
z 321 000 -le.83 -E.8& -13.97 7.49 4. E0 4.0 3E.E7 E00 1z8
3B 4F78.000 -14.91 -0.%54 -13_397 g.37 E.05 4.18 3z.51 E0O 31E
Note:

1. Test distance: 3m, both vertical and horizontal polarization has been investigated, and vertical is the

worse case.
2. Antenna height 1 to 4 meters, 1 meter steps, bore sighted to EUT.

3. There are the absorber on ground plane between the antenna tower and turntable.
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3.6.8. Labeling and Instruction Manual Requirements

UWB systems operating under the provisions of this section shall bear the following or similar statement in a
conspicuous location on the device or in the instruction manual supplied with the device.
“This equipment may only be operated indoors. Operation outdoors is in violation of 47 U.S.C. 301 and could

subject the operator to serious legal penalties.”

In addition to the above requirements, a UWB device subject to certification shall be labeled as followed in a
conspicuous location on the device:

“This device complied with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.”

(1) Where a device is constructed in two or more sections connected by wires

and marketed together, the statement specified directly above this section is required to be affixed only to the
main control unit.

(2) When the device is so small or for such use that it is not practicable to place the statement specified under
paragraph (a) of this section on it, the information required by this paragraph shall be placed in a prominent
location in the instruction manual or pamphlet supplied to the user or, alternatively, shall be placed on the
container in which the device is marketed. However, the FCC identifier or the unique identifier, as appropriate,

must be displayed on the device.

The users’ manual or instruction manual for an intentional or unintentional radiator shall caution the user that
changes or modifications not expressly approved by the party responsible for compliance could void the

user’s authority to operate the equipment.
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3.7. Antenna Requirements

3.7.1. Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with any
jacket for installing an antenna with extension cable. An intentional radiator shall be designed to ensure that
no antenna other than that furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this Section. The manufacturer may design the unit
so that the user can replace a broken antenna, but the use of a standard antenna jack or electrical
connector is prohibited. Further, this requirement does not apply to intentional radiators that must be

professionally installed.

3.7.2. Antenna Connector Construction

Please refer to section 2.1 in this test report, No external antenna connector complied with the

requirements.
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4. LIST OF MEASURING EQUIPMENTS

Instrument | Manufacturer | Model No. Serial No. |Characteristics CaI:DberI?éion Remark
EMC Receiver R&S ESCS 30 100359 9kHz - 2.75GHz | Mar. 01, 2007 (nggzcﬂc\’(’;
LISN MessTec NNB-2/16Z 99079 OkHz—30MHz | Mar. 31,2007 (nggzcﬂc\’(’;
(Suppor Uni) EMCO 3810/2NM 9703-1839 OkHz—30MHz | Mar. 22, 2007 (Ccoggffﬂ‘\)(r)‘
RF Cable-CON UTIFLEX 3102-26886-4 CB049 SkHz-30MHz | Apr.20,2007 | (SOELCOl
EMI Filter LINDGREN LRE-2030 2651 <450 Hz N/A o0t
| TR | O | s | weasom | wa | oo
Spectrum Analyzer R&S FSP30 100023 9kHz ~ 30GHz Dec. 17, 2006 (CTol_?gl“_‘f_tﬁ(‘;
Power Meter RE&S NRVS 100764 DC ~ 40GHz Jul. 20, 2006 (CTol_?gl“_‘f_tﬁ(‘;
Power Sensor R&S NRV-Z51 100666 DC~-40GHz | Jul. 20, 2006 gol_:‘gf_ﬁfg
Power Sensor R&S NRV-Z32 100057 30MHz ~6GHz | Jun. 21, 2007 gol_rl‘gf_ﬁfg
AC Power Source HPC HPA-500W HPA-9100024 AC 0 ~ 300V May 4, 2007 gol_:‘gf_ﬁfg
DC Power Source GW. GPC-6030D C671845 DCIV-60V | Mar 03,2007 | (Cooi'ie)
Temp. and Humidity KSON THS-C3L 612 N/A Oct. 02, 2006 goﬁgf_ﬁfg
RF CABLE-1m Jye Bao RG142 CBO34-1m | 20MHz~7GHz | Dec. 01, 2006 goﬁgf_ﬁf(‘;
RF CABLE-2m Jye Bao RG142 CBO35-2m | 20MHz~1GHz | Dec. 01, 2006 8?&‘3@?
Signal Generator R&S SMR40 100116 10MHz - 40GHz | Mar.07,2007 | CRNOHOSS
3m Semi ANecholC | SIDT FRANKONIA| — SAC-3M oschoaHy | SOMMZ-1OMZ | gun 14,2007 | TEASIN
Amplifier SCHAFFNER CPA9231A 1886 9KkHz-2GHz | Jan. 22,2007 (Osgﬂigg?gw
Amplifier Agilent 84498 3008A02326 | 1GHz-26.5GHz | Dec 18, 2006 (Osgﬂigg?gw
Amplifier MITEQ AMF-6F-260400 923364 26.5 GHz - 40 GHz | Jan. 22, 2007* (Osgﬂigg?gw
ivaer R&S FSP40 100004/040 | 9kHz-40GHz | Sep. 21,2006 (onggigg?SY)
Loop Antenna R&S HFH2-22 860004/001 | 9kHz-30MHz | May 23, 2006* <o§§:§§?ﬁw
Bilog Antenna SCHAFFNER CBL 6112D 22237 30 MHz -1 GHz | Jul. 24, 2006 (ongﬂgg?SY)
Horn Antenna EMCO 3115 6741 1GHz ~ 18GHz May 04, 2007 <o§§ﬂ'§§?+"|v>
Hom Antenna | SCHWARZBECK |  BBHA9170 BBHA9170154 | 15 GHz - 40 GHz NCR <o§§ﬂf3§inw>
RF Cable-R03m Jye Bao RG142 CBO21 30MHz-1GHz | Dec.02, 2006 <o§§ﬂ'§§?+"|v>
RF Cable-HIGH SUHNER SUCOFLEX 106 | 03CHO3-HY | 1GHz-40GHz | Dec.02, 2006 <o§§f|f3§34nv>
Turn Table HD DS 420 420/650/00 0 - 360 degree N/A (o?gﬂgg?:v)
Antenna Mast HD MA 240 240/560/00 im-4m N/A (o?gﬂgg?:v)
Note: Calibration Interval of instruments listed above is one year.
“*" Calibration Interval of instruments listed above is two year.
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5. TEST LOCATION

SHIJR ADD 6FI., No. 106, Sec. 1, Shintai 5th Rd., Shijr City, Taipei, Taiwan 221, R.O.C.
TEL 886-2-2696-2468
FAX 886-2-2696-2255
HWA YA ADD No. 52, Hwa Ya 1st Rd., Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL 886-3-327-3456
FAX 886-3-318-0055
LINKOU ADD No. 30-2, Dingfu Tsuen, Linkou Shiang, Taipei, Taiwan 244, R.O.C
TEL 886-2-2601-1640
FAX 886-2-2601-1695
DUNGHU | ADD No. 3, Lane 238, Kangle St., Neihu Chiu, Taipei, Taiwan 114, R.O.C.
TEL 886-2-2631-4739
FAX 886-2-2631-9740
JUNGHE ADD 7Fl., No. 758, Jungjeng Rd., Junghe City, Taipei, Taiwan 235, R.O.C.
TEL 886-2-8227-2020
FAX 886-2-8227-2626
NEIHU ADD 4FI., No. 339, Hsin Hu 2" Rd., Taipei 114, Taiwan, R.O.C.
TEL 886-2-2794-8886
FAX 886-2-2794-9777
JHUBEI ADD No.8, Lane 728, Bo-ai St., Jhubei City, HsinChu County 302, Taiwan, R.O.C.
TEL 886-3-656-9065
FAX 886-3-656-9085
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6. TAF CERTIFICATE OF ACCREDITATION

TAF
Certificate No, : L1180-070110
BEAZEREEESE

Taiwan Accreditation Foundation

Certificate of Accreditation

This is 1o certify that

Sporton International Inc.

EMC & Wireless Communications Laboratory
No.52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang. Tao Yuan Hsien,
Taiwan, R.0.C,

is aceredited in respect of laboratory

Accreditation Criteria *OISOJIEC 17025:2005

Acereditation Number - 1190

Originally Aceredited . DNecember 15, 2003
Effective Period ¢ January 10, 2007 o January 09, 2010
Accredited Scope * lesting Field. see described in the Appendix
Accreditation Program for Designated Testing Laboratory
Specific Accreditation . for Commodities Inspection
Program " Accreditation Program for Telecommunication Equipment
Testing Laboratory l

”
d - ;Ah (_/,-ﬁ{/(..\

Jay-San Chen
President, Taiwan Accreditation Foundation
Date * January 10, 2007

’|, total 9 pages

The Appendix forms anintegral parnt of this Cerificate, which shall be invalid when used without the Appendix
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