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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

This BACL measurement and test report has been complied on behalf of InnoSys (KeySpan) and their
product, FCC ID: JFVKYRF-RMLN-1 or the “EUT” as referred to in this report. The EUT is a Remote
Control model: KYRF-RMLN-1 designed to function in conjunction with InnoSys (KeySpan) iPod Dock
model: KYRF-LDK. The EUT will be marketed and distributed with the InnoSys (Keyspan) iPod Dock
model: KYRF-LDK with which it is proprietarily compatible. The EUT transmits commands (such as
volume, track selection etc.) to the iPod Dock which transmits these commands via the iPod info port to
the docked iPod. Additionally the EUT wirelessly receives status information from the iPod Dock about
the docked iPod which is then displayed on the remote control’s LCD. It operates on frequency range
2.402-2.479 GHz with a channel bandwidth of 1 MHz per channel. It utilizes Gaussian Frequency Shift
Keying with spread-spectrum frequency hopping encoding. The EUT is powered by two AA batteries.
Power output is 10 dBm.

* The test data gathered are from a production sample, S/N: KYRF RMLN rev. B6 provided by the manufacturer.

EUT Photo

EUT (FCC ID: JFVKYRF-RMLN-1)

Additional photos in exhibit C

EUT Mechanical Description

The EUT measures approximately 137.16 mmL x 45.72 mmW x 30.48 mmH. and weighs approximately
150 g.
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Objective

This type approval report is prepared on behalf of InnoSys (KeySpan) in accordance with Part 2, Subpart J,
Part 15, Subparts A, B, and C.

Related Submittal(s)/Grant(s)
BACL InnoSys (KeySpan) project R0611022 for iPod Dock model: KYRF-LDK.

Test Methodology

All measurements contained in this report were conducted in accordance with ANSI C63.4-2003.

Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna
directivity, antenna factor variation with height, antenna phase center variation, antenna factor frequency
interpolation, measurement distance variation, site imperfections, mismatch (average), and system
repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the values range from +2.0 dB for
Conducted Emissions tests and +4.0 dB for Radiated Emissions tests are the most accurate estimates
pertaining to uncertainty of EMC measurements at BACL.

Detailed instrumentation measurement uncertainties can be found in BACL report QAP-018.

Test Facility

The semi-anechoic chambers used by BACL to collect radiated and conducted emissions measurement
data is located in the building at it’s facility in Sunnyvale, California, USA.

BACL’s test sites have been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports
have been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February
11 and December 10, 1997 and Article 8 of the VCCI regulations on December 25, 1997. The facility
complies with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-2003.

The Federal Communications Commission and Voluntary Control Council for Interference has the reports
on file and is listed under FCC registration number: 90464 and VCCI Registration No.: C-1298 and R-
1234. The test site has been approved by the FCC and VCCI for public use and is listed in the FCC Public
Access Link (PAL) database.

Additionally, BACL is a National Institute of Standards and Technology (NIST) accredited laboratory,
under the National VVoluntary Laboratory Accredited Program (Lab Code 200167-0). The current scope of
accreditations can be found at http://ts.nist.gov/ts/htdocs/210/214/scopes/2001670.htm
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FCC ID: JFVKYRF-RMLN-1

SYSTEM TEST CONFIGURATION

Justification

The EUT was configured for testing according to ANSI C63.4-2003.

The EUT was tested in the normal (native) operating mode to represent worst-case results during the final

qualification test.

Special Accessories

As shown in following test block diagram, all interface cables used for compliance testing are shielded.

Equipment Modifications

No modifications were made to the EUT.

Power Supply
Manufacturer Description Model Serial Number
Duracell 2 X AA size alkaline battery MN1500B8Z NA
Local Support Equipment
Manufacturer Description Model Serial Number
. Sync Master
Samsung LCD Television 940MW DO019HCGL805457
Altec Lansing Speakers MX5020 NA
Apple iPod Video 30GB JZ542PANSZ9
InnoSys (KeySpan) iPod Dock KYRF-LDK-1 KYRF LDKPCB rev. A5
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FCC ID: JFVKYRF-RMLN-1

SUMMARY OF TEST RESULTS FOR FCC PART 15

Fcc RULES DESCRIPTIONOF TEST RESULT

§15.203 Antenna Requirements Compliant
§15.207 (a) Conducted Emissions NA

§ 15.205 Restricted Bands Compliant

§15.209 Radiated Emissions Compliant

815.247 (a) (1) Hopping Channel Separation Compliant

815.247 (a) (1) Channel Bandwidth Compliant

§15.247 (a) (1) (iii) Number of Hopping Frequencies Used Compliant

§15.247 (a) (1) (iii) Dwell Time Compliant

§15.247 (b) (1) Maximum Peak Output Power Compliant

8 15.247 (d) 100 kHz Bandwidth of Frequency Band Edge Compliant

§2.1051 Spurious Emissions at Antenna Port Compliant

8 15'§2; Zég)l(i) & RF Exposure Compliant
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§15.203 - ANTENNA REQUIREMENT

Applicable Standard

According to § 15.203, 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.

Refer to statement below for compliance.

“The antenna for this device is an integral antenna that the end user cannot access. Furthermore the device
is for indoor/outdoor use as detailed in the Users Manual and Operational Description”.

Antenna Connected Construction

The antenna for this device is an integral antenna that the end user cannot access. It is fully enclosed by
the EUT chassis and removal/modification would result in irreparable damage to the device.

D Compliant L IN/A
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§15.207 - CONDUCTED EMISSIONS

Applicable Standard

According to FCC §15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional
radiator that is designed to be connected to the public utility (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 the limits in the following table, as measured using a 50 uH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
terminal. The lower limit applies at the boundary between the frequencies ranges.

Frequency Conducted limit (dBuV)
of emission ]
(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency

Test Result: NA, the EUT does not connect to the public utility, and features one USB Mini B receptacle for
firmware updates only.
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FCC ID: JFVKYRF-RMLN-1

§15.205, §15.209 & §15.247 - RADIATED EMISSIONS

Applicable Standard: FCC §15.205 Restricted bands of operation

(a) Except as shown in 15.205 paragraphs (d), only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz MHz MHz GHz GHz
0.090 - 0.110 8.291 — 8.294 16.69475 — 16.69525 156.7 — 156.9 1435 — 1626.5 3.332-3.339 10.6 — 12.7
0.495 — 0.505 8.362 — 8.366 25.5 - 25.67 162.0125-167.17 | 16455 —1646.5 3.3458 — 3.358 13.25-13.4

2.1735 — 2.1905 8.37625 — 8.38675 37.5-238.25 167.72 - 173.2 1660 — 1710 3.600 — 4.400 14.47 - 14.5
4125 -4.128 8.41425 — 8.41475 73— 746 240 — 285 1718.8—1722.2 45-5.15 15.35-16.2
417725 - 417775 12.29 - 12.293 74.8- 75.2 322-335.4 2200 — 2300 5.35— 5.46 17.7-21.4

4.20725-4.20775 | 1251975 — 12.52025 108 — 121.94 399.9 — 410 2310 — 2390 7.25- 7.75 22.01-23.12
6.215 - 6.218 12.57675 — 12.57725 123-138 608 — 614 2483.5 — 2500 8.025 -85 23.6 - 24.0
6.26775 — 6.26825 13.36 — 13.41 149.9 — 150.05 960 — 1240 2690 — 2900 9.0- 9.2 31.2-31.8
6.31175 — 6.31225 16.42 — 16.423 156.52475 — 156.52525 1300 — 1427 3260 — 3267 9.3- 95 36.43-36.5

Above 38.6

(b) Except as provided in 15.205 paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less
than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

(c) Except as provided in paragraphs (d) and (e), regardless of the field strength limits specified elsewhere
in this Subpart, the provisions of this Section apply to emissions from any intentional radiator.

<] Compliant [ IN/A

Applicable Standard: FCC 8§15.209 Radiated emission limits, general requirements.

(a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

. Measurement
Frequency Field Strength Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200 ** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections 15.231
and 15.241.

(b) In the emission table above, the tighter limit applies at the band edges.

X] Compliant [ IN/A

FCC Part 15.247 Test Report
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Applicable Standard: FCC §15.247 Radiated emission limits.

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB. Attenuation below the general limits specified in 815.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

Test Setup

The radiated emissions tests were performed in the 3-meter open area test site, using the setup in
accordance with ANSI C63.4-2003. The specification used was the FCC 15 Subpart C limits.

Test Equipment List and Details

Manufacturer Description Model Serial Number Cal. Date
Sonoma Amplifier, Pre 317 260408 2006-02-03

HP Analyzer, Spectrum 8565EC 3946A00131 2006-01-11

HP Pre, Amplifier (1 ~ 26.5 GHz) 8449B 3147A00400 2006-08-21

Sunol Sciences Antenna JB3 A020106-3/S006628 2006-03-14
A.RA Horn Antenna DRG-118/A 1132 2005-08-17

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Setup Diagram

EUT

1 Meter

Non-Conducting
80Taahldbove Ground Plane

1.5 Meter -
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Environmental Conditions

Temperature: 24°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar

*The testing was performed by James Ma on 2006-11-13.

Test Procedure

Maximizing procedure was performed on the six (6) highest emissions to ensure EUT compliance is with
all installation combinations.

All data were recorded in the peak detection mode. Quasi-peak readings was performed only when an
emission was found to be marginal (within -4 dB of specification limits), and are distinguished with a
"QP" in the data table.

Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Cord. Amp. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain
The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit. The equation
for margin calculation is as follows:

Margin = Cord. Amp. - Limit

Summary of Test Results

According to the data hereinafter, the EUT complied with the FCC Title 47, Part 15, Subpart C, section
15.205, 15.209 and 15.247 standard’s radiated emissions limits for class B devices, and had the worst
margin of:

-4.3 dB at 7205.0 MHz in the Vertical polarization at Low Channel
-3.7 dB at 4884.0 MHz in the Vertical polarization at Middle Channel
-4.2 dB at 4958.0 MHz in the Vertical polarization at High Channel

Please refer to the following tables for full test results
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Radiated Emissions Test Result Data: Measured at 3 meter - With Notch filter

Run #1: Low CH = 2402.0 MHz

Fr(?\?lllj—?zn)cy I?ggclill\%; AISzeimuth Height| Polarization A;;str:) r;a Cl_zzlse Argr;;il;‘]ler Cé)erggic;zd Limit | Margin RS
grees | (m) H/V (dB/m) (dB) (dB) (dBuV/m) (dBuV/m)| (dB)
2402 114.6 164 1.3 V 28.7 15 374 107.4 Fund/Peak
2402 114.9 123 1 H 28.7 15 374 107.7 Fund/Peak
2402 76.4 164 1.3 V 28.7 15 37.4 69.2 Ave
2402 76.6 123 1 H 28.7 15 374 69.4 Ave
7205 39.1 210 1 \Y 36.7 4.2 34.9 45.1 49.4 -4.3 Ave
4803.9 49.4 47 16 V 32.5 19 34.8 49 54 -5 Ave
7205 374 173 14 H 36.7 4.2 34.9 43.4 49.4 -6 Ave
4803.9 48.1 132 15 H 325 19 34.8 47.7 54 -6.3 Ave
4803.9 65.8 47 16 V 32.5 19 34.8 65.4 74 -8.6 Peak
4803.9 64.3 132 15 H 32.5 19 34.8 63.9 74 -10.1 Peak
7205 54.1 351 15 V 36.7 4.2 34.9 60.1 87.4 -27.3 Peak
7205 53.2 173 15 H 36.7 4.2 34.9 59.2 87.7 -28.5 Peak
Run # 2: Mid CH = 2442.0 MHz

Frequency | Reading | Azimuth |Height| Polarization fEnEy | Celols Ampl_ifier Corre_cted Limit |Margin

(MH2) (dBuV) | Degrees | (m) H/V Factor Loss Gain Reading (dBuv/m)| (dB) Comments
(dB/m) | (dB) (dB) (dBuV/m)

2442 112 242 1 V 28.7 15 37 105.2 2442
2442 111.2 202 11 H 28.7 15 37 104.4 2442
2442 75 242 1 V 28.7 15 37 68.2 2442
2442 75 202 12 H 28.7 15 37 68.2 2442
4884 50.7 270 24 V 32.5 19 34.8 50.3 54 -3.7 4884
4884 50.4 28 1.8 H 325 19 34.8 50 54 -4 4884
4884 66.4 160 15 \% 32.5 1.9 34.8 66 74 -8 4884
7326 39.6 82 1.7 H 36.7 4.2 35.1 45.4 54 -8.6 7326
4884 65.4 162 2 H 325 19 34.8 65 74 -9 4884
7326 37.5 156 1.2 \% 36.7 4.2 35.1 43.3 54 -10.7 7326
7326 56.2 82 1.7 H 36.7 4.2 35.1 62 74 -12 7326
7326 55.2 156 1.2 V 36.7 4.2 35.1 61 74 -13 7326

Report #: R0611021-247a
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Run # 3: High CH = 2479.0 MHz

. . . - Antenna | Cable | Amplifier| Corrected - .
Fr(e'\(le||_|ezr1)cy I?j;ﬂ'\r;? 'gi'g;:;? Hg']%ht POIﬂ'/Zs; 'O Factor Loss GF;in Reading ( dléLT/I/tm) M(Z'g)' M1 comments
(dB/m) | (dB) (dB) (dBuV/m)

2479 111.9 291 1.7 \% 28.7 15 37.2 104.8 Fund/Peak
2479 110 255 1.3 H 28.7 15 37.2 103 Fund/Peak
2479 75.4 180 1.3 \% 28.7 15 37.2 68.3 Ave
2479 74.2 180 1.2 H 28.7 15 37.2 67.2 Ave
4958 50.2 235 15 \% 325 1.9 34.8 49.8 54 -4.2 Ave
4958 49.4 253 1.9 H 325 1.9 34.8 49 54 -5 Ave
4958 66.2 165 1.6 \% 32.5 1.9 34.8 65.8 74 -8.2 Peak
7437 39.4 297 1 \% 36.7 4.2 34.7 45.6 54 -8.4 Ave
7437 59.2 194 1.8 \% 36.7 4.2 34.7 65.4 74 -8.6 Peak
7437 37.8 221 2 H 36.7 4.2 34.7 44 54 -10 Ave
7437 57.3 202 15 H 36.7 4.2 34.7 63.5 74 -10.5 Peak
4958 61.5 243 2 H 325 1.9 34.8 61.2 74 -12.8 Peak

Low Channel Band Edges on Restriction Band

Peak

ATTEH 18dB MKER 69.68dE |- v
RL 181.1dB | u 18dB~ 2.38987GH=z

NPT

START 2.31888GH= STOP 2.39888GH=
=*REH 1.8MH=z =*UBH 1.8MH=z SuP 58.8ns
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Average
ATTEN 18de HKR 28.18dB |\ v
RL 181.1dE |+ v 18dB~ 2.38133GHz
1}
R
START 2.31888CHz STOP 2.39888CHz
=RBMH 1.BMH=z =UBH 18H=z SHP 28.8s5ec
High Channel Band Edges on Restriction Band
Peak
ATTEN 18dE MKR 72.87dB L u
RL 181.2dB |- v 18dB~ 2.48358GH=z
D “‘ru WMWWI’
WWWM\«M it gt
u ! LRl L AL R o e
54
S5TART 2.48358GH=z SToOP 2.08888GHz
=*RBMW 1.BMH= =*UBH 1.8MH= SHP 58.8ns
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Average

ATTEH 18dB MKE 28.77dB [ u
FL 181.1dB | LU 1ade~” 2.483538GH=z

1}

34
S
START 2.48358GH= STOP 2.598888GH=

=*RBM 1.8MH= =UBH 18H=z SHP S.08sec
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§15.247 (a) (1) - HOPPING CHANNEL SEPARATION

Applicable Standard

According to §15.247(a)(1): Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater than
125 mW. The system shall hop to channel frequencies that are selected at the system hopping rate from a
pseudo randomly ordered list of hopping frequencies. Each frequency must be used equally on the average
by each transmitter. The system receivers shall have input bandwidths that match the hopping channel
bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with the
transmitted signals.

Measurement Procedure

1. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

2. Position the EUT on a bench without connection to measurement instrument Turn on the EUT and
connect it to measurement instrument. Then set it to any one convenient frequency within its operating
range.

3. By using the Max-Hold function record the separation of two adjacent channels.

Measure the frequency difference of these two adjacent channels by SA MARK function, and then plot
the result on SA screen.

5. Repeat above procedures until all frequencies measured were complete.

Test Equipment

Manufacturer Description Model No. Serial No. Calibration Date

HP Analyzer, Spectrum 8565EC 3946A00131 2006-01-11

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.
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Test Setup Diagram

EUT Spectrum
Analyzer
Environmental Conditions
Temperature: 24°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar
*The testing was performed by James Ma on 2006-11-13.
Measurement Results
Frequency Channel Separation Limit
GBI (MH?2) (KHz) >(KHz2)
Low 2402.0 983 513
Mid 2442.0 992 517
High 2479.0 1013 497

Please refer to the following plots.
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Low Channel
ATTEN 3ade ZHMKR ade
RL 21.8dBr 18dB~ 983kH=

N AL N B W A

_s—”’_ﬂf
—
=
| e
—

I | LU T 1 ‘U’ I
it
e
‘|'| |I | | Ir rl'

START 2.488888GCH= STOP 2.485888GCH=

*REBH 188kH= UBH 188kH= SHP a28.8ns
Middle Channel
ATTEN 3adB ZTHMKR —.33dB

RL 21.8dBr 18dB~ 992kHz

N L LA L L AN
UVARNTERY NN ERY

START Z.448888GH=z STOP 2.445888GHz
=*REH 188kHz UBH 188kHz SHP 58.8ns
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High Channel

=ATTEN 3adB
RL 28.8dBr

ZTHMKR
18dB” 1.813MHz

—-17dB

A VAR

7

AL

. rﬂW ““M

START 2.475888GH= STOP 2.479588GH=
=*REH 188kHz =*UBH 188kHz SuP 58.8ns
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§15.247 (a) (1) - HOPPING CHANNEL BANDWIDTH

Standard Applicable

According to §15.247(a)(l), the maximum 20 dB bandwidth of the hopping channel shall be presented.

Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal

from an external generator.
2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect it to

measurement instrument. Then set it to any one convenient frequency within its operating range. Set a

reference level on the measuring instrument equal to the highest peak value.

3. Measure the frequency difference of two frequencies that were attenuated 20 dB from the reference

level. Record the frequency difference as the emissions bandwidth.

4. Repeat above procedures until all frequencies measured were complete.

Test Equipment

Manufacturer

Description

Model Number

Serial Number

Calibration Date

HP

Analyzer, Spectrum

8565EC

3946A00131

2006-01-11

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Setup Diagram

EUT

Spectrum

Environmental Conditions

Analyzer

Temperature: 24°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar

*The testing was performed by James Ma on 2006-11-13.

Report #: R0611021-247a

Page 21 of 52

FCC Part 15.247 Test Report




InnoSys (KeySpan)

FCC ID: JFVKYRF-RMLN-1

Measurement Results

Channel Frequency (MHz) Channel Bandwidth (KHz)
Low 2402.0 513
Mid 2442.0 517
High 2479.0 497

Please refer to the following plots.
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Measurement Result

Low Channel

ATTEN 2ede £THKR —.33dB
RL 11.8dBr 18dB~ 513kH=

A

Ty,

1
R T
CENTER 2.482000CHZ SPAN 2.888MHz
=*REH 18kHz =UBM 3@kHz SHP 58.8ns

Middle Channel

ATTEN 28dB ZTMKR —.aadB
RL 11.8dBr iade~ S17kH=z
ﬂwm ™,
g N

T T

aph

ik T

R M ™™
CENTER 2.442888GH= SPAN 2.888MH=

=*REM 18kH=z =UBM 3B8kHz SHP 58.8ns
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High Channel
=ATTEH 38dE ~THMKR —-17dB
RL 12.5dBr 18dB~ 497kHz
JTV
/
= A
0 W \‘l
L% MNM w "«"1"" \1"\1
W /v«llM\u "
R w—
CENTER 2.479888GHz SPAN 2.888MHz
=*REH 18kH=z =*UBH FB8kHz SuP 58.8ns
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§15.247 (a) (1) (iii) - NUMBER OF HOPPING FREQUENCIES USED

Standard Applicable

According to 815.247(a)(1)(iii), frequency hopping systems in the 2400-2483.5 MHz band shall use at
least 15 channels.

Measurement Procedure

1.

2.

o

Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.
Position the EUT on the bench without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to any one

measured frequency within its operating range, and make sure the instrument is operated in its linear

range.

Set the SA on Max-Hold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

Set the SA on View mode and then plot the result on SA screen.

Repeat above procedures until all frequencies measured were complete.

Test Equipment

Manufacturer

Description

Model No.

Serial No.

Calibration Date

HP

Analyzer, Spectrum 8565EC

3946A00131

2006-01-11

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Setup Diagram

EUT

Spectrum

Analyzer
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Environmental Conditions

Temperature: 24°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar

*The testing was performed by James Ma on 2006-11-13.

Measurement Result: 77 channels

Please refer to the following plots:

First plot is 39 channels

ATTEH 38de
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Second plot is 38 channels
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§15.247(a) (1) (iii) - DWELL TIME

Applicable Standard

Standard Applicable

According to 815.247 (a)(1)(iii), the average time of occupancy on any channel shall not be greater than
0.4 seconds within a period of 0.4 seconds multiplied by the number of hopping channels employed.

Measurement Procedure

1.
2.

Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

Position the EUT was set without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its linear
range.

Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode. And
then, set RBW and VBW of spectrum analyzer to proper value.

Measure the time duration of one transmission on the measured frequency. And then plot the result
with time difference of this time duration.

Repeat above procedures until all frequencies measured were complete.

Test Equipment

Manufacturer Description Model Number | Serial Number | Calibration Date

HP Analyzer, Spectrum 8565EC 3946A00131 2006-01-11

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Setup Diagram

EUT Spectrum
Analyzer

Environmental Conditions

Temperature: 24°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar

*The testing was performed by James Ma on 2006-11-13.
Measurement Results:

Frequency |Pulse Width Pulse Dwell Time -

Channel (MH2) (ms) Quantity (sec.) Limit |Result
Low 2402.0 1.1500 44 0.0506 0.4 Pass
Mid 2442.0 1.1583 44 0.0510 0.4 Pass
High 2479.0 1.1667 44 0.0513 0.4 Pass
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Please refer the following plots.

Low CH
ATTEN 38dB ZTMKR adB
RL 21.8dBr iade~ 1.1588H=
D
| l
R
L Il L, |
CENTER 2.4828808888GCH= SPAN BH=z
=*=RBH 1.8MHz UBH 1.8MHz =SHP 5.88ns
ATTEN 3ade
RL 21.8dBr 18dB~

" ”W'
T | | T T
CEMTEER 2.48280808888GH= SPAN BH=z
=*REH 1.8MH=z UBH 1.8MH=z =*5HP S@8sec
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Middle CH
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§15.247(B) (1) - MAXIMUM PEAK OUTPUT POWER

Standard Applicable

According to 815.247(b) (1), for frequency hopping systems in the 2400-2483.5MHz band employing at
least 75 hopping channels, and all direct sequence systems, the maximum peak output power of the
transmitter shall not exceed 1 Watt. For all other frequency hopping system in the 2400 — 2483.5 MHz
band, the maximum peak output power of the transmitter shall not exceed 0.125 Watt.

Measurement Procedure

1. Place the EUT on the turntable and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
spectrum analyzer.

Test Equipment

Manufacturer Description Model Number | Serial Number Calibration Date

HP Analyzer, Spectrum 8565EC 3946A00131 2006-01-11

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Setup Diagram

EUT Spectrum
Analyzer

Environmental Conditions

Temperature: 24°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar

*The testing was performed by James Ma on 2006-11-13.

Measurement Result

Frequency Max Peak Output Power Limit Result
Channel (MH2) (mw)
(dBm) (mw)
Low 2402.0 6.50 4.47 1000 pass
Mid 2442.0 9.00 7.94 1000 pass
High 2479.0 11.17 13.09 1000 pass
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Please see the following

Low Channel

plots:

ATTEH 28dB MKR 6.38dBr
RL 11.8dBn 1adB” 2.481867GH=z
/—SL—_"“.._
/
/
R
CENTER 2.481867CGH=z SPAM S.088MHz
=REM 1.8MHz UBH 1.8MHz SHFP S8.8rns
Middle Channel
ATTEH FadB MKR 9.88dEn
RL 21.8dBr 1adB” 2.4418932GH=z
R
CENTER 2.441892CGH=z SPAM S.088MHz
=REM 1.8MHz UBH 1.8MHz SHFP S8.8rns
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High Channel
=*=ATTEM 3ade MKR 11L.17dBr
RL 22.5dBr 18dB.” 2478767 GHZ
| e “‘———._._‘_\_‘
M
1]
R
CENTER 2.479888GH= S5PAN 3.588MH=z
=*REH 1.8MH= =*UBH 1.8MH=z SHP 58.8ns
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§15.247 (d) - 100 KHz BANDWIDTH OF BAND EDGES

Applicable Standard

According to 815.247(c), in any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement.
Attenuation below the general limits specified in 815.209(a) is not required.

Measurement Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its
antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

Test Equipment

Manufacturer Description Model No. Serial No. Calibration Date

HP Analyzer, Spectrum 8565EC 3946A00131 2006-01-11

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Setup Diagram

EUT Spectrum
Analyzer

Environmental Conditions

Temperature: 24°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar

*The testing was performed by James Ma on 2006-11-13

Please refer to the following plots for results.
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Plots of 100 KHz Bandwidth of Band Edge

Hopping Mode:

Low Channel
ATTEH 38dB ZTHKR —37.83dB
RL Z1.8dBmn 18dB~ -1.833MH=z
Mm\
o MW""N
HM [
R
START 2.4880888CH= STOP 2.4823888GCH=
=*RBH 18@kH= *UBH 388kH= SHP 58.8rs
High Channel
ATTEHN 3I8de T HMKR —52.34dB
RL 28.8dBr iade~ 4.629MH=z

Y
MM_‘M
G —
MW—%
START 2.478888GH=z STOP 2.483588GH=
*REMH 188kH=z =UUBH F8kHz SHP 58.8ns
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§2.1051 SPURIOUS EMISSIONS AT ANTENNA PORT

Applicable Standard

According to 815.209 (f) and §15.33(a), in some cases the emissions from an intentional radiator must be
measured to beyond the tenth harmonic of the highest fundamental frequency designed to be emitted by
the intentional radiator because of the incorporation of a digital device. If measurements above the tenth
harmonic are so required, the radiated emissions above the tenth harmonic shall comply with the general
radiated emission limits applicable to the incorporated digital device, as shown in §15.109 and as based on
the frequency of the emission being measured, or, except for emissions contained in the restricted
frequency bands shown in 815.205, the limit on spurious emissions specified for the intentional radiator,
whichever is the higher limit

Measurement Procedure

1. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

2. Position the EUT on a bench without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to any one
measured frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set the SA on Max-Hold Mode, and then keep the EUT in transmitting mode. Record all the signals
from each channel until each one has been recorded.

4. Set the SA on View mode and then plot the result on SA screen.
5. Repeat above procedures until all frequencies measured were complete.

Test Equipment

Manufacturer Description Model Number | Serial Number | Calibration Date
HP Analyzer, Spectrum 8565EC 3946A00131 2006-01-11

* Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the NVLAP
requirements, traceable to the NIST.

Test Setup Diagram

EUT Spectrum
Analyzer

Environmental Conditions

Temperature: 26°C
Relative Humidity: 65 %
ATM Pressure: 1020 mbar

*The testing was performed by James Ma on 2006-11-13.

Please refer to the following plots.
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Measurement Results

Low CH
ATTEH 18dB ZTHMKR —73.17dB
EL 1.8dBr 1adB~ —2.83538GH= =
1]
34
START 38.8MH=z STOP 1.8888GH=
=*REW 188kH= =UBH 388kH= SHP 258n=s
ATTEH 2adB MKE —57.33dBn
RL 11.8dBnr 18dB~ Z2.188GHz
1}
E

START 1.888:GH= STOP 5.888GH=
=*RBH 1@8kHz =*UBH J88kHz SHP L.88sec
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ATTEH 18dB MKER —78.83dBn
RL L.8dBr 18dB~ 7.288GH=z

START 3.888GCH= STOP 18.888GH=
*REM 188KkHz *UBM 388KHzZ SuP L3@sec
ATTEN 18dB MKR —68.88dEBnn
RL 1.8dBm 18dB.~ 13.707CHz
D
R
WLMQ Aoy, -
PNCI T TN P W T e YR ST
START 18.888GH= STOP 18.888BGH=
*REM 188KkHz *UBM 388KHzZ SuP 2.88sec
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ATTEN 18dB MKR -BB.67dEm
RL 1.8dBr 18de~ 24.888CHz
D
R
;w‘f\m Pl
T T i TP T e
START 18.888CHZ STOP 25.008GHzZ
*REM 188kHz *UBHM 308kHz SHP L8Bsec
Middle CH
ATTEN 18de MKR -61.88dEBm
RL 1.8dBm 18dB/ 487 .5MHz
]
R
START 30.8MHz STOP 1.8888CHzZ
*REM 188kHz *UBM 308kHz SHP 258ns
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ATTEN 2ede MKR -55.33dBn
RL 11.8dBr 18dB. 2132CHZ
o
R
START 1.8@@CHZ STOP 5.888CHz
=*REH 188kHz =UBM I\8IkHz SHP 1.8@sec
ATTEN 18de MKR -78.33dBn
RL 1.8dEn 18dB. 9.288CHz
o
R
1 Al i Mttt ]
START 5.888CHz STOP 19.008CHZ
=*REH 188kHz =UBM I\8IkHz SHP 1.38sec
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ATTEN 18dB MKR —67.83dBn
RL 1.8dBn 18dB~ 13.747GH=z
D
R
Ilﬂrﬁw MM
Ut g, e M Pt i Vb i g [ ety
START 18.888GHz STOP 18.888GH=
=*=RBH 188kH=z =UBH 388kH=z SHP 2.88sec
ATTEH 18dB MKR —67.88dBr
RL 1.8dBr 1adBe~ 23.927GH=z
D
R
TP TRy CY N L BT e G S PRV !
START 18.888GH= STOP 25.888GH=
=*=RBH 188kH=z =*#UBH 388kH=z SHP 1.8@8sec
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High CH
=*=ATTEN 1adBe MKR —4E6.83dBr
RL 1.8dBr 1adB” B7B.BMH=z
D

START F8.8MHz STOP 1.e888GH=z
*REMW 18@kH=z =UBH F@@kH=z SHP 258ns
=ATTEN 28adB MKER —47.67dBn
RL 11.8dBr1 1adB~ 875MHz
1]
34

START FEMH= SToP S.888GHz
=*REH 1@8kHz =UBH F@8kHz SuP 1.28sec
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=*ATTEN 1ede HKR —96.17dEnr
EL 1.8dBEr 1adB.” 7.442GH=
1]
R
I VI NVRIPRR R NONY o ey R P A i i
START 5.888GH=z STOP 18.888GH=z
=*REW 188kH= =UBH IaakH= SHP 1.38sec
=*ATTEN 1ede HKR —66.83dEnr
EL 1.8dBEr 1adB.” 14.5347GH=
1]
R
peoee o, A «24"—4. v ; A
.'WMW il R “WWM W
START 18.888GH= STOP 18.888GH=
=*REW 188kH= =UBH IaakH= SHP 2.88sec
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=ATTEH 18dB MKR —66.88dBr
RL L.8dBr 18dB~ 23.857GH=z
1]
34
P Aot b M (PR .'ML‘
AT E T SRR L LT L P e T ¥ !
START 18.888GH= STOP 25.888GH=
=*REH 188kHz =*UBH F@8kHz SuP 1.88sec
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§ 15.247 (e) (i) and § 2.1091 - RF EXPOSURE

According to §15.247(e)(i) and §1.1307(b)(1), systems operating under the provisions of this section shall
be operated in a manner that ensures that the public is not exposed to radio frequency energy level in
excess of the Commission’s guidelines.

According to §1.1310 and §2.1091 RF exposure is calculated.

Limits for General Population/Uncontrolled Exposure

Limits for General Population/Uncontrolled Exposure

Frequency Electric Field Magnetic Field Power Density Averaging Time
Range (MHz) Strength (V/m) Strength (A/m) (mW/cm?) (minutes)
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f%) 30
30-300 275 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density

MPE Prediction

Predication of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01
S = PG/4nR2

Where: S = power density
P = power input to antenna
G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna

Maximum peak output power at antenna input terminal: 11.17(dBm)
Maximum peak output power at antenna input terminal: 13.09 (mw)
Prediction distance: 20 (cm)
Predication frequency: 2479 (MHz)
Antenna Gain (typical): 5.0 (dBi)

Antenna gain: 3.16 (numeric)
Power density at predication frequency at 20 cm: 0.00823(mW/cm?)

MPE limit for uncontrolled exposure at prediction frequency: 1.00 (mW/cm?)

Test Result

The EUT is a mobile device. The power density level at 20 cm is 0.00823mW/cmz, which is below the
uncontrolled exposure limit of 1.00mW/cm? at 2479 MHz.
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