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1 Assessment

The following is in compliance with the applicable criteria specified in FCC rules Part 15.247 of
the Code of Federal Regulations and Industry Canada Standards RSS 210 Issue 7.

Company Description Model #
Intelhgent. Electron'lc d.eV1c'e to su.pport h.anfls-free wireless ILN7100 series,
Mechatronic | communication including emails in 2.4 GHz ISM
. . cos ILN7100ABE
Systems Inc. band using voice recognition technology

Technical responsibility for area of testing:

Marc Douat
2010-03-01 EMC & Radio (Test Lab Manager)
Date Section Name Signature
This report is prepared by:
Satya Radhakrishna
Satya Radhakrishna | am the author of this
2010-03-01 EMC & Radio (EMC Project Engineer) _dOCUMENt
Date Section Name Signature

The test results of this test report relate exclusively to the test item specified in Identification of the Equipment under Test.
The CETECOM Inc. USA does not assume responsibility for any conclusions and generalizations drawn from the test results
with regard to other specimens or samples of the type of the equipment represented by the test item. The test report may only
be reproduced or published in full. Reproduction or publication of extracts from the report requires the prior written approval
of the CETECOM Inc USA.
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2  Administrative Data

2.1 Identification of the Testing Laboratory Issuing the EMC Test Report

Company Name: CETECOM Inc.

Department: EMC

Address: 411 Dixon Landing Road
Milpitas, CA 95035
U.S.A.

Telephone: +1 (408) 586 6200

Fax: +1 (408) 586 6299

Responsible Test Lab Director: Heiko Strehlow

Responsible Project Leader: Satya Radhakrishna

2.2 Identification of the Client

APPLICANT
Applicant (Company Name) | Intelligent Mechatronic Systems Inc
Street Address 435 King St. N.
City/Zip Code Waterloo, Ontario N2J 2Z5
Country Canada
Contact Person Inam Rahim
Telephone (519) 745 8887 x245
e-mail (519) 745 9774

2.3 Identification of the Manufacturer

Same as above client.
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3 Equipment Under Test (EUT)

3.1 Specification of the Equipment under Test

EUT

Marketing Name of EUT

(if not same as Model
No.)

iLane

Description

Electronic device to support hands-free wireless communication
including emails in 2.4 GHz ISM band using voice recognition
technology

Model No.

ILN7100 series, ILN7100ABE

HW Version:

Alpha-2

SW Version:

FCC-ID:

V57-1L04

IC-ID:

7120A-1L04

Frequency Range:

2400MHz — 2483.5MHz

Type(s) of Modulation:

GFSK, DQPSK, 8PSK

Number of Channels:

79

Antenna Type/gain:

Monopole, surface mount / gain: 2 dBi

Output Power:

Peak Measured value

GFSK: Conducted 2.0dBm @2402 MHz/Radiated 4.5dBm@2402 MHz
DQPSK: Conducted 3.3dBm @2402MHz/Radiated 4.6dBm@2402 MHz
8DPSK:Conducted dBm @2402 MHz /Radiated 4.7dBm@2402 MHz
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3.2 Identification of the Equipment under Test (EUT)
EUT TYPE MANUFACTURER | MODEL SERIAL#
Electronic device to support
hands-free wireless .
communication including Intelligent ILN7100 series
1 emails in 2.4 GHz ISM band Il\lffichatronlc Systems ILNT100ABE 0404010943000078
using voice recognition )
technology
Electronic device to support
hands-free wireless Intelligent
communication including Mechatronic Systems | ILN7100 series,
2 emails in 2.4 GHz ISM band Inc ILN7100ABE 0404010943000090
using voice recognition
technology

4 Subject Of Investigation

All testing was performed on the product referred to in Section 3 as EUT. Radiated tests were
performed on EUT#1 only and all conducted tests were performed on EUT#2 only. This test report
contains full radiated and contacted testing as per FCC rules Part 15.247 of Title 47 of the Code of
Federal Regulations and Industry Canada rules RSS-210 Issue 7 on the EUT with the Bluetooth module.

During the testing process the EUT was tested on low, mid, and high channels using PRBS9 payload
using DHS, 2DHS5, and 3DHS5 packets, all data in this report shows the worst case between horizontal
and vertical polarization for above 1GHz.

The objective of the measurements done by Cetecom Inc. was to measure the performance of the EUT
as specified by requirements listed in FCC rules Part 15.247 of Title 47 of the Code of Federal
Regulations and Industry Canada rules RSS210. The maximization of portable equipment is conducted
in accordance with ANSI C63.4.
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5 Measurements (RADIATED)

CETECOM

5.1 RESTRICTED BAND EDGE COMPLIANCE RADIATED §15.247/15.205 and RSS-210.

sec2.1 and sec.2.2

5.1.1 LIMITS

Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

WHz MHz MHz GHz
0.090-0.110 1642 -16.423 399.9-410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-775
4.125-4.128 25.5-25467 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-3825 1435 -1626.5 9.0-92
4.20725-4.20775 73-746 16455 -1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 10.6-12.7
526775 - 6.26825 108 -121.94 17188-17222 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47-14.5
8.291-8.294 1499 - 150.05 2310 -2390 1535-18.2
8.362 - 8.3606 156.52475 - 156.52525 2483.5 - 2500 17.7-214
B.37625-8.38675 156.7-156.9 2690 - 2900 22.01-2312
841425 -8.41475 162.0125-167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-1732 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 33458 - 3358 36.43-36.5
12.57675- 1257725 322-3354 3600 - 4400 @
13.36-13.41

*PEAK LIMIT= 74dBpV/m
*AVG. LIMIT= 54dBpV/m

Note: Radiated tests contain results with measurement maximized according to the procedure defined

in ANSI C63.4.
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5.1.2 RESULTS: GFSK
PLOTS.1.2 A
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PLOTS.12B
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PLOTS.1.2 C
(2480MHz) HIGHER BAND EDGE PEAK -GFSK MODULATION

FCC 15.247 HBE Pk 3m

100

95 / “

90 ‘
\

85 /‘\

80 , :

B

75

65 I \ 2.485751503|GHz
[ | 59349 dBuV/m

|
O e T e
! h”"'\u Vg -|l_ N 1—]. L N

551

Level in dBuyV/m

50

45

40

35

30
2460 2470 2480 2490 2500 2510

Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold FCC 15.247 Pk



Test Report #: EMC _INTE1 003 09002 15.247FHSS rev2 ™
Date of Report : 2010-03-01 Page 12 of 76 CE TECOM
W,-»-—.-

PLOTS.1.2D
HIGHER BAND EDGE AVERAGE-GFSK MODULATION
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5.1.3 RESULTS: n/4 DQPSK
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PLOTS.13B
(2402MHz) LOWER BAND EDGE AVERAGE —n/4 DQPSK MODULATION
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PLOT S5.13C
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5.1.4 RESULTS: 8DPSK
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PLOTS.148B
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5.2 TRANSMITTER SPURIOUS EMISSIONS RADIATED § 15.247/15.205/15.209 and ICES-

003 sec.5.5

5.2.1 LIMITS

Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

Mz MHz MHz GHz
0.090-0.110 1642 - 16.423 399.9-410 45-515
'0.495 - 0.505 16.69475 - 16.69325 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-7.75
4.125-4.128 255-25067 1300 - 1427 B.025-85
4.17725-4.17775 375-3825 1435 - 1626.5 9.0-92
420725 -4.20775 73-746 16455 -1646.5 93-95
6.215-6.218 T48-752 1660 - 1710 10.6-12.7
5.26775 - 6.26825 108 -121.94 1718.8-17222 13.25-134
6.31175-6.31225 123 - 138 2200 -2300 1447 -14.5
5.291-8.294 1499 - 150.05 2310 -2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5-2500 17.7-214
B.37625-8.38675 156.7-156.9 2690 - 2900 22.01-2312
841425 - 841475 162.0125-167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 33458 - 3338 36.43 - 36.5
12.57675- 1257725 322-3334 3600 - 4400 3
1336-13.41

*PEAK LIMIT= 74dBuV/m

NOTE:

*AVG. LIMIT= 54dBuV/m

1. The radiated emissions were done with different settings, using the relevant pre-amplifiers for the
relevant frequency ranges. This is the reason that the graphs show different noise levels. In the range
between 3 and 25 GHz very short cable connections to the antenna was used to minimize the noise

level.

2. All measurements are done in peak mode using an average limit, unless specified with the plots.
3. Radiated tests contain results with measurement maximized according to the procedure defined in

ANSI C63.4.
Results for the radiated measurements below 30MHz according § 15.33
Frequency Measured values Remarks
9KHz - 30MHz No emissions found, caused by the EUT This is valid for all the tested

channels

All Spurious Emission measurements are done in GFSK mode and represent the worse case emission

from the device.
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5.2.2 RESULTS
PLOT 5.2.2 A
30MHz — 1GHz Antenna

Channel 0: GFSK: Plot contains results of both horizontal and vertical polarizations

Frequency | QuasiPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBpv/m) Time (kHz) height position (dB) (dB) (dBpVv/m)
(ms) (cm) (deg)
56.068974 25.8 | 20.000 120.000 180.0 | V 315.0 7.4 14.2 40.0
59.178229 30.5 | 20.000 120.000 151.0 | V 278.0 7.8 9.5 40.0
70.900832 29.1 | 20.000 120.000 120.0 | V 45.0 9.1 10.9 40.0
665.007652 36.3 | 20.000 120.000 1200 | H 256.0 | 23.9 9.7 46.0
798.005046 38.6 | 20.000 120.000 120.0 | V 11.0 24.7 74 46.0
930.992303 37.9 | 20.000 120.000 120.0 | V 100 | 26.3 8.1 46.0
FCC 15 30-1000MHz
70
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PLOTS.22B

30MHz - 1GHz

Channel 39: GFSK: Plot contains results of both horizontal and vertical polarizations

Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBuVv/m) Time (kHz) height position (dB) (dB) (dBuVv/m)
(ms) (cm) (deg)
129.993209 38.2 | 20.000 120.000 120.0 | V 218.0 8.3 5.3 43.5
338.002766 35.9 | 20.000 120.000 1200 | H 32.0 17.2 10.1 46.0
390.010513 37.0 | 20.000 120.000 120.0 | H 256.0 18.2 9.0 46.0
664.997319 34.7 | 20.000 120.000 1200 | H 0.0 23.9 11.3 46.0
797.994789 36.9 | 20.000 120.000 1200 | V 29.0 24.7 9.1 46.0
930.986033 36.1 | 20.000 120.000 120.0 | V 0.0 26.3 9.9 46.0

FCC 15 30-1000MHz
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60 ECC 1%

50

40 3
5§ ——F R

20
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30 200 400 600 800 1000
Frequency in MHz

FCC 15.LimitLine Preview Result 1 ‘ Final Result 1
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PLOT S5.2.2 C

30MHz - 1GHz

Channel 78: GFSK: Plot contains results of both horizontal and vertical polarizations

Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBuVv/m) Time (kHz) height position (dB) (dB) (dBuVv/m)
(ms) (cm) (deg)

65.485203 28.3 | 20.000 120.000 1200 | V 46.0 8.6 11.7 40.0
129.998413 37.7 | 20.000 120.000 120.0 | V 196.0 8.3 5.8 435
389.994890 37.0 | 20.000 120.000 120.0 | H 252.0 18.2 9.0 46.0
665.007652 34.8 | 20.000 120.000 1200 | H 0.0 23.9 11.2 46.0
798.005046 36.9 | 20.000 120.000 1200 | V 30.0 24.7 9.1 46.0
930.986033 36.2 | 20.000 120.000 120.0 | V 0.0 26.3 9.8 46.0
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FCC 15.LimitLine Preview Result 1 ‘ Final Result 1
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PLOT5.2.2D

1-18GHz (2402MHz)

Note: The peak above the limit line is the carrier freq.

Plot contains results of both horizontal and vertical polarizations

CETECOM

Frequency MaxPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBuVv/m) | Time (kHz) height position (dB) (dB) (dBpVv/m)
(ms) (cm) (deg)
2402.155555 100.1 | 20.000 1000.000 1200 | H 159.0 | 244 -26.1 74.0
4804.040404 71.3 | 20.000 1000.000 1200 | H 97.0 3.6 2.7 74.0
17760.155409 63.8 | 20.000 1000.000 1200 | H 1.0 29.1 10.2 74.0
17913.958563 62.8 | 20.000 1000.000 1450 | V 292.0 | 28.7 11.2 74.0
17951.624727 64.1 | 20.000 1000.000 1200 | V 112.0 | 30.1 9.9 74.0
17972.449312 64.2 | 20.000 1000.000 1200 | H 249.0 29.8 9.8 74.0
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PLOT 5.2.2E
1-18GHz (2441MHz)

Note: The peak above the limit line is the carrier freq.
Plot contains results of both horizontal and vertical polarizations
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PLOT 5.2.2F
1-18GHz (2480MHz)

Note: The peak above the limit line is the carrier freq.
Plot contains results of both horizontal and vertical polarizations

Frequency MaxPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit

(MHz) (dBpv/m) | Time (kHz) height position (dB) (dB) (dBpVv/m)
(ms) (cm) (deg)

2479.827305 96.0 | 20.000 1000.000 1200 | H 159.0 24.7 -22.0 74.0
4960.097993 70.8 | 20.000 1000.000 1200 | H 69.0 4.1 3.2 74.0
17943.607975 63.9 | 20.000 1000.000 1200 | V 188.0 29.9 10.1 74.0
17954.467165 63.8 | 20.000 1000.000 1200 | H 159.0 30.0 10.2 74.0
17971.922700 63.9 | 20.000 1000.000 1450 | V 292.0 29.9 10.1 74.0
17983.911298 64.0 | 20.000 1000.000 1200 | H 188.0 29.7 10.0 74.0
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PLOT 5.2.2 G
18-25GHz

Note: This plot is valid for low, mid, high channels (worst-case plot)
Plot contains results of both horizontal and vertical polarizations
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5.3 RECEIVER SPURIOUS RADIATION RSS-Gen(4.10)

5.3.1 LIMITS

Frequency (MHz) Field strength (nV/m) Measurement distance (m)
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30.0 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
above 960 500 3
NOTE:

1. The radiated emissions were done with different settings, using the relevant pre-amplifiers for the
relevant frequency ranges. This is the reason that the graphs show different noise levels. In the range
between 3 and 25 GHz very short cable connections to the antenna was used to minimize the noise
level.

2. All measurements are done in peak mode using an average limit, unless specified with the plots.

3. Radiated tests contain results with measurement maximized according to the procedure defined in
ANSI C63.4.
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5.3.2 Results
PLOT 5.3.2 A

30MHz — 1GHz Antenna: Vertical.
Note: This plot is valid for low, mid, high channels (worst-case plot)
Plot contains results of both horizontal and vertical polarizations

Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBpVv/m) Time (kHz) height position (dB) (dB) (dBpVv/m)
(ms) (cm) (deg)
130.003618 36.8 | 20.000 120.000 1200 | V 188.0 8.3 6.7 43.5
338.002766 36.2 | 20.000 120.000 120.0 | H 30.0 17.2 9.8 46.0
389.994890 37.5 | 20.000 120.000 1200 | H 255.0 18.2 8.5 46.0
665.023987 34.1 | 20.000 120.000 1200 | H 1.0 23.9 11.9 46.0
798.005046 36.8 | 20.000 120.000 120.0 | V 19.0 24.7 9.2 46.0
931.029612 35.6 | 20.000 120.000 120.0 | V 1.0 26.3 10.4 46.0
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PLOTS.32B

1-18GHz

Plot contains results of both horizontal and vertical polarizations

Final Result 1

Frequency MaxPeak | Meas. | Bandwidth | Antenna | Polarity | Turntable | Corr. | Margin Limit
(MHz) (dBpv/m) | Time (kHz) height position (dB) (dB) (dBpVv/m)
(ms) (cm) (deg)

17780.645205 63.5 | 20.000 1000.000 1200 | V 112.0 28.9 10.5 74.0
17948.939557 64.9 | 20.000 1000.000 1200 | H 292.0 | 30.0 9.1 74.0
17950.550502 64.1 | 20.000 1000.000 1200 | V 202.0 30.1 9.9 74.0
17954.790990 64.7 | 20.000 1000.000 1450 | V 89.0 30.1 9.3 74.0
17969.608898 64.0 | 20.000 1000.000 1200 | V 180.0 29.9 10.0 74.0
17999.249130 63.8 | 20.000 1000.000 1200 | H 2.0 29.7 10.2 74.0
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6 Measurements (CONDUCTED)

6.1 MAXIMUM PEAK OUTPUT POWER § 15.247 (CONDUCTED)

6.1.1 LIMIT SUB CLAUSE § 15.247 (b) (1) and RSS 210 A8.4(2)

Frequency range RF power output

2400-2483.5 MHz 30dBm

*limit is based upon antenna gain of less than or equal to 6dBi.

6.1.2 RESULTS: GFSK

TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)

Frequency (MHz)

2402 MHz

2441 MHz

2480 MHz

Tnom(23)°C

VinomVDC

2.0

1.7

0.8

6.1.3 RESULTS: n/4 DQPSK

TEST CONDITIONS

Frequency (MHz)

MAXIMUM PEAK OUTPUT POWER (dBm)

2402 MHz

2441 MHz

2480 MHz

Tnom(23)°C

VinomVDC

33

3.0

1.9

6.1.4 RESULTS: 8DPSK

TEST CONDITIONS

Frequency (MHz)

MAXIMUM PEAK OUTPUT POWER (dBm)

2402 MHz

2441 MHz

2480 MHz

Tnom(23)°C

VinomVDC

3.4

3.0

1.9
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PLOT 6.1A

(gBluetooth rouer (4]
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PLOT 6.1B

(gBluetooth rouer (4]

dB Max. Level:  Auto

Hopp/ChanJFregfPacket: Rx/Tx single

DAl Al fDHS

CETECOM
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PLOT 6.1C

(gBluetooth rouer (4]

dB Max. Level:  Auto

Hopp/ChanJFregfPacket: Rx/Tx single

DAl Al fDHS

CETECOM
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PLOT 6.1D
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PLOT 6.1E
&34 Bluetooth power Connect,
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PLOT 6.1F
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PLOT 6.1G

CETECOM
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dE Max Level.  Auto Hopp/ChanJFreg Packet. RxiTe zingle oAl S Al ! 3-DHS Uutput
+ooc® - I Oif .- I Off i Off Power
00 [Current
-10.00 .ﬁ.ppli-
-20.00 cation
-30.00
40,00 fnal'ifzer
-50.00 it
~60.00 Analyzer
-70.00 Settings
-80.00 Eit S
-10a0 ] 100 200 300 400
Slave Sig.1
Current{  Ochy  Average Minimum Maimum 100 Eurst Slave Sia 2l
ILFSTs
Fower + Marmir. [dE
amin. [dBm] +08 +08 +038 +08 Statistic Count .
Leak. [cBrm] -80.7 -51.0 -522 -50.3 Master Sig.
eak [dBm] +3.2 +3.2 +29 +3.4 o fE'l?F? "“’} E —
Lrsts out of Tol{Pow.
Packet Timing  [ps] +0.00 +0.18 -0.25 + 1.00 Marker
Delta Level [dE] b i I U.UD. i Display
Channel ( 24020 MHz) Bursts out of Tol{Tim.)
Testmode | Hopping RX}ITH Pattern | Packet Length of Menus
Type Scheme| | Freguency Type Tyvpe Test Segu.




Test Report #:
Date of Report :

EMC_INTE1_003_09002_15.247FHSS_rev2
2010-03-01

Page 40 of 76

PLOT 6.1H

CETECOM
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6.2 EIRP

6.2.1 LIMIT SUB CLAUSE § 15.247 (b) (1) (2) (3) (4) and RSS-210 Annex 8.4(2) & A8.4(4)

Frequency range RF power output

2400-2483.5 MHz 36dBm EIRP
*limit is based upon antenna gain of less than or equal to 6dBi.

6.2.2 Test Results
Note: Radiated tests contain results with measurement maximized according to the procedure

defined in ANSI C63.4.
EIRP: GFSK
TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 2402 2441 2480
Thnom(23)°C VhomVDC 4.501 3.616 1.772
Measurement uncertainty +0.5dBm

EIRP: n /4 DQPSK

TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 2402 2441 2480
Thnom(23)°C VhomVDC 4.646 3.491 1.292
Measurement uncertainty +0.5dBm
EIRP: 8DPSK
TEST CONDITIONS MAXIMUM PEAK OUTPUT POWER (dBm)
Frequency (MHz) 2402 2441 2480
Thnom(23)°C VhomVDC 4.689 3.344 1.390
Measurement uncertainty +0.5dBm
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PLOT 6.2.2A
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PLOT 6.2.2B
GFSK CH39

EIRPBTM

10

6 2.24T020040 GHz
B6T6 aBm

4 v

ok
o

Level in dBm
i
-l

-10_ _ ] l

—

12 |

|,
] U

-16 T T [ T '|v

i
=
=
=

-18

-20
2431 2435 2440 2445 2451

Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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PLOT 6.2.2C
GFSK CH78

EIRP BT H

10

4 77D AR
11 CoT

Level in dBm

o L Ml | V 'I‘\"
-18

-20
2470 2475 2480 2485 2490

Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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PLOT 6.2.2D
/4 DQPSK CHO

EIRP BT L

10

N

6 2.404060120 GH
Vl 646 dBm

Level in dBm

_1 py T—ll .
‘ LA AL VLA AT N, [l LiA \ I
v
1 | N . | L

14 I ’nlk n 1] AUA iR
-16 Ty | \'l ] H— ft

-18

-20
2392 2395 2400 2405 2410 2412

Frequency in MHz

— MaxPeak-ClearWrite MaxPeak-MaxHold
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PLOT 6.2.2E
/4 DQPSK CH39

EIRP BT M

10

6 2.44(739479 GHE
3497 dBm

4 \ 4
) FJWM"L

! W,
i Y

N

Level in dBm

-10

gl IV '
IV '"H

-167T T I A

-18

-20
2431 2435 2440 2445 2451

Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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PLOT 6.2.2F
/4 DQPSK CH78

EIRP BT H

10

2.48002(0040 GHz

1.292 dBm
2

Level in dBm
IS
=

| ==
=t

bl | .

2470 2475 2480 2485 2490
Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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PLOT 6.2.2G
8 DPSK CHO

EIRP BT L

CETECOM

10

2.402060T20 QHZ

PPN
VW 4-669dBm

\

Level in dBm

-14

-167
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VW’V 1|"V'|"

-18

-20
2392

MaxPeak-ClearWrite

2395

2400
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MaxPeak-MaxHold

2405

2410

2412
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PLOT 6.2.2H
8 DPSK CH39

EIRP BT M

10

2.44P899800 GH
3.344 dBm

4 \ 4

2 ."\/MW“

i W
r \

N

Level in dBm

-10

12777 i

AT NI

16T T | T T ¥

§

-18

-20
2431 2435 2440 2445 2451

Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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PLOT 6.2.2I
8 DPSK CH78

EIRP BT H

10

2.479979960 GHz
1.39¢ dBm

Level in dBm
IS
=1

14 [ | " L o

-18

-20
2470 2475 2480 2485 2490

Frequency in MHz

MaxPeak-ClearWrite MaxPeak-MaxHold
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6.3 20dB BANDWIDTH

6.3.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (i) (ii) (iii) and RSS-210 Annex 8.4.1.a
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.

6.3.2 RESULTS:

GFSK
Chl\}al(:.nel F 1'(‘;‘/}‘11;;;3' zzngli;V Result (Fail/Pass)
0 2402 0.922 PASS
39 2441 0.923 PASS
78 2480 0.924 PASS
Pi/4 DQPSK
Chgg.nel Frg\(}lﬁezn)cy 2‘2;&‘3" Result (Fail/Pass)
0 2402 1.317 PASS
39 2441 1.315 PASS
78 2480 1.313 PASS
8DPSK
Chl\}al(:.nel F 1'(‘;‘/}‘11;;;3' zog(lilf)w Result (Fail/Pass)
0 2402 1.284 PASS
39 2441 1.283 PASS
78 2480 1.263 PASS
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PLOT 6.3.2 A

(2402 MHz) GFSK

Connect.
@ Bluetooth spectrum t Control |
dB  Max Levek Auto Farmal RESTe ChanJFreq. 0 F 240200 MHz Al Channels A Band-
+0.0 L1 s
Maximum {Iwidth

-2.00
-10.00 Appli-
1500 ﬂ cation
-20.00 ."LW ) “U* Analyzer
-23.00 Level
-30.00
sz o . MH Analyzer
-080  -060  -040 -020 4000 +020  +040 4060 +0&D Settings
| - 4.2 dgBm Emission Peak
Slave Sig.1
L THTL H Slave Sig.HE
| -0.478 mMHz Cur. | 1.486 MHz Cur. | 1008 MHz | —
| -0.479 MHz Ao | 1487 MHz  Avy | 1008 myz | MasterSig.
| -0.449 MHz Max. | 0.922 MHz Max. | 0.472 MHz
| Display

0 ch 10= WEERS

Current Channel Statistic Count
g q Receiver
Overview | Power | Modulation || Spectrum Quality :l W
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PLOT 6.3.2 B
(2441 MHz) GFSK

CETECOM

@ Bluetooth Spectrum t Eg:?:;t |

dE  Max Lewvel: Auto Marmal RxITH ChantFreq. 397 244100 MRz Al Channels E Band-
+0.0 L s
- Masrum| || Width
-10.00 Appli-
1500 cation
-20.00 ﬂ
& i Analyzer
-25.00 Level
30,00
LS_DD " MHz Analyzer
-0.30 -0B0 -040 -020  +000  +020  +040 4060 +080 Settings
I - 4.4 dBm Emission Peak
Slave Sig.1
L THL H Slave Sig2
| -0.482 mMHz cur. | 0.957 MHz Curr. | 0.475 MHz
| -0.480 MHz Avo. | 0.953 MHz Avg. | 0.474 my; | MasterSig.
| -0.452 MHz Max. | 0923 mHz Max. | 0.472 Mhz
Displa
| 39 cn 10 Sueeps s
Current Channel Statistic Count

Owverview | Power

| Modulation || Spectrum

Receiver
Cualit
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PLOT 6.3.2 C

(2480 MHz) GFSK

CETECOM

Bluetooth spect f 4y Comnect
peécirum Control
dE  Max Level Auto Mormal Re/Ta ChandFreq. Y875 248000 MHz Al Channels Band-
+0.0 q
[Mairnum width
-5.00
-10.00 Appli-
1500 f\ cation
-20.00 hw uﬂu* Analyzer
-30.00
35,00 A A MHz Analyzer
-0.50 -0.60 -0.40 -0.20 +0.00 +0.20 +0.40 +0.60 +0.30 Settings
| -5.3 dBm Emission Peak
i fH-TL fH
| -0.448 Mz cCur. | 0.921 MHz  Curr. | 0.473 MHz
| -0.480 MHz Awg | 0.953 MHz Ao, | 0.473 myz | Master Sig.
| -0.453 MHz Max. | 0.924 mHz Max | 0.471 Mhz
& Display
| 78 ch B Packet Type
Current Channel DHS
Testmode Hopping RXITX Pattern Packet Length of Menus
Type Scheme| Freguency Type Type Test Seqgu.
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PLOT 6.3.2 D
(2402 MHz) n / 4 DQPSK

CETECOM

Bluetooth Spectrum connect
Control
dB  Max Level: Auto Mormal ReITH ChantFreg: 0 f 240200 MHz Al Channels Band-
+0.0 q
[Maeciraum width
-5.00
-10.00 Appli-
1500 cation
~2080 i i Analyzer
~2o00 Level
-30.00
P BHO0 ) «h#z] | Analyzer
-0.50 -0.50 -0.40 -0.20 +0.00 +0.20 +0.40 +0.60 +0.80 settings
| - 4.8 4Bm Ermission Peak
L fH-TL H
| -0.699 MHz Curr. | 1.386 MHz Cur. | 0.687 Mhz
| -0698 MHz Avg. | 1.385 MHz  Avg | 0687 mz | Master Sig.
| -0.658 MHz Max o 1.317 muz[E 0.659 mhz
& Display
| 0 ch B Packet Type
Current Channel 2-0H5
Testmode Hopping RXITX Pattern PacKket Length of MEHUS
Type Scheme| Freguency Type Type Test Seqgu.
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PLOT 6.3.2 E

CETECOM

(2441 MHz) n / 4 DQPSK

Bluetooth spectrum connect.
P Control
dB  Max Lewvel: Auto Marrmal RHITA ChantFreq. 397 244100 MHz Al Channels Band-
+0.0 o
Maxirnum width
-5.00
-10.00 Appli-
1500 cation
-20.00 |
A i Analyzer
-25.00 Level
-30.00
[ ASED ., A Ly MHz Analyzer
-080  -060  -040  -020 4000 +020  +040 4060 +080 Settings
I -5.2 dBm Emission Peak
Slave Sig.1
L HTL H Slave :u_E.
| -0.697 mMHz Cur. | 1.382 MHz Cur. | 0.685 mMhz
| -0.697 MHz &g | 1382 MHz  Avy | 0.685 mHz | MasterSig.
| - 0658 MHz Max. g 1.315 mHz[RE| 0.657 MHz
& Display
| 39 ch B Packet Type
Current Channel 2-0H5
Testmode Hopping RXITX | Pattern | PacKet | Length of | Menus
Type Scheme Freguency Type Type Test Sequ.
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PLOT 6.32 F
(2480 MHz) = / 4 DQPSK

CETECOM

Bluetooth spectrum gonnect
P Control
dB  Max Level: Auto Mormal R#ITA ChantFreq. 780 248000 MHz Al Channels Band-
+0.0 q
[Maeciraum width
-5.00
-10.00 Appli-
1500 cation
-20.00 Ay -*u* Analyzer
~2200 Level
-30.00
3500 tHz Analyzer
-080  -060  -040 -020 4000 +020  +040 4060 +08&0 Settings
I - 6.2 dBm Emission Peak
Slave Sig.1
L THTL H Slave :u_E.
| -0.696 MHz Curr. | 1.372 MHz  Cur. | 0.676 Mhz
| - 0696 MHz Avg. | 1.380 MHz Avg | 0684 mz | Master Sig.
| -0.656 MHz Max o 1.313 Mz [LE 0.657 mhz
& Display
| 78 ch B Packet Type
Current Channel 2-0H5
Testmode Hopping RXITX Pattern PacKket Length of MEHUS
Type Scheme| Freguency Type Type Test Seqgu.




Test Report #:
Date of Report :

EMC_INTE1_003_09002_15.247FHSS_rev2

2010-03-01

Page 59 of 76

PLOT 6.3.2 G
(2402 MHz) 8DPSK

CETECOM

Bluetooth Spectrum connect
Control
dE  Max Lewvel: Auto Marmal RxiTH ChantFreq. 0 F 240200 MHz Al Channels Band-
+0.0 .
[Mazitnurm width
-5.00
-10.00 Appli-
1500 cation
-20.00
Analyzer
-25.00 Level
-30.00
g o atHE Analyzer
-080  -060  -040  -020  +000  +020  +040 4060  +080 Settings
I - 49 dBm Emission Peak
Slave Sig.1
L T L H Shave :u_E.
| -0.689 MHz cur. | 1.377 MHz  Cur. | 0.688 MHz
| -0.688 MHz Avgy | 1381 MHz  Avg | 0.693 mHz | MasterSig.
| -0.662 MHz Max [ 1.284 Mz [ 0.622 Mhz
2 Display
| 0 ch = Packet Type
Current Channel 2-0H5
Testimode | Hopping REITX | Pattern | PacKet | Length of | Menus
Type Scheme| Freguency Type Type Test Sequ.
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PLOT 6.3.2 H
(2441 MHz) 8DPSK

CETECOM

Bluetooth spectrum gonnect
P Control
dE  Max Lewvel: Auto Marmal RxITH ChantFreq. 397 244100 MRz Al Channels Band-
+0.0 .
[Mazitnurm width
-5.00
-10.00 Appli-
1500 cation
-20.00
G Analyzer
-25.00 Level
-30.00
_asdon L MHE Analyzer
-030  -060  -040  -020  +000  +020  +040 4060  +080 Settings
I -5.2 dBm Emission Peak
Slave Sig.1
L T L H Shave :u_E.
| -0.691 MHz cur. | 1.383 mMHz  Cur. | 0.692 MHz
| -0.689 MHz Ay | 1380 MHz Avy | 0.691 mHz | MasterSig.
| -0.662 MHz Max [ 1.283 mHz [ 0.621 Mhz
2 Display
| 39 ch = Packet Type
Current Channel 2-0H5
Testimode | Hopping REITX | Pattern | PacKet | Length of | Menus
Type Scheme| Freguency Type Type Test Sequ.




Test Report #:
Date of Report :

EMC_INTE1_003_09002_15.247FHSS_rev2

2010-03-01

Page 61 of 76

PLOT 6.3.21
(2480 MHz) 8DPSK

CETECOM

Bluetooth spectrum gonnect
P Control
dE  Max Lewvel: Auto Marmal RxiTH ChantFreq. 785 248000 MHz Al Channels Band-
+0.0 .
[Mazitnurm width
-5.00
-10.00 Appli-
1500 cation
-20.00
Analyzer
-25.00 Level
-30.00
a5@0 a MHz Analyzer
-080  -060  -040  -020  +000  +020  +040  +060  +080 Settings
I - 6.1 dBm Emission Peak
Slave Sig.1
L TEFIL ™ Slave :u_E.
| -0.688 MHz cur. | 1.379 mMHz  Cur. | 0.691 MHz
| -0.687 MHz Avgy | 1378 MHz  Avg | 0.690 mHz | MasterSig.
| -0.643 MHz Max [ 1.263 MHz [ 0.620 MHz
2 Display
| 78 ch = Packet Type
Current Channel 2-0H5
Testimode | Hopping REITX | Pattern | PacKet | Length of | Menus
Type Scheme| Freguency Type Type Test Sequ.
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6.4 CARRIER FREQUENCY SEPARATION

6.4.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (i) (ii) (iii) and RSS-210 Annex 8.4.1.b

SEPARATION
> 25 KHz or > 20 dB BANDWIDTH
6.4.2 RESULTS:

TEST CONDITIONS SEPARATION(MHz)
Tnom?3)°C |  VnemVDPC 1.062
PLOT 6.4.2
RBW 20 kHz RF Att 10 dB
Ref Lvl VBW 50 kHz
5 dBm SWT 12.5 ms Unit dBm
5
16.5 gB Offs¢t
0 t
J A
-10 (v { - 1N
_20 ir AW
-30
~40
-50
-60
-70
-80
-90
-95
Center 2.43835 GHz 200 kHz/ Span 2 MHz

Date: 10.DEC.2003 14:41:06
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6.5 NUMBER OF HOPPING CHANNELS

6.5.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (iii) and RSS-210 Annex 8.4 (2)

NUMBER OF CHANNELS

> 15

6.5.2 RESULTS:

TEST CONDITIONS NUMBER OF CHANNELS

Tnom(23)°C | VnomVPC 79

CETECOM
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PLOT 6.5.2A
RBW 300 kHz RF Att 10 dB

Ref Lvl VB 300 kHz
5 dBm SWT 5 ms Unit dBm

16.5 B Of fsgt <

-10

-20

-30

-40

-a0

-60

-7/0

-80

-80

-9

Start 2.4 GHz 2.9 MHz/ Stop 2.425 [BHz
Date: 10.DEC.2009 14:22:41
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PLOT 6.5.2B
RBW 300 kHz  RF Att 10 dB
Ref Lvl VBW 300 kHz
5 dBm SWT 5 ms Unit dBm
5
5.5 pB Of fsgt | 2
OF— _r . v
-10
-20
-30
-40
-50
-B0
-70
-80
-390
-95
Start 2.424 GHz 2.6 MHz/ Stop 2.45 GHz

Date: 10.DEC.2009 14:25:30
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PLOT 6.5.2C

RBW 300 kHz RF Att 10 dB
Ref Lvl VB 300 kHz
5 dBm SWT 5 ms Unit dBm

16.5 {B fogei;t 2

of v

-10

-20

-30

-40

-50

-B0

-7/0

-80

-80

-95

Start 2.449 (GHz 2.1 MHz~, Stop 2.47 GHz
Date: 10.DEC.2009 14:35:54
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PLOT 6.5.2D

Ref Lvl

5 dBm

RBW 300 kHz
VB 300 kHz
SHT 5 ms

CETECOM"

RF Att 10 dB

Unit dBm

-10

1 16.b @B

Of fsgt

N

-20

-30

-40

-a0

-60

-70

-80

-30

-95

Date:

Start 2.4863 BGHz

10.DEC.2009 14:32:1!1

1.45 MHz/

Stop 2.4835 BHz
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6.6 TIME OF OCCUPANCY (DWELL TIME)

6.6.1 LIMIT SUB CLAUSE § 15.247 (a) (1) (i) (ii) (iii)

FREQUENCY RANGE AVERAGE TIME OF OCCUPANCY
PER
31.6 SECONDS (LIMIT)
2400-2483.5 < 0.4 Seconds

6.6.2 RESULTS:

Tnom(23)°C VnomVDC

For Bluetooth devices:

The dwell time of 0.4 s within a 31.6 second period in data mode is independent from the packet
type (packet length). The calculation for a 31.6 second period is a follows:

Dwell time = time slot length * hop rate / number of hopping channels *31.6 s

Example for a DH1 packet (with a maximum length of one time slot)
Dwell time = 625 pus * 1600 1/s /79 * 31.6 s = 0.4 s (in a 31.6 s period)

For multi-slot packet the hopping is reduced according to the length of the packet.
Example for a DHS packet (with a maximum length of five time slots)
Dwell time =5 * 625 us * 1600 * 1/5 *1/s / 79 * 31.6 s = 0.4 s (in a 31.6 s period)

This is the same for all BT devices and therefore all BT devices satisfy FCC requirement on
time of occupancy (dwell time).
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6.7 CONDUCTED SPURIOUS EMISSION

6.7.1 LIMIT SUB CLAUSE § 15.247 (d) and RSS-210 Annex 8.5
FREQUENCY RANGE limit

30MHz-25GHz -20dBc¢

6.7.2 RESULTS: Tnom(23)°C VnomVDC
Plot shows worse case emission for all modulations on each channel.
PLOT 6.7.1A (2402MHz)

RBW 100 kHz RF Att 10 dB
Ref Lvl VBN 300 kHz

5 dBm SWT 6.4 s Unit dBm

5

16.5 4B Offsegt
0 v

-10

20— T

-30

-40

-a0

-60

-7/0

-80

-30

-95

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 10.DEC.2008 14:47:43
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PLOT 6.7.1B

441

MHz)

Ref Lvl

5 dBm

RBW 100 kHz
VBW 300 kHz
SWT 6.4 s

CETECOM"

RF Att 10 dB

Unit

dBm

16.5 1B Of fsé¢

-10

-20

-30

~40

-a0

-60

-70

-80

-30

-95

Date:

Start 30 MHz

2.4397 GHz/,

10.DEC.2009 14:49:57

Stop 25 GHz
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PLOT 6.7.1C
(2480MHz)

RBW 100 kHz RF Att 10 dB
Ref Lvl VBN 300 kHz
5 dBm SWT 6.4 s Unit dBm

16.5 FB Offsegt

-10

-20

-30

-40

-a0

-60 -\

-70

-80

-80

-95

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 10.DEC.2009 14:52:18
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7 TEST EQUIPMENT AND ANCILLARIES USED FOR TESTS

No | Instrument/Ancillar Type Manufacturer Serial No. Cal Due | Interva
y 1
01 | Spectrum Analyzer ESIB 40 Rohde & 100107 May 2010 | 1 year
Schwarz
02 | Spectrum Analyzer FSEM 30 | Rohde & 100017 August 1 year
Schwarz 2010
03 | Signal Generator SMY02 Rohde & 836878/011 May 2010 | 1 year
Schwarz
04 | Power-Meter NRVD Rohde & 0857.8008.02 | May 2010 | 1 year
Schwarz
05 | Biconilog Antenna 3141 EMCO 0005-1186 June 2010 | 1 year
06 | Horn Antenna (1- SAS- AH Systems 325 June 2010 | 1 year
18GHz) 200/571
07 | Horn Antenna (18- 3160-09 EMCO 1240 June 2010 | 1 year
26.5GHz)
08 | Power Splitter 11667B Hewlett 645348 n/a n/a
Packard
09 | Climatic Chamber VT4004 Voltsch GI115 May 2010 | 1 year
10 | High Pass Filter SHC2700 | Trilithic Inc. 9926013 n/a n/a
11 | High Pass Filter 4HC1600 | Trilithic Inc. 9922307 n/a n/a
12 | Pre-Amplifier JS4- Miteq 00616 May 2010 | 1 year
00102600
13 Power Sensor URVS5-Z2 | Rohde & DE30807 May 2010 | 1 year
Schwarz
14 | Digital Radio Comm. CMD-55 Rohde & 847958/008 | May 2010 1 year
Tester Schwarz
15 | Universal Radio CMU 200 Rohde & 232221/06 May 2010 1 year
Comm. Tester Schwarz
161 Lisn ESH3-z5 | Rohde & 836679/003 | May 2010 | ' Yo
Schwarz
17 | Loop Antenna 6512 EMCO 00049838 July 2010 | 2 years
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8 BLOCK DIAGRAMS

Conducted Testing

Test Setup for Conducted Measurements

BT TESTER

Attenuator |_—|
Power

buT E Spolitter |
L |

Spectrum Power
Analyzer Meter




Test Report #: EMC _INTE1 003 09002 15.247FHSS rev2

Date of Report : 2010-03-01 Page 74 of 76 CE TECOM h
e

Radiated Testing
l____________________________________________i
: Test Setup for >1GHz |
I A :
: |
| I
I
: Height Scan |
| 1m Distance 1-4m :
: < > |
I
| a _h |
: EUT a I
| |120cm |
I Horn |
Lol Measurement |
| Antenna |
I
: Turn-Table :
| \ |
I \ Chamber Ground plane |

=
EMI Receiver _—I




Test Report #:
Date of Report :

EMC_INTE1_003_09002_15.247FHSS_rev2
2010-03-01 Page 75 of 76

CETECOM

Test Setup for 30M-1GHz
Measurements

3 m Distance

A

EUT a

120cm

Turn-Table

BiLog
Measurement

EMI Receiver
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9 Revision History

2010-01-12:
EMC_INTE1_003_09002_15.247FHSS: Original report

2010-02-02:

EMC _INTE1 003 09002 15.247FHSS_revl: (replaces report# EMC _INTE1 003 09002 15.247FHSS)
1. Industry Canada information added
2. EUT#2 Information added in section 3.2

2010-03-01:

EMC_INTE1_003_09002_15.247FHSS_rev2: (replaces report# EMC_INTE1_003_09002_15.247FHSS_revl)
1. Note stating radiated measurements maximized according to ANSI C63.4 added on

Page 8 section 5.1.1

Page 21 section 5.2.1

Page 29 section 5.3.1

Page 42 section 6.2.2
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