AT4@

WiReLESS
CENTRO DE
FCC LISTED, ,
TECNOLOGIA DE LAS
REGISTRATION
NUMBER: 905266 COMUNICACIONES, S.A.
: Parque Tecnologico de Andalucia,
/S Ochoan®2
IC LISTED 29590 Ccam‘;:;(l)las? l\?IZIggaf Espana
REGISTRATION Tel. 952 61 91 00 - Fax 952 61 91 13
NUMBER IC 4621 MALAGA, CLF. A29 507 456

Registro Mercantil Tomo 1169 Libro 82
Folio 133 Hoja MA3729

TEST REPORT

Report No.: 26580RET

TEST NAME: FCC PART 15.247 RF TESTING FOR EQUIPMENT OPERATING IN THE
2400 - 2483.5 MHz FREQUENCY BAND

Product : BLUETOOTH DEVICE FOR HANDSFREE TELEPHONE
AND STREAMING AUDIO

Trade Mark :  JCI Bluetooth Module (BlueConnect)

Model/type Ref. 1 MAZ

Manufacturer :  JOHNSON CONTROLS INC.

Requested by :  JOHNSON CONTROLS INC.

Other identification of the product : Product ID: 279B-MBLUEC09
FCC ID: CB2MBLUEC09
IC: 279B-MBLUEC09

Standard(s) ¢ USA FCC Part 15.247, 15.205, 15.209, 15.109
CANADA RSS-210

This test report includes 2 annexes and therefore the total number of pages is 80.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, and
must not be reproduced except in full without the written approval of Centro de Tecnologia
de las Comunicaciones, S.A. (AT4 WIRELESS).

Test operator Approved by:

Date: 20207, /417
A. Llamas : @.C. Soler
w A ' * Consulta Page: 1 of 8
! 18878
Date: 2007-11-19 Centro de Tecnologla

- Winciess
de lse Comunicaciones. §.A.

FDT08_04

Centro de Tecnologia de fas Comunicaciones, S.A. www.atdwireless.com




WirneLess
INDEX
1. COMPETENCE AND GUARANTEES. ...... oot 3
2. GENERAL CONDITIONS ...ttt sttt st sttt ae it et bt aeesbesneeneesbeenne b 3
3. CHARACTERISTICS OF THE TEST ..ottt sttt 3
3.1 TEST REQUESTED......c.eoiiitiitiiie ittt ettt st bbbt st be st st e e e nbesbeennenne s 3
3.2 REQUIREMENTSAND METHOD .......ooiiiiiiiiere ettt 3
4. IDENTIFICATION DATA SUPPLIED BY THE APPLICANT ...cooiiiiitee e 4
A1 APPLICANT ..ttt bbbt st b e bt et e bt e st e sb e sb e et e sbeeae e b e saeeeenes 4
4.2 REPRESENTATIVE ... oottt et sb e e e e 4
4.3 TEST SAMPLES SUPPLIER.....c..ciiiiiitiee ettt e 5
4.4 IDENTIFICATION OF ITEM/ITEMSTESTED. .......coiiiiiiresesierieee e 5
5. USAGE OF SAMPLES, PERIOD OF TESTING AND ENVIRONMENTAL CONDITIONS.....5
5.1 USAGE OF SAMPLES. ... oottt sttt bttt be e st st a e b e nne s 5
5.2 PERIOD OF TESTING ..ottt sttt st sb e st sae et sneesae b ennenne s 6
5.3 ENVIROMENTAL CONDITIONS......cci ittt sttt sttt enesn s 6
B. TEST RESULTS ...ttt st ettt h b s b et sae s bt et e s bt e e e sbesneeneesbeenne st 7
7. REMARKSAND COMMENTS..... ettt ettt sttt st st se e b e nne s 7
8. SUMMAIRY ...ttt ettt s h et bt e ae e e bt e bt e et s bt e a e e bt e Rt e b e e Rt et e bt eaeeneenbeeane b 8
ANNEXES
ANNEX A. TEST RESULTS
ANNEX B. PHOTOGRAPHS
Report No.:
26580RET Page: 2 of 8

Date: 2007-11-19

FDTO08_04




AT4©

WireLess

1. COMPETENCE AND GUARANTEES

Centro de Tecnologia de las Comunicaciones (AT4 WIRELESS), SA. is a laboratory with a
measurement facility in compliance with the requirements of Section 2.948 of the FCC rules and has
been added to the list of facilities whose measurements data will be accepted in conjuction with
applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration Number:
905266.

Centro de Tecnologia de las Comunicaciones (AT4 WIRELESS), SA. is a laboratory with a
measurement site in compliance with the requirements of RSS 212, Issue 1 (Provisional) and has been
added to the list of filed sites of the Canadian Certification and Engineering Bureau. Reference File
Number: 1C 4621.

In order to assure the traceability to other national and international laboratories, AT4 WIRELESS
has a calibration and maintenance programme for its measuring equipment.

AT4 WIRELESS guarantees the reliability of the data presented in this report, which is the result of
measurements and tests performed to the item under test on the date and under the conditions stated
on the report and is based on the knowledge and technical facilities available at AT4 WIRELESS at
the time of execution of the test.

AT4 WIRELESS is liable to the client for the maintenance by its personnel of the confidentiality of
al information related to the item under test and the results of the test.

2. GENERAL CONDITIONS
1. Thisreport only refersto the item that has undergone the test.

2. This report does not constitute or imply by its own an approva of the product by the
Certification Bodies or competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without
written approval of AT4 WIRELESS.

4. This test report cannot be used partialy or in full for publicity and/or promotional
purposes without previous written approval of AT4 WIRELESS and the Accreditation
Bodies.

3. CHARACTERISTICSOF THE TEST

3.1 TEST REQUESTED

1. Measurements for frequency hopping spread spectrum equipment (Bluetooth) operating in the
2400 MHz -2483.5 MHz band and using, according to FCC Part 15.247.

3.2 REQUIREMENTSAND METHOD

1. FCC parts 15.33, 15.35, 15.247, 15.205, 15.209, 15.109 and the document DA QO-
705:"Filing and Measurement Guidelines for Frequency Hopping Spread Spectrum
Systems".

The testing was performed according to the procedure in ANSI C63.4: 2003. Radiated
testing was performed in AT4 WIRELESS' semi-anechoic chamber. This site has been
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fully described in areport submitted to the FCC and was accepted in a letter dated July 25,
2002.

2. FCC Rules and Regulations 47 CFR Part 15, Subpart C: Limits and methods of measurements
for radio frequency devices. Intentional radiators.

The instrumentation used to perform the testing is listed below:
Semianechoic Absorber Lined Chamber IR 11. BS.
Control Chamber IR 12.BC.

Antennamast EM 1072 NMT.

Rotating table EM 1084-4. ON.

Multi device controller ETS 2090.

Bilog antenna CHASE CBL6111.

Antennatripod EMCO 11968C.

Double-ridge Guide Horn antenna 1-18 GHz HP 11966E.
Double-ridge Guide Horn antenna 18-40 GHz Agilent 119665J.
RF pre-amplifier Miteq JS4-12002600-30-5A.
Semianechoic Absorber Lined Chamber IR 11. BS.

RF pre-amplifier Miteq AFS5-04001300-15-10P-6.

RF pre-amplifier Schaffner CPA 9231.

Spectrum analyzer R& S ESIB 26.

Spectrum analyzer R& S FSM.

© o N o g~ w DR
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4. IDENTIFICATION DATA SUPPLIED BY THE APPLICANT

Identification datain this section has been supplied by the client.

4.1 APPLICANT
Name or Company: JOHNSON CONTROLS INC.

V.AT. -

Address: 915 E. 32™ St City: Holland. Ml

Postal code: 49423 Country: United States of America
Telephone: 616394-8517 Fax: 616394-6100

4.2 REPRESENTATIVE
Name: Mark Jacob
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4.3 TEST SAMPLESSUPPLIER
Name or Company: Same asindicated in point 4.1
Samples undergoing test have been selected by: the client.

4.4 IDENTIFICATION OF ITEM/ITEMSTESTED
Product: BLUETOOTH DEVICE FOR HANDSFREE TELEPHONE AND STREAMING AUDIO
Trade mark: JCI Bluetooth Module (BlueConnect) Model: MAZ

Other identification of the product: Product ID (Type Designation): 279B-MBLUEC09
FCC ID: CB2MBLUEC09
IC: 279B-MBLUEC09

Hw version: DV Sw version: DV
Manufacturer: JOHNSON CONTROLSINC.
Country of manufacture: United States of America

Description: Bluetooth device for handsfree telephone and streaming audio

5. USAGE OF SAMPLES, PERIOD OF TESTING AND ENVIRONMENTAL
CONDITIONS

5.1 USAGE OF SAMPLES
Sample M/01 isformed by the following elements:

Control No. Description M odel Serial No. Date of reception
26580/05 Bluetooth device with 279B-MBLUEC09 1556145J3000L0C 30/07/07

integral antenna

Sample M/02 isformed by the following elements:

Control No. Description M odel Serial No. Date of reception
26580/06 Bluetooth device with 279B-MBLUEC09 1556145J300140C 30/07/07
antenna connector

1. Sample M/01 has undergone following test(s).
Radiated measurements indicated in annex A.

2. Sample M/02 has undergone following test(s).
All testsindicated in annex A, except radiated measurements.
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5.2 PERIOD OF TESTING
The performed test started on 2007-09-06 and finished on 2007-09-18.
The tests as detailed in this report have been performed at AT4 WIRELESS.

5.3 ENVIROMENTAL CONDITIONS

In the control chamber the following limits were not exceeded during the test:

Temperature Min. =23°C
Max. = 23°C
Relative humidity Min. =56 %
Max. =56 %
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <050

In the semianechoic chamber (21 meters x 11 meters x 8 meters) the following limits were no
exceeded during the test.

Temperature Min. =24°C
Max. = 24 °C
Relative humidity Min. = 62 %
Max. = 62 %
Air pressure Min. = 1020 mbar
Max. = 1020 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <050
Normal site attenuation (NSA) <+4dB at 10 m distance between item
under test and receiver antenna, (30
MHz to 1000 MHz)
Field homogenousity More than 75% of illuminated surface
is between 0 and 6 dB (26 MHz to 1000
MHZz).
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In the chamber for conducted measurements the following limits were no exceeded during the test:

Temperature Min. =22°C
Max. = 23°C
Relative humidity Min. =50 %
Max. = 50 %
Air pressure Min. = 1019 mbar
Max. = 1019 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <050

6. TEST RESULTS

Abbreviations used in the VERDICT column of the following tables are:
P Pass
F Fail
NA not applicable

NM not measured

FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM
15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency separation P

15.247 Subclause (a) (1) (iii). Number of hopping channels
15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time)
15.247 Subclause (b). Maximum peak output power and antenna gain

15.247 Subclause (d). Band-edge of conducted emissions (Transmitter)

15.247 Subclause (d). Emission limitations conducted (Transmitter)
15.247 Subclause (d). Emission limitations radiated (Transmitter)

V|(T|0|(T|TV|T|TO

15.109. Receiver spurious radiation

7. REMARKSAND COMMENTS

None.
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8. SUMMARY

Based on the results of the performed test, stated in annex A the item under test is IN
COMPLIANCE with the specifications listed in section 3.1 “TEST REQUESTED”.

NOTE: The results presented in this Test Report apply only to the particular item under test declared
in section 4.4 “IDENTIFICATION OF ITEM/ITEMS TESTED” of this document, as presented for
test on the date(s) declared in section 5, “USAGE OF SAMPLES, PERIOD OF TESTING AND
ENVIRONMENTAL CONDITIONS”.
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TEST CONDITIONS

Power supply (V):

Vnominal =12 Vdc

Type of power supply = External power supply
Type of antenna = Integral antenna

Maximum Declared Gain for antenna = 2.5 dBi

Operating Temperature Range (°C):
Tph= -40to+ 85

TEST FREQUENCIES:

Lowest channel: 2402 MHz
Middle channel: 2441 MHz
Highest channel: 2480 MHz

The test set-up was made in accordance to the general provisions of ANSI C63.4: 2003.
CONDUCTED MEASUREMENTS

The equipment under test was connected to a lap-top PC computer and set up in a shielded
room. The RF output of the equipment is directly connected to the RF input of the spectrum
analyser so no cable loss corrections are necessary to be applied to the reading of the spectrum
analyser.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna
Is Situated at a distance of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000
MHz Bilog antenna) and at a distance of 1m for the frequency range 1 GHz-25 GHz (1
GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn antenna).

For radiated emissions in the range 1 GHz-25 GHz that is performed at a distance closer
than the specified distance, an inverse proportionality factor of 20 dB per decade is used to
normalize the measured data for determining compliance.

The equipment under test was set up on a non-conductive (wooden) platform one meter above
the ground plane and the situation and orientation was varied to find the maximum radiated
emission. It was aso rotated 360° and the antenna height was varied from 1 to 4 meters to find
the maximum radiated emission.

M easurements were made in both horizontal and vertical planes of polarization.
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Section 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency separation

SPECIFICATION

Freguency 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.

RESULTS
(See next plots)
Modulation: GFSK

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 933 937 933
M easurement uncertainty (kHz) +11
Modulation: I1/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1213 1213 1213
M easurement uncertainty (kHz) +11
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1253 1247 1253
M easurement uncertainty (kHz) +11
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Modulation: GFSK
20 dB BANDWIDTH.
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20 dB BANDWIDTH
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The hopping channel carrier frequencies are separated by a minimum of the 20 dB
bandwidth of the hopping channel.

Verdict: PASS
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Modulation: I1/4-DQPSK
20 dB BANDWIDTH.

- Agilent

Ref 18 dBEm
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Lowest Channel: 2402 MHz.
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The hopping channel carrier frequencies are separated by a minimum of the two-thirds of
the 20 dB bandwidth of the hopping channel

Verdict: PASS
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Modulation: 8-DPSK
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The hopping channel carrier frequencies are separated by a minimum of the two-thirds of
the 20 dB bandwidth of the hopping channel.

#BH 180 kHz

Span 1@ MHz
Sweep 1.24 ms (601 pts)

Verdict: PASS
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Section 15.247 Subclause (a) (1) (iii). Number of hopping channels

SPECIFICATION

Freguency hopping system in the 2400-2483.5 MHz band shall use at least 15 channels.

RESULTS

The number of hopping channelsis 79 for all three modes (see next plots).

Modulation: GFSK

Number of hopping frequencies: 39

= Agilent

Mkre 2,448 @@ GHz
Ref 20 dBm Atten 30 dB 3.36 dBm
#Peak
Log 1 2
16 b Ty Ty T T W e ¥atatdi
dB/ |

./

LaAy
W1 S5z

Start 2.398 0@ GHz
#Res EW 518 kHz

#VBW 518 kHz

Stop 2.441 @@ GHz
Sweep 1 ms (BB1 pts)

Marker Trace Type # Axic Amplitude
1 1) Freg 2.461 94 GHz 3.68 dBEm
2 [ Freg 2.4468 BB GHz 3.36 dBm
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Number of hopping frequencies: 40
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= Agilent
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#Res EW 518 kHz

#VBW 518 kHz

Stop 2.483 @@ GHz
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Marker Trace
1 1)
2 [

Type
Freg
Freg

X Axic
2.4349 95 GHz
2.4868 BY GHz

Amplitude
3.28 dBm
3.31 dBm

Total number of hopping frequencies. 79

Verdict: PASS
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Modulation: I1/4-DQPSK
Number of hopping frequencies: 39
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Number of hopping frequencies: 40
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Marker Trace Type
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Amplitude
2.36 dBm
2.26 dBm

Total number of hopping frequencies. 79

Verdict: PASS
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Modulation: 8-DPSK

Number of hopping frequencies: 39
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Number of hopping frequencies: 40
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a14@

WircLe55

Mkr 2.480 87 GHz
2.19 dBm

#Peak TraTals YETaTaY STV

T T T e ™ TR T Tty

WWW%\

Log
16

|

dB/

\

\,

LaAy

V1 ose

Start 2.439 8@ GHz
#Res EW 518 kHz

#VBW 518 kHz

Stop 2.483 @@ GHz
Sweep 1 ms (BB1 pts)

Marker Trace Type
1 1 Freq
2 1 Freg

X Axic
2.448 B3 GHz
2.4868 BY GHz

Amplitude
2.58 dBm
2.19 dBm

Total number of hopping frequencies. 79

Verdict: PASS
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Section 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400
ms) within a period of 0.4 seconds multiplied by the number of hopping channels
employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH1.

The system makes worst case 1600 hops per second or 1 time slot has alength of 625us with 79
channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving. Then
the system makes worst case 1600/2 = 800 hops per second with 79 channels. So you have each
channel 800/79 = 10.13 times per second and so for a period of 0.4 x 79 = 31.6 seconds you
have 10.13 x 31.6 = 320.11 times of appearance.

Each Tx-time per appearance is 400 s (see next plot).

So we have 320.11 x 400 ps = 128.04 ms per 31.6 seconds.

% Agilent
a Mkrl 400 ps

Ref 18 dBm Atten 28 dB -3.56 dB
#Peak 1R

Lo
| ?

1@
dB/

LaAwy

V1 352
33 WC

FTun MH%MMWMP ' W ”.Nr’\rl MMW

Center 2.441 200 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (681 pts)
Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS3.

A DH3 Packet needs 3 time slots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/4 = 400 hops per second with 79 channels. So you have each channel
400/79 = 5.1 times per second and so for a period of 0.4 x 79 = 31.6 seconds you have 5.1 x
31.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.658 ms (see next plot).

So we have 161.16 x 1.658 ms = 267.20 ms per 31.6 seconds.

= Agilent

a Mkrl  1.658 ms
Ret 18 dBm Atten 20 dB 5.59 dB
#Peak
Log iR
18
dB/

1
&
|

LaAy

V1 ose
53 MC
AL

S T e otV

Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 5oms (61 pts)
Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TY PE DH5.

A DH5 Packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/6 = 266.67 hops per second with 79 channels. So you have each channel
266.67/79 = 3.37 times per second and so for a period of 0.4 x 79 = 31.6 seconds you have 3.37
x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.905 ms (see next plot).

So we have 106.49 x 2.905 ms = 309.35 ms per 31.6 seconds.

= Agilent

a Mkrl 2,905 ms
Ret 28 dBm Atten 38 dB -1.82 dB
#Peak
Log
18 iR
dB/

o B

LaAy

7
$3 UC
AL .

S T . T T .

Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep ¥ oms (61 pts)

Verdict: PASS
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M odulation: T1/4-DQPSK

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH1.

The system makes worst case 1600 hops per second or 1 time slot has alength of 625us with 79
channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving. Then
the system makes worst case 1600/2 = 800 hops per second with 79 channels. So you have each
channel 800/79 = 10.13 times per second and so for a period of 0.4 x 79 = 31.6 seconds you
have 10.13 x 31.6 = 320.11 times of appearance.

Each Tx-time per appearanceis 392.4 s (see next plot).

So we have 320.11 x 392.4 pus =125.61 ms per 31.6 seconds.

= Agilent
a Mkrl 3924 ps

Ref 18 dBm #Atten 30 dB -8.74 dB
#Peak R L
Log

160 o
dB/

*

LaAy

V1 52
" gyl | Wi s
FTun

Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 4.36 ms (61 pts)

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

A DH3 Packet needs 3 time slots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/4 = 400 hops per second with 79 channels. So you have each channel
400/79 = 5.1 times per second and so for a period of 0.4 x 79 = 31.6 seconds you have 5.1 x
31.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.648 ms (see next plot).

So we have 161.16 x 1.648 ms = 265.59 ms per 31.6 seconds.

= Agilent
a Mkrl  1.648 ms
Ref 18 dBm #Atten 30 dB -1.12 dB
#Peak iR R
*
&%g ?—_WWMWWWWMNQ
dB/
LaAy
W1 &2 i
53 FC #Jv
et N AN HM“M\J{\YMMW
FTun
Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 3.2 m3 (61 pts)
Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TY PE DH5.

A DH5 Packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/6 = 266.67 hops per second with 79 channels. So you have each channel
266.67/79 = 3.37 times per second and so for a period of 0.4 x 79 = 31.6 seconds you have 3.37
x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.895 ms (see next plot).

So we have 106.49 x 2.895 ms = 308.29 ms per 31.6 seconds.

= Agilent
a Mkrl  2.895 ms

Ref 18 dBm #Atten 30 dB -0.93 dB
#Peak R L

LDg mwm L e Ww-‘,\?
16

dB/

*

LaAy

V1 52

il i il

£ Co T
FTun

Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 4.72 ms (61 pts)

Verdict: PASS
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M odulation: 8-DPSK

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH1.

The system makes worst case 1600 hops per second or 1 time slot has alength of 625us with 79
channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving. Then
the system makes worst case 1600/2 = 800 hops per second with 79 channels. So you have each
channel 800/79 = 10.13 times per second and so for a period of 0.4 x 79 = 31.6 seconds you
have 10.13 x 31.6 = 320.11 times of appearance.

Each Tx-time per appearance is 413.4 us (see next plot).

So we have 320.11 x 413.4 us =132.33 ms per 31.6 seconds.

= Agilent
a Mkrl 4134 ps
Ref 5 cBm #Atten 30 dB -11.28 dE
#Peak o]
Log 1R
1o | MW
dB/ \ f
LaAy
|"'|1 82 JW M {“W Lin il r‘h W s N WMW I | L
53 U5 I
v il i WNWMH
£
FTun
Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 4.68 ms (BA1 pts)
Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

A DH3 Packet needs 3 time slots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/4 = 400 hops per second with 79 channels. So you have each channel
400/79 = 5.1 times per second and so for a period of 0.4 x 79 = 31.6 seconds you have 5.1 x

31.6 = 161.16 times of appearance.
Each Tx-time per appearance is 1.683 ms (see next plot).
So we have 161.16 x 1.683 ms = 271.23 ms per 31.6 seconds.

= Agilent
a Mkrl  1.683 ms
Ref 5 cBm #Atten 30 dB 1.33 dB
#Peak e Ly
Log I5 1
1@ F P
dB/
LaAy
W1 S2prnttnbmdanpoapmpinin W e gt o g i
53 WC
AL
ECf)
FTun
Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 5oms (61 pts)
Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TY PE DH5.

A DH5 Packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system
makes worst case 1600/6 = 266.67 hops per second with 79 channels. So you have each channel
266.67/79 = 3.37 times per second and so for a period of 0.4 x 79 = 31.6 seconds you have 3.37
x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.905 ms (see next plot).

So we have 106.49 x 2.905 ms = 309.35 ms per 31.6 seconds.

= Agilent

a Mkrl  2.905 ms

Fef 5 dBm #Htten 30 dB -3.18 dE

#Peak
Log

16 iR

S

dB/ {

=

St

LaAy ‘J

Y1 gty WUMWUM IR G e R
53 MC
AL
£01)
FTun

Center 2,441 886 GHz Span @ Hz
Res BW 1 MHz #YBH 1 MHz Sweep 7 oms (6B1 pts)

Verdict: PASS
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Section 15.247 Subclause (b). Maximum peak output power and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at |east

75 hopping channels: 1 watt (30 dBm).

RESULTS

MAXIMUM PEAK OUTPUT POWER (CONDUCTED). See next plots.

Modulation: GFSK

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
M aximum peak power (dBm) 3.81 3.75 3.59
M easurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 2.5 dBi, therefore the maximum
theoretical peak radiated power (EIRP) in the three measurement channels for this device

i$6.31 dBmor 4.27 m\W.

The actual peak radiated power (EIRP) was measured for the lowest, middle and highest

freguency (see next plots).

Modulation: I1/4-DQPSK (2Mbps)

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
M aximum peak power (dBm) 311 2.71 248
M easurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 2.5 dBi, therefore the maximum
theoretical peak radiated power (EIRP) in the three measurement channels for this device

is5.61 dBm or 3.64 m\W.

The actual peak radiated power (EIRP) was measured for the lowest, middle and highest

freguency (see next plots).

Modulation: 8-DPSK (3Mbps)

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz

M aximum peak power (dBm) 342 3.08 2.80

M easurement uncertainty (dB) +1.5
Report No: Page: 26 of 64
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The maximum declared antenna gain for this device is 2.5 dBi, therefore the maximum
theoretical peak radiated power (EIRP) in the three measurement channels for this device

i$5.92 dBm or 3.91 mW.

The actual peak radiated power (EIRP) was measured for the lowest, middle and highest

freguency (see next plots).

MAXIMUM PEAK OUTPUT POWER (RADIATED).

Modulation: GFSK

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Correction Factor (dB) 35.0 35.1 35.2
Maximum EIRP peak power (dBm) 2.87 1.85 219
M easurement uncertainty (dB) +4.0
Modulation: T1/4-DQPSK (2 Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Correction Factor (dB) 35.0 35.1 35.2
Maximum EIRP peak power (dBm) 2.02 0.45 1.65
M easurement uncertainty (dB) +4.0
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Correction Factor (dB) 35.0 35.1 35.2
Maximum EIRP peak power (dBm) 351 1.88 181
M easurement uncertainty (dB) +4.0

Declared peak gain: 2.5 dBi

The maximum directional gain of the antenna is less than 6 dBi and therefore the
maximum output power is not required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).
Lowest Channel: 2402 MHz.

Modulation: GFSK
- Agilent

Ref 18 dBm

Atten 20 dB

aT4@

WircLes5

Mkrl 2.481 72 GHz
3.81 dBm

#Peak
Log

1

18
dB/

/

I

LeAw

Wl os2

53 FC

£
FTun

Swp

Center 2.482 B8 GHz
#Res BH 3 MHz

#BH 3 MHz

Modulation: GFSK
# Agilent

Ref 18 dBm

Span 18 MH=z
Sweep 1 ms (GO1 prs)

Middle Channel: 2441 MHz.

Atten 28 dB

Mkrl 2.440 &8 GHz
3.75 dBm

#Peak
Log

1

e

18
dB/

/

I

LeAw

Wl 52

53 FC

£f)
FTun

Swp

Center 2,441 0@ GHz

#Res BH 3 MHz

#BH 3 MHz

Span 18 MHz
Sweep 1 ms (661 pts)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK
% Agilent

Ref 18 dBm

#Peak
Log
1@
4B/

LeAw

Wl 52
53 FC

£f)
FTun
Swp

a14@

WircLes5

Highest Channel: 2480 MHz.

Atten 28 dB

Mkrl 2.479 73 GHz
3.59 dBm

i

e

/

I

Center 2,488 0@ GHz
#Res BH 3 MHz

#BH 3 MHz

Modulation: I1/4-DQPSK

# Agilent

Ref 16 dBm

Span 18 MHz
Sweep 1 ms (661 pts)

Lowest Channel: 2402 MHz

#Atten 30 dB

Mkrl 2.461 73 GHz
3.11 dBm

#Peak
Log

1

el

19
dB/

/

I

N

LgAw

V1 s2

53 FC

£t
FTun

Swp

Center 2.402 0
#Res BH 3 MHz

GHz

#YBH 3 MHz

Span 16 MHz
#Sweep 4.72 ms (661 pts)
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PEAK OUTPUT POWER (CONDUCTED)
Modulation: I1/4-DQPSK
- Agilent

Ref 18 dBm

#Pegk
Log
14
dB/

LaRw

V1 s
53 FC

£
FTun
SWo

Center 2,441 @

Middle Channel: 2441 MHz.

#Atten 30 dB

a14@

WircLes5

Mkrl 2.446 38 GHz

2.71 dBm

/

T

#Res BH 3 MHz

GHz

#\/BH 3 MHz

Modulation: I1/4-DQPSK

Ref 18

dBm

Span 18 MHz

#Sweep 4.72 ms (BA1 pts)

Highest Channel: 2480 MHz.

#Atten 30 dB

Mkrl 2.473 75 GHz

2.45 dBm

#Peak
Log

1

_'—Ai—‘——\__

18
dE/

///,Jf”

I

N

)

LA

WLos2

33 FC

£
FTun

Swp

Center 2,480 B8 GHz

#Res B

H 3 MHz

#VBH 3 MHz

Span 18 MHz

#Sweep 4.72 ms (6O1 pts)
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PEAK OUTPUT POWER (CONDUCTED).
Lowest Channel: 2402 MHz

Modulation: 8-DPSK
¥ Agilent

Ref 5§ dBm

#Atten 30 4B

a14@

WircLes5

Mkrl 2.481 18 GHz
3.42 dBm

#Peak
Log

_4_'_,,_:—'—"'_'_

i

N___—"_"‘—H-._

18
dB/

~

LaRy

W1 52

53 FC

A
FTun

Swp

Center 2.402 B8 GHz
#Res BH 5 MHz

#WBW 5 MHz

Modulation: 8-DPSK

- Agilent

Ref 5 dBm

Span 18 MHz
Sweep 1 ms (681 pts)

Middle Channel: 2441 MHz.

#Atten 30 dB

Mkrl 2.440 22 GHz
3.88 dBm

#Peak
Log

L

L¥d
1

—_h_""“-».

18
dB/

™

LgRw
W1 52

33 FC

£
FTun

Swp

Center 2,441 B8 GHz
#Res BH 5 MHz

#YBH 5 MHz

Span 18 MH=z
Sweep 1 ms (601 pts)_
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: 8-DPSK  Highest Channel: 2480 MHz.

% Agilent

Ref 5 dBm

#Atten 30 dB

a14@

WircLe55

Mkrl 2.479 12 GHz
2.58 dBm

#Peak
Log

——

ot
1

|

18
dB/

LafAw

WL S2

53 FC

ECFn
FTun

Swp

Center 2,438 B
#Res BW 5 MHz

GHz

#YBEW 5 MHz

Span 18 MHz
Sweep 1 ms (681 pts)
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