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Elaboration date ..........c.ccocevereeienecnnnn : 2010-05-18
Identification of item tested ................ : Radio car with Bluetooth handsfree
Trademark .......ccccooevinininiiiiiin : Panasonic
Model and/or type reference ................. : BR204(6CD) [Base model]
BR204(1CD) [Family model]
Serial nUMDET .......cceovvinveininciriennn, : 510 PA 0703A1397363 8, 523 PA 070191373944 4
Other identification of the product ........ : FCC ID: WUQ-BR204
IC ID: 216R-BR204
Features ......cceoveevveieeieeieeeeee e : Bluetooth Specification ver 1.2
DeSCIIPHON ...t : Radio car with a Bluetooth module which is connected to an external antenna
via antenna connector (no internal antenna is present)
Applicant .............cccoeoviiviiiieieee, : Panasonic Automotive Systems Europe GmbH
AdAress....cooovvveeeeiiiiieeeeeeeeeeee e : Street Robert-Bosch-Str. 27-29, Langen 63225, Germany
CIF/NIF/Passport.......cccceeeveereescveenneenns : DES813890706
Contact person: Mr. Dai Kimura
Telephone / FaxX .....c.ccoceceveeivencinicncncns : +49 711 79723476 / +49 71179723488
€-Mail: oo : kimura.dai@jp.panasonic.com
Test samples supplier ......................... : Same as applicant
Manufacturer ............cccccoeceeveinennnnnn. : Same as applicant
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Test method requested
Standard

Test procedure

Non-standardized test method

Used instrumentation ...........ccccoceeeveennnnnl

: See Standard
: USA FCC Part 15.247 10-01-09 Edition: Operation within the bands 902 -

928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.

FCC part 15.247 and Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum System DA 00-705 Released March 30, 2000.
USA FCC Part 15.109 10-01-09 Edition: Receiver radiated emission.

Canada RSS-210 Issue 7, June 2007: Low-power Licence-exempt
Radiocommunication Devices (All Frequency Bands): Category I
Equipment.

RSS-Gen Issue 2, June 2007: General Requirements and Information for the
Certification of Radiocommunication Equipment.

: PEETO034: Medidas radioeléctricas a equipos de radio de espectro

ensanchado en la banda de 2,4 GHz.

Conducted Measurements

Spectrum PSA
E4440A
Bluetooth test set Anritsu MT8852A

DC power supply R&S NGPE 40/40

analyser  Agilent

Radiated Measurements

Last Cal. date
2010/02

N.A.
2008/11

Last Cal. date

Cal. due date
2012/02

N.A.
2011/11

Cal. due date

Semianechoic Absorber Lined Chamber

1. IR 11. BS N.A. N.A.

2. Control Chamber IR 12.BC N.A. N.A.

3 Hybrid Bilog antenna Sunol Sciences 2008/10 2011/10

’ Corporation JB6

4. Antenna mast EM 1072 NMT N.A. N.A.

5. Rotating table EM 1084-4. ON N.A. N.A.
Double-ridge Guide Horn antenna 1-18

6. GHz HP 11966E 2008/03 2011/03
Double-ridge Guide Horn antenna 18-

7. 40 GHz Agilent 119665J 2008/09 2011709

8. EMI Test Receiver R&S ESIB26 2009/09 2011/09

9. l;(isp[:e-amphﬁer Miteq JS4-12002600- 2008/07 2010/07

10.  Multi Device Controller EMCO 2090 N.A. N.A.

11.  Spectrum Analyzer Agilent E4440A 2010/02 2012/02
RF  pre-amplifier =~ Miteq = AFSS5-

12. 04001300-15-10P-6. 2008/07 2010/07

13.  RF pre-amplifier Schaffner CPA 9231. 2009/03 2011/03

14.  Bluetooth test set Anritsu MT8852A. N.A. N.A.

Report template No. ...........cccceevneenn:

written permission of AT4 wireless, S.A.

FDTO08 11

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means, except in full, without the previous
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Competences and guarantees

AT4 wireless 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.

AT4 wireless 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: IC 4621.

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

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

AT#4 wireless is liable to the client for the maintenance of the confidentiality of all information related to the item
under test and the results of the test.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval 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 previous
written permission of AT4 wireless.

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

Uncertainty

Uncertainty (factor k=2) was calculated according to the AT4 wireless internal document:

PODTO000: Procedimiento para el calculo de incertidumbres de medida.
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Usage of samples

Samples undergoing test have been selected by: the client.

Sample M/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
30747/29 Car radio with Bluetooth BR204(6CD) 510 PA 0703A1397363 8 17/02/2010
30747/56 Power supply connector - - 17/02/2010
30747/06 Attachable antenna AG99D Q3 - 05/02/2010

Sample M/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
30747/41 Car radio with Bluetooth BR204(1CD) 523 PA 070191373944 4 17/02/2010
30747/56 Power supply connector - - 17/02/2010
30747/06 Attachable antenna AG99D Q3 -—- 05/02/2010

The next auxiliary element were used for sample M/01 and M/02:
Control N° Description Model Serial N° Date of reception
30747/76 Display BR204 DISP_C _EN.EJU 61160155 15/03/2010

1. Sample M/01 has undergone following test(s).

All tests indicated in appendix A.
2. Sample M/02 has undergone following test(s).

All tests indicated in appendix B.
Testing period
The performed test started on 2010-04-07 and finished on 2010-04-27.
The tests have been performed at AT4 wireless.
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Environmental conditions

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

Temperature Min. = 20.1 °C
Max. =22.7 °C
Relative humidity Min. =49.7 %
Max. =57.6 %
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

In the semianechoic chamber (21 meters x 11 meters x 8 meters), the following limits were not exceeded
during the test.

Temperature Min. = 19.1 °C
Max. =21.2 °C

Relative humidity Min. =49 %
Max. = 53 %

Air pressure Min. = 1017 mbar
Max. = 1017 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q

Normal site attenuation (NSA) < +4 dB at 10 m distance between item
under test and receiver antenna, (30 MHz to
1000 MHz)

Field homogeneity More than 75% of illuminated surface is
between 0 and 6 dB (26 MHz to 1000
MHz).

In the chamber for conducted measurements the following limits were not exceeded during the test:

Temperature Min. =23.7°C
Max. =24.1 °C

Relative humidity Min. =48.3 %
Max. =49.1 %

Air pressure Min. = 1020 mbar
Max. = 1020 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q
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Summary

specified in the standard.

PERIOD AND ENVIRONMENTAL CONDITIONS”.

Considering the results of the performed test according to standard USA FCC Parts 15.247 and 15.109 / Canada
RSS-210 and RSS-Gen Issue 2, the item under test is IN COMPLIANCE with the requested specifications

NOTE: The results presented in this Test Report apply only to the particular item under test established in page 1
of this document, as presented for test on the date(s) shown in section, “USAGE OF SAMPLES, TESTING

Remarks and comments

1: Test not performed because according to manufacturer specifications base model and family model only differ
in the number of CD supported, not affecting this change to RF conducted performance of the devices.

Testing verdicts

Not applicable ........occvieiieiiiieieeciieceecveeeeees : NA
PaSS. .o : P
Fail oo : F
Not MEASUTE.......eeveriieriieiieiieieeeeeee e . NM

MODEL BR204(6CD) [Base model]

FCC PART 15/ RSS-210 PARAGRAPH VERDICT

NA| P | F [NM

FCC 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency P

separation / RSS-210 Is. 7, Clause A8.1 (b)

IFCC 15.247 Subclause (a) (1) (iii). Number of hopping channels / RSS-210 Is. 7, P

Clause A8.1 (d)

IFCC 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time) / RSS-210 P

Is. 7, Clause A8.1 (d)

FCC 15.247 Subclause (b). Maximum peak output power (radiated) and antenna P

gain / RSS-210 Is. 7, Clause A8.4 (2)

IFCC 15.247 Subclause (c). Band-edge of radiated emissions (Transmitter) / P

RSS-210 Is. 7, Clauses 2.2(b) & A8.5

FCC 15.247 Subclause (c¢). Emission limitations conducted (Transmitter) / RSS- P

210 Is. 7, Clauses 2.2(b) & A8.5

FCC 15.247 Subclause (c¢). Emission limitations radiated (Transmitter) / RSS- P

210 Is. 7, Clauses 2.2(b) & A8.5

FCC 15.109. Radiated emission limits for receiver / RSS-210 Is. 7, Clause 2.3 & P

RSS-Gen Is. 2, Clause 7.2.3
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FCC PART 15/ RSS-210 PARAGRAPH

VERDICT

NA| P | F [NM

FCC 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency
separation / RSS-210 Is. 7, Clause A8.1 (b)

NM!

IFCC 15.247 Subclause (a) (1) (iii). Number of hopping channels / RSS-210 Is. 7,
Clause A8.1 (d)

NM!

IFCC 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time) / RSS-210
Is. 7, Clause A8.1 (d)

NM!

FCC 15.247 Subclause (b). Maximum peak output power (radiated) and antenna
gain / RSS-210 Is. 7, Clause A8.4 (2)

FCC 15.247 Subclause (c). Band-edge of radiated emissions (Transmitter) /
RSS-210 Is. 7, Clauses 2.2(b) & A8.5

FCC 15.247 Subclause (c). Emission limitations conducted (Transmitter) / RSS-
210 1Is. 7, Clauses 2.2(b) & A8.5

NM!

FCC 15.247 Subclause (c). Emission limitations radiated (Transmitter) / RSS-
210 Is. 7, Clauses 2.2(b) & A8.5

FCC 15.109. Radiated emission limits for receiver / RSS-210 Is. 7, Clause 2.3 &
RSS-Gen Is. 2, Clause 7.2.3

1: See section Remarks and comments
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APPENDIX A: Test result
MODEL BR204(6CD) [Base model]
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EMISSIONS (TTANSINIIET) ...vvvriiiiieiiiite it e e e e e e e et e e e e e s e s b r e e e e e e s e snnreneeeee s 28
FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Emission limitations conducted
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FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Emission limitations radiated
(TTANSIMITEET) +.vveteeeieiitteeet et e e e sttt e e e e e ettt e e e s e s e ettt e e e s e sa e b e e et e e e e e s bb s s e et e e e e e s e s ane et e e e e s e sannrnneeeeeeenanenn 34
FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Emission limitations radiated
(TTANSIMITEET) 1.vveteeeieitttteie et e e e sttt e e e e e et e e e e e e et e e et e e e s e s e b b et e e e e e e s bbb e e et e e e e et ae b ane et e e e e s e sannrnneeeeeesnannne 34

FCC Section 15.109 / RSS-210 Is. 7, Clause 2.3 & RSS-Gen Is. 2, Clause 7.2.3. Receiver spurious radiation .43
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TEST CONDITIONS

Power supply (V):

Vnominal = 12 Vdc
Type of power supply = DC voltage from car battery.
Type of antenna = Attachable antenna.

Declared Gain for antenna (maximum) = 2.4 dBi

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 set up in a shielded room and it is connected directly to a spectrum
analyser. A test mode provided by the applicant was used to configure the test channels, transmission and
reception modes and type of transmitted packet.

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 also
rotated 360° and the antenna height was varied from 1 to 4 meters to find the maximum radiated
emission.

Measurements were made in both horizontal and vertical planes of polarization.

A test mode provided by the applicant was used to configure the test channels, transmission and
reception modes and type of transmitted packet.
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FCC Section 15.247 Subclause (a) (1) / RSS-210 Is. 7, Clause A8.1 (b). 20 dB Bandwidth and
Carrier frequency separation

SPECIFICATION

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.
RESULTS
(See next plots)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 790 790 793
Measurement uncertainty (kHz) +11
Report N°(NIE): 30747RET.002 Page 12 of 79 2010-05-18
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Lowest Channel: 2402 MHz.
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x5 Agilent

Ref @ dBm
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-1.52 dE
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Swa

Center 2.402 808 GHz
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20 dB BANDWIDTH

z2 Agilent

Middle Channel: 2441 MHz.

Span 2 MHz

Sweep 2412 ms (681 pts)

Ref @ dBm

#Atten 30 4B

#Peak

w’“u
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-24.8

dBm
LgAy

Wl 52

33 FC
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{50k

Swp

Center 2.441 B00 GHz
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Highest Channel: 2480 MHz.
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#Atten 30 dB

1.98 dB

s AN

. |
T

P

Center 2,488 208 GHz

#Res BH 18 kHz WEH 18 kHz

Carrier frequency separation

Span 2 MHz
Sweep 2412 ms (601 pts)

3 Agilent

Fef 18 dBm Atten 20 dB

a Mkrl 1.885 MHz
8.67 db

#Peak

AN AT

QIJJR\pm
L

LaAy

V1 52

53 FC

£0n
50k

Swp

Center 2.441 880 GHz

#Res BH 38 kHz #VBH 168 kHz

Span 3 MHz
Sweep 3.2 ms (6O prs)

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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FCC Section 15.247 Subclause (a) (1) (iii) / RSS-210 Is. 7, Clause A8.1 (d). Number of hopping

SPECIFICATION

channels

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

RESULTS

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

- Agilent

Mkre 2.440 88 GHz

Ref 15 dBm #Atten 40 dB -3.42 dBm
#Peak |

Log 1 27
1@ W YoW OV WY Y YRy L ¥ ror L B A
dB/ f

LgAy

V1 52

Start 2.398 88 GHz
#Res BH 518 kHz

#/BH 518 kHz

Sweep 1 ms (681 prs)

Stop 2.441 8@ GHz

Marker Traca Typea ¥ Auxic Amplituda
1 (1 Frag 2.482 81 GHz -3.71 dEm
2 (1) Frag 2,448 BA GHz -3.42 dBm

Number of hopping frequencies:
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Mkre 2.4588 87 GHz

Ref 15 dBm #Atten 48 dB -4.83 dBm
#Peak

Log z

1@ W \f’g\' L L} L A MW WOV O L T L T T L T \"9
dB/ \

LgAw
Y1 52
Start 2,439 88 GHz Stop 2.483 68 GHz
#Res BW 518 kHz #YBH 518 kHz Sweep 1 ms (GAL pts)
Marker Trace Type K Auiz Amplitude
1 1 Freq 2.441 65 GHz -3.41 dBm
2 1 Freq 2,488 87 GHz -4.88 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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FCC Section 15.247 Subclause (a) (1) (iii) / RSS-210 Is. 7, Clause A8.1 (d). 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

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

The system makes worst case 1600 hops per second or 1 time slot has a length 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 460 us (see next plot).

So we have 320.11 x 460 ps = 147.25 ms per 31.6 seconds.

5 Agilent

Ref 15 dBm #Atten 40 dB -1.48 dB
#Pealk

Log
18
4B/ 1R

; 1

LaAy

V1 52
53 WC

£ofn
FTun

Center 2.441 G@A GHz Span B Hz
Res BH 1 MHz #JBH 1 MH=z Sweep 1 ms (601 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 1.715 ms (see next plot).

So we have 161.16 x 1.715 ms = 276.39 ms per 31.6 seconds.

# Agilent

a Mkrl  1.715 ms

Ref 15 dBm #Atten 48 dB B.71 dB
#Peak

LAy \

W1 52 ‘ A | ,
53 VC Wmu\www A
£
FTun

Center 2.441 A88 GHz Span @ Hz
Fes BW 1 MHz #YBH 1 MHz Sweep 3 ms (61 prsd

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS.

A DHS 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 2.958 ms (see next plot).

So we have 106.49 x 2.958 ms = 315.00 ms per 31.6 seconds.

2 Agilent

s Mkrl 2,958 ms

Ref 15 dBm #Atten 48 dB B.88 dB
#Peak

[l
jwn)

e

e ;
I Y

LaAy

Wl 52 |

53 UCh Pl A

ECf):
FTun

Center 2.441 8868 GHz Span @ Hz
Res BW 1 MHz #)BHW 1 MHz Sweep 5 oms (6A1 pts)

Verdict: PASS
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FCC Section 15.247 Subclause (b) / RSS-210 Is. 7, Clause A8.4 (2). Maximum peak output power
and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
hopping channels: 1 watt (30 dBm).

RESULTS

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

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) -3.61 -3.09 -3.75
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 2.4 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is -0.69 dBm or 0.85

mW.

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

(see next plots).

MAXIMUM PEAK OUTPUT POWER (RADIATED).

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) -1.68 -0.75 -1.51
Measurement uncertainty (dB) +4.0
Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).
Lowest Channel: 2402 MHz.

aT4@

WireLess

x5 Agilent
Mkrl 2.462 158 GHz

Ref @ dBm #Atten 30 dB -3.61 dBm
#Peak .
Log ] 1 *
14
dB/
LaAw
V1 32
33 FC

AR
£
FTun
Swa
Center 2.402 808 GHz Span 16 MHz
#Res BH 3 MHz WEH 3 MHz Sweep 1 ms (BBL pts)

Middle Channel: 2441 MHz.

4 Agilent
Mkrl 2.448 856 GHz
Ref @ dBm #Atten 30 dB -3.89 dBm
#Peak o ]
Log L] 1 *
14
dB/
]

LaAw

W1 s2
53 FC

£
FTun
Swa

Center 2.441 808 GHz
#Res BH 3 MHz

Report N°(NIE): 30747RET.002
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PEAK OUTPUT POWER (CONDUCTED).

AT4@
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Highest Channel: 2480 MHz.

% Agilent

Ref @ dBm #Atten 30 dB . -3.75 dBm
#Peak o]

18

dB/

LaAw

W1 se
53 FC

£0f
FTun
Swp

Center 2.480 006 GHz
#Res BH 3 MHz

Report N°(NIE): 30747RET.002

/

Span 16 MHz
WBH 3 MHz Sweep 1 ms (BA1 ps)
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PEAK OUTPUT POWER (RADIATED).

Lowest Channel: 2402 MHz.

3 Agilent

aT4@

WireLess

Ref @ dBm #Atten 20 dB

#Peak

ﬂw%

LegAw

Ml 52

53 FC
A AR

£0f
FTun

Swp

Center 2.482 080 GHz
#Res BH 3 MHz

#YBW 3 MHz

Middle Channel: 2441 MHz.

5 Agilent

Span 18 MHz
Sweep 1 ms (GO pts)

Ref @ dBm #Atten 20 4B

£

“Peak ’ﬂ_ﬂ____,_,-'—'—'_’ 1

Log

Ep—

18

dB/ /

LaAy

Ml 52

53 FC
A AA

gof
FTun

SHp

Center 2.441 808 GHz
#Res BH 3 MHz

Report N°(NIE): 30747RET.002
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PEAK OUTPUT POWER (RADIATED).

- Agilent

Highest Channel: 2480 MHz.

AT4@

WireLess

Ref B dBm

#Atten 20 dB

Mirl 2.488 @33 GHz
-1.51 dBm

#Peak
Log

/,/-"‘

_.-'-/_"'—N_F'__ 1

18

dB/ /

T

LaAy

Ml 52

53 FC
A AA

£0f
FTun

SWp

Center 2.430 080 GHz
#Res BHW 3 MHz

#YBK 3 MHz
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FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Band-edge compliance of
conducted emissions (Transmitter)

SPECIFICATION
Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20dB below the
highest level of the desired power.

RESULTS:

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

3 Agilent

a Mkrl -2.825 MHz
Ref @ dBm #Atten 30 dB -48.24 dB
#Peak
Lng iR

ol
-23.6
dBm

LegAw

W1 s2
53 FC

£t
FTun
Swp

Start 2.390 008 GHz Stop 2.485 800 GHz
#Res BH 300 kHz #+VBH 3808 kHz Sweep 1 ms (601 pts)

Verdict: PASS
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

a Mkrl 5675 MHz

Ref @ dBm #Atten 30 dB -51.91 dB
#Peak
|_|:|g 1k
18
\
-

ol /
-24.1

dBm /‘r/
LegAw .
W1 os2 WM MW‘W MWMWW

53 FC

£0f
FTun
Swp

Start 2.475 008 GHz Stop 2.490 600 GHz
#Res BH 300 kHz #+VBH 3808 kHz Sweep 1 ms (681 pts)

Verdict: PASS
3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

3 Agilent

a Mkrl -7.858 MHz
Ret @ dBm #Htten 38 dB -53.42 dB

yk AATavE
dB/ / U & v

Start 2.390 008 GHz Stop 2.485 606 GHz
#Res BH 300 kHz #+VBH 3808 kHz Sweep 1 ms (681 pts)

Verdict: PASS
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4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.
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3 Agilent

Ref @ dBm

#Atten 30 dB

a Mkrl 4975 MHz
-53.29 dB

#Peak

AVAR

&

v NS

14
& |

V

\

Y

\

Start 2.475 008 GHz
#Res BH 300 kHz

#\BH 300 kHz

Verdict: PASS
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FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Band-edge compliance of
radiated emissions (Transmitter)

SPECIFICATION:

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20 dB below the
highest level of the desired power.

RESULTS:

Band-edge compliance of radiated emissions

Maximum peak and average field strength of fundamental emission at 3 m distance

HIGHEST CHANNEL (2480 MHz):

Maximum field strength at 3 m. Peak value.

22 Agilent

Mkrl 2.480 198 GHz

Ref 108 dBpY/m #Atten 20 dB 93.49 JdEpVSm
#Peak 1

Log S -

16

dB/ /./
- N

LaPy

M1 32
53 FC
A AA
ECf):
FTun
Swp

Center 2,480 886 GHz Span 5 MHz
#Res BH 1 MHz #)BHW 1 MHz Sweep 1 ms (6@1 pts)

Note: The correction factor is already included in the spectrum analyzer as a transducer factor so that the marker
shows directly the field strength level.
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Maximum field strength at 3 m. Average value.

4% Agilent

Mrl 2.479 983 GHz
Fef 188 dBpW/m #Atten 20 dB 85.93 dBpW/m

#Peak

dB/ o

LagAw

Ml 52
53 FC
A AA
£
FTun
SHp

Center 2.450 BAG GHz - Span 5 MHz
#Res BH 1 MHz #\JBH 10 Hz #5weep 3 5 (BAL pts)

Note: The correction factor is already included in the spectrum analyzer as a transducer factor so that the marker
shows directly the field strength level.
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BAND-EDGE COMPLIANCE. RADIATED. Marker-Delta Method.

Single carrier

AT4@

WireLess

5 Agilent

Ref 80 dBpY

#fAtten O dB

a Mkrl 7158 MHz
-53.82 dB

#Peak

LaAw /

V1 52 ,f

33 FCla

£(f
58k

Swp

Start 2.478 908 GHz
#Res EH 108 kHz

#JBW 168 kHz

Hopping mode

Stop 2.488 A08 GHz
Sweep 1.24 ms (B@1 pts)

# Agilent

Fef 88 dBpY

#Atten B 4B

a Mkrl  4.767 MHz
-54.5¢ dB

#Peak |

LaAy

V1 352

53 FC

£Uf)
f>5ak

Swp

Start 2.478 088 GHz
#Res BW 108 kHz

#VBK 106 kHz

Note: No correction is applied for this relative measurement.
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Band edge compliance of radiated emissions
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Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
85.93 dBpV/m 53.82 dB (single carrier) 32.11 dBpV/m (single carrier) 54 dBpV/m
54.52 dB (hopping mode) | 31.41 dBpV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
93.49 dBpV/m 53.82 dB (single carrier) 39.67 dBuV/m (single carrier) 74 dBpV/m
54.52 dB (hopping mode) | 38.97 dBpV/m (hopping mode)
Verdict: PASS
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FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Emission limitations

SPECIFICATION

conducted (Transmitter)

In any 100 kHz bandwidths outside the frequency band in which the intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

RESULTS:

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

3 Agilent

#Htten 30 dB

Mkrz 4.52 GHz
-49.98 dBm

Ol W
=241 pemeiaertar

dBm
LaAsy

Y1 52
Start 30 MHz
#Res BH 100 kHz

Marker Trace Type
1 (] Freg
2 1y Freg

#UBH 106 kHz
# Axis

2.48 GHz

4.82 GHz

Note: The peak above the limit is the carrier frequency.

Verdict: PASS
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

- Agilent

#Atten 30 dB

Mkrz 4,98 GHz
-53.44 dBm

V1 s2

Start 38 MHz
#Res BH 108 kHz

#WBH 108 kHz

Stop 25.88 GHz
Sweep 3.011 5 (661 pts)

Marker Trace
1 1
2 (1

Typa
Frag
Freg

¥ Axiz
244 GHz
4.98 GHz

Amplitude
-3.38 dBm
-53.44 dBm

Note: The peak above the limits is the carrier frequency.

Verdict: PASS

3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

#Atten 38 dB

Mkr2 4.94 GHz
-57.25 dBm

I*
=
T
o
o

L

0 b

WireLess

V1 s2

Start 30 MHz
#Res BH 168 kHz

#YBH 189 kHz

Stop 25.88 GHz
Sweep 3.011 5 (601 pts)

Marker Trace
1 1
2 1

Type
Freqg
Freq

¥ Az
2.49 GHz
4.94 GHz

Amplitudea
-4.29 dBm
-57.25 dBm

Note: The peak above the limits is the carrier frequency.

Verdict: PASS
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FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Emission limitations
radiated (Transmitter)

SPECIFICATION

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)):

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission
limits in these three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20
dB above the indicated values in the table is specified when measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360°
and the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum
analyzer. This correction factor includes antenna factor, cable loss and pre-amplifiers gain.

The equipment transmits continuously in the selected channel so it is not necessary a duty cycle
correction factor.
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Frequency range 30 MHz-1000 MHz.

No spurious signals found in all the range for all modulation modes.
Frequency range 1 GHz-25 GHz

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4803.6337 H Peak 56.54 4.0
4803.6337 H Average 52.08 +4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4881.5679 H Peak 53.84 +4.0
4881.5679 H Average 49.03 +4.0
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4960.0313 H Peak 51.27 +4.0
4960.0313 H Average 48.53 +4.0
Verdict: PASS
Report N°(NIE): 30747RET.002 Page 35 of 79 2010-05-18



FREQUENCY RANGE 30 MHz-1000 MHz.

57
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RBW 100 kH=z RF Att 10 dB
VBW 100 kH=z
SWT 2 = Unit dBuvV/m

50

40 Ff“f“lé_’:

30

20

T

-10

-20

-30

-40

-43

Start 30 MH=z

(This plot is valid for all three channels)
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FREQUENCY RANGE 1 GHz to 3 GHz.

CHANNEL: Lowest (2402 MHz).
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- Agilent

Ref 78 dBpY/m

#Htten @ dB

#Avg
Log

18

1]

dBpy/
PAvg

Y12

33 FC
A AA

£(f)
FTun

Swp

Start 1.080 GHz
#Res BH 1 MHz

#yBH 1 MHz

Stop 3080 GHz
#Sweep 1 5 (6B pts)

Note: The peak shown in the plot is the carrier frequency.

CHANNEL: Middle (2441 MHz).

3 Agilent

Ref 78 dBpl/m

#Atten B dB

#Peak

]

L

dBpv/
LaAy

V12

33 FC
A AA

£
FTun

S

Start 1,808 GHz
#Res BH 1 MHz

#YBH 1 MHz

Stop 3.888 GHz
#5weep 1 s (6O1 pts)

Note: The peak shown in the plot is the carrier frequency.
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CHANNEL: Highest (2480 MHz).

1 Agilent

Ref 78 dBpV/m #Atten O dB
#Avy
Lag *
1a

] LT
248 L

dBpY/
PAwvg

Y1 W2
53 FC
A AR
£
FTun
Swp

Start 1,088 GHz Stop 3.888 GHz
#Res BH 1 MHz #/BH 1 MHz #5weep 1 5 (601 pta)

Note: The peak shown in the plot is the carrier frequency.
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FREQUENCY RANGE 3 GHz to 12.75 GHz.
CHANNEL: Lowest (2402 MHz).

5 Agilent

Ref 70 dBpV/m #Atten @ dB
#Avg
Log *
1@

[ A by
54.0 i | ]

dBIJU/M
PAvg

V1 oz
33 FC
A AA
£0f:
FTun
Swp

Start 3.008 GHz Stop 12.758 GHz
#Res BH 1 MHz #WEBH 1 MH=z #3ween 1 5 (6B pts)

CHANNEL: Middle (2441 MHz).

5 Agilent

Ref 70 dBpW/m #Atten @ dB
#Pealk

dBM/N o
LaAy

V1 ve
53 FC
A AA
gof
FTun
SHp

Start 3.008 GHz Stop 12.758 GHz
#Res BH 1 MHz #JBH 1 MH=z #3weep 1 5 (681 pts)
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CHANNEL: Highest (2480 MHz).

# Agilent

Ref 70 dBpV/m #Atten B dB
#Avg
Log *
18

| Pl oyt
g v ™

PAvg

Y1 vz
33 FC
A AA
£(f:
FTun
Swp

Start 3.008 GHz Stop 12,756 GHz
#Res BH 1 MHz #VEBKH 1 MHz #Sweep 1 5 (6B1 pts)
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

3 Agilent

Ref 70 dBpY/m #Atten @ dBE
#Peak

o[ At BT S SN R PR S

54.@ —

LagAw

VY1 vz
53 FC
A AA
£t
FTun
Swp

Start 12,750 @8 GHz Stop 18.086 08 GHz
#Res BH 1 MHz #+VBH 1 MHz #3weep 1 5 (BO1 pra)

(This plot is valid for all three channels).

FREQUENCY RANGE 18 GHz to 25 GHz.

3= Agilent

Ref 70 dBpW/m #Atten 8 4B
#Peak

Log ¥
16
dB/

1] e e
548

dBpY/
LogAy

W1 w2
53 FC
A AR
£
FTun
Swp

Start 18000 GHz Stop 25.808 GHz
#Res BEW 1 MHz #BH 1 MHz #Sweep 1 5 (601 pts)

(This plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

2 Agilent

Ref 7@ dBpY/m #Atten 10 dB

AT4@

#Ayvg
Log

18

D

dBpY/
PAvg

viowe

53 FC

£t
FTun

Swp

Start 2.310 99 GHz

#Res BH 1 MHz #JBHW 1 MHz #5weep 1 5 (601 pts)

(This plot is valid for all three channels).

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

3% Agilent

Ref 7@ dEpV/m #fAtten 18 dB

Stop 2.39@ 09 GHz

#Peak

54.8

dBpl/

LeAw

W1 W2

53 FC
A AA

£f)
FTun

Swp

Start 2.483 588 8 GHz Stop 2.508 400 @ GHz
#Res BH 1 MHz #VBH 1 MH=z #3weep 1 5 (681 pts)

(This plot is valid for all three channels).

Report N°(NIE): 30747RET.002 Page 42 of 79

WireLess

2010-05-18



AT4@

WireLESS

FCC Section 15.109 / RSS-210 Is. 7, Clause 2.3 & RSS-Gen Is. 2, Clause 7.2.3. Receiver spurious
radiation

SPECIFICATION

The field strength shall not exceed the following values:

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission
limits in these three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to
20 dB above the indicated values in the table is specified when measuring with peak detector

function.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated
360° and the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum
analyser. This correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Note: It is not possible to select individual receiving channels in the equipment under test. The
equipment under test is set in inquiry scan mode with the receiver open and scanning through
receiving channels.

Frequency range 30 MHz-1000 MHz.

No spurious signals were detected in all the range.

Frequency range 1 GHz-25 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2460.0018 \% Peak 45.18 4.0
2460.0018 \% Average 41.27 +4.0

Verdict: PASS.
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FREQUENCY RANGE 30 MHz-1000 MHz.

& REW 100 kH=z RF Att 10 4B
Ref vl VBW 100 kHz
57 dB* SWT 2 s Unit dBuv,/m
57
50
an Ff“(“"ﬁ':\
PPN fae. shad
i TV e
20 Mw\yww
m‘\wﬂﬂwﬂ
0
-10
-20
-20
-40
-43
Start 30 MHz 97 MH=z/ Stop 1 GH=z
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FREQUENCY RANGE 1 GHz-12.75 GHz.
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x5 Agilent

Ref 78 dBpY/m #Htten @ dB

#Avg
Log

18

Mlnﬁ.nwﬂw“ﬂwuww

i
24,8

I
Al
dBpy/ i "Lw”w

FAvg
V1 vz

33 FC
A AA

£
FTun

Swa

Start 1.008 GHz

#hes BH 1 MHz #YBH 1 MHz

Stop 12.756 GHz
#5weep 1 5 (6B1 pts)

FREQUENCY RANGE 12.75 GHz-18 GHz.

4 Agilent

Ref 78 dBpY/m #Htten @ dB

#Avg
Log

18

.Y -HIM‘MM\_);I..M_I\).

0 - IR, i i

24,8 S m—

1 Fiah,
A

i

dBpis B

FAvg

W1 owe

33 FC
A AA

£
FTun

Swa

Start 12.750 @8 GHz

#hes BH 1 MHz #YBH 1 MHz
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FREQUENCY RANGE 18 GHz-25 GHz.

3 Agilent

Ref 78 dBpW/m #Atten @ dB
#Peak

54.9
dBpW/

LegAw

V1 vz
53 FC
A AA
£0f
FTun
Swp

Start 18088 GHz Stop 25.800 GHz
#Res BH 1 MHz #BH 1 MHz #aweep 1 s (601 prs)
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
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3 Agilent

Ref 78 dBEpW/m #Htten 18 dB

#Hvy
Log

18

24.8

dBpl/
PAva

Vo2

53 FC
A AR

£0f
FTun

Swp

Start 2.318 8@ GHz

#Res BH 1 MHz #YBW 1 MHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

Stop 2.390 08 GHz
#aweep 1 s (6E1 prs)

3 Agilent

Ref 70 dBpV/m #Atten 18 dB

#Peak

54.8

dBpY/

LagAw

Vo2

53 FC
A AA

£t
FTun

Swp

Start 2.483 500 @ GHz

#Res BH 1 MHz #YBW 1 MHz
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APPENDIX B: Test result
MODEL BR204(1CD) [Family model]
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TEST CONDITIONS

Power supply (V):

Vnominal = 12 Vdc
Type of power supply = DC voltage from car battery.
Type of antenna = Attachable antenna.

Declared Gain for antenna (maximum) = 2.4 dBi

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.

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 also
rotated 360° and the antenna height was varied from 1 to 4 meters to find the maximum radiated
emission.

Measurements were made in both horizontal and vertical planes of polarization.

A test mode provided by the applicant was used to configure the test channels, transmission and
reception modes and type of transmitted packet.

Report N°(NIE): 30747RET.002 Page 51 of 79 2010-05-18



AT4@

WireLESS

FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Band-edge compliance of
radiated emissions (Transmitter)

SPECIFICATION:

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20 dB below the
highest level of the desired power.

RESULTS:

Band-edge compliance of radiated emissions

Maximum peak and average field strength of fundamental emission at 3 m distance

HIGHEST CHANNEL (2480 MHz):

Maximum field strength at 3 m. Peak value.

3 Agilent

Mkrl 2.479 808 GHz

Ref 106 dBpV/m #Atten 20 dB 94,38 dBp\/m
#Peak 1

LegAw

Ml 32
53 FC
A AA
£0f
FTun
Swp

Center 2.430 B@A GHz Span 5 MHz
#Res BH 1 MHz #BH 1 MHz Sweep 1 ms (GO pts)

Note: The correction factor is already included in the spectrum analyzer as a transducer factor so that the marker
shows directly the field strength level.
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Maximum field strength at 3 m. Average value.

- Agilent

Mirl 2.479 967 GHz

Ref 108 dBpls/m #Atten 20 dB 3658 dBpYm
#Peak

Log ,

18

dB/ ”‘___Q_—H““

LaAy

Ml 52
53 FC
A AA
£
FTun
Swp

Center 2,450 008 GHz Span & MHz
#Res BH 1 MHz #\VBW 18 Hz #5weep 3 5 (6A1 pts)

Note: The correction factor is already included in the spectrum analyzer as a transducer factor so that the marker
shows directly the field strength level.
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Single carrier
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# Agilent

Ref 80 dBpY #Atten § dB

a Mkrl 4.217 MHz
-55.77 dB

#Peaak T

LaRw \/ \

M1 52

53 Eg wﬂ N\‘L""MW WMMMWWW

£f:
50k

Swp

Start 2.473 088 GHz

#Res BH 180 kHz #BW 180 kHz

Hopping mode

Stop 2.488 A8 GHz
Sweep 1.24 ms (601 pts)

% Agilent

Ref 80 dBpV #Atten @ dB

a Mkrl 8.733 MHz
-55.23 dB

LaFw \

V1 352

33 FC

£
f>50k

Swp

Start 2,478 908 GHz

#Res BH 186 kHz #\/BH 106 kHz

Note: No correction is applied for this relative measurement.
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Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
86.80 dBpV/m 55.77 dB (single carrier) 31.03 dBuV/m (single carrier) 54 dBpV/m
55.23 dB (hopping mode) | 31.57 dBpV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
94.38 dBpV/m 55.77 dB (single carrier) 38.61 dBuV/m (single carrier) 74 dBpV/m
55.23 dB (hopping mode) | 39.15 dBpV/m (hopping mode)
Verdict: PASS
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FCC Section 15.247 Subclause (d) / RSS-210 Is. 7, Clauses 2.2(b) & A8.5. Emission limitations
radiated (Transmitter)

SPECIFICATION

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)):

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission
limits in these three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20
dB above the indicated values in the table is specified when measuring with peak detector function.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360°
and the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum
analyzer. This correction factor includes antenna factor, cable loss and pre-amplifiers gain.

The equipment transmits continuously in the selected channel so it is not necessary a duty cycle
correction factor.
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Frequency range 30 MHz-1000 MHz.

No spurious signals found in all the range for all modulation modes.
Frequency range 1 GHz-25 GHz

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4804.1672 H Peak 54.63 4.0
4804.1672 H Average 50.06 +4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4881.7009 H Peak 52.92 +4.0
4881.7009 H Average 49.79 +4.0
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4959.7337 H Peak 52.96 +4.0
4959.7337 H Average 50.67 +4.0
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

&/ RBW 100 kH=z RF AtL 10 de
Ref Lvl VEW 100 kH=z

57 dB* SWT 2 8 Unit dBuv./m
57

50

40f-Foa s

) WWW VW
10W

-10

-20

-30

-40
-4

Start 30 MH=z §7 MH=z/ Stop 1 GH=z

(This plot is valid for all three channels)
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CHANNEL: Lowest (2402 MHz).
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- Agilent

Fef 78 dEpY/m

#Avg
Log
1@

ol
54.8

dBpY/

PRwg

W1 w2
33 FC
A AA

£f)
FTun
Swp

#Atten @ dB

Start 1.006 GHz
#Res BH 1 MHz

#YBH 1 MHz

Note: The peak shown in the plot is the carrier frequency.

CHANNEL: Middle (2441 MHz).

3 Agilent

Stop 3.088 GHz
#5weep 1 5 (601 pts)

Ref 70 dBpV/m

#Avg
Log
1@

D
54.0
dBpl/

PAva

V1 vz
33 FC
A PA
£t
FTun
Swp

Start 1008 GHz

#Atten @ dB
¥
e
W b
TS SR P il S
_MMMMW
Stop 3.800 GHz
#\/BH 1 MHz #3weep 1 5 (GB1 pts)

#Res BH 1 MHz

Note: The peak shown in the plot is the carrier frequency.
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CHANNEL: Highest (2480 MHz).

% Agilent

Ref 78 dBpY/m

#fAtten @ dB

#Hvg
Log

18

PR TR WY N
L R L]

A A e

1]
L

dBpl/
PAvg

W1 We

33 FC
A AA

£
FTun

Swp

Start 1.888 GHz

#Res BH 1 MHz

Stop 3080 GHz
#\BH 1 MHz #3weep 1 5 (601 prs)

Note: The peak shown in the plot is the carrier frequency.

Report N°(NIE): 30747RET.002

Page 60 of 79 2010-05-18



FREQUENCY RANGE 3 GHz

to 12.75 GHz.

CHANNEL: Lowest (2402 MHz).
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z Agilent

Ref 78 dBpV/m

#Atten @ dB

#Fvg
Log

18

DI WMWW T

24.8 l

dBpU/ﬂmwﬂnNm
PARva

W12

53 FC
A AA

£0fn
FTun

Swp

Start 3.080 GHz
#Res BH 1 MHz

#YBH 1 MHz

Stop 12,758 GHz
#Sweep 1 5 (BAL pts)

CHANNEL: Middle (2441 MHz).

3 Agilent

Ref 70 dBpV/m

#Atten B dB

#Avg
Log

14

DI
chp P

dBRU/
PAva

Vo2

53 FC
A AA

£t
FTun

Swp

Start 3.008 GHz
#Res BH 1 MHz

#YBW 1 MHz
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CHANNEL: Highest (2480 MHz).

5 Agilent

Ref 78 dBpWs/m #Atten B dE
#Awg
Log *
16

£4 0 w—M""’V\ | Pl
dBpUr’M
FAvg

Y1 2
53 FC
A AA
£05:
FTun
Swp

Start 3.908 GHz Stop 12,750 GHz
#Res BH 1 MHz #YBH 1 MHz #Sweepn 1 5 (BO1 pts)
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

% Agilent

Eef 70 dBpY/m #Atten @ 4B
#Hug
Log *
14

1 '\fl\-r'r* - L AT e Y. LJ—.‘IWIM'I-WW WW, » A'v" A‘MMM
ol ol NN
C4.0 e et

FARvq

Y1 2
53 FC
A AA
£t
FTun
Swo

Start 12,7568 08 GHz Stop 13.808 88 GHz
#Res BH 1 MHz #YEH 1 MHz #Sweep 1 s (681 pts)

(This plot is valid for all three channels).

FREQUENCY RANGE 18 GHz to 25 GHz.

3 Agilent

Ref 78 dBpV/m #Atten O dB
#Hun
Log *
1@

dB/

54.8

dBpY/
PRAwg

W1 vz
53 FC
A AA
£
FTun
Swp

Start 13.000 GHz Stop 25.000 GHz
#Res BH 1 MHz #WBW 1 MHz #5weep 1 s (6A1 pts)

(This plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

- Agilent

Ref 70 dBpV/m #Atten 10 dB
#Avy
Log *
14

Eld o e A b R At s gt P ol s s e A bt sl

dBpl/
FAwg

W1 W2
53 FC
A AA
£
FTun
Swp

Start 2.310 0@ GHz Stop 2.399 8@ GHz
#Res BH 1 MHz #JBH 1 MHz #Sweep 1 5 (6B pts)

(This plot is valid for all three channels).

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

2 Agilent

Ref 78 dBpV/m #Atten 10 dB
#Ayvg
Log *
16

EL . S o et o A A AN bbb

dBpY/
PAvg

viowe
53 FC

£t
FTun
Swp

Start 2.483 500 B GHz Stop 2.500 080 6 GHz
#Res BW 1 MHz #JBHW 1 MHz #Sweep 1 5 (601 pts)

(This plot is valid for all three channels).
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FCC Section 15.109 / RSS-210 Is. 7, Clause 2.3 & RSS-Gen Is. 2, Clause 7.2.3. Receiver spurious
radiation

SPECIFICATION

The field strength shall not exceed the following values:

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak
detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission
limits in these three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to
20 dB above the indicated values in the table is specified when measuring with peak detector

function.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated
360° and the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum
analyser. This correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Note: It is not possible to select individual receiving channels in the equipment under test. The
equipment under test is set in inquiry scan mode with the receiver open and scanning through
receiving channels.

Frequency range 30 MHz-1000 MHz.

No spurious signals were detected in all the range.

Frequency range 1 GHz-25 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2472.0017 \% Peak 46.41 +4.0
2472.0017 \Y Average 42.12 +4.0

Verdict: PASS.
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FREQUENCY RANGE 30 MHz-1000 MHz.

Ref Lvl

57
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50

RBW 100 kH=z RE Att 10 dB
VBW 100 kH=z
57 dB* SWT z2 = Unit dBuv/m
40 FT“(“E L,
P it

30

Z0

%

TP

-10

-20

-30

-40

-43

Start 30 MH=z
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FREQUENCY RANGE 1 GHz-12.75 GHz.

35 Agilent

Ref 78 dBpY/m #Htten @ dB
#Ava

4.5
dBpY /e

FAwg |, .

W1z
53 FC
A PAA
£
FTun
Swp

Start 1.880 GHz Stop 12,750 GHz
#Res BH 1 MHz #YBH 1 MHz #5weep 1 s (6L pts)

FREQUENCY RANGE 12.75 GHz-18 GHz.

x5 Agilent

Ref 78 dBpY/m #Htten @ dB
#Peak

" J"wﬂwl}nl . uhl‘h’u..a'mln_ r‘_A J.am_{#‘\k WW
o [T RN R PR e S o
4.0 I |

LaAw

V1 vz
33 FC
A PAA
£
FTun
Swa

Start 12,756 86 GHz Stop 18.000 08 GHz
#Res BH 1 MHz #YBH 1 MHz #3weep 1 5 (6B pts)
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FREQUENCY RANGE 18 GHz-25 GHz.

# Agilent

Ref 70 dBpY/m #Atten A dB
#Peak

Dl WM’M
54.0
dEpd/

Lafw

W1 e
53 FC
A AR
£t
FTun
Swp

Start 15,000 GHz Stop 25808 GHz
#Res BN 1 MHz #YEH 1 MHz #Sweep 1 5 (6A1 pts)
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3 Agilent

Ref 78 dBEpW/m #Htten 18 dB

#Hvy
Log

18

24.8

dBpl/
PAva

Vo2

53 FC
A AR

£0f
FTun

Swp

Start 2.318 8@ GHz

#Res BH 1 MHz #YBW 1 MHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

Stop 2.390 08 GHz
#aweep 1 s (6E1 prs)

3 Agilent

Ref 78 dBpY/m #Atten 16 dB

#Peak

548

dBpl/
LaAw

Vo2

53 FC
A AA

£
FTun

Swp

Start 2.483 508 & GHz

#Res BH 1 MHz #i/BH 1 MHz

Stop 2.508 988 B GHz
#Sweep 1 5 (601 pis)
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APPENDIX C: Photographs
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EQUIPMENT BR204(6CD) (FRONT VIEW)
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EQUIPMENT BR204(6CD) (BACK VIEW)
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EQUIPMENT BR204(1CD) (FRONT VIEW)
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EQUIPMENT BR204(1CD) (BACK VIEW)
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GENERAL SET-UP FOR RADIATED MEASUREMENTS
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TEST SET-UP FOR RADIATED MEASUREMENTS BELOW 1 GHz

Report N°(NIE): 30747RET.002 Page 77 of 79 2010-05-18



AT4@

WireLESS

TEST SET-UP FOR RADIATED MEASUREMENTS ABOVE 1GHz
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TEST SET-UP FOR CONDUCTED MEASUREMENTS
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