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AT4 wireless, S.A.
FCC LISTED, REGISTRATION Parque Tecnologico de Andalucia,

NUMBER: 905266 ¢/ Severo Ochoa n° 2

29590 Campanillas/ Malaga/ Espafia
Tel. 952 61 91 00 - Fax 952 61 91 13
IC LISTED REGISTRATION NUMBER MALAGA. C.LF. A29 507 456
IC 4621A-1 Registro Mercantil de Malaga,Tomo 1169,
Libro 82, Folio 133, Hoja MA3729

TEST REPORT
REFERENCE STANDARD:
USA FCC Part 15.247, 15.109
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5725 - 5850
MHz.

Licence-Exempt Radio Apparatus (All Frequency Bands): Category I Equipment.

General Requirements and Information for the Certification of Radio Apparatus.

NIE. ..ot : 32709RET.001 Alejandro Llamas ;ilrerganddor:iggt;l;egzr?;ez
(e posion & signaure) ... A Hamas /RELib Manger - Fodrigvez - B
Elaboration date .......c..ccccevveniencenennne. : 2011-04-14
Identification of item tested ................ : Bluetooth handsfree device
Brand name .........ccoceveniniiieniencncnnn : Johnson Control Interiors
Model and/or type reference ................. : CB2-BLUE12M
Serial NUMDET .......ccvevviriiieiieiecine, : 2209347J000540A / 2209347J0002X0A
Other identification of the product ........ : FCC ID: CB2-BLUE12M
IC ID: 279B-BLUE12M
Features .......ccccecvevevencnenincciccnce : Bluetooth Device Johnson Controls Interiors CB2-BLUE12M is a Bluetooth

2.1+EDR handsfree to be integrated in cars which allows to place and receive
phone calls using voice commands, without handling the cell phone

DeSCription ........cceeecveeeeeieniienieesieeeeenne : Bluetooth handsfree device

Applicant .............cccoeeiiviiiiiieee, : Johnson Controls Interiors L.L.C.
AdAress......ooovieeeieeeeeeeeeeee e : 915 East 32nd Street, Holland, MI 49423 USA
CIF/NIF/Passport.......cccceeeveeneeesiveenneenns : -—-

Contact person: Christopher.Plank

Telephone / FaX ......ccocccveneencnccnenes : +1 616-394-6194 / +1 616-394-6100

€-MAIL .eieiieiiee e : Christopher.Plank@jci.com

Test samples supplier ......................... : Same as applicant

Manufacturer ............ccoccoooeeniencnnennn. : Same as applicant
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Test method requested ......................... See Standard

Standard ........cccocvcevvivccicncnenicneeeee.s. USA FCC Part 15.247  10-01-09 Edition: Operation within the bands 902 -
928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.
USA FCC Part 15.109: Receiver radiated emission.
CANADA RSS-210 Issue 8 (December 2010).
CANADA RSS-Gen Issue 3 (December 2010).
FCC part 15.247 and Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum System DA 00-705 Released March 30, 2000.

ANSI C63.10-2009: American National Standard for Testing Unlicensed
Wireless Devices.

Test procedure .........cc.ccoceeeveeveeennene...:. PEET034: Medidas radioeléctricas a equipos de radio de espectro
ensanchado en la banda de 2,4 GHz.

Non-standardized test method ................ N/A

Used instrumentation ..............ccc.eeeeunn...
Conducted Measurements

Last Cal. date  Cal. due date
Spectrum  analyser Agilent PSA

1. EA440A 2010/02 2012/02
2. Bluetooth test set Anritsu MT8852A N.A. N.A.
3. DC power supply R&S NGPE 40/40 2008/11 2011/11

Radiated Measurements

Last Cal. date  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 P 11966E 2008/03 2011/03
Double-ridge Guide Horn antenna 18-

7. 40 GHz Agilent 119665] 2008/09 2011/09

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

9 E(ispge-amphﬁer Miteq JS4-12002600- 2010/07 2012/07

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. 2010/07 2012/07

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

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

Report template No. .............................. FDT08 12

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
written permission of AT4 wireless, S.A.
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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 4621A-1.

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°
32709/05

Model
CB2-BLUE12M

Description

Bluetooth device with
integral antenna

32709/06 Power supply connector -
Sample M/02 is composed of the following elements:
Control N°
32709/09

Model
CB2-BLUE12M

Description

Bluetooth device with
antenna connector

32709/10 Power supply connector ---

1. Sample M/01 has undergone following test(s).
All radiated tests indicated in appendix A.

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

Serial N°

2209347J000540A

Serial N°

2209347J0002X0A

Date of reception

23/03/2011

23/03/2011

Date of reception
23/03/2011

23/03/2011

Testing period

The tests have been performed at AT4 wireless.

The performed test started on 2011-03-25 and finished on 2011-04-07.
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Environmental conditions

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

Temperature Min. = 21.9 °C
Max. =22.2 °C
Relative humidity Min. =40.6 %
Max. =44.9 %
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. =21.2°C
Max. =22.3 °C

Relative humidity Min. =43 %
Max. = 45 %

Air pressure Min. = 1020 mbar
Max. = 1020 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. =22.9 °C
Max. =24.2 °C

Relative humidity Min. =46.3 %
Max. =48.8 %

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

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

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
PERIOD AND ENVIRONMENTAL CONDITIONS”.

Remarks and comments

None.

Testing verdicts

Not applicable ........cccevevevienieieieeeeeeeeeeee, : NA
Pass..c..oiiii e : P
Fail oo : F
NoOt MEASUTEd. ...c..eeveenienieienienienceeeccteecese e : NM

FCC PART 15/ RSS-210 PARAGRAPH VERDICT

NA| P | F |[NM

IFCC 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency P
separation / RSS-210 Clause AS8.1 (b)
FCC 15.247 Subclause (a) (1) (iii). Number of hopping channels / RSS-210 P
Clause A8.1 (d)
IFCC 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time) / RSS-210 P
Clause A8.1 (d)
FCC 15.247 Subclause (b). Maximum peak output power (radiated) and antenna P
gain / RSS-210, Clause A8.4 (2)
FCC 15.247 Subclause (c). Band-edge of radiated emissions (Transmitter) / P
RSS-210 Clauses 2.2 & A8.5
FCC 15.247 Subclause (c¢). Emission limitations conducted (Transmitter) / RSS- P
210 Clauses 2.2 & A8.5
FCC 15.247 Subclause (c). Emission limitations radiated (Transmitter) / RSS- P
210 Clauses 2.2 & A8.5
FCC 15.109. Radiated emission limits for receiver / RSS-210 Clause 2.2 P
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APPENDIX A: Test result
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[ 21 115 10V 1S5 o) TSRS 62
FCC Section 15.247 Subclause (d) / RSS-210 Clauses 2.2. & A8.5. Emission limitations radiated
(TTANSIMITECT ) .veeuvieeiteeeite et et ee ettt e ettt e et eeseveeesbee e ebeesaseeesssaesssaeessseesssaeassseessseesssasanssaesssesensseesssessssseensnes 68
FCC Section 15.109 / RSS-210 Clause 2.2. Receiver spurious radiation ............ccccceeeveeereeereenreenreesnnennes 88
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TEST CONDITIONS

Power supply (V):

Viominal = 13.2 Vde
Type of power supply = DC voltage from car battery.
Type of antenna = Integral antenna.

Declared Gain for antenna (maximum) = 1 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: 2009.
CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to a Bluetooth signalling unit
(Bluetooth test set) and to the spectrum analyser using a 6 dB power splitter. The reading in the spectrum
analyser is corrected taking into account the power splitter loss.

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.

An additional horn antenna is used to control the equipment under test with the Bluetooth signalling unit
(Bluetooth test set).
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FCC Section 15.247 Subclause (a) (1) / RSS-210 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)
Modulation: GFSK
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 924.9 924.9 928.9
Measurement 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) 1273.3 1269.3 1269.3
Measurement uncertainty (kHz) +11
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz) 1271.3 1271.3 1271.3
Measurement uncertainty (kHz) +11
Report N°(NIE): 32709RET.001 Page 11 0f 93 2011-04-14
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Modulation: GFSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

¥ Agilent

a Mkrl 9249 kHz

Ref @ dBm Atten 18 dB -8,32 dB
#Peak

Log mﬂ“ﬂﬂhﬁﬁ\

19 Wiy L \1
dB/
Offst Yl P,
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20 dB BANDWIDTH Middle Channel: 2441 MHz.

- Agilent
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Highest Channel: 2480 MHz.

Atten 18 4B

a Mkrl 9289 kHz

-0.58 dB

7 ‘ﬂ"*u“w’q\\

3
3

=
B 1
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Wi
s
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#Res BH 18 kHz

#BH 1@ kHz

Carrier frequency separation

Span 2 MHz

Sweep 24.18 ms (1060 prs)_

# Agilent
a Mkrl 1.088 MHz
Ref 5 dBm Atten 10 dB -0.23 dB
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dB/ /J“
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£
50k

Swp

Start 2,439 508 GHz
#Res BW 38 kHz

#WBH 180 kHz

Stop 2.442 580 GHz
Sweep 3.197 ms (1806 pts)

WireLess

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.

3 Agilent
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Lowest Channel: 2402 MHz.
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Span 2 MHz
Sweep 2.731 ms (1006 prs)
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Highest Channel: 2480 MHz.

WireLess

Ref @ dBm Atten 18 dB

0.84

dB
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]
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=
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#Res BH 38 kHz
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Carrier frequency separation
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- Agilent
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£
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Swp

Start 2.436 998 GHz
#Res BH 188 kHz

#YBH 108 kHz

Stop 2.446 088 GHz
Sweep 1.265 ms (1888 pts)

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
20 dB BANDWIDTH

3 Agilent

Lowest Channel: 2402 MHz.
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

% Agilent

a Mkrl 1.271 3 MHz

Ref @ dBm Atten 18 B .61 dB
#Peak

Log JAVYA

18 ] Y S

dB/
Offst 18 A
6

Center 2,480 800 @ GHz Span 2 MHz
#Res BH 30 kHz #\BH 38 kHz Sweep 2,731 ms (1000 prs)

Carrier frequency separation

% Agilent

a Mkrl 1.881 MHz
Ref 5 dBm Atten 18 dB -0.06 dB

Log W aoa o ol M o e
Y e, e
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V1 52
53 FC

£
50k
Swp

Start 2.436 600 GHz Stop 2,446 BOG GHz
#Res BH 180 kHz #VBH 188 kHz Sweep 1.265 ms (1000 pts)

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

SPECIFICATION
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).

Modulation: GFSK

Number of hopping frequencies: 39

MkrZ 2.448 @1 GHz

Ref 5 dBm Atten 18 dB 1.87 dBm
tgsak AP Y O
18 I{
dB/ [
Offst j
] /
dB MJW
i
LaPy
W1 52
Start 2.398 08 GHz Stop 2.441 @8 GHz
#Res BH 518 kHz #\BH 518 kHz Sweep 1,066 ms (1080 pts)
Marker Trace Type K Axic Amplitude
1 [y Freqg 2,482 BB GHz 1.25 dBm
2 1) Frag 2.448 B1 GHz 1.87 dBm
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Ref 5§ dBm Atten 10 4B
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-0.14 dEm

#Peak (R e eredeened
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Markar Trace Typea
1 (12 Freq
2 (6] Freq

¥ Axig
2.4468 A1 GHz
2.438 A1 GHz

Amplitude
H.99 dBm
-B.14 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies:

Verdict: PASS
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Modulation: I1/4-DQPSK

Mkrl 2.482 0@ GHz

Ref 5 dEm Atten 16 dE -0.59 dBm
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Log f 1 25
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2 1y Freg 2.448 B5 GHz -6.85 dBm

Number of hopping frequencies: 39

Report N°(NIE): 32709RET.001 Page 20 of 93 2011-04-14



AT4@

WireLess

- Agilent

Ret 5 dBm

Atten 18 dE

Mrl 2.448 81 GHz
-0.82 dBm

#Peak &

e T T N N W W

WWW’_\/Q\

Lafw

ML 52

Start 2.433 8@ GHz
#Res BH 518 kHz

#EH 518 kHz

Stop 2.433 88 GHz
Sweep 1068 ms (1000 nts)

Marker Trace
1 ()]
2 C1a

Tvpe
Freqg
Freg

¥ Rxis
2.448 A1 GHz
2.488 14 GHz

Amplitude
-B.82 dBm
-2.38 dBn

Verdict: PASS

Number of hopping frequencies: 40

Total number of hopping frequencies:

Report N°(NIE): 32709RET.001

79

Page 21 0f 93

2011-04-14



AT4@

WireLess
Modulation: 8-DPSK

4 Agilent

Mkr2 2.440 81 GHz

Fef 5 dBm Atten 18 B -8.85 dBm
16 /
dB/ /
Offst rJ
G
dB H"/J
LaPAw
Ml 52
Start 2.398 68 GHz Stop 2.441 B8 GHz
#Res BH 518 kHz #\/EW 514 kHz Sweep 1LAGE ms (1000 pts)
Marker Trace Type # Axis Amplitudea
1 1 Freg 2,482 A GHz -0.67 dBEm
2 1 Frag 2.448 A1 GHz -0.35 dBm

Number of hopping frequencies: 39
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Fef 5 dEm Atten 18 dB

Mkre 2.480 81 GHz
-2.28 dBm

#Peak hd :r" R e B T L e

WWW’_\?\

A

\

\

\

|

LaAw

M1 52

Start 2.439 08 GHz
#Res BW 518 kHz

#EH 518 kHz

Stop 2.483 B8 GHz
Sweep 1866 ms (1066 prs)

Marker Trace Type
1 1 Freg
2 1 Freg

¥ Axiz
2.448 B1 GHz
2.480 B1 GH=z

Amplitude
-H8.72 dBm
-2.28 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 Clause A8.1 (d). Time of occupancy (Dwell

SPECIFICATION

Time)

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 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 395.7 ps (see next plot).

So we have 320.11 x 395.7 us = 126.67 ms per 31.6 seconds.

= Agilent

Atten 18 4B

a Mer2 3957 ps
-8.57 dB

I

LaAy

WL 52
33 M8

£
FTun

Center 2.441 808 GHz
Res BH 1 MHz

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 1.65 ms (see next plot).

So we have 161.16 x 1.65 ms =265.91 ms per 31.6 seconds.

a Mkr2 1,65 ms
Ref 5 dBm Atten 16 B @82 Jde

—— %
o T
W D
fai]
-
\J?
=a]
aaetd

LaPw

WL 52
33 NS
AA

£ |,
| 1 1

Center 2.441 BAR GHz Span @ Hz
Fes BW 1 MHz #WBW 1 MHz Sweep 3064 ms (1000 pts)

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 2.90 ms (see next plot).

So we have 106.49 x 2.90 ms = 308.82 ms per 31.6 seconds.

z Agilent

a Mkr? 2.9 ms

Ref 5 dBm Atten 18 dB -0.1% dB
#Peak

gt

LaAw

Wosel [
$3 US

£ |t

(N

Center 2.441 G@G GHz Span @ Hz
Res BH 1 MH= #YEH 1 MHz Sweep 4063 ms (1008 prs)

Verdict: PASS
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Modulation: I1/4-DQPSK

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 407.5 ps (see next plot).

So we have 320.11 x 407.5 pus =130.44 ms per 31.6 seconds.

# Agilent

Eef 5 Bm Atten 18 4B -0.67 dB
#Peak 1R 1
Lag P A it
16 |
dB/
Offst

dB

LaAw J

W1 52
53008

E(t):
FTun AWMW
|

Center 2.441 BBB GHz Span @ Hz
Fes BH 1 MHz #\EBH 1 MHz sweep 1866 ms (1888 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 1.662 ms (see next plot).

So we have 161.16 x 1.662 ms = 267.85 ms per 31.6 seconds.

# Agilent

a Merl  1.662 ms

Ref 5 dBm Atten 18 dB a1 dB
#Peak iR 1
Log L Mty

Lafw Fee

WL 52
53 U5
AA

ECf
T iy My
[ iR

Center 2.441 @0@ GHz Span @ Hz
Res BW 1 MHz #YEH 1 MHz Sweep 3064 ms (1060 prs)

Verdict: PASS

Report N°(NIE): 32709RET.001 Page 28 of 93 2011-04-14



AT4@

WireLess

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 2.908 ms (see next plot).

So we have 106.49 x 2.908 ms = 309.67 ms per 31.6 seconds.

a Mkrl 2908 ms
Ref 5 dBEm Atten 16 dB -A.E5 dB

#Peak 1R 1

dB/
Offst
G

db

LaPy o

H1 §2

53 0U8
AA

£t

FTun w

t e

Center 2.441 BB GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 4863 ms (1880 pts)

Verdict: PASS
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Modulation: 8-DPSK

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 409.6 ps (see next plot).

So we have 320.11 x 409.6 us =131.12 ms per 31.6 seconds.

4 Agilent

Ret 5 dBm Atten 18 dB 8.19 dB
#FPeak i® )
Log N B ¥ e V(2 sl g
16 '
dB/
Offst

dB

LaAy [eesnm]

W1 352

53 U8
HA

Eif

FTun m ih ‘

Center 2.441 BAA GHz Span @ Hz
Res BW 1 MHz #WEBH 1 MHz Sweep 1LAGE ms (1880 prs)

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 1.659 ms (see next plot).

So we have 161.16 x 1.659 ms = 267.36 ms per 31.6 seconds.

a Merl  1.6549 ms
Ref 5 dBm Atten 16 dB A.65 dB

#Peak Ik 1
Log N e i e e L L
18 |
dB/
Offst
G

dB

LaAw P

Wl 52
33008

£ e

Center 2.441 686 GHz Span @ Hz
Res BH 1 MHz #\/BH 1 MHz Sweep 3064 ms (LAAG prs)

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 2.908 ms (see next plot).

So we have 106.49 x 2.908 ms = 309.67 ms per 31.6 seconds.

s Mkrl 2,988 ms
Ref § dBm Atten 16 B -3.39 dB

#Peak iR T
Log Q"“"'."”"“"“‘P PP W ey R eyt
1@
dB/
Offst
B

dB

LaPy Pt

WL 52
33MS

e R

Center 2.441 888 GHz Span @ Hz
Res BW 1 MHz #UBH 1 MH=z Sweep 4063 ms (1008 ptsy

Verdict: PASS
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FCC Section 15.247 Subclause (b) / RSS-210 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.

Modulation: GFSK

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 1.61 1.38 0.08
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 1 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 2.61 dBm or 1.82

mW.

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

(see next plots).

Modulation: I1/4-DQPSK (2Mbps)

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 0.36 0.14 -1.24
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 1 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 1.36 dBm or 1.37
mW.

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

Modulation: 8-DPSK (3Mbps)

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 0.80 0.39 -0.99
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 1 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 1.80 dBm or 1.51
mW.
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The actual peak radiated power (EIRP) was measured for the lowest, middle and highest frequency

(see next plots).

MAXIMUM PEAK OUTPUT POWER (RADIATED).

Modulation: GFSK

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum EIRP peak power (dBm) -1.95 -2.12 -1.33
Measurement uncertainty (dB) +4.0
Modulation: I1/4-DQPSK (2 Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum EIRP peak power (dBm) -4.22 -3.72 -2.85
Measurement uncertainty (dB) +4.0
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum EIRP peak power (dBm) -3.95 -3.34 -2.67
Measurement uncertainty (dB) +4.0

Declared peak gain: 1 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).

Modulation: GFSK

Lowest Channel: 2402 MHz.

aT4@

WireLess

2 Agilent

Ref 5 odBm Atten 10 4B

Mkrl 2.482 115 GHz

1.61 cBm

#Peak

Log ]

_‘__,-l-"

L —

14 P

N

™~
™

N

LaPy

Wl 52

33 FC

ECf):
FTun

Swp

Center 2.402 BBA GHz
#Res BH 3 MHz

#YBW 3 MHz

Modulation: GFSK

Middle Channel: 2441 MHz.

Span 18 MHz

Sweep 1.066 ms (1008 ptsy

¥ Agilent

Ret 5 dEm Atten 18 dB

Mkrl 2.448 845 GHz

1.38 dBm

#Peak
Log

f’"ﬁf

[ 3

1

T
4B/ -

T~

RN

gffst /

dB d

N

N

LaAy

V1 sz

33 FC

ECf
FTun

Swp

Center 2.441 806 GHz
#Res BH 3 MHz

#YBW 3 MHz
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PEAK OUTPUT POWER (CONDUCTED).
Highest Channel: 2480 MHz.

Modulation: GFSK

aT4@

WireLess

Atten 16 dB

el

i

.——J—_‘——-—\

//,ff’

LaAw

W1 s2

53 FC

£0fn
FTun

Swp

Center 2.480 080 GHz
#Res BH 2 MHz

#YBH 3 MHz

Modulation: I1/4-DQPSK

4 Agilent

Span 18 MHz
Sweep 1BGE ms (100 pts)

Lowest Channel: 2402 MHz

Ref 5 dBm

Atten 16 dB

#Peak
Log

.._—“""Hd_—._

..—-—'i_"‘—-—_..

1

10
dB/
0ffst -

dB o

LaAy
V1 s2

53 FC

gof
FTun

SHp

Center 2.402 808 GHz
#Res BH 3 MHz

#YBH 3 MHz

Report N°(NIE): 32709RET.001

Page 36 0of 93

Span 16 MHz
Sweep 1.BGG ms (1080 pts)

2011-04-14



PEAK OUTPUT POWER (CONDUCTED)

Modulation: I1/4-DQPSK

2 Agilent

Middle Channel: 2441 MHz.

aT4@

WireLess

Ref 5 odBm

Atten 10 4B

Mrl 2.448 335 GHz
8.14 cBm

#Peak

_'__,_,_.--'—"'_'_'_'_ 1

10 ~
dB/ /

‘\\\\-\

N

v

LaPy

Wl 52

33 FC

ECf):
FTun

Swp

Center 2.441 808 GHz
#Res BH 3 MHz

#YBW 3 MHz

Modulation: I1/4-DQPSK

3% Agilent

Highest Channel: 2480 MHz.

Span 18 MHz
Sweep 1.066 ms (1008 ptsy

Mkrl 2.479 725 GHz

Ref 5 dBm Atten 18 dB -1.24 dBm
#Peak 1
Log L + S

ig/ 7

T

™~

N

yd

™

LaPw

VI sz

53 FC
AR

£
FTun

Swp

Center 2,430 G06 GHz
#Res BH 3 MHz

#YBW 3 MHz
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK

Lowest Channel: 2402 MHz

aT4@

WireLess

R
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L
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- Agilent

aef § dBm
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afy

1 52
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Tun

W

Center 2.482 080 GHz

#

Res BW 3 MHz

#YBK 3 MHz

Modulation: 8-DPSK

Middle Channel: 2441 MHz.

Span 18 MHz

Sweep 1.066 ms (1008 pts)

2 Agilent

Ref 5 odBm

Atten 10 4B

Mrl 2.444 285 GHz
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#Peak
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.
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WireLess

- Agilent

Ref 5§ dBm

Atten 18 dB

Mirl 2.479 945 GHz

-0.99 dBm

#Peak
Log

]

18
de/s

P

T

e

gffst /

dB ]

N

e

.

LaAy

Wl 52

53 FC

£0f
FTun

SWp

Center 2.430 080 GHz
#Res BHW 3 MHz

#YBK 3 MHz

Report N°(NIE): 32709RET.001

Page 39 0f 93

Span 18 MHz

Sweep 1.066 ms (1008 pts)

2011-04-14



PEAK OUTPUT POWER (RADIATED).

Modulation: GFSK

2 Agilent

Lowest Channel: 2402 MHz.

aT4@

WireLess

Ref B dBm

#Atten 18 4B
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-1.95 dEm
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Modulation: GFSK

4% Agilent

Middle Channel: 2441 MHz.

Span 18 MHz
Sweep 1 ms (681 pts)

Ret B dBEm

#Atten 10 dB

Mirl 2.441 817 GHz
-2.12 dBm
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PEAK OUTPUT POWER (RADIATED).
Modulation: GFSK

3 Agilent

Highest Channel: 2480 MHz.

aT4@

WireLess

Ref @ dBm #Atten 10 4B

#Peak — T

LagAw

M1 52

53 FC
A AR

£0f
FTun

Swp

Center 2.450 608 GHz
#Res BH 3 MHz #\/BH 3 MHz

Span 16 MHz
Sweep 1 ms (6B pts)

Modulation: I1/4-DQPSK

1 Agilent

Lowest Channel: 2402 MHz.

Ref @ dBm #Atten 10 4B

#Peak o
Log e '
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FTun

Swp

Center 2.402 080 GHz
#Res BH 3 MHz #UBW 3 MHz
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PEAK OUTPUT POWER (RADIATED).

Modulation: I1/4-DQPSK

Middle Channel: 2441 MHz.

aT4@

WireLess

x5 Agilent

Ref @ dBm

#Htten 18 dB
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Modulation: I1/4-DQPSK

z2 Agilent

Highest Channel: 2480 MHz.

Stop 2.446 @06 GHz
Sweep 1 ms (681 pts)
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PEAK OUTPUT POWER (RADIATED).

Modulation: 8-DPSK

# Agilent

Lowest Channel: 2402 MHz.

aT4@

WireLess
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Modulation: 8-DPSK

22 Agilent

Middle Channel: 2441 MHz.

Span 18 MHz
Sweep 1 oms (GB1 pts)
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PEAK OUTPUT POWER (RADIATED).

Modulation: 8-DPSK Highest Channel: 2480 MHz.

Mkrl 2.473 883 GHz
Ret @ dBm #Atten 18 dB -2.67 dBm

Log P L [—]

LaRy

Ml =2
33 FC
A AA
£
FTun
Swa

Center 2.480 BAA GHz Span 18 MHz
#Res BH 3 MHz #BH 3 MHz Sweep 1 ms (681 pts)
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FCC Section 15.247 Subclause (d) / RSS-210 Clauses 2.2 & A8.5. Band-edge compliance of

SPECIFICATION

conducted emissions (Transmitter)

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:
Modulation: GFSK

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

3% Agilent

Ref 5 oBm

a Mkrl 2,432 MHz
Atten 19 dB -43.76 dB

#Peak

7
MFNMMW”*M

£(f): it

Start 2,390 000 GHz
#Res BH 308 kHz

Stop 2.495 008 GHz
#YBH 308 kHz Sweep 1.066 ms (1099 pts)

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

35 Agilent

Ref 5 dBm Atten 18 dB —5.?.45 dB
#Paak

H oy
\
Offst )1 \
B | |

$3 FCw" e

£(5): Mt

Start 2.475 008 GHz Stop 2.490 066 GHz
#Res BH 308 kHz #YBH 388 kHz Sweep 1066 ms (1800 pts)

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

x5 Agilent

a Merl -3.488 MHz
Ref 5 dBm Atten 18 dE -45.13 dB

e MM
Vv

o
—_
(]
R
i(\:?op

53 FC W
AA Py ) iy ey ey M

P O P . "
g T s L ity

Start 2,390 080 GHz Stop 2,405 G08 GHz
#Res BH 308 kHz #/BH 388 kHz Sweep 1.BGG ms (1088 pts)

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

Ref 5 odBm

Atten 10 4B

a Merl V.733 MHz
-53.66 dB

#Peak

g 1y B

e

AWAR

i |\

y

Offst
b

dB

ol
-218.8

dBm
LaPy

Wl 52

33 FC

ECf):
FTun

Swp

Start 2.475 B88 GHz
sRes BH 308 kHz

Verdict: PASS
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Modulation: I1/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

AT4@

WireLess

3 Agilent

Ref 5 dBm

#Peak

dBm
LegAw

WL os2
53 FC

£0f
FTun
Swp

Atten 18 dB

a Mkrl -2.357 MHz
-39.20 dB

Pl A T

ey
v"

n
ek

Start 2.396 880 GHz
#Res BH 300 kHz

Verdict: PASS

#BH 360 kHz

Stop 2.485 600 GHz
Sweep 1.866 ms (1006 prs)

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

Atten 18 dB

a Mkrl 3.529 MHz
-51.58 dB

Start 2.4Y5 980 GHz
#Res BH 300 kHz

Verdict: PASS

#BH 300 kHz
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3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

AT4@

WireLess

x5 Agilent

Fef 5 dBm

Atten 16 dB

a Mkrl -2.568 MHz
-39.78 dB

#Peak

R

A Jin

Jan b

. Wh:\.-‘-uu" Vit et

TTL

Start 2.338 989 GHz
thes BH 308 kHz

#YBH 308 kHz

Verdict: PASS

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

Stop 2,405 G08 GHz
Sweep 1.BGG ms (1088 pts)

Ref 5 odBm

Atten 10 4B

a Mkrl 6.682 MHz
-53.81 dB

#Peak 1R

AN

\

Start 2.475 B88 GHz
sRes BH 308 kHz

sYBH 308 kHz

Verdict: PASS
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Modulation: 8-DPSK
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WireLess

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

x5 Agilent

Fef 5 dBm

Atten 16 dB

a Merl -2.387 MHz
-38.82 dB

#Peak

1R

LaRy

W1 52

L

33 FC

E{f} M\meﬁwﬁ o
FTun

o

Swa

Start 2.338 989 GHz
thes BH 308 kHz

Verdict: PASS

#YBH 308 kHz

Stop 2.485 AOA GHz

Sweep 1.BGG ms (1088 pts)

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

2 Agilent

Atten 16 dB

a Mkrl 3.498 MHz
-51.43 4B

1R

ML

Start 2.475 888 GHz
#Res BH 398 kHz

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

AT4@

WireLess

Atten 16 dB

a Mkrl -4.384 MHz

-349.11 B

1R

wwm

e WA
L

£(F): PATRI A oy

Start 2.399 080 GHz
#Res BH 300 kHz

Verdict: PASS

#VEH 300 kHz

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

2 Agilent

Stop 2.485 B8O GHz
Sweep 1OBE ms (1008 pts)

Ref 5 odBm Atten 10 4B

a Merl V.492 MHz
-52.81 dB

#Peak 1R
Log f\ﬂf‘%_ A AN T

>

Start 2.475 B88 GHz
sRes BH 308 kHz

Verdict: PASS

sYBH 308 kHz
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FCC Section 15.247 Subclause (d) / RSS-210 Clauses 2.2 & 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. Attenuation below the general field strength limits specified in RSS-Gen is not
required.

RESULTS:

Band-edge compliance of radiated emissions

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

HIGHEST CHANNEL (2480 MHz):
Modulation: GFSK

Maximum field strength at 3 m. Peak value.

- Agilent

Mkrl 2.473 767 GHz

Ref 168 dBpY/m #Atten 10 dB 93.91 dBpYs/m
#Pegk 1

LaAy

Ml 52
53 FC
A AA
£f)
FTun
Swp

Center 2,480 080 GHz Span § MHz
#Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (601 ptsd

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

Mkrl 2.479 958 GHz

Ref 106 JBpY/m #ftten 16 dB 23,849 dEpVim
#Peak
Log
16 1
e

LaPy

14 —
V1 52
53 FC
A AA
£t
FTun
Swp

Center 2,480 BAB GHz Span 5 MHz
#Res BH 1 MHz #BH 18 Hz #Sweep 2 5 (601 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

4 Agilent

a Mkrl 4.325 @ MHz

Ref 80 dBpY #Atten 16 dB -45.60 dB
#Peak
og K

1@
]

LaAw

W1 sz

33 FC

£
{50k

Swp

Start 2.478 000 0 GHz

#Res BH 106 kHz #UBW 308 kHz

Stop 2.485 580 @ GHz
Sweep 1 ms (6O1 pts)

Hopping mode

# Agilent

Ref 80 dBpY #Atten 10 dB

a Mkrl 4825 @ MHz
-44.81 B

#Peaak

[
VW

Lafw \

ML 52

33 FC

£
>58k

Swp

Start 2.478 088 8 GHz

#Res BH 100 kHz #\BW 388 kHz

Stop 2.485 500 6 GHz
Sweep 1 ms (6B pts)

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
83.85 dBpuV/m 45.60 dB (single carrier) 38.25 dBuV/m (single carrier) 54 dBpV/m
44.81 dB (hopping mode) | 39.04 dBuV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
93.91 dBpV/m 45.60 dB (single carrier) 48.31 dBuV/m (single carrier) 74 dBpV/m
44.81 dB (hopping mode) | 49.10 dBuV/m (hopping mode)
Verdict: PASS
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Modulation: I1/4-DQPSK

Maximum field strength at 3 m. Peak value.

% Agilent

AT4@

WireLess

Ref 180 dBpY/m #Atten 10 dB

Mkrl 2.479 892 GHz
92,66 dBpYSm

#Peak

.

LgAw

ML 52

33 FC
A AA

£
FTun

Swp

Center 2.480 088 GHz
#Res BH 1 MHz #UBH 1 MHz

Maximum field strength at 3 m. Average value.

= Agilent

Span 5 MHz
Sweep 1 ms (601 prsd

Ref 108 dEpY/m #Atten 10 dB

Mkrl 2.473 983 GHz
80.45 dBpism

#Peak

LgAy

M1 52

33 FC
A AR

£
FTun

Swp

Center 2,480 608 GHz
#Res BH 1 MHz #VBH 18 Hz

Span 5 MHz
#3weep 2 5 (601 prs)

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

# Agilent

AT4@

WireLess

Ref &8 dBpY #Atten 10 dB

a Mkrl 4862 5 MHz
-43.83 dB

#Peak
Log 1R

18
dB/ /“/\N\“\\

Lafv “’J \‘wv'”\

W1 52

33 FC

£f:
50k

Swp

Start 2.478 008 8 GHz

#Res BH 108 kHz #\/BH 308 kHz

Stop 2.485 508 @ GHz
Sweep 1 ms (61 ptsd

Hopping mode

3 Agilent

Ref 88 dEpV #Htten 19 dB

a Mkrl 4.162 5 MHz
-42.82 dB

#Peak
Log 1R

LaFw A.v.r-"\

M1 S2

53 FC

£t
{58k

Swp

Start 2.478 000 @ GHz

#Res BH 180 kHz #BH 300 kHz

Stop 2.485 500 8 GHz
Sweep 1 ms (6B pts)

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
80.45 dBpV/m 43.83 dB (single carrier) 36.62 dBpV/m (single carrier) 54 dBpV/m
42.82 dB (hopping mode) | 37.63 dBuV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
92.00 dBpV/m 43.83 dB (single carrier) 48.17 dBuV/m (single carrier) 74 dBpV/m
42.82 dB (hopping mode) | 49.18 dBuV/m (hopping mode)
Verdict: PASS
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Modulation: 8-DPSK

Maximum field strength at 3 m. Peak value.

3 Agilent

Mkrl 2.479 983 GHz

Ref 106 dBpV/m #Atten 10 dB 92.16 dBp\/m
#Peak

L
|

vd S
i N

LegAw

Ml 32
53 FC
A AA
£0f
FTun
Swp

Center 2.430 BAA GHz Span 5 MHz
#Res BH 1 MHz #BH 1 MHz Sweep 1 ms (681 pts)

Maximum field strength at 3 m. Average value.

3 Agilent

Mkrl 2.473 942 GHz

Ref 100 dBpY/m #Atten 10 dB 80.33 dBp\/m
#Peak

LgAw

M1 52
53 FC
A AA
£
FTun
Swp

Center 2.480 808 GHz - Span 5 MHz
#Res BW 1 MHz +«VBH 16 Hz #5weep 2 5 (61 prs)

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

% Agilent

Ref 80 dBpV #Atten 18 dB

a Mkrl 4875 @ MHz
-43.42 dB

#Peak
Log 1R

ég/ mV\

LoAw N\f/ \\'JL’\J’M\

V1 352

33 FC

£
f>50k

Swp

Start 2,478 00@ B GHz

#Res BH 186 kHz #\/BH 300 kHz

Stop 2.485 500 B GHz
Sweep 1 ms (601 prsd

Hopping mode

4 Agilent

a Mkrl 3.758 8 MHz

Ref 80 dBpV #Atten 10 dB -42.64 dB
#Peak
Log iR

8, o

LgAy )

M1 52

53 FC

£
50k

Swp

Start 2.478 090 @ GHz

#Res BH 108 kHz #YBH 388 kHz

Stop 2.485 508 @ GHz
Sweep 1 ms (601 pts)

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
80.33 dBpV/m 43.42 dB (single carrier) 36.91 dBpV/m (single carrier) 54 dBpV/m
42.64 dB (hopping mode) | 37.69 dBuV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
92.16 dBpV/m 43.42 dB (single carrier) 48.74 dBuV/m (single carrier) 74 dBpV/m
42.64 dB (hopping mode) | 49.52 dBuV/m (hopping mode)
Verdict: PASS
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FCC Section 15.247 Subclause (d) / RSS-210 Clause A8.5. Emission limitations conducted
(Transmitter)

SPECIFICATION

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:

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

Mkr2 4.884 GHz

Ref 5 dBm #Atten 30 dB -45.27 dBm
#Peaak G
Log
16
dB/
0ffst
G
B 7
D W
_19.6 Hr gy, e
dBm
LgAwy
Y1 32
Start 38 MHz Stop 25.800 GHz
#Res BH 180 kHz #EH 188 kHz Sweep 3.811 5 (1008 pts)
Marker Trace Type * Axie Amplitude
1 [Gy] Frag 2,465 GHz A.44 dBm
2 [Gy] Frag 4,884 GHz —-45.27 dBm

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

Mkre 4579 GHz

Ref 5 dBm #Atten 30 dB -45.18 dBm
#Peak &

Dl i, Jrehy i, it AMMMMWWW
=195 peee i

dBm
LaAsy

Y1 52
Start 30 MHz Stop 25,008 GHz
#Res BH 188 kHz #'BH 188 kHz Swesp 3.011 s (1088 pts)

Marker Trace Type X Axis Amplitude
1 1 Freg 2,430 GH=z H.29 dBm
2 1 Freqg 4,879 GHz -45.18 dEm

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

Verdict: PASS

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

- Agilent

Mkre 4.954 GHz

Ref 5 dBm #Atten 30 dB -47.68 dBm
#Peak S

LaAw

Y1 32
Start 30 MHz Stop 25.988 GHz
#Res BH 168 kHz #\JBW 168 kHz Sweep 3011 5 (1000 pts)

Marker Trace Type ¥ Axis Amplitude
1 (1 Freg 2,488 GHz -1.13 dBm
2 [ ] Freg 4.954 GHz -47.EA dBm

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

Verdict: PASS
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Modulation: I1/4-DQPSK

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

AT4@

WireLess

5 Agilent

#Atten 30 dB

Mkr2 4.804 GHz
-51.65 dEm

ol -

= b

—21.5 prme T

dBm

LaAy

V1 52

Start 38 MHz
#Res BH 180 kHz

#WBH 168 kHz

Sweep 3.011 5 (1680 pts)

Stop 25.808 GHz

Marker Trace
1 o1
2 1

Type
Frag
Fragq

H Axis
2.485 GHz
4.884 GHz

Amplitude
-1.52 dBm
-51.E5 dEm

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

Verdict: PASS

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

#Atten 30 dB

Mkr2 4.879 GHz
-43.84 dBm

Vi 82

Start 30 MHz
#Res BH 180 kHz

#YBW 188 kHz

Sweep 3011 5 (1088 pts)

Stop 25,008 GHz

Marker Traca
1 1
z 1

Type
Frag
Freg

¥ Axis
2.438 BHz
4.879 GHz

Amplitude
-8.81 dBm
-49.84 dBm

Note: The peaks above the limits are the carrier frequencies.

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

x5 Agilent

Mkre 4.354 GHz

Ref 5 dBm #Atten 30 dB -58.37 dBm
#Peak 4

] e WMWW* e b e e b i B

-23.7
dBm

LaRy

V1 s2
Start 38 MHz Stop 25.008 GHz
#Res BH 100 kHz #\/BH 160 kHz Sweep 3011 5 (1000 pts)

Marker Trace Type ® Axig Amplitude
1 (1 Freg 2,480 GHz -3.78 dBEm
2 (1 Freg 4,954 GHz -5A.37 dBm

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

Verdict: PASS
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Modulation: 8-DPSK

AT4@

WireLess

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

- Agilent

Ref & dBm

#Atten 30 dB

Mkr2 4.504 GHz
-51.31 dBm

#Pealk ch

— b
H
]

MLMW""MM

V1 52

Start 38 MHz
#Res BH 106 kHz

#VBH 108 kHz

Stop 25.008 GHz
Sweep 3,011 5 (1008 pts)

Markar Tracea
1 1
2 1

Type ¥ Axic
Frag 2,485 GHz
Freg 4,884 GHz

Amplitude
-2.56 dEm
-51.81 dBm

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

Verdict: PASS

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

# Agilent

Ref 5 dBm

#Atten 30 dB

Mkr2 4.879 GHz
-48.57 dBm

#Pealk d

V1 52

Start 38 MHz
#Res BH 106 kHz

#VBH 168 kHz

Stop 25.008 GHz
Sweep 3,011 5 (1008 pts)

Marker Trace
1 1
2 1

¥ Axiz
2.438 GHz
4.879 GHz

Type
Freg
Freg

Amplitude
-1.18 dEm
-48.87 dBm

Note: The peaks above the limit are the carrier frequencies.

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

z Agilent

Mkr 4.954 GHz

Ref 5 dBm #Atten 30 dB -49.68 dBm
#Peak 1

dB/
Offst
B

dB z

-25.1
dBm

LaAw

V1 52
Start 3@ MHz Stop 25.068 GHz
#Res BH 190 kHz #EH 1688 kHz Sweep 3.011 s 1080 pts)

Marker Trace Tyvpe H Axiz Amplitude
1 (1 Freq 2.488 GHz -5.89 dBn
2 (1 Frag 4,954 GHz -49.68 dBm

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

Verdict: PASS
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FCC Section 15.247 Subclause (d) / RSS-210 Clauses 2.2. & 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(¢)):

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.

AT4
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WireELESS

Note: The spurious emissions below 1 GHz do not depend on either the operating channel or the

modulation mode selected in the EUT.

Spurious levels operating (radiated) closest to limit.

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
33.8877 \4 Quasi-peak 27.00 +3.8
51.3827 \4 Quasi-peak 24.75 +3.8
267.1543 \4 Quasi-peak 23.66 +3.8
533.4669 \4 Quasi-peak 29.98 +3.8
799.7795 \4 Quasi-peak 32.31 +3.8
Frequency range 1 GHz-25 GHz
Modulation: GFSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4803.933 \Y Peak 56.22 4.0
4803.933 \% Average 53.28 4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4881.917 \% Peak 56.16 4.0
4881.917 \% Average 53.54 4.0
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4959.950 \Y Peak 55.27 4.0
4959.950 \% Average 53.16 4.0
Verdict: PASS
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Modulation: I1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4803.983 \% Peak 52.78 +4.0
4803.983 \% Average 46.96 4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4881.967 v Peak 52.53 +4.0
4881.967 \% Average 46.88 4.0
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4959.883 v Peak 52.40 +4.0
4959.883 \% Average 46.40 4.0
Verdict: PASS
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Modulation: 8-DPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4803.989 \% Peak 52.46 +4.0
4803.989 \% Average 46.29 4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4881.933 v Peak 52.53 +4.0
4881.933 \% Average 46.29 4.0
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
4959.867 \Y Peak 52.22 +4.0
4959.867 \% Average 46.18 4.0
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

REW 100 kH=z RF ALt 0 dB
Ref Lvl VBW 100 kHz
60 4B+ SWT 245 ms Unit dBpv ./ m
1]
50
Py [l i =
0 WA'MAMW

ZOM I ...MJWWWW

10

-10

-20

-30

-40

Start 30 MH=z 37 MH=z/ Stop 1 GHz=

(This plot is valid for all three channels and all modulation modes).
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FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHz).

AT4@

WireLess

# Agilent

Fef 78

dBpYm

#Atten @ 4B

#Avg
Log

18

D
54.8

dBph/
PAwvg

W12

53 FC
A AA

£(f)
FTun

Swp

Start 1
#Res B

286 GHz
W1 MHz

#YBH 1 MHz

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

CHANNEL: Middle (2441 MHz).

Stop 3.800 GHz
#5weep 1 5 (601 pts)

3 Agilent

Ref 70 dBpW/m

#Avg
Log
16

D
54.8
dBpl/

PAva

Y1 2
53 FC
A AA
£
FTun
Swp

#Atten @ dB
*
i
b
Ay et
b ”ww«#J“*“”W%*MNMﬂﬁHw$*er“ —
I —
I
MMWP‘_‘M

Start 1.000 GHz
#Res BH 1 MHz

#VBW 1 MHz

Note: The peak shown in the plot is the carrier frequency.
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Stop 3000 GHz
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2011-04-14



AT4@

WireLess

CHANNEL: Highest (2480 MHz).

- Agilent

Ref 70 dBpY/m #Atten B 4B
#Peak

PRI WWWW

|
|

B4 e
dBpl/
LaAy

Y1 2
53 FC
A AA
£
FTun
Swp

Start 1.008 GHz Stop 3000 GHz
#Res BH 1 MH=z #YEH 1 MH=z #Sweep 1 5 (6AL pts)

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

Modulation: I1/4-DQPSK
CHANNEL: Lowest (2402 MHz).

- Agilent

Ref 78 dEpV/m #ftten @ dB
#Avg
Log *
18

]
]l L

dBpY/
PRwg

Y1 oz
53 FC
A AA
£f)
FTun
Swp

Start 1,008 GHz Stop 3.088 GHz
#Res BH 1 MHz #YBH 1 MHz #5weep 1 5 (601 pts)

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

CHANNEL: Middle (2441 MHz).

3% Agilent

Ref 70 dBpY/m #Atten B 4B
#Ava
Log %
16

D

G40 L
dBpl/
PRwvg

Y1 2
53 FC
A AA
£
FTun
Swp

Start 1.008 GHz Stop 3000 GHz
#Res BH 1 MH=z #YEH 1 MH=z #Sweep 1 5 (6AL pts)

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

CHANNEL: Highest (2480 MHz).

- Agilent

Ref 70 dBpY/m #Atten B 4B
#Ava
Log x
1a

] I
540 L

dBpl/
PRwvg

Y1 2
53 FC
A AA
£
FTun
Swp

Start 1.008 GHz Stop 3000 GHz
#Res BH 1 MH=z #YEH 1 MH=z #Sweep 1 5 (6AL pts)

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

Report N°(NIE): 32709RET.001 Page 75 of 93 2011-04-14



Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHz).

aT4@

WireLess

# Agilent

Fef 78 dBpV/m

#Avg
Log
14

]|
54.6
dBpY/

PAwvg

Y1 Y2
53 FC
A AA
£(f)
FTun
Swp

#Atten @ 4B
¥
L A WWWW
u g Ll R | _Mv__wwﬂ_u_ﬂ_ﬂ—
[T I

Start 1.800 GHz

#Res BH 1 MHz

#YBH 1 MHz

Stop 3.800 GHz
#5weep 1 5 (601 pts)

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

CHANNEL: Middle (2441 MHz).

# Agilent

Fef 78 dBpV/m

#Atten @ dB

#Awg
Log

18

LR i

ol

540 L———

dBpY/
PAva

W1 W2

33 FC
A AA

£(f:
FTun

Swp

Start 1.880 GHz
#Res BHW 1 MHz

#YBH 1 MHz

Stop 3.680 GHz
#Sweep 1 s (GO pts)

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

CHANNEL: Highest (2480 MHz).

3 Agilent

Ref 78 dBpW/m #Atten @ dB
#Avg
Log *
14

dBpY/
PAva

V1 vz
53 FC
A AA
£0f
FTun
Swp

Start 1.600 GHz Stop 3.800 GHz
#Res BW 1 MHz #UVBH 1 MHz #5weep 1 5 (61 pts)

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

FREQUENCY RANGE 3 GHz to 12.75 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHz).

- Agilent

Ref 70 dBpY/m #Atten B 4B
#Ava
Log %
16

dBpY/ Satm
PRwvg

Y1 2
53 FC
A AA
£
FTun
Swp

Start 3.008 GHz Stop 12,758 GHz
#Res BH 1 MH=z #YEH 1 MH=z #Sweep 1 5 (6AL pts)

CHANNEL: Middle (2441 MHz).

3 Agilent

Ref 70 dBpY/m #Atten B 4B
#Ava
Log %
16

Dig P
dBpY/ e
PRwvg

Y1 2
53 FC
A AA
£
FTun
Swp

Start 3.008 GHz Stop 12,758 GHz
#Res BH 1 MH=z #YEH 1 MH=z #Sweep 1 5 (6AL pts)
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WireLess

CHANNEL: Highest (2480 MHz).

% Agilent

Ref 78 dBpY/m #Htten @ dB
#Avg
Log *
14

YT
DL | bbbt A
04,8
dBpY/ hgmarern? ]

FAvg

V1 V2
53 FC
A AA
£0fn
FTun
Swp

Start 3.088 GHz Stop 12.758 GHz
#Res BHW 1 MHz #\EH 1 MHz #5weep 1 5 (601 pts)

Report N°(NIE): 32709RET.001 Page 79 of 93 2011-04-14



Modulation: I1/4-DQPSK
CHANNEL: Lowest (2402 MHz).

aT4@

WireLess

# Agilent

Ref 78 dBp\ /m

#Avg
Log
18

ol
24.8
dBpl/

PAvg

Y1 vz
33 FC
A AA
£(f:
FTun
Swp

Start 3.008 GHz
#Res BN 1 MHz

CHANNEL: Middle (2441 MHz).

- Agilent

#Atten § dB
*

| R Y i

L4 T T

LM
WMW_NJ

Stop 12,750 GHz
#VEBKH 1 MHz #Sweep 1 5 (6B1 pts)

Ref 7@
#Avg
Log
18

0l
4.8
dBpY/

PARvg

Y1 2
53 FC
A AR
£0f
FTun
Swn

dBEpY/m

#Atten @ dB

MWW

S
L—«W"‘

Start 3.800 GHz
#Res BH 1 MHz

Report N°(NIE): 32709RET.001
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WireLess

CHANNEL: Highest (2480 MHz).

- Agilent

Ref 78 dBpV/m #Atten B dB
#Auvg
Log *
18

dB;
WA g
FAvg

Y1 W2
53 FC
A AA
£0f
FTun
Swp

Start 3.000 GHz Stop 12.750 GHz
#Res BH 1 MHz #YBH 1 MH=z #3ween 1 5 (6B pts)
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Modulation: 8-DPSK

CHANNEL: Lowest (2402 MHz).

5 Agilent

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

PTeT I
dBpY/

PRva

Y1 2
53 FC
A AA
£
FTun
Swp

Start 3.080 GHz Stop 12,750 GHz
#Res BH 1 MHz #YBH 1 MHz #Sween 1 5 (601 pts)

CHANNEL: Middle (2441 MHz).

- Agilent

Ref 78 dBpY/m #Htten B dB
#Avg
Log *
18

54.8
dBpY/

FAvg

oot
Ol MMLW
[

Y1z
33 FC
A AA
£t
FTun
Swp

Start 3.000 GHz Stop 12.758 GHz
#Res BH 1 MHz #YBW 1 MHz #5weep 1 s (G@1 pts)
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CHANNEL: Highest (2480 MHz).

- Agilent

Ref 760 dBpVUs/m #ftten B dB
#Peak

Lag *
1@
dB/

ol b
dBpl/
LgFw

Y1 vz
53 FC
A AA
£
FTun
SHp

Start 3.008 GHz Stop 12.7568 GHz
#Res BH 1 MHz #yBW 1 MH=z #Sweep 1 s (GO pts)
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WireLess
FREQUENCY RANGE 12.75 GHz to 18 GHz.

x5 Agilent

Ref 76 dBp\V/m #Atten B 4B
#Awg
Log *
18

548

FAvg

V1 vz
53 FC
A AA
£
FTun
Swn

Start 12,750 68 GHz Stop 18.000 66 GHz
#Res BH 1 MHz #UEH 1 MHz #3weep 1 5 (BA1 pts)

(This plot is valid for all three channels and all modulation modes).

FREQUENCY RANGE 18 GHz to 25 GHz.

== Agilent

Ref 78 dBpY/m #Atten @ dB
#Avg
Log *
18

dB/

O

S4.9 T
dBpY/
FAvg

V1o
53 FC
A AR
E£Cf
FTun
Swp

Start 15,000 GHz Stop 25,008 GHz
#Res BN 1 MHz #BH 1 MHz #Sweep 1 5 (BA1 pts)

(This plot is valid for all three channels and all modulation modes).
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WireLess

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

3% Agilent

Ref 76 JBpV/m #Atten 10 dB
#Avg
Log *
18

b
54.6
dBpi/

PRwvy

Vi ove
53 FC

E£fn
FTun
Swp

Start 2,319 06 GHz Stop 2.390 00 GHz
#Res BH 1 MHz #YBH 1 MHz #5weep 1 5 (BB1 pts)

(This plot is valid for all three channels and all modulation modes).

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest and middle (2402 and 2480 MHz).

3 Agilent

Ref 76 dBpW/m #Atten 10 dB
#Avg
Log *
18

EL 9 bttt b, b, oA Aot Mt o by o sty

dBRY/
PAvg

VL2
$3 FC

£0f:
FTun
Swp

Start 2,483 580 @ GHz Stop 2.500 908 8 GHz
#Res BH 1 MH=z #VBH 1 MHz #Sweep 1 5 (601 pts)

(This plot is valid for the lowest and middle channels and all modulation modes).
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CHANNEL: Highest (2480 MHz).
Modulation: GFSK

5 Agilent

aT4@

Ref 70 dBpY/m

#Atten 10 4B

#Fvg
Log

18

ol
548

dBpY/ S et

PARvg

L

53 FC
A AR

£0f
FTun

Swp

Start 2.483 5008 @ GHz
#Res BW 1 MHz

Modulation: I1/4-DQPSK

#YBH 1 MHz

Stop 2.500 000 § GHz
#5weep 1 s (601 pts)

s Agilent

Ref 78 dBp\/m

#Atten 10 dB

#Avg
Log

18

S48 M,

= T ML —

PARva

WLove

53 FC
A AA

£
FTun

Swp

Start 2.483 500 @ GHz
#Res BH 1 MHz

#VEH 1 MHz
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Modulation: 8-DPSK

aT4@

3 Agilent

Ref 78 dBpV/m

#Atten 16 dB

#Avyg
Log

18

Rui
o]
c40 M,

dBl‘llUlf’j I I Ll Ll

PAvg

WLz

53 FC
A AA

£0f
FTun

Swp

Start 2,433 500 6 GHz
#Res BHW 1 MHz

#YBH 1 MHz

Report N°(NIE): 32709RET.001

Stop 2.508 008 @ GHz
#3ween 1 5 (BB pts)

Page 87 0f 93

WireLess

2011-04-14



AT4@

FCC Section 15.109 / RSS-210 Clause 2.2. Receiver spurious radiation

SPECIFICATION

The field strength shall not exceed the following values:

WireELESS

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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WireELESS

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.

Spurious levels operating (radiated) closest to limit.

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
33.8877 \4 Quasi-peak 25.72 +3.8
51.3827 \4 Quasi-peak 23.71 +3.8
267.1543 \4 Quasi-peak 25.19 +3.8
533.4669 \4 Quasi-peak 29.87 +3.8
799.7795 \4 Quasi-peak 32.49 +3.8
Frequency range 1 GHz-25 GHz.
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
1066.683 H Peak 35.78 +4.0
1066.683 H Average 31.14 4.0
Verdict: PASS.
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FREQUENCY RANGE 30 MHz-1000 MHz.

AT4@

WireELESS

REW 100 kH=z RF Attt 0 dB
Ref Lvl VBW 100 kH=z
G0 dB* SWT 245 ms Unit dBuv./m
60
50
40| Foels
30 W bt WW

20ﬂ

-
et~

10 W

-10

-20

-30

-40

Start 30 MH=z
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WireLess

FREQUENCY RANGE 1 GHz-12.75 GHz.

2 Agilent

Ref 70 dBpY/m #Atten A dB
#Hvg

A,
R TR T
EL @ MWW“L\'W A o™
dBuY/

FAvy |,

ol WM
M"‘

W1 e
53 FC
A AR
£t
FTun
Swp

Start 1.088 GHz Stop 12.75@ GHz
#Res BN 1 MHz #YEH 1 MHz #Sweep 1 5 (6A1 pts)

FREQUENCY RANGE 12.75 GHz-18 GHz.

3% Agilent

Ref 78 dBpW/m #Atten § dB
#Hun
Log ¥
14

54,0 I _ o

FAwg

V1 oz
53 FC
A AA
£
FTun
Swp

Start 12,750 88 GHz Stop 13000 08 GHz
#Res BH 1 MH=z #)BW 1 MHz #Sweep 1 s (601 pts)
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WireLess

FREQUENCY RANGE 18 GHz-25 GHz.

4% Agilent

Ref 70 dBpM/m #Atten @ dB
#Fvg
Lag *
18

dB/

EJ’J 1] WMMWMMWMWWW

dBpY/
FRvg

V1 o2
53 FC
A AA
£
FTun
SHp

Start 13,800 GHz Stop 25.800 GHz
#Res BH 1 MHz #\VBH 1 MHz #iweep 1 5 (601 pts)
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

- Agilent

aT4@

WireLess

Fef 78 dEpY/m #Atten 18 dB

#Avg
Log

16

D
54.8

dBpY/

PRwg

W1 W2

33 FC
A AA

£f)
FTun

Swp

Start 2.318 86 GHz

#Res BH 1 MHz #YBH 1 MHz

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

Stop 2,390 99 GHz
#5weep 1 5 (601 pts)

3 Agilent

Ref 78 dBpY/m #Atten 10 dB

#Hwg
Log

18

54.8

dBpl/

PAvg

V1 ove

33 FC
A AR

£
FTun

Swp

Start 2,483 50@ B GHz

#Res BH 1 MHz #UEH 1 MHz
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