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FCC LISTED, REGISTRATION AT4 wireless, S.A.
NUMBER: 905266 Parque Tecnolégico de Andalucia,
¢/ Severo Ochoa n° 2
29590 Campanillas/ Malaga/ Espafia
IC LISTED REGISTRATION NUMBER Tel. 952 61 91 00 - Fax 952 61 91 13
IC 4621A-1 MALAGA, C.LLF. A29 507 456

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....cooiiiiieneeeeeeeeee : 35012RRF.003 Alejandro Llamas /F\ilzr};anddor :Eﬁ?féﬁﬁ;{:az
(e DO & ) s Lo/ RE L Mamager PN
Elaboration date ..........c.cccceevvevenenenenn : 2012-03-08
Identification of item tested ................ : Gateway Bluetooth — 802.15.4
Trademark ..........ccocoeeininiiniens : TELIT
Model and/or type reference ................. : BG864-2.4
Serial nuUMDET ........cccoviviiiiiiiiieinee, : 141460000347, 141460000349
Other identification of the product ........ : Commercial name: BG864-2.4
HW version: Rev2
SW version: P4.01.0001 A2.00.06
FCC ID: RI7BG864
ICID: 5131A-BG864
Features ......cccveeveeviienie e : Gateway Bluetooth EDR- 802.15.4. Frequecy range 2410-2475 MHz, 3.7 V
Rechargeable battery.
DeSCription ......cccueevveereeeniieeiie e : Gateway Bluetooth — 802.15.4
Applicant ... : TELIT COMMUNICATIONS SPA
AdAress......ooveveninenieinceecce : Loc. Sailletta, s.s. 195 km 2.300 09122 - Cagliari - ITALY
CIF/NIF/Passport........cccoeeveeruenueennennes : 03711600266
Contact person: Gianmarco Melosu
Telephone / FaX......ccceevvevevvenienieeienee, : +39 0704603246
€-Mail: oo : Gianmarco.melosu@telit.com
Test samples supplier ......................... : Same as applicant
Manufacturer ... : TELIT RF TECHNOLOGIES
AdAress......cooveveeirineiicee : Rue Evariste Galois — Emerald Square Batiment D, 06410 Sophia-Antipolis,,
FRANCE
Contact person: Xavier TATOPOULOS (xavier.tatopoulos@telit.com)
Telephone / FaX......cceevvvevveneeneeienne, : +33.(0) 497213318
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Test method requested ......................... See Standard

Standard ........cccocevcevvivcicvcncncncneeeee.:. USA FCC Part 15.247 10-01-10 Edition: Operation within the bands 902 -
928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.
USA FCC Part 15.109 10-01-10 Edition: Receiver radiated emission.
CANADA RSS-210 Issue 8 (December 2010).
CANADA RSS-Gen Issue 3 (December 2010).

Guidelines for measurement of Digital Transmission Systems operating
under section 15.247 dated March 23, 2005.

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 .........cccceceeeeveeeveenneennne... PERFO10
Non-standardized test method ................ N/A
Used instrumentation ...........c.cceeeeveveennnat

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

1. EA440A 2010/02 2012/02

2. DC power supply R&S NGPE 40/40 2011/11 2014/11
Semianechoic Absorber Lined Chamber

3. IR 11. BS N.A. N.A.

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

5 Hybrid Bilog antenna Sunol Sciences 2011/05 2014/05

’ Corporation JB6

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

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

8. GHz HP 11966E 2011/05 2014/05
Double-ridge Guide Horn antenna 18-

% 40 GHz Agilent 119665J 2011/09 2014/09

10.  EMI Test Receiver R&S ESIB26 2011/11 2013/11

1. l;(isp[:e-amphﬁer Miteq JS4-12002600- 2010/07 2012/07

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

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

14. 04001300-15-10P-6. 2010/07 2012/07
RF  pre-amplifier ~Schaffner CPA

15. 0231A. 2011/06 2013/06

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 PODT000.
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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 No. Description Model / Type Serial No. Date of reception
32694/14 Eq}npment board with BG864-2 4 141460000347 05/04/2011
integral antennas
32694/04 Plastic housing -—- - 05/04/2011
32694/05 Battery -—- - 05/04/2011

Sample M/01 is composed of the following elements

Control No. Description Model / Type Serial No. Date of reception
32694/15 Equipment board with BG864-2.4 141460000349 20/04/2011

antenna connectors

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

All radiated tests indicated in appendixes A and B.
1. Sample M/02 has undergone following test(s).

All conducted tests indicated in appendixes A and B.

Testing period

The performed test started on 2012-01-12 and finished on 2012-01-31.

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. = 23.1°C
Max. = 23.4 °C
Relative humidity Min. =452 %
Max. =46.4 %
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. =21.5°C

Relative humidity Min. =39 %
Max. = 40 %

Min. = 1020 mbar
Max. = 1020 mbar

Air pressure

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

Normal site attenuation (NSA) <44 dB at 10 m distance between item
under test and receiver antenna, (30
MHz to 1000 MHz)

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

MHz).

Field homogeneity

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

Temperature Min. =22.9 °C
Max. = 24.4 °C

Relative humidity Min. =43.6 %
Max. =44.3 %

Air pressure Min. = 1019 mbar
Max. = 1019 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q

Report N°(NIE): 35012RRF.003
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Considering the results of the performed test according to standard USA FCC Parts 15.247 and 15.109 / RSS-
210, the item under test is IN COMPLIANCE with the requested specifications specified in the standard.

Summary

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 ........cocveeviieiiieieeieeie e : NA
PaSS. ..o .
Fail oo, : F
Not MEASUTE.......cooeiriiriiiiieieeieeereeeeee e : NM

802.15.4 2.4 GHz Radio

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM

Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a) 6 dB Bandwidth P

Section 15.247 Subclause (b) / RSS-210 A8.4. (4) Maximum output power and p
.................. antenna gain

Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations conducted P
.................. (Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance P
.................. (Transmitter)

Section 15.247 Subclause (¢) / RSS-210 A8.2. (b) Power spectral density

Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations radiated
.................. (Transmitter)

Section 15.109 /RSS-2102.5. .. Radiated emission limits for p
.................. receiver
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Bluetooth Radio
FCC PART 15/ RSS-210 PARAGRAPH VERDICT

NA| P | F |[NM

IFCC 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency separation / RSS- P

210 Clause A8.1 (b)

IFCC 15.247 Subclause (a) (1) (iii). Number of hopping channels / RSS-210 Clause A8.1 P

(d)

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

A8.1 (d)

IFCC 15.247 Subclause (b). Maximum peak output power (radiated) and antenna gain / P

RSS-210, Clause A8.4 (2)

IFCC 15.247 Subclause (c). Band-edge of radiated emissions (Transmitter) / RSS-210 P

Clauses 2.2 & A8.5

IFCC 15.247 Subclause (c). Emission limitations conducted (Transmitter) / RSS-210 P

Clauses 2.2 & A8.5

IFCC 15.247 Subclause (c). Emission limitations radiated (Transmitter) / RSS-210 P

Clauses 2.2 & A8.5

IFCC 15.109. Radiated emission limits for receiver / RSS-210 Clause 2.2 P
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APPENDIX A: Test results. 802.15.4 2.4 GHz
Radio
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TEST CONDITIONS

Power supply (V):

Viominal = 3-70 Vdc
Type of power supply = DC voltage from rechargeable battery.
Type of antenna = Integral antenna.

Declared Gain for antenna = 2.2 dBi

TEST FREQUENCIES:

Lowest channel: 2410 MHz
Middle channel: 2440 MHz
Highest channel: 2475 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 directly connected to the spectrum
analyzer.

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.
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99 % and 26 dB Bandwidth

RESULTS

(see next plots).

Lowest frequency | Middle frequency | Highest frequency
2410 MHz 2440 MHz 2475 MHz
99% bandwidth (MHz) 2.5330 2.5444 2.5452
26 dB bandwidth (MHz) 4.477 4.466 4.449
Measurement uncertainty (kHz) +21.7
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Lowest Channel

% Agilent

AT4@

WireLess

Ref 18 dBm

#Atten 20 dB

#Peak

WM

k2
Y/

L
VAR

N
y

LaAw

M1 52

Center 2.410 086 GHz
#Res BH 20 kHz

#YBW 300 kHz

Occupied Bandwidth
2.5330 MHz

Transmit Freq Error
¥ B Bandwidth

-2.889 kHz
4.477 MHz

Middle Channel

3 Agilent

Span 6 MHz
Sweep 6,194 ms (1800 pts)

Occ BH £ Pwr 99.00 ¥
®x dB -26.08 4B

Ref 18 dBEm

#Atten 28 dB

#Peak

ap

A

Log
1@

MM—'"V

dB/

b4
RV

AVARENEPPS

LaPy

M1 52

Center 2,440 BB GHz
#Res BH 38 kHz

#YBH 308 kHz

Occupied Bandwidth
2.5444 MHz

Transmit Freq Error
¥ dB Bandwidth

-1.598 kHz
4.466 MHz
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Highest channel
2 Agilent
Ref 18 dBm #Atten 20 dB
#Peak
LDg LR LN 'l,,l'“
19 - e "”‘“’\vﬂ
4B/ A r_ L
\/ LAV RV N p
Y \

LaPy
M1 S2
Center 2.475 8868 GHz Span & MHz
#Res BH 30 kHz #\/BH 300 kHz Sweep 6,194 ms (1008 pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥

2 5452 MHZ ¥ dB -26.00 dB

Transmit Freq Error  -721.491 Hz
® dB Bandwidth 4,449 MHz
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Section 15.247 Subclause (a) (2). 6 dB Bandwidth / RSS-210 A8.2. (a)

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

6 dB Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2410 MHz 2440 MHz 2475 MHz
6 dB Spectrum bandwidth (kHz) 1587 1592 1587
Measurement uncertainty (kHz) +21.7
Verdict: PASS
Page 15 of 142 2012-03-08
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6 dB BANDWIDTH.

Lowest Channel

- Agilent
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WireLess

Ref 1@ dBEm

#Atten 20 dB

a Mkrl 1.587 MHz
-6.24 dB

#Peak

a

P

,

Center 2,418 @

@ GHz

#Res BW 180 kHz

6 dB BANDWIDTH.
Middle Channel

3 Agilent

#BW 108 kHz

Span 5 MHz
Sweep 1866 ms (1008 prs)

Ref 18 dBm

#Atten 20 dB

9.04 dB

#Peak

WWW\M&

e

D /
6.3

difﬁm
LgAw

V1 52

53 FC

£
50k

Swp

Center 2.448 080 GHz

#Res BH 188 kHz
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6 dB BANDWIDTH.
Highest Channel

3 Agilent

Ref 16 dBm #Atten 20 dB —.@.16 dB
#Peak
LDQ ﬁv‘/—mw\‘.\f&)

L [ \
0.6

dBm
LaRy

V1 52
53 FC

£0f
f>58k
Swp

Center 2.475 9A0 GHz Span 5 MHz
#Res BH 168 kHz #VBH 168 kHz Sweep 1066 ms (10 pts)
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Section 15.247 Subclause (b). Maximum output power and antenna gain / RSS-210 A8.4.
4

SPECIFICATION
For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30 dBm).

RESULTS

MAXIMUM OUTPUT POWER (CONDUCTED). See next plots.

Lowest frequency | Middle frequency | Highest frequency
2410 MHz 2440 MHz 2475 MHz
Maximum power (dBm) 11.11 10.85 11.23
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 2.2 dBi, therefore the maximum theoretical
radiated power (EIRP) in the three measurement channels for this device is 13.43 dBm or 22.03 mW.

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

MAXIMUM OUTPUT POWER (RADIATED). See next plots.

Lowest frequency | Middle frequency | Highest frequency
2410 MHz 2440 MHz 2475 MHz
Maximum EIRP power (dBm) 13.60 11.90 11.40
Measurement uncertainty (dB) +4.09

Maximum declared antenna gain: 2.2 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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1. CONDUCTED PEAK POWER.

Lowest frequency
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3 Agilent

Ref 15 dBm

#Atten 30 dB

Mkrl 2.405 611 GHz
11.11 dBm

#Peak

<

T 1

~

S

LegAw

WL os2

53 FC

£0f
FTun

Swp

Center 2,410 080 GHz
#Res BH 5 MHz

#YBW 5 MHz

Middle frequency

Span 15 MHz
Sweep 1.066 ms (1006 prs)

3 Agilent

Ref 15 dBm

#Atten 30 dB

Mkrl 2.438 581 GHz
18.85 dBm

#Peak

o

1

N

LagAw
V1 sz

53 FC

£t
FTun

Swp

Center 2.440 G0A GHz
#Res BH 5 MHz

#YBW 5 MHz
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Highest frequency

3 Agilent

Mkrl 2.473 626 GHz

Ref 15 dBm #Htten 38 dB 11.23 dBm
#Peak & ]
Log 1 .

rd S

LegAw

WL os2
53 FC

£0f
FTun
Swp

Center 2.475 B@8 GHz Span 15 MHz
#Res BH § MHz #)BH § MHz Sweep 1.066 ms (1006 prs)
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2. RADIATED PEAK POWER.

Lowest frequency

3 Agilent
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Ref 15 dBm

Atten 30 dB

Mkrl 2.408 521 GHz

#Peak

Log //

,—---—““"""""Jf_“m_

13.68 dBm
™

18 o

Y

",

et

LegAw

Ml 52

53 FC
A AR

£0f
FTun

Swp

Center 2,410 080 GHz
#Res BH 5 MHz

#YBW 5 MHz

Middle frequency

Span 15 MHz
Sweep 1.866 ms (1006 prs)

3 Agilent

Ref 15 dBm

Atten 38 JB

Mkrl 2.438 461 GHz
11.96 dBm

#Peak

=

<

1

N

.

iig/ L JVV;
-l

iy

LagAw

V1 52

53 FC
A AA

£t
FTun

Swp

Center 2.440 G0A GHz
#Res BH 5 MHz

#YBW 5 MHz
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Highest frequency
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3 Agilent

Ref 15 dBm

Atten 30 dB

Mkrl 2.473 461 GHz
11.48 dBm

#Peak

/__,.—f"

o

i

e

ol

LegAw

Ml 52

53 FC
A AR

£0f
FTun

Swp

Center 2.475 080 GHz
#Res BH 5 MHz

#YBW 5 MHz
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Section 15.247 Subclause (d). Emission limitations conducted (Transmitter) / RSS-210
A8.5.

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated 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:

Lowest Channel

3 Agilent

Mkrl 2.485 GHz

Ref 15 dBm #Atten 40 dB 6.38 dBm
#Peak |

,_
=
=)

o

ol
-13.7
dBm

LegAw

V1 s2 . N
53 FC -

£0f
FTun
Swp

Start 38 MHz Stop 250068 GHz
#Res BH 160 kHz #+VBH 3808 kHz Sweep 2386 5 (1006 prs)

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

# Agilent

Mkrl 2.430 GHz

Ref 15 dBm #Htten 48 dB 5.68 dBm
#Peak |

,_
[
=]

T3

Dl
-14.3
dBin

LgAw

vl ose
53 FC TP T L - o R T

£f:
FTun
Swp

Start 38 MHz Stop 25.800 GHz
#Res BH 100 kHz #\JBH 300 kHz Sweep 2.386 5 (1000 pts)

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

Highest Channel

# Agilent

Eef 15 dBm #Atten 48 dB 5.18 dBm
#Peaak |

Start 38 MHz Stop 25.880 GHz
#Res BH 168 kHz #\/BW 300 kHz Sweep 2.386 5 (1000 pts)

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

Verdict: PASS
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Section 15.247 Subclause (d). Band-edge emissions compliance (Transmitter) / RSS-210
A8.5.

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. CONDUCTED.

See next plot.

2 Agilent

a Mkrl -15.22 MHz
Ref 18 dBm #Atten 28 dB -57.71 dB

#Peak
Log f?ﬂ'\

Yog ﬂﬂJ h

dBm

A Ty

W1 s2
53 FC RIS NN

?
x
é

ECf):
FTun
Swp

Start 2.373 8@ GHz Stop 2.423 68 GHz
#Res BH 186 kHz #UBH 1 MH=z Sweep 4.662 ms (1008 ptsy

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

- Agilent

a Mkrl 13.86 MHz
Ref 18 dEm #Atten 20 dB -53.56 dB

#Peak

Log %\
18

il

s A
dBm {\l I |

LaAy f

o
vl 52

S3 P Wiy e g U A et bl

£0f
FTun
SWp

—
S E—

Start 2.458 B8 GHz Stop 2.580 08 GHz
#Res BN 180 kHz #YBW 1 MHz Sweep 4.662 ms (1008 pts)

Verdict: PASS
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Band-edge compliance of radiated emissions

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

HIGHEST CHANNEL

Maximum field strength at 3 m. Peak value.

2 Agilent

Mkrl 2.474 482 GHz
Ref 118 dBpl/m #Atten 28 dB 186.55 dBpY/m

#Peak - N
LDg -ﬂ”"".—r‘ i T

&/ o H\\\

LaPy

W1 32
53 FC
A AA
ECf):
FTun
Swp

Center 2,475 G868 GHz Span 5 MHz
#Res BH 1 MHz #/BH 1 MH=z Sweep 1.066 ms (1008 ptsy

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

AT4@

WireLess

Ref 118 dEpY/m

#Atten 20 dB

Mirl 2.474 932 GHz
184.86 dEpY/m

#Peak
Log

,-"’J_‘““x

18
de/s

/”

f-”'“j

7

i

T

LaAy

Wl 52

53 FC
A AA

£0f
FTun

SWp

Center 2.475 080 GHz
#Res BW 1 MHz

#YBH 18 Hz

Span & MHz
#Sweep 2 s (1006 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.

- Agilent

AT4@

WireLESS

Fef 85 dEpV #Atten B dB

a Mkrl  9.437 MHz
-58.23 dB

#Pegk

LaAy

W1 352
53 FC

£f)
FTun
Swp

Start 2.474 900 GHz

#Res BH 150 kHz #\/BH 300 kHz

Note: No correction is applied for this relative measurement.

Band edge compliance of radiated emissions

Stop 2.485 568 GHz

Sweep 1BG6 ms (1000 prs)

Fundamental n;ax. average value | Delta value Calculated value 3 m Limit
m
104.06 dBuV/m 58.23 dB 45.83 54 dBuV/m
Fundamental max. Peak value 3 m| Delta value Calculated value 3 m Limit
106.55 dBuV/m 58.23 dB 48.32 74 dBuV/m

Verdict: PASS
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Section 15.247 Subclause (e). Power spectral density / RSS-210 A8.2. (b)

SPECIFICATION

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous

transmission.

RESULTS

Power spectral density (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2410 MHz 2440 MHz 2475 MHz
Power spectral density (dBm) in 3 -4.21 -4.61 -4.36
kHz bandwidth
Measurement uncertainty (dB) +1.5
Verdict: PASS
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Power spectral density.

Lowest Channel

x5 Agilent

Mkrl 2.418 429 4 GHz

Ref 18 dBm #fitten 20 dB ~4.21 dBm
#Peak

Log

10 1
dB/ LT e o L T wwmwmwwﬁ\\

LaAw

W1 s2
53 FC

£
50K
Swa

Center 2.4049 747 2 GHz Span 1.5 MHz
#Res BH 3 kHz #YBH 38 kHz #5weep SBA 5 (1080 pts)

Middle Channel

2 Agilent

Ref 18 dBm #Atten 28 dB - -4.61 dBm
#Peak

por M A bt e, .W*"WWW&“\

s LY [l \

LaPy

Wl ose
33 FC

£t
00k
Swp

Center 2,439 742 2 GHz Span 1.5 MH=z
#Res BH 3 kHz #BH 30 kHz #Sweep SO0 5 (1000 pts)
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Highest Channel

2 Agilent

AT4@

WireLess

Ref 18 dBm

#Atten 28 dB

#Peak

.A..J-M.L_nl'?'m

LaPy

Wl 52

33 FC

ECf):
{50k

Swp

Center 2.474 742 2 GHz
#Res BH 3 kHz

#WBW 30 kHz
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Section 15.247 Subclause (d). Emission limitations radiated (Transmitter) / RSS-210 A8.5.

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.
No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz

1. CHANNEL: LOWEST (2410 MHz).

AT4@

WireLESS

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.09022 \Y Peak 50.68 +4.09
2.09022 A% Average 43.28 +4.09
2.11821 \Y Peak 52.93 +4.09
2.11821 A% Average 46.46 +4.09
2.26175 \Y Peak 56.58 +4.09
2.26175 A% Average 51.40 +4.09
2.26605 \Y Peak 56.52 +4.09
2.26605 A% Average 51.19 +4.09
2.55383 \Y Peak 52.39 +4.09
2.55383 A% Average 44.79 +4.09
2.55860 \% Peak 52.75 *4.09
2.55860 A% Average 44 .45 +4.09
4.81907 \Y Peak 52.18 +4.09
4.81907 A% Average 48.04 +4.09
4.82082 \Y Peak 52.19 +4.09
4.82082 A% Average 48.17 +4.09
7.22877 \Y Peak 48.57 +4.09
7.22877 \Y Average 41.65 +4.09
7.23172 \Y Peak 48.72 +4.09
7.23172 \Y Average 41.89 +4.09
9.63823 \Y Peak 56.84 +4.09
9.63823 A% Average 50.59 +4.09
9.64250 \Y Peak 56.60 +4.09
9.64250 A% Average 50.65 +4.09
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2. CHANNEL: MIDDLE (2440 MHz).
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Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.07235 \Y Peak 49.86 +4.09
2.07235 A% Average 41.74 +4.09
2.13653 \Y Peak 49.75 +4.09
2.13653 A% Average 42.33 +4.09
2.16788 \Y Peak 49.40 +4.09
2.16788 A% Average 41.80 +4.09
2.18402 \Y Peak 49.81 +4.09
2.18402 A% Average 42.22 +4.09
2311735 \Y Peak 44.78 +4.09
2311735 A% Average 37.10 +4.09
4.87917 \Y Peak 52.01 +4.09
487917 A% Average 46.57 +4.09
4.88092 \Y Peak 52.33 +4.09
4.88092 A% Average 46.71 +4.09
7.31867 \Y Peak 48.05 +4.09
7.31867 \Y Average 41.06 +4.09
7.32135 \Y Peak 48.57 +4.09
7.32135 \Y Average 41.19 +4.09
9.75767 \Y Peak 56.57 +4.09
9.75767 \Y Average 50.85 +4.09
9.76125 \% Peak 56.77 *4.09
9.76125 A% Average 50.58 +4.09
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3. CHANNEL: HIGHEST (2475 MHz).

AT4@

WireLESS

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.02274 \Y Peak 51.63 +4.09
2.02274 A% Average 4438 +4.09
2.02721 \Y Peak 51.52 +4.09
2.02721 A% Average 4421 +4.09
2.17515 \Y Peak 53.46 +4.09
2.17515 \Y Average 48.14 +4.09
2.31472 \Y Peak 49.85 +4.09
2.31472 A% Average 38.02 +4.09
2.32305 \Y Peak 54.50 +4.09
2.32305 A% Average 49.24 +4.09
2.32677 \Y Peak 54.30 +4.09
2.32677 \Y Average 49.01 +4.09
2.33482 \Y Peak 44.79 +4.09
2.33482 A% Average 37.72 +4.09
2.34732 \Y Peak 44.72 +4.09
2.34732 A% Average 35.90 +4.09
4.94112 \Y Peak 49.39 +4.09
494112 A% Average 44.43 +4.09
4.95087 \Y Peak 49.08 +4.09
4.95087 A% Average 43.73 +4.09
7.42340 \Y Peak 48.89 +4.09
7.42340 A% Average 42.11 +4.09
7.42616 \Y Peak 49.93 +4.09
7.42616 A% Average 41.91 +4.09
9.89802 \Y Peak 58.31 +4.09
9.89802 A% Average 53.07 +4.09
9.90190 \Y Peak 58.36 +4.09
9.90190 A% Average 53.31 +4.09
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

REBW 100 kH=z RF ALL 10 dB

Ref Lwvl VEW 100 kH=z
ol dB* SWT 1 = Unit dBuvV/m

50

40 Ff“f“lé_’:

20 .n’.\)\wﬁ
M‘WMM

-10

-20

-30

-40

Start 30 MH=z 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.
CHANNEL: Lowest (2410 MHz).

- Agilent

Ref 70 dBpY/m #ftten @ 4B
#Hvg
Log ¥
18

vawmv wa -
I

N TR LR LSy e mm———

T O P i M
dBpY/
PRug

Y1 V2
53 FC
A AA
£(f
FTun
Swp

Start 1.0868 GHz Stop 3.600 GHz
#Res BH 1 MHz #VBH 1 MHz #Sweep 1 s (BO1 pts)

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

CHANNEL: Middle (2440 MHz).

- Agilent

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

P e e
I

1]

G40 b
dBpl/
PRwg

Y1 oz
53 FC
A AA
£f)
FTun
Swp

Start 1,006 B GHz Stop 3008 0 GHz
#Res BH 1 MHz #YBH 1 MHz #Sweep J00.6 ms (1000 prs)

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

Report N°(NIE): 35012RRF.003 Page 38 of 142 2012-03-08



AT4@

WireLess

CHANNEL: Highest (2475 MHz).

- Agilent

Ref 78 dBpW/m #Atten @ dB
#Hvg
Log x
1@

Dl P I ey

4.0 b
dBpl/
PAvg

Y1 2
53 FC
A AR
£
FTun
Swp

Start 1060 @ GHz Stop 30008 6 GHz
#Res BH 1 MHz #WBH 1 MHz #3weepn 900.6 ms (1008 pts)

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

FREQUENCY RANGE 3 GHz to 12.75 GHz.
CHANNEL: Lowest (2410 MHz).

¥ Agilent

Ref 760 dBpY/m #Atten B dB
#Avg
Lag *
18

] Y
54.0

e
PAva

MWW koA
[ —

Y1 V2
353 FC
A AA
£(f)
FTun
Swp

Start 3.000 GHz Stop 12.758 GHz
#Res BW 1 MHz #+YBH 1 MHz #5weep 1 5 (681 pts)
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CHANNEL: Middle (2440 MHz).

5 Agilent

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

ol by o
4.0

dBul/
PAwvg

R

VY1 Y2
53 FC
A AA
£0f
FTun
Swp

Start 3.008 GHz Stop 12.758 GHz
#Res BW 1 MHz #JBH 1 MHz #dweep 1 5 (61 pts)

CHANNEL: Highest (2475 MHz).

# Agilent

Ref 760 dBpY/m #Atten § dB
#Awg
Log *

19
g prtorr =
e WWWMW
e

ol ot
4.
PAva

Y1 g
33 FC
A AR
£0f
FTun
Swp

Start 3.808 GHz Stop 12.750 GHz
#Res BH 1 MHz #YBH 1 MHz #5weepn 1 5 (6O pts)
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

# Agilent

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

M"J,I'I TN #'Ls.a‘_u_mjpk b ..uva“wh"“"‘
DI I g o a3

PAvg

LA

Y1 vz
33 FC
A AA
£(f:
FTun
Swp

Start 12.750 GHz Stop 18.8008 GHz
#Res BH 1 MHz YEH 1 MH=z #Sweep 1 5 (1000 prs)

(This plot is valid for all three channels).

FREQUENCY RANGE 18 GHz to 25 GHz.

3 Agilent

Ref 78 dBpY/m #ftten @ dB
#Peak

dBpY/
LgAw

Y1 oz
53 FC
A AA
£
FTun
Swp

Start 18.060 GHz Stop 25.080 GHz
#Res BW 1 MHz VEKH 1 MHz #5weep 1 5 (1008 pts)

(This plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2410 MHz).

5 Agilent

Ref 78 dEpV/m

Atten 18 dB

#Avg
Log

19

54.8

dBpY /e

PAwvg

ML 42

53 FC
A AA

£0f
FTun

Swp

Start 2,319 @9 GHz
#Res BH 1 MHz

#/BH 1 MHz

Stop 2.39@ 60 GHz
#dweep 1 5 (61 pts)

CHANNEL: Middle (2440 MHz).

# Agilent

Ref 760 dBpY/m

Atten 18 dB

#Awg
Log

18

QL@ jﬁ\uﬂ\

it e,

dBpl/
PAva

W12

33 FC
A AA

£0f
FTun

Swp

Start 2.318 88 GHz
#Res BN 1 MHz

#VBH 1 MHz
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CHANNEL: Highest (2475

MHz).
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- Agilent

Ref 78 dBpY/m

#Atten 18 dB

#Avg
Log

18

m"m‘ L
o[

5,
Py
F o f
2
¥
>§,
E:

e

dBpY/

FAwg
V1 w2

33 FC
A AA

£t
FTun

Swp

Start 2.318 08 GHz
#Res BH 1 MHz

#4BW 1 MHz

Stop 2,398 @8 GHz
#5weep 1 5 (1009 pts)

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

CHANNEL: Lowest (2410

# Agilent

MHz).

Eef 76 dBpW/m

Atten 18 dB

#Avg
Log

18

ol WWWWWW

24.8

dBRY/n [ R M ——

FAva

W1 w2

33 FC
A AA

£0f
FTun

Swp

Start 2.483 580 @ GHz
#Res BH 1 MHz

#YBH 1 MHz

Stop 2.500 968 § GHz
#3ween 1 5 (6A1 prs)

Report N°(NIE): 35012RRF.003

Page 43 of 142

2012-03-08



CHANNEL: Middle (2440 MHz).
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# Agilent

Ref 78 dBp\ /m Atten 18 dB

#Avg
Log

18

ol
24.8

dBpl/

PAvg

W12

33 FC
A AA

£(f:
FTun

Swp

Start 2.483 508 @ GHz

#Res BHW 1 MHz #VBH 1 MHz

Stop 2.500 086 6 GHz
#Sweep 1 5 (6B1 pts)

CHANNEL: Highest (2475 MHz).

2 Agilent

Ref 7@ dBpY/m #Atten 10 dB

#fug
Log

18

it

ik

Fily P A ! Y] g it
b it by

1]
54.8

dBpY/
PAvg

Vo2

33 FC
A AA

£
FTun

Swp

Start 2.485 580 GHz

#hes BW 1 MHz #VBW 1 MHz
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Section 15.109. Receiver spurious radiation / RSS-210 2.5.

SPECIFICATION

The field strength shall not exceed the following values:

WireLESS

Frequency Range Field strength (WV/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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Frequency range 30 MHz-1000 MHz.

No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz.

No spurious signals were found in all the range.

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

y REW 100 kHz RF ALt 10 dB
Ref Twl VBW 100 kHz

o0 dB* SWT 1 = Unit dBuv/m

60

50

40 F”“’“i':

20 W
WM

s’

=10

-Z20

-30

-40

Start 30 MH=z 97 MH=z/ Stop 1 GH=z

(This plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz-12.75 GHz.

¥ Agilent

Ref 78 dBpW/m #Atten @ dB
#Aug
Log *
18

. e e
dBpY/ e
FAva

W1 2
33 FC
A AA
£
FTun
Swp

Start 1.008 GHz Stop 12.758 GHz
#Res BH 1 MH=z #VBW 1 MHz #5weep 1 5 (601 pts)

(This plot is valid for all three channels).

FREQUENCY RANGE 12.75 GHz-18 GHz.

% Agilent

Ref 70 dBpY/m #Htten B dB
#Peak

1]
54.8 i

LaRw

A

W1 y2
53 FC
A AA
£
FTun
Swp

Start 12.758 GHz Stop 13.888 GHz
#Res BH 1 MHz VEW 1 MHz #5weep 1 5 (1008 pts)

(This plot is valid for all three channels).
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FREQUENCY RANGE 18 GHz-25 GHz.

3 Agilent

Ref 78 dBpW/m #Atten @ dB
#Hvy
Log *
1@

dBpl/
PAva

V1 vz
53 FC
A AA
£0f
FTun
Swp

Start 18088 GHz Stop 25.800 GHz
#Res BH 1 MHz VEH 1 MHz #Sweep 1 5 (1068 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 78 dBpW/m Atten 18 dB
#Hvg
Log x
1@

gL 9 i e gt s A N0 A, A g b B b Bt st il

dBpY/
PAvg

Y1 2
53 FC
A AR
£
FTun
Swp

Start 2.318 80 GHz Stop 2.390 @@ GHz
#Res BH 1 MHz #WBH 1 MHz #3weepn 1 s (61 pts)

(This plot is valid for all three channels).

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

2 Agilent

Ref 78 dBpW/m Atten 18 dB
#Hvg
Log x
1@

EL g [ b Wt A A st A

dBpl/
PAvg

V1 w2
53 FC

£
FTun
Swp

Start 2.483 5008 0 GHz Stop 2.500 @80 @ GHz
#Res BH 1 MHz #WBH 1 MHz #3weepn 1 s (61 pts)

(This plot is valid for all three channels).
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APPENDIX B: Test results. Bluetooth Radio
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TEST CONDITIONS

Power supply (V):

Vnominal = 3.7 Vde
Type of power supply = DC voltage from rechargeable battery.
Type of antenna = Integral antenna.

Declared Gain for antenna (maximum) = 2.2 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 directly connected to the spectrum
analyzer.

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.
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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) 926.9 922.9 924.9
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) 1211.2 1223.2 1223.2
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) 1255.3 1257.3 1257.3
Measurement uncertainty (kHz) +11
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20 dB BANDWIDTH.
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Lowest Channel: 2402 MHz.
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

- Agilent
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Carrier frequency separation
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The hopping channel carrier frequencies are separated by a minimum of the 20 dB bandwidth of the
hopping channel.

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

3 Agilent

Lowest Channel: 2402 MHz.
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20 dB BANDWIDTH
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Highest Channel: 2480 MHz.
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The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB

bandwidth of the hopping channel
Verdict: PASS
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Modulation: 8-DPSK
20 dB BANDWIDTH

3 Agilent

Lowest Channel: 2402 MHz.
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Highest Channel: 2480 MHz.
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Carrier frequency separation
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The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB

bandwidth of the hopping channel.
Verdict: PASS
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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

Ref 13 dBm

Atten 38 B

Mkr 2.440 88 GHz
6.15 dBm
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16 I'[

L A ¥y

W N YoroN U Y

4B/ |

Offst f
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V1 352
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Stop 2.441 @@ GHz
Sweep 1 oms (6B pts)

Marker Trace Type
1 1y Freqg
2 1) Freqg

K Axis
2,482 81 GHz
2,448 HA GHz

Amplitude
£.91 dEm
6.15 dBm

Number of hopping frequencies: 39
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3 Agilent
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Sweep 1 oms (BB pts)

Markar Trace Typa W Axie Amplitude
1 (1 Frag 2.448 B3 GHz £.32 dBm
2 (1 Freq 2.4%8 A7 GHz 5.93 dBn
Number of hopping frequencies: 40
Total number of hopping frequencies: 79
Verdict: PASS
Report N°(NIE): 35012RRF.003 Page 62 of 142 2012-03-08



AT4@

WireLess
Modulation: I1/4-DQPSK

Mkrl 2.462 8@ GHz

Ref 10 dBm ¥tten 20 dB 411 dBm
19 [
dB/ |

LaPy
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Marker Trace Type ¥ Axic Amplitude
1 1 Freg 2.482 A8 GHz 4.11 dBm
2 1 Freg 2.448 A1 GHz 4.31 dBm

Number of hopping frequencies: 39
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Mirl Z2.448 81 GHz
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™
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Marker Trace Type K Axiz Amplituda
1 (1 Freg 2.448 A1 GHz 3.69 dBm
2 1 Freg 2.4868 B1 GHz .68 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

Mkrl 2.462 8@ GHz

Ref 16 dBm #Htten 20 dB 4.11 dBm
tE:ak %WWWWWWWW%
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dB/ |
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Marker Trace Type ¥ Axic Amplitude
1 1 Freg 2.482 A8 GHz 4.11 dBm
2 1 Freg 2.448 A1 GHz 4,88 dBm

Number of hopping frequencies: 39
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Ref 18 dBm #Htten 20 dB . 4.36 dBm
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2 (1 Freg 2.488 81 GHz 4.81 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
Time)

SPECIFICATION

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

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHI1.

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 400 ps (see next plot).

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

3 Agilent

a Mkrl 408 ps

Ref 16 dBm Atten 20 dB B2.46 4B
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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 1.655 ms (see next plot).

So we have 161.16 x 1.655 ms = 266.72 ms per 31.6 seconds.

3 Agilent
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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.

a Mkrl 2.4 ms
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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 409.3 ps (see next plot).

So we have 320.11 x 409.3 pus =131.02 ms per 31.6 seconds.

3 Agilent
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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 1.663 ms (see next plot).

So we have 161.16 x 1.663 ms = 268.01 ms per 31.6 seconds.

- Agilent
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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 2.913 ms (see next plot).

So we have 106.49 x 2.913 ms = 310.20 ms per 31.6 seconds.

1 Agilent
Ref 16 dBm Atten 28 dB —1..@5 dB
#Pegk [LR 1
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dB/
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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 412 ps (see next plot).

So we have 320.11 x 412 pus =131.88 ms per 31.6 seconds.

% Agilent
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#Peak 1R 1
Log A
1a
|
LaAy
H1 §2
53 Vs -
AA
£
FTun Aol MUWM M‘ﬂw
]?U[‘III'{H‘ 'T aT l|
Center 2.441 BBP GHz Span @ Hz
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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 1.663 ms (see next plot).

So we have 161.16 x 1.663 ms = 268.01 ms per 31.6 seconds.

x5 Agilent
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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 2.913 ms (see next plot).

So we have 106.49 x 2.913 ms = 310.20 ms per 31.6 seconds.

4 Agilent
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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) 6.43 6.77 6.54
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 2.2 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 8.97 dBm or 7.89
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) 5.12 542 5.11
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 2.2 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 7.62 dBm or 5.78
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) 547 5.66 5.38
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 2.2 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 7.86 dBm or 6.11
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) 4.54 4.44 3.26
Measurement uncertainty (dB) +4.09
Modulation: I1/4-DQPSK (2 Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum EIRP peak power (dBm) 2.75 2.43 1.84
Measurement uncertainty (dB) +4.09
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum EIRP peak power (dBm) 3.27 2.58 1.95
Measurement uncertainty (dB) +4.09

Declared peak gain: 2.2 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

x5 Agilent

Ref 18 dBm

Atten 26 dB

Mkrl 2.402 145 GHz
6.43 dBm

#Peak
Log ]

——

N

AN

N

LaAw
V1 52

33 FC

£
FTun

Swa

Center 2.402 808 GHz
#Res BH 3 MHz

Modulation: GFSK

% Agilent

#YBH 3 MHz

Middle Channel: 2441 MHz.

Span 18 MHz
Sweep 1866 ms (1888 pts)

Ref 18 dBm

Atten 28 dB

Mkrl 2.448 585 GHz
6.77 dBm

#Peak I+

Log ]

1

18 o

N

N

N

LaAw

V1 52

53 FC

£0f
FTun

Swp

Center 2.441 BOG GHz
#Res BH 2 MHz
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AT4@

WireLess
PEAK OUTPUT POWER (CONDUCTED).
Modulation: GFSK Highest Channel: 2480 MHz.

3 Agilent

Mkrl 2.479 875 GHz

Ref 10 dBm Atten 20 dB 6.54 dBm
#Peak ol
Log T * .
14
dB/
e

AN

LegAw

WL os2
53 FC

£0f
FTun
Swp

Center 2.430 B@A GHz Span 18 MHz
#Res BH 3 MHz #BH 3 MHz Sweep 1.066 ms (1006 prs)

Modulation: I1/4-DQPSK Lowest Channel: 2402 MHz

3 Agilent

Mkrl 2.482 145 GHz

Ref 16 dBm Atten 20 dB 5.12 dBm
#Peak

Log "_Hff‘_—'—?___‘““ﬂ-aﬁ,_‘

1@

dB/ \\L

a e
e AN

LagAw

V1 52
53 FC

£t
FTun
Swp

Center 2.482 BAB GHz Span 18 MHz
#Res BW 3 MHz #VBH 3 MHz Sweep 1866 ms (1006 pts)
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PEAK OUTPUT POWER (CONDUCTED)
Modulation: I1/4-DQPSK

z Agilent

AT4@

WireLess

Middle Channel: 2441 MHz.

Ref 18 dBm

Atten 26 dB

#Faak
Log L]

O

1

LaAw

W1 52

53 FC

£0fn
FTun

Swp

Center 2.441 080 GHz
#Res BH 2 MHz

Modulation: I1/4-DQPSK

#YBH 3 MHz

Span 18 MHz
Sweep 1.BGE ms (1008 pts)

Highest Channel: 2480 MHz.

3 Agilent

Ref 1@ dBm

Atten 26 dB

Mkrl 2.479 795 GHz
5.11 dBm

#Peak
Log e,

2

1

T
4B/ 7

e

T,

™\

LaAw

V1 52

53 FC
AA

£
FTun

Swp

Center 2.480 GG GHz
#Res BH 3 MHz
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AT4@

WireLess

PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz

3 Agilent

Mkrl 2.401 995 GHz
Ref 18 dBm Atten 28 dB 5.47 dBm

#Peak ,__-—CL__‘

Log ] 1 T

e “”‘mM

jN

LegAw

WL os2
53 FC

£0f
FTun
Swp

Center 2.482 BAA GHz Span 18 MHz
#Res BH 3 MHz #BH 3 MHz Sweep 1.066 ms (1006 prs)

Modulation: 8-DPSK Middle Channel: 2441 MHz.

3 Agilent

Mkrl 2.448 885 GHz
Ref 18 dBm Atten 28 dB 5.66 dBm

#Peak o
Lag s 1__ﬂ_“‘“*~=ﬂﬁﬁh

LagAw

V1 52
53 FC

£t
FTun
Swp

Center 2.441 BAB GHz Span 18 MHz
#Res BW 3 MHz #VBH 3 MHz Sweep 1866 ms (1006 pts)
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AT4@

WireLess

PEAK OUTPUT POWER (CONDUCTED).

Modulation: 8-DPSK Highest Channel: 2480 MHz.

# Agilent

Mkrl 2.479 955 GHz
Ref 18 dBm Atten 26 dB 5.38 dBm

#Peak _J—d—“
Log ] 1 |

™

N

LgAw

W1 52
33 FC

£f:
FTun
Swp

Center 2.450 008 GHz Span 18 MHz
#Res BW 3 MHz #YBH 3 MHz Sweep 1.BG6 ms (1008 pts)
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PEAK OUTPUT POWER (RADIATED).

Modulation: GFSK

Lowest Channel: 2402 MHz.

AT4@

WireLess

2 Agilent

Ref 5 dBm

#Atten 28 dB N

Mkrl 2.482 125 GHz

4.54 cBm

#Peak

o

e

e P =

i

I~

\\

M

LaPy

Wl 52

33 FC
A AA

ECf):
FTun

Swp

Center 2.402 BAA GHz
#Res BH 3 MHz

#YBW 3 MHz

Modulation: GFSK

3% Agilent

Middle Channel: 2441 MHz.

Span 18 MHz

Sweep 1.066 ms (1008 ptsy

Ref & dBm

#Atten 20 dB -

Mkrl 2.448 755 GHz

4.44 dBm

#Peak

/

f._,_,,.....-—

T

o

S

Y,

o

LaPw

VI sz

53 FC
A AA

£
FTun

Swp

Center 2.441 @86 GHz
#Res BH 3 MHz

#YBW 3 MHz
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PEAK OUTPUT POWER (RADIATED).
Modulation: GFSK

Highest Channel: 2480 MHz.

AT4@

WireLess

5 Agilent

Ref 5 dBm

#fAtten 20 dB

Mkrl 2.479 835 GHz
3.26 dBm

#Peak

_H_/-"’

e

IV .

1

.

e

i,

i

LegAw

W1 o352

53 FC
A AA

£t
FTun

Swp

Center 2.480 806 GHz

#Res B

Modulation: I1/4-DQPSK

H 3 MHz

#YBH 3 MHz

Lowest Channel: 2402 MHz.

Span 18 MHz
Sweep 1.BGE ms (1080 pts)

x5 Agilent

Ref 5 d

B

#Htten 28 dB

Mkrl 2.402 825 GHz
2.75 dBm

#Peak

,.H""

,-—-"“"HM

el

~

g

LaAw

W1 s2

33 FC
A AA

£
FTun

Swa

Center 2.402 808 GHz

#Res BH 3 MHz
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PEAK OUTPUT POWER (RADIATED).
Modulation: I1/4-DQPSK Middle Channel: 2441 MHz.

AT4@

WireLess

2 Agilent

Mrl 2.448 785 GHz

Ref 5 dBm #Atten 28 dB 243 dBm
#Peak I+ N

LDg M}j——‘_’_‘_‘_«—-—‘-“’ 4 %MM

16 e T,

.

e

T

LaPy

M1 52

33 FC
A AA

ECf):
FTun

Swp

Center 2.441 BBA GHz

#Res BH 3 MHz #YBW 3 MHz

Modulation: I1/4-DQPSK

Highest Channel: 2480 MHz.

Span 18 MHz
Sweep 1.066 ms (1008 ptsy

3% Agilent

Ref & dBm #Atten 28 dB

Mkrl 2.479 765 GHz
1.51 dBm

#Peak [ N
Log | ] 1

19 i

.

e

o,

g

LaPw

VI sz

53 FC
A AA

£
FTun

Swp

Center 2,430 G06 GHz

#Res BH 3 MHz #YBW 3 MHz
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PEAK OUTPUT POWER (RADIATED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz.

AT4@

WireLess

- Agilent

Ref 5 dBm #Atten 20 dB

Mkrl 2.482 175 GHz
3.27 dBm

#Peak

[N A
Log ]

19 e

..

e

L

e,

LaAw
W1 32

53 FC
A AA

£t
FTun

Swp

Center 2.482 BBA GHz

#Res BW 3 MHz #YBW 3 MHz

Modulation: 8-DPSK Middle Channel: 2441 MHz.

Span 18 MHz
Sweep 1.OGE ms (1008 pts)

# Agilent

Ref 5 dBm #Atten 20 dB
#Peaak

Mkrl 2.448 825 GHz
2.98 dBm

LDg M 1

T e

S

il

e

"

LgAwy

W1 52

33 FC
A AR

£(f:
FTun

Swp

Center 2.441 806 GHz

#Res BH 3 MHz #YBH 3 MHz
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AT4@

WireLess
PEAK OUTPUT POWER (RADIATED).

Modulation: 8-DPSK Highest Channel: 2480 MHz.

Ref 5 dBm #Atten 20 dB . 1.95 dBm
#Peak O

Lug MF(M 1 WL—_"‘“-..“_'_“

14 P .

LaRy

V1 s2
53 FC
A AA
£0f
FTun
Swp

Center 2.480 BAB GHz Span 16 MHz
#Res BW 3 MHz #UBH 3 MHz Sweep 1066 ms (10 pts)
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AT4@

WireLESS

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.

- Agilent

Ref 1@ dBm

Atten 20 4B

a Mkrl -2.192 MHz
-46.87 dB

#Peak

Start 2.398 908 GHz
#Res BH 388 kHz

#YBH 308 kHz

Verdict: PASS
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AT4@

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

WireLess

35 Agilent
Ref 18 dBm Atten 20 dB -54.82 dB
#Peak
g a
1@
|

y

\

ol /
-13.5

dBm / \u/

LaAw

il SE/W

33 FCW

e J] et
e

£
FTun

Swp

Start 2,475 000 GHz
#hes BW 308 kHz

#YBH 308 kHz

Verdict: PASS

Stop 2.499 990 GHz

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

Sweep 1.B66 ms (1088 pts)

z Agilent

Ref 18 dBm Atten 20 dB

a Mkrl -4.264 MHz

-41.94 dB

#Peak

M

i

vy
!

Start 2.390 668 GHz
#Res BHW 308 kHz

#/BW 300 kHz

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

AT4@

WireLess

- Agilent

Ref 18 dBm

Atten 26 dB

a Mkrl 7.553 MHz
-55.87 dB

~

[

oo [,/ ﬂvf

18
&/ | U

V

\

|

ol
-13.6

dBm
LaAw

W1 os2

33 FC

£0f
FTun

Swp

Start 2.475 008 GHz
#Res BH 308 kHz

#BH 300 kHz

Verdict: PASS
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Modulation: I1/4-DQPSK

AT4@

WireLess

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

3 Agilent

Ref 18 dBm

Atten 28 dB

a Mkrl -2.297 MHz
-43.44 dB

#Peak

ol
-15.8

dBm
LaRy

Fo e

V1 52

53 FC

£0F): et
FTun

et v

I
aii'ald

Swp

Start 2.399 980 GHz
#Res BH 300 kHz

#/BH 300 kHz

Verdict: PASS

Stop 2.485 B08 GHz
Sweep 1066 ms (10 pts)

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

- Agilent

Ref 18 dBm

Atten 26 dB

a Mkrl 3.694 MHz
-52.45 dB

#Peak

ik

S

\

\

!

i F\.‘b‘v1wau 1)

Start 2.475 800 GHz
#Res BH 300 kHz

#UBW 308 kHz

Verdict: PASS
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AT4@

WireLess

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

z Agilent

Ref 18 dBm

Atten 26 dB

a Mkrl -2.538 MHz
-42.83 dB

#Peak

o

L

R LT P

Start 2.390 688 GHz
#Res BHW 308 kHz

#

Verdict: PASS

Stop 2.485 888 GHz

VEH 3688 kHz Sweep 1.BGE ms (1008 pts)

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

1 Agilent

Ref 18 dBm

Atten 28 dB

a Mkrl 8.453 MHz
-55.36 dB

#Pegk LR

™

e o 0 Ay

)

l

=
<
4

AR g i AT

Start 2.475 888 GHz
#Res BH 300 kHz

#

Verdict: PASS
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Modulation: 8-DPSK

AT4@

WireLess

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

3 Agilent

Ref 18 dBm

Atten 28 dB

a Mkrl -2.297 MHz
-43.48 dB

#Peak

Dl
-15.3

dBm
LegAw

el

WL os2

53 FC

£0f
FTun

Swp

Start 2.399 980 GHz
#Res BH 308 kHz

#

Verdict: PASS

VBH 380 kHz

Stop 2.485 600 GHz
Sweep 1.066 ms (1006 prs)

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

3 Agilent

Ref 18 dBm

Atten 28 dB

a Mkrl 3.643 MHz
-54.26 dB

#Peak

iRk

e

\

K

\

M¢J~u by

L '}
Rt

Start 2.4Y5 980 GHz
#Res BH 300 kHz

#

Verdict: PASS
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AT4@

WireLess

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

z Agilent

Ref 18 dBm

Atten 26 dB

a Mkrl -3.453 MHz
-42.95 dB

#Peak

iR

P

=D

mmW"”“r

U Puudinthynmed e,

AP A

Start 2.390 688 GHz
#Res BHW 308 kHz

#

Verdict: PASS

VEBH 300 kHz

Stop 2,485 808 GHz
Sweep 1.BGE ms (1008 pts)

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

5 Agilent

Ref 18 dBm

Atten 26 dB

a Mkrl 6.867 MHz
-53.57 dB

1R

#Pealk

A P

Mg

BN

\

\

ol
-15.9

dBm

LaAy
V1 s2

53 FC
AA

£ofn
FTun

Swn

Start 2.475 988 GHz
#Res BH 308 kHz

#YBH 366 kHz

Verdict: PASS
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AT4@

WireLESS

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.

3 Agilent

Mkrl 2.479 875 GHz

Ref 185 dBpV/m #Atten 20 dB 98.20 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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AT4@

WireLess

Maximum field strength at 3 m. Average value.

x5 Agilent

Mkrl 2.473 3392 GHz

Ref 185 dBpV./m #Htten 28 dB 829.13 4Bpiim
#Peak

Log

16 1

dB/ /__H-J——-___H

Lgh ———/ \

V1 52
33 FC
A AA
£
FTun
Swa

Center 2.480 GG GHz Span 5 MHz
#Res BH 1 MHz #YBH 18 Hz #5weep 2 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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BAND-EDGE COMPLIANCE. RADIATED. Marker-Delta Method.

Single carrier

AT4@

WireLess

- Agilent

Fef 88 dBpY

#Atten @ 4B

a Mkrl 3.551 MHz
-56.99 dB

#Peak

iR

/

LaAy T / U

V1 52

53 FC

£
50k

Swp

Start 2.478 668 @ GHz
#Res BH 108 kHz

#VBH 308 kHz

Hopping mode

# Agilent

Stop 2.485 560 B GHz

Sweep 1.OBGE ms (1000 pts)

Ref &6 dBpY

#fltten @ dB

a Mkrl 5.593 MHz
4777 dB

#Peak
Lo i

™

16 Mk
ARV

)i

LgAw

V1 52

33 FC

iy

f MW%M“

£
58k

Swp

Start 2.478 009 9 GHz
#Res BH 100 kHz

#\/BH 308 kHz

Note: No correction is applied for this relative measurement.
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Band edge compliance of radiated emissions

AT4@

WireLESS

Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
89.13 dBpV/m 56.99 dB (single carrier) 32.14 dBpV/m (single carrier) 54 dBpV/m
47.77 dB (hopping mode) | 41.36 dBuV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
98.20 dBpV/m 56.99 dB (single carrier) 41.21 dBuV/m (single carrier) 74 dBpV/m
47.77 dB (hopping mode) | 50.43 dBuV/m (hopping mode)
Verdict: PASS
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Modulation: I1/4-DQPSK

Maximum field strength at 3 m. Peak value.

32 Agilent

AT4@

WireLess

Ref 186 dBpY/m

#Atten 20 dB

Mkrl 2.479 §5¢ GHz

#Peak

Lag ﬂ,w«**”’ 1

10
dB/ /

96.79 dEpWs/m

.

LaRsy

V1 52

53 FC
A AA

£
FTun

Swp

Center 2,480 008 GHz
#Res BH 1 MHz

Maximum field strength at 3 m. Average value.

#VBW 1 MHz

Span 5 MHz
Sweep 1.UEE ms (1600 pts)

% Agilent

Ref 180 dBpY/m

#Atten 20 dB

Mkrl 2.438 B33 GHz
85.78 dBpY/m

#Peak

N

LgAw

V1 352

33 FC
A AA

£
FTun

Swp

Center 2,480 080 GHz
#Res BH 1 MHz

#\/BH 18 Hz

Span 5 MHz
#3weep 2 5 (1000 prsd

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

Fef 88 dEpV

#Atten @ dB

a Mkrl 5.544 MHz
-55.93 dB

#Pegk

1R

o

W

5

\

LaAy

W1 S2

33 FC

£0H
508k

Swp

Start 2.478 900 GHz

#Res BH 1

Hopping mode

88 kHz

% Agilent

#\/BH 300 kHz

Stop 2.485 508 GHz
Sweep 1BG6 ms (1000 prs)

Ref 88 dBpV

#Atten @ dB

#Peak4R

h

g

WV

Pl

""\.\

\

LAy

\Wwﬁ

V1 52

53 FC

£
5Bk

Swp

Start 2,473 000 GHz
#Res BW 180 kHz

#VBH 308 kHz

Note: No correction is applied for this relative measurement.

Report N°(NIE): 35012RRF.003

Page 100 of 142

Stop 2.485 500 GHz
Sweep 1866 ms (1008 prs)

2012-03-08



Band edge compliance of radiated emissions

AT4@

WireLESS

Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
85.78 dBpV/m 55.93 dB (single carrier) 29.85 dBuV/m (single carrier) 54 dBpV/m
56.98 dB (hopping mode) | 28.80 dBpV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
96.79 dBpV/m 55.93 dB (single carrier) 40.86 dBuV/m (single carrier) 74 dBpV/m
56.98 dB (hopping mode) | 39.81 dBpV/m (hopping mode)
Verdict: PASS
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Modulation: 8-DPSK

Maximum field strength at 3 m. Peak value.

AT4@

WireLess

% Agilent

Ref 180 dBpY/m #Atten 20 dB

Mkrl 2.479 952 GHz
96.64 dBpY/m

#Peak [

10
4B/ /

v

LgAw

V1 352

33 FC
A AA

£
FTun

Swp

Center 2,480 080 GHz

#Res BH 1 MHz #YEH 1 MHz

Maximum field strength at 3 m. Average value.

Span 5 MHz
Sweep 1BG6 ms (1000 prs)

= Agilent

Fef 180 dEpY/m #Atten 20 dB

Mkrl 2.458 @38 GHz
85.65 dBpW/m

#Pegk

o

N

AN

LaAy

V1 52

33 FC
A AR

£
FTun

Swp

Center 2.480 B0 GHz

#Res BH 1 MHz #VBW 18 Hz

Span 5 MHz
#3weep 2 5 (1008 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@

% Agilent

Ref 30 dBpV #Atten B dB

a Mkrl 3536 MHz
-56.28 dB

#Peak

nf

i

““\\

\

%

LaAw

V1 sz

53 FC

£(f)
258k

Swp

Start 2478 068 GHz

#Res BH 108 kHz #BH 300 kHz

Hopping mode

Stop 2.485 500 GHz
Sweep 1.B66 ms (1988 pts)

% Agilent

Ref 8@ dBpl #Atten B dB

a Mkrl 4.738 MHz
-57.61 dB

#Peak

—
=
==

st

LAy

V1 s2

|
fol e

53 FC

£0f
f>50k

Swp

Start 2.478 899 GHz

#fes BH 106 kHz #YBH 300 kHz

Note: No correction is applied for this relative measurement.
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Band edge compliance of radiated emissions

AT4@

WireLESS

Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
85.65 dBpV/m 56.28 dB (single carrier) 29.37 dBuV/m (single carrier) 54 dBpV/m
57.61 dB (hopping mode) | 28.04 dBpV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
96.64 dBpV/m 56.28 dB (single carrier) 40.36 dBuV/m (single carrier) 74 dBpV/m
57.61 dB (hopping mode) | 39.03 dBpV/m (hopping mode)
Verdict: PASS
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WireLess

FCC Section 15.247 Subclause (d) / RSS-210 Clause A8.5. Emission limitations conducted

SPECIFICATION

(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:

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

= Agilent

Fef 18 dBm

#Atten 48 dB

Mkr2 4.884 GHz
-42.531 dBm

#Peak

Log
18

dB/

ol

s Pty

-13.7 p¥ IS

dBm

LaAw

Y1 82

Start 38 MHz
#Res BN 180 kHz

#\BK 388 kHz

Stop 25.008 GHz
Sweep 2.386 5 (1000 pts)

Marker
1
2

Trace
1
1

Type
Frag
Freg

K Awis
2.485 GHz
4,884 GHz

Amplitude
£.34 dBm
-42.51 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 4.879 GHz

Ref 18 oBm #Atten 40 dB -42.62 dBm
#Peak 7
Log
18
dB/
2
] i T ol N WMHMWWM,MWMW
-13.3 TR [
dBm
LgAw
Y1 52
Start 38 MHz Stop 25.080 GHz
#Res BW 166 kHz #BH 300 kHz Sweep 2,386 5 (1008 pts)
Markar Traca Typa ¥ Axic Amplituda
1 1 Freq 2,438 GHz E.74 dEm
2 [G] Freq 4,879 GHz -42.82 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).

3 Agilent

Mkrz 4.954 GHz

Ref 16 dEm #Atten 48 dB -44.23 dBm
#Peak ?
Log
18
dB/
z
ol b ,M\»Mm" N T o B i b Ay AN
_13? T AL o T e
dBm
LagAw
Y1 32
Start 38 MHz Stop 25.808 GHz
#fes BW 106 kHz #YBH 3608 kHz Sweep 2.386 5 (10B@ pts)
Marker Trace Type ¥ Auic Amplituda
1 (1 Frag 2.480 GHz 6.26 dBm
2 (1 Frag 4,954 GHz -d4,23 dEm

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).

- Agilent

Mkr2 4.884 GHz

Ref 18 dBm #Atten 40 dB —-47.98 dBm
#Peak g
Log
14
dB/
2
] Mg, ? el " o mmﬂmmwmwmw
_{G.g e v
dBm
LgAw
Y1 2
Start 38 MHz Stop 25.808 GHz
#Res BH 188 kHz #YBH 388 kHz Sweep 2,386 5 (1000 ps)
Marker Trace Type ¥ Axiz Amplitude
1 (1) Frag 2.485 GHz 4.22 dBm
2 (] Frag 4,884 GHz -47.98 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

Mkr2 4.579 GHz

Ref 18 dBm #Atten 40 dB -46.69 dBm
#Peak G
Log
14
dB/
2
ol 9 . LS e —— b AT
~15.4 FFITSETRT, S i e il
dBm
LaAy
Y1 s2
Start 30 MHz Stop 25808 GHz
#Res BH 180 kHz #YBH 3606 kHz Sweep 2,386 s (1008 pts)
Marker Trace Type ¥ Axic Amplitude
1 1y Frag 2.438 GHz 4.57 dBm
2 1y Frag 4,879 GHz -4G.69 cBm

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).

3 Agilent

Ref 18 dBm

#Atten 40 4B

#Peak 3

Dl o,

_16.@ T

dBm

LegAw

Yl s2

Start 38 MHz
#Res BH 108 kHz

#BH 300 kHz

Stop 25.8000 GHz
Sweep 2.386 5 (1008 pts)

Markar Trace Typa

1 1l Freq

® Hxiz
2,486 GHz

Amplitude
4.81 dBm

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

Verdict: PASS

Report N°(NIE): 35012RRF.003

Page 108 of 142

2012-03-08



AT4@

WireLess
Modulation: 8-DPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

- Agilent

Mkre 4.384 GHz

Ref 18 dBm #Atten 48 dB -47.41 dBm
#Peak )
Log
18
dB/
b . @ e i b Attt oy ittt g Bt g o T
—15.§ preteners A
dBrmi
LaAy
¥l 52
Start 30 MHz Stop 25.088 GHz
#Res BW 166 kHz #BH 300 kHz Sweep 2,386 5 (1008 pts)
Markar Trace Type ¥ Hxiz Amplitude
1 1 Freq 2.485 GHz 4,23 dBm
2 1y Frag 4.884 GHz -47.41 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

Mkre 4.579 GHz

Ret 18 dBm #Atten 48 dB -46.83 dBm
#Peak g
Log
16
dB/
2
Dl N ? i L JMWWWM
—15,5 it M
dBm
LaAsy
yl 52
Start 30 MHz Stop 25808 GHz
#Res BH 108 kHz #UBH 380 kHz Sweep 2.386 5 (1006 pts)
Markar Trace Type ¥ Axiz Amplitude
1 1y Frag 2,438 GHz 4.45 dBm
2 1y Frag 4.879 GHz -4G.89 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).

# Agilent

Ref 16 dBm

#ftten 46 dB

Mkr2 4.954 GHz
-47.94 dBm

#Peak 3

[

Yl 52

Start 38 MHz
#Res B 106 kHz

#YBH 308 kHz

Stop 25.008 GHz
Sweep 2.386 s (1000 pts)

Marker Trace
1 (1
2 (1

Typa
Freqg
Freqg

¥ Auis
2.488 GHz
4.954 GHz

Amplitude
4.88 dBm
-47.94 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

O,

No spurious signals were found in all the range for all three channels and all modulation modes.

Frequency range 1 GHz-25 GHz
Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.80497 \% Peak 58.60 +4.09
4.80497 A% Average 47.85 +4.09
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38832 v Peak 41.82 +4.09
2.38832 A% Average 36.04 +4.09
2.49336 v Peak 40.65 +4.09
2.49336 A% Average 34.44 +4.09
4.88197 v Peak 58.87 +4.09
4.88197 A% Average 47.04 +4.09
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.96007 v Peak 58.17 +4.09
4.96007 A% Average 52.45 +4.09
Verdict: PASS
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Modulation: I1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.80395 \% Peak 53.15 +4.09
4.80395 A% Average 37.84 +4.09
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.88197 \% Peak 53.27 +4.09
4.88197 A% Average 37.13 +4.09
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.95989 v Peak 52.89 +4.09
4.95989 A% Average 39.18 +4.09
Verdict: PASS
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Modulation: 8-DPSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.80399 v Peak 52.68 +4.09
4.80399 A% Average 37.80 +4.09
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.88201 \% Peak 5291 +4.09
4.88201 A% Average 38.12 +4.09
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
4.95993 v Peak 52.98 +4.09
4.95993 A% Average 39.63 +4.09
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

‘éy RBW 100 kHz RF ATT 10 dB
Ref vl VEW 100 kHz

6l dB* SWT 1 = Unit dBpvV/m
&0
50
40 F("f“‘EE
30 | ....IMPMM

YV A
20 AMMM
WWU
lo\lw’,‘r‘w
a

-10
-20
-30
-40

Start 30 MH=zZ g7 MH=z/ Step 1 GH=z

(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@

- Agilent

Ref 78 dBpV/m

#Atten O dB

#Avg
Log

18

,.nl.l L

ol

548 lormrosien

dBpY/
PRvg

V12

33 FC
A AR

£0f)
FTun

Swp

Start 1,008 B GHz

#Res BW 1 MHz

#WBW 1 MHz

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

CHANNEL: Middle (2441 MHz).

2 Agilent

Stop 3.0
#Sweep 1 5 (10

B0 GHz
B pts)

Ref 70 dBpY/m

#Atten B dB

#Avg

AT T
il

DI

e

dEpY/
PARwg

V1 owve

53 FC
AR AA

£
FTun

Swp

Start 1,000 & GHz

#Res BH 1 MHz

#YBH 1 MHz

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

AT4@

WireLess

¥ Agilent

Ref 78 dBpY/m

#Htten @ dB

#Awvg
Log

19

M-.;m

FYRTAT NI
Pl

Dl

4.0 ferermen

dBpY/
PARvg

Y1 oW2

53 FC
A AA

£(f)
FTun

Swp

Start 1.060 @ GHz

#Res BH 1 MHz

#YBH 1 MHz

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

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

4 Agilent

Stop 3008 B GHz
#3weep 1 s (10O0 prs)

Ref 70 dBEpY/m

#Atten § dB

#Hvg
Log

18
dB/

o A
W Y

]

540 e

dBpY/
PRwg

W1 V2

33 FC
A AA

£f)
FTun

Swp

Start 1888 @ GHz

#Res BH 1 MHz

#UEH 1 MHz

Note: The peak shown in the plot is the carrier frequency.
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CHANNEL: Middle (2441 MHz).

% Agilent

AT4@

WireLess

Ref 78 dBpY/m

#Hvg
Log
18

]
548
dBpl/

PAvg

Y1 V2
33 FC
A AR
£
FTun
Swp

#fAtten @ dB

I A e L L

NP (TSP WW

- L 4, L
i il it K

Start 1.0068 8 GHz
#Res BH 1 MHz

#YEH 1 MHz

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

CHANNEL: Highest (2480 MHz).

3 Agilent

Stop 3008 0 GHz
#3weep 1 5 (1000 prsd

Ref 78 dBpY/m

#Hwg
Log
18

D
54.8
dBpl/

PAvg

Y1 oz
53 FC
A AA
£
FTun
Swp

#ftten @ dB
¥
R
otk r.w«'mfwﬁ
m i T e A WW
ekl Ll b .,.-.J] I——
MWl

Start 1.066 8 GHz
#Res BH 1 MHz

#UEH 1 MHz

Note: The peak shown in the plot is the carrier frequency.
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Modulation: 8-DPSK

CHANNEL: Lowest (2402 MHz).

- Agilent
Ref 70 dBpY/m #Atten @ dB
#Avg
Lag x
16
dB/
|1.LMgM%Mﬁw&MhW“MN“M“ﬂwwqhﬁﬂﬂy*m

L AJ.‘AWWHW

TR LTy

] e ]
540 e

dBpY/
PAwvg

Y1 V2
53 FC
A AR
£
FTun
Swp

Start 1.006 8 GHz Stop 3.088 0 GHz
#Res BH 1 MHz #VYBW 1 MHz #Sweep 1 s (1006 pts)

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

CHANNEL: Middle (2441 MHz).

- Agilent

Ref 78 dBpY/m #Htten @ dB
#Avg
Lag *
1a

[WPRPTRY W ITPRF I Al
™!
Tt A.n.‘ll.nj.l.lh.&.h_ﬂ'!-.l "WW

O I e i e
dBpV/
PAvg

Y1 2
53 FC
A AA
£(f)
FTun
Swp

Start 1.008 @ GHz Stop 3.800 § GHz
#Res BH 1 MHz #JBW 1 MHz #5weep 1 s (1000 pts)

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

- Agilent

Ref 70 dBpY/m #Atten @ dB
#Avg
Lag x
1a

TR LT RN L L.
ST PV

L s e
dBpd/
PAwvg

Y1 V2
53 FC
A AR
£
FTun
Swp

Start 1.006 8 GHz Stop 3.088 0 GHz
#Res BH 1 MHz #VYBW 1 MHz #Sweep 1 s (1006 pts)

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

- Agilent

Ref 70 dBpY/m #Atten @ dB
#Avg
Lag x
1a

i
dBpl/ I
PAwvg

Y1 V2
53 FC
A AR
£
FTun
Swp

Start 3.008 GHz Stop 12,758 GHz
#Res BH 1 MHz #YBW 1 MHz #Sweep 1 5 (6O1 pts)

CHANNEL: Middle (2441 MHz).

¥ Agilent

Ref 760 dBpY/m #Atten B dB
#Avg
Lag *
18

1y | g
Y

Bl T
PAva

Y1 V2
353 FC
A AA
£(f)
FTun
Swp

Start 3.000 GHz Stop 12.758 GHz
#Res BW 1 MHz #+YBH 1 MHz #5weep 1 5 (1BEA pts)
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CHANNEL: Highest (2480 MHz).

# Agilent

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

3, i i

dBpY/ ]
PAvg e

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 (1000 prs)
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Modulation: I1/4-DQPSK

CHANNEL: Lowest (2402 MHz).

AT4@

WireLess

5 Agilent

Ref 78 dEpV/m

#Avg
Log
16

ol
54.48
dBpl/

PAwvg

VY1 Y2
53 FC
A AA
£0f
FTun
Swp

Start 3.000 GHz

#Atten B dB
*

i, W

o AMWJM“H”H**¢W“ﬂw WWWﬁwﬂvkwﬁﬂﬂhm
W‘-’“‘Mﬁ.‘-

o I e e R e

WW"’I’

Stop 12,750 GHz
#\JBH 1 MHz #Sweep 1 5 (1000 pts)

#Res BH 1 MHz

CHANNEL: Middle (2441 MHz).

3 Agilent

Ref 78

dBpl/m

#ftten B dB

#Peak

phbinkd il

Dl ageror ™

54.8

Ll L

-

LagAw

WLz

53 FC
A AA

£0f
FTun

Swp

Start 3.

B8 GHz

#Res BHW 1 MHz

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

- Agilent

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

sy A
PRI FA.MWMM WW

54.8 in
FAwg

Y1 2
53 FC
A AA
£t
FTun
Swp

Start 3.000 GHz Stop 12.758 GHz
#Res BH 1 MHz #YBW 1 MHz #5weep 1 5 (1009 pts)
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Modulation: 8-DPSK

CHANNEL: Lowest (2402 MHz).

4 Agilent

Ref 78 dEpY/m #Atten B dB
#Avg
Log *
18

dB/

54.8
dBpY/

PRy

el R ey
o] wwwﬁ“”#”N“*wJ w(gﬂwavaﬂmwwNMMMANMAMWMVHWMvwww~nuwﬂ¢r~h
e

vz
53 FC
A AA
£if
FTun
Swp

Start 3.000 GHz Stop 12.758 GHz
#Res BH 1 MHz #\VBH 1 MHz #3weep 1 5 (1000 pts)

CHANNEL: Middle (2441 MHz).

% Agilent

Ref 70 dBpY/m #Atten 0 dBE
#Avy

dB/

1 AT _n'u_.l“r'

ol WWW'HW W’WMWWW
— *

54.a

PAwvg

Y1 uz
33 FC
A AA
£
FTun
Swp

Start 3.000 GHz Stop 12,758 GHz
#Res BH 1 MH= #\BW 1 MHz #oweep 1 s (1080 pts)
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CHANNEL: Highest (2480 MHz).
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# 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

#Atten § dB
*
. . MWWWMW
L AL e
W MWMWW
W
Stop 12,756 GHz
#+VEBH 1 MHz #Sweep 1 5 (1000 prs)

#Res BN 1 MHz
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

AT4@

WireLess

3 Agilent

Ref 78 dBpV/m

#Atten B dB

#Avg
Log

1@

D
54.9

b w-l'l'-nm

dBpY/ e
PAvg

WLove

53 FC
A AA

£t
FTun

Swp

Start 12,750 GHz
#Res BH 1 MHz

#BW 1 MHz

Stop 18.088 GHz
#3weep 1 5 (1000 prs)

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

FREQUENCY RANGE 18 GHz to 25 GHz.

3 Agilent

Ref 78 dBEpW/m

#Atten B dB

#Hvy
Log

18

D

dBpY/
PAva

Vo2

53 FC
A AR

£0f
FTun

Swp

Start 18088 GHz
#Res BH 1 MHz

#YBW 1 MHz

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

Modulation: GFSK

CHANNEL: Lowest (2402 MHz).

% Agilent

Ref 76 dBpY/m

#Atten 10 4B

#Hug
Log

18

54.8

dBpl/

PAvg

Wl W2

53 FC
A AA

£
FTun

Swp

Start 2.318 @0 GHz
#Res BH 1 MHz

#VBH 1 MHz

Stop 2.390 08 GHz
#3weep 1 s (10OO prs)

CHANNEL: Middle (2441 MHz).

3 Agilent

Ref 78 dEpV/m

#Atten 18 dB

#Peak

54.8

dBpY/

LgPy

VL2

53 FC
A AA

£0f
FTun

Swp

Start 2,319 08 GHz
#Res BH 1 MHz

#/BH 1 MHz
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CHANNEL: Highest (2480 MHz).
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# Agilent

Ref 78 dBpY/m #Atten 10 dB

#Avg
Log

18

D [RTRPRRRT TR RV Y [RATRTRTTE FUNPOTE TP RO (N (N P SR N Y

24.8

dBpl/

PAvg

W12

33 FC
A AA

£(f)
FTun

Swp

Start 2.318 88 GHz
#Res BH 1 MHz #VBH 1 MHz

Modulation: I1/4-DQPSK

Stop 2.390 0@ GHz
#5weep 1 s (1000 prs)

Eef 76 dBpW/m #Atten 10 dB

#Peak

EL a TR Y I P AR LY RVETRUS PETRINUR WP L W

dBEpY S n

LaAw
b1 vz

33 FC
A AA

£0f
FTun

Swp

Start 2.310 08 GHz
#Res BW 1 MHz #YBH 1 MHz

Stop 2.390 08 GHz
#5weep 1 5 (1008 pts)
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CHANNEL: Middle (2441 MHz).

5 Agilent

Ref 78 dBpY/m #Atten 18 dB
#Avg
Log *
16

EL g et okl AR sy g g Ly ot A

B/ ~
PAwvg

VY1 Y2
53 FC
A AA
£0f
FTun
Swp

Start 2,319 08 GHz Stop 2.39@ 60 GHz
#Res BW 1 MHz #JBH 1 MHz #Sweep 1 5 (1000 pts)

CHANNEL: Highest (2480 MHz).

# Agilent

Ref 78 dBpY/m #Atten 10 dB
#Pealk

EL@ D e e e P b S AL st a e e o e b it e B e

dBpY/
LaAy

Y1z
53 FC
A AR
E£f
FTun
Swp

Start 2.318 08 GHz Stop 2.390 08 GHz
#Res BW 1 MHz #YBH 1 MHz #Sweep 1 5 (1080 pts)
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Modulation: 8-DPSK

CHANNEL: Lowest (2402 MHz).

# Agilent

Ref 78 dBpY/m

#Atten 18 dB

#Avg
Log

18

Dl s petthsborbin

24.8

ey Ir-‘l b

dBpY/

FAwg

WLz

33 FC
A AA

£t
FTun

Swp

Start 2.318 08 GHz
#Res BH 1 MHz

#4BW 1 MHz

CHANNEL: Middle (2441 MHz).

Stop 2,398 @8 GHz
#5weep 1 5 (1008 pts)

- Agilent

Ref 78 dBpW/m

#Atten 10 4B

#Peak

Ol e e B FEWNE T

24.8

T

dBpY /s

p

LaAy

W1 w2

33 FC
A AA

£
FTun

Swp

Start 2.318 08 GHz
#Res BH 1 MHz

#/BW 1 MHz

Stop 2.390 80 GHz
#Sweep 1 5 (1000 pts)
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CHANNEL: Highest (2480 MHz).

% Agilent

Ref 70 dEpY/m

#Atten 16 4B

AT4@

#Hug
Log

18

54.8

Mm ik

ETITHEER LASNE, N
bty

dBpl/

PAvg

WLz

53 FC
A AA

£
FTun

Swp

Start 2.318 @0 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 88 GHz
#5weep 1 5 (1008 pts)

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

Modulation: GFSK

CHANNEL: Lowest (2402 MHz).

WireLess

3 Agilent

Eef 78 dBpY/m

#Atten 16 dB

#Feaak

R T e

546

et A it i

bt

LS LR

el 1
i1y e

dBpY /I

LaAy

W12

33 FC
A AR

£0f:
FTun

Swn

Start 2.483 508 GHz
#Res BH 1 MHz

#WBH 1 MHz

Stop 2.508 006 GHz
#Sweep 1 5 (1088 pts)
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CHANNEL: Middle (2441 MHz).

AT4@

WireLess

% Agilent

Ref 78 dBpW/m

#Atten 10 4B

#Avg
Log

18

Ol bored b b s M e

24.8

Hbhal A
TN N

dBpY /s

FAwvg

W1 w2

33 FC
A AA

£
FTun

Swp

Start 2.483 500 GHz
#Res BH 1 MHz

#/BW 1 MHz

CHANNEL: Highest (2480 MHz).

3 Agilent

Stop 2.500 000 GHz
#Sweep 1 5 (1000 pts)

Ref 78 dBpY/m

#Atten 10 dB

#Paak

de/

DI e,
54.0

Ut ‘!N'M

dBpl/
LaAw

V1 owe

33 FC
A AA

£if:
FTun

Swp

Start 2.483 506 GHz
#Res BH 1 MHz

#YBH 1 MHz

Report N°(NIE): 35012RRF.003
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Modulation: I1/4-DQPSK
CHANNEL: Lowest (2402 MHz).

- Agilent

AT4@

WireLess

Ref 78 dBpY/m #Atten 18 dB

#Avg
Log

18

EL ) Wbt g e bl g s o o b

dBpY/

FAwg

WLz

33 FC
A AA

£t
FTun

Swp

Start 2.483 58@ GHz

#hes BW 1 MHz #4BW 1 MHz

Stop 2.5600 006 GHz
#5weep 1 5 (1008 pts)

CHANNEL: Middle (2441 MHz).

% Agilent

Ref 78 dBpW/m #Atten 10 dB

#Peak

EL@ bbbt i At oyl sy g

dBpY/ I
LaAy

W1 w2

33 FC
A AA

£
FTun

Swp

Start 2.483 508 GHz

#Res BH 1 MHz #/BW 1 MHz

Stop 2.500 000 GHz
#Sweep 1 5 (1000 pts)
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CHANNEL: Highest (2480 MHz).

AT4@

WireLess

# Agilent

Ref 78 dBp\ /m #Atten 16 dB

#Avg
Log

18

g

ol
24.8

HA

dBpl/

PAvg

W12

33 FC
A AA

£(f:
FTun

Swp

Start 2.483 GBB GHz

#Res BHW 1 MHz #VBH 1 MHz

Stop 2.500 866 GHz
#Sweep 1 5 (1000 prs)

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

- Agilent

Ref 78 dBpY/m #Atten 10 dB

#Peak

ol
24.8

dBpY/

LgAy

W12

53 FC
A AA

£0f
FTun

Swn

Start 2.483 500 GHz

#Res BW 1 MHz #YBH 1 MHz

Stop 2.500 800 GHz
#Sweep 1 s (1088 pts)
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AT4@

WireLess

CHANNEL: Middle (2441 MHz).

5 Agilent

Ref 70 dBpY/m #Atten 10 4B
#Avg
Lag *
16

dB/

EL . JUCT PR TR IR R NECT TR RSP ey LS T TIVRRTERY RO AP LR e
dBRY/ [

PRva

Y1 vz
53 FC
A AA
£
FTun
SHp

Start 2.483 508 GHz Stop 2.580 008 GHz
#Res BH 1 MHz #yBW 1 MH=z #5weep 1 s C1OBA pts)

CHANNEL: Highest (2480 MHz).

- Agilent

Ref 78 dBpY/m #Atten 18 dB
#Peak

ol "m“”““*ﬂhhuhmehwmuh#mmmhudrmﬁwnhﬂwqhﬁwﬂuﬁﬁﬁhmMWWW.#+.waﬁw.A{mum@mm
540 P
dBpY/

LafAw

Y1 2
53 FC
A AA
£t
FTun
Swp

Start 2,483 506 GHz Stop 2.5600 006 GHz
#Res BH 1 MHz #YBW 1 MHz #5weep 1 5 (1008 pts)
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AT4@

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

SPECIFICATION

The field strength shall not exceed the following values:

WireLESS

Frequency Range Field strength (WV/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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Frequency range 30 MHz-1000 MHz.

No spurious signals were found in all the range.

Frequency range 1 GHz-25 GHz.

No spurious signals were found in all the range.

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

50

40

30

20

10

-10

-20

-30

-40

(This plot is valid for all three channels).
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REBW 100 kH=z RF ALL 10 dB
Ref Lwvl VEW 100 kH=z
ol dB* SWT 1 = Unit dBuvV/m
Eoodl
T,

Start 30 MH=z

97 MHz/

Page 139 of 142

Stop 1 GHz

WireLESS

2012-03-08



AT4@

WireLess

FREQUENCY RANGE 1 GHz-12.75 GHz.

¥ Agilent

Ref 78 JBpY/m #Atten @ dB
#Awvg

0| WW b T
54.0 e enall i

PRy

Y1 2
53 FC
A AA
£(f)
FTun
Swp

Start 1.888 GHz Stop 12,750 GHz
#Res BH 1 MHz #WBH 1 MHz #5weep 1 5 (1000 pts)

(This plot is valid for all three channels).

FREQUENCY RANGE 12.75 GHz-18 GHz.

- Agilent

Ref 78 dBpV/m #Atten B dB
#Pealk

54.9 e
dBpY /T I A

LaAy

Y1 Y2
53 FC
A AA
£
FTun
Swp

Start 12,758 GHz Stop 18806 GHz
#Res BW 1 MHz #YBH 1 MHz #Sweep 1 s (1000 pts)

(This plot is valid for all three channels).
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AT4@

WireLess

FREQUENCY RANGE 18 GHz-25 GHz.

- Agilent

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

1]

dBpY/
PRwg

Y1 oz
53 FC
A AA
£f)
FTun
Swp

Start 15.060 GHz Stop 25.000 GHz
#Res BH 1 MHz #YBH 1 MHz #Sweep 1 5 (1000 pts)

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

AT4@

WireLess

- Agilent

Ref 70 dBpY/m #Atten 10 dB

#Peak

EL 9 otV oA R T o

I'l Ih.1|'!I lhl-l‘.l'I"‘ILllFI A

Al ol

3 AR bt
el

dBpY/

LAy

Vi ove

53 FC
A AA

£(f
FTun

Swp

Start 2.310 86 GH=z
#Res BH 1 MHz

#BH 1 MHz

(This plot is valid for all three channels).

Stop 2.398 68 GHz
#Sweep 1 5 (1000 pts)

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

- Agilent

Ref 70 dBpY/m #Atten 10 dB

#Avg
Log

18

Dl Mot A Attt A, Pt s Ao Pl

54.8

Y
Lol

Nykars bbb
t

dBpY/

PAwvg
Y1 vz

53 FC
A AA

£
FTun

Swp

Start 2.483 500 GHz
#Res BH 1 MHz

#VBW 1 MHz

(This plot is valid for all three channels).
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