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IC LISTED REGISTRATION NUMBER MALAGA. C.LF. A29 507 456
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TEST REPORT
REFERENCE STANDARD:
USA FCC Part 15.247, 15.207 and 15.109

NIE ... : 28384RET.002 Alejandro Llamas ;ilfer};an%? gﬁiat::;e;;sr?;ez
(e posiion & signatus) .....s A Hamas R Lab. Manager  ROA9UZ G TP
Elaboration date ..........cccceceeveeuenenennenn : 2009-06-10
Identification of item tested ................ : BLUETOOTH BARCODE READER
Trademark .......ccccooiviiiiininiiee, : BARACODA
Model and/or type reference ................. : BRR-L, BRR-LA, BRR-LE, BRR-FS, BRR-FE
BRRT
BDR-L, BDR-LA, BDR-FS, BDR-FE
Serial number ........cccceveeviiiiiiinene : PROTOTYPE
Other identification of the product ........ : Commercial name: ROADRUNNERS EVOLUTION / FCC ID:

QSHAIRRNA (For models BRR-L, BRR-LA, BRR-LE, BRR-FS, BRR-FE)

Commercial name: TAGRUNNERS / FCC ID: QSHAIRRFI (For model
BRRT)

Commercial name: DUALRUNNERS / FCC ID: QSHAIRRFTI (For models
BDR-L, BDR-LA, BDR-FS, BDR-FE)

HW version: 2.4 / SW version: 1.37 (for models BRR-L, BRR-LA, BRR-LE,

BRR-FS, BRR-FE)
HW version: 3.1 / SW version: 1.37 (for models BRRT, BDR-L, BDR-LA,
BDR-FS, BDR-FE)
Features .......cccoeeveeviiiecieecie e : 3.7 V Rechargeable Li-ion battery, SPP, Bluetooth EDR
DeSCription ........cceveveeveeieniieneesieeeeenne : BLUETOOTH BARCODE READER
Applicant ............ccooevviiiiiiee : BARACODA
AdAress....coooevvveeeiiiiiieeeeeeeeeeeen : 36 rue de Turin, 75008 Paris, FRANCE
CIF/NIF/Passport.......cccceeeveereeeniveeneenns : 42876860000051
Contact person: Thierry Fortune
Telephone / FaX......cccoevuvevveeneeenieeiene : +33 13008 89 00
€-Mail: oo, : thierry.fortune@baracoda.com
Test samples supplier ......................... : Same as applicant
Manufacturer ............cccccoeoeeniencnnennn. : Same as applicant
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Test method requested ......................... See Standard

Standard ........cccocecevvivceccncncncnenee. . USA FCC Part 15.247: Operation within the bands 902 - 928 MHz, 2400 -
2483.5 MHz, and 5725 - 5850 MHz.

USA FCC Part 15.109: Receiver radiated emission.

FCC part 15.247 and Filing and Measurement Guidelines for Frequency
Hopping Spread Spectrum System DA 00-705 Released March 30, 2000.

USA FCC Part 15.207: Conducted limits.

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

PEEMO002: Medida de la emision conducida segun EN55022

Non-standardized test method ................ N/A
Used instrumentation ..............c.............. ‘conducted Measurements
Last Cal. date  Cal. due date
Spectrum  analyser  Agilent PSA

1. F4440A 2008/01 2010/01
2. Spectrum analyser R&S ESU 40 2007/11 2009/11
3. Bluetooth test set Anritsu MT8852A N.A. N.A.
4. DC power supply R&S NGPE 40/40 2008/11 2011/11
5. EMI Test Receiver R&S ESIB26 2007/08 2009/08
6. Transient limiter. HP 11947A 2007/01 2010/01
7 Line Impedance Stabilization Network 2008/01 2010/01

(LIS.N.) R&S. ESH2-Z5

Radiated Measurements

Last Cal. date  Cal. due date
Semianechoic Absorber Lined Chamber

1. IR 11. BS N.A. N.A.
2. Control Chamber IR 12.BC N.A. N.A.
3. Bilog antenna CHASE CBL6111 2009/03 2012/03
4. Antenna mast EM 1072 NMT N.A. N.A.
5. Rotating table EM 1084-4. ON N.A. N.A.
Double-ridge Guide Horn antenna 1-18
6. GHz HP 11966E 2008/03 2011/03
Double-ridge Guide Horn antenna 18-
7. 40 GHz Agilent 119665J 2008/09 2011/09
8. EMI Test Receiver R&S ESIB26 2007/08 2009/08
9 l;(isp[:e-amphﬁer Miteq JS4-12002600- 2008/07 2010/07
10.  Multi Device Controller EMCO 2090 N.A. N.A.
11.  Spectrum Analyzer R&S ESU40 2007/11 2009/11
12.  Spectrum Analyzer Agilent E4440A 2008/01 2010/01
RF  pre-amplifier =~ Miteq = AFSS5-
13. 04001300-15-10P-6. 2008/07 2010/07
14.  RF pre-amplifier Schaffner CPA 9231. 2009/03 2011/03
15.  Bluetooth test set Anritsu MT8852A. N.A. N.A.
16.  Antenna tripod EMCO 11968C. N.A. N.A.
Report template No. .............................. FDT08 11

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means, except in full, without the previous
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 4621.

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

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

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

General conditions

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

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

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

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

Uncertainty

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

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

Samples undergoing test have been selected by: the client.

Sample M/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
28384/63 Bluetooth device with BRR-LE Prototype 04/02/2009
integral antenna
Sample M/02 is composed of the following elements:
Control N° Description Model Serial N° Date of reception
28384/91 Bluetooth device with BRR-LE Prototype 05/03/2009
antenna connector
Sample S/01 is composed of the following elements:
Control N° Description Model Serial N° Date of reception
28384/101 Bluetooth device with BRR-LE Prototype 05/03/2009
integral antenna
28384/47 Power Supply Iu15—2‘2§0050- 0751 25/11/2008
1. Sample M/01 has undergone following test(s).
Radiated tests indicated in appendix A.
2. Sample M/02 has undergone following test(s).
Conducted tests indicated in appendix A.
3. Samples S/01 has undergone the next test(s):
Continuous conducted emission, power leads, in appendix B
Testing period
The performed test started on 2009-02-09 and finished on 2009-03-27.
The tests have been performed at AT4 wireless.
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Environmental conditions

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

Temperature Min. = 19 °C
Max. =21 °C
Relative humidity Min. =50 %
Max. =61 %
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

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

Temperature Min. =19 °C
Max. =21 °C

Relative humidity Min. =50 %
Max. = 61 %

Air pressure Min. = 1015 mbar
Max. = 1015 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q

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

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

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

Temperature Min. =23 °C
Max. =24 °C
Relative humidity Min. =51 %
Max. =52 %
Air pressure Min. = 1020 mbar
Max. = 1020 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

Summary

Considering the results of the performed test according to standard USA FCC Parts 15.247, 15.207 and 15.1009,
the item under test is IN COMPLIANCE with the requested specifications specified in the standard.

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

None.

Testing verdicts

Not applicable .......cccceveverienieieieeeceeeeeee, : NA
Pass..c.iiiii e : P
Fail oo : F
NoOt MEASUTEd. ...c..eeveeeieieiinienieniceeeeeieeeene s : NM

FCC PART 15 PARAGRAPH

VERDICT
NA| P | F |[NM

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

P

15.247 Subclause (a) (1) (iii). Number of hopping channels

15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time)

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

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

15.247 Subclause (c). Emission limitations conducted (Transmitter)

15.247 Subclause (c¢). Emission limitations radiated (Transmitter)

15.109. Radiated emission limits for receiver

15.207. Conducted limits

o | |w|m|m|m| T
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APPENDIX A: Test result
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TEST CONDITIONS

Power supply (V):

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

Declared Gain for antenna = 4.4 dBi

TEST FREQUENCIES:

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

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

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

RADIATED MEASUREMENTS

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

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

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

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

An additional horn antenna is used to control the equipment under test with the Bluetooth signalling unit
(Bluetooth test set).
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Section 15.247 Subclause (a) (1). 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) 932.69 932.69 935.90
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) 1323.72 1323.72 1317.31
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) 1307.69 1304.49 1301.28
Measurement uncertainty (kHz) +11
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Modulation: GFSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.
RBW 10 kHz Delta 1 [T1 ]
VBW 10 kHz 0.49 dB
Ref 10 dBm ATt 30 dB SWT 80 ms ©32.692307715 kHz
10 Offget c dB Markgr 1 [T1|]

] WUMMML e
/Yf\”“ Wi o

[ ., N
W W,
g e

=

|--50
|--60
--"70
|--80
-90
Center 2.402 GHz 200 kHz/ Span 2 MHz
20 dB BANDWIDTH Middle Channel: 2441 MHz.
RBW 10 kHz Delta 1 [T1 ]
VBW 10 kHz -0.53 dB
Ref 10 dBm ALt 30 dB SWT 80 ms 932.692307728 kHz
10 Offset 6 B Markgr 1 [T1]]

-15.65 dBm

o quvmwjthHqﬂVAL 2.440538462 GHz
Yl L
1 d?ﬁh r\FJ UL] f ﬁ

Dl -15.

o "W,

_ u\/
F—-50
-—60
=70
-—-80
-90
Center 2.441 GHz 200 kHz/ Span 2 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
RBW 10 kHz Delta 1 [T1 ]
VBW 10 kHz -0.76 dB
Ref 10 dBm Att 30 dB SWT 80 ms 935.897435922 kHz
10 Offset 6 dB Markgr 1 [T1
-13%.71 dBm
» tﬂrJ\ il 2.479539256 GHz
/W W\
[ ., WAUNV n.
D1 —-17.43 dBn?\ n
[, AT y
\v

My,

/fv"\l

--50

--60

--70

-850

-390

Center 2.48 GHz

Carrier frequency separation

= Agilent

Z00

kHz/

Span Z MHz

Ref 25 dBm
#Peak

iR

LogAw

V1 352
33 FC

E(f):
f>Gik
Swp

Start 2.439 500 GHz
#Res BM 30 kHz

Atten 30 dB

#YBH 188 kHz

-8.83 dE

Stop 2.442 588 GHz
Sweep 3.2 ms (GAL pts)

WireLESS

The hopping channel carrier frequencies are separated by a minimum of the 20 dB bandwidth of the

hopping channel.
Verdict: PASS
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Modulation: I1/4-DQPSK
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20 dB BANDWIDTH. Lowest Channel: 2402 MHz.
RBW 30 kHz Delta 1 [T1 ]
VBW 30 kHz 0.1l dB
Ref 0 dBm ALT 30 dB SWT 10 ms 1.323717949 MHz
0 offdet & 4B /q\f\jf\/\J\\/q\ Markdr 1 [T1
-20.99 dBm
/\n\/jm\\/\J \/VN//\nf\ 2.401333333 GHz

s N

1

\

W

\/’\/

*Qigw/’k\/

-50
--60
-70
--80
—90
=100
Center 2.402 GHz 200 kHz/ Span 2 MHz
20 dB BANDWIDTH Middle Channel: 2441 MHz.
RBW 30 kHz Delta 1 [T1
VBW 30 kHz 0.35 dB
Ref 0 dBm Att 30 dB SWT 10 ms 1.3237179%495 MHz
0 Offget 6 dB Markgr 1 [T1
/A\j\J/\ -24.71 dBm
Pt aa) 2.440333333 GHz

10 N
F/M w\

B DL 72/ 2 dBm SN
A

\

T

--50

--60

-70

-80

-90

-100

Center 2.441 GHz 200 kHz/
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
RBW 30 kHz Delta 1 [Tl ]

VBW 30 kHz -0.04 dB

Ref 0 dBm Att 30 dB SWT 10 ms 1.3173076392 MHzZ
0 Offset 6 B Markgr 1 [T1|]

/\ -24.07 dBm
N\/\ 2.479334538 GHz

o palan
S AN

-20

L - u
D1 7Sf dBm \
-30

A VN

-50

H

--60

F-70

--80

-90

-100

Center 2.48 GHz 200 kHz/ Span 2 MHz

Carrier frequency separation

# Agilent

Ref 20 dBm Atten 3@ dB —-@.19 4B
#Peak

LegAw

V1 s2
53 FC

£
f>50k
Swp

Center 2.441 080 GHz Span 18 MHz
#Res BH 1088 kHz #UBH 180 kHz Sweep 1.24 ms (681 pts)

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB
bandwidth of the hopping channel

Verdict: PASS
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Modulation: 8-DPSK

20 dB BANDWIDTH Lowest Channel: 2402 MHz.
RBW 30 kHz Delta 1 [T1
YVBW 30 kHz -0.25 dB
Ref 5 dBm Att 30 dB SWT 10 ms 1.307652308 MHz
OEfget 6 dB Markgr 1 [T1]]
0 — - T CTIBT

/\/\/\f\/\/\ 2.401346154 GHz
L 10 N\ o
/V W
=20 51 7']'7(.\3 dBm A
- / \\/

F-50
--60
—-70
--60
--90
Center 2.402 GHz 200 kHz/ Span 2 MHz
20 dB BANDWIDTH Middle Channel: 2441 MHz.
RBW 30 kHz Delta 1 [T1
VBW 30 kHz 0.08 dB
Ref 0 dBm Attt 30 dB SWT 10 ms 1.304487180 MHz
0 Offset 6 dB Markgr 1 [T1
/'\/\/\ ~22.53 dBm
_10 v 2.440344949 GHz
W\,L
e .

B D1 7.43 dBm 5
\

-50

--60

F-70

~-80

—-90

-100

Center 2.441 GHz 200 kHz/ Span 2 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
RBW 30 kHz Delta 1 [T1 ]
VEW 30 kHz 0.69 4B

Ref 0 dBm Att 30 dB SWT 10 ms 1.301282051 MHz

0 Offget 6 dB Markgr 1 [T1|]

/q\/AVWLf/\ -24.60 dBm
L 10 JAVAN 2.479342949 GHz
=NV ,\__\/\/\f\
--20 +
D1 —ji<\4 dBm 1\

-30 // \\\
| _40 /ﬁ
-s0
l--60
-70
l--s0
-g0

-100

Center 2.48 GHz 200 kHz/ Span 2 MHz

Carrier frequency separation

i Agilent

a Mkrl 1.698 MHz

Ref 16 dBm #Atten 20 dB —.®.2® dB
#Peak
Log iR 1

LaAv

¥l 52
53 FC

£
50k
Swp

Center 2.441 880 GHz Span 18 MHz
#Res B 188 kHz #\BH 180 kHz Sweep 1.24 ms (B@1 pts)

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB
bandwidth of the hopping channel.

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

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

RESULTS

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

Modulation: GFSK

Number of hopping frequencies: 39

% Agilent

Mkre 2.448 98 GHz

Ref 25 dBm Atten 38 dB 11.71 dBm
#Peak .

2

T Y e A S N R R R R AR R R R R e e e e et

LA
V1 52
Start 2.398 80 GHz Stop 2.441 06 GHz
#Res BW 518 kHz #BH 518 kHz Sweep 1 ms (601 pts)
Markear Tracea Type X Rxie Amplitude
1 [y Freg 2.482 81 GHz 12.38 dBm
2 1 Freg 2.448 B8 GHz 11.71 dEm
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Number of hopping frequencies: 40
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= Agilent

Ref 25 dBm

Atten 38 4B

Mkrz 2.458 87 GHz
18.83 dBEm

#Peak

&%g A Y Y Y Yy

RAAAAAARIASASRA

LaAw

V1 352

Start 2.439 00 GHz
#Res BH 518 kHz

#YBH 518 kHz

Stop 2.483 08 GHz
Swesp 1 ms (61 pts)

Marker Trace Type
1 1 Frag
2 1y Frag

¥ Axig
2.448 B3 GHz
2,480 BY GHz

Amplitude
11.E7 dBEm
18.83 dBm

WireLess

Total number of hopping frequencies:

Verdict: PASS
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Modulation: I1/4-DQPSK

Number of hopping frequencies: 39

Ref 20 dBm Atten 38 dB . 8.18 dBm

#Peak |

LegAw
V1 52
Start 2.398 00 GHz Stop 2.441 @8 GHz
#Res BH 518 kHz #VEH 518 kHz Sweep 1 ms (BB pts)
Markar Trace Typa W Axie Amplitude
1 1 Freg 2.482 A1 GH=z 1.19 dBm
2 1 Freg 2.448 BB GH=z A.168 dBm
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Number of hopping frequencies: 40

Mkrl 2.448 B3 GHz

Ref 26 dBm Atten 30 dB 0.27 dBm
#Peak

Log 1 .

1@ &

iy v T EATAV Vo) SV N EVETY WWWW”V“\
Offst \

5

dB l\

LegAw
V1 52
Start 2.439 00 GHz Stop 2.483 08 GHz
#Res BH 518 kHz #VEH 518 kHz Sweep 1 ms (BB pts)
Markar Trace Typa W Axie Amplitude
1 (& Freg 2.448 B3 GH=z A.27 dBm
2 1 Freg 2.4808 A7 GH=z -1.6H dBm

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

Number of hopping frequencies: 39

Ref 18 dBm #Atten 28 dB - 8.77 clBm

tPeak P N o R é
04 J‘(:1. M N ¥ R
16
dB/ |
gffst f
dB /,rj
ry
LaPy
V1 52
Start 2,398 88 GHz Stop 2.441 8@ GHz
#Res BH 518 kHz #\/BH 510 kHz Sweep 1 ms (681 pts)
Marker Trace Type ¥ Axic Amplitude
1 1 Freg 2.482 A1 GHz 1.19 dBm
2 1 Freg 2.448 A8 GHz A.77 dBm
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Number of hopping frequencies: 40

& Agilent

Mrl 2.448 83 GHz

Fef 18 dBm #Htten 20 dB B.83 dBm
#Peak [ 1 2
LOG B Wwww\mﬁf\f\;\
18
Y ‘\
Offst "
G
dB \”\.ﬂ
LaRy
W1 52
Start 2,439 80 GHz Stop 2.483 B8 GHz
#Fes BH 518 kHz #/BKH 518 kHz Sweep 1 ms (6O pts)
Marker Trace Tvpe ¥ Axis Amplitude
1 [ Freqg 2.448 B3 GH=z A.83 dBm
2 1) Freg 2.488 B7 GHz -1.43 dEm

Total number of hopping frequencies: 79

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

SPECIFICATION

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

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 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 401.5 ps (see next plot).

So we have 320.11 x 401.5 pus = 128.52 ms per 31.6 seconds.

4 Agilent

a Mkrl 46815 ps

Ref 25 dBm Atten 38 dB -8.24 4B
#Peak
Log *

[= R
[we)
e
=
]
-

—

LgAw

vl 52 ;7 -

53 FC (

g
FTun MM .nPJ
i ALY

Center 2.441 808 GHz Span @ Hz
Fes BH 1 MHz #/BH 1 MHz Sweep 760 ps (6O1 pts)

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

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

Each Tx-time per appearance is 1.665 ms (see next plot).

So we have 161.16 x 1.665 ms = 268.33 ms per 31.6 seconds.

= Agilent

a Mkrl  1.BBS ms
Ref 25 dBm Atten 38 4B -4.21 dB
#Peak
Lag *
16
dB/
Offst 1<f

dB

LgFw

Wl 52 ™

53 FC
AA
£t

FTun bt b

| ¥ ! T |

Center 2.441 808 GHz Span @ Hz
Res BH 1 MHz #YBW 1 MH=z Sweep 3 ms (BE1 pts)

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

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

Each Tx-time per appearance is 2.913 ms (see next plot).

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

% Agilent

a Merl 2913 ms
Ref 25 dBm Rtten 30 dB -0.66 dB
#Peak
Log *

& po—
2

=
—+
-+
[22]
jutd
=
-

LaAw

V1 52

33 FC
AA

£

FTun it i

Center 2.441 BAA GHz Span B Hz
Res BH 1 MHz #VBH 1 MH=z Sweep 4 ms (BB pts)

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 412.9 ps (see next plot).

So we have 320.11 x 412.9 us =132.17 ms per 31.6 seconds.

= Agilent

a Mkrl 4129 ps

Ref 28 dBm #Atten 30 dB -AE3 4B
#Peak

*

0ffst R
; i 1

LafAw (

Wi 52
33 FC

o g e et

Center 2.441 BBA GHz Span @ Hz
Fes BH 1 MHz YEH 1 MH=z Sweep 760 ps (681 pts)

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

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

Each Tx-time per appearance is 1.67 ms (see next plot).

So we have 161.16 x 1.67 ms = 269.14 ms per 31.6 seconds.

% Agilent

a Merl  1.67 ms

Ref 28 dBm #Atten 30 dB -2.56 dB
#Peak

*

—r e

LaAw

W1 s2
53 FC

AA
ey (N v v ATYRL it

FTun

Center 2.441 BAA GHz Span B Hz
Res BH 1 MHz WEH 1 MHz Sweep 3 ms (BB pts)

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

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

Each Tx-time per appearance is 2.92 ms (see next plot).

So we have 106.49 x 2.92 ms = 310.95 ms per 31.6 seconds.

% Agilent

a Merl  2.92 ms
Ref 28 dBm Rtten 30 dB 3.28 dB
#Peak
Log *

LaAw

W1 s2
53 FC

AA 2
£06): *“JW” WW ' 'b»ﬁ,ww'

FTun

Center 2.441 BAA GHz Span B Hz
Res BH 1 MHz YWEH 1 MHz Sweep 4 ms (BB pts)

Verdict: PASS
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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 411.7 ps (see next plot).
So we have 320.11 x 411.7 us =131.79 ms per 31.6 seconds.

5 Agilent

Ref 20 dBm

#Atten 30 4B

a Mkrl  411.7 ps
38,15 dB

#Feak

X

A ﬂi

LgAw

V1 52

83 FC
AA | A4

£(f): M W

FTun

=

Center 2.441 0800 GHz
Fes EW 1 MHz

Verdict: PASS

Report N°(NIE): 28384RET.002
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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 1.67 ms (see next plot).
So we have 161.16 x 1.67 ms = 269.14 ms per 31.6 seconds.

= Agilent

Ref 28 dEm

#Peak

LaAy

LY
53 FC

£0f
FTun

Center 2.441 086 GHz

#Atten 30 dB

a Mkrl 1.6 ms
-6.80 dB

*

[y
A

—&

g

rl
e

JVJW.W.I g P

" PR
LIS | e |

L m e i

el

i

Res EW 1 MHz

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 2.927 ms (see next plot).

So we have 106.49 x 2.927 ms = 311.70 ms per 31.6 seconds.

=5 Agilent

a Mkrl 2,927 ms
Ref 26 dBm #Atten 30 dB A.a1 dB
#Peak
Log *
18
dB/

Off5t T e L S e

1R
dB

LaAy

V1 52
53 FC

AR i
ECf W
FTun

Center 2.441 086 GHz Span B Hz
Res BH 1 MHz VBH 1 MH=z Sweep 4 ms (6O pts)

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

SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at 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) 10.98 9.98 8.29
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 4.4 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 15.38 dBm or

34.51 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) 2.76 1.08 -0.67
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 4.4 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 7.16 dBm or 5.20

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) 3.00 1.26 -0.36
Measurement uncertainty (dB) +1.5

The maximum declared antenna gain for this device is 4.4 dBi, therefore the maximum theoretical
peak radiated power (EIRP) in the three measurement channels for this device is 7.40 dBm or 5.49
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
Correction Factor (dB) 35.0 35.1 35.2
Maximum EIRP peak power (dBm) 18.21 17.68 16.49
Measurement uncertainty (dB) +4.0
Modulation: I1/4-DQPSK (2 Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Correction Factor (dB) 35.0 35.1 35.2
Maximum EIRP peak power (dBm) 6.79 6.81 5.84
Measurement uncertainty (dB) +4.0
Modulation: 8-DPSK (3Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Correction Factor (dB) 35.0 35.1 35.2
Maximum EIRP peak power (dBm) 7.05 7.13 6.16
Measurement uncertainty (dB) +4.0

Declared peak gain: 4.4 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.
RBW 3 MHz Marker 1 [Tl ]
VBW 3 MHz 10.928 dBm
Ref 15 dBm Att 30 dB SWT 2.5 ms 2.401855769 GHz
Offdet 6 4B z
10
. / \
viEw|
-—-10
-—-20
-30
-a0
-50
l-60
-70
l-50
Center 2.402 GHz 1 MHz/ Span 10 MHz
Modulation: GFSK Middle Channel: 2441 MHz.
RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHzZ 9.98 dBm
Ref 15 dBm Att 30 dB SWT 2.5 ms 2.440871795 GHz
Cffget & dB 1
10 — Y _‘\\\\\\\
BER [0
=0
-10
—20
30
—a0
-s0
—6o0
-70
-s0
Center 2.441 GHz 1 MHz/ Span 10 MHz
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK Highest Channel: 2480 MHz.

RBW 3 MHz
VBW 3 MHz
Ref 10 dBm Att 30 dB 1 SWT 2.5 ms

AT4@

Marker 1 [T1 1]

8.29 dBm
2.479887821 GHz

10 Offget 6 JB ///Jj,f~,_—__L__‘_“~H

\

--10

T~

F-20

F-30

--40

-50

--60

-70

--80

-90

Center 2.48 GHz 1 MHz/

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

RBW 3 MHz
VBW 3 MHz
Ref 5 dBm Att 30 dB N SWT 2.5 ms

Span 10 MHzZ

Marker 1 [T1 1]

2.76 dBm
2.401759615 GHz

offdet 6 dB e

T~

-30

-40

--50

--60

-70

--80

--90

Center 2.402 GHz 1 MHz/
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PEAK OUTPUT POWER (CONDUCTED)
Modulation: IT/4-DQPSK Middle Channel: 2441 MHz.
RBW 3 MHz Marker 1 [T1

VBW 3 MHz 1.08 dBm
Ref 5 dBm Att 30 dB SWT 2.5 ms 2.4407%1667 GHz

] .

F-20

F-30

-40

F—-50

-—60

--70

F—-80

--%0

Center 2.441 GHz 1 MHz/ Span 10 MHz

Modulation: I1/4-DQPSK Highest Channel: 2480 MHz.

RBW 3 MHz Marker 1 [T1
VBW 3 MHz -0.67 dBm
Ref 5 dBm Att 30 dB SWT 2.5 ms 2.479679487 GHz

Offget 6 dB 1

L] _\_‘\\\‘\\

10
/ \

F-40

--50

--60

=70

--80

F-20

Center 2.48 GHz 1 MHz/ Span 10 MHz

Report N°(NIE): 28384RET.002 Page 37 of 119 2009-06-10



AT4@

WireLESS

PEAK OUTPUT POWER (CONDUCTED).

Modulation: 8-DPSK Lowest Channel: 2402 MHz
RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 3.00 dBm
Ref 5 dBm Att 30 dB | SWD 2.5 ms 2.401951923 GHz
Offdet 6 dB .t |
o
[--10
[viEw| //26,//,/
30
l--40
-=0
l--¢0
70
l-s0
l--90
Center 2.402 GHz 1 MHz/ Span 10 MHz
Modulation: 8-DPSK Middle Channel: 2441 MHz.
RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 1.26 dBm
Ref 5 dBm Att 30 dB SWT 2.5 ms 2.440887821 GHz
offfet 6 dB -
o
1o " N
20
--30
l--a0
--=0
60
--70
-s0
-s0
Center 2.441 GHz 1 MHz/ Span 10 MHz
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.

RBW 3 MHz
VBW 3 MHz
Ref 5 dBm ALL 30 dB SWT 2.5 ms

AT4@

Marker 1 [T1 ]
-0.36 dBm
2.479759615 GHz

Qffget 6 dB 1

L] T

N

F-50

--60

=70

-90

Center 2.48 GHz 1 MHz/
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PEAK OUTPUT POWER (RADIATED).

Modulation: GFSK

@

Ref 25 dBm

Lowest Channel: 2402 MHz.

RBW 3 MHz
WVBW 3 MHz

Att 20 dB SWT 2.5 ms

AT4@

Marker 1 [TL
18.21 dBm
2.401823718 GHz

20

\\

10

/

N

F-10

F-20

F—-30

-40

--50

--60

--70

Center 2.402 GHz

Modulation: GFSK

@

Ref 25 dBm

1 MHz/

Middle Channel: 2441 MHz.

RBW 3 MHz
WVBW 3 MHz

Att 20 dB SWT 2.5 ms

Span 10 MHz

Marker 1 [T1 ]
17.68 dBm
2.440711538 GHz

20

/ ﬂ_—h\

/

T

F-10

F-20

F-30

-40

F-50

--60

--70

Center 2.441 GHz
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PEAK OUTPUT POWER (RADIATED).
Modulation: GFSK Highest Channel: 2480 MHz.

<§§> RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 16.49 dBm

Ref 25 dBm Attt 20 dB SWT 2.5 ms 2.479935897 GHz

20 +

] —W~—‘——~5_\\\‘\\\\\
MEE [0

7 .y

-0

F-10

F-20

F-30

F-40

F-50

F-60

-70

Center 2.48 GHz 1 MHz/ Span 10 MHz

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

® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 6.79 dBm

Ref 10 dBm Attt 20 dB SWT 2.5 ms 2.402000000 GHz

L] ﬂﬂ\\\

» / \
T~

--20

--30

--50

--60

l--70

-90

Center 2.402 GHz 1 MHz/ Span 10 MHz
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PEAK OUTPUT POWER (RADIATED).

Modulation: IT/4-DQPSK Middle Channel: 2441 MHz.
® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 6.81 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.440871795 GHz
10 —.
_ﬂ-ﬁ'&‘
//_/‘"_ M\\\
o
R “\‘\\\«\\
L
-20
--30
-40
l--50
--60
--70
-80
-90
Center 2.441 GHz 1 MHz/ Span 10 MHz

PEAK OUTPUT POWER (RADIATED).

Modulation: I1/4-DQPSK Highest Channel: 2480 MHz.
® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 5.84 dBm
Ref 10 dBm ALt 20 dB SWT 2.5 ms 2.479807692 GHz
10 v ]

\'\\

e T

F-20

-30

-40

-50

F-60

l--70

--80

-90

Center 2.48 GHz 1 MHz/ Span 10 MHz
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PEAK OUTPUT POWER (RADIATED).

Modulation: 8-DPSK Lowest Channel: 2402 MHz.
® RBW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 7.05 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.401519872 GHz
10
—0
~
/ \
L ~]
F-20
-30
F—40
--50
F-60
-70
-80
-90
Center 2.402 GHz 1 MHz/ Span 10 MHz
Modulation: 8-DPSK Middle Channel: 2441 MHz.
® REW 3 MHz Marker 1 [T1 ]
VBW 3 MHz 7.13 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.441064103 GHz
10 IS U
0 —
\
.,
--20
--30
——-40
--50
|-—-60
70
|--60
-390
Center 2.441 GHz 1 MHz/ Span 10 MHz
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PEAK OUTPUT POWER (RADIATED).

Modulation: 8-DPSK Highest Channel: 2480 MHz.
® RBW 3 MHZ Marker 1 [T1 ]
VBW 3 MHz 6.16 dBm
Ref 10 dBm Att 20 dB SWT 2.5 ms 2.480048077 GHz
10 b
‘{’,JIAJw/~’“’“”¢ﬂ—w"‘““~nh_~\~\\‘\\

L

-20

F-30

-—40

~-50

--60

70

F-50

-90

Center 2.48 GHz 1 MHz/ Span 10 MHz
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Section 15.247 Subclause (d). Band-edge compliance of conducted emissions (Transmitter)

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

RESULTS:
Modulation: GFSK

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

REW 300 kHz Delta 1 [T1
VBW 300 kHz -45.89 dB
Ref 15 dBm Att 30 dB SWT 2.5 ms —-2.043265%231 MHz
cffset & dB MarES 1 [T1
—10 IO Sz B
/ 2\401995192 GHz
o
/ \

D1 —-39.0% dBm 1 \

. J [
Joo

[--40

[--50

[--60

--70

--80 e

Start 2.39 GHz 1.5 MHz/ Step 2.405 GHz

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

WireLESS

RBW 300 kHz Delta 1 [T1 ]
VBW 300 kHz -51.87 dB
Ref 15 dBm Att 30 dB SWT 2.5 ms 3.870192308 MHz
Offget 6 dB 1 Markgr 1 [T1
F10 L 4 B TIBT
2.4798071692 GHz
D o
\
10 DL -11.45 dBm/ \
F-20

- ]

S

F-50

--60

=70

F-80

Start 2.475 GHz

Verdict: PASS

1.5 MHz/ Stop 2

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

Ref 15 dBm

Att 30 dB

RBW 300 KkHz Delta 1 [T1 ]
VBW 300 kHz —-47.
SWT 2.5 ms -1.8750000

.49 GHz

66 dB
00 MHz

Offset 6 dB Markdr 1 [T1
10 x' AL ey P
/ 2\%18%%23\772
BEZ [©
/
- Dl -9.2] dBm /
|--20 *j/
|--30
1rf
| _ bl L
40 A%

—-50

60

|-70

80

T

Start 2.39 GHz

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

RBW 300 kHz

AT4@

Delta 1 [T1 ]

VBW 300 kHz ~53.51 dB
Ref 15 dEm Att 30 dB SWT 2.5 ms 10.144230765 MHzZ
1 Offget 6 dB Marksgr 1 [T1|]
el 0 IT—aBm
ﬂ /.V\/W\ 2.475144231 cHz
EEE oV v Y
=
10 T —11.45 dem \
L-20
B \‘/\MJV
| a0 M
\4,\\.”\ 1
oM it IR A A LA Ao A A
50
60
L-70
L _co 3

Start Z.475 GHz

Verdict: PASS
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Modulation: I1/4-DQPSK

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

RBW 300 kHz Delta 1 [T1
VBW 300 kHz -41.29 dB
Ref 5 dBm Att 30 dB SWT 2.5 ms -2.163461538 MHz
B
Offget 6 dB Markdg 1 [T1]]
L, A
4 BT
// 2?X€204;269 CHz
10
/ \

D1 -17.78 dBm ] {

: [ 1

--60

--70

I-—a0 pidein

Start 2.39 GHz 1.5 MHz/ Stop 2.405 GHz

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

RBW 300 kHz Delta 1 [T1
VBW 300 kHz -41.83 dB
Ref 5 dBm Att 30 dB SWT 2.5 ms 3.461538462 MHz

Of fset 6 dB 1 Markgr 1 [T1

-0 =20 dBm
,f}\h\ 2.480024038 GHz
10

\

F-20

———D1 -21.73 dBm/
F-30

vA«ﬂJuhah«ﬂﬂwﬁAw \“VH\LMJuJMMbWF#MWWkMV&AWMUJ“ALVVJHMNTM

F-50

--60

F-70

-80

L o0 £

Start 2.475 GHz 1.5 MHz/ Stop 2.49 GHz

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

RBW 300 kHz
VBW 300 kHz

AT4@

Delta 1 [T1 ]
-41.76 dB

Ref 5 dBm Att 30 dB SWT 2.5 ms -2.307692308 MHz
B offfet 6 dB Mar];\ﬁﬁ 1J‘5\::1 ]/\M\
g o e
// 2.402043269 GHz
10
/
DL -17.44 dBm /
-z0 /
--30
1
a0
(WTPRLVENIVLY BYE NS PV VR, PR ATy N WYY PN/ WPT o
--=0
60
--70
-s0
L oo Pt
sStart 2.39 GHz 1.5 MHz/ Stop 2.405 GHz
Verdict: PASS
4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.
RBW 300 kHz Delta 1 [T1 ]
VEW 300 kHz -43.65 dB
Ref 5 dBm Att 30 dB SWT 2.5 ms £.442307692 MHzZ
off ety 6 dB Markgr 1 [T1]]
=0 ) 4 =1 T BT
vlwfpw\\fﬂuij/fpv\uJNM\\(”m%j\ 2.477043269 GHz
10
\
F20——%7 —>1.77 a=n
-0
s
W thony ottt atad- sk sl idd it
-50
l--60
70
l--s0
L o0 P
Start 2.475 GHz 1.5 MHz/ Stop 2.49 GHz
Verdict: PASS
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Modulation: 8-DPSK

AT4@

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

Att 30 dB

RBW 300 kHz
VBW 300 kHz

SWT 2.5 ms

Delta 1 [T1 ]
-40.97 dB
-2.163461538 MHz
B

Marksg 1 [T1]]
sy

4. UZ dBIm
// 2?&6204;269 GHz

D1 -17.91 dBm

[

F-20

|

\

F-30

-40

A

F-50

--60

-70

F-80

--90

Start 2.39 GHz

Verdict: PASS

1.5 MHz/

Stop 2.405 GHz

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

Ref 5 dBm

Att 3

RBW 300 kHz
VBW 300 kHz
0 dB SWT 2.5 ms

Delta 1 [T1 ]
-42.20 dB
3.4615328462 IMHz

Offset 6 dB

1

Markgr 1 [T1]]

/’\\

=1.2% dBm
2.480044077 GHz

10 /

\

=20 D1 -21.46 dB7
--30

I

A

F—-50

-—60

--70

F—-80

--%0

BT

Start 2.475 GHz

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

Att 30 dB

RBW 300 kHz
VBW 300 kHz
SWT 2.5 ms

Delta

AT4@

WireLESS

1 [T1 ]
-41.81 dB

—-3.389423077 MHz

Markdr 1 [§l
Vil a1 A

LN ]

//' 2.40307§923 GHz

<7 [SASwFi)

10
D1 -18. dBm

--20

—-30

--60

--70

--90

Start 2.39 GHz

Verdict: PASS

1.5 MHz/

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

Attt 30 dB

RBW 300 kHz
VBW 300 kHz
SWT 2.5 ms

Stop 2.405 GHz

Delta 1 [T1 ]

-43.75 dB
6.442307692 MHz

Marksg

r 1 [T1]]

/’”\.\

=J T3 aBm

2.477067308 GHz

F—20

\

D1 -21.13 dBm

F-30

F-50

F-60

=70

F-%0

Start 2.475 GHz

Verdict: PASS
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Section 15.247 Subclause (d). Band-edge compliance of radiated emissions (Transmitter)

SPECIFICATION:

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

RESULTS:

Band-edge compliance of radiated emissions

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

HIGHEST CHANNEL (2480 MHz):
Modulation: GFSK

Maximum field strength at 3 m. Peak value.

® REW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 105.69 dBuv/m
Ref 120 dBuv/m At 10 dB SWT 2.5 ms 2.479823718 GHz
120
F110 T
S
100
90
80
~70
60
50
40
30
20
Center 2.48 GHz 500 kHz/ Span 5 MHz

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.

® RBW 1 MHz Marker 1 [T1 ]
VBW 10 Hz 76.33 dBuv,/m
Ref 90 dBuv/m Att 10 dB SWT 2 s 2.4807561218 GHz
90
80 T
LN ,M«-——'-—"‘W""‘”!“'\
- E M [T A "‘-\.\\
70

e -

50

—40

=30

20

10

-0

-10

Center 2.48 GHz 500 kHz/ Span 5 MHz

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

® RBW 100 kHz Delta 1 [T1 ]
VBW 100 kHz 58.20 dB

Ref 110 dBuv Att 10 dB SWT 5 ms 4.038461538 MHz
110 Markdr 1 [T1|]

/-’\r\ 106196 aBuV

100 2.479971154 GHz

90 / \

80 / \

70

:jj/\} \‘wl\flr"‘\,m/\\M

50 \‘N

\’\WW\‘M&MJ‘J\M |

40 otk
30
=20
Fl
10
Start 2.478 GHz 1 MHz/ Stop 2.488 GHz
Hopping mode
® RBW 100 kHz Delta 1 [T1 ]
VBW 100 kHz -58.44 dB
Ref 110 dBuV Att 10 dB SWT 5 ms 4.166666667 MHz
ul

110 Markgr 1 [T1]]
{Jﬂ\ﬂ \’\ 107]42 dBpv
oo 2.479842949 GHz
ooy

80 \
=70

=0 ke E
M\u il s N
30
20
Fl
10
Start 2.478 GHz 1 MHz/ Stop 2.488 GHz

Note: No correction is applied for this relative measurement.
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Band edge compliance of radiated emissions
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Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
76.33 dBpV/m 58.20 dB (single carrier) 18.13 dBuV/m (single carrier) 54 dBpV/m
58.44 dB (hopping mode) | 17.89 dBpV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
105.69 dBuV/m 58.20 dB (single carrier) 47.49 dBuV/m (single carrier) 74 dBpV/m
58.44 dB (hopping mode) | 47.25 dBpV/m (hopping mode)
Verdict: PASS
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Modulation: I1/4-DQPSK

Maximum field strength at 3 m. Peak value.

® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 97.73 dBpvV/m
Ref 110 dBpvV/m Att 20 dB SWT 2.5 ms 2.479839744 GHz
110
-100 =
S, SN
// \\
[VIEW|
&= |,
| 0 //
/
60
—50
40
-30
=20
10
Center 2.48 GHz 500 kHz/ Span 5 MHz

Maximum field strength at 3 m. Average value.

® RBW 1 MHz Marker 1 [T1 ]

VBW 10 Hz 62.49 dBuv/m
Ref 110 dBpV/m Att 20 dB SWT 2 s 2.480032051 GHz
110
-100
90
80
70

1
||

60

50

40

30

20

10

Center 2.48 GHz 500 kHz/ Span 5 MHz

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

®

Hopping mode

®

*RBW 100 kHz
*VBW 100 kHz

Delta 1 [T1 ]
-48.27 dB

Ref 110 dBuV *Att 20 dB SWT 5 ms 3.541666667 MHz
110 Markgr 1 [T1]]
100407 dBuV
100 /}/Vv\’\\ 2.479971154 cuz |IEM
90 / \
80 / \
70 \/ \‘r
o\ \"\U\ Nr\
k/fu \'\V’ b\‘\‘\A t 3DB
| 50 ™ AC
! MW

|0 %WWM
30
20

Fl
10 ‘
Start 2.478 GHz 1 MHz/ Stop 2.488 GHz

Ref 110 dBpv

*Att

*RBW 100 kHz
*VBW 100 kHz
SWT 5 ms

20 dB

Delta 1 [T1 ]
-50.13 dB

5.512820513 MHz

Markdr 1 [T1]]
9999 dBpv

2.478016026 cuz |IEM

80

|
L—
e

60

50

AC

L.

s M

40

30

20

10

F1l

Start 2.478 GHz

1 MHz/

Note: No correction is applied for this relative measurement.
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Band edge compliance of radiated emissions
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Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
62.49 dBpV/m 48.27 dB (single carrier) 14.22 dBuV/m (single carrier) 54 dBpV/m
50.13 dB (hopping mode) | 12.36 dBpV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
97.73 dBpV/m 48.27 dB (single carrier) 49.46 dBuV/m (single carrier) 74 dBpV/m
50.13 dB (hopping mode) | 47.60 dBpV/m (hopping mode)
Verdict: PASS
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Modulation: 8-DPSK

Maximum field strength at 3 m. Peak value.

®

RBW 1 MHz
VBW 1 MHz

AT4@

WireLESS

Marker 1 [T1 ]
98.00 dBuV/m

Ref 110 dBuv/m ALt 20 dB SWT 2.5 ms 2.479975962 GHz
110

100 ﬂﬂ_’;

I—
/ \

90

80

L

60

50

40

30

20

10

Center 2.48 GHz

500 kHz/

Maximum field strength at 3 m. Average value.

@

RBW 1 MHz

Span 5 MHz

Marker 1 [T1 ]

VBW 10 Hz €2.44 dBuv/m

Ref 110 dBuv/m Att 20 dB SWT 2 s 2.479919872 GHz
110
100

=90

80

=70

1
[

60 /

., / "‘\\

40

30

20

10

Center 2.48 GHz 500 kHz/ Span 5 MHz

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

® RBW 100 kHz Delta 1 [T1 ]
VBW 100 kHz -48.22 dB
Ref 110 dBuv ALt 20 dB SWT 5 ms 3.541666667 MHzZ

110 Markgr 1 [T1]|]

100{01 dBuv
2.479971154 GHz

N
HNER
el W

Lo A/

40

30

20

F1l
10 ‘

Start 2.478 GHz 1 MHz/ Stop 2.488 GHz

Hopping mode

® RBW 100 kHz Delta 1 [T1 ]
VBW 100 kHz -49.64 dB

Ref 110 dBuv Att 20 dB SWT 5 ms 4.519230769 MHz
110 Markdr 1 [T1]]

9994 dBpV
100 4 2.479009615 GHz

90 \
80 \
70

., ) MM \/\ml .
W

40

WMW e A A

30

20

Fl

10

Start 2.478 GHz 1 MHz/ Stop 2.488 GHz

Note: No correction is applied for this relative measurement.
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Band edge compliance of radiated emissions
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Fundamental max. average Delta value Calculated value 3 m Limit
value 3 m
62.44 dBpV/m 48.22 dB (single carrier) 14.22 dBuV/m (single carrier) 54 dBpV/m
49.64 dB (hopping mode) | 12.80 dBuV/m (hopping mode)
Fundamental max. Peak Delta value Calculated value 3 m Limit
value 3 m
98.00 dBpV/m 48.22 dB (single carrier) 49.78 dBuV/m (single carrier) 74 dBpV/m
49.64 dB (hopping mode) | 48.36 dBuV/m (hopping mode)
Verdict: PASS
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Section 15.247 Subclause (d). Emission limitations conducted (Transmitter)

SPECIFICATION

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

RESULTS.:

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

RBW 100 KkHz Marker 1 [T1 ]
VBW 100 kHz 10.%94 dBm
Ref 20 dBm Att 40 dB SWT 2.5 = 2.390%45513 GHz
20 Offset <) B
ll
10
0
5 D1 -©.0¢ dBm
-20
-30
WA , . T T
I Al STV AP S ey T T v e e e T e i
-50
--60
F-70
-80

Start 30 MHz 2.497 GHz/ Stop 25 GHz

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

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

RBW 100 kHz Marker 2 [T1 ]

VBW 100 kHz -39.56 dBm
Ref 20 dBm Att 40 dB SWT 2.5 s 1.871939103 GH:
20 Offset 3 B Markgr 1 [T1 /(]

1¢.14 dBm
|10 2.430961538 GHz
-0
—10 = ABx
--20
=30
3
40 et} b ) ok RN |
WWWWW IR WA W T I

F-50
--60
--70
-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

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

Verdict: PASS

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

RBW 100 kHz Marker 2 [T1 ]
VBW 100 kHz -37.16 dBm
Ref 20 dBm Att 40 dB SWT 2.5 s 4.951971154 GHz
20 Offget 6 dB Markgr 1 [T1]|]
-13 dBm
10 2.4709774564 GHz
0
-10 =
D1 -11. dBm
-20
-30
40 M . , T ) A g e phat]
NPT TN WS I YR OV i ey Ay W
--50
-60
-70
-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz

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).

Marker 1 [Tl

2.390945513 GHz

<=
o

[--10

[--20

[--30

--50

-60

=70

[--80

[--90

Start 30 MHz

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

Verdict: PASS

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

5 dBm

Offget 6

--10

--20

D1 -21.

F-30

--40

--50

F-60

g™

--70

--80

--90

Start 30 MHz

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).

RBW 100 kHz Marker 1 [T1
VBW 100 kHz -3.34 dBm
Ref 5 dBm ALt 30 dB SWT 2.5 s 2.470977564 GHz

Offgset 6 dB

10

--20

Dl -23.34 dBm

--30

40

60

--70

-—-80

-—-90

Start 30 MHz 2.497 GHz/ Stop 25 GHz

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

Verdict: PASS
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Modulation: 8-DPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).
RBW 100 kHz Marker 1 [T1 ]

VBW 100 kHz -1.54 dBm
Ref 5 dBm Att 30 dB SWT 2.5 s 2.390945513 GHz

F-20

D1 -21.%4 dBm

--30

=70

--80

F-90

Start 30 MHz 2.497 GHz/ Stop 25 GHz

Note: The peak above the limits is the carrier frequency.
Verdict: PASS
2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz 1.48 dBm
Ref 5 dBm Att 30 dB SWT 2.5 s 2.430961538 GHz
Offjet [3) B
0
H-10
[-20

D1 -21.48 dBm

[--30

F-60

F-70

[--80

F-90

Start 30 MHz 2.497 GHz/ Stop 25 GHz

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).

RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz —-2.05 dBm
Ref 5 dBm Att 30 dB SWT 2.5 s 2.470977564 GHz

Offget 6 dB

10

-20
D1 -22.05 dBm

F-30

- k
T it o AN A A A0

--60

--70

--90

Start 30 MHz 2.497 GHz/ Stop 25 GHz

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

Verdict: PASS
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Section 15.247 Subclause (d). 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.

No spurious signals found in all the range for all modulation modes.

Frequency range 1 GHz-25 GHz
Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2337.821 \Y Peak 43.18 +4.0
2337.821 \Y Average 33.83 +4.0
2358.333 \Y Peak 43.81 +4.0
2358.333 \% Average 31.20 4.0
2365.769 \Y Peak 46.61 +4.0
2365.769 \% Average 33.77 4.0
2369.744 \Y Peak 47.45 4.0
2369.744 \Y Average 35.00 +4.0
2376.026 \Y Peak 52.05 4.0
2376.026 \% Average 42.29 4.0
2381.923 \Y Peak 50.57 +4.0
2381.923 \% Average 38.30 4.0
2386.025 \Y Peak 50.11 4.0
2386.025 \% Average 37.58 4.0
2390.000 \Y Peak 50.89 +4.0
2390.000 \% Average 37.27 4.0
2497.792 \Y Peak 42.55 +4.0
2497.792 \% Average 33.15 4.0
3203.317 \Y Peak 45.40 4.0
3203.317 \% Average 28.63 4.0
4002.980 \Y Peak 28.65 4.0
4002.980 \% Average 24.83 4.0
4803.904 \Y Peak 57.36 4.0
4803.904 \% Average 50.01 4.0
7205.897 \Y Peak 46.86 4.0
7205.897 \4 Average 32.34 4.0
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2. CHANNEL: MIDDLE (2441 MHz).
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Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2312.949 \Y Peak 44.42 +4.0
2312.949 \Y Average 36.33 +4.0
2345.000 \Y Peak 44.87 +4.0
2345.000 \% Average 36.58 4.0
2377.180 \Y Peak 45.12 +4.0
2377.180 \% Average 35.43 4.0
2485.192 \Y Peak 42.54 +4.0
2485.192 \Y Average 29.90 +4.0
2489.000 \Y Peak 38.85 +4.0
2489.000 \% Average 26.02 4.0
2492.702 \Y Peak 40.64 +4.0
2492.702 \Y Average 27.57 +4.0
3255.353 \Y Peak 40.27 4.0
3255.353 \% Average 25.96 4.0
4068.237 \Y Peak 38.05 4.0
4068.237 \% Average 24.78 4.0
4881.939 \Y Peak 55.34 4.0
4881.939 \% Average 37.23 4.0
7322.837 \Y Peak 46.57 4.0
7322.837 \% Average 32.54 4.0
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3. CHANNEL: HIGHEST (2480 MHz).
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Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2319.872 \Y Peak 44.95 +4.0
2319.872 \% Average 36.17 4.0
2323.846 \Y Peak 37.95 +4.0
2323.846 \% Average 26.26 4.0
2351.923 \Y Peak 47.35 +4.0
2351.923 \% Average 39.43 4.0
2376.154 \Y Peak 42.18 +4.0
2376.154 \Y Average 30.05 +4.0
2384.231 \Y Peak 46.99 +4.0
2384.231 \Y Average 38.47 +4.0
2483.500 \Y Peak 55.45 +4.0
2483.500 \% Average 45.98 4.0
2491.988 \Y Peak 48.24 4.0
2491.988 \Y Average 35.94 +4.0
2495.981 \Y Peak 47.59 4.0
2495.981 \% Average 32.37 4.0
2499.974 \Y Peak 46.78 4.0
2499.974 \% Average 34.00 4.0
3397.260 \Y Peak 39.10 4.0
3397.260 \% Average 24.89 4.0
4959.904 \Y Peak 55.01 +4.0
4959.904 \% Average 36.85 4.0
7439.885 \Y Peak 43.93 +4.0
7439.885 \% Average 31.56 4.0
Verdict: PASS
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Modulation: I1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

AT4@

WireLESS

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2337.949 \Y Peak 37.84 +4.0
2337.949 \% Average 27.83 4.0
2370.1282 \Y Peak 42.59 4.0
2370.1282 \Y Average 33.25 +4.0
2376.026 \Y Peak 45.10 +4.0
2376.026 \% Average 37.02 4.0
2386.026 \Y Peak 47.92 +4.0
2386.026 \% Average 40.42 4.0
2497911 \Y Peak 34.30 +4.0
2497911 \Y Average 24.69 +4.0
3203.125 \Y Peak 39.30 4.0
3203.125 \Y Average 24.80 +4.0
4796.875 \Y Peak 45.09 4.0
4796.875 \% Average 29.10 4.0
9687.500 \Y Peak 48.58 +4.0
9687.500 \" Average 36.03 +4.0
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2. CHANNEL: MIDDLE (2441 MHz).

AT4@

WireLESS

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)

2313.205 \Y Peak 37.13 +4.0
2313.205 \% Average 28.98 4.0
2344.872 \Y Peak 37.74 +4.0
2344.872 \Y Average 28.01 +4.0
2377.051 \Y Peak 38.63 +4.0
2377.051 \% Average 28.30 4.0
2488.868 \Y Peak 36.81 +4.0
2488.868 \% Average 26.30 4.0
3250.000 \Y Peak 37.51 +4.0
3250.000 \% Average 24.67 4.0
4875.000 \Y Peak 42.35 +4.0
4875.000 \% Average 27.68 4.0
9687.500 \Y Peak 50.30 4.0
9687.500 \Y Average 36.26 +4.0

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)

2320.000 \Y Peak 37.37 +4.0
2320.000 \% Average 28.30 4.0
2352.051 \Y Peak 38.85 4.0
2352.051 \Y Average 30.48 +4.0
2384.103 \Y Peak 37.46 4.0
2384.103 \% Average 28.97 4.0
2496.060 \Y Peak 40.99 +4.0
2496.060 \% Average 28.87 4.0
3396.875 \Y Peak 37.88 4.0
3396.875 \Y Average 24.36 4.0
4958.125 \Y Peak 41.17 4.0
4958.125 \Y Average 27.18 4.0
9687.500 \Y Peak 49.13 4.0
9687.500 \" Average 36.02 +4.0

Verdict: PASS
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Modulation: 8-DPSK

1. CHANNEL: LOWEST (2402 MHz).

AT4@

WireLESS

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2337.949 \Y Peak 36.95 +4.0
2337.949 \% Average 27.88 4.0
2370.000 \Y Peak 42.99 +4.0
2370.000 \% Average 33.41 4.0
2376.026 \Y Peak 44.88 +4.0
2376.026 \% Average 37.08 4.0
2497.964 \Y Peak 34.66 +4.0
2497.964 \% Average 24.80 4.0
3203.125 \Y Peak 37.45 +4.0
3203.125 \Y Average 25.07 +4.0
4796.875 \Y Peak 44.60 +4.0
4796.875 \% Average 29.26 4.0
9687.500 \Y Peak 48.88 +4.0
9687.500 \" Average 36.04 +4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
2312.821 \Y Peak 37.08 4.0
2312.821 \Y Average 28.90 +4.0
2376.923 \Y Peak 37.53 +4.0
2376.923 \% Average 28.08 4.0
2345.000 \Y Peak 36.52 4.0
2345.000 \% Average 28.04 4.0
2488.947 \Y Peak 36.76 +4.0
2488.947 \% Average 26.11 4.0
3250.000 \Y Peak 37.54 4.0
3250.000 \% Average 24.71 4.0
4875.000 \Y Peak 41.80 4.0
4875.000 \% Average 27.83 4.0
9687.500 \Y Peak 48.50 4.0
9687.500 \" Average 35.48 +4.0
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3. CHANNEL: HIGHEST (2480 MHz).

AT4@

WireLESS

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)

2319.744 \Y Peak 37.10 +4.0
2319.744 \Y Average 28.43 +4.0
2351.923 \Y Peak 38.29 +4.0
2351.923 \% Average 30.56 4.0
2384.231 \Y Peak 37.93 +4.0
2384.231 \Y Average 28.71 +4.0
2495.981 \Y Peak 41.34 +4.0
2495.981 \% Average 28.90 4.0
3296.875 \Y Peak 36.94 +4.0
3296.875 \% Average 24.22 4.0
4953.125 \Y Peak 40.63 +4.0
4953.125 \Y Average 26.97 4.0
9687.500 \Y Peak 49.19 +4.0
9687.500 \" Average 35.50 +4.0

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

RBW 100 kHz RF At t 5 dB
Ref Lvl VBW 100 kHz

60 dB* SWr 2 s Uni t dByV/
60

50 |

|
40 recls
.MWW

10

-10

-20

-30

- 40

Start 30 MHz 97 MHz/ Stop 1 Gz

(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).

® RBW 1 MHz
VBW 1 MHz

Ref 70 dBpvV/m Att 0 dB SWT 500 ms
70
60
1 PK D1 54 dB*
MAH | o X
VRPN Ny
WWW o ,,HMWMWM

AN ok A

20

10

--10

F-20

-30

Start 1 GHz 200 MHz/ Stop 3 GHz

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

CHANNEL: Middle (2441 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 500 ms
70
60
1 PK D1 54 dB*
MAXH =0
ALttt
W"'}WW\;‘ MJ\AAMM'\/\"“"W
b b, Lagdi e p Mo
W/.M

10

-10

F-20

=30

Center 2 GHz 200 MHz/ Span 2 GHz

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

@

Ref 70 dBuv/m

AT4@

RBW 1 MHz
VBW 1 MHz
dB SWT 500 ms

70

[-60

D1 54 dE
lco

2 av

MAXH g M Lo o

20

10

--10

[--20

-30

Center 2 GHz

200 MHz/ Span 2 GHz

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

Modulation: I1/4-DQPSK

CHANNEL: Lowest (2402 MHz).

@

RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att dB SWT 500 ms
70
60
D1 54 dB*
- Mw
WM
2 av MWMW
MAXH W«M«Mm ‘/v//”\\k‘ﬂ
M
Wy
MMW
Q STV bt |
20
10
o
--10
F-20
-30
Start 1 GHz 200 MHz/ Stop 3 GHz

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

® RBW 1 MHz
VBW 1 MHz
Ref 70 dBpVv/m Att 0O dB SWT 500 ms
70
60
Dl 54 di*
o 4 e
A A Y
2 av MW«MMW
MANH Wl LA A LAY yL
\___Mmﬁ/——v—’/m—l
N,
. MWM - e
20
|10
o
|10
20
-30
Start 1 GHz 200 MHz/ Stop 3 GHz
Note: The peak shown in the plot is the carrier frequency.
CHANNEL: Highest (2480 MHz).
® RBW 1 MHz
VBW 1 MHz
Ref 70 dBpv/m Att O dB SWT 500 ms
70
60
D1 54 di*
L i
WW
2 av WMWM
MANH WWMW J
N T
ISy
ot
WE L, "»—.W""NM i
20
|10
o
|10
|20
-30
Start 1 GHz 200 MHz/ Stop 3 GHz

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

CHANNEL: Lowest (2402 MHz).

@

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 500 ms
70
60
1 PK D1l 54 dB+*
MAYH
- ﬁkkuvvafﬂkhxquhAf
P
WMW
=== CAPY Ao h A b oAl
J\”‘Nf S
M’v
WMW
N -
20
10
-0
F-10
--20
=30
Start 1 GHz 200 MHz/ Stop 3 GHz

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

CHANNEL: Middle (2441 MHz).

®

1 PK
MAXH

RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 500 ms
70
60
D1 54 dB*
B A PN
NWWW“NNMWAUVUNNUwHthhW“WMAAkLJwNHNMLVAuWﬂMWh
%‘MMMN"‘“ KJ
I,
S
MWMJJJ
Lot
Bl
20
10
o
-10
--20
-30
Start 1 GHz 200 MHz/ Stop 3 GHz

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

<§§> RBW 1 MHz
VBW 1 MHz

Ref 70 dBpv/m Att 0 dB SWT 500 ms

70

6o
Dl 54 dp*

L
" WNMWMWW

= W e v o S DU

20

10

F-10

F-20

-30

Start 1 GHz 200 MHz/ Stop 3 GHz

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).

® RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 500 ms

70

60
1 PK D1 54 {B*
MAXH

N A\ww i’
4o JUSYY

-~_\\///fA\\N““~V-fv~vM,\Nﬂ/”h/N\\“‘fJHVN

| 50 dor"]

20

10

o

-10

--20

-30

Start 3 GHz 975 MHz/ Stop 12.75 GHz

CHANNEL: Middle (2441 MHz).

<§§> RBW 1 MHz
VBW 1 MHz

Ref 70 dBuvV/m Att 0 dB SWT 500 ms

70

o= |

D1 54 dp*

2 av
MAWH |

50 IAM
Sﬁﬁm,m

F-10

-20

-30

Start 3 GHz 975 MHz/ Stop 12.75 GHz
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CHANNEL: Highest (2480 MHz).

® REW 1 MHz
VBW 1 MHz

Ref 70 dBuvV/m Att 0 dB SWT 500 ms

70

=60
1 PK D1 54 dg~*
MAXH

" L\MN} Y
M‘“M st
== |, o]

WJ W\M/”M\

| 50 A

MW

=20

10

-0

--10

--20

-30

Start 3 GHz 975 MHz/ Stop 12.75 GHz
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Modulation: I1/4-DQPSK
CHANNEL: Lowest (2402 MHz).

@

2 AV
MAXH

Ref 70 dBpvV/m

ALt

AT4@

RBW 1 MHz
VBW 1 MH=z
de SWT 60 ms

70

|60

B I MWMMMMMA MW

--10

--20

-30

Start 3 GHz

CHANNEL: Middle (2441 MHz).

@

2 av
MAXH

Ref 70 dBuvV/m

Att

975 MHz/ Stop 12.75 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 60 ms

70

60

D1 54 dp*

20

i

30

3

. |
NV EE S
e

20

10

-10

F-20

-30

Start 3 GHz
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CHANNEL: Highest (2480 MHz).

<§§> RBW 1 MHz
VBW 1 MHz

Ref 70 dBpv/m Att O dB SWT 60 ms

70

=60
Dl 54 dp*
== |, " o
o av M MMW
e | M‘WM

A M

20

10

F-10

F-20

=30

Start 3 GHz 975 MHz/ Stop 12.75 GHz
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Modulation:
CHANNEL:

®

2 AV
MAXH

CHANNEL:

@

2 av
MAXH

8-DPSK
Lowest (2402 MHz).

Ref

70 dBpV/m Att o]

dB

RBW 1 MHz
VBW 1 MHz
SWT 60 ms

AT4@

70

60

DL 54 dp*

—50

—40

30

o

SIS
{f

Y

W
W

Wl N

20

10

—-10

-20

-30

Start 3 GHz

Middle (2441 MHz).

Ref

70 dBpv/m Att O

975 MHz/

dB

RBW 1 MHz
VBW 1 MHz
SWT 60 ms

Stop 12.75 GHz

70

60

D1 54 dp*

=50

IV

-40

posas
'M\/

{
31
5

30

|
WMJWW
| e

Vs

20

10

F-10

=20

-30

Start 3 GHz

Report N°(NIE): 28384RET.002

975 MHz/

Page 86 of 119

Stop 12.75 GHz

WireLESS

2009-06-10



AT4@

WireLESS

CHANNEL: Highest (2480 MHz).

® RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 60 ms
70
-eo
D1 54 dBp*
20 - e
2 av W"NWM MWWW
e M “‘ A\\M
30 v«f”’w
WW“WW
20
10
-0
--10
--20
-30
Start 3 GHz $75 MHz/ Stop 12.75 GHz
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

@

AT4@

WireLESS

RBW 1 MHz

VBW 1 MHz
Ref 65 dBupv/m Att O dB SWT 1 s
eo
DL 54 di
50
Y
Admuna s Mﬂhbhifﬁ
2 av mﬁ“kuwwﬂA“A"AﬁQK \M'vkw““\w«uwﬂmv A g M
MAXH Y N
;EQN\dJN N
[ AN
(et W SNGPRIAEY
oo
1o
o
F-10
20
30
Start 12.75 GHz 525 MHz/ Stop 18 GHz

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

FREQUENCY RANGE 18 GHz to 25 GHz.

®

Ref 65 dBuV/m

AtEL

dB

RBW 1 MHz
VBW 1 MHz
SWT 1 s

60

D1 54 dp*

S |so
WWW

2 av *[-40

MAXH | A AT

/ﬁrmVJWWV\AAMMAA

-30

F20

10

F-10

-20

-30

sStart 18 GHz

700 MHz/ Stop 25 GHz

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

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
Modulation: GFSK

CHANNEL: Lowest (2402 MHz).

@

1 PK
MAXH

CHANNEL: Middle (2441 MHz).

®

1 PK
MAXH

Report N°(NIE)

RBW 1 IMHz
VBW 1 MHz

Ref 70 dBpvV/m Att 0 dB SWT 500 ms
70
60
D1 54 dj
|50 N N
W\J W
|40 A m.f\.“/wr/ A
MWW A et
oo o " W
J U AW
kw“,\nw/~vv/\j\/\wvwr“”f
20
10
o
--10
-20
-30
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
RBW 1 MHz
VBW 1 MHz
Ref 70 dBuv/m Att 0 dB SWT 500 ms

70

60

D1 54 dj

20

=

fﬂmwﬂwwwﬂmMMWJ T
JAN TN A B DYV R AV,

20

10

-10

-20

=30

Start 2.31 GHz

: 28384RET.002

8 MHz/ Stop 2.39 GHz
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CHANNEL: Highest (2480 MHz).

@

1 PK
MAYH
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RBW 1 MHz
VBW 1 MH=z

Ref 70 dBuvV/m Att 0 dB SWT 500 ms

70

o et
YN A N Av AW

B e ! NI ag

20

10

—-10

F-20

=30

Start Z.31 GHz

8 MHz/ Stop 2.39 GHz
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Modulation: I1/4-DQPSK

CHANNEL: Lowest (2402 MHz).

Ref 70 dBpvV/m

ALt 0

dB

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz
SWT 500 ms

70

[-60

1 PK D

50

1 54 dp~*

.

-
C
-
-

30

ok
(

20

10

--10

--20

-30

Start 2.31 GHz

CHANNEL: Middle (2441 MHz).

@

Ref 70

dBpv/m

Attt s)

8 MHz/ Stop 2.39 GHz

RBW 1 MHz
VBW 1 MHz
SWT 500 ms

70

D1 54 df

i

--10

--20

-30

Start 2
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CHANNEL: Highest (2480 MHz).

@

2 av
MAXH

Report N°(NIE): 28384RET.002

Ref 70 dBuvV/m

RBW 1 MHz
VBW 1 MHz

Att 0 dB SWT 500 ms

AT4@

70

60

D1 54 di

50

40

30

P
BENAN.

RO AV T
.

(
ks

20

10

=10

-20

-30

Start 2.31 GHz

8 MHz/
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Modulation: 8-DPSK

CHANNEL: Lowest (2402 MHz).

@

1 PK
MAXH

CHANNEL: Middle (2441 MHz).

@

1 PK
MAXH
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RBW 1 MHz
VBW 1 MHz
Ref 70 dBuv/m Att O dB SWT 500 ms
70
60
Dl 54 di
|50
| .0 wNN\kAﬂ/ .
muAlmeJML4w¢4gthMquﬂﬂm/
“V“JduwwAWw“\uthv*”W“”WKLVHMMMA ~/\\“_¢/
-, N
e~ —
20
10
o
[--10
|--20
-30

Start 2.31 GHz

Ref 70

dBuv/m

Att o]

8 MHz/ Stop 2.39 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 500 ms

70

D1 54 dE

AJ/\\_r’FdM,qM_ﬂ,_W_J—‘d_f~w-___,/~uwjﬁ\«w/\—/’—"~v"
WMWM
20
10
o
--10
--20
-30
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
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CHANNEL: Highest (2480 MHz).

® RBW 1 IMHz
VBW 1 IMHz

Ref 70 dBpvV/m Att 0 dB SWT 500 ms

70

60

1 PR D1 54 dp*
MAXH

50

o

F30

S,
N7\ U . — -

20

[f

10

F-10

F-20

-30

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
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AT4@

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
Modulation: GFSK

CHANNEL: Lowest (2402 MHz).

®

1 PK
MAXH

o |

CHANNEL: Middle (2441 MHz).

@

RBW 1 MHz

VBW 1 MHz
Ref 70 dBuv/m Att 0 dB SWT 500 ms
70
-e0
D1 54 dp*
50
10 IW
T WWWWW Wi dd > \\‘Wm
|50 ////f%m\
e e AR [Pt L e
| AR SNUNINIY ISR NBSBSV
20
10
o
-10
F-20
-30
Start 2.4834 GHz 1.66 MHz/ Stop 2.5 GHz

1 PK
MAYH

REW 1 MHz
VBW 1 MHz
Ref 70 dBpvV/m Att 0 dB SWT 500 ms
70
60
D1 54 dB~*
=0
Lo

M"""«Aﬂw
A

—-10

F-20

=30

Start 2.4835 GHz
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CHANNEL: Highest (2480 MHz).

® RBW 1 MHz
VEW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 500 ms

70

60

1 PR | D1 54 dB*
MAXH A |

L VMMNMMMFW M
2 avl MMMMMM

N

I-30 o

20

10

—-10

F-20

-30

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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Modulation: I1/4-DQPSK

CHANNEL: Lowest (2402 MHz).

@

1 PK
MAXH

o= |

CHANNEL: Middle (2441 MHz).

@

1 PK
MAXH

Report N°(NIE): 28384RET.002

Ref

70 dBupv/m
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RBW 1 IMHz
VBW 1 MHz
SWT 500 ms

70

60

D1 54 df

50

)
[

20

10

F-10

F-20

-30

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 500 ms

70

-60

D1 54 dg
50
40

30

20

10

F-10

F-20

=30

Start 2.4835 GHz

1.65 MHz/ Stop 2.5 GHz
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CHANNEL: Highest (2480 MHz).

® REBW 1 MHz
VBW 1 MHz

Ref 70 dBuV/m Att 0 dB SWT 500 ms
70
|60
1 PK \l D1 54 dB*
MAXH \u,
|-50
\\
prascH] l-a0 MMM..M.. VN TN W I T
RN A i PRCAR i PRI P N”WMMMMM
30
M‘M——‘Wq,_._..—“’/—“’
20
10
-0
--10
--20
=30
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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Modulation:
CHANNEL:

CHANNEL:

®

1 PK
MAXH

Report N°(NIE): 28384RET.002

8-DPSK
Lowest (2402 MHz).

Ref 70 dBpvV/m AtL 0 dB
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RBW 1 MHz
VBW 1 MHz
SWT 500 ms

70

[-60

D1 54 dp*
50

40

30

20

10

--10

--20

-30

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Middle (2441 MHz).

Ref 70 dBpvV/m Att O dB

RBW 1 MHz
VBW 1 MHz
SWT 500 ms

70

60

D1 54 dp*

50

40

30

20

10

—-10

F-20

=30

Start Z2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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CHANNEL: Highest (2480 MHz).

® REW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 500 ms
70
60
1 Pk \'\ D1 54 dg*
MAXH Lﬁ\
|50
\M
40 N b R Ay ““““"WW\'WM‘W”WWMW
MM
20
10
o
-10
-20
-30
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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SPECIFICATION

Section 15.109. Receiver spurious radiation

The field strength shall not exceed the following values:
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Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

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

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

function.

RESULTS:

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

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

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

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

Frequency range 30 MHz-1000 MHz.

No spurious signals were detected in all the range.

Frequency range 1 GHz-25 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBuV/m) Uncertainty (dB)
1645.564 \Y Peak 37.12 +4.0
1645.564 \% Average 20.78 4.0
2417.372 \Y Peak 35.15 +4.0
2417.372 \Y Average 20.82 +4.0

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

RBW 100 kHz RF Att 5 dB
Ref Lvl VBW 100 kHz
60 dB* SWI 2 s Uni t dByNV/ v
60,
50|
40 E(‘(‘]E
30 uMW
WMNJ
” Micand 2
10 ’}/”J
0
-10
-20
-30
-40
Start 30 MHz 97 MHz/ Stop 1 GHz
Dat e: 28. NOV. 2008 08: 27: 07
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FREQUENCY RANGE 1 GHz-12.75 GHz.

®

1 PK
MAXH

Ref 70 dBuv/m

Att 0

dB

RBW 1 MHz
VBW 1 MHz
SWT 500 ms

AT4@

70

60

D1 54 dB~*

50

A

i

p

N W“’t‘
w/\/\mm\,ﬁw

SENL

N H WWMAM
,~ -

SRy

10

F-10

F-20

-30

FREQUENCY RANGE 12.75 GHz-18 GHz.

@

Center 6.875 GHz 1.175 GHz/ Span 11.75 GHz

RBW 1 MHz

VBW 1 MHz
Ref 65 dBuV/m Att 0 dB SWT 1 s
60

D1 54 dp*
50
WMW”M»‘M‘“‘/WMM St JJW\-V\-\‘IV"‘“MMJ\L MWM
:«B/O\,\M/" ™
AN
‘\“_'\A/’\‘,\AM

20
10
=0
-10
—-20
F-30
Start 12.75 GHz 525 MHz/ Stop 18 GHz
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FREQUENCY RANGE 18 GHz-25 GHz.

® REW 1 MHz
VBW 1 MHz

Ref 65 dBuv/m Att 0 dB SWT 1 =
60
D1 54 dB*
BER [0 WA NN
= A A B WM, ) AR M
hazsc] JpdvmwpnUb\-AMAAAAAAF“A“””“’mNA”“LA/“rV b
2 av *[740
MAXH mexwwWww
WW
320
20
10
o
--10
20
--30
Start 18 GHz 700 MHz/ Stop 25 GHz
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

® RBW 1 MHz
VBW 1 MHz

Ref 70 dBuV/m Attt 0 dB SWT 500 ms
70
60
1 PK Dl 54 dB*
MAXH
I-50
=3 |,

g, & I bbt L aso A i A bt s Attt A A AA A PRI A A g bt p i ratindb i A

10

--10

F-20

=30

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

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

<§§> RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Attt 0 dB SWT 500 ms
70
60
1 PK D1 54 dp*
MAXH
50
i
[ A AR L VETNPTY T WU I SCPTOV. PNV 1B, OY TOR TV "WN}M\MNW\IM W by g, Iuw.Alll I
loq
10
=0
-10
—-z0
-30
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
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APPENDIX B: Measuring results for
electromagnetic conducted emission
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Description of the operation modes

The operation modes described in this paragraph constitute a functionality of the sample under test for itself.
Every operation mode takes a failure criteria for the immunity test that they were applying to it and a
monitoring to guarantee performance of the same ones.

In the following table appears the operation modes used by the samples tested to that it refers the

present test report.

OPERATION MODE

DESCRIPTION

OM#02

EUT ON. Bluetooth communication mode. Charging Batteries.
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CONTINUOUS CONDUCTED EMISSION ON POWER LEADS

LIMITS: Product standard : FCC RULES AND REGULATIONS 47 CFR
PART 15, SUBPART C.
Test standard : Part 15, Subpart C, section 15.207 of FCC
Rules

CLASS B

The applied limit for continuous conducted emissions in power leads, according with the requirements of FCC
Rules and Regulations 47 CFR Part 15, Subpart C, section 15.207 in the frequency range 0,15 to 30 MHz, for

Class B equipment was:

Frequency range Limit (dBYV)

(MHz) Quasi-peak Average

0,15t00,5 66-56 56-46
0,5to0 5 56 46
5to 30 60 50

TESTED SAMPLES: S/01
TESTED OPERATION MODES: OM#02
TEST RESULTS : CCmmnnhh: CC, Conducted Condition; mm: Sample
number; nn: Operation mode; hh: wire

CCmmnnhh Description Result
CCO0102L1 Positive wire noise P
P

CCO01020N Negative wire noise
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Continuous Conducted emission : CC  0102L1 Detector : Peak / Average / Cuasi-peak
Project: 28384iem.005
Company: BARACODA
Sample: S/01
Operation Mode: OM#02

Date:
Setup:
Mode:

2009-03-27 14:14
EMI conducted
EUT ON. BT communication mode. Phase noise.

EC FCC Clase B ESPI CC

100T
9T
80T
CE FCC Class B QP
§ |
° CE FCC Class B AVG
3 |
3
4071
“w f o I
20T " 'lm" nl y | | ‘ \
| A e e
N TRl
0 t t t —t— t t t t —t—+ t t 1
150k 300k 400 500 800 1M 2M 3V 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Max PK-AVG
Frequency MaxPeak- Average-
(MHz) ClearWrite ClearWrite
(dBpv) (dBpV)
0.150000 50.8 27.9
0.154000 48.8 25.3
0.158000 46.1 24.1
0.162000 46.3 23.8
0.198000 43.6 25.2
0.202000 48.5 35.1
0.206000 53.8 41.4
0.210000 52.3 39.9
0.214000 47.5 30.4
0.218000 43.2 22.9
0.274000 42.9 314
0.278000 47.5 32.1
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Continuous Conducted emission : CC  01020N Detector : Peak / Average / Cuasi-peak
Project: 28384iem.005
Company: BARACODA
Sample: S/01
Operation Mode: OM#02
Date: 2009-03-27 14:11
Setup: EMI conducted
Mode: EUT ON. BT communication mode. Neutral noise.

EC FCC Clase B ESPI CC

100T
9T
80T
70T
% 60_\ I CE FCC Class B QP
g 504 I CE FCC Class B AVG
% |
4071
30T ‘ \
lmml'r lj | | Ik
S N R T
Rl i
JHI
0 t t t —t— t t t t —t—+ t t 1
150k 300k 400 500 800 1M 2M 3V 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Max PK-AVG
Frequency MaxPeak- Average-
(MHz) ClearWrite ClearWrite
(dBpv) (dBuv)
0.150000 52.6 26.3
0.154000 49.6 24.4
0.158000 48.3 23.8
0.162000 44.4 23.6
0.198000 44.3 255
0.202000 49.2 375
0.206000 53.7 44.2
0.210000 53.4 43.1
0.214000 47.2 32.3
0.218000 44.7 23.0
0.274000 44.6 34.9
0.278000 44.7 34.8
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APPENDIX C: Photographs
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EQUIPMENT FOR RADIATED MEASUREMENTS

RRNA RF3
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EQUIPMENT FOR CONDUCTED MEASUREMENTS

Report N°(NIE): 28384RET.002 Page 115 of 119 2009-06-10



AT4@

WireLess

GENERAL SET-UP FOR RADIATED MEASUREMENTS
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TEST SET-UP FOR RADIATED MEASUREMENTS BELOW 1 GHz
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TEST SET-UP FOR RADIATED MEASUREMENTS ABOVE 1GHz

E=
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TEST SET-UP FOR CONDUCTED MEASUREMENTS
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