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FCC LISTED, REGISTRATION Informe de ensayo n°:
NUMBER: 720267 Test report No:

NIE: 42929RRF.001A1

Test report (Modification 1)

USA FCC Part 15.247
Radio Frequency Devices. Operation within the b&tds- 928 MHz, 2400 -2483.5 MHz
and 5725 - 5850 MHz.

Identificacion del objeto ensayado.................. In-ceiling FM tuner and Bluetooth audio receiver
Identification of item tested

Marca .......ccccccvieiiiiiiiiiic e . KBSOUND

Trade

Modelo y/o referencia tipo ...........cccccevcvemmeee.t. - 52503

Model and /or type reference

Other identification of the product .................. Commercial name: KBSOUND Bluetooth Accessory
FCC ID: 2AB6X52593

Final HW version ..........ccccoceevcviiviiiimcceeee s 1.3
Final SW version ..........cccccecvviivcninnineeens. 1.9

Serial NUMDET ...

Caracteristicas .............cccccocoveivvsvmmeen .- Bluetooth EDR audio receiver, FM tuner, AC powepsly.
Features

Peticionario ..............cccccoooeieit Electrénica Integral de Sonido, S.A.

Applicant Pol. Malpica G. Quejido 87-88, 50016. Zaragoza. BPA

CIF: A50836204

Contact person: Luis Abds
Telephone: +34 976 465 550
e-mail: labosl@eissound.com

Método de ensayo solicitado, norma............... USA FCC Part 15.247 10-1-12 Edition: Operatiothimi the
Test method requested, standard bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5728505MHz.
-Conducted tests:

FCC 15.247 Subclause (a) (1). 20 dB Bandwidth and Cdreigeuency
separation

FCC 15.247 Subclause (a) (1) (iii). Number of hopgihgnnels

FCC 15.247 Subclause (a) (1) (iii). Time of occupafiwell Time)

FCC 15.247 Subclause (b). Maximum peak output poneraatenna gain
FCC 15.247 Subclause (d). Emission limitations cotetuTransmitter)

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

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

Resultado.........ccccccccvcvvvciviiviiccicvcceceeeeee. I[N COMPLIANCE
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Summary
Aprobado por (nombre / cargo y firma) ..........  A. Llamas i o dicital
. f / Firmado digitalmente por

Approved by (name / position & signature) RF Lab. Manager Alejandro Llamas Rodriguez
Fecha: 2014.07.23 12:17:15
+02'00'

Fecha de realizacion ..............cccccccveveeeees. 2014-07-23

Date of issue

Formato de informe No. ..........cccccccevvvvcicee.t. - FDT11 15

Report template No
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Competences and guarantees

AT4 wireless is a laboratory with a measurementifaén compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of fizsilivhose measurements data will be accepted jjuaan with
applications for Certification under Parts 15 oraf&e Commission's Rules. Registration Numbe@2B67.

In order to assure the traceability to other natiand international laboratories, AT4 wireless hasalibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the datasented in this report, which is the resulthef neasurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repadititiis based on
the knowledge and technical facilities availabl&at wireless at the time of performance of the.tes

AT4 wireless is liable to the client for the maimémce of the confidentiality of all information aédd to the item
under test and the results of the test.

The results presented in this Test Report apply tinthe particular item under test establishethisa document.

IMPORTANT: No parts of this report may be reproduced or qliotgt of context, in any form or by any means,
except in full, without the previous written persi@n of AT4 wireless.

General conditions
1. This reportis only referred to the item thas badergone the test.

2. This report does not constitute or imply onadisn an approval of the product by the CertificatiBadies or
competent Authorities.

3. This document is only valid if complete; no jerteproduction can be made without previous emitpbermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.

Usage of samples

Samples undergoing test have been selectethéglient

Sample M/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception

42929B/005 Bluetooth device with antenna 52593 2014-06-19
connector

41489/067 SPI Adaptor board 2014-05-05

41489/052 Electronic module 52391 2014-05-05

1. Sample M/01 has undergone the test(s) spedifisdbclause “Test method requested”.

All conducted tests indicated in appendix A.

Report No: (NIE)
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Test sample description

The test sample consists of an in-ceiling FM tused Bluetooth audio receiver, handled from IR remmdntrol unit,
connected to a pair of 2,5 in-ceiling speakers.

Test samples supplier

Electronica Integral de Sonido, S.A.

Pol. Malpica G. Guejido 87-88, 50016. Zaragoza. BRA
CIF: A50836204

Contact person: Luis Abos

Telephone: +34 976 465 550

e-mail: labosl@eissound.com

Testing period
The performed test started 2614-07-01and finished 0r2014-07-02.

The tests have been performed\at wireless.

Environmental conditions

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

Temperature Min. = 24.7 °C
Max. = 26.8 °C

Relative humidity Min. =34.5 %
Max. = 45.1 %

Air pressure Min. = 1016 mbar
Max. = 1017 mbar

Shielding effectiveness >100dB

Electric insulation >10kKQ

Reference resistance to earth <0,5Q

Maodifications to the reference test report

The following modifications have been introducedHe test report number 42929RRF.001, which comedp to the same
samples, in the next clauses and sub-clauses:

Clauses / Sub-clauses Modification Justification

Test report cover - Model and Model denomination is 52593 Modification requedbgdApplicant
/or type reference
Usage of samples -Model
Test report cover - Other Commercial name is KBSOUND Modification requested by Applicant

identification of the product. Bluetooth Accessory
Commercial name

This modification test report cancels and repldbedest report 42929RRF.001.
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Remarks and comments

1: Used instrumentation:

Last Cal. date  Cal. due date
Spectrum analyser Rohde & Schwarz

1. FSW50 2013/10 2015/10
AC power supply ELGAR CS-
2. AC35(351SL) 2013/04 2016/04

2: Test not requested. Only conducted tests wepeested. Radiated spurious emissions results amgnshn a separated
exhibit.

Testing verdicts

Not applicable ... : N/A

PASS .. : P

FAIL ... : F

NOt MEASUIE ....eviiieiiiiiiiiie ettt e e e e e : N/M

FCC PART 15 PARAGRAPH VERDICT
NA| P F | NM

FCC 15.247 Subclause (a) (1). 20 dB Bandwidth aadi€ frequenc P
separation
FCC 15.247 Subclause (a) (1) (iii). Number of hogpthannel: P
FCC 15.247 Subcuse (a) (1) (iii). Time of occupancy (Dwell Time) P
FCC 15.247 Subclause (b). Mmum peak output power and antenna gain P
FCC15.247 Subclause (d). Emission limitations condii¢Tfeansmitter) P
FCC15.247 Subclause (d). Emission limitations radigiednsmitter) NM?

2: See point “Remarks and comments”
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Appendix A — Test result
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INDEX
TEST CONDITIONS ...iiiiieiiii ittt ettt et e et e e e e e e e aa s e e s b b e b et b b e s et e e et e et e e eeeaeeeeseesaa s e nnnnnnreeeeeeeeeeas 9
FCC Section 15.247 Subclause (a) (1). 20 dB Barttiveidd Carrier frequency separation .........ccccccoeeececvniiiiveennen. 10
FCC Section 15.247 Subclause (a) (1) (iii). Numtdfdnopping channels .............cccuuuiiiiiiiiieieeeeee e 17
FCC Section 15.247 Subclause (a) (1) (iii). Tim@odupancy (DWell TIME) .....ccvvvveeeeeiii i 23
FCC Section 15.247 Subclause (b). Maximum peakubytpwer and antenna gain ...............eeeeveeeeeeveervereneeeeeeeeeeens 32

FCC Section 15.247 Subclause (d). Band-edge conggliaf conducted emissions (Transmitter) ......cccc......c........... 38

FCC Section 15.247 Subclause (d). Emission linsiteticonducted (TranSmitter) .............. . eeesroivreeeeesiniiieeeeeenns 45
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TEST CONDITIONS

Power supply (V):

Type of power supply = AC voltage from ac source.
Type of antenna = Integral antenna.

Declared Gain for antenna (maximum) = 2.5 dBi

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

CONDUCTED MEASUREMENTS

AT4@

WireLess

The equipment under test was set up in a shielomd and it is connected to the spectrum analyseg aslow
loss calibrated RF cable. The reading of the spetanalyser is corrected with the cable attenuation

Report No: (NIE)
42929RRF.001A1 Page 9 of 50

2014-07-23



AT4 wireless, S.A.

Parque Tecnol6gico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia
www.atdwireless.com - C.I.LF. A29 507 456

AT4@

WireLess

FCC Section 15.247 Subclause (a) (1). 20 dB Bandwicand Carrier frequency separation

SPECIFICATION

Frequency hopping systems shall have hopping chaanger frequencies separated by a minimum dfti2s

or the 20 dB bandwidth of the hopping channel, Weier is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band mee rhopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bddth of the hopping channel, whichever is greater,

provided the systems operate with an output powagreater 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 935.10 877.10 927.10
Measurement uncertainty (kHz) +11

Modulation:11/4-DQPSK (2Mbps)

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 1232.80 1236.80 1834
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 1250.80 1254.70 1254
Measurement uncertainty (kHz) +11
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Modulation: GFSK
20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

MultiView | Spectrum -

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 30 kHz
= Att 20 dB & SWT 2 ms @ VBW 300 kHz Mode Auto Sweep

1 Occupied Bandwidth

D3[1] -0,06 dB|
. 935,10 kHz,
0 dem L M1[1] -0.31 dBm

M 2.40197800 GHz
-10 dBriv
MaT1 \//\/

1z
6B H1 -20.310 dBm P —

— ~ ~

60 dBm
70 dBm
-50 dBm
CF 2.402 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value \ Y-Value | Function \ Function Result |
11 1 2.401978 GHz -0.31 dBm
T1 1 2.401 54446 GHz -19.96 dBm Qo Bw 861.138861139 kHz
T2 1 2.40240559 GHz -21.08 dBm
[ 1 2.4015154 GH=z -20.46 dBm
D3 [ 1 935.1 kHz -0.06 dB
20 dB BANDWIDTH Middle Channel: 2441 MHz.
MultiView | Spectrum | -
Ref Level 10.00 dBrm  Offset 1.28 dB ® RBW 30 kHz
@ Att 20 dB & SWT 2 ms @ ¥BW 300 kHz Mode Auto Sweep
1 Occupied Bandwidth
D3[1] -0.44 dB|
1 877.10 kHz,
0 dBm X M1[1] 0.07 dBm
W\ 2.44097400 GHz
-10 dBm
mal 1 ’\/V 3
-26-dEm H1 -19.930 dBm — \W
30 dBm
dBrn \
50 dBm
60 dBm
70 dBm
50 dBm
CF 2.441 GH=z 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value \ Y-Value | Function \ Function Result |
11 1 2.440974 GH:z 0.07 dBm
T1 1 2.44053846 GHz -19.06 dBm Qo Bw 853.146853147 kHz
T2 1 2.44139161 GHz -20.28 dBm
M2 1 z - . m
03 M2 1 877.1 kHz -0.44 dB

Report No: (NIE)
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

MultiView - Spectrum -

Ref Level 10.00 dBm  Offset 1.28 d& ® RBW 30 kHz
& Att 20dB & SWT 2 ms ® VBW 300 kHz  Mode Auto Sweep

1 Occupied Bandwidth

D3[1] -0.18 dB|

M1 927.10 kHz
0 dem .4 M1[1] 0.64 dBm

M 2.47997400 GHz
-10 dBm

=20 BT {1 -19.360 dBn -

— =

-50 dBm

-60 dBr

=70 dBm

-20 dBm

CF 2.48 GH=z 1001 pts 200.0 kHz/ Span 2.0 MH=z
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.479974 GHz 0.64 dBm
Ti 2.47953846 GHz -18.55 dBm Cicc Bw 853.146853147 kH:z
T2 2.48039161 GHz -19.80 dBm

M2 z . m
03 M2 927.1 kHz -0.18 dB

1
1
1
1

Carrier frequency separation

MultiView ¢ }I Spectrum [ - J

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 30 kHz
& Att 20 dB & SWT 2 ms @ VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

D1[1] 0.51dB

M1 o 1.00100 MHz
S 2y M1[1] 2.16 dBm
o dbm W e \«‘\ /VN v \‘ /’\/«\ W@gg?soo GHz
-10 dBm—iy M\/\ it A
NM VM/ M ] R
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-B0 dBm
2.4395 GHz 1001 pts 300.0 kHz/ 2.4425 GHz

The hopping channel carrier frequencies are segghiat a minimum of the 20 dB bandwidth of the hagpi
channel.

Verdict: PASS

Report No: (NIE)
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Modulation: TI/4-DQPSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

MultiView | Spectrum

AT4@

WireLess

m

Ref Level 10.00 dBm Offset 1.22dB ® RBW 30 kHz
@ Att 20 dB @ SWT 2 ms ® VBW 300 kHz  Mode Auto Sweep

1 Occupied Bandwidth

D3[1] 0.02 dB|
1.23280 MHz
M1[1] -0.27 dBm

0dem

2.40197600 GHz

-10 dBm —
T4
Mz

T2

- H1 20,270 difn

—f

-30 dBm

\ /]

-40 dem

W

-30 dBm

-50 dBm

-70 dBm

-80 dem

CF 2,402 GHz 1001 pts 200.0 kHz/

Span 2.0 MHz

2 Marker Table

Type | Ref | Trc | X-Value ¥-value Function |

Function Result

M1 2.401976 GHz -0.27 dBm
T1 2.40139061 GHz -16.95 dBm Occ Bw
T2 240255744 CHz -18.57 dBm

1.166833167 MHz

M2 2.4013536 GHz -20.27 dBm
03 M2 1.2328 MHz 0.02 dB

[EPRN P

20 dB BANDWIDTH Middle Channel: 2441 MHz.

Multiview | Spectrum

Ref Level 10.00 dBm Offset 1.28 dB & RBW 30 kHz
@ Att 20dB @ SWT 2 ms ® VBW 300 kHz  Mode Auto Sweep

1 Occupied Bandwidth

D3[1] 0.06 dB
1.23680 MHz
Mi1[1] 0.07 dBm

2.44097400 GHz

-10 dBm
T1

Mz

T2

-2E-dBnm H1 -19.930 dEm

B

-30 dBm /

\_:‘Eii’j_f\/w

-50dem

-60 dBm

=70 dBm

-80 dBm

CF 2.441 GHz 1001 pts 200.0 kHz/

Span 2.0 MHz

2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function \

Function Result |

M1 1 2.440974 GHz 0.07 dBm
T1 2.44038262 GHz -16.30 dBm Occ Bw
T2 2.44154745 GHz -16.67 dBm

[

1.164835165 MHz

—

M2 2.4403467 GHz -20.06 dBm
D3 M2 1.2368 MHz 0.06 dB

—
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

MultiView © :I Spectrum -

Ref Level 10.00 dBrm  Offset 1.28 dB ® RBW 30 kHz
& Att 20dB & SWT 2 ms & VYBW 300 kHz Mode Auto Sweep

1 Occupied Bandwidth i
D3[1] -0.12 dB

M1 1.23480 MHz
0 dBm X M1[1] 0.64 dBm

M 2.47997400 GHz
-10 dem
Ti V\T{Q
Mz
~Z0dEmT 11 -19.360 dfm 32
-30 dBm / \\\

% \\’/W

50 dBm
-0 dBm
70 dBm
80 dBm
CF 2.48 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.479974 GHz 0.64 dBm
Ti 1 2.47938262 GHz -15.79 dBm Ccc Bw 1.1648325165 MHz
T2 1 2.48054745 GHz -16.26 dBm
M2 1 2.4793467 GHz -19.37 dBm
D3 Mz 1 1.2348 MHz -0.12 dB

Carrier frequency separation

MultiView | Spectrum E]
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 100 kHz
& ALt 20dB & SWT 2 ms ® ¥BW 300 kHz Mode Auto Sweep
1 Frequency Sweep i
D2[1] -0.11 dB
1.00900 MHz
" D M1[1] 0.67 dBm|
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dém
-80 dBm
2.436 GHz 1001 pts 1.0 MHz/ 2.446 GHz

The hopping channel carrier frequencies are segghtat a minimum of the two-thirds of the 20 dB batiuih
of the hopping channel

Verdict: PASS
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Modulation: 8-DPSK
20 dB BANDWIDTH Lowest Channel: 2402 MHz.
MultiView | Spectrum -
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 30kHz
& Att 20dB & SWT 2 ms ® VBW 300 kHz  Mode Auto Sweep
1 Occupied Bandwidth /e
D3[1] -0.04 dB
i 1.25080 MHz
0 dBm x M1[1] -0.28 dBm
w\,\ﬁf\ 2.40197800 GHz
-10 dBm
Th \—,\,-T{Q
Mz
0-clB H1 -20.280 clau.} I
-20 dBm / \
-50 dBm
-60 dBm
70 dBm
-80 dBm
CF 2,402 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
11 1 2.401978 GHz -0.28 dBm
T1 1 2.4013986 GHz -17.05 dBm Qcc Bw 1.156843157 MHz
T2 1 2,40255544 GHz -17.22 dBm
M2 1 z - . m
D3 M2 1 1.2508 MHz -0.04 dB

20 dB BANDWIDTH

MultiView | Spectrum

Ref Level 10.00 dBm
@ Att 20dB & SWT

1 Occupied Bandwidth

0 dem

Middle Channel: 2441 MHz.

Offset 1.28 dB ® RBW 30 kHz

2 ms ® VBW 300 kHz  Mode Auto Sweep

0.25 dB
1.25470 MHz

D3[1]

M1[1] 0.07 dBm

2.44097600 GHz

-10 dém
T

M2
H1 -19.530 Bem

"
=20-dBn

-30 dBm

/

-40 dBm

S0 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

1001 pts 200.0 kHz/

Span 2.0 MHz

2 Marker Table
Type | Ref | Trc |

X-Value | ¥-Value | Function

Function Result |

M1 1
T1
T2

[P

2.440976 GHz
2.44039061 GHz
2.44154745 GHz

0.07 dBm
-17.04 dBm
-16.40 dBm

Occ Bw

1.156843157 MHz

M2
D3 M2

—

2.4403327 GHz

-20.01 dBm

1.2547 MHz 0.25 dB
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

MultiView | Spectrum -

Ref Level 10.00 dBrm  Offset 1.28 dB ® RBW 30 kHz

& Att 20 dB & SWT 2 ms ® VBW 300 kHz Mode Auto Sweep

1 Occupied Bandwidth J
D3[1] 0.02 dB
M1 1.25470 MHz
X M1[1] 0.65 dBm

0dem
w \M, 2.47997400 GHz
-10 dBm
T =
M2 B

—OUHE HH1 -19.350 R

-50 dBm

-60 dBr

=70 dBm

-80 dBm

CF 2.48 GHz 1001 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.479974 GHz 0.65 dBm
2.47939061 GHz -16.24 dBm Oce Bw 1.156843157 MHz
2.48054745 GHz -15.93 dBm

. m
0.02 dB

1
1
1
1

F4
03 112 1.2547 MHz

Carrier frequency separation

Multiview | Spectrum -
Ref Level 10.00dBm  Offset 1.28 dB & RBW 100 kHz
& Att 20dB ® SWT 2 ms @ VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep by
D1[1] -0.10 dB
1.00500 MHz|
i Iy M1[1] 0.70 dBm
W \L\/\J\fj U w \/\W}\M W/I M aT7en
-10 dem
-20 dBm
-30 dBm
-40 dem
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2,441 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz

The hopping channel carrier frequencies are segghfat a minimum of the two-thirds of the 20 dB baiutih of
the hopping channel.

Verdict: PASS

Report No: (NIE)
42929RRF.001A1 Page 16 of 50 2014-07-23



AT4 wireless, S.A. -
Parque Tecnol6gico de Andalucia, o
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia A ' 4

www.atdwireless.com - C.I.F. A29 507 456 WireLess

FCC Section 15.247 Subclause (a) (1) (iii). Numbef hopping channels

SPECIFICATION
Frequency hopping system in the 2400-2483.5 MHzIsdnall use at least 15 channels.

RESULTS
The number of hopping channels is 79 for all thregles (see next plots).

Modulation: GFSK

MultiView I| Spectrum l -

Ref Level 5.00 dBm  Offset 1.28 dB ® RBW 500 kHz
& Att 20 dB & SWT 2 ms ® VBW 500 kHz  Mode Auto Sweep

1 Frequency Sweep 1Pk Max
141 M2[1] 0.37 dBm

/‘\f\/\f A A AN AR A AN A AT A ANARVAR TR b

2.40201600 GHz
-10 dBm /
-20 dem

-30 dem /

-50 dBm

-70 dBm

-80 dBm

90 dem
2.398 GHz 1001 pts 4.3 MHz/ 2.441 GH=z
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.402016 GHz 0.10 dBm
M2 1 2.440033 GHz 0.37 dBm

Number of hopping frequencies: 39

Report No: (NIE)
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MultiView | Spectrum v

Ref Level 5.00 dBm  Offset 1.28 dB & RBW 500 kHz
= Att 20 dB & SWT 2 ms ® VBW 500 kHz  Mode Auto Sweep

1 Frequency Sweep 1Pk "
M1 M1[1] 0.45 dBm

T VYV VY VYV VY NV VY VYV VYTV 7V VT V7YYV TV VT, P s

2.4800B30 GHz

-10 dBrm \
-20 dBm \

-30 dBm

-40 dBrm \
i

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

2.439 GHz 1001 pts 4.4 MHz/ 2.483 GHz

2 Marker Table
Type | Ref | Trc | X-Value \ Y-Value | Function \ Function Result |
M1 1 2.439989 GHz 0.45 dBm
M2 1 2.480033 GHz 0.85 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
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Modulation: TI/4-DQPSK

MultiView | Spectrum | -
Ref Level 5.00 dBEm  Offset 1.28 d& ® RBW 500 kHz
@ Att 20 dB & SWT 2 ms @ V¥BW 500 kHz  Mode Auto Sweep
1 Frequency Sweep 1Pk {
11 M2[1] 0.37 4Bm
0 cem = L w o = EaaT TR GORB00 T
M1[1] 0.02 dBm
2.40201600 GHz
-10 dBm
-20 dBm H/
=0 dan-.j/
-40 deg
0 dBm
60 dBm
70 dBm
50 dBm
o0 dBm
2,398 GHz 1001 pts 4.3 MHz/ 2.441 GHz
2 Marker Table
Type | Ref | Trc | X-Value \ -Value | Function \ Function Result |
11 1 2.402016 GHz 0.02 dBm
M2 1 2.440033 GHz 0.37 dBm
Number of hopping frequencies: 39
Report No: (NIE)
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MultiView | Spectrum -

Ref Level 5.00 dBm  Offset 1,28 dB ® RBW 500 kHz
= Att 20 dB & SWT 2 ms ® VBW 500 kHz  Mode Auto Sweep

1 Frequency Sweep TPk
M1 M1[1] 0.16 dBm

[ S = o ot = o o P . 890 GHz
M2[1] 0\90 dBm)

2.4800330 GHz

-10 dBm \
-20 dem \

-30 dBm

-40 dBm \'L\j

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

2.439 GHz 1001 pts 4.4 MHz/ 2.483 GHz

2 Marker Table
Type | Ref | Trc | X-Value \ Y-Value | Function \ Function Result |
1M1 1 2.439989 GHz 0.16 dBm
12 1 2.480033 GHz 0.90 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
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Modulation: 8-DPSK

MultiView | Spectrum | -
Ref Level 5.00 dBm  Offset 1,28 dB ® RBW 500 kHz
® ALt 20 dE ® SWT 2 ms ® VBW 500 kHz  Mode Auto Sweep
1 Frequency Sweep
1] M2[1]
0 dem o v v E Y. T 7 T 7 :
M1[1] 0.06 dBm
2.4020160 GHz
-10 dBm
-20 dBm /
20 dBm//
-40 dBp
0 dBm
50 dBm
70 dBm
20 dBm
o0 dBm
2,398 GHz 1001 pts 4.3 MHz/ 2.441 GHz
2 Marker Table
Type | Ref | Trc | X-Value \ Y-Value | Function \ Function Result |
1M1 1 2.402016 GHz 0.06 dBm
12 1 2.440033 GHz 0.35 dBm
Number of hopping frequencies: 39
Report No: (NIE)
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MultiView | Spectrum

AT4@

WireLess

[T]

Ref Level 5.00 dBm  Offset 1.228 dB ® RBW 500 kHz
& Att 20 dE ® SWT 2 ms ® VBW 500 kHz
1 Frequency Sweep

Mode Auto Sweep

MI1[1]

4B P

M2[1]

MD,30 dBm

. 890 GHz
0\77 dBm
2.4800330 GHz

-10 dBm

|

-20 dem

|

-30 dBm

-40 dBm

\L\

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

2.439 GHz 1001 pts 4.4 MHz/

2.483 GHz

2 Marker Table
Type | Ref | Trc | X-Value \

-Value | Function

Function Result

M1 1 2.439989 GHz
M2 1 2.480033 GHz

Number of hopping frequencies: 40

0.

30 dBm
0.7

7 dBm

Total number of hopping frequencies: 79

Verdict: PASS

Report No: (NIE)
42929RRF.001A1
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FCC Section 15.247 Subclause (a) (1) (iii). Time otcupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel sbalbe greater than 0.4 seconds (400 ms) withieriagh
of 0.4 seconds multiplied by the number of hopmihgnnels employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE IB1.

The system makes worst case 1600 hops per secdnihoe slot has a length of 625us with 79 chanfelSH1
Packet need 1 time slot for transmitting and 1 tahe¢ for receiving. Then the system makes worse d600/2 =
800 hops per second with 79 channels. So you resle éhannel 800/79 = 10.13 times per second afat s0
period of 0.4 x 79 = 31.6 seconds you have 10.3B.6& = 320.11 times of appearance.

Each Tx-time per appearance is 396.0 s (see f@xt p

So we have 320.11 x 396.0 us = 126.76 ms per 8tdhsls.

MultiView | Spectrum | -
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 1 MHz
& Att 20 dB & SWT 1 ms ® ¥YBW 1 MHz
TRG:WID
1 Zero Span A ew
D1[1] 0.06 dB|
M1 o 396.000 ps
]' e R e M1[1] 2.92 dBm
0 dem [ K 4,000 ps
TRG -6.000 dBm J ,[
-10 dBm [ \
-20 dBm {
-30 dBm
-40 dBm
-50 dBm
Irrm—nwd\;mum!m-w
-60 dBm
I
CF 2,441 GHz 1001 pts 100.0 pis/

Verdict: PASS

Report No: (NIE)
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

A DH3 Packet needs 3 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/4 = 400 hops per second with 79 channelso8dgve each channel 400/79 = 5.1 times per seanmhdo
for a period of 0.4 x 79 = 31.6 seconds you ha¥ex®1.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.650 ms (see faxt p

So we have 161.16 x 1.650 ms = 265.91 ms per &tdnsls.

MultiView 2| Spectrum =
Ref Level 10.00 dBm

Offset 1.28 dB ® RBW 1 MHz

TRG -6.000 dBm

& ALt 20 dB @ SWT 3ms ® VBW 1 MHz
TRG VD
1 Zero Span W
D1[1] -0.15 dB|
ML o1 1.65000 ms
a MI1[1] 3.31 dBm
0 dBm , 6.00 ps
|

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

CF 2.441 GHz 1001 pts

300.0 ps/

Verdict: PASS

Report No: (NIE)
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 5.

A DH5 Packet needs 5 time slots for transmitting arime slot for receiving. Then the system makesst case
1600/6 = 266.67 hops per second with 79 channelgo8 have each channel 266.67/79 = 3.37 timesquemd
and so for a period of 0.4 x 79 = 31.6 secondshaue 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.899 ms (see faxt p

So we have 106.49 x 2.899 ms = 308.71 ms per &tdhsls.

MultiView | Spectrum -

Ref Level 10.00dBm  Offset 1.28 dB ® RBW 1 IVHz
® ALt 20de ® SWT 4 ms ® VBW 1 MHz
TRGWID

1 Zero Span

D1[1] ~0.08 dB

2.89900 ms
M1 M1[1pb1 0.47 dBm
0dBm

0.00000000 s

TRG -6.000 derm

-10 dBrm

-20 dém

-30 dBm

-40 dBm

-50 dem

-60 dBrm

CF 2.441 GHz 1001 pts 400.0 ps/

Verdict: PASS

Report No: (NIE)
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Modulation: m/4-DQPSK

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

The system makes worst case 1600 hops per secdnihoe slot has a length of 625us with 79 chanfel3H1
Packet need 1 time slot for transmitting and 1 t&heé¢ for receiving. Then the system makes worse d600/2 =
800 hops per second with 79 channels. So you resle éhannel 800/79 = 10.13 times per second afat s0
period of 0.4 x 79 = 31.6 seconds you have 10.38.& = 320.11 times of appearance.

Each Tx-time per appearance is 408.0 us (see twxt p

So we have 320.11 x 408.0 ps =130.60 ms per 3tdhds.

MultiView | Spectrum | o

Ref Level 10.00 dBm  Offset 1.28 dB & RBW 1 MHz
& Att 20 dB & SWT 1ms ® VBW 1 MHz
TRG:VID

1 Zero Span

B 1
Di[1] -1.39 dB
408.000 ps
Ml M1[1] 0.64 dBm

[ ML o

-10 dem

| ' |

TRG -24.000 dBrm [ ‘

-30 dBm

-40 dem

-50 dem

-50 dBm

CF 2.441 GHz 1001 pts 100.0 ps/
Verdict: PASS
Report No: (NIE)
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

A DH3 Packet needs 3 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/4 = 400 hops per second with 79 channelso8dgve each channel 400/79 = 5.1 times per senahdo
for a period of 0.4 x 79 = 31.6 seconds you ha¥ex®1.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.662 ms (see faxt p

So we have 161.16 x 1.662 ms = 267.85 ms per &tdhsls.

MultiView | Spectrum | =
Ref Level 10.00 dBm Offset 1.28 dB ® RBW 1 VMHz
& ALt 20 dB & SWT 3ms ® WBW 1 MHz
TRGWID
1 Zero Span
D1[1] -1.17 dB|
1.66200 ms
M1
M1[1] 0.52 dBm
0 dim | TS Cn 0 L g, i il ok e i 5.00 ps|
=10 dBm ITRG -11.000 dBm
20 dBm
-a0 dBm
-40 dBm
50 dBm
ICF2.441 GHz 1001 pts 300.0 ps/

Verdict: PASS

Report No: (NIE)
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 5.

A DH5 Packet needs 5 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/6 = 266.67 hops per second with 79 channelgo8 have each channel 266.67/79 = 3.37 timesquemd
and so for a period of 0.4 x 79 = 31.6 secondshaue 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.902 ms (see faxt p

So we have 106.49 x 2.902 ms = 309.03 ms per 8tdhsls.

MultiView | Spectrum -

Ref Level 10.00dBm  Offset 1.28 dB ® RBW 1 IVHz
® ALt 20de ® SWT 4 ms ® VBW 1 MHz
TRGWID

1 Zero Span

D1[1] E
i 2.90200 ms
3 Mi[1] 0.66 dBm
0 dBm i 1 kT [ t 1 il Hi R 1 i 5.00 ps|

-10 dBrm

T
TRG -12.000 dem

-20 dém

-30 dBm

-40 dBm

-50 dem

-60 dBrm

CF 2.441 GHz 1001 pts 400.0 ps/

Verdict: PASS

Report No: (NIE)
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Modulation: 8-DPSK

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

AT4@

WireLess

The system makes worst case 1600 hops per secdnihoe slot has a length of 625us with 79 chanfel3H1
Packet need 1 time slot for transmitting and 1 t&he¢ for receiving. Then the system makes worse d600/2 =
800 hops per second with 79 channels. So you resle éhannel 800/79 = 10.13 times per second afat s0

period of 0.4 x 79 = 31.6 seconds you have 10.38.& = 320.11 times of appearance.

Each Tx-time per appearance is 407.0 ps (see faxt p
So we have 320.11 x 407.0 ps =130.28 ms per 3tdhds.

MultiView | Spectrum

Ref Level 10.00 dBm
- ALt
TRG:VID

1 Zero Span

Offset 1.28 dB ® RBW 1 MHz
20dB ® SWT 1ms & VBW 1 MHz

Di[1] -0.86 dB
407.000 ps
M1
M1[1] 0.45 dBm
¥ =1y " sl . D1
0 dem ! “m “ ﬂ‘ i \“m timt i ”‘A\ 9.000 ps
-10 dBm / I H ‘lll‘l ” ‘ I \
ELET 'TRG -15.000 dBm: ( |
-30 dBm }
40 dBm
50 dBm
PR
-50 dBrm

CF 2.441 GHz

1001 pts

100.0 us/

Verdict: PASS

Report No: (NIE)
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

A DH3 Packet needs 3 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/4 = 400 hops per second with 79 channelso8dgve each channel 400/79 = 5.1 times per senahdo
for a period of 0.4 x 79 = 31.6 seconds you ha¥ex®1.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.655 ms (see faxt p

So we have 161.16 x 1.655 ms = 266.72 ms per &tdhsls.

MultiView | Spectrum | -

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 1 MHz

& Att 20de ® SWT 3ms ® VBW 1 MHz
TRG:WID
1 Zero Span TAP View
D1[1] -1.09 dB)|
. 1.65500 ms
M1[1] 0.65 dBm
0dem RSN 9.00 s

-10 dBm

" I LT HERK HWI’W&IHI

BT TRG -20.000 dBm

-30 dBm

-40 dBm

-50 dBm

. z pts .0 us
lcr 2441 6H 1001 300.0 ps/

Verdict: PASS

Report No: (NIE)
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 5.

A DH5 Packet needs 5 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/6 = 266.67 hops per second with 79 channelgo8 have each channel 266.67/79 = 3.37 timesquemd
and so for a period of 0.4 x 79 = 31.6 secondshaue 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.907 ms (see faxt p

So we have 106.49 x 2.907 ms = 309.57 ms per 8tdhsls.

MultiView | Spectrum | -
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 1 MHz
& Att 20 dB & SWT 4 ms ® WBW 1 MHz
TRG:WID
1 Zero Span
D1[1] -1.04 dB|
2.90700 ms
1[1] 0.62 dBm
0 dem T T I B B e A 1 i R R T 5.00 ps
10 dem ” ‘ h“l\ll“l lH‘ | JMIH ‘|‘.|‘|h“‘i|“|h ““H Immmmﬂ |““\|l\nl“m | ‘M Ml |L“ I|LM|.."“| li“!“h“l‘ﬂ“. llh’“l A”il“}l
=20 dBm ITRG -21.000 dem
-0 dBm
-40 dBm:
-50 dBm:
-60 dBm
ICF 2.441 GHz 1001 pts 400.0 pis/ |
Verdict: PASS
Report No: (NIE)
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FCC Section 15.247 Subclause (b). Maximum peak outppower and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 248B.5 MHz band employing at least 75 hopping

channels: 1 watt (30 dBm).

MAXIMUM OUTPUT POWER. See next plots.
Declared maximum antenna gain: 2.5 dBi.

The EIRP power (dBm) is calculated by adding thelated maximum antenna gain to the measured cosdiuct

power.

Modulation: GFSK

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 0.52 3.48 1.38
Maximum EIRP power (dBm) 3.02 5.98 3.88
Measurement uncertainty (dB) +1.5

Modulation:I1/4-DQPSK (2Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 1.36 1.80 2.24
Maximum EIRP power (dBm) 3.86 4.30 4.74
Measurement uncertainty (dB) +1.5

Modulation: 8-DPSK (3Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 1.78 2.11 2.55
Maximum EIRP power (dBm) 4.28 4.61 5.05
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is tess 6 dBi and therefore the maximum output powerot

required to be reduced from the stated values.

Verdict: PASS

Report No: (NIE)
42929RRF.001A1

Page 32 of 50



AT4 wireless, S.A.
Parque Tecnol6gico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia

www.atdwireless.com - C.I.F. A29 507 456

AT4@

WireLess

PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK

MultiView | Spectrum

Lowest Channel: 2402 MHz.

Ref Level 10.00 dBm

& Att 30 dB & SWT

1 Frequency Sweep

Offset 1.28dB ® RBW 3 MHz
1.5 ms ® VBW 10 MH=z

Mode Auto Sweep

0dBm

MI[1]
i 2.40215000 GHz

-10 dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBrm

-0 dBm

CF 2,402 GHz

1001 pts 1.0 MHz/

2 Marker Table
Type | Ref | Trc | X-Value
M1 1 2.40215 GHz

Span 10.0 MH=z

¥-Value |

Function \
0.52 dBm

Function Result |

Modulation: GFSK

MultiView | Spectrum

Middle Channel: 2441 MHz.

Ref Level 10.00 dBm

& Att 30 dB & SWT

1 Frequency Sweep

0dBm

Offset 1.28dB ® RBW 3 MHz
1.5 ms ® VBW 10 MH=z

Mode Auto Sweep

M1[1]
M 2.44079000 GHz

-10 dBrm

e

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBrm

-0 dBm

CF 2,441 GHz

1001 pts 1.0 MHz/

2 Marker Table
Type | Ref | Trc |
M1 1

¥-Value
2.44079 GHz

Span 10.0 MH=z

¥-Value |

Function \
3.48 dBm

Function Result |
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WireLess

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

MultiView | Spectrum

Ref Level 10.00dBm  Offset 1.28 dB ® RBW 3 MHz

= Att 30 dB & SWT 1.5 ms ® VBW 10 MHz Mode Auto Sweep
1 Frequency Sweep

MI[1]

M1 2.47981000 GHz
L v ]
0dem

e —— —

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBrm

-70 dem

-80 dBm

CF 2.48 GH=z 1001 pts 1.0 MHz/ Span 10.0 MHz
2 Marker Table

Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.47981 GHz 1.38 dBm

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

MultiView | Spectrum
Ref Level 10.00dBm  Offset 1.28 dB ® RBW 3 MHz

= Att 30 dB & SWT 1.5 ms ® VBW 10 MHz Mode Auto Sweep
1 Frequency Sweep

MI[1] 1.36 dBm

1 2.40208000 GHz|
&
0 dBm e

. / \

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dém

-80 dBm

CF 2,402 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz

2 Marker Table

Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
1 1 2.40208 GHz 1.36 dBm

Report No: (NIE)
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PEAK OUTPUT POWER (CONDUCTED)
Modulation:T1/4-DQPSK

MultiView | Spectrum

Middle Channel: 2441 MHz.

AT4

N6,

WireLess

Ref Level 10.00dBm  Offset 1.28 dB ® RBW 3 MHz

= Att 30 dB & SWT 1.5 ms ® VBW 10 MHz Mode Auto Sweep
1 Frequency Sweep

M1

,———‘4__*—____
0dBm

MI[1]

2.44087000 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dém

-80 dBm

CF 2,441 GHz

1001 pts

1.0 MHz/

2 Marker Table
Type | Ref | Trc |
111 1

¥-Value

¥-Value |
2.44087 GHz

1.80 dBm

Modulation:I1/4-DQPSK

MultiView | Spectrum

Function

Highest Channel: 2480 MHz.

Span 10.0 MH=z

Function Result

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW = MHz

= Att 30 dB & SWT 1.5 ms ® VBW 10 MHz  Mode Auto Sweep
1 Frequency Sweep

M1

. N S
0dBm

MI[1]

2.24 dBm
2.47986000 GHz

-10 dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBrm

-0 dBm

CF 2.48 GHz 1001 pts

1.0 MHz/

Span 10.0 MH=z

2 Marker Table
Type | Ref | Trc | X-Value

¥-Value |
M1 1 2.47986 GHz

2.24 dBm

Function

Function Result

Report No: (NIE)
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WireLess

PEAK OUTPUT POWER (CONDUCTED).

Modulation: 8-DPSK Lowest Channel: 2402 MHz
MultiView | Spectrum
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW = MHz
= Att 30 dB & SWT 1.5 ms ® VBW 10 MHz  Mode Auto Sweep
1 Frequency Sweep
M1[1]
1 2.40202000 GHz|
L'_*_‘———\_

0 dBm e —

-10 dem / \

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-0 dBm
CF 2.402 GH=z 1001 pts 1.0 MHz/ Span 10.0 MH=z
2 Marker Table

Type | Ref | Trc | X-Value \ ¥-Value | Function \ Function Result |

11 1 2.40202 GHz 1.78 dBm
Modulation: 8-DPSK Middle Channel: 2441 MHz.

MultiView | Spectrum

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW = MHz

= Att 30 dB & SWT 1.5 ms ® VBW 10 MHz  Mode Auto Sweep
1 Frequency Sweep

MI1[1]
11l 2.44093000 GHz
,—o—?—'_—l——_‘_*_\——_
0dBm

o ] I

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBrm

-0 dBm

CF 2.441 GH=z 1001 pts 1.0 MHz/ Span 10.0 MH=z
2 Marker Table

Type | Ref | Trc | X-Value \ ¥-Value | Function \ Function Result |
M1 1 2.44093 GHz 2.11 dBm

Report No: (NIE)
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.

MultiView | Spectrum

Ref Level 10.00dBm  Offset 1.28 dB ® RBW 3 MHz

= Att 30 dB & SWT 1.5 ms ® VBW 10 MHz Mode Auto Sweep
1 Frequency Sweep

MI[1]
M1

2.47988000 GHz
|l =
0dBm

10 dem — I

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

-70 dém

-80 dBm

CF 2.48 GH=z 1001 pts
2 Marker Table

Type | Ref | Trc | X-Value \ Y-Value | Function \ Function Result |
11 1 2.47988 GHz 2.55 dBm

1.0 MHz/ Span 10.0 MHz

Report No: (NIE)
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WireLess

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

SPECIFICATION

Emissions outside the frequency band in whichkentional radiator is operating shall be at I2@stB below the
highest level of the desired power.

RESULTS:
Modulation: GFSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

MultiView | Spectrum v

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz

@ Att 30 dB @ SWT 1.5 ms @ ¥YBW 1 MHz Mode Auto Sweep
1 Frequency Sweep

1Pk View
Di[1] -45,12 dB
141 -2.1880 MHz
M1[1 2.86 dBm
0dem F\’\ L

/ \ 2.4021300 GHz
-10 dBm / \
H1 -17.140 dBrm

-20 dBm / \

AR

- \
-40 dBm I’J\ML.

-50 dBm “W

-60 dBrm

-70 dBm

-80 dBm

Wl

2.39 GHz 1001 pts 1.5 MHz/ 2.405 GHz

Verdict: PASS

Report No: (NIE)
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

MultiView | Spectrum v

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz
& Att 30 dB & SWT 1.5 ms ® VBW 1 MHz Mode Auto Sweep

1 Frequency Sweep 1Pk v
D1[1] -53.71 dB
1 4,5700 MHz
M1[1] 1.15 dBm
0 dm flﬂd\ 2.4798030 GHz
-10 dBm

-20 dBm rH1 -18.850 dBm / ‘\
-30 dem /
-40 dBm

,, WMW \M

= gt ,
o7 MWM

RSUVER PRI ST AN TAVYTS PRI WO (1 PR
60 dBm
70 dBm
50 dBm

1

2.475 GHz 1001 pts 1.5 MHz/ 2.49 GHz

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

MultiView | Spectrum v

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz
& Att 30 dB & SWT 1.5 ms ® VBW 1 MHz Mode Auto Sweep
1 Frequency Sweep

D1[1] -47.35 dB

-2,2480 MHz
M1 M1[1] 0.13 dBm

0dem

AVAaTS
-10 dBm i i
=2 H1 -19.870 dBm: /
-30 dBm /

-40 dBm
Dl\/«/‘/

-50 dBm ™

-60 dBrm

-70 dBm

-80 dBm

Wl

2.39 GHz 1001 pts 1.5 MHz/ 2.405 GHz

Verdict: PASS

Report No: (NIE)
42929RRF.001A1 Page 39 of 50 2014-07-23



AT4 wireless, S.A. -
Parque Tecnol6gico de Andalucia, o
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia A ' 4

www.atdwireless.com - C.I.F. A29 507 456 WireLess

4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

MultiView | Spectrum | -

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz
@ Att 30 dB @& SWT 1.5 msz ® VBW 1 MHz Mode Auto Sweep

1 Frequency Sweep Cview
D1[1] -56.24 dB

i 3,7610 MHZ]
Y MI[1] 1.07 dBm

VT

S0 dBm rH1 -18.930 dBm )
-30 dBm \
-40 dBrm

-50 dBm HM\LM\

-60 dBm

-70 dBm

-80 dBm

2.475 GHz 1001 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Report No: (NIE)
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Modulation: TI/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

MultiView | Spectrum

Ref Level 10,00 dBm  Offset 1.28 dB ® RBW 300 kHz

N6,

AT4..=.

& Att 30 dB @ SWT 1.5 ms & VBW 1 MHz
1 Frequency Sweep

Mode Auto Sweep

D1[1] -41,97 dB

-2.1880 MHz
ML mi1[1] 0.15 dBm

0 dem \ 2.4021450 GHz

-10 dBm \

=SB H1 -19.2850 dBRm \

=30 dbm

-4 dBm - M

-50 dBrn P)’MVV/M"

-60 dBm

=70 dBm

-20 dBm

Wl

2,39 GHz

1001 pts 1.5 MHz/

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgeshext plot.

MultiView (| Spectrum

Ref Level 10.00 dBm  Offset 1.28 d& ® RBW 300 kHz

2.405 GHz

@ Att S0dB ® SWT  15ms ® VBW 1 MHz
1 Frequency Sweep

Mode Auto Sweep

0 dBm Fomm,

D1[1]

M1[1]

-10 dBm \

2.4798030 GHz|

3.8060 MHz
1.12 dBm

20 dBm TH1 -18.880 dBm:

-30 dBm /

i =y

wgnlwr
MWMWMLMMMWM
-60 dBm
70 dBm
-80 dBm
1
2.475 GHz 1001 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Report No: (NIE)
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3. LOW FREQUENCY SECTION (HOPPING ON). See nexiplo

MultiView | Spectrum -

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz
& Att 30 dB & SWT 1.5 ms ® VBW 1 MHz Mode Auto Sweep
1 Frequency Sweep

D1[1] -42.49 dB
-2.6370 MHz
11 M1[1] 0.09 dBm

0 dBm -

/mef

-10 dBm

=20-dBr H1 -19.910 dBrmn //
-30 dBm

-40 dBm

D1

-50 dBm

VR N U RTINS TSGR RTINS W PN

-60 dBrm

-70 dBm

-0 dBm

Wl

2.39 GHz 1001 pts 1.5 MHz/ 2.405 GHz

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

MultiView | Spectrum | -

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz
@ Att 30 dB @& SWT 1.5 msz ® VBW 1 MHz Mode Auto Sweep
1 Frequency Sweep

oi[1] -54.33 dB
3.5960 MHZ]
e X M1[1] 1.0Z dBm

Ve \—-\ 2.4799680 GHz
-10 dBm

20 dBm [H1 -18.980 dBm t

-30 dBm

-40 dBrm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

2.475 GHz 1001 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Report No: (NIE)
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AT4@
WiReLESS

Modulation: 8-DPSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

MultiView | Spectrum
Ref Level 10,00 dBm

Offset 1.28 dB ® RBW 300 kHz

@ Att 30dB @ SWT 1.5ms ® VBW 1 MHz Mode Auto Sweep
1 Frequency Sweep
D1[1] -43.38 dB
-2.2780 MHz
M1 M1[1] 0.15 dBm|
0 dem -

/ \_\ 2.4021450 GHz
-10 dBm

=2l H1 -19.850 dBm / \
-30 dBm / \

-40 dBm /f’f

531

-30 dBm

-50 dBm

-70 dBm

-80 dBm

W1

2.39 GHz
Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgeshext plot.

1001 pts 1.5 MHz/ 2.405 GHz

MultiView | Spectrum l -
Ref Level 10,00 dBm  Offset 1.28 d& ® RBW 300 kHz
@ ALt 30 dB @ SWT 1.5ms ® VBW 1 MHz Mode Auto Sweep
1 Frequency Sweep
D1[1] -52.55 dB
1 3.7160 MHz
M1[1] 1.12 dBm
0 d8m ’L‘r‘x\ 2.4798030 GHz
-10 dem / \
TN PH1 -18.860 dBm; { t
-30 dém /J/ \
_an dBm HV/‘"//""/\-\ \‘\\M
dBm —
L""N‘”‘W\M%
TR N | RYSULNCTTU ST | NP PN ¥
-60 dBm
-70 dem
-80 dBm
V1
2.475 GHz 1001 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Report No: (NIE)
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3. LOW FREQUENCY SECTION (HOPPING ON). See nexiplo

MultiView | Spectrum | -

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz
& Att 30 dB & SWT 1.5 ms ® VBW 1 MHz Mode Auto Sweep

1 Frequency Sweep TPk .
D1[1] -42.59 dB
-2.6820 MHz

i M1[1] 0.10 dBm

-10 dBm /
= H1 -19.900 dBm:

S ei=iry)

-30 dBm /

-40 dBm

D1

-50 dBm I
MWWWWWMMWMWMM

-60 dem

-70 dBm

-0 dBm

Wl

2.39 GHz 1001 pts 1.5 MHz/ 2.405 GHz

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

MultiView | Spectrum | -

Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 300 kHz
@ Att 30 dB @& SWT 1.5 msz ® VBW 1 MHz Mode Auto Sweep

1 Frequency Sweep 5 -

D1[1] -53.08d
. 3.5810 MHz
M1[1] 1.03 dBm
N
mﬂ{”fﬁh’\ = \_\ Losdm
-10 dem \
-20 dam—_Hl -18.970 dBm |
-30 dBm
-40 dBm N

MMMMMAMWMMWWWM

-60 dBm

-70 dBm

-80 dBm

2.475 GHz 1001 pts 1.5 MHz/ 2.49 GHz

Verdict: PASS

Report No: (NIE)
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FCC Section 15.247 Subclause (d). Emission limitatis conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequencydbarwhich the intentional radiator is operatirge tadio
frequency power that is produced by the intentioadiator shall be at least 20dB below that int6@ kHz
bandwidth within the band that contains the highestl of the desired power.

RESULTS:

Modulation: GFSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhgplot).

MultiView | Spectrum v
Ref Level 10.00 dBm Offset 1.28 dB ® RBW 100 kHz
= Att 30 dB ® SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep PRI
M3[1] -44,90 dBm
g 1.601860 GHz
0 dem M1[1] 2.69 dBm
2.401730 GHz|
-10 dBm
H1 -17.310 dBrr
-20 dBm
-20 dBrm
Mz
L J
-4 dBm
EE]
¥
50 dBm
|
70 dBm
-&0 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value \ Y-Value | Function \ Function Result |
M1 1 2.40173 GHz 2.69 dBm
112 1 4.80385 GHz -38.15 dBm
M3 1 1.60186 GHz -44.90 dBm

Note: The peak above the limit is the carrier fierty.
Verdict: PASS

Report No: (NIE)
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2. MIDDLE CHANNEL (2441 MHZz): 30 MHz-25 GHz (seexteplot).

AT4@

WireLess

MultiView 2| Spectrum E]
Ref Level 10.00dBm  Offset 1.28 dB & RBW 100 kHz
- Att 30dB ® SWT 250 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep 1Pk 1
M3[1] -48,86 dBm
i 4.882090 GHz
0dem h M1[1] 0.66 dBm
2.440850 GHz
-10 dBm
=20 e 11 -19.340 dBm
-30 dem
40 dem—
[k
v
-50 dBm
-70 dBm
-80 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 2.44085 GHz 0.66 dBm
M2 1 1.62683 GHz -41.20 dBm
M3 1 4.88209 GHz -48.86 dBm

Note: The peak above the limits is the carrier detpy.
Verdict: PASS

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

MultiView | Spectrum
Ref Level 10.00 dBm Offset 1.258dB ® RBW 100 kHz
& Att 30 dB ® SWT 250 ms ® VBW 300 kHz Mode Auto Sweep
1 Frequency Sweep
M3[1] -48.36
ML 4.960330 GHz
0 dem ] M1[1] 1.22 dBm|
2.479970 GHz
-10 dBr
55w FH1 -18.760 dBm;
-30 dBrm
M2
-40 dBrm
M
k.
-50 dBm
-70 dBrm
-80 dBm
30.0 MH=z 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Yalue Function Function Result |
M1 1 2.47997 GHz 1.22 dBm
M2 1 1.65263 GHz -41.10 dBm
M3 1 4.96033 GHz -48.36 dBm

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

Verdict: PASS

Report No: (NIE)
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Modulation: TI/4-DQPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhgplot).

MultiView | Spectrum E]

Ref Level 10.00dBm  Offset 1.23dB ® RBW 100 kHz
@ Att 30dB ® SWT 250 ms @ VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep

M3[1] -41.67 dBm
™ 1.601860 GHz
0 dem M1[1] 0.06 dBm
2.401730 GHz
-10 dém
B H1 -19.940 dBm
-30 dem
40 dem—1T L
A 4
50 dem
6 |
70 dem
80 dém
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.40173 GHz 0.06 dBm
Mz 1 4.80385 GHz -42.57 dBm
M3 1 1.60186 GHz -41.67 dBm

Note: The peak above the limits is the carrierdieey.
Verdict: PASS
2. MIDDLE CHANNEL (2441 MHZz): 30 MHz-25 GHz (seexteplot).

Multiview | Spectrum
Ref Level 10.00dEm  Offset 1.28 dB ® RBW 100 kHz
& Att 30dE ® SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep
M3[1] -42.62 dBm
M 4.882090 GHz
0 dem T MI1[1] 0.68 dBm
2.440850 GHz|
-10 dem
BT PH1 10,320 d
-30 dem
M2
40 dem 1
v
50 dem
Il
-70 dem
-&0 dEm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.44085 GHz 0.68 dBm
M2 1 1.62683 GHz -40.76 dBm
M3 1 4.88209 GHz -42.62 dBm

Note: The peaks above the limits are the carresyifencies.
Verdict: PASS

Report No: (NIE)
42929RRF.001A1 Page 47 of 50 2014-07-23



AT4 wireless, S.A.

Parque Tecnol6gico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia
www.atdwireless.com - C.I.LF. A29 507 456

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

AT4@

WireLess

MultiView | Spectrum
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 100 kHz
@ Att 30 dB ® SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep < W
M3[1] -45.60 dBm)|
ML 4,959490 GHz|
0dem 1 M1[1] 0.87 dBm
2,479970 GHz|
-10 dBm
oUdEm EH1 -19.130 dem:
-a0 dBm
Mz
-40 dBm
M
Y
-50 dBrm
70 dBm
-a0 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value \ Y-Value | Function Function Result
11 1 2.47997 GHz 0.87 dBm
M2 1 1.65263 GH:z -40.76 dBm
113 1 4.95949 GHz -45.60 dBm
Note: The peak above the limit is the carrier fiesaey.
Verdict: PASS
Report No: (NIE)
2014-07-23
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Modulation: 8-DPSK

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexhplot).

AT4@

WireLess

MultiView | Spectrum
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 100 kHz
& ALt 30dB ® SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep \
M3[1] -41.62 dBm)|
M 1.601860 GHz
0 dBm M1[1] -0.05 dBm
2.401730 GHz
-10 dBm
B H1 -20.050 dBrm
-30 dém
-a0 dem—"a2
M2
A 2
-50 dBm
-5
-70 dBm
-80 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 2.40173 GHz -0.05 dBm
M2 1 4.80385 GHz -44.97 dBm
M3 1 1.60186 GHz -41.62 dBm

Note: The peak above the limits is the carrierdieatry.

Verdict: PASS

2. MIDDLE CHANNEL (2441 MHZz): 30 MHz-25 GHz (seexteplot).

Ref Level 10.00 dBm
& Att

1 Frequency Sweep

.=

odem

30 dB & SWT

MultiView 5| Spectrum

Offset 1,25 dB ® RBW 100 kHz
250 ms ® VBW 300 kHz

Mode Auto Sweep

TPK View

M3[1] -47.37 dBm
4.882090 GHz|

M1[1] 0.69 dBm

-10 dBm

2.440850 GHz

-30 dém

i H1 -19.310 dBm

Mz
-40 dBm

-50 dem

-70dbem

-80 dem

30.0 MHz

30000 pts

2.5 GHz/

25.0 GHz

2 Marker Table

X-Value |

Y-Value |

Function

Function Result |

Type | Ref | Trc |
[ 1
M2 1
M3 1

2.44085 GHz
1.62683 GHz
4.88209 GHz

0.69 dBm
-40.84 dBm
-47.37 dBm

Note: The peaks above the limit are the carriegrfemcies.

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

MultiView !.:I Spectrum 1 -
Ref Level 10.00 dBm  Offset 1.28 dB ® RBW 100 kHz
@ Att 30 dB ® SWT 250 ms & VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep 1Pk i
M3[1] -41.77 dBm
ML 4,959490 GHz
0 dBm ki M1[1] 1.23 dBm
2.479970 GHz
-10 dBrm
e FH1 -18.770 dBm
-0 dBrm
-40 dBm M
50 dBm
70 dBm
-a0 dBm
30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.47997 GHz 1.22 dBm
M2 1 1.65263 GHz -40.70 dBm
13 1 4.95949 GHz -41.77 dBm

Note: The peak above the limit is the carrier fiesaey.
Verdict: PASS
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