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Test report
REFERENCE STANDARD:

USA FCC Part 90
CANADA IC RSS-119

Identificacion del objeto ensayado............cc....:

Identification of item tested

Modelo y/o referencia tipo
Model and /or type reference

Other identification of the product

Final HW version
Final SW version
Serial number

Caracteristicas

Features

Peticionario

Applicant

Outdoor Mast Mounted Base Station based on TETR#hii@ogy

© PowerTrunk Inc.

Model: MBS Unit -K

Commercial name: MBS Unit
Code: D148KO1PT

FCC ID: WT7PTRNKTMBS760
IC: 8624A-PTMBS760

CPP: 00.08.09.07

ENT 14.23

© 870761, 870763

Power Supply: 220/110 VAC (2A) 50/60 Hz
24 VDC (9A)

Frequency Band: TX: 763-776MHz RX: 793-806 MHz
RF Nominal Power: 40 dBm (10W)
Access scheme: TDMA with 4 physical channels pecR&nnel.
RF Channel Bandwidth (Channel spacing): 25 kHz.
Spectrum efficiency: one voice channel per 6.25 kHzhannel
bandwidth.
Modulation schemet/4-DQPSK with 18 Ksym/sec. modulation
rate, equivalent to 36 Kbits/sec.
Data rate on each physical channel: 9000 bitsfsc6.25 kHz of
channel bandwidth.
Modulation low pass filter: Root-raised-cosinedil{RRC), with a
previous audio filter.
Emissions Designators:
20 kHz Bandwidth Modulation:

20KOD7W, 20KOD7E, 20KOD7D.
22 kHz Bandwidth Modulation:

22K0OD7W, 22K0OD7E, 22K0OD7D.

Other Options included:
- Air Interface Encryption
- SNI IP Router
- FallBack mode (LSC)

© TELTRONIC, S.A.U.
Poligono Malpica, Calle F-Oeste (50016). Zarag&spana.
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Contact person: Alexandra Gonzalez
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Método de ensayo solicitado, norma...............  USA FCC Part 90 10-01-13 Edition.
Test method requested, standard CANADA IC RSS-119 Issue 11, June 2011.
CANADA RSS-Gen Issue 4 (November 2014).

Measurement Guidance 971168 D01 v02r01 for ceatific of
Licensed Digital Transmitters

Resultado..........ccccccoevvvviiviccccviccccceeee . [N COMPLIANCE
Summary
Aprobado por (nombre / cargo y firma) .......... A. Llamas 70 n Firmado digitalmente
Approved by (name / position & signature) RF Lab. Manager Il por Alejandro Llamas
ol Rodriguez
Fecha: 2014.12.17
B 17:32:47 +01'00'
Fecha de realizacion ..............ccccccccvvcevceeees. 2014-12-16

Date of issue

Formato de informe NO. ........cccoooiiiiiiiii el FDTO08 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 feslivhose measurements data will be accepted jurodtion with
applications for Certification under Parts 15 oraf&e Commission's Rules. Registration Numbe@267.

AT4 wireless is a laboratory with a measuremerg 8it compliance with the requirements of RSS 2%2ué 1
(Provisional) and has been added to the list eldfisites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-1.

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 datesented in this report, which is the resulthef measurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repartifis 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 tithe particular item under test establishethis 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 persien of AT4 wireless.

General conditions

1. This report is only referred to the item thas adergone the test.

2. This report does not constitute or imply onatsn an approval of the product by the Certificatidadies 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.
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Usage of samples

Samples undergoing test have been selectethéylient.
Sample M/01 is composed of the following elements:

Control N° Description Model SEHEINNS Date of reception
44136/001 MBS Unit DC MBS Unit -K 870761 2014-12-02
44136/009 DC cable 2014-12-02

1. Sample M/01 has undergone the following test(s):
All radiated tests for the DC unit and clause 90.BB83juency stability for the DC unit indicated in apgdix A

Sample M/02 is composed of the following elements:

Control N° Description Model SEHEIRNS Date of reception
44136/002 MBS Unit AC MBS Unit-K 870763 2014-12-02
44136/008 AC cable 2014-12-02

1. Sample M/02 has undergone the test(s):

All tests indicated in appendix A except the radiatests for the DC unit and clause 90.539 Frequstatyility for the DC
unit.

Test sample description
MBS Unit is an outdoor Mast Mounted Base Statioselobon TETRA Technology.

Test samples supplier

TELTRONIC, S.A.U.

Poligono Malpica, Calle F-Oeste (50016). ZaragozpaBa.
VAT: A50035518

Contact person: Alexandra Gonzalez

Telephone: +34 976 465656/ +34 976 465722

e-mail: agonzalez@teltronic.es

Testing period
The performed test started 2014-12-03and finished or2014-12-05.
The tests have been performed\atl wireless.
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Environmental conditions

AT4@

In the control chamber, the following limits weretrexceeded during the test:

Temperature Min. :_ 22.08°C
Max. = 23.68 °C
Relative humidity win. = 32005
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <0,5Q

In the semianechoic chamitée following limits were not exceeded during thstt

Temperature Min. = 21.40 °C
P Max. = 22.71 °C
Min. =41.52 %

Relative humidity

Max. = 43.82 %

Air pressure

Min. = 1019 mbar
Max. = 1020 mbar

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

Normal site attenuation (NSA)

< +4 dB at 10 m distance between item under tedt an
receiver antenna, (30 MHz to 1000 MHz)

Field homogeneity

More than 75% of illuminated surface is betweem@ 6
dB (26 MHz to 1000 MHz).

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

Temperature Min. =22.7 °C
Max. = 25.2 °C

Relative humidity Min. =49.9 %
Max. = 47.3 %

Air pressure

Min. = 1019 mbar
Max. = 1019 mbar

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

WireLess
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Remarks and comments

1: Used instrumentation.

Conducted Measurements

a > 0w PE

Spectrum analyser Agilent PSA

E4440A

Climatic chamber CTS C-70/600
DC power supply R&S NGPE

40/40

AC power supply CHROMA 6490

Radiocommunication analyser HP

8920A

Wideband Power sensor R&S NRP-

Z81

Radiated Measurements

9.

10.

Semianecho

ic

Absorber

Lined

Chamber ETS FACT3 200STP

BiconicalLog

antenna

LINDGREN 3142E

Multi
2090

Double-ridge Guide Horn antenna

1-18 GHz

Device Controller

ETS

EMCO

SCHWARZBECK

BBHA 9120 D
EMI Test Receiver R&S ESU 26

Spectrum

analyser

Schwarz FSW50
RF pre-amplifier 10 MHz-6 GHz
SCHWARZBECK BBV9743

RF  pre-amplifier

Schwarzbeck BBV 9718
DC power supply R&S NGPE

40/40

1-18

Rohde &

GHz

AC power supply CHROMA 6490

Last Cal.
date

2014/05
2014/01
2014/11
2013/11
2014/01

2014/03

Last Cal.
date

N.A.
2014/03

N.A.

2013/11

2013/08
2013/10

2014/02

2014/02

2014/11
2013/11

2: This information has been provided by the agpypiic

Cal. due
date

2016/05
2015/01
2017/11
2015/11
2017/01

2016/03

Cal. due
date

N.A.
2017/03

N.A.

2016/11

2015/08
2015/10

2015/02

2015/02

2017/11
2015/11
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Testing verdicts

[N o) =T o] o] [ Tot=1 o] L= PSR : N/A
PaSS e : P
e | : F
NOt MEASUIE ... et e e : N/M
FCC PART 90/ IC RSS-119 PARAGRAPH VERDICT
NA| P | F [NM
Clause 90.207 / RSS-119 Clause 5.2: Modulationacheristics NM*

Clause 90.543 / RSS-119 Clause 5.5: Occupied Baltllwi

Clause 90.205, 90.541, 90.635 / RSS-119 Claus&4L1RF output power
Clause 90.543 / RSS-119 5.5, 5.8.9.: Emissionditiihs. ACP

Clause 90.539 / RSS-119 Clause 5.3: Frequencylistabi

Clause 90.543 / RSS-119 Clause 5.8.9.2: Spurioissems at antenna terminalg

Clause 90.543 / RSS-119 Clause 5.8.9.2: Radiateski|ms

2: see point “Remarks and comments”.

T ©| ©| ©f ©| ©
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Appendix A — Test results
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Clause 90.543 / RSS-119 Clause 5.8.9.2: Radiat@BrIMS. .........ccccoviiririnereieieenese e 50
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Power supply DC (V):
Vhom= 24 Vdc

VmaX: 27.6 Vdc
Vmin =20.4 Vdc

Power supply AC (V):
Vhom= 110 Vac (60 Hz)

VmaX: 126.5 Vac
Vmin =93.5 Vac

TEST CONDITIONS

AT4@

WireLess

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum resped,

as declared by the applicant).

Type of power supply = DC/AC Voltage from exterpalwer supply

Type of antenna = external connectable antenna

RF Output Power: 40 dBm (10W).

TEST FREQUENCIES:

FCC 20 kHz bandwidth

769-775 MHz band

Lowest channel

769.0125 MHz

Middle channel

772.0125 MHz

Highest channel

774.9875 MHz

IC 20 kHz and 22 kHz
bandwidth

768-776 MHz band

Lowest channel

768.0125 MHz

Middle channel

772.0125 MHz

Highest channel

775.9875 MHz
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Clause 90.207 / RSS-119 Clause 5.2: Modulation claateristics

SPECIFICATION
FCC 82.1047 and 8§90.207

(a) Voice modulated communication equipment. A euny equivalent data showing the frequency respohtee

audio modulating circuit over a range of 100 to 0z shall be submitted. For equipment requiretiadee an
audio low-pass filter, a curve showing the freqyerasponse of the filter, or of all circuitry inBéal between the
modulation limiter and the modulated stage shaBugamitted.

(b) Equipment which employs modulation limiting. @urve or family of curves showing the percentage of
modulation versus the modulation input voltage Idhalsupplied. The information submitted shall bffisient to
show modulation limiting capability throughout trenge of modulating frequencies and input modulasignal
levels employed.

(c) Single sideband and independent sideband edépitone transmitters which employ a device owdirto limit

peak envelope power. A curve showing the peak epeepower output versus the modulation input veltsigall
be supplied. The modulating signals shall be tineesia frequency as specified in paragraph (c) 211949 for the
occupied bandwidth tests.

(d) Other types of equipment. A curve or equivatiaits which shows that the equipment will meetntioglulation
requirements of the rules under which the equipnzetat be licensed.

IC RSS-119 5.2.

Equipment that operates in frequency bands ottar #64-776 MHz and 794-806 MHz may employ any type
modulation. Equipment that operates in the bands77& MHz and 794-806 MHz shall use digital modolat

Mobile and portable transmitters that operate gs¢hbands may have analogue modulation capabilltyas a
secondary mode in addition to their primary digitadde. However, mobile and portable transmittea$ tiperate
only on the low-power channel as defined in SRSP+hay employ any type of modulation.

RESULTS(The following information has been provided bg #pplicant)

TRANSMITTER LOW PASS FILTER

The EUT operates with/4-shifted Differential Quaternary Phase Shift Keyi/4-DQPSK), with a modulation
rate of 18k symbol/sec (36kbits/sec).

The access scheme is TDMA with 4 physical chanpeiarrier.

A root-raised-cosine filter (RRC) is used as agmitting and receiving filter in this digital commigation system
to perform matched filtering. The combined respasfsguch two filters is that of the raised-cosiitier.

The raised-cosine filter is often used for pulsagshg in digital modulation, known for its abilitp minimize
intersymbol interference (ISI).

The two graphs of the next page show the transfection of the aforementioned filter when the avithex
modulation bandwidth is 20 kHz and 22 kHz respetyiv

Report No: (NIE)
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MBS Unit Transmitter low pass filter for 20 kHz lwhawidth modulation.

Low Pass Filter
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MBS Unit Transmitter low pass filter for 22 kHz lwhawmidth modulation.
Low Pass Filter

E] | | I ] ] I I

-20

=40

-80

dB

T
_:—_..-I

-100

120+

-140

-160

Hz 4

WireLess

Report No: (NIE)
44136RRF.001 Page 13 of 60

2014-12-16



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

Clause 90.543 / RSS-119 Clause 5.5: Occupied Bandihi

SPECIFICATION

FCC 8§2.1046, §890.543
(d) Authorized bandwidth. Provided that the ACPuiegments of this section are met, applicants reguest any
authorized bandwidth that does not exceed the ehaive.

RSS-Gen 6.6, RSS-119 5.5

Frequency Band (MHz) Related SRSP for| Channel Spacing Authorized
Channelling Plan (kHz2) Bandwidth
and e.r.p. (kHz)
764-776 and 794-806 | gpgp.511 6.25 Note 2
12.5
25
50

Note 2: Provided that the ACP requirements in $ach.8.9.1 are met, any authorized bandwidth tlat chot
exceed the channel bandwidth can be used.
METHOD

The EUT was configured to transmit a modulatedieagignal. An IF bandwidth of 300 Hz was used étedmine
the occupied bandwidth of the modulated emissitie. 99% occupied bandwidth and the -26 dBc bandwietfe
measured directly using the built-in bandwidth nueig option of spectrum analyser E4440A.

The occupied Bandwidth was measured according tot go2 of Guidance 971168 D01 Power Meas License
Digital Systems v02r01.

RESULTS (see next plots)

FCC 769-775 MHz band. 20 kHz.

Channel Lowest Highest
99% Occupied bandwidth (kHz) 19.2895 19.1989
-26 dBc bandwidth (kHz) 21.516 21.547
Measurement uncertainty (kHz) <+0.32
IC 768-776 MHz band. 20 kHz.
Channel Lowest Highest
99% Occupied bandwidth (kHz) 19.3181 19.1991
-26 dBc bandwidth (kHz) 21.895 21.736
Measurement uncertainty (kHz) <+0.32
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IC 768-776 MHz band. 22 kHz.

AT4@

WireLess

Channel Lowest Highest
99% Occupied bandwidth (kHz) 20.4229 20.4046
-26 dBc bandwidth (kHz) 23.434 23.446

Measurement uncertainty (kHz)

<+0.32

FCC 769-775 MHz band. 20 kHz.

Lowest Channel

4 Agilent

Ref 40.3 dBm
#Pegk

LaAw

18

Ml 52

Center 765,812 58 MHz
#Res BW 300 Hz

Occupied Bandwidth
19.2895 kHz

-9.768 Hz
21.516 kHz

Transmit Freq Error
¥ dB Bandwidth

#Atten 40 dB

#BH 1 kHz

Span 58 kHz
Sweep 5272 ms (1060 pts)

Occ BH % Pur 99,08 ¥
% dB -26.60 dB
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Highest Channel

IC 768-776

3 Agilent

Ref 48.3 dBm

#Atten 40 4B

AT4@

#Peak

i

o

"

o A

e R

R R T T TYY

LaAy
18

M1 52

Center 774,987 58 MHz
#Res BH 300 Hz

Occupied Bandwidth
19.1989 kHz

Transmit Freq Error
% B Banduidth

-50.575 Hz

21.547 kHz

#YBH 1 kHz

Span 58 kHz

Sweep 527.2 ms (1000 pts)

Occ BH ¥

Pur 99,08 ¥

x dB -26.66 dE

MHz band. 20 kHz.

Lowest Channel

4 Agilent

Ref 40.3 dBm

#Atten 48 dB

#Peak

21N

Log
18

o

dB/

Offst

38.3
dB

A

s

W

I

W6

, 1
TR

Vo el ot

LaAy
1@

M1 S2

Center 763012 58 MHz
#Res BH 308 Hz

Occupied Bandwidth
19.3181 kHz

Transmit Freq Error
% dB Bandwidth

-53.459 Hz

21.895 kHz

#YBH 1 kHz

Span 58 kHz

Sweep 527.2 ms (1686 pts)

Occ BH %
]

Pur 99.66 %
dB  -26.00 dB

WireLess
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Highest Channel

= Agilent

Ref 403 dBm #Atten 40 dB
#Peak

ng Pl S e LT L e B R SR
16 o’ _ e

IR ZING

\ﬂ"lrl‘xmww

LaRw
18

Ml =2
Center 775,987 5@ MHz Span 58 kHz
#Res BH 300 Hz #VBW 1 kHz Sweep 527.2 ms (1000 prs)

Occupied Bandvidth Occ BN 7 Pur  99.00 7
19.1991 kH=z x dB  -26.00 dB

Transmit Freq Error  -25.987 Hz
% B Bandwicdth 21.736 kHz

IC 768-776 MHz band. 22 kHz.
Lowest Channel

= Agilent

Ref 48.3 dBm #Atten 48 dB

#Peal
[oA T 1 L Y el Sl ™

L . o
10 .l e,
dB/ ;/ \

0ff g <
3@.? [( l\\
dB

Co
g LA S|l

Vo anflig

LafRw
18

Ml 52
Center 765.812 50 MHz Span 50 kHz
#Res BH 308 Hz #\JBW 1 kH=z Sweep 527.2 ms (1088 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
20.4229 kHz x dB -26.00 dB

Transmit Freq Error  5.18% Hz
% B Bandwidth 23.434 kHz
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Highest Channel

45 Agilent
Ref 48.3 dBm #Atten 48 dB
#Peak
LDQ rJ\M RURT S E R | .
dB/ / N
Dffst > <«
30.3 "r \
dB [ \
I ler H I h
o A e Tl R
M i W Lol
LaAy
14
ML =2
Center 775.987 50 MHz Span 50 kHz
#Res BH 300 Hz #UBH 1 kHz Sweep 527.2 ms (1008 pts)
Occupied Bandwidth Occ BH % Pur  99.60 %
20.4046 kHz X dB -26.08 dB

Transmit Freq Error 18,866 Hz
% dB Bandwuidth 23.446 kHz
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Clause 90.205, 90.541, 90.635 / RSS-119 Clause3l4, RF output power (conducted)
SPECIFICATION

FCC §2.1046, §90.205, §90.541 and §90.635.

(a) The effective radiated power and antenna héayhbase stations may not exceed 1 kilowatt (3@/@BdBm)
and 304 m. (1,000 ft.) above average terrain (AA&3pectively, or the equivalent thereof as deteeohifrom the
Table. These are maximum values, and applicanisbeilrequired to justify power levels and anteneights
requested.

RSS-Gen 6.12, RSS-119 4.1, 5.4.
The output power shall be within £1.0 dB of the mifacturer’'s rated power.

METHOD

The conducted RF output power measurements were raadhe RF output terminals of the EUT using an
attenuator and a calibrated wideband power sensor.

RESULTS
RF declared rated Average Power: 40dBm (10W).

FCC. 769-775 MHz band Frequency | Maximum average| Maximum peak
(MH2z) power (dBm) power (dBm)
769.0125 40.77 45.21
20 kHz Bandwidth
774.9875 40.32 45.16
Measurement uncertainty (dB) +0.5
IC. 768-776 MHz band Frequency |Maximum average powg Maximum deviation
(MHz) (dBm) (dB)
768.0125 40.84 0.84
20 kHz Bandwidth
775.9875 40.20 0.20
768.0125 40.61 0.61
22 kHz Bandwidth
775.9875 39.97 -0.03
Measurement uncertainty (dB) +0.5

Verdict: PASS
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Clause 90.543 / RSS-119 5.5, 5.8.9.: Emission liatibns.ACP
SPECIFICATION

FCC 8§90.543.

(a) The Adjacent Channel Power (ACP) requirementsBBse transmitter and 25 kHz channel size arasho
the following table. The table specify a valuettoe ACP as a function of the displacement fromctiennel center
frequency and measurement bandwidth. In the foligwables, “(s)” indicates a swept measurement beaysed.

25 KHz BASE TRANSMITTER ACP REQUIREMENTS

Offset from center
frequency Measurement bandwidth Maximum ACP

(kHz) (kHz) (dBc)
15.625 6.25 -40
21.875 6.25 -60
37.5 25 -60
62.5 25 -65
87.5 25 -65
150 100 -65
250 100 -65
350 100.00 -65
>400 kHz to 12 MHz 30 (s) -80
12 MHz to paired receive band 30 (s) -80
In the paired receive band 30 (s) -100

RSS-1195.5, 5.8.9.

The ACP of transmitters operating in the bands 768-MHz and 794-806 MHz shall comply with the
requirements in the following tables for Base traitter with 25 kHz channel size. The tables speaifpaximum
value for the ACP relative to the maximum outputvpo as a function of the displacement,ffom the channel
centre frequency. In the tables, “(s)” indicates & swept measurement may be used.

Report No: (NIE)
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Table 14 — 25 kHz Transmitter ACP Requirements

Maximum Relative ACP (dBc) Measurement
Bandwidth (kHz)

Displacement Frequencyfq (kHz) | Mobile Station Base Station
15.625 -40 -40 6.25
21.875 -60 -60 6.25
37.50 -60 -60 25.00
62.50 -65 -65 25.00
87.50 25.00
150.00 -65 -65 100.00
250.00
350.00
400<fy< 12 MHz -75 -80 30(s)
12 MHz< f4 < paired receive bang
In the paired receive band -100 -100

METHOD

The Adjacent Channel Power measurements were miabe RF output terminals of the EUT using an atsar
and a spectrum analyser with a built-in adjaceanokel power (ACP) measurement function.

RESULTS
See next plots.

Verdict: PASS
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FCC 769-775 MHz band. 20 kHz.

Lowest Channel

Agilent

N6,

WireLess

AT-

Ref 38 dBEm

#Atten 36 dB

Ava

09
@

B/

ffst

8.3
B

Ava

1 52

|1

Center 769.812 58 MHz

Span 208 kHz

Sweep 3.562 5 (1008 pts)

#Res BH 106 Hz #\BH 1 kHz
RMS Results Freq 0ffeet  Ref B dBc LOWer dEn dBc UPPEr dEn
Carrier Power 15,63 kHz  £.25@ kHz -58.27 -17.68 -58.11 -17.52
48.59 dBm /  21.88 kHz  5.25@ kHz -EG.70 -26.19 -B8.57 -27.08
oC AAAA ke~ 37.58 kHz  25.8A kHz -BE.A5 -25.45 -B6.50 -25.61
B2.50 kHz  25.80 kHz -73.68 -33.89 -72.93 -32.34
57.50 kHz  25.80@ kHz -76.48 3581 -76.73 -36.14

Agilent

Ref 35 dBm

Atten 28 dB

#Hvy

Log
16

dE/

Offst

38.3
db

FAwvg

Wl 52 i

MG

B
Center 769812 5 MHz
#Res BW 1 kHz

RHS Results Freq 0ffset

VEH 18 kHz

Raf Bl dec Lower gmy

Span 850 kHz

Sweep 2,481 5 (1080 pts)

dec Urper 4oy

Carrier Power  15@.8 kHz 1888 kHz -75.83 -34.83 -75.24 -34.25
48.99 dBm /  250.8 kHz  1@8.8 kHz -79.74 -38.75 -8A.12 -36.12
o€ AAAR kHe  358.8 kHz  1AA.B kHz -82.35 -41.35 -83.61 -42.62
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AT4@

WireLess

w5 Agilent

Ret 48 dBm

#Atten 24 dE

a Mkrl 870 kHz
-54.66 dB

#Hvy
Log

19
dB/

Offst
38.3
dB

]
-41.8

dBm
PRuwg

V1 52

53 FC
AA

E£f
FTun

Swp

ik

Mt o e A, Mot

WMMMW " Myt

et _LF...L TN

A A gl el P2

Center 769.01 MHz
#Res BH 30 kHz

#YBH 1 MHz

Span 38 MHz
#Sweep 1 5 (1088 prs)

Band Edge measurement close to carrier.

4 Agilent

Ref 42.3 dBm

#Atten 24 B

a Mkrz 840.5 kHz
-86.78 dB

#Hvg
Log

18
dE/
0ffst

38.3
dB

]
-39.6

dBm
PRwg

V1 52

53 FC
AA

£t
f>5ak

Swp

1 W’

I

..... %
) e

Center 7690812 5 MHz
#Res BH 30 kHz

#VEW 1 MHz

Span 2 MHz
#Sweep 2 5 (10BA pts)
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AT4@

WireLess

3 Agilent

Ref 48 dBm

#Atten 22 dB

Mkrl 76

9.03 MHz

38.50 dBm

#Hvg
Log

1@
dB/

Offst
38.3
dB

Ol
-41.5

dBm
FPAvY

V1 52

53 FC
AA

£
FTun

liin

PLa

P b e A M )

fae et ML

Start /G808 MHz
#fes BW 360 kHz

#YEH 1 MHz

Stop 200.80 MHz

#oweepn 1 5 (1080 pts)

# Agilent

Ref @ dBm

#ftten B dE

#Hvy
Log

1@
dE/

Offst
38.3
dB

]
-60.8

dBm
PRy

V1 sz

53 FC
AA

£01)

F200K knimstateor ppbicbi st

Swp

Start 793.0608 MHz
#Res BH 30 kHz

#YEW 1 MHz

Stop 806808 MHz
#oweep 1 5 C1ABE pts)
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Highest Channel

Agilent

Ref 38 dBm #Atten 30 dB
Awg

" Bl
@

B/
ffst

8.3
B

il

Aug ) - MM MJ

T Al
152 ! P
Center 774,987 50 MHz Span 288 kHz
#Res BH 180 Hz #\JBH 1 kHz Sweep 3,562 5 (1808 pts)
RMS Results Frog 0ffset  Ref Bl dBc Lo¥er ggm dee UpPer gap
Carrier Power 15,63 kHz  6.258 kHz -59.32 -15.66 -58.34 -17.68
4A.BE dBm 4 21.88 kHz  6.258 kHz -G68.46 -27.88 -67.97 -27.31
SC AARA kHz 37.56 kHz  25.88 kHz -G6.43 -25.77 -E7.07 -27.31
£2.58 kHz  25.8A kHz -73.39 -32.73 -73.58 -32.84
87.56 kHz  25.88 kHz -76.54 -35.88 -76.B1 -3E.14
Agilent
Ref 35 dBm Atten 2@ dB
#Avy
Log
18
dB/
Offst
30.3
dB

PARvg m wh‘

e T ek ..
R Y . T il 4

WLLL o
Center 774,987 5 MHz Span 850 kHz
#Res BH 1 kHz VEW 10 kHz Sweep 2,481 5 (1000 pts)
RHS Results Frog Offset  Ref BW dec Lower gpy dec UpPer gy
Carrier Power  158.8 kHz  1B8.8 kHz -75.88 -34.93 -75.12 -34.98
48,15 dBm /  250.8 kHz  188.8 kHz -78.85 -38.78 -28.83 -39.58
2C.ABRE kHz 3508.8 kHz  18@.8 kHz -81.51 -41.37 -83.43 -43,29
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i Agilent

AT4@

WireLess

Ref 48 dBm

#Atten 24 B

a Mkrl 848 kHz
-54.40 dB

#Hvy
Log

1@
dB/

Offst
38.3
dB

ol
—-42.3

dBm
PRwvg

VI 52

53 FC
AA

E£Cf
FTun

Swp

SURPTTSTRI RPN RV STV S TR A g B (9 S

PSR SR PP ST T g TR 1

Center 774,99 MHz
#Res BH 30 kHz

#VBEW 1 MHz

Span 38 MHz
#Sneen 1 5 (1080 pts)

Band Edge measurement close to carrier.

4 Agilent

Fef 42.3 dBEm

#Atten 24 dB

a Mkre 5846 kHz
-37.85 dB

#Hvy

eSS e,

O D

M%W

RN L Y

Center 774.987 § MHz
#Res BH 38 kHz

#JEH 1 MHz

Span 2 MHz
#iweepn 2 5 (1000 prs)
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4 Agilent

Mkrl 775.808 MHz
Ref 48 dBm #Atten 22 dB 38.18 dBm
#Avg i
Log |
18
dB/
Offst
30.3
dB

ol
—41.8
dBm

PAwva

V1 52
33 FC

AA
£t \

FTun

)
S 1
Y
- ot M ek gy AR *WWW

Start 773,000 MHz Stop 800006 MHz
#Res BW 38 kHz #JBH 1 MHz #5weep 1 5 (1008 pts)

4 Agilent

Ref @ dBm #ftten @ dB
#Hvg
Log
18
dB/
Offst
38.3
dB

ol
—G@.6
dBm

PRwg

W1 52
53 FC
AA
£
f>5@k et o 4 O g o A B AR o g b et e Lt TS A rha gy
W

Start 798,080 MHz Stop 806,000 MHz
#Res BH 30 kHz #VBH 1 MHz #Smeep 15 (1000 pts)
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IC 768-776 MHz band. 20 kHz.
Lowest Channel

Agilent

Ref 38 dBm #Htten 30 dB

Ava
: T
B

I
B/ |
ffst
]
E

o "
| 52“““” ihi l j !

il —

Center 768812 56 MHz Span 208 kHz
#Res BH 160 Hz #JEH 1 kHz Sweep 3.562 5 (1000 pts)
RMS Results Freq 0ffeet  Ref B dBc Lower gpy dec Upper gpy
Carrier Power 15,63 kHz  6.258 kHz -G7.57 -16.73 -5a.72 -18.88
4A.85 dBm 4  21.88 kHz  B.2G8 kHz -BR.B7 -?6.A2 -GE.6A -27.76
€ BABA kHz 37.56 kHz  25.88 kHz -BG.45 -24.68 -BE.17 -2E.33
£2.56 kHz  25.88 kHz -73.59 -32.74 -73.26 -32.42
§7.58 kHz  25.8A kHz -T74.54 -33.88 -77.37 -3B.52

Agilent

Ref 35 dEm Atten 20 JB
#Hug
Log
16
dB/
Offst
30,3
dB

——

FPAwvq W
1 S@MMMWWM MWMW o

Center 768.812 5 MHz Span 858 kHz
#Res BH 1 kHz VBH 18 kH=z Sweep 2481 5 (1086 pts)
RMS Results Freq offeer  Ref B dBc LOWEr dEg dBc UPPEF gEn

Carrier Power  158.8 kHz  188.8 kHz -75.33 -34,11 -75.55 -34.33

41.22 dBn /  256.8 kHz  188.8 kHz -79.82 -36.68 -068.57 -39.35

SE AR kH= 35@.8 kHz  1BA.8 kHz -82.73 -41,51 -83.87 -42.55

Report No: (NIE)
44136RRF.001 Page 28 of 60 2014-12-16



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

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

4 Agilent

a Mkrl =571 kHz
Ref 48.3 dBm #Atten 24 dB -33.14 4B
#Rvg e
Log
108
dB/
Offst
30.3
dB

ol
-41.5
dBm

PAvg

o

V1 32
33 FC
AA
E£(f)
FTun

3 i1t
i

WW-WMW R S N PP PI:

Center 768.81 MHz Span 30 MHz
#Res BH 36 kHz #YBH 1 MHz #oweep 1 5 (1A0B pts)

Band Edge measurement close to carrier.

= Agilent

a Mkrz 588.6 kHz
Ref 42.3 dBm #Atten 24 dB -36.92 dB

#Avg

Log fﬁ
16
dB/

Offst /
15 J \
|
|

dB

O
-349.5
dBm

PAwva

W1 352 J \

$3 FC / \
AR

£(F:

F>50k |

) Wp 1 W*J k‘mm ';P

WWM e WM
Center 768.012 5 MHz Span 2 MHz
#Res BH 38 kHz #YBH 1 MHz #aweep 2 5 (1060 pts)
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WireLess

w5 Agilent

Mkrl 76881 MHz
REef 48 dB #Atten 22 dB 3977 dBm
#Hug ]
Log
18
dB/
Offst
383
dB

Dl
-48.3
dBm

PAvy

Y1 sz
33 FC
AA
£
FTun

=

e
A A b A sl b S s g SRR ST TOY PR TPRESY ST PYST PSN

Start 766.88 MHz Stop 300,80 MHz
#Res BH 38 kHz #YBH 1 MHz #aweep 1 5 (1A0A pts)

= Agilent

Ret @ dEm #Atten @ dB
#Rvg
Log
16
dB/

Dffst
383
B

N
60,6
dBm

PAwg

Y1 352
33 FC
AR
£
2 E0K bmomin g cooparssecoapstord sasgrstinsip e hothiessiabsn s rad i ol eathngap P g b g
Swp

Start 797.800 MHz Stop 887.008 MHz
#Res BH 36 kHz #/BH 1 MHz #5weep 1 5 (1080 pts)
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Highest Channel

Ref 38 dBm #Htten 30 dB

Ava
0g G
@

B/ [

ffst h
A3
E

Center 775.987 58 MHz Span 208 kHz
#Res BH 188 Hz #VBH 1 kHz Sweep 3562 5 (1808 pts)
RMS Results Freq 0ffeet Ref B dBc Lo¥er gy dBc UPPEr 4B
Carrier Power 15,63 kHz  6.258 kHz -58.56 -18.73 -5B.75 -16.93
30.83 dBm /  21.88 kHz  6.258 kHz -EB6.51 -26.99 -E9.75 -20.93
C AREA kH= 37.56 kHz  25.88 kHz -EG.49 -25.67 -EE.57 -26.74
G2.56 kHz  25.88 kHz -73.13 -33.38 -72.98 -33.88
87.50 kHz  25.88 kHz -75.95 -36.13 -77.61 -37.18

Agilent

Ref 35 dBm Atten 28 JB
#Hvg

dB/
Offst
38.3
dB

FAwg ‘*pfw“
ol
Wl 52 U | VRN ol A

Center 775.987 5§ MHz Span 856 kHz
#Res BH 1 kH= VEBKH 18 kHz Sweep 2481 5 (1088 nts)
RMS Results Froq 0ffeet  Ref Bl dBc Lower gpp dBc UPPEr gEp

Carrier Power  15A.8 kHz  188.8 kHz -74.28 -34.53 -75.18 -35.35

90,75 dBm 4  2G6.8 kHz  188.8 kHz -78.92 -39.17 -79.91 -48.16

25 AAAE kH= 358.8 kHz  188.8 kHz -88.53 -48.78 -83.29 -43.54
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# Agilent

507 456

AT4@

WireLess

Ref 40.3 dBm

#Atten 26 dB

a Mkrl 848 kHz
-84.56 dB

#Ava
Log

18
dB/
Offst

38.3
dB

D
-42.6

dBm
FPRwvg

LY

53 FC
AA

£t
FTun

Swp

A

prterstp vl gy

w«nwW

i g

1 Ay ot Al
1

i g R S A A

Center 775,99

MHz

#Res BW 30 kHz

#YBHW 1 MHz

Band Edge measurement close to carrier.

Span 38 MHz
#Sweep 1 5 (1088 pts)

4 Agilent

Ref 42.3 dBEm

#Atten 24 dB

a Mkré 5846 kHz
-86.43 dB

#Avg
Log

i

19
dB/

Offst
38.3
dB

ol
-48.2

dBm
PAva

V1 52

33 FC
AA

Ef):
f>hak

Swp

iWr

o 1

it T

Pt st

TP bttt g

Center 775987
#Res BH 30 kHz

5 MHz

#BH 1 MHz

Span 2 MHz
#5weep 2 5 (1006 pts)
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w Agilent

Mkrl 775.978 MHz
Ref 48 dBm #Atten 22 dB 38,77 dBm
#H'I.I'Q <
Log
18
dB/
Offst
303
dB

0l
-41.2
dBm

FAvg

bl 352
33 FC
AR
A
FTun

Swp hy' L
S

Start 774,000 MHz Stop 800,000 MHz
#Res BW 30 kHz #BH 1 MHz #oweep 1 5 (1080 pts)

[
|
|
|
|
|

tmba et gl pn e sa b b

4 Agilent

Ref @ JBm #Atten @ B
#Hvg
Log
18
dB/
Offst
38.3
dB

]
-G@.6
dBm

PR

V1 52
53 FC
AA
£0f
f>5@k ! Tk i A Aty e PURUPEY RE RIS SRS (Y R PR NP R PR SIU P E B Y SRR e LS S NP
Swp

Start 797080 MHz Stop SG7.606 MHz
#Res BW 30 kHz #«UBH 1 MHz #Sweep 1 5 (1008 pts)
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IC 768-776 MHz band. 22 kHz.
Lowest Channel

N6,

WireLess

AT-

Agilent

Ref 38 dBm

#Atten 30 dE

Huvg

og

@
B/

ffst

8.3
B

N

Awva
1 szlwmﬁ NS

Center 768,812 56 MHz
#Res BH 108 Hz

RMS Results Freq 0Offzet  Ref BW
Carrier Power  15.53 kHz  5.25@ kHz
4B.55 dBm /  21.88 kHz  B.258 kHz
37.50 kHz  25.08 kHz
25,8808 kHz B2.50 kHz  25.88 kHz
87.50 kHz  25.88 kHz

#EHW 1 kHz
dec Lower gmy
-C8.26 -17.39
-57.49 -2B.52
-GE.BE -25.14
-72.98 -32.11
-7E.5A -35.64

Span 280 kHz
Sweep 3,562 5 (1080 prs)

dec UPPer gmy

-58.37 -17.51
-E8.98 -28.12
-E7.86 -27.88
-72.78 -31.92
-76.349 -35.53

Agilent

Ref 35 dBm

Atten 28 dBE

#Avy

Log
18

dB/

Offst

38.3
db

FRwvg

Wl 52

T
1

Hf it
Center 765.012 5 MHz
#Res BH 1 kHz

RMS Results Freg Offset
Carrier Power 156.8 kH=z

48,95 dBm S 250.8 kHz
25,8088 kHz 3EH.H kHz

Ref Bl
186,68 kHz
188.8 kH=
1688.8 kH=z

VEH 18 kHz

dBe Lower gpy
-75.54 -34.59
-79.26 -38.31
-82.1E —41.21

ml
Span 856 kHz
Sweep 2.481 5 (1600 pts)

dBc UPPEr gpy
-75.24 -34.34
-30.53 -30.58
-83.75 —42.710
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AT4@

WireLess

% Agilent

Ref 40.3 dBm

#Atten 22 dB

a Mkrl -3.89 MHz
-498.89 dB

#Hvg
Log

18
dB/

Offst
38.3
dB

ol
-41.7

dBm
PR

V1 52

53 FC
AA

AN
FTun

Swp

i

[T SRS RS SO B

wwﬁwwﬂjhww“”r “uwwhw

M i LA TP

Center 768,81 MHz
#Res BH 38 kHz

#YEW 1 MHz

Span 38 MHz
#Sneen 1 5 (1088 prs)

Band Edge measurement close to carrier.

= Agilent

Ref 42.3 dEm

#(tten 24 dE

a Mkre 405.4 kHz
-58.18 db

#Hvg
Log

19
dB/

Offst
38.3
dB

Ol
-39.9

dBEm
FAvg

V1 s2

33 FC
AA

£
f>58k

Swp

i

e
T““w

1
Q.
WW

TR

Wm

Center 7E2.812 5 MHz
#Res BH 30 kHz

#YEW 1 MHz

Span 2 MHz
#Sweep 2 5 (1088 pts)

Report No: (NIE)
44136RRF.001

Page 35 of 60

2014-12-16



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

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

# Agilent

Mkrl 758.01 MHz
Ref 48 dBm,. #Atten 22 dB 39.33 dBm
#Hug ]
Log
14
dB/
Offst
30.3
dB
ol
-48.7
clBm

PAvg

W1 32
53 FC
AA
Eify
FTun

" aH \ﬂ
B

Start 766.08 MHz Stop 800.00 MHz
#Res BH 30 kHz #\JBH 1 MHz #5weep 1 5 (1OBG pts)

WW-W .

bbb i b T Ly e L i At A sl

2 Agilent

Ref B dBm #fAtten O dB
#Hvg
Log
18
dB/
Dffst
30.3
dB

ol
-68.18
dBm

PRug

V1 52
53 FC
AA
g0
f>5@k Pl T et b B el A B, 0 -t ot M By et e g e
Swp

Start 797808 MHz Stop 807088 MHz
#Res BH 38 kHz #JBH 1 MHz #Sweep 1 s (10RO prs)
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Highest Channel

Agilent

Fef 38 dBm #Htten 20 dB
#Hvy

i AP,
dB/ f \
Offst ; |

B | |

=
=

e it |
I
N
Wl 52
Center 775,987 50 MHz Span 280 kHz
#Res BH 160 Hz #JBH 1 kHz Sweep 3562 5 (1608 pts)
RMS Results Frog 0ffzet  Raf BL dec Lower g4py dec UPper gep
Carrier Power 15,63 kHz  E.258 kHz -59.84 -19.29 -52.71 -18.96
39.74 dBm /  21.88 kHz  6.25A kHz -E7.73 -27.89 -B8.57 -28.83
o€ AAAA kHz 37.58 kHz  25.8@ kHz -G5.97 -26.23 -GE.5B -26.76
§2.58 kHz  25.8A kHz -72.95 -33.21 -73.31 -33.57
§7.58 kHz  25.8A kHz -76.52 -36.78 -7E.79 -37.85

Agilent

Ret 35 dBm Atten 28 dB
#Hvy
Log .
16

dB/
Offst
38.3
dB

Phy M,
: i
1 32MMMWWW# M i Y ORIA

Center 775,987 5 MHz Span 858 kHz
#Res BH 1 kHz VEH 16 kHz Sweep 2,481 5 (1BAA pts)
RMS Results Freq Offset  Ref B dBc LOWer ggn dBc UPPEr gBn

Carrier Power  1GA.8 kHz  1AB.8 kHz -74.89 -35.87 -7G.57 -35.76

30.82 dBm 4/  25B.8 kHz  1PB.B kHz -78.39 -38.58 -88.13 -48.32

oC AABE kHz 35A.6 kHz  1AB.8 kHz -51.19 -41.37 -83.72 -43.98
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WireLess

s Agilent

Ref 48.3 dBm

#Hvg
Log
18
dB/
Offst
38.3
dB

ol
-39
dBm

FAvg

b1 352
33 FC
AR
£t
FTun
Swp

#Atten 22 dB

a Mkrl -11.85 MHz
-59.91 dB

7

1
MMM

g |

bbbl s A b b ol b A

Center 775.99 MHz
#Res BH 30 kHz

#YEW 1 MHz

Span 368 MHz
#3neep 1 5 (1OBA prs)

Band Edge measurement close to carrier.

# Agilent

Ref 42.3 dBm

#Hvg
Log
18
dB/
Dffst
38.3
dB

#ltten 22 dB

a Mkre 5245 kHz
-58.54 dB

o T,

e

M

Mm""’"‘w I

2
Mﬁhﬂ?

Wil

Center 775.987 5 MH=z
#Res BH 38 kHz

#YEW 1 MHz

Span 2 MHz
#iweep 2 5 (1OAH pts)
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# Agilent

Ref 40 dBm

#Hvg

#ftten 22 dB

Mkrl 775.978 MHz
38.63 dBm

)
Al
L

et ot e e H P B g e e

Start 774008 MHz
#Res BH 30 kHz

#YEH 1 MHz

Stop 890,800 MHz
#oweep 1 5 (1088 pts)

4 Agilent

Fef @ dEm

#Hvg
Log

#Htten @ dB

Start 797080 MHz
#Res BH 30 kHz

#EH 1 MHz

Stop 867.000 MHz
#5weep 1 5 (1808 pts)
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Clause 90.539 / RSS-119 Clause 5.3: Frequency sli#ypi

SPECIFICATION
FCC 8§2.1055, §90.539.

(b) The frequency stability of base transmittersraging in the narrowband segment must be 100 partsillion
(0.1 ppm) or better.

RSS-Gen 4.7, RSS-119 85.3.

The carrier frequency shall not depart from thenafice frequency in excess of the values giveharfdllowing
table:

Frequency Stability (ppm)
Channel Spacing
Frequency Band (MHz
duency (MFHz) (kHz) Base/Fixed

764-776 and 794-806 6.25 0.1

(Note 3) 12.5

25
50 1

Note 3: Mobile, portable and control transmittepeim@ting in the 764-776 MHz and 794-806 MHz mustadly
use automatic frequency control (AFC) to lock ot® base station signal. The mobile station’s feeqy stability
given in Table 1 are for mobile stations operatinder this condition.

METHOD

The frequency tolerance measurements over tempenauations were made over the temperature rahgd80°C
to +50°C. The EUT was placed inside a climatic dhanand the temperature was raised hourly in 1899rom
—30°C up to +50°C.

Frequency Stability vs Voltage: Vary primary supphjitage from 85% to 115% of the nominal value dther
than hand carried battery equipment.

The EUT is set in continuous transmission withowdoiation (only carrier) and the frequency is meegwvith
the frequency meter of Radiocommunication analise8920A.
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AT4@

WireLess

RESULTS

Middle Channel: 772.0125 MHz

Voltage (Vdc) | Temperature (°C) | Frequency Error | Frequency Error
(Hz) (ppm)
Frequency stability with Temperature
+50 35 0.04534
+40 34 0.04404
+30 34 0.04404
+20 34 0.04404
24 +10 33 0.04275
0 33 0.04275
-10 32 0.04145
-20 31 0.04015
-30 31 0.04015
Frequency stability with Supply Voltage
20.4 20 34 0.04404
27.6 20 34 0.04404

Voltage (Vac) | Temperature (°C) | Frequency Error Frequency Error
(Hz) (ppm)
Frequency stability with Supply Voltage
93.5 20 37 0.04793
126.5 20 36 0.04663

Verdict: PASS
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Clause 90.543 / RSS-119 Clause 5.8.9.2: Spuriousssions at antenna terminals

SPECIFICATION

FCC 890.543, RSS-Gen 6.13, RSS-119 85.8.9.2

Out-of-band emission limit. On any frequency outsiaf the frequency ranges covered by the ACP talihes
power of any emission must be reduced below thenroagput power (P) by at least 43 + 10log (P) dBsoeed in
a 100 kHz bandwidth for frequencies less than 1 Gl in a 1 MHz bandwidth for frequencies gredtan 1
GHz.

METHOD

The EUT RF output connector was connected to atigpe@nalyser using a 50 ohm attenuator and tredutasn
bandwidth of the spectrum analyser was set to M for frequencies < 1GHz and 1 MHz for frequencies
1GHz. The spectrum was investigated from 9 kHz Gi&.

The reading of the spectrum analyser is correctiid tive attenuation loss of connection between wugrminal
of EUT and input of the spectrum analyser.
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RESULTS (see plots in next pages)
FCC 769-775 MHz band. 20 kHz.
1. CHANNEL: LOWEST

No spurious signals were found in all the range.

2. CHANNEL: HIGHEST

No spurious signals were found in all the range.

IC 768-776 MHz band. 20 kHz.
1. CHANNEL: LOWEST

No spurious signals were found in all the range.

2. CHANNEL: HIGHEST

No spurious signals were found in all the range.

IC 768-776 MHz band. 22 kHz.
1. CHANNEL: LOWEST

No spurious signals were found in all the range.

2. CHANNEL: HIGHEST

No spurious signals were found in all the range.

Verdict: PASS

AT4@

WireLess
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Frequency range 9 kHz to 1000 MHz
FCC 769-775 MHz band. 20 kHz.
1. CHANNEL LOWEST. 769.0125 MHz.

3 Agilent

AT4@

Ref 48 dBm

#Atten 22 dB

Mkrl 763.82 MHz
48.87 dBm

#Avg

DC Coupled

%ﬂm

Start 9 kHz
#Res BH 180 kHz

Stop 1.888 8 GHz

#+VBH 308 kHz #3weep 1 5 (8192 pta)

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

2. CHANNEL HIGHEST. 774.9875 MHz.

3 Agilent

Ref 48 dBm

#Atten 22 dB

Mkrl 775.08 MHz
48.39 dBm

#Avg
Log

DC Coupled

Start 9 kHz
#Res BH 180 kHz

Stop 1.608 & GHz

#+VBH 308 kHz #Sweep 1 5 (8192 pta)

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

WireLess
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band. 20 kHz.

1. CHANNEL LOWEST. 768.0125 MHz.

AT4@

= Agilent

Ref 46 dBm

#Hvg
Log
16
dB/
Offst
20.3
dB

D
-13.8
dBm

FAvg

Y1 sz
53 FC
AA
Efn
FTun
Swp

#Atten 22 4B

Mkrl 768.64 MHz
48.13 dBm

DC Coupled

T Ty RIS TS AT L L SR

ﬁ!‘u@&nﬁm

Start 9 kHz

#Res BW 108 kHz

#WBW 308 kHz

Stop 1.668 B GHz
#5neep 1 5 (8192 pts)

Note: The peak above the limit is the carrier fierty.
2. CHANNEL HIGHEST. 775.9875 MHz.

3 Agilent

Ref 48 dBm

#Avg
Log

#Htten 22 dB

Mkrl 775.98 MHz
48.32 dBm

DC Coupled

Start 9 kHz

#Res BW 108 kHz

#WBW 308 kHz

Stop 1.068 @ GHz
#5neep 1 5 (8192 pts)

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

WireLess
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IC 768-776 MHz band. 22 kHz.
1. CHANNEL LOWEST. 768.0125 MHz.

AT4@

% Agilent

Ref 4@
#Avg

Mkrl 768.84 MHz

dBm #Atten 22 dB 33.78 dBm

DC Coupled

R e e e o e ot

Start 9 kHz
#Res BW 108 kHz

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

2. CHANNEL HIGHEST. 775.9875 MHz.

Stop 16686 8 GHz
#\JBH 300 kHz #Sween 1 5 (8192 pts)

= Agilent

Ref 48 dBm

#Avg

Mkrl 775.95 MHz

#Atten 22 dB 39.78 dBm

OC Coupled

e doptng i ~wmmwum

Start 9 kHz
#Res BH 180 kHz

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

Stop 1.860 @ GHz
#VBH 380 kHz #5weep 1 5 (8192 pts)

WireLess
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Frequency range 1 GHz to 8 GHz
FCC 769-775 MHz band. 20 kHz.

1. CHANNEL LOWEST. 769.0125 MHz.

- Agilent

Ref 20 dBm #Atten 10 4B
#Hvg
Log
1@
dB/
Offst
30.3
dB

1]
-13.9
dBm

PAvg

Y1 352
33 FC

AA e P
£0f . am———
FTun
Swp

Start 1800 GHz Stop 5.800 GHz
#Res BH 1 MHz #\JBH 3 MHz #Sweep 1 5 (8192 pts)

2. CHANNEL HIGHEST. 774.9875 MHz.

3 Agilent

Ref 28 dBm #Atten 18 dB
#Avyg

Start 1.088 GHz Stop 8.808 GHz
#Res BW 1 MHz #VBH 3 MHz #5weepn 1 5 (81392 pts)
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IC 768-776 MHz band. 20 kHz.

1. CHANNEL LOWEST. 768.0125 MHz.

AT4@

# Agilent

Ref 28 dBm

#Htten 18 dB

#Avg

Start 1008 GHz
#Res BH 1 MHz

#YBH 3 MHz

2. CHANNEL HIGHEST. 775.9875 MHz.

Stop 8,800 GHz
#Sneep 1 5 (3192 pts)

i Agilent

Ref 20 dBm

#Atten 10 dB

#fvg
Log

18
dB/

Offst
383
dB

]
-13.8

dBm
FAvg

Wl 52

53 FC
AA

£U1) i
FTun

Swp

Start 1.0606 GHz
#fes BH 1 MHz

#\EH 3 MHz

Stop 8.088 GHz
#3weep 1 5 (8192 pts)

WireLess
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IC 768-776 MHz band. 22 kHz.
1. CHANNEL LOWEST. 768.0125 MHz.

% Agilent

Ref 28 dBm #Atten 10 B
#Fvg

Start 1.008 GHz Stop &.860 GHz
#Res BH 1 MHz #JBH 3 MHz #Sween 1 s (8192 prs)

2. CHANNEL HIGHEST. 775.9875 MHz.

w2 Agilent

Ref 28 dBm #Atten 10 dB
#Rwvy
Log
18
dB/
Offst
30.3
dB

Start 1.888 GHz Stop 8.808 GHz
#Res BH 1 MHz #JBH 3 MHz #Sweep 1 5 (8132 pts)
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Clause 90.543 / RSS-119 Clause 5.8.9.2: Radiatedssions

SPECIFICATION

FCC 8§90.543.

(c) Out-of-band emission limit. On any frequencyside of the frequency ranges covered by the AGRsan this
section, the power of any emission must be redbeémlv the mean output power (P) by at least 43legL(P) dB
measured in a 100 kHz bandwidth for frequencies tean 1 GHz, and in a 1 MHz bandwidth for frequesic
greater than 1 GHz.

RSS-119 §5.8.9.2

In addition, for operations in the 764-776 MHz &8#1-806 MHz, all emissions (including harmonicghe band
155-1610 MHz), shall not exceed -70dBW/MHz (-40 dBWz) e.i.r.p. for wideband emissions, and -80dBW#Zk
(-50 dBm/MHZz) e.i.r.p. for discrete emissions afdehan 700 Hz bandwidth.

METHOD

The measurement was performed with the EUT insmdareechoic chamber. The RF output connector oEth&
is terminated with an attenuator and a 50 ohm load.

The spectrum was scanned from 30 MHz to at leastL@lih harmonic of the highest frequency generaitdun
the equipment.

The EUT was placed on a 1 meter high non-condutéibke at a 3 meter distance from the measuringnaat for
measurements below 1 GHz and at 1 m distance fasmements above 1 GHz.

Detected emissions were maximized at each frequenawptating the EUT and adjusting the measurinigrama
height and polarization. The maximum meter readiag recorded.

Each detected emission at less than 20 dB belowintiteis substituted by the Substitution methodaizcordance
with the ANSI/TIA/EIA-603-C: 2004.
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RESULTS
MBS Unit DC

FCC (769-775MHz band). 20 kHz bandwidth.

1. CHANNEL: LOWEST. 769.0125 MHz.
Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

Frequency range 1 GHz-8 GHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

2. CHANNEL: HIGHEST. 774.9875 MHz.
Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

Frequency range 1 GHz-8 GHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

IC (768-776 MHz band) for 22 kHz and 20 kHz bandwith.

A preliminary scan determined the TETRA 22 kHz baiath as the worst case. The following tables aludsp
show the results for 22 kHz bandwidth.

1. CHANNEL: LOWEST. 768.0125 MHz.
Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

Frequency range 1 GHz-8 GHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

2. CHANNEL: HIGHEST. 775.9875 MHz.

Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

Frequency range 1 GHz-8 GHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

FCC (769-775 MHz) band.

CHANNEL: LOWEST. 769.0125 MHz.

RBW 100 kHz
WBW 300 kHz

Ref -5 dBm AttC 20 dB SWT 1 s
Offget 2.1 dB
F-10
D1 —-13 ¢Bm
B [0
VIEW]|
F-30
F-40
F-50
F-60
IEREET Y )
N I Ly
=70 W"'
| 4 ..MM
90 W'WMM
F-90
F-100
Start 30 MHz 57 MHz/ Stop 1 GHz

Note: The peak nearest the limit in the above igltite carrier frequency.
CHANNEL: HIGHEST. 774.9875 MHz.

RBW 100 kHz
WVBW 300 kHz

Ref -5 dBm AL 20 dB SWT 1 s
Offget 2.1 dB
F-10
D1 -13 {iBm
- o )
VIEW)
F-30
F-40
F-50
F-60
PP
Anmr
pupiarla?
[F-70 [ i e
C’ W"LAM
F-90
F-100
Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak nearest the limit in the above iglthe carrier frequency.
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IC (768-776 MHZz) band.
CHANNEL: LOWEST. 768.0125 MHz.

RBW 100 kHz
VBW 300 kHz
Ref -30 dBm Att 0 dB SWT 1 s

-30 Offget 2.1 dB

F-40

-60

F-70

F-80

YWY T
# 4

| | x | ..MMWW '

SV

F-110

F-120

=130

Start 30 MHz 97 MHz/

Note: The peak nearest the limit in the above iglthe carrier frequency.
CHANNEL: HIGHEST. 775.9875 MHz.

RBW 100 kH=z
VBW 300 kHz
Ref -30 dBm ALL 0 dB SWT 1 s

Stop 1 GHz

-30 Offget 2.1 dB

-40

-60

-70

-80

D i

F-110

F-120

-130

Start 30 MHz 97 MHz/

Note: The peak nearest the limit in the above igltite carrier frequency.

Stop 1 GHz

AT4@

WireLess
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FREQUENCY RANGE 1 GHz to 8 GHz.

FCC (769-775 MHz) band.

CHANNEL: LOWEST. 769.0125 MHz.

MultiView :I Spectrum -
Ref Level -5.00 dBm & RBW 1 MHz

& Att OdB ® SWT 1s & VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

-10 dem

H1 -13.000 dem

-20 dBrmn

-30 dBrmn

-40 dBm

50 dBrmn

-60 dBm

M
M
=70 dEm I e P o R Cauasis
‘LW e~

| ot

-90 dBm

-100 dem

1.0 GHz 10000 pts 700.0 MHz/ 8.0 GHz

CHANNEL: HIGHEST. 774.9875 MHz.

MultiView | Spectrum =

Ref Level -5.00 dBm & RBW 1 MHz
= Att 0de ® SWT 1= & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10dem

H1 -13.000 dBrr

-20 dBrmn

-30 dBm

-40 dBm

S0 dbm

-50 dBm

=70 dBrm 1 bt

-90 dBm

-100 dBm

1.0 GHz 10000 pts 700.0 MHz/ 8.0 GHz
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IC (768-776 MHz) band.
CHANNEL: LOWEST. 768.0125 MHz.

AT4@

WireLess

1 Frequency Sweep

Bt H2 -40.000 dBrm

MultiView | Spectrum -
Ref Level -30.00 dBm @ RBW 1 MHz
& ALt Ode ® SWT 15 ® WBW 3 MHz Mode Auto Sweep

-50 dBrmn

-60 dBrm

=70 dem

-90 dem

-100 dem

-110 dBm

-120 dBm

1.0 GHz 10000 pts

700.0 MHz/

8.0 GH=

CHANNEL: HIGHEST. 775.9875 MHz.
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MBS Unit AC
FCC (769-775MHz band). 20 kHz bandwidth.

1. CHANNEL: LOWEST. 769.0125 MHz.
Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respettetdirnit were found in all the range.

Frequency range 1 GHz-8 GHz
No spurious signals at less than 20 dB respettetdirnit were found in all the range.

2. CHANNEL: HIGHEST. 774.9875 MHz.
Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respetietdirnit were found in all the range.

Frequency range 1 GHz-8 GHz
No spurious signals at less than 20 dB respettetdirnit were found in all the range.

IC (768-776 MHz band) for 22 kHz and 20 kHz bandwith.

A preliminary scan determined the TETRA 22 kHz banith as the worst case. The following tables aludsp
show the results for 22 kHz bandwidth.

1. CHANNEL: LOWEST. 768.0125 MHz.

Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respettetdirnit were found in all the range.

Frequency range 1 GHz-8 GHz
No spurious signals at less than 20 dB respettetdirnit were found in all the range.

2. CHANNEL: HIGHEST. 775.9875 MHz.

Frequency range 30 MHz-1000 MHz
No spurious signals at less than 20 dB respettetdirnit were found in all the range.

Frequency range 1 GHz-8 GHz

Substitution method data

Frequency Type of | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =

(MHz) signal reading output (dBm) | loss (dB) antenna gain Gi @) -(@2)+(3)
(dBm) (respect to isotropig
radiator) (dB)

3103.85 Wideband -52.90 Horizonta

-63.45 4.35 Q1.3 -56.50

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

FCC (769-775 MHz) band.

CHANNEL: LOWEST. 769.0125 MHz.

RBW 100 kHz
WVBW 300 kHz
Ref -5 dBm Attt 20 dB SWT 1 s

Of fget 2.1 dB
F-10

D1 -13 dJiBm

F-20

F-30

F-40

F-50

F-60

--70

-60 M‘L’” :

F-90

F-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak nearest the limit in the above iglthe carrier frequency.
CHANNEL: HIGHEST. 774.9875 MHz.

REBW 100 kHz
VBW 300 kHz

Ref -5 dBm Att 20 dB SWT 1 s
Offget 2.1 dB
F-10
D1 -13 ¢Bm
BT -0
[VIEW]
F-30
F-40
F-50
L _¢0 \
Mmmlwcmmnwmmm".
--70 - aaiyd
-80 Wlw\nw
F-90
F-100
Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak nearest the limit in the above igltite carrier frequency.
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IC (768-776 MHZz) band.
CHANNEL: LOWEST. 768.0125 MHz.

RBW 100 kHz
VBW 300 kHz
Ref -30 dBm Att 0 dB SWT 1 s

-30 Offget 2.1 dB

F-40

-60

-70

F-110

F-120

-130

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak nearest the limit in the above igltite carrier frequency.
CHANNEL: HIGHEST. 775.9875 MHz.

RBW 100 kHz
VBW 300 kHz
Ref -30 dBm ALt 0 dB SWT 1 s

-30 Offget 2.1 dB

--40
|
VIEW] L

--60

=70

--80

RS
N P —

mwbﬂ Jiee

F-110

F-120

-130

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak nearest the limit in the above igltite carrier frequency.

WireLess
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FREQUENCY RANGE 1 GHz to 8 GHz.

FCC (769-775 MHz) band.

CHANNEL: LOWEST. 769.0125 MHz.

MultiView | Spectrum l -
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IC (768-776 MHz) band.

CHANNEL: LOWEST. 768.0125 MHz.

MultiView (| Spectrum

Ref Level -30.00 dBm
& Att
TDF

0dB @ SWT 1z @ VBW 3 MHz

1 Frequency Sweep

-50 dBm

HZ -40.000 dBrm

|

AT4@

WireLess
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Mode Auto Sweep

-60 dBm

-70 dBm

——

-90 dBm

-100 dBm

-110 dBm

-120 dem

1.0 GHz

10000 pts

700.0 MHz/

8.0 GHz

CHANNEL: HIGHEST. 775.9875 MHz.
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