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Competences and guarantees

AT4 wireless is a testing laboratory accreditedtlisy National Accreditation Body (ENAC -Entidad Nawal de
Acreditacion), to perform the tests indicated ia @ertificate No. 51/LE 147.

AT4 wireless is a laboratory with a measuremenitifaéin compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of fieslitvhose measurements data will be accepted jurxiion with
applications for Certification under Parts 15 orof8he Commission's Rules. Registration Numbe®262.

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 S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception
51697/020 Portable terminal HTT-500-2 NYPA-15 2a1622

51697/025 Battery 300-01175 - 2016-11-22
51697/012 Antenna 300-00498 - 2016-11-22

1. Sample S/01 has undergone the test(s).

All radiated tests indicated in appendix A.
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Test sample description

The test sample consists of a Digital handheld iteahfor TETRA, Tl D-LMR and P25 with external antea, keypad and
display. It can also include a Bluetooth module ar@PS receiver inside.

|dentification of the client
TELTRONIC, S.A.U.
Poligono Malpica, Calle F-Oeste (50016). Zaragd2RA(N).

Testing period
The performed test started 2016-11-29%nd finished o0r2016-11-30.

The tests have been performed\at wireless.

Environmental conditions

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

Temperature Min. :_15 °C
Max. = 35°C
Relative humidity m;;_:j(?);/?%
Shielding effectiveness > 100 dB
Electric insulation >10KQ
Reference resistance to earth <1Q

In the semianechoic chamber, the following limitsrgvnot exceeded during the test.

Min. = 15 °C
Temperature Max. = 35 °C

s
Relative humidity mg& =23§2@

Min. = 860 mbar

Air pressure Max. = 1060 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

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

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

Normal site attenuation (NSA)

Field homogeneity

Report No: (NIE)
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Remarks and comments

1: Used instrumentation:

Radiated Measurements

Last Cal. date Cal. due date
Semianechoic Absorber Lined Chamber ETS FACT3

D DEKRA

1. 200STP N.A. N.A.
2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 17203
3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz
4 SCHWARZBECK BBHA 9120 D 2013712 2016712
Broadband Horn antenna 18-40 GHz SCHWARZBECK
5. BBHA 9170 2014/03 2017/03
6. EMI Test Receiver R&S ESU 26 2015/11 2017/11
7. Spectrum analyser Rohde & Schwarz FSW50 2015/12 017/22
RF pre-amplifier 10 MHz-6 GHz SCHWARZBECK
8. BBV9743 2016/04 2017/07
9 g&flgti-lamphfler 1-18 GHz Bonn Elektronik BLMA 2016/02 2018/02
10. RF pre-amplifier BONN BLMA 1840-1M 18-40 GHz. AJj12 2017/12
2: Test not requested. Only radiated emissionsitastrequested.
Testing verdicts
NOt apPliCaBIE ....coeeeiiiiiiiee e : N/A
PASS .. : P
FAIL e e : F
NOt MEASUIE ....eviiieeiiiiiiiie et e e e s : N/M
FCC PART 15 PARAGRAPH VERDICT
NA| P | F [NM
2
FCC 15.247 Subclause (a) (1) 20 dB Bandwidth andi€@drequency NM
separation
2
FCC 15.247 Subclause (a)(1)(iii) Number of hoppihgnnels NM
2
FCC 15.247 Subclause (a)(1)(iii) Time of occupa(@yell Time) NM
2
FCC 15.247 Subclause (b) Maximum peak output p@mdrantenna NM
gain
2
FCC 15.247 Subclause (d) Emission limitations catetl NM
(Transmitter)
FCC 15.247 Subclause (d) Emission limitations radidTransmitter) P
2: See remarks and comments.
Report No: (NIE)
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Appendix A — Test result “Bluetooth EDR”
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TEST CONDITIONS

FCC Section 15.247

a DEKRA company

INDEX

Subclause (d). Emission lingitetiradiated (TranSMItter) .........ovvviiiieccccccee e
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TEST CONDITIONS

Power supply (V):
Vnom =7.4Vdc

Vimax= N/A

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum respebf,
as declared by the applicant).

Type of power supply = DC Voltage from rechargediatery
Type of antenna = external connectable antenna

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

Highest channel: 2480 MHz

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anexbbamber. The measurement antenna is situatedisteace of

3 m for the frequency range 30 MHz-1000 MHz (30 MHI00 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmuitge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per d#ads used to normalize the measured data for rditieng
compliance.

The equipment under test was set up on a non-ctmwdydatform above the ground plane and the sdnaand
orientation was varied to find the maximum radiadeussion. It was also rotated 360° and the antbeight was
varied from 1 to 4 meters to find the maximum rasticemission.

Measurements were made in both horizontal andce¢pianes of polarization.

Report No: (NIE)
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Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

‘ S

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz

VWWWWWWWWYWWWWWNY

Preamplifier Hoid autenng

EUT

\ s B
1 m distance

Shielded control room for
Spectrum :
radiated measurements
analyser
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FCC Section 15.247 Subclause (d). Emission limitatis radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsamas defined in 815.205(a), must also comply thiéhradiated
emission limits specified in §15.209(a) (see 8§15(2)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table asetiaan measurements employing CISPR quasi-peastdete
except for the frequency bands 9-90 kHz, 110-499 &kl above 1000 MHz. Radiated emission limithese
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab®2MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wineasuring with peak detector function.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotate@f aéd the
antenna height was varied from 1 to 4 meters tbthe maximum radiated emission.

Measurements were made in both horizontal andce¢pianes of polarization.

All tests were performed in a semi-anechoic chanaber distance of 3 m for the frequency range 30zNB0O0
MHz and at distance of 1m for the frequency ran@gHz-25 GHz.

The field strength is calculated by adding corectiactor to the measured level from the spectroalyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.

Report No: (NIE)
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AT4@

a DEKRA company

D DEKRA

Frequency range 30 MHz-1000 MHz.

Note: The spurious emissions below 1 GHz do noeddn either the operating channel or the moduiatiode
selected in the EUT.

No spurious signals were found at less than 20edBect to the limit.

Frequency range 1 GHz-25 GHz

Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
2.38925 H Peak 48.35 +4.87
7.20575 V Peak 45.13 +4.87
9.60825 V Peak 46.25 +4.87
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB
4.88225 \% Peak 39.71 +4.87
7.32275 V Peak 45.54 +4.87
9.76425 V Peak 47.04 +4.87
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB
2.48383 H Peak 48.79 +4.87
2.48654 H Peak 49.94 +4.87
2.48951 H Peak 48.32 +4.87
7.43975 V Peak 45.87 +4.87
9.92000 \% Peak 48.57 +4.87

Verdict: PASS
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Modulation:I1/4-DQPSK

1. CHANNEL: LOWEST (2402 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB
7.20625 V Peak 44.49 +4.87
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
7.32275 V Peak 43.97 +4.87
3. CHANNEL: HIGHEST (2480 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
2.48358 H Peak 51.05 +4.87
7.34975 Peak 45.41 +4.87
Verdict: PASS
Modulation: 8-DPSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB
2.38899 H Peak 50.23 +4.87
7.20625 Peak 43.60 +4.87
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
7.32275 \/ Peak 45.77 +4.87
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3. CHANNEL: HIGHEST (2480 MHz).

AT

o

WiReELESS

a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB
2.48376 H Peak 52.55 +4.87
7.44025 Peak 45.62 +4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

®

AT4@

WireLess
a DEKRA company

RBW 100 kHz
VBW 300 kHz

Ref 70 dBpvV/m Att 0 dB SWT 100 ms
70

60

50

FCC15

4

30

F-10

F-20

=30

Start 30 MHz

97 MHz/

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

Stop 1 GHz

D DEKRA
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AT4 wireless, S.A.U.
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EKRA company

FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK

CHANNEL: Lowest (2402 MHz).

Multiview Spectrum D
Ref Level 80.00 dBpv//m RBW 1 MHz

Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74,000 dBpv/mr

70 denv/m

&0 dBpv/mr

H1 S54.000 depy/mr

S0 dBpv/m:

30 gguw‘r‘

20 dBpv/m:

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz /

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

3.0 GHz

CHANNEL: Middle (2441 MHz).

Multiview Spectrum D
Ref Level 80.00 dBpv//m RBW 1 MHz

Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74,000 dBpv/mr

70 denv/m

&0 dBpv/mr

H1 S54.000 depy/mr

S0 dBpv/m:

B

20 dBpv/m:

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz /

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

3.0 GHz
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AT4 wireless, S.A.U.
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CHANNEL.: Highest (2480 MHz).

MultiView Spectrum D
Ref Level 80.00 dBuv/m RBW 1 MHz
Att 0dB @ SWT 1= & VBW 3MHz Mode Auto Sweep
TOF
1 Frequency Sweep
Hz 74.000 dBpv/m
70 dBpv/m
60 dBp
H1 54.000 dBpvm
50 dBpv/m
L L ke s "
55 ague’m
20 dBpv/m
10 dBpv/m
0 dBpv/m
-10 dBpv
1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

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

Multiview Spectrum D
Ref Level 80.00 dBpv//m RBW 1 MHz

Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74,000 dBpv/mr

70 denv/m

&0 dBpv/mr

H1 S54.000 depy/mr

S0 dBpv/m:

20 dBpv/m:

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz 30000 pts 200.0 MHz /

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

3.0 GHz
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CHANNEL: Middle (2441 MHz).

Multiview Spectrum D
Ref Level 80.00 dBpv//m RBW 1 MHz
Att 0dB & SWT 1s & VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H2 74,000 dB v/
70 dewv/m
&0 dBpv/mr
H1 54,000 dBpv/m
S0 depu/m:
L i
_ "
MNW*
20 depu/m:
10 dBpv/m:
0 dBpv/|
-10 dBpv/m:
1.0 GHz 30000 pts 200.0 MHz / 3.0 GHz

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

CHANNEL: Highest (2480 MHz).

MultiView Spectrum D

Ref Level 80.00 dBp\f/m RBW 1 MHz

Att 0 dB SWT 1s VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep

H2 74,000 dBpv/m
70 dBpv/mr
60 dBpv/m:
H1 54.000 dBpy/mm

S0 dBpv/mr

20 dBpv/mr

10 depv/m

0 depv/m

-10 dBpvfm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

EKRA company

CHANNEL: Lowest (2402 MHZz).

MultiView Spectrum

Ref Level 80.00 dBuv/m

Att OdB @ SWT 1s
TOF

1 Frequency Sweep

H2 74,000 dBpw/r

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

70 depvim

H1 54,000 depv/mr

20 dey

10 dBpv/m

0 dBpY;

-10 dBpv/m

1.0 GHz

30000 pts 200.0 MHz / 3.0 GHz

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

CHANNEL: Middle (2441 MHz).

MultiView Spectrum

Ref Level 80.00 dBpv//m

Att 0dB = SWT 1s
TDF

1 Frequency Sweep

H2 74,000 dBpv/mr

RBW 1 MHz
VBW 3 MHz Mode Auto Sweep

70 denv/m

&0 dBpv/mr

H1 S54.000 depy/mr

S0 dBpv/m:

-

20 dBpv/m:

10 dBpv/m:

0 dBpv/]

-10 dBpv/m:

1.0 GHz

30000 pts 200.0 MHz / 3.0 GHz

Note: The peak shown in the plot above the limihes carrier frequency.
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www.atdwireless.com - C.I.F. A29 507 456

a DEKRA company

CHANNEL.: Highest (2480 MHz).
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Parque Tecnoldgico de Andalucia
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www.atdwireless.com - C.I.F. A29 507 456

EKRA company

FREQUENCY RANGE 3 GHz to 18 GHz.

Modulation: GFSK

CHANNEL: Lowest (2402 MHz).
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL.: Highest (2480 MHz).
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Modulation:T1/4-DQPSK
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

www.atdwireless.com

- C.LF. A29 507 456

a DEKRA company

CHANNEL: Middle (2441 MHz).
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHZz).
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456

a DEKRA company

CHANNEL.: Highest (2480 MHz).
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

FREQUENCY RANGE 18 GHz to 25 GHz.
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(This plot is valid for all three channels andrathdulation modes).
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WIRELE55

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

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED B\ND)
CHANNEL: Lowest (2402 MHZz).
Modulation: GFSK

Multiview Spectrum D
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Modulation:I1/4-DQPSK
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: 8-DPSK

MultiView Spectrum D
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CHANNEL: Middle (2441 MHz).
Modulation: GFSK
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation:I1/4-DQPSK

Multiview Spectrum D
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL.: Highest (2480 MHz).
Modulation: GFSK

MultiView Spectrum D
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Modulation:T1/4-DQPSK
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: 8-DPSK

Multiview Spectrum D
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WIRELE55

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

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTEDBAND)
CHANNEL: Lowest (2402 MHZz).
Modulation: GFSK
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

Modulation: 8-DPSK
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, ) D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation:I1/4-DQPSK
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

CHANNEL.: Highest (2480 MHz).
Modulation: GFSK
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Modulation: 8-DPSK
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