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Competences and guarantees

AT4 wireless is a laboratory with a measuremernitifpén 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 ijuct@an with
applications for Certification under Parts 15 oraf&e Commission's Rules. Registration Numbe@2hZ.

AT4 wireless is a laboratory with a measuremerd it compliance with the requirements of RSS 2%3ué 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 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 report is only referred to the item thas$ nadergone 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.
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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 Serial N° Date of reception

47275/030 Portable Tetra Terminal STP8X040 1PR28G9%293 2015-11-16

1. Sample M/01 has undergone the test(s).
All tests indicated in appendix A.

Test sample description

The test sample consists of a Portable Tetra 2+adip terminal for use in TMO, DMO and repeater emdModel
STP8X040 with full keypad and model STP8X140 wigdwced keypad.

Identification of the client

SEPURA PLC

9000 Cambridge Research Park, Beach Drive Watehbeac
Cambridge CB25 9TL UK

Testing period
The performed test started 2615-11-19%nd finished 0r2016-01-29.

The tests have been performed\at wireless.

Environmental conditions

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

Temperature Min. :_15 "
Max. = 35 °C
Relative humidity mg;.:j?oso&
Shielding effectiveness > 100 dB
Electric insulation >101Q
Reference resistance to earth <1Q
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In the semianechoic chamitée following limits were not exceeded during thstt

Temperature Min. = 15 °C
P Max. = 35 °C
. . Min. = 20 %

Relative humidity Max. = 75 %
Air pressure Min. = 860 mbar

P 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 tedt an
receiver antenna, (30 MHz to 1000 MHz)

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

Normal site attenuation (NSA)

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

Temperature Min. =15°C
Max. = 35 °C
Relative humidity Min. =20 %
Max. = 75 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <1Q

Remarks and comments

1: Model STP8X040 with full keypad and model STP&R1with reduced keypad have the same TETRA radi an
antenna. Model STP8X040 was tested as it is coregidbe most complex of both models.

2: Used instrumentation.

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Agilent PSA E4440A 2015/10 700

2. Climatic chamber HERAEUS VM 04/35 2014/03 2086/0
3. DC power supply R&S NGPE 40/40 2014/11 2017/11
4. Spectrum analyser Tektronix RSA3408B 2015/12 2017/12

5. Wideband Power sensor R&S NRP-Z81 2014/03 316/
6. Tetra Radio test set IFR MI2968-M3 2015/01 2017/
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Radiated Measurements

Last Cal. date
Semianechoic Absorber Lined Chamber ETS N.A
FACT3 200STP o
BiconicalLog antenna ETS LINDGREN 3142E 2014/03
Multi Device Controller EMCO 2090 N.A.
Double-ridge Guide Horn antenna 1-18 GHz 2013/11
SCHWARZBECK BBHA 9120 D
EMI Test Receiver R&S ESU 26 2015/11
EMI Test Receiver R&S ESU 40 2014/02
RF  pre-amplifier 10 MHz-6 GHz
SCHWARZBECK BBV9743 2014/02
RF pre-amplifier 1-18 GHz Schwarzbeck BBV
9718

3: This information has been provided by the agppitc

N og ~ wdh P

8. 2014/02

Testing verdicts

AT4@

a DEKRA company

Cal. due date
N.A.

203
N.A.

2016/11

2017/11
2017/02

2015/02

2015/02

Not applicable ... :

N/A

PSS e e :

[T | :

[N L0) f g[S T =T [N :

N/M

FCC PART 90/ IC RSS-119 PARAGRAPH

VERDICT
NA| P | F [NM

Clause 90.207 / RSS-119 Clause 5.2: Modulationacharistics

NM*®

Clause 90.209 / RSS-119 Clause 5.5: Occupied Battldwi

Clause 90.205 / RSS-119 Clause 5.4: RF output power

Clause 90.210 / RSS-119 Clause 5.5, 5.8: Emissaskm

Clause 90.221: Adjacent channel power

Clause 90.213 / RSS-119 Clause 5.3: Frequencyistabi

terminals

Clause 90.210, 90.221 / RSS-119 Clause 5.8: Spuenissions at antenna

T| ©| ©| T| ©T| ©

Clause 90.210, 90.221 / RSS-119 Clause 5.8: Rademgssions

gv)

Clause 90.214 / RSS-119 Clause 5.9: Transient émmyubehaviour

3: see point “Remarks and comments”.
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Appendix A — Test results
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Power supply (V):
Vnom =7.6 Vdc

VmaX: 8.65 Vdc (*)

TEST CONDITIONS

Vmin = 6.6 Vdc (battery operating end point) (**)

AT42

WireLesS

KRA company

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

as declared by the applicant).
(*): Declared by the applicant.

(**): Measured using a dummy battery supplied by &épplicant.

Type of power supply = DC Voltage from rechargedda#ery

Type of antenna = external connectable antenna

Nominal declared RF Output Power:

- 22 kHz bandwidth: 29 dBm (0.79 W)

TEST FREQUENCIES:

FCC TETRA 22 kHz bandwidth

450-470 MHz band

Lowest channel

450 MHz

Middle channel

460 MHz
460.00225 MHz (see note)

Highest channel

470 MHz

IC TETRA 22 kHz bandwidth

407-430 MHz band

450-470 MHz band

Lowest channel

407 MHz

450 MHz

Middle channel

418.5 MHz
418.50225 MHz (see note)

460 MHz
460.00225 MHz (see note)

Highest channel

430 MHz

470 MHz

Note: Nominal frequency of the unmodulated carfiderTransient frequency behaviour tests.
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CONDUCTED MEASUREMENTS

AT4@

WiReELESS

a DEKRA company

The equipment under test (EUT) was set up in dddderoom and it is connected to the spectrum aealyr

power meter through a calibrated attenuator.

EUT

Attenuator
(optional)

Spectrum
Analyzer (or
Power Meter)

For frequency stability test the EUT was placeddi@s climatic chamber and connected to the siggllnit
with a built-in frequency metarsing a low loss cable. A external DC power supyg connected to the EUT

for voltage variation test.

Temperature Chamber

EUT

Antenna
Conector

Signalling unit
Attenuator »| with frequency
(optional) meter
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RADIATED MEASUREMENTS

The equipment under test was scanned for spurioiss®ns in the frequency range 30 to 5000 MHz.

All radiated tests were performed in a semi-aneclbiamber. The measurement antenna is situated at a
distance of 3 m for the frequency range 30 MHz-1608z (30 MHz-1000 MHz Bilog antenna) and at a
distance of 1m for the frequency range 1 GHz-5 GH&Hz-18 GHz Double ridge horn antenna).

For radiated emissions in the range 1 GHz-5 GHt ithgerformed at a distance closer than the Spdcif
distance, an inverse proportionality factor of 28 pler decade is used to normalize the measuredfadata
determining compliance. The sample is preparedhst fransmits continuously when the batteries are
connected.

The equipment under test was set up on a non-ctadifevooden) platform 1.5 meter above the groulatig
and the situation and orientation was varied td fim maximum radiated emission. It was also rdt&8@&0°
and the antenna height was varied from 1 to 4 métefind the maximum radiated emission.

Measurements were made in both horizontal andcaéianes of polarization.

Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER
Measuring 360°Rotating
Antenna Table
‘ ‘ | 3 mdistance
e
AntennaMast
_ | (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

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

VWWWWWAWWWWWWWWWAWWAWY

Preamplifier Horn antenna

EUT

x 2 B
1 m distance

Shielded control room for

Rpcaum radiated measurements

analyser

AT4@

WiReELESS
a DEKRA company
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Modulation Characteristics

SPECIFICATION
FCC §2.1047 and §90.207.

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

audio modulating circuit over a range of 100 to ®®{z shall be submitted. For equipment requiretidee 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 thenge of modulating frequencies and input modulasiignal
levels employed.

(c) Single sideband and independent sideband edejptone transmitters which employ a device owdito 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 meetntloglulation
requirements of the rules under which the equiprisett be licensed.

IC RSS-119 5.2,

Equipment that operates in the bands 768-776 MHiz788-806 MHz shall use digital modulation. Mobélad
portable transmitters that operate in these barals lmve analogue modulation capability only as Gorsgary
mode in addition to their primary digital mode. Hower, mobile and portable transmitters that opeyatg on the
low-power channels as defined in SRSP-511 may gnaply type of modulation.

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

TRANSMITTER LOW PASS FILTER

The modulation used ig/4-shifted Differential Quaternary Phase Shift Keyim/4-DQPSK), with a modulation
rate of 18 ksymbols/sec (36 Kbits/sec).

A root-raised-cosine filter (RRC) is used as traitthmy and receiving filter in this digital commuwation system to
perform matched filtering. The combined responssugh two filters is that of the raised-cosinesfiltThe raised-
cosine filter is a frequently used filter for pulsieaping in digital modulation, known for its atyjlito minimize
intersymbol interference (ISI).

The access scheme is TDMA with 4 physical chanpeiarrier.

The following graph shows the transfer functiorir@ aforementioned filter.
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Transmitter low pass filter for TETRA modulation.

Low Pass Filter
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AUDIO LOW PASS FILTER

The modulation is limited by the data charactariséind its filters.

In the previous section the phase and quadratareches (I and Q) are filtered with a root-raiseghoe filter
(RRC) with a symbol rate of 18 k symbols/sec. Thhka,signal ist/4-DQPSK modulated (see the plots before).

The signal processing is carried out using a TI B2WAIC14K codec which contains the following lowspdilter.
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Audio Filter Frequency Response

dB

-40

i | 1 i I i |
a 500 1000 1500 2000 2500 30000 3500 4000
Freguency (Hz)
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SPECIFICATION

FCC §2.1049, §90.209.

Occupied Bandwidth

AT

O

WireLess
a DEKRA company

Operations using equipment designed to operate av@b kHz channel bandwidth may be authorized up 22
kHz bandwidth if the equipment meets the Adjacdmar@el Power limits of § 90.221.

RSS-Gen 6.6, RSS-119 §85.5.

Frequency Band (MHz) | pejated SRSP for| Channel Spacing Authorized
Channelling Plan (kHz2) Bandwidth
and e.r.p. (kHz)
20
406.1-430 and 450-470 SRSP-501 25 29

METHOD

The EUT was configured to transmit a modulatedieagignal. An IF bandwidth of 300 Hz was used étedmine
the occupied bandwidth of the modulated emissidie. 99% occupied bandwidth and the -26 dBc bandwidtte

measured directly using the built-in bandwidth nueiag option of spectrum analyser E4440A.

RESULTS (see next plots)

TETRA 22 kHz. IC 407-430 MHz band.

Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 20.952 20.928 20.941
-26 dBc bandwidth (kHz) 23.134 23.167 23.138
Measurement uncertainty (kHz) <+0.17
TETRA 22 kHz. FCC 450-470 MHz band and IC 450-47@4band.
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 20.955 20.954 20.935
-26 dBc bandwidth (kHz) 23.142 23.160 23.161
Measurement uncertainty (kHz) <+0.17

Verdict: PASS
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TETRA 22 kHz. IC 407-430 MHz band.

Lowest Channel

AT-

NC,

WiReELESS

a DEKRA company

He Agilent

Ref 25 dBm

#Atten 20 4B

#Peak

o,

nvﬁfw\-\n fw'hln

?{\*\_{"H \-‘h"u"

b Iy

dE/

Offst

|
T

28
dB

™

walr ol

e,

LaAy

M1 52

Center 4870868 86 MHz
#Res BW 308 Hz

Occupied Bandwi

dth

20.9515 kHz

Transmit Freq Error
¥ dB Bandwidth

-h53.162 Hz
23.134 kHz

#YBH 1 kHz

Span 58 kHz
Sweep 527.2 ms (1008 pts)

Occ BH % Pur 99.60 ¥
x dB -26.08 4B

Middle Channel

3 Agilent

Ref 25 dBm

#Atten 20 4B

#Peak

n

Log

?n,wv“\r

1@
dE/

Offst

28
dB

i

SO

v EN Yy

LaRy

Ml 52

Center 4185600 06 MHz
#Res BW 300 Hz

Occupied Bandwi

dth

20.9281 kHz

Transmit Freq Error
® dB Bandwidth

-699.591 Hz
23.167 kHz

#YBH 1 kHz

Span 56 kHz
Sweep 527.2 ms (100A prs)

Occ BH % Pwr 99,86 %
¥ dB -26.80 4B
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Highest Channel

3 Agilent
RFe)F iS dBm #Atten 20 4B
#Pea
LDQ PZ(\,._‘)“’”.I'“'U' A ."r'\...r"\"""'\n\‘.J ""\:'nl-'\ Ullr‘\ﬂ S ;'r‘\,l'\
18
dB/ / i
Offst
of { |

J\f"‘ﬂ"'l.l Lo’ A .,,.,,.V‘.W
LgAy
M1 52
Center 430.000 B MHz Span 56 kHz
#Res BH 300 Hz #UBH 1 kHz Sweep 527.2 ms (100A pts)
Occupied Bandwidth Occ BH % PWr  99.00 %
2@ 94@? kHZ % dB -26.00 4B

Transmit Fregq Error  -741.511 Hz
®x dB Bandwidth 23.138 kH=z

TETRA 22 kHz. FCC 450-470 MHz band and IC 450-47@A\band.
Lowest Channel

2 Agilent

Ref 25 dBEm #Atten 20 dB

#Pegk
i P g b o

LDg fﬂ vn\r f i w *\wﬂ,

At T N,

ST LI RV

LaPy

M1 32
Center 458,000 66 MHz Span 56 kHz
#Res BW 300 Hz #YEW 1 kHz Sweep 527.2 ms (1AAA pis)

Occupied Bandwidth Occ BH % Pur  99.60 7
20.9547 kHz x dB -26.00 dB

Transmit Freq Error -667.114 Hz
% dB Bandwidth 23.142 kHz

Report No: (NIE)
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Middle Channel

% Agilent
Rsf 2I<5 dBm #ftten 20 dB
:D;a ?‘{“ ,_‘_,M"Uh\ur e |mu n";pu\‘“\,l Jnvﬁ“'n\rﬁ
18
dB/ /
Offst
dB N,Jf \]LL‘
iy 'A'Ll'\m

(T K L M‘W %'p‘n v T
LaAy
Ml 52
Center 460,000 B8 MHz Span 58 kHz
#Res BW 300 Hz #YEW 1 kHz Sweep 527.2 ms (100B pts)
Occupied Bandwidth Occ BH Z Pur 9900 /

20.9537 kH= % dB -26.80 JdB

Transmit Freq Error -676.183 Hz
¥ dB Bandwidth 23,168 kHz

Highest Channel

4 Agilent
Ref 25 dBm #Atten 28 dB
ngak u..,l"‘ll'h'l.f . hﬂm'.nw n‘\ﬁk—’\. o I Jn\.l'\.
18 ?t(v
dB/ ] i
Dffst
of { |
dB ’{J‘[i[ \'\VM
.\.,n"hfnw‘rlw MW!"—
LgAw
Ml 32
Center 470.008 80 MHz Span 58 kHz
#Res BW 308 Hz #BW 1 kHz Sweep 527.2 ms (1APA pts)
Occupied Bandwidth Occ BH % Pur 9900 ¥
20.9345 kHz ® dB -26.00 JdB

Transmit Freq Error  -724.226 Hz
% dB Bandwidth 23.161 kH=z

Report No: (NIE)
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RF Output Power (conducted)
SPECIFICATION
FCC §2.1046, §90.205(h)

RSS-Gen 6.12, RSS-119 4.1 and 5.4.

The output power shall be within £1.0 dB of the mif@cturer’s rated power listed in the equipmentHmations.
Additionally the power shall not exceed the limitghe following table:

Transmitter Output Power (W)
Frequency Band (MHz)

Base/Fixed Equipment Mobile Equipment
406.1-430 and 450-470 110 60

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: 28.75 dBm (0.750W32 kHz bandwidth.

TETRA. 22 kHz Bandwidth Frequency (MHz)| Maximum average power Maximum deviation (dB)
(dBm)
407 28.77 0.02
IC 407-430 MHz band 418.5 28.65 -0.10
430 28.80 0.05
450 28.63 -0.12
IC 450-470 MHz band 460 28.71 -0.04
470 28.79 0.04
Measurement uncertainty (dB) <+0.33
TETRA. 22 kHz Bandwidth Frequency (MHz)| Maximum average Maximum peak
power (dBm) power (dBm)
450 28.63 31.60
FCC 450-470 MHz band 460 28.71 31.70
470 28.79 31.78
Measurement uncertainty (dB) <+0.33

Verdict: PASS

Report No: (NIE)
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SPECIFICATION

RSS-119 8§5.5. and 5.8.10.

Emission Mask

AT42

KR

WireLesS

A company

Frequency Band (MHz) | Rejated SRSP for | Channel Spacing| Authorized Spectrum Spectrum
Channelling Plan (kHz) Bandwidth Masks for Magks for
and e.r.p. (kHz) equipment equipment
with Without
Audio Filter Audio Filter
406.1-430 and 450-470 SRSP-501 25 22 Y Y

Table 17 - Emission Mask Y

Displacement Frequency, fd (kHz)

Minimum Attenuation (dB)

Resolution Bandwidth (Hz)

12.375 < fdk 13.975

whichever is the lesser attenuation:
30 + 16.67(fd—12.375) 0
55 + 10 log10(p)

=

Specified in Section 4.2.

N

NJ

fd > 13.975 whichever is the lesser attenuation: Specified in Section 4.2.
57 or
55 + 10 log10(p)
METHOD

The emission masks were measured at the RF owputnials of the EUT using an attenuator and a spect

analyser with a built-in spectrum mask measurererdtion. Reference to the unmodulated carrier poefers to

the total output power contained in the occupieddpadth when the transmitter is modulated with sign
representative of those encountered in a realsysperation.

RESULTS (see next plots)

Measurement uncertainty (dB)

<+2.03

Verdict: PASS
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Emission Mask Y.IC: 407-430 MHz. TETRA 22 kHz Bandwidth.
Lowest Channel

Agilent

Total Pwr: 28.65 dBm
Ref 18.00dBm Spectrum (Ref: Total Pwr)

16,86 i I1“ N

dB/ | ""rll.'lgﬁ
|

1

|
406.9 MHz fibs Limit  Rel Linit 407.1 MHz

Total Pwr Ref: 28.65 dBm  / 22.HBBH kHz
Lowar < —-Poak-»

Upper
Start{Hzn StoptHz) Meas BRCHz dBm  FregiHz) dBEm ljFreq(Hz)
H.BBAA 12.375 k 188,64 12.45 47,88 M 14.44 46788 M
12.375 k 13.815 k 168,84 -12.82 486,99 M -41.54 4d7.B1 M
13.815 k B1.688 k 168,686 -41.98 466,99 1 -45,58 46781 I

Middle Channel

Agilent

Ch Freq 4135 MHz
rum Emission Mask

Total Pur: 28.58 dBm
Ref 18.084Bm Spectrum {(Ref: Total Pur)

16.86 b H.,,_IL
dB/ T,
k|
I|I \I IlIL
J
I L
415.4 MHz fibs Limit Rel Limit 415.6 MHz
Total Pwr Ref: 28.5A dBm / Z27.HBHA kHz
Lower -Paak-> Upper
Start(Hz) StopiHz) Meas BlCHz2 dBm  FregiHz) dBm  FreqgtHz)

H.B@EAE 12,375 k 10@.808 13.27 418.49 1 16.549 418.58 M
12,375 k 13.815 k 10688 -12.97 4158.49 ™ -43.21 418.51 M
13.815 k 61.8A8 k 106.808 -41.38 418.49 -45.80 418.51 M

WiReELESS

a DEKRA company
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Highest Channel

Agilent

Total PWr: 28.69 dBm
Ref 12.80dBm Spectrum (Ref: Total Pwr)
16.08 [
dB/

L R A |
429.9 MHz fibs Limit Rel Limit 438.1 MHz
Total Pur Ref:  20.59 dBm /7 £2.0066 kHz
<-Peoak->

Lower
StartiHz) StopCHz) Meas BLICHZ) dBm  FregiHz)»

Upoer
dBm  FregoHz)

H.HBEE 12,375 k 188,68 12,69 438.88 M 15.74 438.88 M
12,375 k 13.815 k 166,68 -15.87 429,99 M -37.92 438.681 M
13.815 k E1.H86 k 166,68 -43.58 429,99 M -41.48 438,81 M

IC: 450-470 MHz. TETRA 22 kHz Bandwidth.

Lowest Channel

Agilent

Total Pwr: 28.57 dBm
Ref 18.00dBm Spectrum (Ref: Total Pwr)
10606 [
dB/

|
4499 MHz fhe Limit Rel Limit 458.1 MHz

Total Pwr Ref: 28,57 dBm J 22.BEB0 kHz
Lowar “-Paak-*

Uppoer
StartcHz) StoptHz) Meas BWCHz) dBm  Freg{Hz) dBm IjFreq(Hz)
H.BERA 12.375 k 16H.6A 12.81 456,86 M 14.88 456,81 ™
12.375 k 13.815 k 1HH.6A -156.97 449,99 M -44.85 456.81 ™
13.815 k E1.6R6 k 1HH.6A -43.13 449,99 M -44.88 456.81 ™

AT4@

WiReELESS

a DEKRA company
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Middle Channel

Agilent

Ch Freq 468 MHz
ctrum Emission Mask

Total PWr: 28.72 JdBm
Fef 18.00dBm Spectrum (Ref: Total Pwr)

16,668 | w
4B/ W A
it
| b
I |
Y
. Ry
[
| 'r | ! ] '| | | IR ||
459.9 MHz fibe Linit Ral Limit 46a.1 MHz
Total Pwr Ref: 28.72 dBm  / 2Z2.HBEE kHz
Lower <-Paak-» Upper
Start(Hz) Stop{Hz) Meas Bl(Hz) dBm  FregiHz) dBm  FreqCHz)
H.BAER 12,375 k 16666 14.88 459,99 1 15.56 466,868 M
12,375 k 13.815 k 166.AA -11.36 459,99 1 -4[.37 46A.A1 M

13.815 k G1.8808 k 166.680 -349.32 459.99 M -44,22 466,81 M

Highest Channel

Agilent

Total Pur: 28.70 dEm
Ref 18.00dBm Spectrum {Ref: Total Pur)
16,68
dB/

}

)

L

T P |
469.9 MHz fibe Limit Ral Limit 476.1 MHz
Total Pwr Ref:  28.78 dBm / 22.0HEE kH=z
Lowar -FPaak-* Uppar
Start{Hz) StopCHz) Meaz BWCHz) dBm  FreqgtHz> dBm  FreqgtHz)
H.ABEE 12.375 k 1HB.88 14687 469.99 M 13.56 478,681 M

12,375 k 13.815 k 18A.88 -11.BH 469.99 M -38.12 478.81 M
13.815 k £1.0688 k 1HH.84 -38.65 469.949 M -43.84 478.82 ™M

AT4@

WiReELESS
a DEKRA company
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Adjacent channel power
SPECIFICATION
FCC §90.221.

(a) For the frequency bands indicated below, omersitusing equipment designed to operate with &i25
channel bandwidth may be authorized up to a 22hédwwidth if the equipment meets the adjacent ailgyower
(ACP) limits below. The table specifies a value floe ACP as a function of the displacement fromahannel
center frequency and a measurement bandwidth kHz8

(b)(1) Maximum adjacent power levels for frequendgrethe 450-470 MHz band:

Frequency offset Maximum ACP (dBc) for devices Maximum ACP (dBc) for devices
1 watt and less above 1 watt
25 kHz -55 dBc -60 dBc
50 kHz -70 dBc -70 dBc
75 kHz -70 dBc -70 dBc

(2) In any case, no requirement in excess of -3® dBall apply.

(d) On any frequency removed from the assignedugeqy by more than 75 kHz, the attenuation of anisgion
must be at least 43 + 10 log (Pwatts) dB.

METHOD

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

RESULTS.See next plots.

Declared maximum output power: 29 dBm (0.79 W).

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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TETRA, 22 kHz. FCC 450-470 MHz band.
Lowest Channel

AT4@

a DEKRA company

Atilent

Ref 25 dBm #Atten 20 dB

#Peak

dE/

py

Offst

28
dB

Lafvy | “F \

Center 450,008 B8 MHz

#Res BW 308 Hz #YBH 3 kHz
RMS Results Freq 0ffzet  Ref B dBe Lower gpy
Carrier Power 25,80 kHz  19.88 kHz -£3.48 -32.64
28.76 dBm /  GE.A0 kHz  18.68 kHz -72.83 -42.87
oC BEAA kHe 7580 kHz  18.88 kHz -77.87 -46.31

Middle Channel

Span 208 kHz
Sweep 2,851 5 (1008 pts)

dec UPPer gmy

-G3.80 -33.64
-73.22 42,45
-7E6.69 -45.93

Atilent

Ref 25 dBm #Atten 20 dB

#Peak

Log
18

4B/ !

Offst

28
dB

LaPw

AT

L 52 ‘WUM Y i

Center 460000 B MHz
#Res BY 308 Hz

RMS Results Freq Offzer

#YEH 3 kHz

Ref Bl dBc Lower gmy

Carrier Power 2580 kHz  18.80 kHz -B2.78 -30.86
31.92 dBm /  GE.BA kHz  18.88 kHz -72.95 -41.83
SC AEAA kHe  75.AA kHz  18.88 kHz -77.5E -45.64

Span 208 kHz
Sweep 2851 5 (106G6 pts)

dec UPPer gmy

-E3.A8 -21.1E
-72.25 -48.33
-7E6.88 -44.96
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Highest Channel

Agilent

AT4@

WiReELESS
a DEKRA company

Ref 25 dBm

#ftten 20 dBE

#Peak

Log
18

dB&/

Offst

20
dB

LaPy MJ

| WW ”A(rr

Wl S2 "'

Center 470,800 B MHz
#Res BHY 308 Hz

RMSE Results Froq 0ffset

Carrier Fower 2C.AA kHz
31.95 dBm S SH.6A kHz
25.8008 kHz 7580 kHz

#YEH 3 kHz

Ref Bl dBc Lower gpy

18,08 kHz -E2.8E -38.11
15,88 kHz -71.57 -39.53
18,88 kHz -7C.EE -43.71

Span 200 kHz
Sweep 2.051 s (1000 pts)

dec Upper ypy

-209.82
-39.38
-43.15
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Frequency Stability

SPECIFICATION
FCC 8§2.1055, §90.213:

(a) Unless noted elsewhere, transmitters useckiséhvices governed by this part must have a mimifnaquency
stability as specified in the following table.

Frequency range (MHz) Mobile stations
Over 2 watts output | 2 watts or less output
power power
421-512 ®5 ppm 85 ppm

Note 8: In the 421-512 MHz band, mobile stationsigieed to operate with a 12.5 kHz channel bandwidibt have a frequency stability of
2.5 ppm. Mobile stations designed to operate wist2d kHz channel bandwidth must have a frequetatyilgy of 1.0 ppm.

RSS-Gen 6.11, RSS-119 §85.3.

The carrier frequency shall not depart from thenm&fice frequency in excess of the values giveheiridliowing
table:

Frequency Stability (ppm)
Frequency Band (MHz) Chann(ekIHBza)mdwidth Mobile stations
Output power > 2 watts Output poweP watts
406.1-430 and 450-470 25 (Note 2) 1 1
(Note 6) o5 5 5

Note 2: This provision is for digital equipment ki channel spacing of 25 kHz and an occupied biitilvgreater than 20 kHz. The
mobile station’s frequency stability values givenTable 1 are for mobile, portable and control $raitters using automatic frequency
control (AFC) to lock onto the base station sighehen the mobile, portable and control transmittees operating without using AFC to
lock onto the base station signal, the frequenalility limit shall be better than 1 kHz and theugmment’s unwanted emissions measured
with maximum frequency shift shall still comply Wwiemission mask Y (Section 5.8.10) at nominal eafrequency.

Note 6: Control stations may operate with the fezguy tolerance specified for associated mobileufeegies.

METHOD

The frequency tolerance measurements over tempenztiations were made over the temperature rahg80°C
to +50°C. The EUT was placed inside a climatic dmanand the temperature was raised hourly in 1@ $rom
—30°C up to +50°C.

Frequency Stability vs Voltage: A hand-held dewicat is only capable of operating using internatdyges shall
be tested at the battery’s nominal voltage, anthamathe battery’'s operating end-point voltagejolvhmust be
specified by the equipment manufacturer.

The EUT is connected to the Tetra Radio test StNH2968-M3 and locked to a TETRA T1 signal provddey
the Tetra Radio test set. The frequency error iasmed with the built-in frequency meter of therddRadio test
set.

Report No: (NIE)
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RESULTS
Channel bandwidth: 25 kHz.
Occupied bandwidth > 20 kHz.

Output power <1 W.

TETRA 22 kHz. IC 407-430 MHz band. Middle Chann&l8.5 MHz.

Voltage (Vdc) | Temperature (°C) | Frequency Error | Frequency Error
(Hz) (ppm)
Frequency stability with Temperature

+50 -267.8 -0.63990

+40 -289.3 -0.69128

+30 -304.2 -0.72688

+20 -298.0 -0.71207

7.60 +10 -271.9 -0.64970
0 -295.6 -0.70633

-10 -148.3 -0.35436

-20 -354.1 -0.84612

-30 -404.5 -0.96655

Frequency stability with Supply Voltage
6.60 20 -286.3 -0.68411
8.65 20 -232.7 -0.55603
Measurement uncertainty <+1x90

Report No: (NIE)
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TETRA 22 kHz. IC 450-470 MHz band. Middle Chanr&0 MHz.

Voltage (Vdc)

Temperature (°C) | Frequency Error

Frequency Error

(Hz) (ppm)
Frequency stability with Temperature

+50 -288.9 -0.62804

+40 -301.3 -0.65500

+30 -243.0 -0.52826

+20 -210.5 -0.45761

7.60 +10 -147.8 -0.32130
0 -230.5 -0.50109

-10 -187.8 -0.40826

-20 -373.7 -0.81239

-30 -411.6 -0.89478

Frequency stability with Supply Voltage
6.60 20 -216.6 -0.47087
8.65 20 -174.7 -0.37978
Measurement uncertainty <+1x90

o

WiReELESS

a DEKRA company
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TETRA 22 kHz. FCC 450-470 MHz band. Middle Chand&o MHz.

Voltage (Vdc)

Temperature (°C)

Frequency Error

Frequency Error

(Hz) (ppm)
Frequency stability with Temperature

+50 -288.9 -0.62804

+40 -301.3 -0.65500

+30 -243.0 -0.52826

+20 -210.5 -0.45761

7.60 +10 -147.8 -0.32130
0 -230.5 -0.50109

-10 -187.8 -0.40826

-20 -373.7 -0.81239

-30 -411.6 -0.89478

Frequency stability with Supply Voltage
6.60 20 -216.6 -0.47087
8.65 20 -174.7 -0.37978
Measurement uncertainty <+1x10

Verdict: PASS

o

WiReELESS

a DEKRA company
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Spurious emissions at antenna terminals

SPECIFICATION
FCC 82.1051, §890.221 (see Adjacent channel powses)te

(d) On any frequency removed from the assignedureqy by more than 75 kHz, the attenuation of anisgion
must be at least 43 + 10 log,{R ) dB.

RSS-119 85.5. and 5.8.10 (see Emission Mask test).

Table 17 - Emission Mask Y
Displacement Frequency, fd (kHz) Minimum Attenuation (dB) Resolution Bandwidth (Hz)

12.375 < fdk 13.975 whichever is the lesser attenuation:  Specified in Section 4.2.2
30 + 16.67(fd-12.375) 9
55 + 10 log10(p)

fd > 13.975 whichever is the lesser attenuatjon: Specified in Section 4.2.2
57 or

55 + 10 log10(p)

=

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 0 for frequencies < 1GHz and 1 MHz for frequencies
1GHz. The spectrum was investigated from 10 kHz @Hz.

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 hext pages)

TETRA 22 kHz bandwidth. IC 407-430 MHz bands.

1. CHANNEL: LOWEST

No spurious signals were found in all the range.
2. CHANNEL: MIDDLE

No spurious signals were found in all the range.
3. CHANNEL: HIGHEST

No spurious signals were found in all the range.

TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 46@ MHz bands.

1. CHANNEL: LOWEST

No spurious signals were found in all the range.
2. CHANNEL: MIDDLE

No spurious signals were found in all the range.
3. CHANNEL: HIGHEST

No spurious signals were found in all the range.

Verdict: PASS

AT4@

WiReELESS
a DEKRA company
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Frequency range 10 kHz to 1000 MHz.
TETRA 22 kHz bandwidth. IC 407-430 MHz bands.
1. CHANNEL: LOWEST. 407 MHz.

1 Agilent

AT4@

Ref 30 dBm #Atten 30 dB

#Peak

DC Coupled

LaAy

WL 52

53 FC

£0F)
FTun

Swp

Start 18 kHz
#Res BH 180 kHz #\VBH 300 kHz

Note: The peak above the limit is the carrier fierty.
2. CHANNEL: MIDDLE. 418.5 MHz.

3 Agilent

Stop 1680 88 GHz
Sweep 96.11 ms (8192 pts)

Ref 38 dEm #Atten 30 dB

#Peak

DC Coupled

LaAy

W1 52

53 FC

E£f)
FTun

Swp

Start 18 kHz
#Res BH 180 kHz #\VBH 300 kHz

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

Stop 1880 88 GHz
Sweep 96.11 ms (8192 pts)

WiReELESS
a DEKRA company
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A29 507 456

a DEKRA company

HEST. 430 MHz.

3 Agilent

Ref 36 dBm #Atten 30 dB

#Peak

dB/
Offst
20
dB

LeAw

WL ose
53 FC

£0f
FTun
Swp

DC Coupled

TRRY XTI SRR VTP OF S FTPYFUTWPH N TRVE o

Start 18 kHz Stop 1880 80 GHz
#Res BW 106 kHz #VBH 308 kHz Sweep 96.11 ms (8192 pis)

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

NC,

WiReELESS
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AT-

NC,

WiReELESS

a DEKRA company

TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 46 MHz bands.

1. CHANNEL: LOWEST. 450 MHz.

= Agilent

Ref 38 dBm #Atten 36 dB

#Peak

dB/
Offst

OC Coupled

Start 18 kHz
#Res BW 100 kHz #\VEH 300 kHz

Note: The peak above the limit is the carrier fierty.
2. CHANNEL: MIDDLE. 460 MHz.

Stop 1.806 88 GHz
Sweep 96,11 ms (8192 pts)

3 Agilent

Ref 38 dBm #Atten 38 dB

#Peak

OC Coupled

£ifi
P M et et s i el b frsputiards Lo

Start 18 kHz
#«Res BH 180 kHz #UBH 308 kHz

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

Stop 1.99@ 8@ GHz

Sweep 9611 ms (8192 pts)
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3. CHANNEL: HIGHEST. 470 MHz.

# Agilent

Ref 38 dBm #Atten 38 dB
#Peak

dB/ DC Coupled

£0f:
FTun Wm#”m*ﬂ MM Wm'

Start 18 kHz Stop 1.608 68 GHz
#Res BH 100 kHz #\JBH 308 kHz Sweep 96.11 ms (8192 pts)

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

Report No: (NIE)
47275RRF.001 Page 37 of 59 2016-03-08



AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, (O
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia A T 9
www.atdwireless.com - C.I.F. A29 507 456 WirELESS

a DEKRA company

Frequency range 1 GHz to 5 GHz.
TETRA 22 kHz bandwidth. IC 407-430 MHz bands.
1. CHANNEL: LOWEST. 407 MHz.

# Agilent

Ref 38 dBm #Atten 20 dB
#Peak

LgRy

W1 352
33 FC

A PPTS——— LT T PR
FTun

Swp

Start 1.808 8 GHz Stop 5.080 © GHz
#Res BH 1 MHz #/BH 3 MHz Sweep 7099 ms (8192 pts)

2. CHANNEL: MIDDLE. 418.5 MHz.

- Agilent

Ref 38 dBm #Atten 20 dB
#Peak

dB/
Offst
28
dB

LaAw

W1 s2
33 FC

£0f
FTun
Swp

Start 1.008 8 GHz Stop 5.080 @ GHz
#Res BH 1 MHz VB 3 MHz Sweep 7.099 ms (8192 pts)
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AT-

NC,

WiReELESS

a DEKRA company

3. CHANNEL: HIGHEST. 430 MHz.

# Agilent

Ref 38 dEm #Atten 20 dB

#Paak

dBs
Offst
28
dB

LaPw

W1 52
33 FC

£t
FTun
Swn

R RT—— e S BT

Start 1.008 @ GHz Stop 5008 A GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 7099 ms (8192 ptsd
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AT-

NC,

WiReELESS

a DEKRA company

TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 46 MHz bands.
1. CHANNEL: LOWEST. 450 MHz.

5 Agilent

Eef 30 dBm #Atten 20 dB
#Peak

FTun

Start 1080 @ GHz Stop 5.000 @ GHz
#Res BH 1 MHz #YBH 3 MH=z Sweep 7899 ms (8192 pts)

2. CHANNEL: MIDDLE. 460 MHz.

= Agilent

Ref 38 dBm #Atten 20 dB
#Peak

O TRRIT———— Ll I
FTun

Start 1.008 6 GHz Stop 5.000 @ GHz
#Res BW 1 MHz #BH 3 MHz Sweep 7099 ms (8192 pts)
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3. CHANNEL: HIGHEST. 470 MHz.

¥ Agilent

Ref 38 dBm #Atten 20 dB
#Peak

Start 1.086 @ GHz Stop 5.9688 4 GHz
#Res B 1 MH=z #YBH 3 MHz Sweep 7.099 ms (8192 pts)
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Radiated emissions

SPECIFICATION
FCC §2.1051, 8§90.221.

(d) On any frequency removed from the assignedurgy by more than 75 kHz, the attenuation of anis&on
must be at least 43 + 10 log,{R ) dB.

RSS-119 8§5.5. and 5.8.10.

Table 17 - Emission Mask Y
Displacement Frequency, fd (kHz) Minimum Attenuation (dB) Resolution Bandwidth (Hz)

12.375 < fd£ 13.975 whichever is the lesser attenuation: Specified in Section 4.2.2
30 + 16.67(fd—12.375) o
55 + 10 log10(p)

fd > 13.975 whichever is the lesser attenuatjon: Specified in Section 4.2.2
57 or

55 + 10 log10(p)

=

METHOD

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

The spectrum was scanned from 30 MHz to at leastLl@th harmonic of the highest frequency generaidun
the equipment.

The EUT was placed on a 1 meter high non-condustiarad at a 3 meter distance from the measurirenaatfor
measurements below 1 GHz and at 1 m distance fasumements 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 belovintites substituted by the Substitution method.
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RESULTS

TETRA 22 kHz bandwidth. IC 407-430 MHz bands.

1. CHANNEL: LOWEST. 407 MHz.

Frequency range 30 MHz-1000 MHz
No spurious signals were found at less than 20edBect to the limit.

Frequency range 1 GHz-5 GHz
No spurious signals were found at less than 20edBect to the limit.

2. CHANNEL: MIDDLE. 418.5 MHz.

Frequency range 30 MHz-1000 MHz
No spurious signals were found at less than 20edBect to the limit.

Frequency range 1 GHz-5 GHz
No spurious signals were found at less than 20edBect to the limit.

3. CHANNEL: HIGHEST. 430 MHz.
Frequency range 30 MHz-1000 MHz

Substitution method data

AT

a DEKRA company

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @) -(@2)+(3)
(dBm) (respect to isotropic
radiator) (dB)
859.9966 -51.35 Vertical -45.59 4.37 8.03 -41.93
Measurement uncertainty (dB <+3.88

Frequency range 1 GHz-5 GHz
No spurious signals were found at less than 20edBect to the limit.

e,

WiReELESS
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TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 450470 MHz bands.

1. CHANNEL: LOWEST. 450 MHz.
Frequency range 30 MHz-1000 MHz

Substitution method data

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
900.0253 -53.03 Horizontall -44.69 4.51 7.13 -42.07
Measurement uncertainty (dB <+3.88

Frequency range 1 GHz-5 GHz
No spurious signals were found at less than 20edBect to the limit.

2. CHANNEL: MIDDLE. 460 MHz.
Frequency range 30 MHz-1000 MHz

Substitution method data

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @) -@2)+(3)
(dBm) (respect to isotropic
radiator) (dB)
920.0396 -53.51 Horizontall -45.17 451 7.13 -42.55
Measurement uncertainty (dB <+3.88

Frequency range 1 GHz-5 GHz
No spurious signals were found at less than 20edBect to the limit.

3. CHANNEL: HIGHEST. 470 MHz.
Frequency range 30 MHz-1000 MHz

Substitution method data

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @) -@2)+(3)
(dBm) (respect to isotropic
radiator) (dB)
940.0216 -50.67 Vertical -41.72 4.65 7.20 -39.17
Measurement uncertainty (dB <+3.88

Frequency range 1 GHz-5 GHz
No spurious signals were found at less than 20edBect to the limit.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

TETRA 22 kHz bandwidth. IC 407-430 MHz bands.
CHANNEL: LOWEST. 407 MHz.

RBW 100 kHz
VBW 300 kHz
Ref -10 dBm Att 0 dB SWT 125 ms

-10

F-20

Bm

=y
]
=]
K
|
™
G

F-30

F-40

F-50

F-60

--70

F-100

-110

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The carrier frequency was attenuated usimoteh filter.

CHANNEL: MIDDLE. 418.5 MHz.

RBW 100 kHz
VBW 300 kHz
Ref -10 dBm Att 0 dB SWT 125 ms

-10

-20

=
]
=]
3
|
IS}
5
]
5

g

F-30

-40

F-50

[--60

F-70

[--80

--100

-110

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The carrier frequency was attenuated usimoteh filter.
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CHANNEL: HIGHEST. 430 MHz.

RBW 100 kHz
VBW 300 kHz

Ref -10 dBm Att 0 dB SWT 125 ms
-10

-20

D2 -25 {IBm

F-30

-40

-50

F-60

F-70

[--80

-100

-110

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The carrier frequency was attenuated usmoteh filter.
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Espafia

TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 450470 MHz bands.

CHANNEL: LOWEST. 450 MHz.

Ref -10 dBm

RBW 100 kHz
VBW 300 kHz

Attt 0 de SWT 125 ms

=0 D1 -13

--20

-5 dBm

--30

--40

--50

[--60

-70

[--100

-110

Start 30 MHz

97 MHz/ Stop 1 GHz

Note: The carrier frequency was attenuated usimoteh filter.

CHANNEL: MIDDLE. 460 MHz..

Ref -10 dBm

EBW 100 kH=z
VBW 300 kHz

Attt 0 de SWT 125 ms

=10 D1 -13

F-20

-P5 dBm

F-30

F-40

F-50

-60

=70

F-100

-110

Start 30 MHz

97 MHz/ Stop 1 GHz

Note: The carrier frequency was attenuated usimgteh filter.

O

WiReELESS

a DEKRA company
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CHANNEL: HIGHEST. 470 MHz.

RBW 100 KkHz
VBW 300 kHz
Ref -10 dBm Att 0 dB SWT 125 ms

=0 D1 -13 diBm

F-20

PS5 dBm

F-30

F-40

F-50

F-60

--70

F-80

F-100

-110

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The carrier frequency was attenuated usimgteh filter.
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FREQUENCY RANGE 1 GHz to 5 GHz.
TETRA 22 kHz bandwidth. IC 407-430 MHz bands.
CHANNEL: LOWEST. 407 MHz.

MultiView | Spectrum

Ref Level 0.00 dBm & RBW 1 MHz

@ Att 0dB  SWT 30 ms ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

-20 dBm

H1 -25.000 dBm

=30 dBm

-40 dBm

-50 dBm

-60 dBm

-30 dBm

-90 dBm

1.0 GHz 30000 pts 400.0 MHz / 5.0 GHz

CHANNEL: MIDDLE. 418.5 MHz

MultiView | Spectrum E]

Ref Level 0.00 dBm @ RBW 1 MHz
@ Att 0dB SWT 30 ms ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

-20 dBm

H1 -25.000 dém

-30 dBm

-40 dBmn

-50 dBm

-60 dBm + 1

-80 dBm

-90 dBm

1.0 GHz 30000 pts 400.0 MHz/ 5.0 GHz
— — — —
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CHANNEL: HIGHEST. 430 MHz

MultiView | Spectrum

Ref Level 0.00 dBm @ RBW 1 MHz
@ Att 0dB  SWT 30 ms ® VBW 3 NMHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dém

-20 dBm

H1 -25.000 dem

-30 dBém

-40 dBm

-50 dém

50 dBm I - -

-80 dBém

-90 dBém

1.0 GHz 30000 pts 400.0 MHz/ 5.0 GHz
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AT4@

a DEKRA company

TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 450470 MHz bands.
CHANNEL: LOWEST. 450 MHz.

& ALt
TDF

MultivView - Spectrum
Ref Level 0.00 dBm

[T]

® RBW 1 MHz

0dB SWT 30 ms ® VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

MI1[1]

-71.38 dBm
1.000000 GHZ|

-10 dBm

H2 -13.000 dBrrr

-20 dBm

H1 -25.000 dBm

-30 dBm

-40 dBm

-30 dBm

-60 dBm-1

-80 dBm

-90 dBm

1.0 GHz

30000 pts 400.0 MHz/ 5.0 GHz

CHANNEL: MIDDLE. 460 MHz.

MultiView | Spectrum

Ref Level 0.00 dBm
& Att
TOF

& RBW 1 MHz

0dB SWT 30 ms & VYBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

-10 dBm

H2 -13.000 dBrmr

-20 dBm

H1 -25.000 dBrv

-30 dBm

-40 dBm

-50 dBm

-60 dBm |

-80 dBm

-90 dBm

1.0 GHz

30000 pts 400.0 MHz/ 5.0 GHz
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CHANNEL: HIGHEST. 470 MHz.

TOF

-10dem

MultiView | Spectrum

Ref Level 0.00 dBm
& Att

O

WiReELESS

a DEKRA company

[T]

& RBW 1 MHz

OdB  SWT 30 ms & VBW 3 MHz

1 Frequency Sweep

Mode Auto Sweep

-20 dbm

H2 -13.000

dBrm

-30dem

H1 -25.000 dBrm

-40 dBm

S0 dBm

-60 dBm

-80 dBm

-a0 derm

1.0 GHz
—

30000 pts

400.0 MHz/
—

5.0 GHz
|

Report No: (NIE)

47275RRF.001

Page 52 of 59

2016-03-08



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

AT4 wireless, S.A.U.
Parque Tecnol6gico de Andalucia, {)
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia ,4 ’ 4

EKRA company

Transient Frequency Behaviour

SPECIFICATION
FCC §90.214

Transmitters designed to operate in the 150-174 kitz421-512 MHz frequency bands must maintairsiezu
frequencies within the maximum frequency differelegts during the time intervals indicated:

Maximum All equipment

frequency
Time intervals' ? difference’® 150 to 174 MHz 421 to 512 MHz

Transient Frequency Behavior for Equipment Desigoe@perate on 25 kHz Channels

t,! +25.0 kHz 5.0 ms 10.0 ms
t, +12.5 kHz 20.0 ms 25.0 ms
to' +25.0 kHz 5.0 ms 10.0 ms

1. tnis the instant when a 1 kHz test signal is conayetuppressed, including any capture time duén&sing.
t; is the time period immediately followinght

t, is the time period immediately following t

tzis the time period from the instant when the traittemis turned off until ;.

tot IS the instant when the 1 kHz test signal startise.

2. During the time from the end gftb the beginning okt the frequency difference must not exceed thetdispecified
in §90.213.

3. Difference between the actual transmitter fregyeand the assigned transmitter frequency.

4. If the transmitter carrier output power ratisgbiwatts or less, the frequency difference dutfiigtime period may
exceed the maximum frequency difference for thigetperiod.
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RSS-119 85.9.

AT

e,

WiReELESS
a DEKRA company

When a transmitter is turned on, the radio frequenay take some time to stabilize. During thisi@hiperiod, the
frequency error or frequency difference (i.e., lwthe instantaneous and the steady state fragagaball not
exceed the limits specified in Table 18.

Table 18 — Transient Frequency Behaviour

Channel Bandwidth | Time intervals MZXISQ::: Transient Duration Limit (ms)
(kHz) (Notes 1, 2) Differe(r]me (k)I/-|z)
138 to 174 MHz 406.1 to 512 MHz
th +25.0 kHz 5.0 10.0
25 t, +12.5 kHz 20.0 25.0
ts +25.0 kHz 5.0 10.0
Notes:

1. . the instant when a 1 kHz test signal is compjeselppressed, including any capture time due tsipbga

t; is the time period immediately following,t

t, is the time period immediately following t

tzis the time period from the instant when the traittemis turned off until 4.

tot IS the instant when the 1 kHz test signal startise.

2. If the transmitter carrier output power ratisgsiwatts or less, the frequency difference duttiregtime periods; and
tsmay exceed the maximum frequency difference fosekdime periods.

METHOD

The test was performed using a Modulation Domaialyzrer.

An attenuator and a calibrated wideband power semsce used to measure the reference power level.

EU.T

Modulation

Power supply

Afttenuator

O
-

Domain Analyzer

Power meter
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RESULTS (see next plots).

TETRA 22 kHz bandwidth. IC 407-430 MHz bands.

CHANNEL: MIDDLE. 418.50225 MHz.

Time intervals

Maximum Frequency Difference (kHz)

ty 11.23522 kHz
to 0.05713 kHz
ts 0.81303 kHz
Measurement uncertainty (kHz) <+0.12

TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 450470 MHz bands.

CHANNEL: MIDDLE. 460.00225 MHz.

Time intervals

Maximum Frequency Difference (kHz)

ty 5.10759 kHz
to 0.09286 kHz
ts 0.36963 kHz
Measurement uncertainty (kHz) <+0.12

Verdict: PASS

AT4@

WireLess
a DEKRA company
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TETRA 22 kHz bandwidth. IC 407-430 MHz bands.
CHANNEL: MIDDLE. 418.50225 MHz.

Transient Frequency Behaviourt,,to t;.

Frequency: 418.50225 MHz Acquisition Length: 104 ms
Span: 100 kHz
Input Att: 40 dB

Marker: -83.640625 ms
11.2352217565 kHz [418.5134852218 MHz]
25

kHz

kHz?’ 'L

-25
kHz

tON Scale: 1 ms/

Transient Frequency Behaviourt; to t,.

Frequency: 41850225 MHz Acquisition Length: 104 ms
Span: 100 kHz
Input Att: 40 dB

Marker: -68,359375 ms
571320057889 Hz [418.502307132 MHz]

125
kHz

kHz/

-12.5
kHz [t1 2

Scale: 1.5 ms/
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Transient Frequency Behaviourfollowing t.

Frequency: 41850225 MHz Acquisition Length: 104 ms
Span: 100 kHz
Input Att: 40 dB

Marker: -63.0625 ms
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Frequency: 418.50225 MHz Acquisition Length: 104 ms
Span: 100 kHz
Input Att: 40 dB
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TETRA 22 kHz bandwidth. FCC 450-470 MHz and IC 450470 MHz bands.
CHANNEL: MIDDLE. 460.00225 MHz.

Transient Frequency Behaviourt,,to t;.

Frequency: 4£0.00225 MHz Acquisition Length: 104 ms
Span: 100 kHz
Input Att: 40 dB

Marker: -93.015625 ms
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Frequency: 46000225 MHz Acquisition Length: 104 ms
Span: 100 kHz
Input Att: 40 dB

Marker: -78.234375 ms
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125
kHz

Kz [

-125
kHz |t1 2

Scale: 1.5 ms/

Report No: (NIE)
47275RRF.001 Page 58 of 59 2016-03-08



AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

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

Transient Frequency Behaviourfollowing t.

Frequency: 4£0.00225 MHz

Span;
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Input Att: 40 dB
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Frequency: 460.00225 MHz
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Acquisition Length: 104 mzs

25
kHz

[Vlarker:

-78,109375 ms
369.635431507 Hz [460.0026196354 MHz]

5
kHz/

-5
kHz

tOFF

Scale: 1.5 ms/|

AT4@

WiReELESS
a DEKRA company

Report No: (NIE)
47275RRF.001

Page 59 of 59

2016-03-08



		2016-03-08T16:31:53+0100
	ALEJANDRO LLAMAS RODRIGUEZ




