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Section 1: Report summary
Report Number: 258816 TRFWL

Nemko

Nemko ltaly S.p.A.

Via del Carroccio 4, 20853 Biassono, Italy. Specification;: FCC 90

Section 1: Report summary

This report contains an assessment of apparatus against specifications based upon tests carried out on
samples submitted at Nemko Italy SpA.

Test specification:
FCC Part 90 Private land mobile services
Subpart | — General technical standards

Compliance status: Complies
Exclusions: None
Non-compliances: None

Report release history: Original release

Nemko lItaly S.p.A.

Test location: Via del Carroccio 4, 20853, Biassono, Italy.

Registration number: 481407 (10 m Semi anechoic chamber)

These tests were conducted on a sample of the equipment for the purpose of demonstrating compliance with Part
90. Conducted measurements were performed in accordance with ANSI TIA-603-B-2002. Radiated tests were
conducted is accordance with ANSI C63.4-2003.

Note that the results contained in this report relate only to the items tested and were obtained in the period between
the date of initial receipt of samples and the date of issue of the report.

This test report has been completed in accordance with the requirements of ISO/IEC 17025. All results contain in
this report are within Nemko Italy’s ISO/IEC 17025 accreditation.

Nemko Italy SpA. authorizes the applicant to reproduce this report provided it is reproduced in its entirety and for
use by the company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. Nemko Italy SpA. accepts no responsibility for damages, if any, suffered by any
third party as a result of decisions made or actions based on this report.
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly.

Section 2: Equipment under test

Report Number: 258816 TRFWL

Specification: FCC 90

2.1 ldentification of equipment under test (EUT)

The following information identifies the EUT under test:

Type of equipment: Mobile Radio Unit
Product marketing name: --

Code number: 774-0850/01

Model number: VS3000 GTW/806-870
Serial number: A0016

FCC ID: X5Y774-0850

Date of receipt: 2014-05-13

Label
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly.

Section 2: Equipment under test

Report Number: 258816 TRFWL

Specification: FCC 90

2.2 Accessories and support equipment

The following information identifies accessories used to exercise the EUT during testing:

Item # 1

Type of equipment; Digital Radio Test Set
Brand name: AEROFLEX

Model name or number: 3901

Serial number: 297001035

Nemko sample number: --

Connection port: RF

Cable length and type:

ltem # 2

Type of equipment;

Tetra Signal Analyzer

Brand name: IFR

Model name or number: 2310

Serial number: 231001/010
Nemko sample number: --
Connection port: RF

Cable length and type:
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Report Number: 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly. Specification: FCC 90

Section 2: Equipment under test, continued

2.3 EUT description

- Mobile Radio Unit

2.4 Technical specifications of the EUT

Operating frequency: 809-824/854-869 MHz

Modulation type: /4 DQPSK

Occupied bandwidth: 25 kHz

Emission designator: 21K0D1E, 21KOD1W, 21K0D1D

Antenna type: Equipment that has an external 50 Q RF connector
Power source Battery operated

Temperature range: -30 to + 60°C
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Report Number: 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly. Specification: FCC 90

Section 2: Equipment under test, continued

2.5 EUT setup diagram

1) 2)

nnnnnn

V53000 GTW/B06-870

s-pooowag

igitel Racio Test Set

IFR 3901

aaaaaaaaaaaaaaaaaa
FR 2310

aaaaaaaaaaaaaaaaaa

2.6 Operation of the EUT during testing

Transmitting at maximum power and normal modulation to:
1) 809.0125 MHz
2) 823.9875 MHz
3) 854.0125 MHz
4) 868.9875 MHz

2.7 Moadifications incorporated in the EUT

There were no modifications performed to the EUT during this assessment.
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N mk Section 4: Result summary
e o Report Number: : 258816 TRFWL
Nemko ltaly S.p.A. e .

Via del Carroccio 4, 20853, Biassono, Italy Specification;: FCC 90

Section 3: Test conditions

3.1 Deviations from laboratory tests procedures

No deviations were made from laboratory test procedures.

3.2 Test conditions, power source and ambient temperatures

Normal temperature, Temperature: 15-30 °C
humidity and air Relative humidity: 20-75 %
pressure test Air pressure: 860—1060 hPa
conditions

When it is impracticable to carry out tests under these conditions, a note to this effect
stating the ambient temperature and relative humidity during the tests shall be recorded
and stated.

Power supply range: The normal test voltage for equipment to be connected to the mains shall be the nominal
mains voltage. For the purpose of the present document, the nominal voltage shall be the
declared voltage, or any of the declared voltages +5 %, for which the equipment was
designed.
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Section 4: Result summary

Report Number: : 258816 TRFWL

Specification;: FCC 90

Section 3: Test conditions, continued

3.3 Measurement uncertainty

Nemko S.p.A. measurement uncertainty has been calculated using the standard CISPR 16-4-2
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4-2:
Uncertainties, statistics and limit modeling — Uncertainty in EMC measurements®. All calculations have
been performed to provide a confidence level of 95 % and can be found in Nemko S.p.A. document
WML1002.

3.4 Test equipment

Equipment Manufacturer Model No. Asset/Serial No. Next cal.
Trilog Broad Band Antenna Schwarzbeck VULB 9168 VULB 9168-242 2015/02
EMI receiver 20 Hz + 8 GHz R&S ESU8 100202 2015/02
EMI receiver 20 Hz + 3 GHz R&S ESCI 100888 2014/08
Hydraulic revolving platform Nemko RTPL 01 4.233 NCR
Turning-table R&S HCT 835 803/03 NCR
Antenna mast R&S HCM 836 529/05 NCR
Controller R&S HCC 836 620/7 NCR
Spectrum Analyzer 9kHz + 40GHz R&S FSEK 848255/005 2014/08
Semi-anechoic chamber Nemko 10m semi-anechoic 530 2014/08
chamber
Shielded room Siemens 10m control room 1947 NCR
Attenuator Aeroflex/Weinschel 24-20-34 CA0248 2014/08
Attenuator Aeroflex/'Weinschel 24-10-34 0124BZ2456 2014/08
Notch Filter Nemko 400-500 2.437 NCR
High Pass Filter Wainwright WHKO0.8/13G-10EF SN1 2014/08
Tetra Signal Analyzer (*) IFR 2310 231001/056 2014/11
Climatic chamber Espec ARS 1100 4100000067 2015/02
Digital Radio Test Set (*) Aeroflex 3901 298001223 2014/07
Broadband preamplifier Schwarzbeck BBV 9718 9718-137 2014/09
Antenna 1 + 18 GHz Schwarzbeck STLP 9148 STLP9148-123 2015/02
Note: N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use
(*) Equipment supplied by manufacturer’s
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Section 4: Result summary
Report Number: : 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, Italy Specification;: FCC 90

Section 4: Result summary

Nemko

41 FCC Part 90: Test results

under test. The following abbreviations are used:

N No : not applicable / not relevant.
Y Yes : Mandatory i.e. the apparatus shall conform to these tests.
N/T Not Tested, mandatory but not assessed. (See report summary)

Part Test method | Test description Required | Result
§90.205 §2.1046 Output power Y Pass
§90.207 §2.1047 Modulation Characteristics Y N
§90.221 §2.1049 Bandwidth limitations (*) Y Pass
§90.210 §2.1051 Spurious Emissions at the antenna terminal Y Pass
§90.210 §2.1053 Field strength of spurious radiation Y Pass
§90.213 §2.1055 Frequency stability Y Pass
§90.214 - Transient Behaviour Y N
§90.219 Use of boosters N ---
Note:

(*) According to FCC 11-63
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e o Report Number: : 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, Italy Specification;: FCC 90

Appendix A: Test results

Clause 90.205 Output power

Applicants for licenses must request and use no more power than the actual power necessary for
satisfactory operation. Except where otherwise specifically provided for, the maximum power that will be
authorized to applicants whose license applications for new stations are filed after August 18, 1995 is as
follows in FCC Part 90.205 (a) through (r).

For measurements conducted pursuant to paragraphs (a) and (b) of § 2.1046, all calculations and
methods used by the applicant for determining carrier power or peak envelope power, as appropriate,
on the basis of measured power in the radio frequency load attached to the transmitter output terminals
shall be shown. Under the test conditions specified, no components of the emission spectrum shall
exceed the limits specified in the applicable rule parts as necessary for meeting occupied bandwidth or
emission limitations.

Test date: 2014-05-13
Test results: Pass

Test data

— Power supply used +12 Vdc

Frequency Measured Output power Manufacturer’'s Rated LIMIT [W]
[MHZz] W] Power [W] (Manufacturer’s rated
Power + 20%)
809.0125 11.29 10 12
823.9875 11.17 10 12
854.0125 11.67 10 12
868.9875 11.27 10 12

The RF Power maintains unchanged from 15.5 to 11.5 Vdc at 20° C.
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 258816 TRFWL

Specification;: FCC 90

Test data
Power supply used: 13.5 Vdc

RBW 100 kHz RF Att 40 dB
Ref Lvl VBW 300 kHz Mixer -20 dBm
41.2 dBm SWT 5 ms Unit dBm
41.
11.2 BB Offsgt
3
2
1
-1
-2
-3
-4 AT —
-5
-58.
Center 809.0125 MHz 300 kHz/ Span 3 MHz
RBW 100 kHz RF Att 40 dB
Ref Lvl VBW 300 kHz Mixer -20 dBm
41.2 dBm SWT 5 ms Unit dBm
41
1T, B Offs¢t
30|
20|
10|
0]
-10f
=20
=30
—40) [ ol
=50
-58.
Center 823.9875 MHz 300 kHz/ Span 3 MHz

The RF Power maintains unchanged from 15.4. to 11.75 Vdc at 20° C.
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 258816 TRFWL

Specification;: FCC 90

Test data
Power supply used: 13.5 Vdc

RBW 100 kHz RF Att 50 dB
Ref Lvl VBW 300 kHz Mixer -20 dBm
41.2 dBm SWT 5 ms Unit dBm
41.2
T1.2 {5 Offsft
30
2c
1
-10
-2¢
-3
-40
Center 854.0125 MHz 300 kHz/ Span 3 MHz
RBW 100 kHz RF Att 50 dB
Ref Lvl VBW 300 kHz Mixer -20 dBm
41.2 dBm SWT 5 ms Unit dBm
T1.2 @B Offspt
30|
q
Center 868.9875 MHz 300 kHz/ Span 3 MHz

The RF Power maintains unchanged from 13.5 to 3.7 Vdc at 20° C.
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Report Number: : 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90
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Appendix A: Test results
Report Number: : 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, Italy Specification;: FCC 90

Clause 90.207 Modulation characteristics

Unless specified elsewhere in this part, stations will be authorized emissions as provided for in
paragraphs (b) through (n) of this section.

Nemko

§ 2.1047 Measurements required: Modulation characteristics.

(a) Voice modulated communication equipment. A curve or equivalent data showing the frequency
response of the audio modulating circuit over a range of 100 to 5000 Hz shall be submitted. For
equipment required to have an audio low-pass filter, a curve showing the frequency response of the
filter, or of all circuitry installed between the modulation limiter and the modulated stage shall be
submitted.

(b) Equipment which employs modulation limiting. A curve or family of curves showing the percentage of
modulation versus the modulation input voltage shall be supplied. The information submitted shall be
sufficient to show modulation limiting capability throughout the range of modulating frequencies and
input modulating signal levels employed.

(c) Single sideband and independent sideband radiotelephone transmitters which employ a device or
circuit to limit peak envelope power. A curve showing the peak envelope power output versus the
modulation input voltage shall be supplied. The modulating signals shall be the same in frequency as
specified in paragraph (c) of §2.1049 for the occupied bandwidth tests.

(d) Other types of equipment. A curve or equivalent data which shows that the equipment will meet the
modulation requirements of the rules under which the equipment is to be licensed.

Test date: --
Test results: NA
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Report Number: : 258816 TRFWL

Specification;: FCC 90
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Clause 90.221 Adiacent Channel Power

Unless specified elsewhere, channel spacings and bandwidths that will be authorized in the following
frequency bands are given in the following table:

STANDARD CHANNEL SPACTHNGBANDWIDTH

Frequency band (WHz) Channel spacing (kHz) Authorized bandwideh (kHz)
" L,
ADE-512 tg 25 =11 25
H0E— 0585 1-854 125 L
A0E-524 554560 % o
[
019030 3 T
[

" i slafiveds, Gnfhaei o] ool o0 G e 18, 1095

* Bacdwidths fior ol ation. safioas i e 420450 MHz basd @ fof saioas oty in s sabpset o i fatine Wl
b remewed and awthonzed on 2 case-bre-case Sasis

*(iperations usng equipmeRt dexipned 1o operate with 2 15 kK charnel bandwidth will be athonmed 2 20 Kz omdwdih

Dt alioie Tifg efeprei deidied] ro operne weh & 175 1H2 chosoe] hetadwsdth will e saitadized & 11.35 KH2 bendoiah
DOt Wi ayepen deugmel ro operans with & 6 27 1z chuesned husdwadih will be salesrized & § KHz bandueidth. All
Sl Lkl operiie o charnels with o bandowiddy of 125 KHx or ks bepumicg Tammey 1, 2013, nlecs the opesulions mes1 (e
ey sliabard of §R0 03 K1)

* Dperalions g equipmest designed 10 operaie wilk a 25 KHz chaone] bandwidrh may be amborized op 0 & 22 k2 andwidh
i e uipinear fieeds the Adjscent Chanse] Pogver linels of § 00121

12

i) Masmmu o) peeit poewer levels for frequencies above TODMHzZ

Freauemcy (hTser

Wiaximowin ACF (@R oy
devices bers thn 15 watts

| Maximum ACE (B for
| devices 15 watts nmd above

25 ki 55 dilc_ 55 dBic
50 kHz 43 dBc 65 dBc
75 ki 63 dBc i dBe

Tk A0 o, 10 PSS 1l encess of -5 dBen shall apply

il Cnamy Ereqquency’ removed from the assigned frequency’ by mope than 75 kHz. e pfemmation of amy

trnsspcn misst b At lexs1 43 + 10 bog (P} 4B

Test date: 2014-05-13
Test results: Pass
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Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 258816 TRFWL

Specification;: FCC 90

Test data
Occupied Bandwidth:

RBW 500 Hz RF Att 50 dB
Ref Lvl VBW 5 kHz Mixer -20 dBm
41.1 dBm SWT 1.5 s Unit dBm
41.1
T1.1 HAB Offspt ‘
30 i EEES: o
20
10
0l
-10|
-20|
=30
_ag _ [
=50
_58.9
Center 809.0125 MHz 7.29 kHz/ Span 72.9 kHz
RBW 500 Hz RF Att 50 dB
Ref Lvl VBW 5 kHz Mixer -20 dBm
41.1 dBm SWT 1.5 s Unit dBm
41.1
T1.1 @B Offsét H
3¢ e
29
10
o
-10
-20
-30
Y L
-50
-58.
Center 823.9875 MHz 7.29 kHz/ Span 72.9 kHz
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(Nemko

Report Number: : 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, Italy Specification;: FCC 90

Occupied Bandwidth

40 dBm SWT 1.5 s Unit dBm

11.2 BB offsbe H

Center 854.0125 MHz 7.29 kHz/ Span 72.9 kHz
RBW 500 Hz RF Att 40 dB
Ref Lvl VBW 5 kHz Mixer -20 dBm
40 dBm SWT 1.5 s Unit dBm
11.2 fB Offset
10]
0f
-1
-4
50)
Center 868.9875 MHz 7.29 kHz/ Span 72.9 kHz

809..0125 20,89
823.9875 21,03
854.0125 21.18
868.9875 20.89
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< Nemko Report Number: : 258816 TRFWL

Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Specification: FCC 90

Test data
Adiacent channel Power 809.0125 MHz

| Mool CwFE TP 250 b 1
st un;:mpl mﬂm A7 10 i, Lhnsnal Froguncy
TF T Bt o serrene g 20730 12500 1A

1™ Triggnd - REPTAT Ll CMFaashi Ofd
TETIA Aafpcvmd ( Semmed Posor dos e S i

Pl Fripesncy ey s il FnaafFa
[Channal i) “Walun

5 kHr [-3) =Fn dBc ~ralls oo

S wHy [-7) -E500 dHc -1 4y fic

= kHr (-1} -fh [{ dBc -F1S e
oS kHe {+1] -5 dfc -G08 dfic
ohl kHr (+I -5 00 dbc -M 1l dbc
=78 kHr (+T] = diic I - dic
Soraen T P 359 4

Lot
[RAL:

| asm
(204

.‘In

DU M) Chre o DRLNZGED MG

Huenl BRERHTED depd ol o T o PTG L]

(T Y Pt dih Avestenges - PHLPIE L0LO0 <8
% Tompper - TINGIE Falmess Figl | ANEAA ke il Clipsin TN
THel Ll (ol T TIA Adincrsd Chosmd Diewes s o Bl o

-BLE -ME =
i
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oy
(L]

Mim

=hilfl
=2

ST
1=
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Via del Carroccio 4, 20853, Biassono, ltaly

Specification: FCC 90

Test data

ACP 823.9875 MHz

MY Eegk)  ChPee s TMIME

TE VA Adpsient el (Sewer der w0 ochitam

LRSS
W nben

11 1 xifie S oFic

M ke ()

TALT ol

=T W [T Q=L -t

o6 hHE a1] L5 dBe 43130 8

wEl i (o) 0 e -TAEE «fic

T8 ke (1] | - -TRAA g

Avorage Tx Powe S oFis

AP0 by sl § iy

st ML THT Ll erires) it
e H: ’ l.::r-mamnw pobm | 523.38 PO W
* Vg I E Lirwot [Hanin TR

]

Bl & vuiry
Blastins. it
Vb 1w |

Darfiesin
Vlewra]

W ) Thibeey TFIESEN R

| OMENTEN ki Ll O iy P s
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Test data
ACP 854.0125 MHz

CMS(Smode) Chrea 054000 MHE

Otsat Frequency
(Channed Mumbser)

-5 kHz (-3)
50 kHz (-2)
-25 kHz (-1)
+25 kHe (+1)
+50 kHz (+2)

75 kHe (+3)

Average Tx Power 360 dBm

TE IH.A Adpeent Channel Power due fo Modula ton

F E ] Channel Freguen: ' .

Burst MNUE{TET) gt Losesl AL00 dfm - M = FEp b AT i

REP - HIGH Blursta b Asestage | P00/200 8J4 El IESUD MH-* | Uil
| Togger: BINGLE Level Offsets OM

| Pass/Fail

PASS

PASS

PASE

PASS

PASS

PASS

DUT - M3 (Single) ChFreg | 0540125060 MHz

s Channel Fr
Burst MNUIE TS1) Inpait | el A7.00 clEwm -
BFUP . HIGH Hursts to Avernoge - 20200 854.012500 MHz |
Trigger - SINGLE Moass Hw 135844 kHr Liswasl Offusts OM
Fldr L vl [dﬂr} rETHA AI:IH:M enl L'hnnnpl Power dust o Modula tion

10.00 Ty T2 07 124 -62.16
dic dBe

5k Hz GikHz
&) (2 (-1} {+1)

=217
dBc

SR E + MhkH
i) [+

Frequencyt |
Stendard
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Test data
ACP 868.9875 MHz

Mgk ChFaeg I WITSTRD M |
HURTRT)] Mgt Lol ) il hoanet Pregemcy | b
VRGH e Jib A wrim e MEEEEEF‘E:IEHP-M; i Ul

CORINGET - Lavearl CelTstn O

TETHA Adjaienl Cham Powss dud 10 Wodolohon

Oétsat Frogquescy Lamid |
Chsarmat Mhumber ) LT

h kH# -3 MM OB 47 dtic

&l kHr {-Z) - dibc - dbc

-2h KT §-1) - db &1 53 o

50N B 213 i
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Clause 90.210 Spurious emissions at the antenna terminal

Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part
must comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs
(d)(4), (e)(4), and (m) of this section, measurements of emission power can be expressed in either peak
or average values provided that emission powers are expressed with the same parameters used to
specify the unmodulated transmitter carrier power. For transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulated transmitter carrier power refers to the total power
contained in the channel bandwidth. Unless indicated elsewhere in this part, the table in this section
specifies the emission masks for equipment operating in the frequency bands governed under this part.

Nemko

§ 2.1051 Measurements required: Spurious emissions at antenna terminals.

The radio frequency voltage or powers generated within the equipment and appearing on a spurious
frequency shall be checked at the equipment output terminals when properly loaded with a suitable
artificial antenna. Curves or equivalent data shall show the magnitude of each harmonic and other
spurious emission that can be detected when the equipment is operated under the conditions specified
in §2.1049 as appropriate. The magnitude of spurious emissions which are attenuated more than 20 dB
below the permissible value need not be specified.

Test date: 2014-05-14
Test results; Pass

Q
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Test data

809.0125 MHz

Marker 1 [T113 RBL 100 kH= RE @&ttt 30 aB
Ref Lwvi1 40 .97 4dBm VB 100 kKH= Mixer —-20 4dBm
40 dBm 809 .4883939800 MH= ST 245 ms Uit oaBm
20
20.8 HB OFf fodt .
30
20
10
1A 1A
o
-10
TOF
—-=20
-30 “
. N S | VSN NNV Y
_a0 O RO Y o e S VR A AIA ANy N A
-50
_eo
Start 30 MHz 97 MHz - Stop 1 BH=z
Date 14.MaY 2014 14:07:47
Marker 1 [T11 RBLI 1 MH= RF &tt o dB
Ref Lvi1 —41 .58 <oBm VB 1 MH=
—10 oBm 2.424843570 GH=z ST 20 ms Umit aBm
-10
20 - - a
2.42484870 GH=
—-=20 TTT7 a3 5 =I=T]
2 .23647R295 GH=
-30
—40
1MEx 1Mé
P RS S "
S
—s0o N ~— — e/
» A AT
PSPV PIRTIYZ WAV
-0
TODF
-70
-80
-390
—-100
—-110
Start 1 GH= 900 MH=- Stop 10 BH=
Date: 14.MaAaY 2014 15:223: 15

Frequency
MHz
809.0125

Level measured Correction factor

dBm

dB

Limit
dBm

Detector

Remarks

carrier

2424.849

-41.5

21.3

-13

peak

3236.472

-43.6

21.8

-13

peak
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Test data

Marker— 3 CLT113 RBL 10 kH= RF &Att =20 dbB
ReF L~ 1 —22 .50 ABm VB L 10 =H= Mi=xer— —20 B m
40 dBm 209 .087580000 MH= 1 ST 15 ms Umit dBm
<0 20.8 OB Of fset vz ([[T11 _=o2|l.50 odBm N
ans . 0ars0oo00 MH=
34 T TTT3 =1 TS
/ \ sS085 .01=200|1100 FMH=
20 ~ [T11 —=0l. 55 dBm
/ 808 . 93*"50poo MH=
10
1M1 1M
o
-10
= TOF
—20
—30 o B My - [ \Mﬁf\/\ OW S *UM"“\’\/\-\JL\,\/\MM
—<40
-50
—E0
Cemter 809.012% MH= S50 kH=-~ Spam 500 kH=
D= te 1 oM =20 14 14 :34:42
Frequency Level measured Correction factor Limit Detector Remarks
dBm
MHz dBm dB
808.9375 -20.6 20.7 -13 -
809.0875 225 20.7 -13 -
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Test data

823.9875 MHz

Marker 1 [LT11 RBL 100 kH= RF &ttt 20 B
Ref Lwvl 41.45 dBm VB 100 kH= Mixer -20 odBm
40 9Bm 225.05010020 MH= ST z45 ms Um it aBm
40
20.8 dB Of fset A& [T11 41]. 45 4dBm -
8z5 05010020 MH=
30
20
10
1M e 1Me
o
—10
=
TDF
—20
—30
st et gt
e Y T P T N S iy M |
o . LA
-50
-s0
Start 30 MH= 97 MH=z=.~ Stop 1 GH=
Date: 14.MaY 2014 14:42:04
Marker 2 CT11 RBLJ 1 MH= RF Attt o dB
Ref Lwv1 —41 .32 dBm Na=1H| 1 MH=
—10 dBm 3.23058115 GH= SWT g0 ms Umit —Bm
-10
. === =HErrrr
20 [l
2.229058|1158 GEH=
-=0 T [TTT3 = T& dBEm
z.460392(184 GH=
-30
1
e
—40 =
1M 1MA
MA/KMﬂMAH/WWMAWWMW\AAMHMjNquWW\&w\W
-=r ST WS K
LifwkwMﬂwﬂwJ\
-B0
TDF
-70
s
—=o
—100
—110
Start 1 GH= a00 MH= -~ Stop 10 GH=
Dats: 14 .MayY 2014 15:20: 10

MHz
823.9875

Detector

PK

Remarks

carrier

2460.9218

PK

3290.58116

PK
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Test data

Markser 1 cT13 R B L] 10 kH= RF &ttt 20 dbB
@Ref L1 349 .82 dBEBm VB LW 10 H= Mixer— —20 =GB m
<0 B m az3.9g800100 MH= 1 ST 1= ms Uit B m
40
20 .8 HB Offset v [T13 =g9l.82 oBm -
8z3.98800(100 MH=
30 TTT11 —DO. &1 a5m
/ \ 222 .91250p000 MH=
=0 ~ [T11 — 5 dBm
/ \ 824 .0s250P000 MH=
10
1M 1 Me
a
-10
= TODF
- %\M
_=30 e PN | Lyt —
W
—a0
—-50
—E04
Cenmnter 823.9875 MH= 50 kH=.- Spam 500 kH=
Date: 14 . Meay 2014 14 :29 :50
Frequency Level measured Correction factor Detector Remarks
MHz dBm dB
823.9125 -20.4 -13 --
824.0625 225 -13 -
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Test data

854.0125 MHz
Mark 1 [T11 RB 100 kH RF Att 30 dB
Ref Lv1 srmer 41 .60 4dBm VBl 100 RHi Mixer —20 odBm
40 dBm 854 .20841683 MH=z SWT 245 ms Umit dBm
e 20.8 dBb Of fset Y1 |[T11 41|.80 dBm “
g54 .20e841683 MH=
30
20
10
1 M@ 1M&
o
-10
TOF
—=20
—-30
I A[Mw%mﬂ\ (NTPPIYIP, ST I Y
—40 N WSS NSNS SO BRI
—-50
—B0
Start 30 MH=z= 97 MH=~ Stop 1 GH=
Date: 14.MaY 2014 10:54:56
Marker 3 [T11 REB 1 MH= RFE &ttt o B
<%%>Ref Lvl —43.40 gBm VB 1 MH=
—10 dem 2.41683367 GH= SWT 20 ms umit aBm
10 - - 4 4 =
20 i a
3.41883367 BH=
—=0 T T TTTT = 9T oBm
2.55110=220 GH=
_30 ve 1711 -5 15 cBm
1.70340B81 GH=
—40 =
1M e v Lo 1Me
RPN Y B NP
_so YA JM
\\M¢LIR e gt ITETT
-50
TDF
—70
—80
-390
—100
—110
Start 1 GH= 900 MH=- Stop 10 GH=
Date: 14.MaY 2014 11:09:04
Frequency Level measured Detector Remarks
854.01250 -- - - PK carrier
1703.406 -52.7 -- -13 PK
2551.102 -23.9 -- -13 PK
3416.8337 -41.9 -- -13 PK
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Test data

Markesr 33 cT13 R B L] 10 kH= RF &ttt 20 dbB
@Ref L1 —21 .87 dBEBm VB LW 10 H= Mixer— —20 =GB m
<0 B m 854 . 08750000 MH= 1 ST 1= ms Uit B m
“e 20 .8 HB Offset = |[T1] _z1.87 4dBEmM -
854 .08750Q200 MH=
30 T T T13 0L 15 aBm
\ 254 .0120 1102 MH=
. ~ [T11 —19l.4 —Bm
8532 .93750po00 MH=
10
1M 1 Me
a
-10
= TODF
- JM—/ EKW
_30 MW\J’\JL“‘JW VW\M\‘/\MA'\MA »Muwh.
ot T
—a0
—-50
—E04
Cemnter 854 .0125 MH= 50 kH=.- Spam 500 kH=
Date: 14 . Meay 2014 10 : 58 :25
Frequency Level measured Correction factor Detector Remarks
MHz dBm dB
853.9375 -19.5 20.7 -13 -
854.0875 -21.9 20.7 -13 -
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Test data

868.9875 MHz

—110

y/ Marker 1 [T13 RE 100 kH= RF &Att 30 dB
Fo mer Lol 41 .56 dBm VB 100 =H= Mixer —20 dBm
40 oBm 885 . 75351304 MH= ST 245 ms Umit 1 —Bm
40
20.8 B Offset -
=0
20
10
1M 1T
a
-10
=
TDF
-20
e b ]
f et
PRV R P
a0 et B L F S Y |
-50
—50
Start 20 MH= 27 MH=- Step 1 GH=
D= te: 14.May 2014 10:46:20
y/ Marke— 3 [T113 RBL 1 MH= RF Attt o B
‘?'Ref L1 —41 .85 oBm VB 1 MH=
—10 dBm 2.470394188 GH= ST 90 ms Umit dBm
—-10
I — =+
=0 LT3 e = -
3 .47034(188 GH=
-=0 T [T T 13 —=7. =8 oBm
L Z.50521042 GSH=
_30 7 [T11 —49|.49 dBm
1.7329472395 GH=
—=40 4
1M & 1M
= M‘M’_\WMW
75D\J/\J\/m\ W WM ¢
-50
ToF
—-70
—-80
—90
—100

Start 1 GH= s00 MH=z-~ Stop 10 GH=
D= te 14 . Mey 2014 11 :=14: 14

Frequency Level measured Correction factor Limit Detector Remarks

MHz dBm dB dBm
868.9875 -- - -- PK carrier

1739.47896 -49.5 21.3 - PK

2605.2104 -27.2 21.5 - PK

3470.94188 -41.9 22.0 - PK
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Test data

Cenmnter 86&8.9875 MH=

50 kH=.-~

Marke— 2 CT113 REB L 10 kH= RF &~Att =0 dbB
Ref Ll —13 .52 dBEm VB L 10 =H= Mixer —20 dBm
40 dBm 2568 .91250000 MH= 4 ST 15 ms Umit SBm
40
20 .8 HB Offset = |[T1] _19l.59 4dBmM -
8568 .91250000 MH=
=0 T [TTT3 g 28 gB5m
868 .98900E01 MH=
-0 ~ [T11 —21.91 dBm
859 .068250000 MH=
10
1Me 1M
o
—-10
-a
%/ TOF
- / é\.\/bﬁ
W [ s M|
- 30— o i—a ] Pt e, ]
—40
-50
—-s0
Spam 500 kH=

D= te 14 . Méay 2014 10:51:468
Frequency Level measured Correction factor Detector Remarks
MHz dBm
868.9125 -19.6 - -13 -
869.0625 -21.9 - -13 -
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Except as indicated elsewhere in this part, transmitters used in the radio services governed by this part
must comply with the emission masks outlined in this section. Unless otherwise stated, per paragraphs
(d)(4), (e)(4), and (m) of this section, measurements of emission power can be expressed in either peak
or average values provided that emission powers are expressed with the same parameters used to
specify the unmodulated transmitter carrier power. For transmitters that do not produce a full power
unmodulated carrier, reference to the unmodulated transmitter carrier power refers to the total power
contained in the channel bandwidth. Unless indicated elsewhere in this part, the table in this section
specifies the emission masks for equipment operating in the frequency bands governed under this part.

§ 2.1053 Measurements required: Field strength of spurious radiation.

(a) Measurements shall be made to detect spurious emissions that may be radiated directly from the
cabinet, control circuits, power leads, or intermediate circuit elements under normal conditions of
installation and operation. Curves or equivalent data shall be supplied showing the magnitude of each
harmonic and other spurious emission. For this test, single sideband, independent sideband, and
controlled carrier transmitters shall be modulated under the conditions specified in paragraph (c) of
§2.1049, as appropriate. For equipment operating on frequencies below 890 MHz, an open field test is
normally required, with the measuring instrument antenna located in the far-field at all test frequencies.
In the event it is either impractical or impossible to make open field measurements (e.g. a broadcast
transmitter installed in a building) measurements will be accepted of the equipment as installed. Such
measurements must be accompanied by a description of the site where the measurements were made
showing the location of any possible source of reflections which might distort the field strength
measurements. Information submitted shall include the relative radiated power of each spurious
emission with reference to the rated power output of the transmitter, assuming all emissions are
radiated from halfwave dipole antennas.

(b) The measurements specified in paragraph (a) of this section shall be made for the following
equipment:

(1) Those in which the spurious emissions are required to be 60 dB or more below the mean power of
the transmitter.

(2) All equipment operating on frequencies higher than 25 MHz.

(3) All equipment where the antenna is an integral part of, and attached directly to the transmitter.

(4) Other types of equipment as required, when deemed necessary by the Commission.

Test date: 2014-05-13
Test results: Pass

Special notes |

—  The spectrum was searched from 30 MHz to the 10™ harmonic.
— All measurements were performed at a distance of 3 m.

— Only the worst data presented in the test report.

— Substitution method was used
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Test data

Vertical polarization, 30 + 10000 MHz, 809.0125 MHz

Farlos 1 cT11 RBL 100 heH= RF Attt 10 =5 i ar RBM 1 MHz F At o =B
das E=E] Sesseac MHz SWT z45 m= Unie “sm S = = = Sk =0 = o t S
= —a0 S pemm =
.
. .
.
N =y RBL 1 MHz RF &ttt o =B
" o = = e o
Jim il il Ll ,
Ll 1l —eo !
Iy f Wt i i
.

11
Cemter -

Span 5 o=

Center 2.251333589 GH= I M=

2014 14:5E:11

Remarks

809.0125 - . - carrier
1618.206 -50.6 — 3 _
2427.1042 -50.3 - -13
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Test data

Horizontal polarization, 30 + 10000 MHz, 809.0125 MHz

i
- T

o

i

A ———

Bty

Detector Remarks
-
1618.206 -47 - 13 =
2427.1042 -50.3 - -13
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Test data

Horizontal polarization, 30 + 10000 MHz, 823.9875 MHz

B = T Tieas aae vmn

Level Correction
Frequency measured factor
MHz
823.9875 - - - - carrier
1648.0926 -50.8 -- -13
2471.9771 -45 - -13
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Test data

Vertical polarization, 30 + 10000 MHz, 823.9875 MHz

Loz

3 .zssadlive sk=

T
X

P,

e

o

SR AT

AN
' (2@/

Level Correction Detector

Frequency measured factor Remarks

MHz dBm erp dB dBm erp
823.9875 -- - -- carrier
1647.7495 -53.9 -- -13
2337.0360 -55.7 -- -13
2472.1022 -43.9 -- -13
3295.8917 -51.5 -- -13
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Test data

Horizontal polarization, 30 + 10000 MHz, 854.0125 MHz

v H“ L R R o

Level Correction
Frequency measured factor
MHz
854.0125 -- - -- -- carrier
1708.189 -54.0 - -13
2561.8615 -35.5 -- -13
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Test data

Vertical polarization, 30 + 10000 MHz, 854.0125 MHz

B =1=Y

. oase "~ e
S amm e
- N
I -ss
I R
‘ iwa s h i
e . | I
w’;t;r
25 ¢ e
S Rl
-
- I D D O e gt

TR "

L

it

Level
Frequency measured
MHz
854.0125 - - - - carrier
1707.915 -45.5 - -13
2561.9837 -41.4 - -13
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Test data

Horizontal polarization, 30 + 10000 MHz, 868.9875 MHz

[ =

E om0

. co-cspio =i+

Level Correction Detector
Frequency measured factor Remarks
MHz dBm erp (o] ]
868.9875 -- -- -- -- carrier
2607.0501 -35.1 -- -13
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Test data

Vertical polarization, 30 + 10000 MHz, 868.9875 MHz

Correction
Frequency measured factor
MHz
868.9875 -- - -- -- carrier
1730.8416 -49.4 - -13 -
2607.2540 -42.7 - -13
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Clause 15. 209 Field Strength, continued

Set up photo

Log periodic antenna (30MHz + 1000 MHz)
measurement distance: 3 m

Log periodic antenna 1000 MHz + 10000 MHz)
measurement distance: 3 m

Page 43 of 49 |




Nemko

Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 258816 TRFWL

Specification;: FCC 90

Clause 90.213 Frequency stability

Unless noted elsewhere, transmitters used in the services governed by this part must have a minimum
frequency stability as specified in the following table.
Frequency range | Fixed and base Mobile stations
(MHz) stations Over 2 W output power 2 W or less output power
Below 25 100 100 200
25-50 20 20 50
72-76 (5)2.5 - 50
150-174 50 5 50
216-220 1.0 - 1.0
220-222 0.1 1.5 1.5
421-512 25 5 5
806-809 1.0 1.5 1.5
809-824 1.5 2.5 2.5
851-854 1.0 1.5 1.5
854-869 1.5 2.5 2.5
896-901 0.1 1.5 1.5
902-928 2.5 2.5 2.5
929-930 1.5 - -
935-940 0.1 1.5 1.5
1427-1435 300 300 300
Above 2450 - - -
The units are in ppm
Test date: 2014-05-16
Test results: Pass

None

Special notes |
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Clause 90.213 Frequency stability, continued |

Test data, continued

Conditions Frequency (MHz) Offset (ppm)

+60 °C, Nominal power 809.012474 -0.032262
+50 °C, Nominal power 809.012470 -0.037577
+40 °C, Nominal power 809.012514 0.017552
+30 °C, Nominal power 809.012507 0.008282
+20 °C, Nominal power 809.012509 0.010630
+20 °C, 115 % power 809.012507 0.009147
+20 °C, 85 % power 809.012517 0.021508
+10 °C, Nominal power 809.012486 -0.017305
0 °C, Nominal power 809.012435 -0.079850
=10 °C, Nominal power 809.012493 -0.008158
=20 °C, Nominal power 809.012469 -0.038442
=30 °C, Nominal power 809.012473 -0.033498

Offset calculation: Futeasired = Ereperence %x1-10°

reference

Test data, continued

Conditions Frequency (MHz) Offset (ppm)

+60 °C, Nominal power 868.987282 -0.251100
+50 °C, Nominal power 868.987228 -0.312780
+40 °C, Nominal power 868.987309 -0.220140
+30 °C, Nominal power 868.987453 -0.054660
+20 °C, Nominal power 868.987548 0.055470
+20°C, 115 % power 868.987547 0.054090
+20 °C, 85 % power 868.987550 0.056960
+10 °C, Nominal power 868.987479 -0.024630
0 °C, Nominal power 868.987384 -0.133490
-10 °C, Nominal power 868.987563 0.072730
=20 °C, Nominal power 868.987341 -0.183550
=30 °C, Nominal power 868.987038 -0.531650

Offset calculation: vewse = Froerene %1-10°

reference
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Clause 90.213 Frequency stability, continued |
Test data, continued |

Conditions Frequency (MHz) Offset (ppm)
+60 °C, Nominal power 823.987474 -0.031430
+50 °C, Nominal power 823.987518 0.021720
+40 °C, Nominal power 823.987513 0.016140
+30 °C, Nominal power 823.987512 0.014320
+20 °C, Nominal power 823.987517 0.020750
+20 °C, 115 % power 823.987517 0.020750
+20 °C, 85 % power 823.987518 0.022330
+10 °C, Nominal power 823.987488 -0.014810
0 °C, Nominal power 823.987491 -0.011290
=10 °C, Nominal power 823.987475 -0.030700
=20 °C, Nominal power 823.987477 -0.028520
=30 °C, Nominal power 823.987476 -0.028760
Offset calculation: Fvtcaswea = Ereference %x1-10°
reference

Conditions Frequency (MHz) Offset (ppm)

+60 °C, Nominal power 854.012295 -0.240630
+50 °C, Nominal power 854.012234 -0.311940
+40 °C, Nominal power 854.012312 -0.220250
+30 °C, Nominal power 854.012459 -0.048360
+20 °C, Nominal power 854.012549 0.056790
+20°C, 115 % power 854.012546 0.053630
+20 °C, 85 % power 854.012545 0.053160
+10 °C, Nominal power 854.012483 -0.020020
0 °C, Nominal power 854.012395 -0.123420
=10 °C, Nominal power 854.012557 0.066740
=20 °C, Nominal power 854.012313 -0.219080
-30 °C, Nominal power 854.012069 -0.504910

Offset calculation: vewse = Froerene %1-10°

reference

Test data, continued
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Report Number: : 258816 TRFWL
Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, Italy Specification;: FCC 90

Clause 90.219 Use of boosters

Licensees authorized to operate radio systems in the frequency bands above 150 MHz may employ
signal boosters at fixed locations in accordance with the following criteria:

(a) The amplified signal is retransmitted only on the exact frequency(ies) of the originating base, fixed,
mobile, or portable station(s). The booster will fill in only weak signal areas and cannot extend the
system's normal signal coverage area.

(b) Class A narrowband signal boosters must be equipped with automatic gain control circuitry which will
limit the total effective radiated power (ERP) of the unit to a maximum of 5 W under all conditions. Class
B broadband signal boosters are limited to 5 W ERP for each authorized frequency that the booster is
designed to amplify.

(c) Class A narrowband boosters must meet the out-of-band emission limits of §90.210 for each
narrowband channel that the booster is designed to amplify. Class B broadband signal boosters must
meet the emission limits of §90.210 for frequencies outside of the booster's designed passband.

(d) Class B broadband signal boosters are permitted to be used only in confined or indoor areas such as
buildings, tunnels, underground areas, etc., or in remote areas, i.e., areas where there is little or no risk
of interference to other users.

(e) The licensee is given authority to operate signal boosters without separate authorization from the
Commission. Certificated equipment must be employed and the licensee must ensure that all applicable
rule requirements are met.

(f) Licensees employing either Class A narrowband or Class B broadband signal boosters as defined in
§90.7 are responsible for correcting any harmful interference that the equipment may cause to other
systems. Normal co-channel transmissions will not be considered as harmful interference. Licensees will
be required to resolve interference problems pursuant to §90.173(b).

Nemko

Test date: ---
Test results: N

Special notes |

None
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e o Report Number: 258816 TRFWL
Nemko ltaly S.p.A. . .
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Appendix B: Block diagrams of test set-ups

Radiated emissions set-up
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