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Section 1: Report summar
N) Nemko > .
Report Number: 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853 Biassono, Italy. Specification: FCC 90

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: 199066 TRFWL

Specification: FCC 90

Type of equipment: Tetra Terminal

)

-

Product marketing name: i
4 SELEX ELSAG

Model number: PUMA T3 Plus/806-870

Serial number: A0081

Part number: 774-0788/02
FCC ID: X5Y774-0788
Date of receipt: 2012-03-04
Label

SELEX Elsag

Mod. PUMA T3 Plus/B06-870

<

a

—-—

7/ SELEX ELSAG

Via Puccinl, 2 - Genova
MADE B ITALY

FCCID

PIN 774-07T88/02 T S/N A0081 |

Modei: PUMA T3 Plus/806-871

AU

XSYTT40788
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly.

Section 2: Equipment under test

Report Number: 199066 TRFWL

Specification: FCC 90

ltem # 1

Type of equipment: Digital Radio Test Set
Brand name: IFR

Model name or number: 3901

Serial number: 298001223

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: 231001/056
Nemko sample number: --
Connection port: RF

Cable length and type:
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Section 2: Equipment under test

N) Nemko b
Report Number: 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy. Specification: FCC 90

Operating frequency: 817- 824/862 - 869 MHz

Modulation type: /4 DQPSK

Occupied bandwidth: 25 kHz

Emission designator; 21KOD1E, 21KOD1W, 21KOD1D

Antenna type: Equipment that has an external 50 Q RF connector
Power source Battery operated: 3.7 Vdc

Temperature range: -10 t0 45°C
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Section 2: Equipment under test

N) Nemko b
Report Number: 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy. Specification: FCC 90

—_—
~
N
~

Puma T3Plus

Digital Radio Test Set
IFR 3901

\—|

Tetra Sional Analyzer
IFR 2310

aaaaaaaaaaaaaaaaaa

Transmitting at maximum power and normal modulation to:
1) 817.0125 MHz
2) 823.9875 MHz
3) 862.0125 MHz
4) 868.9875 MHz

There were no modifications performed to the EUT during this assessment.
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Nemko ltaly S.p.A.

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

Section 3: Test conditions
Report Number: : 199066 TRFWL

No deviations were made from laboratory test procedures.

Normal temperature,
humidity and air
pressure test
conditions

Temperature: 15-30 °C
Relative humidity: 20-75 %
Air pressure: 860—1060 hPa

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 3: Test conditions

Report Number: : 199066 TRFWL

Specification: FCC 90

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.

Equipment Manufacturer Model No. Asset/Serial No. Next cal.
Trilog Broad Band Antenna Schwarzbeck VULB 9168 VULB 9168-242 2012/08
EMI receiver 20 Hz + 8 GHz R&S ESUS8 100202 2012/09
EMI receiver 20 Hz + 3 GHz R&S ESCI 100888 2012/09
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 2012/09
Semi-anechoic chamber Nemko 10m semi- 530 2012/08
anechoic chamber
Shielded room Siemens 10m control room 1947 NCR
Attenuator Aeroflex/Weinschel 24-20-34 CA0248 2012/08
Attenuator Aeroflex/Weinschel 24-10-34 0124BZ2456 2012/08
Attenuator BIRD Electronic Corpo. 1500-WA-FFN-30 1032019 2012/09
Dummy load Celwave ALO30A - NCR
Notch Filter Nemko 400-500 2.437 NCR
High Pass Filter Wainwright WHKQ 8/13G- SN1 2012/08
Tetra Signal Analyzer (*) IFR 2310 231001/056 2014/02
Climatic chamber Espec ARS 1100 4100000067 2012/09
Digital Radio Test Set (*) IFR 3901 298001223 2013/02
Broadband preamplifier Schwarzbeck BBV 9718 9718-137 2013/07
Microwave Horn Antenna 4.2 + 18 GHz Amplifier Research AT4218 300792 2012/08
RF Analyzer + display unit R&S ESBI 828 038/003 2012/09
Trilog Broad Band Antenna Schwarzbeck VULB 9163 VULB 9163-286 2012/08

Note:
(*) Equipment supplied by manufacturer’s

N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use
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Section 4: Result summar
N) Nemko !
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

The column headed 'Required' indicates whether the associated clauses were invoked for the apparatus
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 Qutput power Y Pass
§90.207 §2.1047 Modulation Characteristics Y N
§90.209 §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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@ Nemko Appendix A: Test results
Report Number: : 199066 TRFWL

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

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.

— Power supply used 3.7 Vdc

Frequency Measured Output power | Manufacturer’'s Rated LIMIT [W]
[MHZ] [W] Power [W] (Manufacturer’s rated
Average Averagez 2dB Power + 20%)
817.0125 1.0 1 1.2
823.9875 1.0 1 1.2
862.0125 1.1 1 1.2
868.9875 1.0 1 1.2

Test date: 2012-07-03
Test results; Pass
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90

Date:
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Power supply used: 3.7 Vdc
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90
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® Nemko Appendix A: Test results

Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Specification: FCC 90
Set up photo
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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

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

§ 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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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

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

STANDARD CHANNEL SPACTHNGRBANDWIDTH

Frequency bansd {WHz) Channel spacing (kHz) Authorized bandwidih (kHz)
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Test date: 2012-03-05

Test results: Pass
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Appendix A: Test results

) Nemko
Report Number: : 199066 TRFWL

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

Appendix A: Test results

Report Number: : 199066 TRFWL

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

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90
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® Nemko Appendix A: Test results

Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90
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® Nemko Appendix A: Test results

Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90

ACP 868.9875 MHz

[
pLUEE

LALR [l
LW 1) Philleauitiiii il
Whints 8ip Astir g |

§oogud d}inmin (0 : *

| T DAkl CRF s
. DN

L R G

Tk SIFNEEE

Blartihs b Sorpmpps  TTHYI

Page 22 of 49 |




® Nemko Appendix A: Test results

Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Specification: FCC 90
Set up photo
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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

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.

§ 2.1051 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: 2012-03-05
Test results: Pass

Q
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Appendix A: Test results

( :) Nemko

_ Report Number: : 199066 TRFWL
Nemko ltaly S.p.A. -

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

Set up photo |
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Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90

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

Test data

817.0125 MHz
Marker 1 CT113 REB L 100 kkH= RF &~Att 50 dbB
Re f L1 30 .60 dBm A= 100 =H= Mixer —20 dBm
=0 dBEm 217.274543310 MH= ST 245 m= Uit Bm
30
A
[N
20
10
[}
1M 1 Me
—-10
—5 1 — 13| dBm
—-20
TODF
—-30 A 4 b b, R Mo )
N ¥ P PP e
WWWWW
—40
—50
—B0
—7O
Start Z0O MH= 97 MHA=.-~ Stop 1 GH=
D= te O5 . MaR 2012 12:27:08
y Marke— 1 LT113 RBLl 1 MH= RF &tt 40 dB
Ref L1 30 . 18 4dBEBm VB L 1 MH= Mixer —20 odBm
=0 dBm = .28058B81 12 EH= ST 90 ms Umit dBm
=20
A
20
10
a
1M & 1M&E
—10
— 1 — 13| dBm
—=20
1 WMMMW TOF
— 30 = T % -
— 40
—-50
—B50
—7O
Start 1 GH= 200 MH= -~ Stop 10 GH=
D= te O5 . MaR 2012 13:5=2:49
Frequency Level measured Correction factor Detector Remarks
MHz
817.0125 MHz - - -- -- carrier
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification:

FCC 90

Test data

817.0125 MHz

Marker 1 [T1]1 REL 10 kH= RF &ttt 40 4B
Ref Lwvi Z9 .90 odBm =TI 10 kH= Mixer —Z0 oBm
==z gBm 817.01250000 MH= ST 15 ms Uit oBm
=2
T BT O et YT T T 11 oIO gBm| A
217 .01250000 MH=| L
-0 - [T11 —zal 24 dEm
218 .33 50p00 MH=
v3 |[T11 ~=1.07 oB8m
10 \ =1L U r 0000 =
o S 1Me
—10
o1 —13| asm
_=20
=]
- S
_a0 bl i mNWw“ﬂ ATy
ot = " oy !
—50
—-50
—-58

Cemter 817.0125 MH=

50 kH=.-~

1585:22:3230

Spam S00 kH=

O=te o9 . MaR .o z20a 1z
Detector Remarks
816.9375 -29.2 11 -13 --
817.0875 -31.1 11 -13 --
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90

Test data

823.9875 MHz
Marker 1 CT113 REB L 100 kkH= RF &~Att 50 dbB
Re f L1 =1 .11 aABm VB LW 100 H= Mixer— —20 =GB m
=0 B m azs . 05010020 MH= ST 245 ms Umigt B m
30
-
[N
20
10
[}
1M 1 Me
—-10
—5 1 — 13| dBm
-20
TODF
_3o ) L Dot b s
RPNV V7 = o WS S W PR e e e =
WMN"WF""""WJ
—40
—50
-850
—7O
Start Z0O MH= 97 MHA=.-~ Stop 1 GH=
Date: o5 . MaR 2012 12:333:37
y Marke— 1 LT113 RBLl 1 MH= RF &tt 40 dB
Ref L1 —28 . 1= 4dBEBmMm VB L 1 MH= M e —-20 =B m
=0 dBm 3. 172344689 GH= ST =0 ms L it dBm
=20
o
=20
10
a
1M & 1M&E
—10
— 1 — 13| dBm
—-20
1 T e P e SNV R S RN T o=
_=0 b A s A ]
T TR e TN e
— 40
—-50
-850
—7O
Start 1 GH= 200 MH= -~ Stop 10 GH=
D= te: o5 . .MaR 20132 12 :5E :09
Frequency Level measured Correction factor Detector Remarks
MHz
823.9875 - - - PK carrier

Page 28 of 49 |




Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90

Test data

823.9875 MHz

Date:

823.9125

Cemter 822.9875 MH=
o9 .MAarR .2Z201=2

158:25:33

Marker 1 [T1] REL 10 kH= RF &ttt 40 dB
Ref Lwvi 30.15 oBm =TH 10 kH= Mixer —zZ0 <Bm
3z aBm 823 .28750000 MH= ST 15 ms Umit EE
ER
T BT O et Y [ TT 1] O 15 a8m| 4
2822 .989a750000 MH=| L
-0 g [T11 —zal =5 I=I=1
2z3.391250000 MH=
v3 |[T11 —=0l. 22 g8m
10 / A L DB 0000 TTH=
o S / \ 1Me
—10
o1 —13 asm
-20
=2 \5;
_=0 \V\\ﬁ
_40 - PPV A WL P K ad o, Pl
Eelyivna i e Aty p ey
-50
-50
—s8
50 kkH=.- Spam S00 kH=

Detector

Remarks

824.0625
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90

Test data

862.0125 MHz
Marker— 1 CT113 RBLl 100 kH= RF &Att 50 dB
Re f L1 30 .87 dBm A= 1080 k<H= Mixer —20 dBm
=0 dBEm 25z . 0z29s=2721 MH= ST 245 m= Umit 1 Bm
=0
-
[ SN )
20
10
[m]
1M e 1 M
—-10
—D 1 — 13| dBm
—-20
TDF
—30 ) | A by e pr
PRI SV P P T P IR VAT S e W D =g Lt
YV S P WL I
—40
-850
—B0
—7O
Start Z0O MH= 97 MHA=.-~ Stop 1 GH=
D= te O5 . MaR 2012 12:41:28
y Marke— 1 CT173 REBEL 1 MH= RF &ttt 40 JdB
Ref L1 —30 .82 dBm A= 1 MH= Mixer —20 odBm
=0 dBm 1. 37897780 EH= ST 90 ms Umit dBm
=0
-
20
10
o
1ME X 1Me
—10
—> 1 — 13| dBm
—=20
| ot i ] et TDE
1 A kwMMW
—-30 e DIV R
— 40
-=0
—B50
—7O
Start 1 GH= 200 MH= -~ Stop 10 GH=
D= te O5 . MaR 2012 12:51:25
Frequency Level measured Correction factor Detector Remarks
MHz
862.0125 - - -- PK carrier
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90

Test data

862.0125 MHz

Marker 3 [T1] REL 10 kH= RF &ttt 40 dB
Ref Lwvi —-320.73 dBm =TH 10 kH= Mixer —zZ0 <Bm
3z aBm 85=2.08750000 MH= ST 15 ms Umit EE
El= a
B = =R v T — =5m| .
\ SHZ .0a750000 MH=| L
-0 ~4 lrT11 I=1M=! I=I=1
a8z .01250000 MH=
vz | [T11 —zal.e5 aBm
10 OET . O3 re00 00 =
o S 1Mea
—10
o1 —13 asm
-20
e =
_=0 \\HM
— 20|t A I MMM Mm\f/‘/‘\ WiNre L 4
SR R —)
-50
-50
—s8

Date:

Cemter 862 .0125 MH=
o9 .MAarR .2Z201=2

50 kH=.-~

1585:27:37

Spam S00 kH=

Frequency Level measured Correction factor Limit Detector REMES
861.9375 -28.8 11 -13 PK
862.0875 -29.8 11 -13 PK
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90

Test data

868.9875 MHz
Marker— 1 CT113 RBLl 100 kH= RF &Att 50 dB
Re f L1 31 .33 dBm A= 1080 k<H= Mixer —20 dBm
=0 dBEm es59g . veEgs 13904 rH= ST 245 m= Umit 1 Bm
=0
-
[ SN )
20
10
[m]
1M e 1 M
—-10
o1 —13| aBm
—-20
TDF
30 , gl o
PPN USRI v PR WSS WY s AT L Ve e s
— 40
-850
—B0
—-70
Start Z0O MH= 97 MHA=.-~ Stop 1 GH=
D= te O5 . MaR 2012 12:423: 12
<R Marksr 1 [T11 REBLI 1 MH= RFE &t+t 40 OB
Ref L1 —28 .58 4JdBm A= 1 MH= Mixer —20 odBm
=0 dBm 1. 7"39478968 GECH= ST 90 ms Umit dBm
=0
“
20
10
o
1M 1M
—10
—> 1 — 13| dBm
—=20
3 b e i et S| TDE
W\/M
_30 L Y L i I Lo i
fommrm i T
— 40
-=0
—B50
—-70
Start 1 GH= 200 MH= -~ Stop 10 GH=
D= te O5 . MaR 2012 12 :48:54
Frequency Level measured Correction factor Detector Remarks
MHz
868.9875 - - - PK carrior
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90

Test data

868.9875 MHz
Marker 1 [T1] REL 10 kH= RF &ttt 40 dB
@Ref Lol 0.01 <Bm =TH 10 kH= Mixer —zZ0 <Bm
3z aBm 858 .28750000 MH= ST 15 ms Umit EE
ER
=BT O T ==t YT LT 11 O OT a8m|
2858 .3a750000 MH=| L
-0 g [T11 —=al 1 I=I=1
a8s .91250000 MH=
vz [ [T11 —31|.37 dBm
10 / TEC . UEZE00 00 TTH=
o S / 1Me
—10
o1 —13) oBm I
-20
: N
-30
—a0 e syt %MJ\MUMJ K@i e v
bt TR0 T
-50
-50
—s8
Cemter 868 .3875 MH= 50 kkH=.- Spam S00 kH=
D=te: 09 .MAR.2012 16:28:37
Detector Remarks
868.9125 -29.1 11 -13 PK
869.0625 -31.4 11 -13 PK
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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

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: 2012-03-05
Test results: Pass

—  The spectrum was searched from 30 MHz to the 10™ harmonic.
— The EUT was measured on three orthogonal axis.

— All measurements were performed at a distance of 3 m.

— Only the worst data presented in the test report.

— Substitution method used
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results

Report Number: : 199066 TRFWL

Specification: FCC 90

Test data

Marker 1 [T1] REW

100 kHz RF Att 10 dB

Horizontal polarization, 30 + 10000MHz, 817.0125 MHz

RBW 1 MHz RF ALt 10 dB
@Ref vl 34.48 dBm VEW 300 kHz @Ref vl VBW 3 MHz
0 dBm 817.01250000 MHzZ SWT 245 ms Unit dBm 0 dBm 3.268050! SWT 52 ms Unit dBm
Y| —zj.qo dEn Y| -49.57 dBr
D1 —13 dBn D1 —13 dBn
1
| oabednt WM
T o -~ ] v . umw&*’“}“"‘”w
WW
v T
Center 515 MHz 97 MHZ/ Span 970 MHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:10:53 Date: 7.MAR.2012 11:00:35
Marker 1 [T1] RBW 1 MHz RF ALt 10 dB
@Ref vl 48.14 dBm VBW 3 MHz
0 dBm 3.26805000 GHz SWT 5 ms Unit dBm
Y| -46.14 dBr
.
D1 —13 dBn
-
o
Center 3.26805 GHz 1 MHZ/ Span 10 MHz
Date: 7.MAR.2012 11:02:00
Frequency Level measured Correction factor Limit Detector Remarks
MHz dBm erp dB dBm erp
817.0125 - - -- PK carrier

3268.050

-48.1

-13

PK
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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

Test data

Vertical polarization, 30 + 10000 MHz, 817.0125 MHz

Marker 1 [T1] REW 100 kHz  RF Att 10 dB Marker 1 [T1] REW 1 MHEz  RF Att 10 dB
Ref Lvl B VBW 300 kHz Ref Lvl d VBW 3 MHZ
0 dBm SWD 245 ms Unit dBm 0 dBm E 52 ms Unit dBm
Vil T1) -31.75 den Vil T1) —46.52 dBn
_ - ] &1
817.01250G000 MHZ 3.26805000 GHz
ot ot Z[ 1T —74.77 o=y
o1 -1 Lo -1
4.08506250 GHY]
1MAZ 1mm 1MAZ 1mm
h e h
2
ot S e
WWW i | SV
. ko JrnrA ]

-1 -1
start 30 MHEZ 97 MHZ/ stop 1 GHz start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:07:03 Date: 7.MAR.2012 10:45:44
Marker 1 [T1] RBW 1 MHZ RF Att 10 aB Marker 1 [T1] RBW 1 MHZ RF Att 10 aB
Ref Lvl —-44.76 dBm VBW 3 MHZ Ref Lvl —-44.31 dBm VBW 3 MHZ
0 dBm 3.26797986 GHz SWT 5 ms Unit dBm 0 dBm 4.08527292 GHz SWT 5 ms Unit dBm
Vi1 -44.76 am Vi1 -44.31 aB
=1
3.26797%8¢6 GHZ 4.08527292 GHZ
1 -1
o1 —-13 o1 —-13
1 mn 1 1m
ae 2ne
- " ;
AT e | ‘
AN A,
T NSV MW POV . -
-60) -60)
~70) ~70)
-80) -a0)
- f -
-1 -1
Center 3.26805 GHz 1 MEZ/ Span 10 MHz Center 4.0850625 GHz 1 MEZ/ Span 10 MHz
Date: 7.MAR.2012 10:50:46

Date: 7.MAR.2012 10:47:53

Detector Remarks

- PK carrier
-13 PK
-13 PK

817.0125 -- --
3268.050 -44.7 --
4085.0625 -44.3 -
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90

Test data

Horizontal polarization, 30 + 10000 MHz, 823.9875 MHz

Marker 1 [T1] REW 100 kHz  RF Att 10 dB Marker REW 1 MHEz  RF Att 10 dB
Ref Lvl 31.75 dBm VBW 300 kHz Ref Lvl VBW 3 MEZz
0 dBm §17.01250000 MHz SWI 245 ms Unit dBm 0 dBm 3 SWT 52 ms Unit dBm
Vil T1) Vil T1)
817.0125¢
o I * I TT1]
D1 —-13 dBn D1 —-13 dBn
4.
-z -z
e
Ao
| ] A * WA Wy
. ko JrnrA ]
v e
-7 -7
=t -1
start 30 MHEZ 97 MHZ/ stop 1 GHz start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:07:03 Date: 7.MAR.2012 10:45:44
Marker 1 RBW 1 MHZ RF Att 10 aB
Ref Lvl VBW 3 MHZ
0 dBm SWT 5 ms Unit dBm
Vil T -44.82 des
29604014 GH7|

D1 —13

B

-1
Center

Date:

Level
measured

Frequency
MHz

823.9875

3.29595 GHz 1 MEZ/ Span 10 MHZ

7.MAR.2012 10:58:55

Correction Detector

factor Remarks

PK carrier

3295.950

PK
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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

Test data

Vertical polarization, 30 + 10000 MHz, 823.9875 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 2 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 36.29 dBm VBW 300 kHz Ref Lvl 48.00 dBm VBW 3 MEZz
0 dBm §25.93138778 MHz SWD 245 ms Unit dBm 0 dBm 4.13827655 GHz swT 52 ms Unit dBm
Vil T1) -34.29 den V2| T1]
_ &1
8 . 9313¢778 MHZ
-1 -1 T TT1]
D1 —-13 dBn D1 —-13 dBn

1MAX

AaASaar |
skt i b .
MLN‘“MW
/%/"”M » /r'*"muw »
v ey
-1 -1
start 30 MHEZ 97 MHZ/ stop 1 GHz start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:21:23 Date: 7.MAR.2012 10:53:01
Marker 1 [T1] RBW 1 MHZ RF Att 10 aB Marker 1 [T1] RBW 1 MHZ RF Att 10 aB
Ref Lvl 5 dB VBW 3 MHZ Ref Lvl —-45.16 dBm VBW 3 MHZ
0 dBm SWT 5 ms Unit dBm 0 dBm 4.11984732 GEHz SWT 5 ms Unit dBm
Vi1 -44.95 aB Vi1 -43.16 aB
= =
3.259604018 GHZ 4.11984732 GHZ
1 1
D1 -13 dBr D1 -13 dBr

1MAx 1A 1MAx

U |I‘

-1 -1
Center 3.29595 GHz 1 MEZ/ Span 10 MHZ Center 4.1199375 GHz 1 MEZ/ Span 10 MHZ

Date: 7.MAR.2012 10:55:07 Date: 7.MAR.2012 10:56:28

Level Correction Detector

Frequency measured factor RCIEE
MHz dBm erp
823.9875

-- -- -- PK carrier
3295.950 -44.9 -- -13 PK
4119.93750 45.0 -- -13 PK
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@ Nemko Appendix A: Test results

Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

Test data

Horizontal polarization, 30 + 10000 MHz, 862.0125 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 36.15 dBm VBW 300 kHz Ref Lvl 42.08 dBm VBW 3 MEZz
0 dBm 868.98750000 MHz SWI 245 ms Unit dBm 0 dBm 3.44812014 GHz SWT 52 ms Unit dBm
Vil T1) —zj.m dBr Vil T1) 42.08 dBr
848. 98750000 MHz 44817014 caz
1 -1
D1 —-13 dBn D1 —-13 dBn
-z -z
B
T Pz
JLNV*I»/"‘ IIRIVISEVLE ey
WA/V"NM by
W e MM‘M.M'“V)\\,M
-7 -7
-1 -1
start 30 MHEZ 97 MHZ/ stop 1 GHz start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:25:53 Date: 7.MAR.2012 10:26:17
Marker 1 RBW 1 MHZ RF Att 10 aB
Ref Lvl VBW 3 MHZ
0 dBm 3.4 SWT 5 ms Unit dBm
Vil T -

D1 -1 cen

e A
uﬂ“ | M AN
i i

=

-1

Center 3.44812014 GHz 1 MEZ/ Span 10 MHZ

Date: 7.MAR.2012 10:31:05

Level Correction Detector
Frequency measured factor RCIEE

MHz dBm erp
862.0125 - - - PK carrier
3448.050 -42.0 - -13 PK
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@ Nemko Appendix A: Test results

Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

Test data

Vertical polarization, 30 + 10000 MHz, 862.0125 MHz

RBW 100 kHz RF Att 10 aB Marker 1 [T1] RBW 1 MHZ RF Att 10 aB
Ref Lvl VBW 300 kHz Ref Lvl 17 dBm VBW 3 MHZ
0 dBm SWT 245 ms Unit dBm 0 dBm SWT 52 ms Unit dBm
Vil T 3415 am Vil T -50.17 de
848. 9875000 MHZ] 3.44805000 GHZ]
-1 -1
D1 -13 dBr D1 -13 dBr
1
PN , MW
e F] Do\
-7 -7
-1 -1
Start 30 MHz 97 MHZ/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:25:53 Date: 7.MAR.2012 10:24:23
Marker 1 [T1 RBW 1 MHZ RF Att 10 aB
Ref Lvl VBW 3 MHZ
0 dBm 3.4 SWT 5 ms Unit dBm
Vil T -47.66 dei
3.44814014 GHZ]
-1
D1 -13 dBr

-1

Center 3.44805 GHz 1 MEZ/ Span 10 MHZ

Date: 7.MAR.2012 10:25:02

Level Correction Detector
Frequency measured factor Remarks

MHz dBm erp (o] ]
862.0125 - - - PK carrier
3448.050 -47.6 -- -13 PK
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Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90

Test data

Horizontal polarization, 30 + 10000 MHz, 868.9875 MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 36.15 dBm VBW 300 kHz Ref Lvl 44.41 dBm VBW 3 MEZz
0 dBm 868.98750000 MHz SWI 245 ms Unit dBm 0 dBm 3.46596583 GHz SWT 52 ms Unit dBm
Vil T1) —zj.m dBr Vil T1) £41 der
848. 98750000 MHz 46596583 GH:
-1 -1
D1 —-13 dBn D1 —-13 dBn
-z -z
B
W,\JMW P T |y Aot
T |, vy
e ) e
v bndn
-7 -7
=t -1
start 30 MHEZ 97 MHZ/ stop 1 GHz start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:25:53 Date: 7.MAR.2012 10:33:49

Marker 1 [T1] RBW 1 MHZ RF Att 10 aB
Ref Lvl VBW 3 MHZ
0 dBm SWT 5 ms Unit dBm
Vil T -43.54 des
3.47587%8¢6 GHZ
-1
D1 -13 dBr

WA

-1

Frequency
MHz
868.9875

Date:

Level
measured
dBm erp

Center 3.47595 GHz

7.MAR.2012 10:35:27

Correction
factor
dB

1 MHZ/

Limit

dBm erp

Span 10 MHz

Detector
RENMES

PK carrier

3475.95000

PK
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@ Nemko Appendix A: Test results

Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

Test data

Vertical polarization, 30 + 10000 MHz, 868.9875 MHz

Marker RBW 100 kHz RF Att 10 aB Marker 1 [T1] RBW 1 MHZ RF Att 10 aB
Ref Lvl VBW 300 kHz Ref Lvl —-47.47 dBm VBW 3 MHZ
0 dBm 868 SWT 245 ms Unit dBm 0 dBm 3.47587986 GHz SWT 52 ms Unit dBm
Vil T 34,46 am Vil T —47.47 ds=
8¢8. 98750000 MHZ] 3.47587%8¢6 GHZ
-1 -1
D1 -13 dBr D1 -13 dBr
1
W\L" -
| AR i Lt PV Y
LAln 1 ) e
= =
-1 -1
Start 30 MHz 97 MHZ/ Stop 1 GHz Start 1 GHz 900 MHZ/ Stop 10 GHz
Date: 7.MAR.2012 11:27:33 Date: 7.MAR.2012 10:38:14
Marker 1 [T1] RBW 1 MHZ RF Att 10 aB
Ref Lvl VBW 3 MHZ
0 dBm SWT 5 ms Unit dBm
Vil T Jlu as
17600010 GE]
1
D1 -13 dBr

-1

Center 3.47595 GHz 1 MEZ/ Span 10 MHZ

Date: 7.MAR.2012 10:40:20

Level Correction Limit Detector
Frequency measured factor

MHz dBm erp dB dBm erp
868.9875 -- - - PK

3475.95000 -45.8 -- -13 PK

RENMES

carrier
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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

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
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90

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 2.5 5 5
806809 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
902928 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: 2012-03-08

Test results: Pass

None
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Appendix A: Test results
Report Number: : 199066 TRFWL
Specification: FCC 90

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

Conditions Frequency (MHz) Offset (ppm)

+60 °C, Nominal power 868.987572 0.082280
+50 °C, Nominal power 868.987477 -0.026583
+40 °C, Nominal power 868.987566 0.076066
+30 °C, Nominal power 868.987579 0.090795
+20 °C, Nominal power 868.987563 0.072728
+20 °C, 3.3 Vdc power 868.987546 0.052360
+10 °C, Nominal power 868.987541 0.047527

0 °C, Nominal power 868.987470 -0.034983
=10 °C, Nominal power 868.987517 0.019908
=20 °C, Nominal power 868.987570 0.080208
—-30 °C, Nominal power 868.987454 -0.053511

Offset calculation:

reference

F Measured F‘r?ferem’e x 1 . 1 06

Conditions Frequency (MHz) Offset (ppm)

+60 °C, Nominal power 817.012574 0.090696
+50 °C, Nominal power 817.012568 0.082740
+40 °C, Nominal power 817.012542 0.051040
+30 °C, Nominal power 817.012564 0.077722
+20 °C, Nominal power 817.012529 0.035373
+20 °C, 3.3 Vdc power 817.012548 0.058628
+10 °C, Nominal power 817.012561 0.075029

0 °C, Nominal power 817.012563 0.077355
=10 °C, Nominal power 817.012531 0.037943
=20 °C, Nominal power 817.012544 0.053855
=30 °C, Nominal power 817.012466 -0.041860

Offset calculation: Futeassred = Ereperence %x1-10°
F

reference

Requirements of 2.1055 d) 2): no relevant frequency deviation found reducing primary supply voltage to
the battery at 3.3 Vdc (battery operating end point).
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Appendix A: Test results

( :) Nemko

_ Report Number: : 199066 TRFWL
Nemko ltaly S.p.A. -

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

Set up photo |
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Appendix A: Test results
N) Nemko PP
Report Number: : 199066 TRFWL
Nemko ltaly S.p.A.
Via del Carroccio 4, 20853, Biassono, Italy Specification: FCC 90

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).

Test date: ---
Test results: N

None
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Appendix B: Block diagrams
Nemko Italy S.p.A. Report Number:

Via del Carroccio 4, 20853, Biassono, ltaly 199066 TRFWLError! Reference
source not found.

Specification;: FCC 90

"Y““““V“““““""VYV“VYVYYVYVYV"Y“““““““““W
§ material Ar::]zr;?a %
; Test . §
; antenn .a * .------—-----------—.--------1-- 2
[ — ! ]
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; i Y i 2
—— SO 21 L I - | varidle =3
— height =
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= (4im =
§ EUT antonnd "I|||||||||| AN §
§ 4 E T e | E 2
[ — !
; : Non-conducting 1 E m E
‘'cm Turntable ! E
§ 80! | | ;
[ — Metal ground plane V V —
To test receiver
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Nemko ltaly S.p.A.

Via del Carroccio 4, 20853, Biassono, ltaly

Appendix B: Block diagrams

Report Number:
199066 TRFWLETrror! Reference
source not found.

Specification;: FCC 90

Block diagram, continued
Conducted emissions set-u

Vertical ground

plane 40 cm
from EUT

Frequency stability set-up
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To test receiver
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