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@ Nemko Section 1: Report summary
Report Number: 254061-2

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 Italy S.p.A.
Via Carroccio, 4

Test location: [-20853 Biassono (ltaly)

Registration number: 481407 (10 m Semi anechoic chamber)

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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Section 2: Equipment under test

Report Number: 254061-2

Specification: FCC 90

Section 2: Equipment under test

2.1 Identification of equipment under test (EUT)

The following information identifies the EUT under test:

Type of equipment:

Remote Unit

Product marketing name:

Teko Telecom Srl

Model number:

TRU7P8PWE/AC-WS

Serial number: 130848001
Nemko sample number: | -----

FCC ID: XM2-EP7P8P
Date of receipt: 2014-03-03
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Report Number: 254061-2
Specification: FCC 90

2.2 Accessories and support equipment

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

No other FCC-ID equipment are used to exercise the EUT during testing

ltem # 1

Type of equipment; Master Unit - Subrack
Brand name: Teko Telecom srl
Model name or number: SUB-TRX-PSU

Serial number: 101083001

Nemko sample number:

Connection port:

Cable length and type:

ltem # 2

Type of equipment;

Master Unit — Management Module

Brand name:

Teko Telecom srl

Model name or number: TSPV-R
Serial number: 081900043
Nemko sample number:. | ----------
Connection port: LAN port

Cable length and type:

ltem # 3

Type of equipment;

Master Unit — Optical Module

Brand name: Teko Telecom srl
Model name or number: TTRU4W-S-M
Serial number: 110679007

Nemko sample number:

Connection port:

DL/UL RF connector (to connect to the base station)
Optical port (to connect to remote unit)

Cable length and type:

ltem # 4

Type of equipment:

Master Unit — Power Supply

Brand name: Teko Telecom srl
Model name or number: TPSU/AC
Serial number: 100012286

Nemko sample number:

Connection port:

Cable length and type:
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Report Number: 254061-2

Specification: FCC 90

Section 2: Equipment under test, continued |

2.3 EUT description

See confidential block diagram and operational description

2.4 Technical specifications of the EUT

Operating band: Down Link: 851-862 MHz, Up Link: 806-817 MHz
Operating frequency: Wideband
Modulation type: iDEN, FM
Occupied bandwidth: Standard
Emission designator: iDEN: D7W
FM: F3E (Voice)
RF Output Down Link: 31dBm (1,25W)
Up Link: N.A. (The EUT does not transmit over the air in the up-link
direction)
Gain Down Link: 36dB
Up Link: N.A. (The EUT does not transmit over the air in the up-link
direction)
Antenna data: No antenna provided
Antenna type: No antenna provided
External Antenna
(Equipment that has an external 50 Q RF connector)
Power source 100-240 Vac
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Report Number: 254061-2

Specification: FCC 90

Section 2: Equipment under test, continued |

2.5 EUT setup diagram

In this system, Remote Unit is the EUT. Master Unit includes only management module and optical
module (to convert RF signal in optical signal in down link direction and viceversa optical signal in RF
signal in up link direction). As described in “Operational description”, master unit is connected directly to
base station, so the system doesn’t use another equipment (under another FCC ID) to exercise the
EUT. Signal generator is linked directly to the RF connector of optical module in the Master Unit.

Test setup for output power, occupied bandwidth, spurious emissions:

Generator

Signal modulated 4[\ EUT | Spectrum Analyzer

Procedure

Connect the signal modulated generator to the input of the EUT, so that the EUT works at the max gain.
Raise the input level to the EUT until reach the maximum output power. Connect the spectrum analyzer
to the RF output connector of the EUT.

Test setup for intermodulation:

Signal modulated
Generator 4

Cambining b EUT g Specirum Analyzer

Signal modulated T
Generator

Procedure

Connect two signal modulated generators to the input of the EUT, so that the two input signals are
same level. The EUT works at the max gain. Raise the input level to the EUT until reach the maximum
output power. Connect the spectrum analyzer to the RF output connector of the EUT.

At maximum drive level, for each modulation applies two tones for fulfill two tests (high-band edge and
low-band-edge)
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Specification: FCC 90

Test setup for Noise figure:

10dB
<+——— Attenuator [©
Spectrum
Analyzer EUT
Test
Probe >

Procedure

Connect the EUT with the spectrum analyzer as described in the picture below.

Connect the “Output Noise Source” spectrum analyzer with the RF input connector of the Remote Unit.
Connect the output RF connector with the spectrum analyzer. Between spectrum analyzer and Remote
Unit use a “Noise Source” (Test probe), so the noise of reference is generated. Set the EUT at max
gain.

2.6 Operation of the EUT during testing

In down-link direction, normal working at max gain with max RF power output

2.7 Moadifications incorporated in the EUT

None
There were no modifications performed to the EUT during this assessment
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Report Number: 254061-2

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: 30—-60 %
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.

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.
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Section 3: Test conditions
Report Number: 254061-2
Specification: FCC 90

3.4 Test equipment

Client’s property:

Identification Description Manufacturer - Cal. Due
number model
1a Vector Signal Generator s G MY48180714 May 2015
1b Vector Signal Generator e MY45094485 Ago 2016
2a Spectrum Analyzer Latent US40420470 May 2015
2b Spectrum Analyzer Agilent MY48011812 Ago 2015
E9020A MXA
3 Network Analyzer ég&'ﬂ‘é MY42301133 Ago 2016
Climatic chamber Ange'a”é%r(‘)' Hygros 7237 Nov 2014
Noise Source Agilent 346B 4124A17612 Ago 2014
Property of Nemko Italy:
Cal Next
Equipment Manufacturer Model no. Asset no. cycle cal.
months
Trilog Broad Band Antenna Schwarzbeck VULB 9168 VULB 9168- 36 02/2015
25-2000 MHz 242
Trilog Broad Band Antenna Schwarzbeck VULB 9162 VULB 9162- 36 05/2015
25-8000 MHz 25
Antenna 1-18 GHz Schwarzbeck STLP 9148 STPL 9148- 36 02/2015
123
Double ridge waveguide horn RFspin DRH40 061106A40 08/2016
Preamplifier 18-40 GHz Miteq JS44 1648665 09/2014
Broadband preamplifier 1-18 GHz | Schwarzbeck BBV 9718 9718-137 36 09/2014
EMI receiver 20 Hz + 8 GHz R&S ESU8 100202 12 02/2015
EMI receiver 20 Hz + 3 GHz R&S ESCI 100888 12 08/2014
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 + R&S FSEK 848255/005 08/2014
40GHz
Semi-anechoic chamber Nemko 10m semi-anechoic 530 08/2014
chamber
Shielded room Siemens 10m control room 1947 NCR
Semi-anechoic chamber Nemko 10m semi-anechoic 70 NCR
chamber
Shielded Room Siemens 3m semi-anechoic 3 NCR
chamber
Motor controller Emco 1051-25 9012-1559 NCR
Motor controller Emco 1061-1.521 9012-1508 NCR
Antenna Tower Emco 2071-2 9601-1940 NCR
Controller pole/table Emco 2090 9511-1099 NCR
V-Network Rohde & Schwarz ESH2-Z5 872 460/041 12 09/2014
Note: N/A = Not applicable, NCR = No cal required, COU = Cal on use
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@ Nemko Section 4: Result summary
Report Number: 254061-2

Specification: FCC 90

Section 4: Result summary

4.1 FCC Part 90: Test results

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§.%%92(0e5;(1) §2.1047 Output power Y Pass
§90.209, §90.210(qg),
§90.210(h), §90.691, §2.1049 Occupied bandwidth Y Pass
§90.219(e)(4)
§90.209, §90.210(qg),
§90.210(h), §90.691, §2.1051 Spurious Emissions at the antenna terminal Y Pass

§90.219(e)(4)

§90.219(e)(3) §2.1053 Field strength of spurious radiation Y Pass
§90.213 §2.1055 Frequency stability N N/A a)
§90.214 -- Transient Frequency Behaviour

§90.219(e)(2) -- Noise Figure Y Pass

9352(:30_3?8)2 v02 -- Intermodulation Y Pass
935210 D02v02 _ Out of Band Rejection (Filter Frequency Y Pass
(D.3)(I) Response)

Notes:
a) NOT APPLICABLE: Modulation/frequency conversion circuitry not in use. No frequency change in
EUT (input and output have same frequency)
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Specification: FCC 90

Appendix A: Test results

Clause 90.205, 90.219(e)(1) Output power

90.205

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 ().

90.219(e)(1)
The output power capability of a signal booster must be designed for deployments providing a radiated power not
exceeding 5 Watts ERP for each retransmitted channel.

Test date:; 2014-03-07
Test results: Pass

Special notes |

Conducted measurement were performed:
- The power was measured using spectrum analyzer with RMS detector / average power meter.

In measuring transmissions in this band using an average power technique, the peak-to-average ratio
(PAR) of the transmission may not exceed 13dB

Only conducted measurement at antenna connector was possible, no antenna provided by
manufacturer
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Test data |
RF output
. . Frequency channel NI ElliE PAR
Direction Modulation channel Power
(MHz) Power (W) (dB)
(dBm)
Down-link iDEN (25 kHz) 856.5 31.10 1.29 3,22
Down-link FM 856.5 31.01 1.26
Center Freq: §56.600000 MHz Radio Std: Nene Radio Std: None

Trig: Free Run Avg|Held:>10/10

#IFGain:Low " #ntten: 18 dB Radio Device: BTS

Ref Offset 321 dB.

1LO dBidiv Ref 40.00 dBm 10 dBidiv
L

Center 856.5 MHz
Res BW 360 Hz

Channel Power

31.10 dBm 125 kHz

Power Spectral Density

-12.87 dBm sz

Mod. iDEN

Test result

Center req 856.500000 MHz Center Freg: 856.500000 MHz2

Trig: Free Run Avg|Hold:» 1010
#Atten: 14 dB Radio Device: BTS

Channel Power

31.01 dBm /40 kHz

Ref Offset 32.1 dB
Ref 40.00 dBm

VBW 5.6 kHz Sweep 228 ms|

Power Spectral Density

-15.01 dBm /Hz

Mod. FM

Gmax antenna gain (dBi) = 39 - 31.10 = 7.90 dBi
EIRP =31.10 + 7.90 = 39 dBm

ERP =39 - 2.14 = 36.86dBm = 4.85W <5 W ERP
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Specification: FCC 90

Clause 90.209, 90.210(g), 90.210(h), 90.219(e)(4), 90.691 Occupied bandwidth

90.219(e)(4)
A signal booster must be designed such that all signals that it retransmits meet the following requirements:

(i) The signals are retransmitted on the same channels as received. Minor departures from the exact
provider or reference frequencies of the input signals are allowed, provided that the retransmitted signals meet the
requirements of § 90.213.

(i1) There is no change in the occupied bandwidth of the retransmitted signals.

(i11) The retransmitted signals continue to meet the unwanted emissions limits of § 90.210 applicable to
the corresponding received signals (assuming that these received signals meet the applicable unwanted emissions
limits by a reasonable margin).

Test date: 2014-03-07
Test results: Pass

Test data —‘

Resolution bandwidth was set wider or equal than occupied bandwidth.
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Specification: FCC 90

Mod. iDEN (QAM)

Avg Type: RMS Span 100.000000 kHz Avg Type: RMS
oo Trig: Free Run AvglHold>5/5 PNO: Close Lpy Trig: Free Run Avg|Hold: 5/5
G

#Atten: 10 dB AN o Atten: 6 dB

Ref Offset32.1 dB
Ref 30.00 dBm 10 dBldlv Ref -10.00 dBm

Span 100.0 kHz [l Center 356.50000 MHz Span 100.0 kHz
Sweep 1.36 s (1001 pts) i #Res BW 300 Hz . Sweep 1.36 s (1001 pts)

e Center Freq 856.500000 MHz . e R
PNO: Close G, 1119 Free Run AvglHold:>55 i Bn0: Close (o) Trig: Free Run AvgHold:>515

F Gain:L ow Atten: 8 dB — \FGainilow — Atten: 10 dB

Ref Offset 32.1 dB
10 dBldl\l Ref 30.00 dBm 10 dBidiv  Ref 0.00 dBm

Center 856.50000 MHz Span 125.0 kHz . Span 125.0 kHz
#Res BW 1.0 kHz . Sweep 154 ms (1001 pts) Jl#Res BW 1.0 kHz A Sweep 154 ms (1001 pts)
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Clause 90.210, 90.210(g), 90.210(h), 90.219(e)(3), 90.691 Spurious emissions at

the antenna terminal

§ 90.210(g)

Emission Mask G. For transmitters that are not equipped with an audio low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

(2) On any frequency removed from the center of the authorized bandwidth by more than 250 percent of the
authorized bandwidth: At least 43 + 10 log (P) dB

§ 90.210(h)

Emission Mask H. For transmitters that are not equipped with an audio low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

(5) On any frequency removed from the center of the authorized bandwidth by more than 25 kHz: At least 43 + log
(P) dB.

§ 90.219(e)(3)
Spurious emissions from a signal booster must not exceed —13 dBm within any 100 kHz measurement bandwidth.

§ 90.691

Emission mask requirements for EA-based systems.

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license and to
spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz, the power
of any emission shall be attenuated below the transmitter power (P) in watts by at least 116 Log10(1/6.1) decibels
or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed
from the center of the outer channel in the block in kilohertz and where f is greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power of any
emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P) decibels or 80
decibels, whichever is the lesser attenuation, where f is the frequency removed from the center of the outer
channel in the block in kilohertz and where f'is greater than 37.5 kHz.

(b) When an emission outside of the authorized bandwidth causes harmful interference, the Commission may, at
its discretion, require greater attenuation than specified in this section.

§ 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: 2014-03-07
Test results: Pass

Special notes |
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urious emissions at antenna terminal:

Mod. iDEN (QAM)

Avg Type: RMS Avyg Type: RMS
e ) Trig:Free Run AvglHold: 201100 - : Fast (y) Trig: Free Run Avg|Hold: 51100
Atten: 6 dB in: Atten: 6 dB

Ref Offset 32.1 dB Ref Offset 32.1 dB
Ref 0.00 dBm i i Ref 0.00 dBm
og

Stop 150.00 kHz Stop 30.00 MHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts) #VBW 30 kHz* Sweep 368 ms (1001 pts)

9kHz-150kHz 150kHz-30MHz

SENSEIEXT ALIGNAUTO
N ) Trig:FreeRun AvglHold: 121100 ki PNO: Fast (, ) T1rig:Free Run wglHeld:

PNO: Fast C A

|FGainiLow __ #Atten: 10 dB o [FGain:Low __ HAtten: 16 dB

Mkr1 6.200 GHz
Ref 30.00 dBm Ref 30.00 dBm -39.920 dBm

Start 30.0 MHz Stop 1.0000 GHz @ Start 1.000 GHz Stop 9.000 GHz
#Res BW 100 kHz #V/BW 300 kHz* Sweep 120 ms (1001 pts) @#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.3 ms (1001 pts)

30MHz-1GHz 1GHz-9GHz
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Specification: FCC 90

PNO: Wide L, 174:Free Run AvglHold: 121100 i PNO: Fast L, T1rig:FreeRun Avg|Hold: 6/100
IFGain:Low Atten: 6 dB — IFGain:Low Atten: 6 dB

Ref Offset 32.1 dB Ref Offset 32.1 dB
10 dBldlv Ref 0.00 dBm 1ugsrdw Ref 0.00 dBm

Start 9.00 kHz Stop 150.00 kHz Stop 30.00 MHz
#Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 174 ms (1001 pts) Jll#Res BW 10 kHz #VBW 30 kHz* Sweep 368 ms (1001 pts)

9kHz-150kHz 150kHz-30MHz

PNO: Fast L, 1rig:FreeRun Avg|Hold: 9/100 - PNO: Fast L, 1nig:FreeRun Avg|Hold: 15/100
IFGain:Low #Atten: 10 dB IFGain:Low #Atten: 16 dB

Ref Offset 32.1 dB : Ref Offset 32.1 dB
10 dBrdlv Ref 30.00 dBm - 10 dBJdlv Ref 30.00 dBm

Stop 1.0000 GHz B Stop 9.000 GHz

#VBW 300 KHz* Sweep 120 ms (1001 pts) i #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 13.3 ms (1001 pts)

30MHz-1GHz 1GHz-9GHz
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Mod. FM (Frequency band 806-809/851-854MHz)
Trig: Frea Run Avg Type: Log far

PNO: Closa Ly
P FGainsn  Aren: 17 68

Mkr1

- |
[EIY I L (TN PR T LL.JJ- i
Center E52.50000 MHz Span 1000 KHz
#Res BW 100 Hz #VBW 1.0 kHz Sweep (FFT) ~20.20 ms (1001 pts)

Amg Tuse HME TR GHr Mg Tse RMS
o PR ' GHz B Trig: Frea Bun frvgiiold = 18100
¥ RS perc 948

Faf Offer: 12.1 40
Bl 30,06 (Bm

0 @Kzl seart 1.000 GHx
FEW 300 KH* 3 607 i pes| [l R s BW 1.0 MKz EVEW 30 M

30MHz-1GHz 1GHz-9GHz
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Clause 90.219(e)(3) Field strength of spurious radiation

§ 90.219(e)(3)
Spurious emissions from a signal booster must not exceed —13 dBm within any 100 kHz measurement bandwidth.

§ 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: 2014-03-07
Test results: Pass

Special notes |

—  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.
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Field Strength of spurious radiation, continued

Test data, continued

Test Data
The D.U.T. was positioned according to the radiated emissions set-up

The D.U.T. antenna connector was terminated by a 50 Q shielded dummy load.

The spectrum was searched from 30 MHz to 1 GHz (RBW 100 kHz) & 1 GHz (RBW 1 MHz) to the
tenth harmonic of the carrier.

There were no emissions detected above the noise floor which was at least 20 dB below the
specification limit.
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RBW 100 kHz RFE Att 10 dB

Ref Lvl VBN 300 kHz
-10 dBm SHT 245 ms Unit dBm
-10

01 -13| dBm

-20

-30

-40

-50

_B0p—-

-70

-80

-50

-100

-110

Start 30 MHz 87 MHz, Stop 1 GHz

Nate: 26.MAR. 2014 12:40:43

30MHz-1GHz - H Pol

RBW 100 kHz RF Att 10 dB

Ref Lvl VBU 300 kHz
-10 dBm SHT 245 ms Unit dBm
-10

01 -13| dBm

-20

-30

-40

| TV VI

] a—

-70

-80

-90

-100

-110

Start 30 MHz 97 MHz~ Stop 1 GHz

Jate: 26.MAR. 2014 12:43:20

30MHz-1GHz -V Pol
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®Ref Lvl

-10 dBm
-10

RBW 1 MHz
VBW 3 MHz
SWT 170 ms

RF Att 0 db

Unit dBm

o1 -13

-20

dBm

-30

-40

-50

-B0

70—t

-80

-50

-100

-110

Start 1 BHz

Nate: 26.MAR. 2014

®Ref Lvl

-10 dBm
-10

1.7 GHz~

10:23:47

1GHz-18GHz - H Pol

RBI 1 MHz
Y Bl 3 MHz
SHT 170 ms

Stop 18 GHz

RF Att 0 dB

Unit dBm

o1 -132

-20

=30

-40

-50

-B0

_70)

-80

-0

-100

-110

Start 1

Nate: 26.MAR. 2014

GHz

1.7 GHz~
10:27:05

1GHz-18GHz -V Pol

Stop 18 GHz
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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 - 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:

Test results:

NOT APPLICABLE: Modulation/frequency conversion circuitry not in use. No frequency change
in EUT (input and output have same frequency)

Special notes |
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Clause 90.213 Frequency stability, continued |
Test data, continued |

Down-link

Conditions Frequency (Hz)

Offset (ppm)

+50 °C, Nominal power

+40 °C, Nominal power

+30 °C, Nominal power

+20 °C, +15 % power

+20 °C, Nominal power

+20 °C, -15 % power

+10 °C, Nominal power

0 °C, Nominal power

-10 °C, Nominal power

-20 °C, Nominal power

-30 °C, Nominal power

. F - F
Offset calculation: L hewwes = Lrorence 4106

reference

Maximum frequency drift is kHz
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Clause 90.214 Transient frequency behaviour

Transmitters designed to operate in the 150-174 MHz and 421-512 MHz frequency bands must
maintain transient frequencies within the maximum frequency difference limits during the time intervals
indicated:

Time Intervals Maximum frequency All equipment
difference 150 to 174 MHz | 421 to 512 MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 kHz Channels
t1 +25.0 kHz 5.0 ms 10.0 ms
t2 +12.5 kHz 20.0 ms 25.0 ms
t3 +25.0 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels
t1 +12.5 kHz 5.0 ms 10.0 ms
t2 16.25 kHz 20.0 ms 25.0 ms
t3 $12.5 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 kHz Channels
t1 16.25 kHz 5.0 ms 10.0 ms
t2 +3.125 kHz 20.0 ms 25.0 ms
t3 16.25 kHz 5.0 ms 10.0 ms

Test date: NA
Test results; --------

Special notes

NOT APPLICABLE: different operating band
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Clause 90.219(e)(2) Noise Figure

§ 90.219(e)(2)
The noise figure of a signal booster must not exceed 9 dB in either direction.

Test date: 2014-03-07
Test results: Pass

Special notes

In the Remote Unit, only up-link measurement can be performed (test probe is connect to antenna port)

Test data

DUT PAmplifier  Sys Downconv 0ff LO Freq 38 GHz  Trig Free
Noise Figure sideband L5t | HNEEEEEEE
Center Freq 811.5000000 MH=z

£.58

T
8AE.BABA MHz 2.4633 dB 45,4613 dB

Markers > 911.387% MHz 3.54E1 dB 44,3951 dB
Source | Mkr3 817.8688 MHz 4.1219 dB 43.7114 dB
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Clause 935210 D02v02 Appendix D.3 (i) Intermodulation

Intermodulation — Test all modulation types [TDMA, CDMA, and FM (covers GSM and F1D)]
(1) For part 90 boosters, apply the requirements of § 90.219(d) and (e).
(2) For other boosters: (i) CW signal rather than typical signal is acceptable (for FM).
(i1) At maximum drive level, for each modulation: one test with three tones, or two tests (high-band edge,
low- band edge) with two tones
(iii) Limit usually is -13 dBm conducted.
(iv) Not needed for Single Channel systems.
(v) Combination of modulation types not needed.

Test date: 2014-03-07

Test results: Pass
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L :vnlgvlr:‘em';l: Center Freq 862.000000 MHz e Avg Type: RMS
PNO: Wide (50 Trig:Free Run wglHeld: o PNO: Wide (5, 11g:Free Run
PASS \FGain:Low * #Atten: 16 dB IFGain:Low

Avg|Hold: 61100
#Atten: 16 dB

Ref Offset 32.1 dB
10 dBIdlv Ref 30.00 dBm

Center 851. 000 MHz Span 2.000 MHz [ Center 862.000 MHz Span 2.000 MHz
#Res BW 1.0 kHz #VBW 3.0 kKHZz* Sweep 2. 47 5 (1001 pts) | #Res BW 1.0 kHz #VBW 3.0 kHz* Sweep 2.47 s (1001 pts)
Low Band Edge High Band Edge
Mod. FM
Center FrEq 851.000000 MHZ ) Trig:Free Run A::|HZI’:!?2!5 Center Freq 862.000000 0: Wide ) Trig:Free Run Avg|Hold: 2/100
— IFGain:Low Atten: 6 dB

IFGaIn:an ™ Atten:6 dB

Ref Offset 32.1 dB
10 dBidiv. Ref 20.00 dBm

Span 2.000 MHz . Span 2.000 MHz
#VBW 1.0 kHz* Sweep 27.2 s (1001 pts) j#Res BW 300 Hz #VBW 1.0 kHz* Sweep 27.2 s (1001 pts)

Low Band Edge High Band Edge
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Clause 935210 D02v02 (D.3)(l) Out of band rejection

Out of Band Rejection — Test for rejection of out of band signals.
Filter frequency response plots are acceptable.

Test date: 2014-03-07
Test results: Pass

8E2.0000000 MHz

FEE 521 Liog Mag 10 af -20.00d8 [RT]

L Seart 845 MH ceeg 670 MHz IR
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Appendix B: Block diagrams of test set-ups

Radiated emissions set-up

""""VV"WV"WVW""YYYV"YYVVVYYVV""V"""W“““V"Y
i o §
— =
; an-l;zzz.a'" 2
— =
— =
T R =
= SRR 211 B Variable =3
— height =
= =
; i4im 2
Test =
§ e antenna i. ~ ! §
; 4 E sty E 2
[ — ! !
; E Non-conducting 1 E m E
‘'cm Turntable ! E
[ — Metal ground plane V V —

To test receiver
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Appendix C: EUT photos

Photo Set up
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Label EUT |

OPTICAL
DL/LAL WD

AC MAKS
(100,240 -, 5060z, 14)

e By I T BEECET W Pkl IR
T e oy ©d 1 el e B Py e saprhy

KO

CLAGS 1
LASES PRLOUCT

R
WADE IH ITALY
Mol TRUTPAPFWEAC-WS

Fraancy T80 + B05MHz
Romgn BB + B62 MMz

TEHG TELECOM
MODEL: TRUTFAFNESC-WE
FCC Ik Ehg-EFTFAP

EXT
ouT

Menafzchnng gl
Sarlpl n*

each contlnulng vlolatlon,

WARNING, This |s NOT a CONSUMER devlce, This |s a 90,219 Class B signa| booster,
It Is deslgned for Installatlon by FCC LICENSEES and QUALIFIED INSTALLERS, You MUST have an FCC
LICENSE or express consent of an FCC Llicensee to operate this device, You MUST reg|ster Class B s|gnal
boosters {(as deflned [n 47 CFR 90,219) onllne at www.fcc govisignal-boostersireglstration,

Unauthorlzed use may result In slgnificant forfelture penaltles, Including penaltles In excess of $100,000 for
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