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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002 Report Number: 0048-181017-01

Section 1. Summary of Test Results

Manufacturer: CellGain Wireless
Product Name: Fiber to Antenna System/ Booster
Model No.: FTA-DL002
Sample No.: PT002
General: All measurements are traceable to national standards

These tests were conducted on a sample of the equipment for the purpose of
demonstrating compliance with FCC Part 2& Part 90.

XIJNew Submission [ JProduction Unit
[IClass Il Permissive Change X]Pre-Production Unit
THIS TEST REPORT RELATES ONLY TO THE ITEM(S) TESTED.

THE FOLLOWING DEVIATIONS FROM, ADDITIONS TO, OR EXCLUSIONS FROM THE
TEST SPECIFICATIONS HAVE BEEN MADE.

“See Summary of Test Data”

NVLAD

NVLAP LAB CODE: 200101-0

Advance Compliance Laboratory, Inc. authorizes the above named company 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. Advance Compliance Laboratory, Inc. accepts no responsibility for damages, if any, suffered by any third party as a
result of decisions made or actions based on this report. This report applies only to the items tested.
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

Summary of Test Data

The measurement methodology shall compliance with the requirements in ANSI C63.26-
2015 & FCC KDB 935210 D05 Industrial Booster Basic Measurement v01r02 (2017).

FCC Requirements FCC Rule Part | Result
935210 D05, .
AGC Threshold Sec. 3.2 Complies
L 935210 D05, .
Out of-Band Rejection Sec. 3.3 Complies
. : 935210 D05, .
Input-versus-output signal comparison Sec. 3.4 Complies
Input/output power and amplifier/booster 935210 D05, .
: Complies
gain Sec. 3.5
. 935210 D05, .
Band Noise Sec. 3.6 Complies
Measuring out-of-band/out-of-block and 935210 D05, .
Spurious Emissions sec. 3.7 Complies
Part 90.210
935210 D05,
Frequency Stability Measurements Sec. 3.8 Complies
Part 90.219
935210 D05,
Field Strength of Spurious Sec. 3.9 Complies
Part 2.1053

The estimated uncertainty of the test result is given as following. The method of
uncertainty calculation is provided in Advanced Compliance Lab. Doc. No. 0048-01-01.

Prob. Dist. Uncertainty(dB) Uncertainty(dB) Uncertainty(dB)
30-1000MHz 1-6.5GHz Conducted
Combined Std. Uncertainty Uc| norm. +2.36 +2.99 +1.83
Wei Li Date: May 9, 2019
Lab Manager
Advanced Compliance Lab
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section 2. General Equipment Specification

Supply Voltage

Nominal +48Vdc

Frequency Range

Pass Band I:
Pass Band Il:
Pass Band I11:

151.115MHz ~196.2MHz
337.5MHz~564.0MHz
658.0MHz~1119.0MHz

FCC Part 90 Frequency List for certification

For Pass Band I.

For Pass Band Il

For Pass Band llI

151.115-156.2475 MHz ~ 406.1-454 MHz 758-775 MHz
157.1875-161.575 MHz ~ 456-462.5375 MHz 788-805 MHz
161.775-161.9625 MHz ~ 462.7375-467.5375 MHz  806-849 MHz
162.0375-173.4 MHz 467.7375-512 MHz 851-894 MHz
896-901 MHz
902-930 MHz
935-940 MHz
Per KDB Digital Digital Digital Cw
. 935210 FM FM FM
Modulations
D05, Sec. | (16KOF3E) | (11K3F3E) | (4KOOF3E)
4.4 Tablel |E
Rated Operational 0dBm
Power (Tolerance +3dB)
Output Impedance 500hm
F1-F1 F1-F2 N/A
Frequency All X L] [
T I Bands Software Duplexer Full Band
rans Change Coverage
[ [ X

DC voltages and DC currents per 2.1033(c)(8)

The input supply to the RF Circuitry was set as followings: 48Vdc, 150mA

Tune-up procedure per 2.1033(c) (9)

There are no user accessible adjustments or tuning in this Transmitter. All necessary
adjustments and tuning are performed during manufacture of the product. Any

adjustments or tuning after service or repair are done as part of that process as special
equipment is required to perform such adjustments.
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

Description of Operation
A signal generator was connected to the RF In of the RF to Fiber Optic converter

(support equipment, which also provides DC power to the EUT). This RF signal was
converted internally to a fiber optic interface and the fiber optic cable was connected to
the Fiber Optical In port of the EUT. The RF output port of the EUT was connected to

the spectrum analyzer.

System Diagram

See Attachment.

General EUT Setup

Signal Generator

RF to optical
Converter & DC
Power Box

Attenuator [P

Spectrum
Analyzer

A

vyY

I

AC Power

System Configurations

EUT: FTA-DL002

Device Reference ' Description Mfr. P/N
FTA System EUT Fiber to Antenna System/Booster FTA-DL002
Power Box & Accessory | RF to Fiber Optical Converter NA
Converter
Cable List
Reference Port Start End Cable w/ Ferrite Sjielded
Name Length(m)
1 DC Input EUT 48V DC >3 No No
supply from
Power Box
2 Coaxial EUT E u;rer“rsfent D:ﬁfgsts No Coax
Cable quip
3 Fiber optic EUT 0 RF- >3 No No
ptical
cable
Converter
4 Coaxial Gens(ltgest RF-Optical D:r?fggts No Coax
Cable : Converter
equipment)
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002 Report Number: 0048-181017-01

Section 3. AGC Threshold

Name of Test: AGC Threshold Test Standard: KDB 935210 D05
Tested By: WEI LI Test Date: | 10/17/2018-01/18/2019
Minimum

Standard: per KDB 935210 D05 Indus Booster Basic Meas v01r02, Section 4.2

Method of he AGC threshold d ined as foll
M rement: The AGC threshold was determined as follows )
casurement a) Connect a signal generator to the input of the EUT (i.e. the RF

input of support equipment).

b) Connect a spectrum analyzer or power meter to the output of the
EUT _usm? appropriate attenuation as necessary. ]

c) The signal generator was configured to produce a CW signal.

d) Set the signal generator frequency to the center frequency of the
EUT operating band.

e) While monitoring the output power of the EUT, increase
the input level until a 1 dB increase in the input signal
power no longer causes a 1 dB increase in the output signal

power.
f) Record this level as the AGC threshold level.
g) Repeat the procedure with the remaining test signal.
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Test Result: Complies*

Test Data:

* AGC function shall be provided by external device which will limit the EUT input up
to AGC Threshold level.

160.1 48.1 -48.1 dBm

412.0 47.3 -47.3 dBm

760.0 45.6 -45.6 dBm
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002

Model: FTA-DL002

Report Number: 0048-181017-01

Section 4. Out of-Band Rejection

Name of Test:

Out of-Band Rejection | Test Standard: KDB 935210 D05

Tested By:

WEI LI Test Date: | 10/17/2018-01/18/2019

Minimum
Standard:

Method of
Measurement:

per KDB 935210 D05 Indus Booster Basic Meas v01r02, Section 4.3

Adjust the internal gain control of the EUT to the maximum gain for
which equipment certification is sought.

a) Connect a signal generator (network analyzer output) to the
input of the EUT.

b) Configure a swept CW signal with the following parameters:
1) Frequency range = + 250 % of the manufacturer’s specified
pass band.

2) The CW amplitude shall be 3 dB below the AGC threshold
(see 4.2), and shall not activate the AGC threshold throughout the test.

3) Dwell time = approximately 10 ms.
4) Frequency step = 50 kHz.
C) Connect a spectrum analyzer to the output of the EUT using

appropriate attenuation.

d) Set the RBW of the spectrum analyzer to between 1 % and 5 %
of the manufacturer’s rated passband, and VBW =3 x RBW.

e) Set the detector to Peak and the trace to Max-Hold.

f) After the trace is completely filled, place a marker at the peak
amplitude, which is designated as f0, and with two additional markers
(use the marker-delta method) at the 20 dB bandwidth (i.e., at the
points where the level has fallen by 20 dB).

) Capture the frequency response plot for inclusion in the test
report.
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Test :
Result: Complies

Attached Plots

Test Data:
Frequency, MHz F-low, MHz F-high, MHz -20dBBandwidth, MHz
160.1 129.6* 196.27 66.67
412.0 337.5 564.0 226.5
760.0 658.0 1119.0 461.0

* Signal below 150MHz for booster Band | shall be limited by external PLMRS licensed
Station with its authorized service band. Set for 151.115MHz as lowest frequency per

FCC filter input to the FTA.
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Project Number: 0048-181017-01
EUT: Fiber to Antenna System/ Booster
' FTA-DL0O02

SN: PT002

Tested By: Wei Li

Temperature: 70°F

Humidity: 30%
Section: Pass Band | Out of-Band Rejection

Plot Name: -20dB Bandwidth
Configuration: Input: CW. Output Port: EUT

- Agilent
Mkrd 196.27 MHz
Ret 18 dEm Atten 28 4B —26.98 dBm
#Peak 1
Log e
16
dB/ - B
['o} ]
ol
-26.9
dBm
LaAw
M1 32
Start 120,80 MHz Stop 20086 MHz
#Fes BEW 1 MHz YEW 3 MHz Sweep 1 ms (6A1 pts)
Marker Trace Typea # Axig Amplitude
1 (i) Freq 168.88 MHz -1.88 dBm
2 [ Freq 129,68 MHz -27.89 dBm
3R 1y Freg 129.58 MHz -27.89 dBm
3a 1y Freg BE.E7 MHz B.12 dB
4 i Freq 196.27 MHz -26.98 dBm
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DLOO2

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Project Number:

0048-181017-01

EUT: Fiber to Antenna System/ Booster FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Pass Band Il Out of-Band Rejection
Plot Name: -20dB Bandwidth

Configuration:

Input: CW. Output Port: EUT

% Agilent
a Mkr3d -226.5 MHz
Ref 18 dBm Htten 268 B B.06 dB
#Peak
Log 7y
18 L——— I S R —
dB/ o sk
o Ty
-
] "
Ol J;/
-24.5
Bm fﬁ
LgAwy
V1 352
Start 3086 MHz Stop BBA.B MHz
#Res BH 1 MHz YEBH 3 MHz Sweep 1 ms (6@1 pts)
Markar Trace Type # Axic Amplitude
1 [y Freqg 411.A MH=z -4.49 dBm
2 [y Freqg 337.5 MH= -25.87 dBm
3R [y Freqg 564.A MH=z -25.14 dBm
Ja [y Freqg -226.5 MH=z A.66 dB
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Project Number:

0048-181017-01

EUT: Fiber to Antenna System/ Booster FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Pass Band Ill Out of-Band Rejection
Plot Name: -20dB Bandwidth

Configuration:

Input: CW. Output Port: EUT

- Agilent
a Mkr3 -461 MHz
Ref 18 dBm Atten 28 dE -6.27 dB
#Peak
Log 1
16 ° _
4B/ -
[+ &
]
-26.1
dBm
LgHw
V1 52
Start 600 MHz Stop 1.208 GHz
#Res BH 1 MHz YBW 3 MHz Sweep 1 ms (BB pts)
Markar Trace Type H Axis Amplitude
1 [l Freg VEA IMHz -£.13 dBm
2 1 Frag E58 MHz -25.96 dBm
3R (] Frag 1.119 GHz -25.69 dBm
Fa 1 Frag -461 MHz -3.27 dB
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002

Report Number: 0048-181017-01

Section 5. Input-versus-output signal comparison

Name of Test: | \MPUL-Versus-output | .\ oo qard: | KDB 935210 DO5
signal comparison
Tested By: WEI LI Test Date: | 10/17/2018-01/18/2019

Minimum per KDB 935210 D05 Indus Booster Basic Meas v01r02, Section 4.4

Standard:

Method of The signals were adjusted according to Table 1.
Table 1—Test signals for PLMRS devices

Measurement:

Emission Modulation Occupied Channel Audio
Designator | ~ Bandwidth | Bandwidth Frequency
16K0F3E M 16 kHz 25 kHz 1kHz
11K3F3E M 113 kHz 12.5 kHz 1kHz
4K00F1E ™M 4kHz 6.25kHz 1kHz
N/A CwW N/A N/A N/A
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

Test Result:

Test Data:

Complies

Attached Plots

Project Number: 0048-181017-01
EUT: Fiber to Antenna System/ Booster
' FTA-DLO02
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
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EUT: Fiber to Antenna System/ Booster

FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002

Report Number: 0048-181017-01

Section: Input-versus-output signal comparison
Plot Name: Input/Output Signal for Signal 16KOF 3E at AGC level
Configuration: Input: 16KOF3E at AGC level
= Agilent
Total Pur: -47.88 dBm
Ref —40.08dBm Spectrum (Ref: Total Pwr)
16.06
dB/
[ [
L AbAR
A
|
1 i
Wt o s fi g i N“W@Pﬁﬂ&w#\ﬁsﬂtﬂpﬂvw
168 MH=z fbs Limit 168.1 MH=z
Total Pwr Ref: -47.88 dBm / 16.8688 kHz
Lowar Uppar
StartCHz=2 StopcHz2 Meas BlMCH=2 cdBm FreqiHz2 cdBEm FreqgiHz>
8.88686 k 16.880 k 268.80 -72.88 160.89 M -72.04 166.11 M
108686 k 24.888 k 268.80 -91.23 166.89 M -98.73 166.11 M
24.886 k SH.B8 k 268.80 -111.@3 166.85 M -118.17 168.12 M
Configuration: Output Port: EUT
% Agilent
Total PWr: -08.17 <dBm
Ref 16.88dBm Spectrum (Ref: Total Pwr)
16.88
dB/
M atlia W
i
=
,,,
! Il
| TR
AP L D
168 MH=z Ak Limit 168.1 MH=z
Total Pwr Ref: -B.17 dBm / 16.8668 kHz
Lowar Uppar
Start{Hz> StapcHz> Meas BlCHZ) dBm FregiHz) cddBm FregtH=>
5.0008 k 168686 k 306,08 -25.13 168.89 M -25.12 166.11 M
16.088 k 24986 k 306.08 -43.48 166.89 M -43.29 166.11 M
24.088 k SH.BEE k 306.08 -79.91 168.87 M -79.48 166.14 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: Input/Output Signal for Signal 16KOF 3E at AGC+3dB level

Configuration: Input: 16KOF3E at AGC+3dB level
- Agilent
Total Pwr: -44.89 dBm
Ref —40.00dBm Spectrum (Ref: Total Pwr)
16,86
dB/
rnrl nlilfie “:r“.
Al
R ST
1
i i
I [,
i 1,
L
Mmm,m%@zw” YIRS XTI YRR
168 MHz fibs Limit 168.1 MH=z
Total Pwr Ref: -44.89 dBm / 16.@888 kHz
Lower Uppar
StartCHz=) StopcH=> Maas BLICHz) cBm FregiHz> dBm FregcHz2
2.0a8a k 1@.068 k 2AR.60 -B9.E85 16@.89 M -69.88 16@.11 M
1@.888 k 24.0688 k 2AR.60 -g8.18 16@.89 M -22.39 16@.11 M
24.888 k SA.068 k 2AR.60 -111.52 16@.87 M -111.1@ 16@.12 M
Configuration: Output Port: EUT
- Agilent
Total Pwr: 2.76 JdBm
Ref 18.00dBm Spectrum {(Ref: Total Pwr)
18,88
dB
[ P
Vﬂ'l[ nvﬂvrw i
L i
‘ r
T i)
R s oot b ad ] 4
AL AN
166 MH=z fibs Limit 168.1 MH=z
Total Pwr Ref:  2.76 dBm  # 16.80@8 kH=z
Lowar Uppar
StartcHz) StopcH=) Meas BLICH=2 cdBm FreqiHz2 dBm FreqlHz2
2.0008 k 1@.808 k 20A.08 -22.149 16A.89 M —22.721 16@.11 M
1@.888 k 24.808 k 20@.08 —4@.41 16@.89 M —-48.56 16@.11 M
24.888 k @888 k 28@.08 -78.17 16@.88 M -74.581 16@.12 M
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Input-versus-output signal comparison

Plot Name:

Input/Output Signal for Signal 16KOF 3E at AGC level

Configuration:

Input: 16KOF3E at AGC level

% Agilent

Total Pwr:
Ref —50.88dBm

-48.45 dBm

Spectrum (Ref: Total PuWr)

16,80
dB/

fi i

I
1 r.ln

i

| ]
|
g iyl b o o O Vgt "'.f‘ﬂll-. VT
412 MHz fibs Limit 4121 MHz
Total Pwr Ref: -48.45 dBm / 1E6.H888 kHz
Lowar Upper
StartdHz> StopcHz> Meas BLICH=) dBEm FragC(H=2 dBm FragC(H=2
S.HEBEE k 16.8688 k 36686 -73.45 411.99 M -73.39 412.81 ™M
168,868 k 24,8688 k 36686 -91.74 411.99 M -91.32 412.81 ™M
24,868 k EH.BEAE k 3E6.868 -112.12 411.96 M -111.491 412.83 ™M
Configuration: Output Port: EUT
4 Agilent
Total Pur: -1.83 dBm
Ref B.08dEm Spectrum (Ref: Total Pwr)
16.68
dB/
A 111
T
a1
I
I
e Bt P AT T
f ' T T IW I T T
412 MHz fibs Limit 4121 MHz
Total Pwr Ref: -1.83 dBm / 25.HBH8 kH=
Lowar Upper
StartcHz) StoptHzl Meas BllCHz> dEm FregiHza dBEm FregiHza
S.HEBEE k 16.8688 k 36686 -2E.84 411.99 M -26.82 412.81 ™M
16.8E8 k 24,868 k 366,868 -45.16 411.99 M -45.686 412.81 M
24,868 k EH.BEAE k 3E6.868 -77.36 411.97 M -79.63 412.84 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: Input/Output Signal for Signal 16KOF 3E at AGC+3dB level

Configuration: Input: 16KOF3E at AGC+3dB level
5 Agilent
Total Pwr: -45.46 dBEm
Ref —50.00dEm Spectrum (Ref: Total Pwr)
10.68
dB!f |’\.[fl e “IIA
L
I !
1 [
412 MHz ks Limit 412.1 MHz
Total Pwr Ref: -45.46 dBm / 16.ABBO kHz
Lower Uppar
StartH=> StopCHz) Maas BLICH=> cdBm FragCH=> dBm Frag{H=>
5.88BO k 16888 k 306608 -78.44 411.99 M -78.35 412,81 M
10.8B0 k 24,888 k 3RE.6A -g8.42 411.99 M -88.67 412.81 M
24,880 k CA.AAA k 3RE.60 -118.44 411.96 M -111.22 412.84 M
Configuration: Output Port: EUT
% Agilent
Total Pur: 1.17 dBm
Ref B.008dBm Spectrum {Ref: Total Pwr)
16.06
dB/’ Fr h
A
“1”' I! T
o
I
] I
! r
. , i I
411.9 MHz Abs Limit 412 MHz
Total Pwr Ref:  1.17 dBm  / 25.888E kHz
Lower Uppar
StartcHz) StopcH=z) Meae BlICHz) dBm Frag(H=> cdBm FragdHza
80668 k 16,668 k 2EAE.AE -23.86 411.99 M -23.83 412,681 M
10,6868 k 24,608 k R -42.16 411.99 M -42.84 412,61 M
24.860 k SH.688 k @688 -76.58 411.97 M -77.62 412.83 M
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Input-versus-output signal comparison

Plot Name:

Input/Output Signal for Signal 16KOF 3E at AGC level

Configuration:

Input: 16KOF3E at AGC level

%5 Agilent
Total Pur: -45.55 dBm
Ref —56.08dBm Spectrum (Ref: Total Pwr)
10.88
4B/ Arn

!
|

l

wnrlrw 1'

T

r 1

1

(T SN T 0

Ml

w‘—q@wﬂ%u Illr

768 MHz fibe Limit 768 MHz
Total Pwr Ref: -45.55 dBm / 1E.BHBH kHz
Lower Uppar
Start(Hz) StoptHz) Meas BLICH=) clBm FregcHz) dBm FraqgcHz2
S.HBEE k 18.886 k 388,86 -7B.51 759.99 M -7H.44 FTEE.EL M
18.888 k 24,888 k 3HA.88 -88.5A8 759.99 M -88.85 7EA.AL M
24,888 k 58.886 k 388,86 -111.57 759.95 M -11A8.64 TER.EZ M
Configuration: Output Port: EUT
- Agilent
Total Pur: -0.59 dBm
Ref B.00dBm Spectrum (Ref: Total Pur)
10.8a
dB/ i .’Iﬂ
"w qllJ A
‘n'I ]Unl
I
y I
i L
n Uilln('l Itl'LI.I ,
| V! AP ot e
759.9 MH=z ke Limit 768 MHz
Total Pwr Ref: -H.59 dBm / 25.HBEB kH=
Lower Uppar
Start(Hz) StopCHz> Meas BLICH=) clBm FraqiHz) dBm Frag(Hz)
S.8086 k 16.8688 k J6H.88 -2E5.59 759.99 M -25.61 FEH.EL M
18.888 k 24,8688 k 366.88 -44.82 759,99 M -43.88 FEB.AL M
24,886 k SE.AB8 k 36688 -7E8.72 7E9.98 M -8B.67 FEH.E3 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: Input/Output Signal for Signal 16KOF 3E at AGC+3dB level

Configuration: Input: 16KOF3E at AGC+3dB level
# Agilent
Total Pur: -42.58 dBm
Ref —5@.068dBm Spectrum (Ref: Total Pur)
2

|

W.meﬁm{ | ,N‘r.lV'mTN YWWMWWMT el
768 MHz Abs Limit 7608 MHz
Total Pwr Ref: -43.58 dBm / 16.BB0@ kHz
Lower Uppar
StartCHz> StopCHz2 Maasz BlCH=) dBm FregiHz) dBm FregiHza
5.8888 k 18.888 k 260.88 —G8.57 759.99 M —EG.54 7EA.81 M
18.888 k 24,888 k 2A0.88 —GE.EE 759.99 M -86.63 768.81 M
24.888 k CA.888 k 2@0.88 -1@%.99 75O.96 M -111.21 7EA.83 M
Configuration: Output Port: EUT
¥ Agilent
Total PWr: 1.42 dBm
Ref 8.88dBm Spectrum (Ref: Total Pwr)
10.64
dB/ § 1

ﬂT[ ﬁyﬂqﬂw W ;

——
——

=]

1 M T | T

759.9 MH=z filbe Limit 768 MH=z
Total Pwr Ref: 1.43 dBm  / 25.06H8 kHz
Lower Uppar
StartCHz) StopCHz) Meas BLICHzD dBm Freg(Hz> dBm FregiHz)
9.68888 k 18.6688 k 366.88 -23.58 759.99 M -23.68 7EH.81 M
18.888 k 24.8688 k 3686.08 -41.97 759.99 M -41.77 7E68.81 M
24,888 k SE.BEA k 3606.88 -78.24 759.97 M -78.9a8 7EE.84 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: Input/Output Signal for Signal 11K3F3E at AGC level

Input: 11K3F3E at AGC level

Configuration:

i Agilent
Total PuWr: -47.86 dBm

Ref —40.80d4Bm
la.8a
dB

Spectrum (Ref: Total PwWr)

|

L |

| LA IO KOO0 LA U P AN PO
VAP Y A e

11

T ||| 'r T H T | ¥ T T r T ] lil T n
168.1 MH=z fib= Limit 168.1 MH=z

Total Pwr Raf: —-47.86 dBm  12.5880 kH=

Lower Uppear
StartcH=2 StopCH=D> Meas BlICHz2 cBm FregCHz2 dBm Freq{H=>
5.6588 k 12.5688 k 1868.868 -87.55 168.89 M -87.69 166.11 M
12.5688 k 25.8686 k 188.86 -118.18 168.89 M -11E.82 1E8.12 M

Configuration: Output Port: EUT

% Agilent
Total Puwr: -0.87 dEm

Rgf@%@.@@dBm Spectrum (Ref: Total Pwr)
dB/
]
} }
N [T
LI RS TR
PR U VA A il T b oo Loy o d
168.1 MH=z Akbe Limit 168.1 MH=z
Total Pwr Ref: -8.87 dBm # 12.568B8 kH=
Lowar Uppear
StartcHz) StopCHz> Meas BlCH=2 cdBEm FreqgiHz2 dBm Fregl{H=z>
5.65088 k 12.5688 k 168688 —-349.66 1668.89 M -39.82 168.11 ™M
12.5684 k 25.8684 k 168.688 -83.28 168.89 M -81.88 168.12 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: | Input/Output Signal for Signal 11K3F3E at AGC+3dB level

Configuration: Input: 11K3F3E at AGC+3dB level
= Agilent
Total Pur: -44.87 JdBm
Ref —40.80dBm Spectrum (Ref: Total Pwr)
la.88
dB/
f
n o
o NP1 OO ARG P N N
AT AV PRI YL O I a1 L 17 A
LA T L B [ A B { I [l
16@8.1 MH=z fibs Limit 166.1 MH=
Total Pwr Ref: -44.87 dBm ¢ 12.588@ kH=z
Lowar Uppar
StartcHz> StopCH=2> Meag BLICH=2 dBm FreqcH=z> dBm FreqgcHz>
5.65@8 k 12.504 k 180.04 -84.71 16@.89 ™ -84.72 16@.11 M
12.5@8 k 25.804 k 180.04 -117.55 16@.89 M -115.22 16@.12 ™M
Configuration: Output Port: EUT
e Agilent
Total Pwr: 2.92 dBm
Ref 18 680dBm Spectrum (Ref: Total Pwr)
18,08
dB/
Fl Il
Ml JULTT T
NIRRT A N
bt WL Nl RTRTm lh. )
168.1 MH=z fibs Limit 1681 MH=z
Total Pwr Ref:  2.93 dBm  / 12.5808@ kHz
StartcHz> StopcHzd  Meas BLICH=> aBm "R CacH=n agm CPPECCacH=s
S.E65A8 k 12.508 k 1@@.08 -36.8@ 16@.E9 [ -36.88 16@.11 M
12.508 k ZE.AAE k 1@@.0a —79.63 16@.88 M —77.66 16@.11 ™M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: Input/Output Signal for Signal 11K3F3E at AGC level

Configuration: Input: 11K3F3E at AGC level
5 Agilent
Total Pwr: -48.41 dEm
Ref —56.08dBm Spectrum (Ref: Total Pwr)
16.68
dB/
. R o, L , .
[ﬂmﬁmmﬂw G DR R R TNy R e
412 MHz fibs Limit 412 MHz
Total Pwr Ref: -43.41 dBm / 12.5880 kHz
Lower Uppar
StartcHz) StopCHz) Maas BRI(Hz) dBm FregCH=z> dBm FreqgiHz>
5.6508 k 12.588 k 108.88 -a7.74 411.99 ™M -88.89 412.81 M
12.588 k 25.888 k 106.88 -115.98 411.98 ™M -118.21 412.82 M
Configuration: Output Port: EUT
% Agilent
Total Pwr: -1.82 dBm
Ref B.88dBm Spectrum (Ref: Total Pwr)
16.08
dB/
“. n
Al A PP ) mI’l"‘IU | | ! L 1 u Inl_.l;n n I
LT TR Y I S| T
412 MHz fbs Limit 412 MHz
Total Pwr Ref: -1.82 dBm / 12.5880 kHz
Lowar Uppar
StartHz> StopCHz> Meas BlCHz) dBm FreaqgiHz> dBm FregcHz>
5.6588 k 12.588 k 19688 -41.33 411.99 M -41.42 412.81 M
12.588 k 25.888 k 19688 -85.88 411.99 M -84.36 412.82 M

Page 24 of 77

Advanced Compliance Laboratory, Inc. 210 Cougar Court, Hillsborough, NJ 08844, Tel: (908) 927 9288




EUT: Fiber to Antenna System/ Booster
Model: FTA-DLOO2

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Input-versus-output signal comparison

Plot Name:

Input/Output Signal for Signal 11K3F3E at AGC+3dB level
Configuration: Input: 11K3F3E at AGC+3dB level
e Agilent
Total Pur: -45.44 dBm
Ref —58.88dBm Spectrum (Ref: Total Pwr)
19.00
dB/

RN R PO AT VT l
i S A U

ﬂh l — R T ) : "
1
G IR T AT
-'1 W[w[ |r|| Ll L “|'|||' A ||‘|1| 1 L
412 MHz fibe Limit 412 MHz
Tatal Pwr Ref: -45.44 dBm / 12.5888 kH=z
Lower Uppar
StartcHz) StopCHz2 Meas BlCHz> dBm Freg(Hz> dBm FreqCHz>
S.E5HA k 12.588 k 168,88 -84.98 411.99 M -85.84 412.81 ™M
12.588 k 25.888 k 168,88 -117.96 411.99 M -117.25 412.81 ™M
Configuration: Output Port: EUT
3 Agilent
Total Pur: 1.18 JdBm
Ref B.08dBm Spectrum (Ref: Total Pwr)
16.08
dB/
ﬁ *|
Hl T
e it
412 MHz Abs Limit 412 MHz
Total Pwr Ref: 1.18 dBm A 125088 kH=
Lower Upper
StartiHz> StopcHz) Maas BlICHz2 cBm Freq(Hz) clBm Fregi(Hz>
5.65688 k 12.588 k 1668.88 -38.32 411.99 M -38.4a 412.81 M
12.566 k 25.6888 k 16H.868 -83.75 411.99 M -83.62 412,681 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DLOO2

Report Number: 0048-181017-01

Section: Input-versus-output signal comparison
Plot Name: Input/Output Signal for Signal 11K3F3E at AGC level
Configuration: Input: 11K3F3E at AGC level

- Agilent

Total Pur: -45.52 dBm
Ref -5B.60dBm Spectrum (Ref: Total Pwr)
10.08
dB/ | |

|
1 |
4 T T~ 11—
T A0 i

= M
3
7660 MHz Abs Limit 768 MHz
Total Pwr Raf: -45.52 dBm / 12.5880 kHz
Lower Uppar
StartCHz) StopCHz) Meaag BlCHz> dBm FregtHz> dBEm FregiHz>
5.6588 k 12,568 k 186.088 -2E.BE 750.99 M -2E.18 7EE.E1 M
12.5808 k 25.868 k 106.688 -115.55 750,98 M -117.31 7ERA.BZ2 M
Configuration: Output Port: EUT
g Agilent
Total Pwr: -0.57 dBm
Ref 8.88dBm Spectrum (Ref: Total Pwr)
16.00
dB L

| i
i | I
LIS , r\JI,IIJI
N . (TR N ;.“J'lll.!l‘fl,h' I‘Hufu‘ T l||| vyummﬂll\' I ||I "
W YT WV T i ”WWWWWWMHNW
766 MHz Ake Limit Y6 MHz
Total Pwr Raf: -B.57 dBm / 12.5888 kHz
StartcHz) Stop(Hzd  Meas BLICHz) aBn "7 EraqcHzy aBn PP EreacHzy
E.65EB k 12.580 k 168.58 —4@.11 759.93 M -48.28 7E8.61 M
12.5848 k 25,888 k 10888 -21.86 759,99 M -22.92

FEA.EZ M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: | Input/Output Signal for Signal 11K3F3E at AGC+3dB level

Configuration: Input: 11K3F3E at AGC+3dB level
- Agilent
Total Pur: -42.53 dBm
Ref —50.00dBm Spectrum (Ref: Total Pwr)
16,68
dB/
| | J
, ..ﬂuukhrk,fkn.wmm L
WP A g P T Y P Y TS i
' LML IR "1"|"|||' i 1 — T LA rl!l”F
768 MHz Ak Limit 768 MHz
Total Pwr Ref: -43.53 dBm / 12.5608 kHz
Lower Uppar
StartcHz2 StopcHz) Meag BlICH=) cdBm FregtHz> dBm FregiHz>
E_EGHA k 12,560 k 106,606 -83.1k 750,99 M -82.63 7EE.EL M
12.5688 k 25.8B0 k 10880 -116.68 750,98 M -115.78 7EE.BZ M
Configuration: Output Port: EUT
- Agilent
Total Pur: 1.42 dBm
Ref B.00dBm Spectrum (Ref: Total Pwr)
10.06
dB/
LT I
IO e 1
D i
766 MHz Abs Limit 768 MHz
Total Pwr Ref:  1.42 dEBm  / 12.5A8A8 kHz
Lower Uppar
StartiHz> StopcHz) Maas BlICHz2 cBm Freq(Hz) clBm FregiHz>
5.6560 k 12.580 k 18686 -38.21 759.99 M -358.22 7EA.E1 M
12.568 k 25.888 k 18688 -82.64 750,99 M -82.11 7EB.G2 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: Input/Output Signal for Signal 4k0OF3E at AGC level

Configuration: Input:  4kOOF3E at AGC level
= Agilent
Total Pur: -48.19 dEm
Ref —40.80dEBm Spectrum (Ref: Total Pwr)
168.84
dB.
I
| |
L y P | a¢|'JI|JrJ ;JIU-1 H' "I"' o, ] 3
A, SRR A P AT T TR PN AN, il
i l”l T]'rlr T ¥ T T = L I L ik
156.1 MH=z Abe Limit 1566.1 MH=z
Total Pwr Ref: —48.18 dBm / 4.88880 kHz
Lower Uppar
Start(H=> StopCH=2 Meaas BlCH=2 dBm FreqCHz2 o Bm FregiHz>
2.1258 k 25.86808 k 1668.88 -76.95 168.18 M -87.24 166818 M
Configuration: Output Port: EUT
- Agilent
Total Pwr: -9.11 JdBm
Ret 10.08dBm Spectrum (Ref: Total Pur)
18.08
dB
1 !
r
fll;#,JJllf 1 FIT’M" llh'llllu..jlﬂi.
A . ol MMN'LJF&M f i WMM&.A hodotdhoad falh B ah
168.1 MHz Ake Limit 168.1 MH=z
Total Pwr Raf: -B8.11 dBm / 4.80888 kH=z
Lowar Uppar
StartCHz> StopCHz> Maasz Bl{Hz) dBm FregCH=> cBm FregiH=>
3.1258 k 25608 k 188.88 -29.23 166818 M -39.15 168.18 M
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DLOO2

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Input-versus-output signal comparison

Section:
Plot Name: | Input/Output Signal for Signal 4k0OF3E at AGC+3dB level
Configuration: Input: 4k0OF3E at AGC+3dB level
5 Agilent
Total Pur: -45.12 <dBm
Retf —48.080dEm Spectrum (Ref: Total PwWr)
16.60
dB/
|
!
] , M M N ..,anJl |‘||| VJ‘HHL.]J.IL . 1 &
M T i AT T ! WJW ey g
| u ‘irllr |T '|Ii' 1 Hu" T r T 1 ||IF'| ”Ilf
168.1 MHz Ake Limit 168.1 MH=z
Total Pwr Ref: -45.12 dBm / 4.880068 kH=z
StartCHz> StopCHz> Maasz Bl{Hz) dBEm LowErr”eq(Hz) cdBm Uppl%';’eq(Hz)
31258 k 25.0H8 k 1HH.68 -73.93 166.18 M —-84.23 16618 M
Configuration: Output Port: EUT
25 Agilent
Total Pur: 2.88 JEm
Ref 19.88dBm Spectrum (Ref: Total Pur)
10,86
dB/
|
TV
J.J'H'Il.#! Iﬂlﬂl' / .M, T
sttty b bl ST LTI TV T
166.1 MH=z Abs Limit 166.1 MH=z
Total Pur Ref:  2.88 dBm  / 4.8B8EB kHz
StartCHz> StopCHz> Maas BlCH=) cdBm LOWE;eq(Hz) dBm Upple:'r:eq(Hz)
3.1258 k 25868 k 100,84 -26.26 168.18 I -36.17 166,168 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02

Model: FTA-DL0O02 Report Number: 0048-181017-01
Section: Input-versus-output signal comparison
Plot Name: Input/Output Signal for Signal 4kO0O0F3E at AGC level
Configuration: Input: 4kOOF3E at AGC level
# Agilent
Total Pwr: -48.53 dBm
Ref —56.00dBm Spectrum {Ref: Total Pwr)
2

P AR Y P 11N WA 1
P A e W L

Tr ‘I|H-rr|||| r|||'|-r m\luunrl ||T]|I| T | T 1[!1[ T TIII!
412 MHz fAibe Limit 412 MHz
Total Pwr Ref: -48.53 dBm 7 4.8HBE8 kH=z
Lowar Uppar
Start(Hz> StopcHz2 Maas BRICHz2 dBm FragiHza cdBm FreagiH=>
31258 k 25,8088 k 1688.88 -78.88 412,88 M -87.49 41Z.88 M
Configuration: Output Port: EUT
- Agilent
Total Pur: -2.12 dBm
Ref B.08dBm Spectrum (Ref: Total Pwr)
18.88
dB/
T i it
:J\lﬁ\l.aﬂ.. 4 I M ll"l'filﬂ"hlljJ F y |1H.hr-.ﬂ nnlm Ay . nI".me\
(LT ARG (VAN I A S Al
412 MHz ke Limit 412 MHz
Total Pwr Ref: -2.12 dBm # 4.HB8B8H8 kH=z
Lower Uppar
Start(H=> StopCHz) Meas BLWCH=) dBm FregiHz> dBm Freg(Hz)
3.1258 k 25.888 k 166,868 -32.32 412,868 M -41.87 412.88 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: | Input/Output Signal for Signal 4k0OF3E at AGC+3dB level

Configuration: Input: 4kOOF3E at AGC+3dB level

3 Agilent
Total PWr: -45.56 dBm
Ref —50.80dEm

1606
dB/

Spectrum (Ref: Total Pwr)

="

1y

o P e ST AT
if [ T T 1 LI I

-
[—

412 MH=z Ak Limit 412 MHz
Total Pwr Ref: -45.56 dBm / 4.88068 kH=
Lawar Uppar
Start(Hz) StopCHz> Maas BlicHz> dBm FregiHz> cBm FregiHz>
3.1258 k 25868 k 186.88 -75.83 412,868 M -84.58 412,668 M
Configuration: Output Port: EUT
- Agilent
Total Pur: 9.88 dBm
Ref 8.08dBm Spectrum (Ref: Total Pur)
18.80
dB/
WA
\'\.-'}‘ .||'n ﬂl_“l An1l'f||| w ; ﬂm. il ) J,r.i. LYI AL
T AL il TR WY 1]
412 MHz fAkbe Limit 412 MHz
Total Pwr Ref: H.88 dBm A 4.8BEEE kH=z
Lowar Uppar
StartcHz> StopCHz) Meas BlLICH=) dBEm FreglHz> dBm FreqCHz>
312586 k 25088 k 166.66 —-29.38 412,88 M -38.87 412,868 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison
Plot Name: Input/Output Signal for Signal 4k0O0F3E at AGC level
Configuration: Input: 4kOOF3E at AGC level

x5 Agilent

Total PWr: -45.532 dBm

Ref —50.08dBm Spectrum (Ref: Total Pwr)
16.86

dB/ ' L
’ wid b 3 ILJlIIPIHI I\HJ.JA K
R /U A P AT A
| | L LI LN A L A AN
768 MHz Abe Limit 768 MHz
Total Pwr Ref: -45.53 dBm 7 4.8HEEH kHz
Lower Upper
StartcHz> StopcHz> Meas BldCHz) dBm FreqCHz> dBm FregiHz>
31258 k 25.688 k 186888 -7E.24 FEE.BE M -84.48 FE@.Ea M
Configuration: Output Port: EUT
% Agilent
Total Pur: -90.88 dBm
Ref 0.88dEBm Spectrum (Ref: Total Pwr)
16.88
dB/
1
AL
.JH'HM‘AM"IM\' ! ) I"Wnr"w'ﬂl.m § Al |
N | LA AN
768 MHz Abs Limit 768 MHz
Total Pwr Ref: -H0.88 dBm 7 4.8B8AE688 kHz
Lower Uppar
StartcHz) StopcH=z) Meae BlICHz) dBm Fraeg(H=> cdBm FragdHza
3.1258 k 25.6888 k 16H.868 -38.48 7EA.8H M -39.82 YEB.BA M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section: Input-versus-output signal comparison

Plot Name: | Input/Output Signal for Signal 4kO0OF3E at AGC+3dB level

Configuration: Input: 4kOOF3E at AGC+3dB level

3 Agilent
Total Pwr: -43.55 dBm
Ref —50.08dBm Spectrum (Ref: Total Pwr)
15.08
dB/
|
L [N P R .A|\I|.|u KU s 0 .
MR YL AR | I
T T T L B \I T T T w Tt T
760 MHz fibs Limit 768 MHz
Total Pwr Ref: -43.55 dBm / 4.08P988 kHz
SrartcHz) Stop(Hzd  Meas BWcH=) aBn "B eqcHz) aBn PPEoqcHz)
31258 k 25_8688 k 166.88 -73.18 7ea.88 M -82.55 FEQ.HE M
Configuration: Output Port: EUT
3 Agilent
Total Pwr: 1.14 dBm
Ref B.80dBm Spectrum (Ref: Total Pur)
16.60
dB/
b I .J ‘!Il'ﬂl } J.I'IJ. iy ,
T T L T T e P
PR A Yy T T T[T T M
768 MHz Abs Limit 768 MHz
Total Pwr Ref: 1.14 dBm  / 4.88BEE kHz . y
Start(Hz) Stop(Hzd  Meas BRCHZD dBn FreqcHz) 4B P FreqcHz)
3.1250 k 2E.0BA k 188,68 -28.38 768,86 M -37.84 768,88 M
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002 Report Number: 0048-181017-01

Section 6. Input/output power and amplifier/booster gain

Input/output power and KDB 935210 D05

Name of Test: e . Test Standard:
amplifier/booster gain

Tested By: WEI LI Test Date: | 10/17/2018-01/18/2019

Minimum per KDB 935210 D05 Indus Booster Basic Meas v01r02, Section 4.5
Standard:

Method of  Input power levels (uplink and downlink) should be set to maximum
Measurement: input ratings, while confirming that the device is not capable of
operating in saturation (non-linear mode) at the rated input levels,
including during the performance of the input/output power
measurements.

a. Power measurement Method 1: using a spectrum or signal
analyzer

a) Set the frequency span to at least 1 MHz.

b) Set RBW =100 kHz.

c) Set VBW >3 x RBW.

d) Set the detector to PEAK, and trace mode to MAX HOLD.

e) Place a marker on the peak of the signal, and record the value
as the maximum power.

) Repeat step e) but with the EUT in place.

b. Power measurement Method 2: using a power meter

As an alternative to measuring the input and output power levels
with a spectrum or signal analyzer, a broadband RF power meter
may be used with an appropriate detector.

c. Calculating amplifier, repeater, or industrial booster gain
Gain (dB) = output power (dBm) — input power (dBm).
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02

Model: FTA-DL0O02 Report Number: 0048-181017-01
Test Result: Complies
Test Data:

Frequency, MHz Input Power,dBm  Output Power, dBm |Max. Gain for each Band*, dB
160.1 in Band | -48.1 0 48.1
412.0 in Band I -47.3 0 47.3
760.0 in Band Il -45.6 0 45.6

* all cable loss and attenuation factors were taken in account.
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002

Model: FTA-DL002

Report Number: 0048-181017-01

Section 7. Band Noise

Name of Test: Band Noise Test Standard: KD9% ?15 92(2?(?)0 d
Tested By: WEI LI Test Date: | 10/17/2018-01/18/2019
Minimum per KDB 935210 D05 v01r02, Sec. 4.6.
Standard:
Method of  |n accordance with 935210 D02 Signal Boosters Certification
Measurement: 04, Section V, paragraph (j)(5): For the remote unit of a

conventional fiber-connected host/remote DAS booster system, it
is acceptable to submit compliance information and test data
consistent with Section 90.219(d)(6)(i1) (i.e., ERP of noise < —43
dBm in 10 kHz RBW) for the downlink path only, in place of
Section 90.219(e)(2) noise figure test data (i.e., NF <9 dB for
both UL and DL). Test reports must provide explicit details about
the instrumentation and test procedure used for Section
90.219(d)(6)(ii) testing.
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02

Model: FTA-DL0O02 Report Number: 0048-181017-01
Test Result: Complies
Test Data: Attached Plots

Frequency, MHz |Noise, dBm| Limit, dBm Result Allowed Antenna Gain less than,dBd

168.63 inBand | | -60.36 -43 Complies | 17.36
420.25inBand Il | -58.90 -43 Complies | 15.90
773.45inBand lll| -64.49 -43 Complies 21.49

Page 37 of 77
Advanced Compliance Laboratory, Inc. 210 Cougar Court, Hillsborough, NJ 08844, Tel: (908) 927 9288




EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02

Model: FTA-DL0O02 Report Number: 0048-181017-01
Project Number: 0048-181017-01
EUT: Fiber to Antenna System/ Booster
' FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Band Noise
Plot Name: Pass Band | Noise
Configuration: Input: None. Output Port: EUT
% Agilent
Mkr3 16863 MHz
Fef @ dBm Atten 18 dB -G6@.36 dBm
fgsak Marker

19 168.630000 MHz
6/ 1-6@.36 dBm

ol
-43.4
cdBm

LAy

V1 52

¥ il MM&”MJH

£ ]HLJJWWWW” R RTE RS L

T |y Wﬂn‘ .
| i,

|
T |

Center 160.08 MHz Span 78 MHz
#Res BH 10 kHz VEH 38 kHz Sweep 669 ms (61 pts)

™
S

e
=—
| —
—
=
| —
|
[ ——
=

|
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002

Report Number: 0048-181017-01

Project Number: 0048-181017-01
EUT: Fiber to Antenna System/ Booster FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Band Noise
Plot Name: Pass Band Il Noise
Configuration: Input: None. Output Port: EUT
= Agilent
Mkrl 420,25 MHz
Ref @ dBm Atten 16 dB -58.99 dBm
fE;ak Marker
19 420.250000 MHz
a8/ |1-58.90 dBm
]
-43.6
dBm
LaAy
1
ML 52 o 12 P R
33 FC
A AR
£0f)
FTun
Swp
Center 41208 MHz Span 58 MHz
#Res BW 18 kHz YEH 38 kHz Sweep 4779 ms (1601 pts)
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002

Model: FTA-DL002 Report Number: 0048-181017-01
Project Number: 0048-181017-01
EUT: Fiber to Antenna System/ Booster FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Band Noise
Plot Name: Pass Band lll Noise
Configuration: Input: None. Output Port: EUT
- Agilent
Mkrl 773.45 MHz
Fef @ dBm Atten 16 dB -64.49 dBm
fE;ak Marker
19 (£73.450000 MHz
&/ | -64.49 dBm
ol
-43.8
dBm
LegAw
V1§52
$3 FC s
A AR WY ! - e
£if
FTun
Swp
Center 760,00 MHz Span 58 MHz
#Res BH 18 kHz WBH 38 kHz Sweep 477.9 ms (1081 pts)
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002

Model: FTA-DL002

Report Number: 0048-181017-01

Section 8. Measuring out-of-band/out-of-block and
Spurious Emissions
(including intermodulation)

Measuring out-of-

band/out-of-block and KDB 935210 DO5

Name of Test: Spurious Emissions Test Standard:
. : 90.210
(including
intermodulation)

Tested By: WEI LI Test Date: | 10/17/2018-01/18/2019
Minimum per KDB 935210 D05 Indus Booster Basic Meas v01r02, Section 4.7
Standard:

Method of Out-of-band/out-of-block emissions conducted measurements

Measurement: @) Connect a signal generator to the input of the EUT.

If the signal generator is not capable of producing two independent
modulated carriers simultaneously, then two discrete signal generators can be
connected, with an appropriate combining network to support the two-signal
test.

b) Configure the two signal generators to produce CW on frequencies spaced
consistent with 4.7.1, with amplitude levels set to just below the AGC
threshold.

c¢) Connect a spectrum analyzer to the EUT output.

d) Set the span to 100 kHz.

e) Set RBW = 300 Hz with VBW >3 x RBW.

f) Set the detector to power averaging (rms).

g) Place a marker on highest intermodulation product amplitude.
h) Capture the plot for inclusion in the test report.

i) Repeat steps ¢) to h) with the composite input power level set to 3 dB
above the AGC threshold.

j) Repeat steps b) to i) for all operational bands.

EUT spurious emissions conducted measurements
a) Connect a signal generator to the input of the EUT.

b) Configure the signal generator to produce a CW signal.

c) Set the frequency of the CW signal to the center channel of the EUT
passhand.

d) Set the output power level so that the resultant signal is just below the
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002

Model: FTA-DL002

Report Number: 0048-181017-01

Test Result:

Test Data:

AGC threshold .

e) Connect a spectrum analyzer to the output of the EUT, using appropriate
attenuation as necessary.

f) Set the RBW = 100 kHz. (i.e., for 30 MHz to 1 GHz PLMRS and/or PSRS
booster devices)

g) Set the VBW = 3 x RBW.

h) Set the Sweep time = auto-couple.

i) Set the detector to PEAK.

j) Set the spectrum analyzer start frequency to 30 MHz (or the lowest radio
frequency signal generated in the EUT, without going below 9 kHz if the
EUT has additional internal clock frequencies), and the stop frequency to 10
times the highest allowable frequency of the EUT passband.

k) Select MAX HOLD, and use the marker peak function to find the highest
emission(s) outside the passband. (This could be either at a frequency lesser
or greater than the passhand frequencies.)

I) Capture a plot for inclusion in the test report.

m) Repeat steps c) to I) for each authorized frequency band/block of
operation.

Complies

Attached Plots

Project Number: 0048-181017-01
EUT: Fiber to Antenna System/ Booster FTA-
' DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

A. Intermodulation Products with rated input & +3dB input

Section:

Intermodulation Products

Plot Name:

Band I, 6.25KHz Channel Spacing

Configuration:

Input at AGC level

e Agilent
Mkrd 168,183 34 MHz
Ref 6 dBEm #HAtten 16 dB —GE.65 dBm
rresk [Marker | s | o
1o [160.109348 MH=z {1
&/ |-66.65 dBm l
ol
—-43.8
dBm ;| uw S
LaAw
W1 32
Center 160,100 A8 MH= Span 186 kH=
#Res BH 308 Hz YEH 3 kH= Sweep 1.826 5 (601 pts)
Marker Trace Twpe X Axis Amplitude
[ Freqg 1EH.B9E 83 MH= —-3.85 dBm
2 [ Freqg 1EH.183 HE MH= —-3.87 dBm
3 [ Freqg 1EH.89H 49 MH= —-EB9.24 dBm
4 [ Freqg 1E6H.189 34 MH= —-EBE.ES dBEm

Configuration:

Input at AGC +3dB level

- Agilent
Mkrd 168189 34 MHz
Ref 6 dBm #FAtten 16 dB —-66.41 dBm
"reak [Marker | 12
1a  1160.109340 MHz Ll
48/ |-66.41 dBm |
|
—-43.8 £ 4
13 T
LaAw pepd S (st
Y1 352
Center 168,106 B8 MH=z Span 188 kH=z
#Res BH 306 Hz VEH 3 kH=z Sweep 1.826 5 (6GA1 pts)
Marker Trace Tvpe ® Axi=z Amplitude
1 L] Freq 1EB.896 83 MH= -H.85 dBm
2 [ Freqg 1E6H.163 HE MH= —H.88 dBm
3 [y Freq 1E8.898 49 MH= -EE.48 dBm
4 [ Freqg 1E6H.189 34 MH= -EE.41 dEm
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Intermodulation Products

Plot Name:

Band I, 12.5KHz Channel Spacing

Configuration:

Input at AGC level

3% Agilent
Mkr3 160.081 38 MHz
Ref 6 dBm #ftten 16 dB —72.78 dBm
tEgak | Marker | z EY
19 |1660.8813080 MH= I “l

dBs | -72.70 dBm

ol

533.@ J

Lgf;nu ?me”“’ i (s NI 3{&
Wl 32

Center 160,188 68 MHz

Span 188 kH=

#Res BW 300 H= YEH 3 kH= Sweep 1826 5 (BEB1 pts)
Marker Trace Type H Axis Amplitude
1 L ] Freq 16H.16E 17 MH= —3.88 dBm
2 (4] Freq 1668.893 66 MH= —3.88 dBm
3 L ] Freq 16H.8581 28 MH= -72.78 dBm
4 L ] Freq 168.1158 B8 MH= -72.48 dBm

Configuration:

Input at AGC +3dB level

5 Agilent
Mkrd 168.118 68 MHz
Ref & dBm #Atten 16 dB —78.19 dBm
tEgak | Marker | < <
1@ 1160.118680 MH= i [|
dB/  |-¥@.19 dBm
u]
. I .
m = INSTRT | (LR

LaAw '?V ‘,J\'W‘IL W""".mmﬁ

e ey g Ao Y| i ST s
¥l sz

Center 160,106 A& MHz

Span 198 kHz

#Res BH 306 Hz YEH 3 kH= Sweep 1.8026 s (GA1 pts)
Markear Trace Tvpe X Axis Amplitude
1 Cln Frag 168.186 17 MH=z —H.8E dBEm
2 Cln Frag 168.893 EE MH=z —H.87 dBm
3 Cln Frag 16H.6881 64 MH=z -74.76 dBm
4 Cln Frag 168.118 B8 MH=z -7H.19 dBm
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DLOO2

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Intermodulation Products

Plot Name:

Band I, 25KHz Channel Spacing

Configuration:

Input at AGC level

5 Agilent
Mkrd 1668.137 51 MH=z
Ref & dBm #Atten 16 dB —72.18 dBm
‘reak [Marker | S s
1 |[160.137510 MH=z I I
8/ |-72.18 dBm i [
0l
) E— T ] )
|_ g H W ? A > FN'\I IILF\!thL_PM \'\MJ Tn_m"\r M‘”“\M._ ?
LN '\-nj WW v ru’\"“w-.ﬂlI II‘\. un gt A
Y1 s2
Center 160,100 868 MH=z Span 188 kHz
#Res BW 300 Hz YEBH 3 kH= Sweep 1826 s (6A1 pts)
Marker Trace Typa H Axiz Amplitude
1 [ ] Freq 1E6H.887 48 MH= —3.89 dBm
2 [ ] Freq 166.112 34 MH= —3.36 dBm
3 [ ] Freq 1EH.BE62 43 MH= -71.38 dBm
4 [ ] Freq 1E6H.137 51 MH= -72.18 dBm
Configuration: Input at AGC +3dB level
5 Agilent
Mkrd4 166137 51 MH=z
Ref & dBm #Atten 16 dB —£3.08 dBm
ngak | Marker | ¢ ¢
e |160.137510 MH=z Il Il
4/ |-68.08 dBm I |
0l
5.0 : N I A 4
N wwﬂw ww %M ’ ﬁ
LoPw TSI S WP MG T WY, ST
Y1 52
Center 168,106 B8 MH=z Span 188 kH=z
#Res BH 306 Hz VEH 3 kH=z Sweep 1.826 5 (6GA1 pts)
Marker Trace Tvpe ® Axi=z Amplitude
1 [ Freqg 166887 48 MH= —H.68 dEm
2 [ Freqg 166.112 34 MH= —H.35 dEm
3 [ Freqg 1EH.HEZ 43 MH= -69.23 dBm
4 [ Freqg 1E6H6.13%¥ 51 MH= -E8.6H dBm
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Intermodulation Products

Plot Name:

Band Il, 6.25KHz Channel Spacing

Configuration:

Input at AGC level

- Agilent
Mkrd 412,069 34 MHz
Fef 6 dBm #Atten 16 dB -68.42 dBm
fE;ak |Marker | s | o
18 [412.009340 MHZz 0110
€/ |-68.42 dBm N
Dl
-43.6 .
dBm
LaAw QupWI lnf L.f\.wﬁ
Y1 sz
Center 4120800 50 MHz Span 1898 kHz
#Res BH 300 Hz VEW 3 kHz Sweep 1826 5 (6A1 pts)
Markear Trace Type K Axis Amplitude
1 1y Freg 411.996 83 MHz -3.49 dEm
2 1y Freg 412.883 17 MHz -3.49 dEm
3 (o] Freg 411.998 B5 MH=z -72.38 dBEm
4 1y Freg 412,889 34 MHz -68.42 dBEm
Configuration: Input at AGC +3dB level
¥ Agilent
Mkr2 412.863 17 MH=z
Ref 6 dBm #Atten 16 dB -0.49 dBm
fggak Center | ﬁ ¢
e |412.0000000 MHZz ﬂ
dB/ | Step 50000000800 MH=z
Dl
-43.8 | 4
dBm 3 Ry i)
Loy WM N T
st gt Aoy g F st sl o M A Al po oo
M1 $2

Center 412,000 88 MHz

Span 188 kHz

#Res BW 300 Hz YEH 3 kHz Sweep 1.026 5 (6A1 pts)
Marker Trace Type A Axiz Amplitude
1 (%] Freq 411.9496 83 MH=z -B.49 dBm
2 [ Freg 412,883 17 MH=z -B.49 dBm
3 (%] Freq 411.998 65 MH=z -72.68 dBm
4 [ Freg 412,689 18 MH=z -EE.E2 dEm
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02

Model: FTA-DL0O02 Report Number: 0048-181017-01
Section: Intermodulation Products
Plot Name: Band Il, 12.5KHz Channel Spacing
Configuration: Input at AGC level
# Agilent
Mkr3 411.981 30 MHz
Ref 6 dBm #Atten 16 dB —70.83 dBm
fE:ak | Marker | s >
10 1411.981380 MH=z 1 I
a7 1-70.83 dBm
Dl
S50 .
LQ[;”U ? .IMJ L..M V]’ WF\.‘_/J ﬁ
T T T e ke N ety g™ [T L nlafirfon ey e, A e
Y1 sz
Center 412.000 A8 MHz Span 188 kHz
#Res BW 300 Hz VBH 3 kH=z Sweep 1826 5 (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 [} Freg 411,993 EE MHz -3.51 dEBEm
2 1y Freq 412,886 17 MHz -3.51 dEm
3 [} Freg 411,981 28 MHz -7B.83 dBm
4 [} Freg 412,818 B8 MHz -E9.84 dBm
Configuration: Input at AGC +3dB level
- Agilent

Mkr3 411.981 38 MHz
Ref 6 dBm #Htten 16 dB —68.42 dBm

fgsak | Marker | ‘ﬂ ﬁ
e |411.981300 MHz
dB/ 1-68.42 dBm
]|
—-43.8 2 a
dBm
L g =¥} ﬁw \,:A-y WJ “\' Mﬁ
e e S D r——
M1 s2
Center 412008 A8 MH=z - Span 188 kH=z
#Res BH 3608 Hz VEH 3 kH=z Sweep 1.026 5 (BW1 pts)
Marker Trace Twpe H Axiz Amplituda

1 cln Freg 411.993 BE MH=z -H.51 dBm

2 (&5 Freg 412,868 17 MH= -8.51 dBEm

3 cln Freg 411.981 38 MH=z -EB8.42 dBm

4 cln Freg 412.818 B8 MH= -EE.74 dBm
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DLOO2

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Intermodulation Products

Plot Name:

Band Il, 25KHz Channel Spacing

Configuration:

Input at AGC level

5 Agilent
Mkrd 412,837 51 MHz
Ref 6 dBm #Atten 16 dB —66.72 dBm
ngak Marker | o s
s [412.837510 MHz I l
48/ |-66.72 dBm I [
0l
-43.8 2 a
A — R S 1 ;
M1l S2
Center 412800 88 MHz - Span 108 kH=z
#Res BH 308 Hz VEH 3 kHz Sweep 1.026 5 (6B pts)
Markear Trace Tvpa W Axiz Amplitude
1 1y Freg 411.387 48 MHz -2.18 dBm
2 1y Freg 412.812 51 MHz -2.1@ dBm
3 1y Freg 411.962 41 MHz -67.75 dEm
L] 1y Freqg 412.837 51 MH=z -66.72 dBm
Configuration: Input at AGC +3dB level
5 Agilent
Mkrd4 412837 51 MHz
Ref 6 dBm #Atten 16 dB -64.39 dBm
Thesk [Marker | 2 Q
10 |412.837510 MHz
6/ |-64.39 dBm | |
Dl
—43.6 2 | | 2
dBm
e ] R I S Y S n
P Y A TR T i R e I ———l
Ml 352
Center 412,080 a8 MH=z - Span 188 kH=z
#Res BW 300 Hz VEHW 3 kHz Sweep 1.026 5 (6A1 pts)
Markar Trace Type X Axis Amplitude
1 1y Freqg 411.987 48 MHz -@.18 dBm
2 1) Freqg 412.812 51 MH=z -@.89 dEBm
E] 1) Freqg 411.962 41 MHz -64.87 dBm
4 (] Freqg 412.837 51 MH=z -E64.39 dBm
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DLOO2

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Section:

Intermodulation Products

Plot Name:

Band Ill, 6.25KHz Channel Spacing

Configuration:

Input at AGC level

- Agilent
Mkrd 760.009 34 MHz
Ref 6 dBm #Atten 16 dB —-69.88 dBm
‘eak [Center | s | o
1s | 760.0000000 MH=z i1
dB/ |Step 5.000000000 MHz 11
]l
e it
Lot o ]
[ e A Al o o b Y - A e oy Aol eyt A
M1l S2
Center 760000 86 MHz - Span 108 kH=z
#Res BH 308 Hz VEH 3 kHz Sweep 1.026 5 (6B pts)
Marker Trace Type X Axis Amplitude
1 [ Freqg 7549.99E 83 MH= -3.18 dBm
2 1 Freg 7EA.BE3 17 MH=z -32.18 dBm
3 1l Frag 759.398 E5 MHz -63.58 dEm
4 (&) Freqg 7E6A.8A9 34 MH= -59.83 dEm

Configuration:

Input at AGC +3dB level

w5 Agilent
Mkrd4 760.089 34 MHz
Ref 6 dBm #Atten 16 dB -68.76 dBm
[esk [Center | 'ﬁ ?
18 | /60.0000000 MH= I
dB/ | Step 5000000000 MHz
g N
—-43.8 5
dBm e
LgAw W ’MM \“Q '“‘.,‘,“‘
Ml 352
Center 760,000 B0 MHz " Span 198 kHz
#Res BH 308 Hz YEW 3 kH=z Sweep 1.826 5 (601 pts)
Markar Trace Type ® Axiz Amplitude
1 (] Freqg 759.996 83 MH=z -8.11 dBm
2 1) Freqg 7EA.AA3 17 MH=z -@.11 dBm
k] 1) Freqg 759.998 5 MHz -67.81 dBm
4 1) Freqg 7E@.8A9 34 MHz -68.76 dBm
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02

Model: FTA-DL0O02 Report Number: 0048-181017-01
Section: Intermodulation Products
Plot Name: Band Ill, 12.5KHz Channel Spacing
Configuration: Input at AGC level
o Agilent
Mkrd 7G60.815 63 MHz
Ref & dBm #Atten 16 dB -75.01 dBm
fE:ak 'Marker | s S
1e | /760.018680 MH=z I I
dB/ 1-75.01 dBm
Dl
aéB.@ J
m L‘M 4
PR (AR (ERALE WO
N P e e A
Y1 sz
Center 760,000 98 MHz Span 186 kHz
#Res BH 388 Hz YBH 3 kH=z Sweep 1.826 5 (601 pts)
Markar Trace Typea ¥ Axiz Amplitude
1 L&) Frag ¥59.993 66 MH=z -3.11 dBm
2 L&) Frag YEA.BAE 17 MH= -3.18 dBm
3 L&) Frag 759,981 13 MH= -76.32 dBm
4 C1a Frag YEA.B18 B8 MH= -75.81 dBm

Configuration:

Input at AGC +3dB level

3% Agilent
Mkrd 7E6B.818 68 MHz
Ref 6 dBm #Atten 16 dB -53.58 dBm
Treak [Marker | ‘ﬁ ﬁ
e | 760.018680 MH=z
48/ |-68.58 dBm
Dl
-43.0 s I’ 4
dBm fet
Lot T an™ TR Py
N KO AV s A Pt P el Al
Y1 sz
Center 760,000 88 MHz Span 188 kHz
#Res BH 308 Hz YEBH 3 kH=z Sveep 1.826 5 (BA1 pts)
Marker Trace Type K Axis Amplitude
1 1) Fraqg 759.993 BB MHz -@.12 dBm
2 1) Fraqg 7ER.BE6 17 MH= -@.11 dBm
3 1) Frag 759.981 13 MH= -68.19 dBm
4 1) Freqg 7EB.B18 GBS MHz -68.58 dBm
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EUT: Fiber to Antenna System/ Booster

FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002

Report Number: 0048-181017-01

Section: Intermodulation Products
Plot Name: Band Ill, 25KHz Channel Spacing
Configuration: Input at AGC level
3 Agilent
Mkrd 760.937 51 MHz
Ref 6 dBm #Atten 16 dB —75.41 dBm
ngak Marker | s s
10 | /BB.A37510 MH= l I
48/ |[-75.41 dBm I l
[
430 | ] |
o 2 IS R N AV 3
PnlﬂrmlmJWﬁerﬁf“mﬂW v R pehir
Y1 52
Center 7EA.BAEH BA MHz Span 188 kH=z
#Res BW 208 Hz VEW 3 kHz Sweep 1826 5 (601 pts)
Marker Trace Type ® Axiz Amplitude
1 Cl> Freqg 759,987 48 MH=z -3.26 dBEm
2 [ ] Freqg FEA.H1Z 51 MH=z -3.26 dBm
3 [ ] Freqg FEY.9EZ 42 MH=z -74.29 dBm
4 [ ] Freqg FEA.H3T 51 MH=z -75.41 dBm

Configuration: Input at AGC +3dB level

% Agilent
Mkrd 766.837 51 MHz
Ref 6 dBm #Atten 16 dB -57.72 dBm
fggak | Marker | $
18 | 760.8037510 MHz
48/ |-67.72 dBm I |
Dl
130 a I | 4
m W
Lo Wd‘ﬁw\wnw‘" o WMLL’“” et s W-Wﬁ
Saka’
Y1 sz
Center 760,008 80 MHz Span 186 kHz
#Res BH 308 Hz YBH 3 kH=z Sveep 1.026 5 (GA1 pts)
Markar Trace Twpe ® Axiz Amplituda
1 L&) Freqg 759,987 48 MH= -B.27 dBm
2 L&) Freqg 7EA.H12 51 MH= -B.27 dBm
3 L&) Freqg 759962 42 MH= -E7.22 dBm
4 L&) Freqg 7EA.B3Y 51 MH= -BE7.72 dBm
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL002 Report Number: 0048-181017-01

B. Conducted Spurious Emissions

Project Number: 0048-181017-01
EUT: Fiber to Antenna System/ Booster FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Conducted Spurious Emissions
Plot Name: Band | Spurious
Configuration: Input: CW. Output Port: EUT
¥ Agilent
Mkr2 433 MHz
Ref 6 dBm #Atten 16 dB -50.93 dBm
#Peak [o
Log |2
1
dB/
———
i] ¢ o
-43.8
dBm <4)‘
Lgﬂ"." A, e N I N —
V1 52
Start 9 kHz Stop 10,006 GHz
#Res BH 108 kHz YEH 3608 kHz Sweep 955.7 ms (6AL pts)
Marker Trace Type ¥ Axic Amplitude
1 (1 Frag 167 MHz -A.18 dBm
2 1y Fraeg 433 MHz -56.93 dBm
3 (1 Freg 268 MHz -53.86 dEm
4 1y Fraeg 3.117 GHz -72.51 dBm
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Project Number:

0048-181017-01

EUT: Fiber to Antenna System/ Booster FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Conducted Spurious Emissions
Plot Name: Band Il Spurious

Configuration:

Input: CW. Output Port: EUT

- Agilent
Mkrd 7.56 GHz
Fef 4 dBm #Atten 14 dB —-74.65 dBm
#Peak [ ©
log  [—
18
dB/
| ]
2 — Fa
o ¢
-43.8
dBm 4
Lgfy e B
W1 52
Start 9 kHz Stop 10.80 GHz
#Res BH 108 kHz VEW 388 kHz Sweep 955.7 ms (1081 pts)
Marker Trace Type * Axis Amplitude
1 [ Freg 418 MHz -1.82 dBm
2 [ Freg 28 MHz -52.82 dBm
3 [ Freq 828 MHz -47.13 dBm
4 [ Freq 7.56 GH=z -74.65 dBm
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EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL002
Report Number: 0048-181017-01

Project Number:

0048-181017-01

EUT: Fiber to Antenna System/ Booster FTA-DL002
SN: PT002
Tested By: Wei Li
Temperature: 70°F
Humidity: 30%
Section: Conducted Spurious Emissions
Plot Name: Band Ill Spurious

Configuration:

Input: CW. Output Port: EUT

- Agilent
Mkrd 8.15 GHz
Fef 4 dBm #Atten 14 dB -72.84 dBm
#Peak )
Log 1
18
dB/
2_6_
o 2
-43.8
dBm é
LgFiv st gemfe Lol ] I
W1 52
Start 9 kHz Stop 10.80 GHz
#Res BH 100 kHz VEH 388 kHz Sreep 9595.7 ms (1061 pts)
Marker Trace Type * Axis Amplitude
1 [ Freg 7EA MHz -1.6H dBm
2 [ Freg 38 MHz -54.12 dBm
3 [ Freq 428 MHz -5A.93 dBm
4 [ Freq 8.13 GH=z -72.84 dBm
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002 Report Number: 0048-181017-01

Section 9. Frequency Stability Measurements

. Frequency stability . KDB 935210 D05
Name of Test: measurements Test Standard: Part 90.219(e)(4)(i)
Tested By: WEI LI Test Date: | 10/17/2018-01/18/2019

Minimum per KDB 935210 D05 Indus Booster Basic Meas v01r02, Section 4.8
Standard:

Method of Refer to FCC Part 90.213 limit
Measurement: Frequency Stability vs Temperature Variation and
Power Supply Voltage Variation.

Test Result: Complies

Test Data:
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

A. Frequency Stability vs . Voltage

Nominal voltage =120Vac ( provided to Power Box for +48Vdc output), 85% &115% of

S.T.V., T=25C, Choose Nominal Middle channel frequency =412MHz

Voltage Freq-Hz Error-ppm Limit(ppm)
85% Nominal 102 411999964 0 1
Normal 120 411999965 0 1
115% Nominal 138 411999965 0 1
B. Frequency Stability vs. Temperature
Nominal voltage =120Vac (output+48Vdc),
Nominal Middle channel frequency =412MHz
Temperature © Measured Frequency Error | Error in ppm Limit
Frequency (Hz) | (Hz)
-30 411999970 510.01 1
-10 411999965 00 1
0 411999964 110 1
10 411999964 110 1
20 411999965 0|0 1
30 411999965 00 1
40 411999964 -110 1
50 411999962 310 1
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002 Report Number: 0048-181017-01

Section 10. Field Strength of Spurious

Name of Test: Field Strength of Test Standard: KDB 935210 D05
Spurious 2.1053
Tested By: DAVID TU Test Date: | 10/17/2018-01/18/2019

Minimum per KDB 935210 D05 Indus Booster Basic Meas v01r02, Section 4.9
Standard:

Method of Refer to Part 2.1053 & KDB 971168
Measurement:
Limit
-13dBm =82.2 dBuV/mat 3 m
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002

Model: FTA-DL002 Report Number: 0048-181017-01
Test Result: Complies
Test Data: See Attached Table(s)

* The pre-scan investigation shows that different digital modulation mode has no
evident effect on spurious measurements. CW is chosen for final data collection.
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FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

Operation Mode : SG Frequency at Band I: 160.1MHz (Rated Power)

Frequency Polarity Height Amplitude -13dBm Difference
Reading* Limit from limit
(MHz) [H. V] (m) (dBuV) @3m (dB)
(dBuV/m)

137.8 H 1.6 36.3 82.2 -45.9
145.7 H 1.6 36.9 82.2 -45.3
160.0 H 1.6 39.5 82.2 -42.7
177.9 H 1.4 35.0 82.2 -47.2
186.2 H 1.1 32.1 82.2 -50.1
304 H 1.0 32.6 82.2 -49.6
610 H 1.0 37.5 82.2 -44.7
880 H 1.0 42.0 82.2 -40.2
141.2 Vv 1.3 37.7 82.2 -44.5
159.7 Vv 1.2 40.4 82.2 -41.8
175.4 Vv 1.1 38.1 82.2 -44.1
190.2 Vv 1.2 39.2 82.2 -43.0
220.3 Vv 1.2 33.0 82.2 -49.2
286 Vv 1.1 31.9 82.2 -50.3
310 Vv 1.1 32.3 82.2 -49.9
490 Vv 1.1 35.9 82.2 -46.3
716 Vv 1.1 39.8 82.2 -42.4
840 vV 1.1 40.1 82.2 -42.1

*Peak reading. For emissions that have peak values close to ( or over) the specification limit
(if any) will be also measured in the quasi-peak or average mode to determine the compliance.
** Quasi-peak or Average Reading at this frequency.

Page 59 of 77

Advanced Compliance Laboratory, Inc. 210 Cougar Court, Hillsborough, NJ 08844, Tel: (908) 927 9288



FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

Operation Mode : SG Frequency at Band Il: 412.0MHz (Rated Power)

Frequency Polarity Height Amplitude -13dBm Difference
Reading* Limit from limit
(MHz) [H. V] (m) (dBuV) @3m (dB)
(dBuV/m)

43.6 H 1.6 33.7 82.2 -48.5
47.0 H 1.6 35.8 82.2 -46.4
50.4 H 1.6 36.3 82.2 -45.9
53.8 H 1.6 34.2 82.2 -48.0
100.1 H 1.8 36.2 82.2 -46.0
115.9 H 1.8 32.1 82.2 -50.1
284 H 1.2 32.8 82.2 -49.4
334 H 1.0 34.5 82.2 -47.7
412 H 1.0 35.3 82.2 -46.9
500 H 1.0 35.9 82.2 -46.3
534 H 1.0 36.6 82.2 -45.6
904 H 1.0 41.8 82.2 -40.4
43.2 Vv 1.2 41.0 82.2 -41.2
53.8 Vv 1.2 39.5 82.2 -42.7
92.9 Vv 1.1 34.9 82.2 -47.3
140.1 Vv 1.1 39.0 82.2 -43.2
146.0 Vv 1.1 36.2 82.2 -46.0
186.4 Vv 1.1 35.5 82.2 -46.7
300 Vv 1.1 33.9 82.2 -48.3
334 Vv 1.1 335 82.2 -48.7
412 Vv 1.1 35.8 82.2 -46.4
730 Vv 1.1 40.9 82.2 -41.3
870 Vv 1.1 41.5 82.2 -40.7

*Peak reading. For emissions that have peak values close to ( or over) the specification limit
(if any) will be also measured in the quasi-peak or average mode to determine the compliance.
** Quasi-peak or Average Reading at this frequency.
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FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

EUT: Fiber to Antenna System/ Booster
Model: FTA-DL002

Operation Mode : SG Frequency at Band I11: 760MHz (Rated Power)

Frequency Polarity Height Amplitude -13dBm Difference
Reading* Limit from limit
(MHz) [H. V] (m) (dBuV) @3m (dB)
(dBuV/m)

43.0 H 1.6 33.7 82.2 -48.5
47.3 H 1.6 35.8 82.2 -46.4
50.4 H 1.6 36.3 82.2 -45.9
53.8 H 1.6 34.2 82.2 -48.0
100.1 H 1.8 36.2 82.2 -46.0
115.9 H 1.8 32.1 82.2 -50.1
280 H 1.1 32.8 82.2 -49.4
336 H 1.0 34.3 82.2 -47.9
416 H 1.0 35.0 82.2 -47.2
500 H 1.0 36.5 82.2 -45.7
530 H 1.0 36.1 82.2 -46.1
760 Vv 1.0 41.4 82.2 -40.8
43.2 Vv 1.2 40.9 82.2 -41.3
53.8 Vv 1.2 39.8 82.2 -42.4
92.9 Vv 1.1 35.9 82.2 -46.3
140.1 Vv 1.1 37.8 82.2 -44.4
146.0 Vv 1.1 36.5 82.2 -45.7
186.4 Vv 1.1 34.8 82.2 -47.4
43.2 Vv 1.2 41.0 82.2 -41.2
300 Vv 1.1 33.9 82.2 -48.3
334 Vv 1.1 335 82.2 -48.7
412 Vv 1.1 35.8 82.2 -46.4
760 Vv 1.1 43.9 82.2 -38.3
870 vV 1.1 41.5 82.2 -40.7

*Peak reading. For emissions that have peak values close to ( or over) the specification limit
(if any) will be also measured in the quasi-peak or average mode to determine the compliance.
** Quasi-peak or Average Reading at this frequency.
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL0O02
Model: FTA-DL0O02 Report Number: 0048-181017-01

Section 11. Maximum Permissible Exposure

MPE estimate is given per 2.1091 of FCC Rules:
Given
i

whata

'f__,_-\'co-P-c):d
§=E*2/37%0

E = Fiald Stangth in Vols/mater

P =Powar in Watts

G = Numeric sntamas gsin

d = Distance o maters

S = Powar Dansity in millfsoatts square cantimater

Combinng squations and raceging the tsans to axpress ths distance as a fimction of the mmaining
varisbles yialds:

AN (@0 *P*G /GTO*Y)
Changing o wmits of Power to ggl} and Distsnce to am, using:

P (m) =P (W) / 1000 =d
¢ (cx) =100 * d (m)

d=100 * V(G0 *(P/1000) * GLLB770* 8))
d=022*V(P*G/S)

sieks

whas
d=distice nan
P=Power inggl}
G = Numaric sterma gain
S = Power Dansay m mW/am™2

Substituting the lograbmic form of power smnd gen using:
P (z3) =10 " (P (dBe) / 10) and
G (umenc) =10 (G @B / 10)

sl
d=0282*10"(@P+G)/20)/NS Equation (1)
$=00796*10 (P +(10)a?2 Equstion 2)
whats
d = MPE distence n cm
P =Powaer o dBru
G = Antanna Gein in dB4

S = Power Dansity Limit m mW/am"2

Equation (1) and the measured peak power is used to calculate the MPE distance.
Equation (2) and the measured peak power is used to calculate the Power density.

Limit:

S=1.0 mW/cm? for public ( un-controlled environment)*.
S=5.0 mW/cm? for professional ( controlled environment)

*ImW/ cm? is the reference level for general public exposure according to the OET Bulletin 65,
Edition 97-01 Table 1.
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EUT: Fiber to Antenna System/ Booster FCC ID: 2ARIM-FTA-DL002
Model: FTA-DL002 Report Number: 0048-181017-01

Results:

This EUT shall comply with RF exposure requirements stated in FCC KDB865664 section 2. and
KDB447498 section 7.

No Antenna is included in this a(saplication. As reference, typical max. gain of antenna is G=3dBi.
With P=+3dBm ( 3dB over rated power), using formula (1% or (2),

Minimum MPE distance d= 1.1 cm.

The intended and expected application for this product is for installation in a commercial
base station ( restricted access).

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm,
even if calculations indicate that the MPE distance would be less.
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EUT: Fiber to Antenna System/ Booster

Model: FTA-DL002

FCC ID: 2ARIM-FTA-DL0O02
Report Number: 0048-181017-01

Section 12. Test Equipment List

Manufacturer | Model | Serial No. Description Last | Cal Due
Cal mm/dd/
mm/dd/ yy
Yy
Agilent E4440A | US40420700 3Hz-26.5GHz Spec. Analyzer 6/06/17 6/06/19
R &S ESPI 100018 9KHz-7GHz EMI Receiver 8/25/17 8/25/19
HP HP8546A | 3448A00290 9kHz to 6.5GHz EMI Receiver 10/16/17 10/16/19
EMCO 3104C 9307-4396 20-300MHz Biconical Antenna 10/19/17 10/19/19
EMCO 3146 9008-2860 200-1000MHz Log-Periodic Antenna 10/19/17 10/19/19
Electro-Meterics |ALR-25M/30 289 10KHz-30MHz Active Loop Antenna 8/28/17 8/28/19
EMCO 3115 4945 Double Ridge Guide Horn Antenna 10/17/17 10/17/19
ARA MWH- 1013 18-26GHZ Horn Antena 10/02/17 | 10/2/2019
1826/B
R&S SMH 8942280/010 Signal Generator 8/25/17 8/25/19
RES-NET RFASB%ONFF 0108 30dB in-line Power Attenuator *
Lorch Microwave 5NF- AC3 Notch Filter *
800/1000-S
Lorch Microwave 5NF- AE10 Notch Filter *
1800/2200-S
Narda 3022 80986 Directional Coupler *
Lorch Microwave 5NF- AC3 Notch Filter *
800/1000-S

All Test Equipment Used are Calibrated Traceable to NIST Standards. Calibration

Interval: 2 Year.

* Functional Check and verified before each usage.
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