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P25 Phase 2 H-DQPSK, at AGC Threshold - Output 1
P25 Phase 2 H-DQPSK, +3 dBm Above AGC Threshold - Output 1

6.25 kHz FM, at AGC Threshold - Output 2
6.25 kHz FM, +3 dBm Above AGC Threshold - Output 2
12.5 kHz FM, at AGC Threshold - Output 2
12.5 kHz FM, +3 dBm Above AGC Threshold - Output 2
25 kHz FM, at AGC Threshold - Output 2
25 kHz FM, +3 dBm Above AGC Threshold - Output 2
P25 Phase 1 C4FM, at AGC Threshold - Output 2
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Downlink Output 1 Noise Measurement
Downlink Output 2 Noise Measurement

160.09 MHz, 6.25 kHz Intermodulation at AGC - Output 1
160.09 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC - Output 1...
160.09 MHz, 12.5 kHz Intermodulation at AGC - Output 1
160.09 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC - Output 1...
160.09 MHz, 25 kHz Intermodulation at AGC - Output 1
160.09 MHz, 25 kHz Intermodulation at +3 dBm Above AGC - Output 1
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161.00 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC - Output 1...
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161.91 MHz, 25 kHz Intermodulation at AGC - Output 1
161.91 MHz, 25 kHz Intermodulation at +3 dBm Above AGC - Output 1
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The attached report shall not be reproduced except in full without the written
permission of Timco Engineering Inc.

GENERAL REMARKS

Summary

The device under test does:

X Fulfill the general approval requirements as identified in this test report and
was selected by the customer.

] Not fulfill the general approval requirements as identified in this test report

Attestations

This equipment has been tested in accordance with the standards identified in this
test report. To the best of my knowledge and belief, these tests were performed using
the measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the
indicated standards are calibrated regularly in accordance with ISO 17025
requirements.

I attest that the necessary measurements were made at:
Timco Engineering Inc.

849 NW State Road 45
Newberry, FL 32669

Tested by:
Name and Title: Franklin Rose, Project Manager / Testing Technician

Date: 02/15/2018

Reviewed and approved by:
Name and Title: Tim Royer, Engineer

Date: 2/20/2018

APPLICANT:  FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 5 of 99




EUT DESCRIPTION

TIMCO

EUT Description

VHF DIGITAL REMOTE UNIT

EUT Detailed
Description

Dual-output* VHF Digital Fiber Optic DAS employing a non-
transmitting Host (Master)

FCC ID

P3TDH140-R

Model Number

DH140-R

Operating Frequency

Downlink: 160 -161.575, 161.775 -161.9625 MHz (TX)
Uplink: 153 - 156.2475 MHz (RX)

Type of Emission(s)

16KOF3E, 11K2F3E, 8K10F1E, 8K10F1D, 8K10F1W,

8K30F1E, 8K30F1D, 8K30F1W, 8K70D1W, 4KOOF1E,
4KOOF1D, 4KOOF1W, 4KOOF2D, 5K76G1E, 7K60FXE,
7K60FXD, 9K70F1E, 9K70F1D, 9K80D7W, 9K8OF1D,
9K8OF1E

EUT Power Source

X] 110-120Vac/50- 60Hz

[ ] DC Power

[] Battery Operated Exclusively

Test Item

[] Prototype

X] Pre-Production

[ ] Production

Type of Equipment

X Fixed

[] Mobile

[ ] Portable

Test Conditions

The temperature was 26°C with a relative humidity of 50%.

Test Exercise

The EUT was operated in a normal mode.

Applicable Standards

FCC CFR 47 Part 90.219, KDB 935210 D05 v01r01, 971168
D01 v02r02

Test Facility

Timco Engineering Inc. at 849 NW State Road 45 Newberry,
FL 32669 USA.

Designation #: US1070

Notes: *This equipment has two separate outputs meant to be used as SISO for different
service areas. For such equipment, FCC KDB 935210 D02 asks for the following grant
condition to be used:
“This filing has compliance demonstration information and test data only for SISO (single-
input single-output) booster system configurations; additional equipment authorization is
required to allow this device to be used in MIMO (multiple-input multiple-output) industrial
booster systems.”

APPLICANT:
FCC ID:
REPORT #:

FIPLEX COMMUNICATIONS INC.

P3TDH140-R
179AUT18TestReport_Rev4
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TEST RESULTS SUMMARY

TIMCO

§4.9

radiated

.. RESULT
FCC RULE PART Limit TEST DESCRIPTION PASS/FAIL
90.219(e)(1) AND Reportin
KDB 935210-D05 v01r01 oaiv | Input/output power PASS
§4.5 Y
KDB 935210-D05 v01r01 Reporting AGC PASS
§4.2 Only Threshold
KDB 935210-D05 v01r01 Reporting Out-Of-band PASS
§4.3 Only rejection
90.219(e)(4) AND . Input-versus-output
KDB 935210-D05 v01r01 Reg?‘rlt'”g signal PASS
84.4 Y comparison
90.219(e)(2) AND Noise
KDB 935210-D05 v01r01 9dB . PASS
§4.6 Figure
90.219(e)(3) AND Out-of-band/out-of-
KDB 935210-D05 v01r01 -13 dBm block PASS
84.7.2 Intermodulation
90.219(e)(3) AND Spurious Emissions
KDB 935210-D05 v01r01 -13 dBm PASS
Conducted
§4.7.3
90.213 AND
_ Frequency NOT
KDB 93521§(3r 205 v01r01 N/A Stability REQUIRED
20.219(e)(3) AND Spurious emissions
KDB 935210-D05 v01r01 -13 dBm PASS

APPLICANT:  FIPLEX COMMUNICATIONS INC.

FCC ID: P3TDH140-R

REPORT #: 179AUT18TestReport_Rev4

TABLE OF CONTENTS
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TIMCO

RF POWER OUTPUT and AMPLIFIER GAIN. §4.5

Rule Part No.: Part 2.1046(a), Part 90.219 (e) (1)
Requirements: 5.0Watts ERP
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

§ 4.5.1 General
§ 4.5.2 Determining Amplifier/Booster Gain
§ 4.5.4 Power Measurement Method 2: Using a power meter

The Input and Output power levels were recorded and the gain calculated using the
following formula:

Gain 48 = Output Power ¢sm — Input Power dsm

Test Data: Downlink Output 1 Measurement Table

Input Input Output Ant. Final Gain
Freq. AGC Power Power System | ERP (dBm) | ERP (W) (dB)
(MHz) (dBm) (dBm) Loss (dB)
160.0900 +0 -39.7 37.64 3.00 34.64 2.91 74.34
+3 -36.7 39.51 3.00 36.51 4.48 73.21
161.0000 +0 -39.7 38.16 3.00 35.16 3.28 74.86
+3 -36.7 38.94 3.00 35.94 3.93 72.64
161.9100 +0 -39.7 37.56 3.00 34.56 2.86 74.26
+3 -36.7 39.49 3.00 36.49 4.46 73.19
Test Data: Downlink Output 2 Measurement Table
Input Input Output Ant. Final Gain
Freq. AGC Power Power System | ERP (dBm) | ERP (W) (dB)
(MHz) (dBm) (dBm) Loss (dB)
160.0900 +0 -38.7 38.18 3.00 35.18 3.30 73.88
+3 -35.7 38.63 3.00 35.63 3.66 71.33
161.0000 +0 -38.7 38.15 3.00 35.15 3.27 73.85
+3 -35.7 38.36 3.00 35.36 3.44 71.06
161.9100 +0 -38.7 38.17 3.00 35.17 3.29 73.87
+3 -35.7 38.95 3.00 35.95 3.94 71.65

Part 2.1033 (C) (8) DC Input into the final amplifier

INPUT POWER: (110 VAC) (2.18 A) = 240 Watts Maximum

APPLICANT:  FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 8 of 99
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AGC THRESHOLD §4.2

Rule Part No.: KDB935210 § 4.2
Requirements: Reporting only, used to determine test input levels
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

§ 4.2 Measuring AGC threshold

Test Data: Downlink Output 1 Measurement Table

Gen Freq Gen Output Insertion Loss Booster Input | Booster Output
(MHz) (dBm) (dB) (dBm) (dBm)
162.00 -44.0 0.3 -43.7 34.95
162.00 -43.0 0.3 -42.7 36.05
162.00 -42.0 0.3 -41.7 37.09
162.00 -41.0 0.3 -40.7 38.14
162.00 -40.0 0.3 -39.7 39.11
162.00 -39.0 0.3 -38.7 39.4
162.00 -38.0 0.3 -37.7 39.4
162.00 -37.0 0.3 -36.7 39.4

Test Data: Downlink Output 2 Measurement Table

Gen Freq Gen Output Insertion Loss Booster Input | Booster Output
(MHz) (dBm) (dB) (dBm) (dBm)
162.00 -44.0 0.3 -43.7 32.91
162.00 -43.0 0.3 -42.7 34
162.00 -42.0 0.3 -41.7 35.05
162.00 -41.0 0.3 -40.7 36.1
162.00 -40.0 0.3 -39.7 37.18
162.00 -39.0 0.3 -38.7 38.18
162.00 -38.0 0.3 -37.7 38.18
162.00 -37.0 0.3 -36.7 38.18
162.00 -36.0 0.3 -35.7 38.13
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R

REPORT #: 179AUT18TestReport_Rev4 Page 9 of 99



TIMCO

OUT-OF-BAND REJECTION § 4.3

Rule Part No.: KDB 935210 §4.3 Out of band rejection
Requirements: Reporting Only

Procedure: KDB 935210 §4.3 Out of band rejection

OUT-OF-BAND REJECTION § 4.3 - OUTPUT 1

Test Data: Downlink Output 1 - 160.09 MHz

@ *RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 38.52 dBm

Ref 50 dBm *Att 10 dB SWT 115 ms 160.090000000 MHz
50 Offget 40]4 dB Markgqr 2 [T1 (]
2d.53 dBm
40 199.986874000 muz |EN
Markdr 3 [T1 |1
ﬂ 14.62 dBm
hes=ul o, iqo193125000MHa]
20 D1 18.54 dbBm ]
4
10
L — T
—-_-10 AC
NI Wi
0, ah
| T qum
ks il L
k69 4 b AN
Center 160.09 MHz 45 kHz/ Span 450 kHz
Date: 7.FEB.2018 15:47:06
System Rated Max Passband: 180 kHz
Low End of Band 20 dB Passband = 206.25 kHz
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS

FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 10 of 99



TIMCO

ENGINEERING,Inc.

Out-of-Band Rejection §4.3

Test Data: Downlink Output 1 - 161.00 MHz

@ *RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 38.37 dBm

Ref 50 dBm *Att 10 dB SWT 115 ms 161.000000000 MH=z

50 Offget 4044 dB Marker 2 [T1|]
19.90 dBm
1do.896879000 muz |[EN

—40

Markqr 3 [T1|]
RZEEE) 1dl 102129000 Moo

—30
LVL
4
20 D1 18.37 dBm 3
4
PS
—10
O
U 3DB
L 10 ac
t |

EAr W Vr “\L#W -

-50

Center 161 MHz 45 kHz/ Span 450 kHz

Date: 7.FEB.2018 15:50:12

System Rated Max Passband: 180 kHz

Middle of Band 20 dB Passband = 206.25 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 11 of 99




TIMCO

Out-of-Band Rejection §4.3

Test Data: Downlink Output 1 - 161.91 MHz

% *RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 38.10 dBm

Ref 50 dBm *Att 10 dB SWT 115 ms 161.910000000 MHz
50 Offget 4044 dB Markgr 2 [T1|]
2d.78 dBm
1d1.806879000 muz |IEN
a0 s
Markdr 3 [T1|]
[ VIEW)|
30
LVL
Y
20
D1 18.1 |dBm
4
Ps
10
L o 1
! 3DB
L 1o ac
--20 k \
L 50 Lﬂf Nihuk H{ﬁhwﬁ \ﬁLh&m! \ |
A M aafd R H M.ﬁ | |
i Ty 3 y
-50
Center 161.91 MHz 45 kHz/ Span 450 kHz

Date: 7.FEB.2018 15:53:51

System Rated Max Passband: 180 kHz
High End of Band 20 dB Passband = 206.25 kHz

Result: Output 1 Max 20 dB Passband = 206.25 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 12 of 99




OUT-OF-BAND REJECTION § 4.3 — OUTPUT 2

Test Data: Downlink Output 2 - 160.09 MHz

@ * RBW 2 kHz Marker 3 [T1 ]
VBW 5 kHz 14.26 dBm
Ref 50 dBm *Att 10 dB SWT 115 ms 160.193125000 MHz
50 Offfget 40/ 4 dB Markdr 1 [T1 |1
3d.28 dBm
140.09000q000 MHz
a0
Markdr 2 [T1 |1
2q.26 aBm
VAR 30 199 Q2 c 29000 ML
20 A
D1 18.2 dBm 5
ﬂ ' ﬂ
Lo 13
Lo ﬂ M ”
——-10

Lo L T U,L-{[RU "\IW

o v gl |t
hf W] g U“u W
-50
Center 160.09 MHz 45 kHz/ Span 450 kHz

Date: 7.FEB.2018 15:33:27

System Rated Max Passband: 180 kHz

Low End of Band 20 dB Passband = 206.25 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4

TIMCO

ENGINEERING,Inc.

LVL

PS

3DB
AC

TABLE OF CONTENTS
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TIMCO

ENGINEERING,Inc.

Out-of-Band Rejection §4.3

Test Data: Downlink Output 2 - 161.00 MHz

@ *RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 38.36 dBm

Ref 50 dBm *Att 10 dB SWT 115 ms 161.000000000 MHz
50 Offget 4044 dB Marker 2 [T1|]
149.60 dBm
.0 1do.896879000 muz |[EN
Markdr 3 [T1|]
VIEW| L 50 1od000 Mo
LVL
20 D1 18.3¢ dBm s
4
PS
-10

T e

L 10 ac

bl , w’ |
I Lmjw Mﬂuh e

-50

Center 161 MHz 45 kHz/ Span 450 kHz

Date: 7.FEB.2018 15:39:49

System Rated Max Passband: 180 kHz

Middle of Band 20 dB Passband = 206.25 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 14 of 99




TIMCO

Out-of-Band Rejection §4.3

Test Data: Downlink Output 2 - 161.91 MHz

% *RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 38.17 dBm

Ref 50 dBm *Att 10 dB SWT 115 ms 161.910000000 MH=z

50 Offget 40 J4 dB Markgr 2 [T1|]
2(¢.64 dBm

1d1.806879000 muz |IEN

Markgr 3 [T1|]
ﬂ 14.34 dBm
1 01231294000 Mp

40 g

<R
H
14
.
==

—20

D1 18.1 dBm

» ﬂ ] -
T e

L 10 ac

ATS \, .
_lew WML “ “\F mmw_ “ /

Y WiH

-50

Center 161.91 MHz 45 kHz/ Span 450 kHz

Date: 7.FEB.2018 15:42:10

System Rated Max Passband: 180 kHz
High End of Band 20 dB Passband = 206.25 kHz

Result: Output 2 Max 20 dB Passband = 206.25 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 15 of 99




TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Rule Part No.: 47CFR90.219(e)(4)
KDB 935210-D05 v01r01 §4.4

Requirements: A signal booster must be designed such that all signals that it
retransmits meet the following requirements:

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.

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

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).

Procedure: KDB935210 § 4.4 Input versus output signal comparison

The EUT was test for this requirement at 3 places in the band and the
data below represents the worst case.

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 16 of 99




TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON - TEST (INPUT) SIGNALS

Test Data: 6.25 kHz FM Test Signal

F Marker 1 [T1] RBW 100 Hz RE Att 20 dB
3 Ref Lv1l —-2.99 dBm VBW 5 kHz
0 dBm 160.99997996 MHz SWT 10 s Unit dBm
0 1
Vi|[T1] -2.99 dBnj
10 F F 140.99997996 MH=z
OPH 4.04809619 kHz
T T2
vTl [T1] -19.68 dBm
—20 v
140.997931587 MH=z
vVT: [T1] —-19.53 dBm
-30
1d1.00198397 MH=z
o %
-50
~60 ﬂ | i [ 1 !
|

4
o
K
~
o
=]
EEET
| =
[ —
=
—
L
e

IC
WN&M M‘H““kﬂﬂlﬁ i

-90

-100

-110

-120

Center 161 MH=z 2 kHz/ Span 20 kH=z

Date: 1.JAN.1997 00:27:18
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 12.5 kHz FM Test Signal

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl -5.94 dBm VBW 5 kHz
0 dBm 160.99894790 MHz SWT 25 s Unit dBm
0
‘1' Yi|(T1] -4.94 4B
“10 14d0.99894[790 MH=z
To OPH 6.21242(485 kHz
A
T Y vT]l [T1] -24.20 dBny
-20
140.99684[369 MH=z
VT3 [T1] -17.15 dBm

-30

/ \ 1d1.00308611 MH=Z
-40
o / \

l
i

s B LY
| dpaiy !ﬁ Mﬁf%@sﬂiﬁﬂ I : J‘Hﬂw WEE{HMM

=

-100
-110
-120
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 00:35:11
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 25 kHz FM Test Signal

/ Marker 1 [T1] RBW 300 Hz RE Att 20 dB
A
3 Ref Lvl -8.67 dBm VBW 5 kHz
0 dBm 160.99604208 MHz SWT 2.8 s Unit dBm
0
N vi1|[T1] -d4.67 4B
10 lY{ o 1do0.99604208 MHz
| \ ﬁ ” ‘ ‘ opH if2.42484970 xH=z
Al °
T1 [T1 -2d.11 dBn
_20 i I ‘12 [ !
‘ \ T 140.99383768 MH=z
ﬂ l‘ VTt [T1] -24.21 dBny
-30 [ | [
[ l 1d1.00626¢253 mMHEZ
M KB = [
. ﬁ} Ii
-60 Jl! \‘”‘\

—

~70 f

%%
s’T;"

Wl

i Alng |
-80 ¥4 m‘\fﬂéﬂ‘i&w 73 1{[1 |

-90

-100

-110

-120

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 00:18:10
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 C4FM Test Signal

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl -9.37 dBm VBW 5 kHz
0 dBm 160.99904810 MHz SWT 25 s Unit dBm
0
vi|rT1] -4.37 dBn
1
10 v 140.99904[810 MH=z
’LMM OPH 8.11623246 kH=z
pu‘d m vrl [T1] -24.56 dBn
-20 |
T ‘ 140.99594[188 MH=z
{; VT2 [T1] -24 .25 dBm
-30

i ‘1 \ 1d1.00405/812 MH=z
-40 / I} ‘d‘l
-50 // #i =wh
-60

-80

-90

i {WWWWWM 2

WW]WLMMHHJ“FP[L‘_

=

-100
-110
-120
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 00:37:28
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 LSM Test Signal

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl -8.76 dBm VBW 5 kHz
0 dBm 160.99914830 MHz SWT 25 s Unit dBm
0
) Vi|rT1] -4.76 dBn
“10 140.99914|830 MHz
A fi‘ oprH 8.81763527 kHz
‘m vrl [T1] —24.74 dBn
-20 T R
“E‘ 140.99554/108 MHz
‘-1 VTt [T1] -249.44 dBny
-30

a0 / f *{\4 \ 1100435872 mnz
/] \

-60
MASKD / \
-70

-80

-90

I~ ﬁﬂﬁmﬂﬂf‘ﬂﬂ MW}J‘MMM}W&

-100
-110
-120
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 00:52:08
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 2 H-CPM Test Signal

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@Ref Lv1l —-9.60 dBm VBW 5 kHz
O dBm 161.00015030 MH=z SWT 25 s Unit dBm
0

vi|[rT1) -4.60 dBn

10 141.00015030 MH=z
HJMﬁ_ﬁtﬁ OPH 8.116231246 kHz

a0 mﬂ,‘_[ JJL vT] [T1] -24.65 dBn

140.99594188 MH=z

‘1 VT2 [T1] -24.67 dBnj
-30 r

/ "H \ 1d1.00408812 MH=Z
a0 f i

/4 6\
|

-60 J{'
; ﬂ [}
f

-70

/| u
s 3
WWMMW%WW o

-100
-110
-120
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 00:39:06
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 2 H-DQPSK Test Signal

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl -10.67 dBm VBW 5 kHz
0 dBm 160.99924850 MHz SWT 25 s Unit dBm
0
vi|[T1] -1d.67 dBm
L 1d0.99924850 MH=z
-10 w
E[MME’\ OPH 9.91983968 kH=z
Y
ﬂf‘ K vT] [T1] -271.83 dBr
-20 = i‘
‘ﬂ; 14d0.99514[028 MH=z
T vT [T1] -24.90 dBny
-30 . I
/ IM 1 \ 1d1.0050€¢012 MHZ
-40 f L
. / 1 L \
[ |
_60 K
MASKD / \
-70
-80
-90 ql&l

-100

o i)

v

%
%W“«_Wﬂt}m“ﬂ“‘%{&‘“

-110

-120

Center

Date:

APPLICANT:

FCCI
REPO

D:
RT #:

1.JAN.1997

161 MH=z 5 kHz/

00:40:20

FIPLEX COMMUNICATIONS INC.
P3TDH140-R
179AUT18TestReport_Rev4

Span 50 kH=z

TABLE OF CONTENTS

Page 23 of 99



TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON - OUTPUT 1

Test Data: 6.25 kHz FM, at AGC Threshold - Output 1

/ Marker 1 [T1] RBW 100 H=z REF Att 20 dB
3
@Ref Lv1l 35.25 dBm VBW 5 kHz
38.6 dBm 160.99997996 MHz SWT 10 s Unit dBm
38.6
40.4 pB Offs¢t vi|rT1) 39.25 dBn
30 P P 1d9d0.99997996 MH
ﬂ ﬂ OPH 4.04809619 kH=z
20 T 12 vT [T1] 14.57 dBnj
Z 19g0.99793587 MH=z
10 Vrd [T1] 1§.74 dBn
141.001981397 MH=z
0 |
-10
! | f
-20 | I b . I
INRRAIIA
M > KE ‘ﬁﬁ - ‘1 ‘
-30 rl’[{f‘j\mll rﬁ‘ - - F‘ril {rr.ffk
I \
ﬂ\l WHLF“LFHM
—-40 i u w |
|
-50
-60
-70
-81.3
Center 161 MH=z 2 kHz/ Span 20 kHz
Date: 1.JAN.1997 01:04:13
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

Test Data: 6.25 kHz FM, +3 dBm Above AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

¢ Marker 1 [T1] RBW 100 H=z RF Att 20 dB
@Ref Lvl 35.17 dBm VBW 5 kHz
38.6 dBm 160.99997996 MHz SWT 10 s Unit dBm
38.6
40.4 pPgB Offsgt Vi|[T1] 39.17 den
LIMIT CHEfK : PASSHD
30 N N 1d0.99997906 MH
l\ l\ opH 4.04809619 kHz
20 T 12 vrl [T1] 1d.45 dBn
)‘ I 1d0.99793587 MH=z
10 VTP [T1] 14.62 dBn
1d1.00198397 MH=Z
0 i
-10 ‘
” /
Ll Pyl
-30 f o 4 JL L hi e
W{P‘ Nﬁle ' / UIWKN‘A
] N T A
%MMF — MW
-50
-60
-70
-81.3
Center 161 MH=z 2 kHz/ Span 20 kH=z
Date: 1.JAN.1997 01:05:00
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 12.5 kHz FM, at AGC Threshold - Output 1

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl 32.20 dBm VBW 5 kHz
38.6 dBm 160.99894790 MHz SWT 25 s Unit dBm
38.6
40.4 pB Offsgt 1 vi|rT1) 34.20 dBn
\ 4
30 1d0.99894|790 MH
T2 OPH 6.21242(485 kHz
20 Y VTl [T1)] 19.67 dBm
LR
s 140.99684[369 MH=z
10 VTt [T1] 21.06 dBn

/ \ 1941.00305611 MH=z
0
2o / \

-20

Y |/ : ,um ”ﬂiﬂ, [ \|
. ' WMMW | IR . ‘
P M;Mﬂu Of ' ‘“‘ﬁq}“ﬂjf'wij&}"{kﬂ il

-so—1W

-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:07:47
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

Test Data: 12.5 kHz FM, +3 dBm Above AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl 32.31 dBm VBW 5 kHz
38.6 dBm 161.00095190 MHz SWT 25 s Unit dBm
38.6
40.4 pB Offsgt 1 vi|rT1) 34.31 dBn
A 4
30 1d1.000951190 MH
T2 OPH 6.21242(485 kHz
20 -k Y Vol [T1] 19.87 dBm
A 140.99684[369 MH=z
10 VTt [T1] 21.17 dBnj
/ \ 141.00305611 MHz

-10

7
i
=

“{bjhw‘ﬁ Hj‘ Ik

-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:06:42
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 25 kHz FM, at AGC Threshold - Output 1

/ Marker 1 [T1] RBW 300 Hz RE Att 20 dB
&
3 Ref Lvl 29.46 dBm VBW 5 kHz
38.6 dBm 160.99604208 MHz SWT 2.8 s Unit dBm
38.6
40.4 pB Offsgt vi|[rT1] 2d.46 dBn
LIMIT CHEgK H PASSED
30 1d0.99604/208 MH
N{‘ q OPH 12.42484[970 kHz
20 Tl | VTl [T1] 17.95 dBnf
‘T 140.99383768 MH=z
10 [E ,{ ! [ VT3 [T1] 19.92 dBm
\ 1d1.00626253 MHz
MASKRE L
0 ﬁ h rU U F
-10 lﬂ h . f

-20 ’I ,lr

-30 ﬁl[U
-40 ! ¥ ) {Mﬁﬁmgrumr
P Al = il V.

P

=,

F

= |
<

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 01:03:12
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
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TIMCO

Test Data: 25 kHz FM, +3 dBm Above AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 300 Hz RE Att 20 dB
A
3 Ref Lvl 29.46 dBm VBW 5 kHz
38.6 dBm 160.99604208 MHz SWT 2.8 s Unit dBm
38.6
40.4 pB Offseget vi|[T1] 2d.46 dBn
LIMIT CHEgK H PASSED
30 1d0.99604208 MH
lwl‘ ﬂ OPH A2 .424a84970 xu=Z
20 T ‘ | vrl [T1] 14.95 dBn

i1l

10

|

J
i I,
- OIIW}’ Lo ij{ﬁ IHJLBA AJ‘LH%L\ A

‘T 140.99383768 MH=z
I VT3 [T1] 19.90 dBmy

( 191.00626253 MH=z

N

—
—_—

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 01:01:37
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 C4FM, at AGC Threshold - Output 1

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@Ref Lvl 28.86 dBm VBW 5 kHz
38.6 dBm 160.99944890 MHz SWT 25 s Unit dBm
38.6
40.4 pPB Offset Vi|[T1] 2¢.86 dBn
1

30 - 1d0.99944890 MH

Lﬂ"’% OPH 8.11623246 kHz
20 ﬂ‘r VTl [T1] 4.97 dBm

* Yoo
\E 140.99594/188 MHz

10 VT2 [(T1] 13.89 dBm

' /Mf 14}\&\
/ i % \

EEEHAA

, \
ﬁlﬁ !

-40

s o ps

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 01:12:47
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 C4FM, +3 dBm Above AGC Threshold - Output 1

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@Ref Lv1l 29.29 dBm VBW 5 kHz
38.6 dBm 160.99914830 MHz SWT 25 s Unit dBm
38.6
40.4 HB Offset vilrris >d 59 asn
30 i 1d40.99914|830 MH
%ﬂk OPH 8.11623246 kHz
20 MN N VTl [T1] 14.28 dem
Th \'{‘ITZ 1do.99594f188 MH=Z
10 ‘K VT2 [T1) 13.43 dBm

/ L\

Y |/ 0 \|
i

-40 ol |
WWAMMVY TR TR
-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:14:14
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 LSM, at AGC Threshold - Output 1

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@Ref Lv1l 28.44 dBm VBW 5 kHz
38.6 dBm 160.99934870 MHz SWT 25 s Unit dBm
38.6
40.4 pPB Offset Vi|[T1] 2¢.44 daBn
30 . 1d0.99934[870 MH
F’U({ OPH 8.91783567 kH=z
20 df ﬂ‘*u VTl [T1] 11.94 dBm

X

I ‘ i 1d0.99554|]108 MH=z
10 g V1] [T1] 1d.40 dBm
/ y’l \ 141.00445892 MH=z
| '

/ F |

-10 I
-20 E
\

Mm“ ! |
ol iy nj

-50

-60

-70

-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 01:25:46

Additional findings: The retransmitted Linear Simulcast Modulation signal
passes FCC 90.210(d). Emissions were <1 dB under the emission mask
at/near the 250% points.
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TIMCO

Test Data: P25 Phase 1 LSM, +3 dBm Above AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

4 Marker 1 [T1] RBW 100 H=z RE Att 20 dB
<%%>Ref Lvl 28.91 dBm VBW 5 kHz
38.6 dBm 161.00075150 MH=z SWT 25 s Unit dBm
38.6
40.4 HB Offs¢t vi|rT11 >2d.91 d4dBm
30 - 1d1.0007510 50 MH

[M‘LM}‘M,L OPH 8.91783567 kHz
. 7'

20 Vol [T1] 12.78 dbmnj
rﬂw uu‘ﬁ; 140.99554[108 MH=z
10 VT [T1] 11.16 dBny
/ ”[ {Hﬁ \ 141.00445892 MH=z
| / | | \
-10
-20

MASKD

o Wi I
» | W‘F‘ A rﬁm WWL MWM}{M&“W

-50
-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:27:31

Additional findings: The retransmitted Linear Simulcast Modulation signal
passes FCC 90.210(d). Emissions were <1 dB under the emission mask
at/near the 250% points.
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TIMCO

Test Data: P25 Phase 2 H-CPM, at AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
<%%>Ref Lv1l 28.73 dBm VBW 5 kHz
38.6 dBm 160.99964930 MHz SWT 25 s Unit dBm
38.6

40.4 HB Offsg¢t \ ZR LR >d.73 aed

30 i 1d40.99964[030 MH
&w\hﬂh OPH 8.01603206 kH=z
20 ! M(‘t‘ VTl [T1] 14.74 dBnj
T)F kz 140.99604208 MH=z
Y | VT3 [T1] 1d.57 dBm

[F‘[ 191.00405812 MH=z
} {

e

-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:17:39
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
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TIMCO

Test Data: P25 Phase 2 H-CPM, +3 dBm Above AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB

@Ref Lv1l 28.47 dBm VBW 5 kHz
38.6 dBm 161.00015030 MHz SWT 25 s Unit dBm

38.6

40.4 QOB Offset VYi|[(T1] 2g.47 dBn
30 I 1d1.00015030 MH
MU[ K‘ OPH 8.21643/287 kHz
20 I "qu Vol [T1] 14.43 dBm
T]fr W 1d4o0.99594188 MH=Z

=g
04
H

[T1] 14.98 dBm

10 r? E
\ 191.00415832 MH=z

i
_ i
i o L

|
40 f [
bl LTI P

L
'—,ﬁ
-.""—E'IH-T

-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 Ol:16:21
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TIMCO

Test Data: P25 Phase 2 H-DQPSK, at AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@ Ref Lv1l 27 .81 dBm VBW 5 kHz
38.6 dBm 160.99984970 MHz SWT 25 s Unit dBm
38.6
40.4 BB Offspt wil|rr1g 54.81 dBm
30 1d0.99984|970 MH

1
jmﬂh{‘k’ OPH 9.71943|888 kHz
b o
A

20 | VTl [T1] 14.71 dBnj
1

1 04 1d0.99524048 MHz

10 ‘VJ VT [T1] 19.62 dBny

/] I\

2 l“l
\‘J{iﬁ \|

[
I
. ‘
» WMM f‘ !E' \[‘“Jk&mf & “"W}MMH tJJ

uﬂ“

3

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 01:20:00
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TIMCO

Test Data: P25 Phase 2 H-DQPSK, +3 dBm Above AGC Threshold - Output 1

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@Ref Lv1l 28.64 dBm VBW 5 kHz
38.6 dBm 160.99894790 MHz SWT 25 s Unit dBm
38.6
40.4 BB Offs¢t vilrr1g >d.64 asm
30 : 1d0.99894/790 MH
Np‘m oPH 1o.02004008 kH=z
20 lw ‘- ‘ﬁk Vrl [T1] 11.88 dBn
s ﬂu ‘1‘2 140.99504008 MHz
10 ﬁ E( VT2 [T1) 13.81 dBm

P \ i cosodoizs wis
! /l ?\
/]
z’
[

-20

U j‘;{,{m o "W AT
a0 WWMF%M‘JV W % \"\[1‘\[ ﬁ%ﬂp}xd‘ W i

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 01:21:09
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON - OUTPUT 2

Test Data: 6.25 kHz FM, at AGC Threshold - Output 2

-30 [ zﬂf

T
i AT k il

/ Marker 1 [T1] RBW 100 H=z RE Att 20 dB
&
3% Ref Lvl 38.30 dBm VBW 5 kHz
40.9 dBm 160.99997996 MHz SWT 10 s Unit dBm
40.9 1
40.4 HB Offset W vi|[T1] 39.30 dBm
140.99997996 MH=z
30
OPH 4.04809619 kH=z
Th T2
v vT] [T1] 21.38 dBn
20
r 140.99793[587 MH=z
VT2 [T1] 21.78 dBnj
10 \ Td1.001083907 Moz
0
-10
-20 , | J [ I
- . T -
[
'3

-50

-60

-70
-79.0

Center 161 MH=z 2 kHz/ Span 20 kHz

Date: 1.JAN.1997 04:38:16
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TIMCO

Test Data: 6.25 kHz FM, +3 dBm Above AGC Threshold - Output 2

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lv1l 38.30 dBm VBW 5 kHz
40.9 dBm 160.99997996 MHz SWT 10 s Unit dBm
40.9 L
40.4 pPB Offsgt Vi1i|[T1] 34.30 dBn
LIMIT CHEfK : PASSEHED
140.99997996 MH=z
30
OPH 4.04809619 kHz
Th 2
v vTl [T1] 21 .35 dBm
20
[ 1d0.99793587 MH=z
VT3 [T1] 21.75 dBn

10 \\ 1dq1.001I98397 MH=z
0 4

n
-20 l ‘IJ (AL rl f
NI

5 M J\[‘W g l ﬁlﬁ[ﬁ\mﬂ{l :

-50

-60

-70
-79.0

Center 161 MH=z 2 kHz/ Span 20 kH=z

Date: 1.JAN.1997 04:38:56
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 12.5 kHz FM, at AGC Threshold - Output 2

TIMCO

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl 35.14 dBm VBW 5 kHz
38.6 dBm 160.99894790 MHz SWT 25 s Unit dBm
38.6 il
40.4 pB Offseget A 4 vi|rT1) 39.14 dBn
30 1d0.99894|790 MH
T2
v OPH 6.21242(485 kHz
20 Th VTl [T1] 17.59 dBn
s
140.99684[369 MH=z
10 VTt [T1] 24.36 dBn

0 / N

1.00305611 MH=z

/ \

-20

I |/ [ LA i i“! L \|

L Tl
WMWMHWWW oz

EHWJ‘MMI‘M"

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 04:30:02
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TIMCO

Test Data: 12.5 kHz FM, +3 dBm Above AGC Threshold - Output 2

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl 35.18 dBm VBW 5 kHz
38.6 dBm 160.99894790 MHz SWT 25 s Unit dBm
38.6 il
40.4 HB Offs¢et A 4 vi|[(T1] 39.18 dBm
LIMIT CHE(EH : PABSED
30 1d0.99894|790 MH
T2
v OPH 6.21242(485 kHz
20 TJ] VTl [T1] 174.66 dBnj

140.99684|369 MH=z

VT3 [T1] 24.39 dBnj

10
/ \ 1941.00305611 MH=z
0

/ \
-20 1
1 R}
s AR | A
-30 14 i 'E‘[\ -1q \l.
v U
—40 [ 1 A#Wﬂlﬂ K{‘Aﬁl’iﬂa‘ ‘r I
!
T T MWWMRM ,,
-50
-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 04:31:19
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 25 kHz FM, at AGC Threshold - Output 2

/ Marker 1 [T1] RBW 300 Hz RE Att 20 dB
A
3 Ref Lvl 32.44 dBm VBW 5 kHz
38.6 dBm 160.99604208 MHz SWT 2.8 s Unit dBm
38.6
40.4 HB Offset 1 vi1|[T1] 379.44 dBn
30 HIE ' 1do.09604208 My
i
‘ opH 12 .42484970 kH=z
T1 .
20 i AN HINE vrd rrag 2d.77 4aed
l‘l ‘ \ ‘ \ ‘ [N 1do.99383768 MHZ
10 THTH ﬂ, [F‘; l‘ Vrd [(T1] 1d.15 dBnj
“ \ 141.00626253 MH=z
MASKE [‘ ? ‘ ‘
0 I

——

———

-
-

-10

——

e —

-20

-30 r rﬁ
M" bl
ofehili g WM&KJM}W o

_r ]
S —

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 04:33:43
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TIMCO

Test Data: 25 kHz FM, +3 dBm Above AGC Threshold - Output 2

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 300 Hz RE Att 20 dB
A
3 Ref Lvl 32.31 dBm VBW 5 kHz
38.6 dBm 161.00405812 MHz SWT 2.8 s Unit dBm
38.6
40.4 HB Offset 1 vi|[rT1] 379.31 dBn
LIMIT CHEfK H f;%SSED
30 lTin — 1 1d1.00405/812 MH
Tl{ ‘” I \ [‘ ‘} . oPH if2.42484970 xH=z
20 A AN DR o] 71y 2d.65 dBm
l \ W 1do.99383768 MHZ
10 ll‘r ﬂ ﬂ ‘ l VT3 [T1] 19.01 dBmy

o ,‘H u\ U \H . ooeodeos s
f” I

-20

=
e
[

L=

-40

-30 | |
MMMWWUW& P bapng o

I

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 04:32:16
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 C4FM, at AGC Threshold - Output 2

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
4
3 Ref Lvl 29.53 dBm VBW 5 kHz
38.6 dBm 160.99934870 MHz SWT 25 s Unit dBm
38.6
40.4 pPB Offset Yi|rrig 29.53 dBn
1
30 v 1d0.99934[870 MH
Nd“!mu oPH 8.11623246 kHz
20 ﬂil = VTl [Ti] 14.32 demn
T1 b
140.99604208 MH=z
10 I VT2 [T1) 11.87 dBm

\ 191.00415832 MH=z

/7

-20

MASKD /

-40

A

gl

-60

M.
‘\W‘Mﬂk}‘ LA JuAl] M

i

-70

-81.3

Center 161 MH=z

Date: 1.JAN.1997 02:01:21

5 kHz/
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 C4FM, +3 dBm Above AGC Threshold - Output 2

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl 29.34 dBm VBW 5 kHz
38.6 dBm 160.99934870 MHz SWT 25 s Unit dBm
38.6
40.4 pPB Offset Vi|[T1] 2d4.34 daBn
LIMIT CHEgK H PRAESED
30 v 1d0.99934[870 MH

m oprH 8.11623246 kHz

20 . | vrl [T1] 11.73 dBn
‘E‘T2

liﬁ\ 140.99594188 MH=z

10 I m VT2 [(T1] 14.05 dBm

1 1 1d1 00409812 MH=
o / ; ‘\1{‘4\
/ %ﬁ\
f i
ar. Y\

-40

ool WMN ‘Mﬂﬂlﬂdjmmqqmpp

-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 02:02:17
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TIMCO

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 LSM, at AGC Threshold - Output 2

/ Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@Ref Lv1l 26.85 dBm VBW 5 kHz
38.6 dBm 160.99914830 MHz SWT 25 s Unit dBm
38.6
40.4 BB Offs¢t vilrr1g >d.85 asm
30 1 1d0.99914/830 MH
4Mlﬁj OPH 8.81763527 kHz
20 M {[L r VTl [T1] 1.17 dBn
- ‘4 140.99564(128 MHz
10 1‘%«2‘ Vrd [T1] g.37 den

\ 191.00445892 MH=z
1
2o / \

-20

|

‘I

i W ¥ *ﬂ\kﬂx“m{ﬂ Al j[I r\q[}”
4L W | - m 1

-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 02:16:44

Additional findings: The retransmitted Linear Simulcast Modulation signal
passes FCC 90.210(d). Emissions were <1 dB under the emission mask
at/near the 250% points.
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TIMCO

Test Data: P25 Phase 1 LSM, +3 dBm Above AGC Threshold - Output 2

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@ Ref Lv1l 28.89 dBm VBW 5 kHz
38.6 dBm 160.99934870 MHz SWT 25 s Unit dBm
38.6
40.4 pPB Offset Vi|[T1] 2¢.89 dBn
30 i 1d0.99934870 MH

140.99554108 MH=z

Piﬂﬂ4 OPH 8.91783567 kH=z
20 uﬁ‘ VTl [T1] 14.13 dBm|
e
10 g ) V1] [T1] 1d.61 dBm
/ F‘J k \ 141.00445892 MH=z
g |
| / N ‘ \
-10
-20 \

o g | - gl

—_—

-50
-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 02:11:26

Additional findings: The retransmitted Linear Simulcast Modulation signal
passes FCC 90.210(d). Emissions were <1 dB under the emission mask
at/near the 250% points.
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TIMCO

ENGINEERING,Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 2 H-CPM, at AGC Threshold - Output 2

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl 28.96 dBm VBW 5 kHz
38.6 dBm 161.00025050 MHz SWT 25 s Unit dBm
38.6
40.4 QOB Offset VYi|[(T1] 24.96 dBn
L
30 1d1.00025050 MH
OPH 8.21643287 kHz
sk M
7| VTl [T1] 14.49 4By

VT3 [T1] 14.88 dBm

/ jWJ ‘{m‘{r \ 1d1.00415832 MHz
J T

-20

e /
e
ol g h i DT

20
T]F'[
ﬁ ﬁz 1d0.99594|]188 MH=z

.,_,,_‘_NI'E&
%'i‘

-60
-70
-81.3
Center 161 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 02:05:51
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TIMCO

Test Data: P25 Phase 2 H-CPM, +3 dBm Above AGC Threshold - Output 2

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB

<%%>Ref Lv1l 28.73 dBm VBW 5 kHz
38.6 dBm 161.00005010 MHz SWT 25 s Unit dBm

38.6

40.4 HB Offs¢t vil|rr1g >d.73 aem
30 < 1d1.00005/010 MH
IU‘M oprH 8.21643287 kHz
20 ‘qu u/ VTl [Ti1] 14.63 dBnf
H 2 140.99594[188 MH=z
VT3 [T1] 14.23 dBm

10 {
/ I kﬂ{ \ 141.00415/832 MH=z

o d [

[} [\

-20

i -y A

f |
-40
g :

sl i ”@wmw%wm

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 02:04:54
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TIMCO

Test Data: P25 Phase 2 H-DQPSK, at AGC Threshold - Output 2

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
&
3 Ref Lvl 28.36 dBm VBW 5 kHz
38.6 dBm 161.00015030 MHz SWT 25 s Unit dBm
38.6
40.4 HB Offs¢t \ ZR LR >d.36 aed
30 1d1.000715030 MH
.[I\ OPH 9.71943888 kH=z
20 [ [ 12 VTl [T1] 14.82 dbm
1, Mxy
14d0.99524[048 MH=z

10 VT2 [(T1] 17.04 dBm
/ ﬁ ‘J{ \ 141.00495992 MH=z
t \

-10

3: — AﬂT/ 1 g \u
Lot i i, J{W-""W% o)

=

T

T ——
—

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 02:07:14
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TIMCO

Test Data: P25 Phase 2 H-DQPSK, +3 dBm Above AGC Threshold - Output 2

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
@Ref Lv1l 28.00 dBm VBW 5 kHz
38.6 dBm 161.00005010 MHz SWT 25 s Unit dBm
38.6
40.4 HB Offsg¢t wil|rr1g >d.00 daBm
30 ] 1d1.00005010 MH
whm OPH 9.81963928 kH=z
20 [ II Klrr VTl [T1] 11.41 dBny
W [‘{K 140.99514028 MH=z
10 4 VT [T1] 14.98 dBnj

| /g AN R e

/|

|
|

-30

it I,/ .41_4 UJ% e
mm@ﬁﬁﬂ#'www b W%QMMM

-50

-60

-70
-81.3

Center 161 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 02:09:33
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TIMCO

NOISE FIGURE §4.6

Rule Part No.: 47CFR90.219(e)(2)
KDB 935210-D05 v01r01 §4.6
Requirements: 9 dB
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

§ 4.6 Noise Figure Measurements

1MA178_2e R&S Application Note the Y Factor Technique Noise Figure
§ 2 Background Theory and Equations
§ 3 Detailed Measurement Steps

Setup Diagram:

Calibration Measurement

OnfOff [ -

Control

7 onloff
DuT
Control

Amplifier

“+~Noise Source

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
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TIMCO

ENGINEERING,Inc.

NOISE FIGURE §4.6

Test Data: Downlink Output 1 Noise Measurement

161 15,13 9782.880151 290

Step 1 Calibration of Noise Source with ESU 40

-112.78 5.27 -104.04 39.45 7.48 1174.57 7.03

Step 2 Noise Measurement with EUT

-65.33 293089.32 -44.56 34994516.70 119.40 -209.82 -5.58

Step 3 Noise Figure Calcualtion for EUT

1015450.476 60.07 -209.82 -5.58 9.00 14.58

Test Data: Downlink Output 2 Noise Measurement

161 15.15 9782.880151 290

Step 1 Calibration of Noise Source with ESU 40

-112.78 5.27 -104.04 39.45 7.48 1174.57 7.03

Step 2 Noise Measurement with EUT

-56.35 2317394.65 -46.09 24603676.04 10.62 697.10 5.32

Step 3 Noise Figure Calcualtion for EUT

652152.2818 58.14 697.10 5.32 9.00 3.68

Result: Meets Requirements
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TIMCO

OUT OF BAND / OUT OF BLOCK EMISSIONS §4.7

Rule Part No.: 47CFR90.210
KDB 935210-D05 v01r01 §4.7.2
Requirements: -13 dBm
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

§ 4.7.1 General
§ 4.7.2 Out of Band/ Out of block emissions conducted measurements

INTERMODULATION §4.7.2 - OUTPUT 1

Test Data: 160.09 MHz, 6.25 kHz Intermodulation at AGC - Output 1

:Ra * RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 34.55 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.086794872 MHz

50 Offfet 4044 dB Markdr 2 [T

4.96 dBm

140.074294872 vuz |[EN

—40

HA

—30
LVL

—20

PS

10

3DB
AC

--10
D1 —-13 dBm

-y m‘\m

——-30

i
WQW WM bl Luﬂu

Center 160.09 MHz 10 kHz/ Span 100 kHz

Date: 7.FEB.2018 14:38:53
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ * RBW 300 Hz Marker 3 [T1 ]
VBW 3 kHz -13.58 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.080544872 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
39.69 dBm
.0 ‘ 140.086794872 iz |[EN
v Markdr 2 [T1[]
B - -14.73 dB
VIEW L 30 1do 07429049972 Mp
LVL
20
PS
-10
- o
3DB
--10 > s ac
D1 -13 {Bm
-—20 L/J‘FJ
[ A Il Hl i
L )

Center 160.09 MHz 10 kHz/ Span 100 kHz

Date: 7.FEB.2018 14:37:48

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH140-R
REPORT #: 179AUT18TestReport_Rev4 Page 55 of 99




TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 12.5 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.60 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.071250000 MHz
50 Offfet 40J4 dB Markdr 1 [T1 []
39.11 dBm
140.08375¢000 muz |IEN
L 20 -
T
A 4
e -
[ VIEW|
- 30
LVL
20
PS
-10
- o
3DB
L 10 ac
D1 -13 Bm S
y
--20 JF
- 30 F
Ay “&Mmhlﬂimu AL
Center 160.09 MHz 10 kHz/ Span 100 kHz

Date: 7.FEB.2018 14:39:44
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.00 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.058589744 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
39.97 dBm
140.08375do00 wuz |[EN
—40 T
A\ 4
e -
vIEwW
-30
LVL
-20
PS
-10
- o
3DB
L 10 ac
D1 —-13 diBm
v \
--20 -
--30 A[Vw} M

Center 160.09 MHz 10 kHz/ Span 100 kHz

Date: 7.FEB.2018 14:40:39
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 25 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -19.64 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.052339744 MHz
50 Offfet 40J4 aB Markdr 1 [T1]]
39.45 dBm
.0 : 1d0.07750¢000 muz |IEN
A\ 4
P -
[ VIEW|
-30
LVL
20
PS
-10
-o
3DB
- _10 ac
D1 -13 Bm
Y
--20
--30 [
—--40
L L LI
Center 160.09 MHz 10 kHz/ Span 100 kHz
Date: 7.FEB.2018 14:42:02
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -18.59 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.052339744 MH=z

50 Offget 40 4 dB Markdgr 1 [T1 |]
3¢.30 dBm

1d0.077504000 maz |[EN

40

30
LVL

—20

PS

10

3DB
ac

--10

D1 —-13 Bm
2

. |

--30

——40

: Aot livs 1 d

Center 160.09 MHz 10 kHz/ Span 100 kHz

-

Date: 7.FEB.2018 14:41:24
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 6.25 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -14.82 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.015705128 MHz
so Offfet 40Ja daB Markdr 1 [TL []
34.05 dBm
141.003044872 vuz |EN
-40
1 = )
= .
[ VIEW)
30
LVL
-20
PsS
-10
- o
3DB
--10 AC
2
D1 -13 Bm v
I .

--20

[
S

=

L, xw*M ' i]qi“”'

Uty i

Center 161 MHz 10 kHz/ Span 100 kHz

Date: 7.FEB.2018 14:43:19
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —13.23 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.990544872 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
34.89 dBm
.0 141.003044872 vuz |[EN
viEW

- 30

LVL
20

PS
-10
- o

3DB
L 10 = ac

D1 -13 {Bm ¥

L oo . v
- l Wuiu. \M M ’l‘
L _lo I [t Y I A“I ﬁﬂj\t
-50 u

Center 161 MHz 10 kHz/ Span 100 kHz

Date: 7.FEB.2018 14:44:36
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 12.5 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —14.75 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.031250000 MHz
50 Offfget 40J4 dB Markdr 1 (71 []
34.16 dBm
1d1.00625q000 muz |[IEN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -14.50 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.031250000 MHz
so Offfet 40Ja daB Markdr 1 [T1 [}
39.09 dBm
.0 1d1.00625d000 iz |[EN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 25 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -25.13 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.962339744 MHz
50 Offfet 40J4 aB Markdr 1 [T1]]
34.86 dBm
.0 1d1.01250¢000 muz |IEN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -26.61 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.962339744 MHz

50 Offget 40 4 dB Markdgr 1 [T1 |]
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 6.25 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -13.91 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.925705128 MHz
so Offfet 40Ja daB Markdr 1 [TL []
34.31 dBm
. : 1d1.9132049128 vuz |EN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —13.43 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.925705128 MHz
50 Offget 40J4 daB Markdr 1 [T1 |1
34.09 dBm
40 _ 1d1.913209128 muz|[EN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 12.5 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker ]
VBW 3 kHz 5.20 dBm
Ref 50 dBm *Att 10 dB SWT 1.15 s 161 250000 MHz
50 Offget 4044 dB Markdr 1
4.83 dBm
1 141 . 250000 MH=z
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.20 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.941250000 MH=z

50 Offget 40 4 dB Markdgr 1 [T1 |]
3¢4.83 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 25 kHz Intermodulation at AGC - Output 1

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -19.21 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.872339744 MHz
50 Offfget 40J4 dB Markdr 1 [T1 []
31.08 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -18.62 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.872339744 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
37.36 dBm
.0 1 1d1.922504000 iz |[EN
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INTERMODULATION §4.7.2 - OUTPUT 2

TIMCO

ENGINEERING,Inc.

Test Data: 160.09 MHz, 6.25 kHz Intermodulation at AGC - Output 2

®

Ref

*RBW 300 Hz
VBW 3 kHz
50 dBm *Att 10 dB SWT 1.15 s

Mar

ker 2

160.0
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -13.09 dBm

N W

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.074294872 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
34¢.31 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 12.5 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.64 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.058589744 MHz
50 Offfet 40J4 dB Markdr 1 (71 []
39.75 dBm
.0 ‘ 1do.08375q4000 muz |[IEN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.10 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.058589744 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
3¢4.59 dBm
. ‘ 1d4o.08375d000 muz |[ENM
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 25 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —17.72 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.052339744 MHz
50 Offget 404 dB Markdr 1 [T1|]
3d.07 dBm
.0 ‘ 1do.077504000 muz |[IEN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 160.09 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -18.47 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.052339744 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
34¢.82 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 6.25 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.90 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.015705128 MHz
50 Offget 404 dB Markgdr 1 [T1]]
39.64 dBm
1d1.003044872 muz |[EN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.50 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.015705128 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
34.51 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 12.5 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.05 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.031250000 MHz
50 Offfet 40J4 aB Markdr 1 [T1]]
3 dBm
.0 ‘ 1d41.00625d000 vuz |IEN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.71 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.031250000 MHz
so Offfet 40Ja daB Markdr 1 [T1 [}
39.74 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 25 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —-26.27 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.037500000 MHz
50 Offget  40J]4 dB Markdr 1 [T1 []
39.54 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.00 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -26.56 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 160.962339744 MHz

50 Offget 40 4 dB Markdgr 1 [T1 |]
33.44 dBm
1d1.012504000 iz |[EN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 6.25 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.05 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.925705128 MHz
50 Offget 404 dB Markgdr 1 [T1]]
39.73 dBm
1d1.913044872 vz |[EN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -14.87 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.925705128 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
3¢.37 dBm
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 12.5 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.10 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.941250000 MHz
50 Offfet 40Ja daB Markdr 1 [T1[]
39 79 dBm
.0 ) 1d1.91625q000 muz |[EN
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TIMCO

ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.52 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.941250000 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
31-13 dBm
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 25 kHz Intermodulation at AGC - Output 2

@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -19.28 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.872339744 MHz
50 Offfet 40J4 aB Markdr 1 [T1]]
37.14 dBm
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ENGINEERING,Inc.

Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 161.91 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

® * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —-17.80 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 161.872339744 MHz
50 Offget 40 4 dB Markdgr 1 [T1 |]
37.47 dBm
L .0 1 1d1.92250d000 muz |[EN
v
T -
viEW
-30
VL
-20
PS
-10
- o
3DB
L 10 ac
D1 -13 {Bm
2
A\ 4
--20
WM | Koy lbl "'“

Center 161.91 MHz 10 kHz/ Span 100 kHz

Date: 7.FEB.2018 13:59:45
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TIMCO

ANTENNA CONDUCTED EMISSIONS §4.7

Rule Part No.: 47CFR90.219(e)(3)
KDB 935210-D05 v01r01 §4.7.3
Requirements: -13 dBm in any 100 kHz bandwidth
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

§ 4.7.1 General
§ 4.7.3 EUT Spurious emissions conducted measurements

ANTENNA CONDUCTED EMISSIONS §4.7 - Output 1

Test Data: 160.09 MHz, Output 1

% *RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz —-14.96 dBm

Ref 50 dBm *Att 10 dB SWT 160 ms 144.018413462 MHz
50 Offget 40J4 dB Markdr 1 [T1 []
3d.84 dBn
N - 19s.3173079692 vuz |IEN
[ VIEW)

- 30

LVL
20

PsS
-10
-0

3DB
L 1o ac

L ip1 -13 Bm

-—20 Tl
- 40
-50

Start 30 MHz 157 MHz/ Stop 1.6 GHz

Date: 7.FEB.2018 16:00:21
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ANTENNA CONDUCTED EMISSIONS §4.7

TIMCO
Test Data: 161.00 MHz, Output 1

@ *RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -21.81 dBm

Ref 50 dBm *Att 10 dB SWT 160 ms 149.050464744 MHz
50 Offfget 40J4 dB Markdr 1 [T1 []
34 .95 dBm
.0 : 190.951924077 muz | [EN
1 PK
[ VIEW|
- 30
LVL
20
PS
-10
- o
3DB
L 10 ac
D1 -13 Bm
2|
--20
wﬂawwmmmwwwmmww
--40
-50
Start 30 MHz 158 MHz/ Stop 1.61 GHz
Date: 7.FEB.2018 15:58:53
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data:

’%
Ref 50 dBm *Att

10 dB

161.91 MHz, Output 1

*RBW 100 kHz
VBW 300 kH=z
SWT 160 ms

TIMCO

ENGINEERING,Inc.

50 Offget 40 J4 dB

—40

<R
g
By

30

—20

LVL

—10

PS

—-10

3DB
AC

D1 -13 Bm

--20—=

L

--40

=50

Start 30 MHz

Date: 7.FEB.2018 15:57:18

Result: Meets Requirements

159 MHz/
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ANTENNA CONDUCTED EMISSIONS §4.7 - Output 2

Test Data: 160.09 MHz, Output 2

Marker 2 [T1] RBW 100 kH=z REF Att 20 dB
Ref Lv1l —18.38 dBm VBW 5 kHz
45 .4 dBm 143.98797595 MH=z SWT 8 s Unit dBm
45.4
0 40.41 dB Offse¢t v2|[T1)] —1d9.38 4dBm
Y 143.98797595 MHz
Vi|rr1l 3¢.67 dBm
30
1490.99997996 MHz
20
10
0
-10
b1 — X3 dBm,
2
A\ 4
-20
-30
#’“‘“—J“'"“‘"Ww—qmw
LR TR
— 40l gt N TR | B
-50
-60
=70
-74.6
Center 820 MHz 158 MHz/ Span 1.58 GHz
Date: 1.JAN.1997 04:46:17
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data:

161.00 MHz, Output 2

TIMCO

ENGINEERING,Inc.

@ *RBW 100 kHz Marker 2 [Tl ]
VBW 300 kHz -33.29 dBm
Ref 40.4 dBm *Att 0 dB SWT 160 ms 321.185897436 MHz
40 Offget 40]a aB Markdr 1 [T1 []
v 34.90 dBm
| . 199.134614385 vz |[EN
1 PH]
[VIEW . .
-10
o
--10
D1 —-13 Bm
3DB
- >0 AC
—--30 2
_Lagvhﬂ“ﬂ.“m s df’“ ""ll'l Frg A Iwi‘r”x_l r :ﬂw’j’- O
--50
Start 30 MHz 158 MHz/ Stop 1.61 GHz
Date: 16.FEB.2018 14:18:47
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ANTENNA CONDUCTED EMISSIONS §4.7

TIMCO
Test Data: 161.91 MHz, Output 2

@ *RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -33.47 dBm

Ref 40.4 dBm *Att 0 dB SWT 160 ms 323.733974359 MHz
40 Offfet 40J4a aB Markdr 1 [T1]]
v 34.71 dBm
|, 199.134619385 muz |IEN
1 PK
[ VIEW| . .
10
-o
--10
D1 —-13 Bm
3DB
L o aAC
-—-30 =
A\ 4
,ﬂzﬂl&,:&] .“ I ‘;fnl ..‘...w..x. i m‘__‘l‘ & #‘l'*[{h st N& T BUSE S N S sl N S RE S
--50
Start 30 MHz 159 MHz/ Stop 1.62 GHz
Date: 16.FEB.2018 14:21:37
Result: Meets Requirements
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FREQUENCY STABILITY MEASUREMENTS §4.8

Rule Part No.: FCC 90.219(e)(4)(i), FCC 90.213
KDB 935210-D05 v01r01 §4.9
Requirements: Reporting Only
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

§ 4.8 Frequency Stability Measurements

Section 90.219(e)(4)(i) requires that a signal being retransmitted by an amplifier, repeater,
or industrial booster meets the frequency stability requirements of Section 90.213.
However, this requirement presumes that the EUT processes an input signal in ways that
can influence the output signal frequency/frequencies; however, most signal boosters do
not incorporate an oscillator). If the amplifier, booster, or repeater does not alter the input
signal in any way, then a frequency stability test may not be required.

Result: Not required.
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TIMCO

FIELD STRENGTH OF SPURIOUS RADIATION EMISSIONS §4.9

Rule Part No.: 47CFR90.210
KDB 935210-D05 v01r01 §4.9
Requirements: -13 dBm in any 100 kHz bandwidth
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

§ 4.7.1 General
§ 4.9 Spurious emissions radiated measurements

The tabulated data shows the results of the radiated field strength emissions test. The
spectrum was scanned from 9 KHz to at least the tenth harmonic of the fundamental. The
EUT was oriented in the worst-case polarity, and was scanned in the worst-case emission
range as determined in prior testing. Measurements were made at the test site of TIMCO
ENGINEERING, INC. located at 849 NW State Road 45, Newberry, FL 32669.

Test Data: Radiated Emission Table

Frquurg'nscs;o(lr\‘AHz) Aprc‘)tlg?lrt’; ERP (dBm) Limit @Bm) | Margin (dBm)
1923.08 Y 36.49 -13.00 23.49
1915.06 H -36.76 ~13.00 23.76
1552.88 Y 41.02 ~13.00 28.02
1540.06 H 4153 -13.00 28.53
1173.08 H 42,67 "13.00 20.67
1112.18 Y 43.45 -13.00 30.45

67.32 H 52.06 -13.00 39.06
67.32 v 5251 -13.00 39.51
946.15 H 54.62 -13.00 41.62
192.10 H 54.97 -13.00 41.97
946.15 Y '56.09 -13.00 43.09
810.26 Y 57.98 -13.00 44.98
140.61 Y 58.24 "13.00 45.24
184.74 Y 58.25 "13.00 45.25
539.74 H 61.02 "13.00 48.02
200.00 Y 61.18 -13.00 48.18
119.09 Y 61.30 -13.00 48.30
119.09 Y 61.76 -13.00 48.76
539.74 Y 62.33 ~13.00 49.33
38.45 Y 62.50 -13.00 49.50
202.56 H 62.75 -13.00 49.75
98.93 Y 63.89 ~13.00 50.89
405.13 Y 63.90 -13.00 50.90
34.63 H 64.18 "13.00 51.18
257.69 H 65.40 -13.00 52.40
118.54 H 65.67 -13.00 52.67

Note: EUT does not change operation based on tuned frequency. Results sorted by “Margin” column.

Result: Meets Requirements
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EQUIPMENT LIST

B, Serial Cal/Cha Due
Device Manufacturer | Model
Number r Date Date
Coaxial Cable - BMBM-0065-
01 Black DC-2G Belden BMBM-0065-01 | 07/18/16 07/18/18
Antenna: Biconical 1057 Eaton 94455-1 1057 12/13/17 12/13/19
Antenna: Log-Periodic 1243 Eaton 96005 1243 02/09/16 03/09/18
Chamber 3 | KMKM-0244-
Coaxial Cable - Chamber 3 . 02; KMKM-
Micro-Coax cable set . N/A N/A
cable set (backup) (backup) 0670-01;
P KFKF-0197-00
CHAMBER Panashield 3M N/A 04/25/16 03/31/18
Sweep/Signal Generator Anritsu 68369B 985112 11/08/17 11/08/19
Antenna: Double-Ridged s
Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 01/30/17 01/30/19
EMI Test Receiver R & S
ESIB 40 Screen Room Rohde & Schwarz ESIB 40 100274 08/16/16 08/16/18
Software: Field Strength ] Version
Program Timco N/A 4.10.7.0 N/A N/A
Antenna: Active Loop ETS-Lindgren 6502 00062529 04/13/17 04/13/19
EMI Test Receiver R & S ESU
40 Chamber Rohde & Schwarz ESU 40 100320 04/01/16 04/01/18
Coaxial Caobo'eB'lfgl"(BM'owo' Alpha Wire BMBM-0130-00 | 05/24/16 | 05/24/18
Coaxial Cable - BMBM-0155- BELDEN BMBM-0155-01 | 06/01/16 | 06/01/18
01 Black
Splitter 1-1000MHz Mini-Circuits ZFg,ngr'l' U115700825 N/A N/A
Signal Ge”ezrg‘g: R&SSMU | pohde & Schwarz | SMU200A 103195 02/29/16 | 02/28/18
Non Radiating 50 OHM Load Sierra Elec 160B-600X 1038 09/13/16 09/13/18
Attenuator '1'32GOdB 2W DC- Narda 777¢C 36124 05/24/17 | 05/23/19
Bore-sight Antenna Sunol Sciences TLT2 N/A N/A N/A
Positioning Tower
Attenuator N 30dB 100W DC- Pasternack PE7214-30 #109 05/24/2017 | 9°/23/201
Attenuator N 20dB 100W DC- Pasternack PE7214-20 #112 05/30/2017 | 05/30/201
6G 9

*EMI RECEIVER SOFTWARE VERSION
The receiver firmware used was version 4.43 Service Pack 3
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The data and results referenced in this document are true and accurate. The measurement
uncertainty was calculated for all measurements listed in this test report according To CISPR
16-4 or ENTR 100-028 Specification for radio disturbance and immunity measuring
apparatus and methods - Part 4: “Uncertainty in EMC Measurements” and is documented in
the Timco Engineering, Inc. quality system according to DIN EN ISO/IEC 17025.
Furthermore, component and process variability of devices similar to that tested may result
in additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

Hereafter the best measurement capability for Timco Engineering, Inc. is reported:

STATEMENT OF MEASUREMENT UNCERTAINTY

Test Items Measurement | Notes
Uncertainty

RF Frequency Accuracy + 49.5 Hz (1)

RF Conducted Power +£0.93dB (1)

Conducted spurious emission of +1.86dB

transmitter valid up to 40GHz

Occupied Bandwidth +£2.65%

Audio Frequency Response +1.86dB

Modulation limiting +£1.88%

Radiated RF Power +1.4dB

Maximum frequency deviation:
Within 300 Hz and 6kHz of audio

freq. +1.88%
Within 6kHz and 25kHz of audio
Freq. +£2.04%
Rad Emissions Sub Meth up to
26.5GHz +2.14dB
Rad Emissions Sub Meth up to 18-40
GHz +2.04%
Adjacent channel power +1.47dB (1)
Transient Frequency Response +1.88%
Temperature +£1.0°C (1)
Humidity +£5.0%

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=1.96.

END OF REPORT
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