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GENERAL REMARKS

The attached report shall not be reproduced except in full without the written
permission of Timco Engineering Inc.

Summary

The device under test does:

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

L] 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: 02/26/2018

AaTlE,
@/—‘x'&‘
20

Sr. EMC Engineer _I—
EMC-003838-NE «an/g
\g_J

GIN

Tested by:
Name and Title: Tim Royer, Project Manager/Testing Engineer

Date: 2/27/2018

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3 Page 5 of 99




EUT DESCRIPTION
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EUT Description

UHF DIGITAL REMOTE UNIT

EUT Detailed
Description

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

FCCID

P3TDH437-R

Model Number

DH437-R

Operating Frequency

Downlink: 470 - 485 MHz (TX)
Uplink: 473 - 488 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, 9K80F1D, 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: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3 Page 6 of 99



TEST RESULTS SUMMARY
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.. RESULT
FCC RULE PART Limit TEST DESCRIPTION PASS/FAIL
90.219(e)(1) AND Reportin
KDB 935210-D05 v01r01 gnl 9 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
84.3 Only rejection
90.219(e)(4) AND . Input-versus-output
KDB 935210-D05 v01r01 Reg?]rlt'”g signal PASS
§4.4 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
8§4.7.2 Intermodulation
90.219(e)(3) AND Spurious Emissions
KDB 935210-D05 v01r01 -13 dBm P Cond d PASS
§4.7.3 onducte
90.213 AND
i Frequency NOT
KDB 93521§(3r 205 v01r01 N/A Stability REQUIRED
90.219(e)(3) AND Spurious emissions
KDB 935210-D05 v01r01 -13 dBm . PASS
§4.9 radiated

APPLICANT: FIPLEX COMMUNICATIONS INC.

FCC ID: P3TDH437-R

REPORT #: 178AUT18TestReport_Rev3

TABLE OF CONTENTS

Page 7 of 99
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RF POWER OUTPUT and AMPLIFIER GAIN. §4.5

Rule Part No.:

Requirements:

Procedure:

Part 2.1046(a), Part 90.219 (e) (1)
5.0Watts ERP

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 g8 = Output Power ¢m — Input Power dem

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)
470.0900 +0 -42.8 36.81 1.00 35.81 3.81 78.61
+3 -39.8 36.90 1.00 35.90 3.89 75.70
4790000 0 42.8 36.70 1.00 35.70 3.72 78.50
+3 -39.8 36.78 1.00 35.78 3.78 75.58
4849100 +0 -42.8 37.32 1.00 36.32 4.29 79.12
+3 -39.8 37.58 1.00 36.58 4,55 76.38
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)
470.0900 +0 -43.1 37.15 1.00 36.15 4.12 79.25
+3 -40.1 37.28 1.00 36.28 4.25 76.38
479 0000 +0 -43.1 36.81 1.00 35.81 3.81 78.91
+3 -40.1 37.00 1.00 36.00 3.98 76.10
4849100 +0 -43.1 37.45 1.00 36.45 4.42 79.55
+3 -40.1 37.57 1.00 36.57 4,54 76.67
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: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3 Page 8 of 99



AGC THRESHOLD §4.2

Rule Part No.:
Requirements:

Procedure:

KDB935210 § 4.2

§ 4.2 Measuring AGC threshold

Test Data: Downlink Output 1 Measurement Table

Reporting only, used to determine test input levels

KDB935210 Measurement Guidance for Industrial Boosters

Gen Freq Gen Output Insertion Loss Booster Input | Booster Output
(MHz) (dBm) (dB) (dBm) (dBm)
479.00 -45.1 0.3 -44.8 34.72
479.00 -44.1 0.3 -43.8 35.73
479.00 -43.1 0.3 -42.8 36.74
479.00 -42.1 0.3 -41.8 36.78
479.00 -41.1 0.3 -40.8 36.78
479.00 -40.1 0.3 -39.8 36.78

Test Data: Downlink Output 2 Measurement Table

Gen Freq | Gen Output | Insertion Loss Booster Input | Booster Output
(MHz) (dBm) (dB) (dBm) (dBm)
479.00 -45.4 0.3 -45.1 35.46
479.00 -44.4 0.3 -44.1 36.54
479.00 -43.4 0.3 -43.1 37.53
479.00 -42.4 0.3 -42.1 37.57
479.00 -41.4 0.3 -41.1 37.57
479.00 -40.4 0.3 -40.1 37.57

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3

TABLE OF CONTENTS
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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 - 470.09 MHz

TIMCO

ENGINEERING Inc.

/ Marker 3 [T1] RBW 2 kHz RF Att 20 dB
4
3 Ref Lv1l 13.74 dBm VBW 20 kH=z
44.6 dBm 470.19415832 MHz SWT 290 ms Unit dBm
44.6
a0l _32-©6 pB Offset B V3| (T1] 13.74 dBnf
? 4710.19415832 MH=z
0 I I I ! Vil 3d.48 aenq
| l l 4710.03994990 MHz
I V2| [T1] 11.89 daBm
20
| D1 16./48 dBm [ 4d9.98584168 MHzZ
1 l A
10 f { |

S

————

| . —

-20

——]
7

——t
I
EEE——
|——t—T1
e
g

I~—,
~——
kN__
"
P~

L —

|
Nl
|

W

e
——t
B B

-40 f |
o 1
W i
-50
-60
-70
-75.4
Center 470.09 MH=z 45 kHz/ Span 450 kHz
Date: 1.JAN.1997 02:27:32

System Rated Max Passband: 180 kHz

Low End of Band 20 dB Passband = 208.32 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3

TABLE OF CONTENTS
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Out-of-Band Rejection §4.3

Test Data: Downlink Output 1 - 479.00 MHz

TIMCO

ENGINEERING Inc.

4 Marker 1 [T1] RBW 2 kHz REF Att 20 dB
@Ref vl 36.47 dBm VBW 20 kHz
44.6 dBm 479.00045090 MHz SWT 290 ms Unit dBm
14.6
40 39.6 dB Offs¢t Vi|[(T1] 34.47 dBnj
Y 4719.00045090 MHz
20 ﬁ | v2 [ﬁfl] 17.53 dBnf
l [ [ [ ” a8.89674349 MHz
20 i , v3 P17 149.47 dBn
| b1 16.]47 dBm \ [ 3 479.10415832 MHz
10 | I ’ ‘ r A
L L
' (] r .| I
o e e ]
10 [ 1 i I [ [
[ L] I
| [ U] 11N
-20 H | ! / | |
Ly Y Y
- | \ ll \ [JI \,AJ‘V \"\JF“ \’H‘" ‘,LM'}[ i l T
S W L |
w}df A (TR, \‘I{fx.l*
-50
-60
-70
-75.4
Center 479 MHz 45 kHz/ Span 450 kHz
Date: 1.JAN.1997 02:29:51

System Rated Max Passband: 180 kHz

Middle of Band 20 dB Passband = 207.42 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3

TABLE OF CONTENTS
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Out-of-Band Rejection §4.3

Test Data: Downlink Output 1 - 484.91 MHz

/£ Marker 1 [T1] RBW 2 kHz RF Att 20 dB
@Ref vl 37.25 dBm VBW 20 kHz
44.6 dBm 484.86085170 MH=z SWT 290 ms Unit dBm
44.6
sol_>°2-6 pB Offset 1 Vi|(T1] 37.25 dBn
4 [ ad4.86085170 MH=z
. ﬂ I ﬂ V2 [’I‘l] 14.07 dBn
/ [ [ ad4.80674349 MH=Z
‘ V3| t1] 13.86 dBnjf
20
| P1 16.[47 dBm [ | ‘B 495.01419832 MH=Z
g f &\ ll ! T 1
1
0
]
1o II\ l | | \r I [ i
L T P
~20 | I iy \ ’ I I | r |
IRt RN
-30 l I ‘*{" # “I_{[IF ﬁ{ i l "( II E l\
U L4
L] dEV AN
—40 ‘-J.E-r- “L'\j |
e S ¢ Ty
-50
-60
-70
-75.4
Center 484.91 MH=z 45 kHz/ Span 450 kHz
Date: 1.JAN.1997 02:31:42

System Rated Max Passband: 180 kHz
High End of Band 20 dB Passband = 207.41 kHz

Result: Output 1 Max 20 dB Passband = 208.32 kHz

TABLE OF CONTENTS

APPLICANT: FIPLEX COMMUNICATIONS INC.

FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3 Page 12 of 99



OUT-OF-BAND REJECTION § 4.3 - OUTPUT 2

Test Data: Downlink Output 2 - 470.09 MHz

® *RBW 2 kHz
VBW 5 kHz

TIMCO

ENGINEERING Inc.

Marker 1 [T1 ]

36.35 dBm
Ref 49.2 dBm *Att 10 dB SWT 115 ms 470.090000000 MHz
offfet 39]6 aB Marke (T |3

14.37 dBm
40 37 (1o u
Y Mark [T ]
30 i | E lE et
[ LVL
;
20
D1 16.3% dBm J
Y
PS
—10 f I

ﬂ 3DB

-1

il

L, W‘V\ﬁl TIIJ JW [
ot wnn/ MJ Loil)

Date: 8.FEB.2018 13:59:39

System Rated Max Passband: 180 kHz

Low End of Band 20 dB Passband = 205.53 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
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TIMCO

ENGINEERING Inc.

Out-of-Band Rejection §4.3

Test Data: Downlink Output 2 - 479.00 MHz

@ *RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 36.40 dBm

Ref 49.2 dBm *Att 10 dB SWT 115 ms 479.000000000 MH=z
Offget 39])6 dB Markdr 2 [T ]
.74 dB
L 20 4 oce7d000 My “
) Markdqr 3 [T1]]
VIEWEY ST | OO T o OO
’ n VL
20
D1 16.4 |dBm
A 5
4 PS
-10 I
Lo I
ﬂ 3DB
L 10 ac
——-20
—-30 1
N /Ll/’ﬁ) v U[UAI ! ' HW{ \M
Center 479 MHz 45 kHz/ Span 450 kHz

Date: 8.FEB.2018 14:01:37

System Rated Max Passband: 180 kHz

Middle of Band 20 dB Passband = 206.25 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3 Page 14 of 99




TIMCO

ENGINEERING Inc.

Out-of-Band Rejection §4.3

Test Data: Downlink Output 2 - 484.91 MHz

® *RBW 2 kHz Marker 1 [T1 ]
VBW 5 kHz 36.78 dBm

Ref 49.2 dBm *Att 10 dB SWT 115 ms 484.910000000 MHz
Offget 39]6e dB Markgr 2 [T
14.53 dBm
.. 1ds socesdonn wne [N
) Markdr 3 [T1 []
2q.97 aBm
5o f S TED SUIY PO S
” LVL
y
)
D1 16.74 dBm %
Y
PS
10 £

| | |-

F-10

——-20

|
|
P A R

Center 484.91 MHz 45 kHz/ Span 450 kHz

Date: 8.FEB.2018 14:03:30

System Rated Max Passband: 180 kHz
High End of Band 20 dB Passband = 205.53 kHz

Result: Output 2 Max 20 dB Passband = 206.25 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3 Page 15 of 99




TIMCO

ENGINEERING Inc.

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: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3 Page 16 of 99




TIMCO

ENGINEERING Inc.

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

Test Data: 6.25 kHz FM Test Signal

£ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
@Ref Lvl -4 .63 dBm VBW 1 kH=z
0 dBm 479.00005010 MHz SWT 10 s Unit dBm
0
ﬁ VYi|lrT1g -4.63 dBd
“10 ¥ i 4719.00005010 MH=zZ
i [ OPH 4.04809619 kH=z
50 T} 22 vT [T1] -2d.00 dBn
4718.99797595 MHz
VT2 [T1] -19.90 dBn
-30
4749.00202405 MH=zZ
-40
-50
-60 k
MASKE L | l {
-70 [ l Ir I#J Jﬂ ":hfl | S [
PR T
I N el |
-80 : JdL_ \pﬂf'dﬂ [
M I
e A ryfind,
—90:ﬂ&& zm
| )
-100
-110
-120
Center 479 MHz 2 kHz/ Span 20 kHz
Date: 1.JAN.1997 01:41:53
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R

REPORT #: 178AUT18TestReport_Rev3 Page 17 of 99



TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 12.5 kHz FM Test Signal

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
f
3 Ref Lv1l -6.95 dBm VBW 1 kH=z
0 dBm 478.99904810 MHz SWT 25 s Unit dBm
0
1 Vi|[T1] -4d.95 dBnj
A 4
10 4718.99904810 MH=z
OPH 7.81563126 kHz
vT] [T1] -29.91 dBr
-20
T7l T2 4718.99614228 MH=z
) vTE [T1] —294.27 aBd
-30

/ \ 449.00399792 MH=Z
-40

-60

M KD
-70 / ¢ J \‘ , \j
I3 \ hl
\H Ul
-80 g E
u |
g sl PR
-100
-110
=120
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 04:07:15
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 25 kHz FM Test Signal

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 300 H=z REF Att 20 dB
A
3 Ref Lv1l —-9.08 dBm VBW 3 kH=z
0 dBm 478.99614228 MHz SWT 2.8 s Unit dBm
0
1|rT1g -d.08 aenq
LIMIT CHEgK H PASSED
1o ?1 . 478.99614228 MH=z
( ﬂ l [ 1 orH 12.42484970 kHz
Tla ‘ vT T1 —2d.42 aB
_50 " NI (rt) . "
| “ j l‘ \T a8.99393788 MHz
vTi [T1)] -24.15 dBn|
I . U [ [ 419.00636273 MH=z
MASKB } l
-40 ﬂ | I

|-
—

i

| i
\ ]
| ,T
i il

fl
Pt s o

el L i ke

-90
-100
-110
=120

Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 04:15:27

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3
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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 Lv1l —-9.75 dBm VBW 1 kHz
0 dBm 478.99944890 MHz SWT 25 s Unit dBm
0
Vi|[T1] -49.75 dBnj
1
10 v 4718 .99944890 MH=z
wﬁiﬂ{k oPH 8.11623246 kHz
w \{ vTl [T1] -24.29 dBnj
-20 ¥ -
T 478.99594188 MH=z
AVl
VTt [T1] -24.62 dBn
-30 -
/ \ 449.00409812 MH=Z
-40 r I

/ rf! “‘n \

= / 4\
| |

QTP i oy

B
deggsr

-100
-110
=120

Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 0l1l:54:16
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-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 RF Att 20 dB
f
3 Ref Lv1l -9.01 dBm VBW 1 kHz
0 dBm 478.99914830 MHz SWT 25 s Unit dBm
0
Vi|[T1] -49.01 dBnj
1
10 Y 478.99914[830 MHz
! OPH 8.91783567 kH=z
e
ﬂ‘ ] vrl [T1] -25.07 dBn
-20 — 1
L 478.99554108 MHz
VTP [T1] -249.60 dBnj
-30 |
u 4719.00445892 MHz
\
-40 / T \
-50

-60

| |
Y. h

o A 1 L. /1 P
A YRR R

-100
-110
=120
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:55:48
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 2 H-CPM Test Signal

/L Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@ Ref Lvl —-9.76 dBm VBW 1 kHz
O dBm 479.00035070 MH=z SWT 25 s Unit dBm
0
Vi|l[T1] -49.76 dBnj

4719.00035070 MH=z

-10
ﬁH p oPH 8.11623246 kHz
Wiy
i \ VT] [T1] -24.28 dpBm

-20

T‘ 4718 .99594|188 MHz

VT [T1] -249.88 dBrj

-30
/ \ 449.00409812 MH=Z

-40

/] O\

==

-80 Jl ‘L

A | r
) P Wuw,r{ “HUJL _I/\WH,&MJ\H@H

e T
——1

-90

-100
-110
=120
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:57:10
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-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 RF Att 20 dB
@ Ref Lv1l —10.87 dBm VBW 1 kHz
0 dBm 479.00015030 MHz SWT 25 s Unit dBm
0
Vi|[T1] -1d.87 dBr
~10 479.00015030 MH=z

WWN Mﬂ%n

1
4‘[\)

OPH 9.71943888 kH=z

vT] [T1] —-24 .42 dBn

A k/

-30

4718 .99524048 MHz

vT? [T1] —24.29 dBr

I
/ /y‘ ‘{ \ 4749.004959992 MH=Z
-40 L

/]

-60

MASKD /
-70

-80

NGy

TPl

-100
-110
=120
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 01:58:20

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDH437-R
REPORT #: 178AUT18TestReport_Rev3
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON - OUTPUT 1

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

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
%
3 Ref Lv1l 33.09 dBm VBW 1 kH=z
36 dBm 478.99997996 MHz SWT 10 s Unit dBm
35.9 1
39.6 pB Offset Y vi|rT1 39.09 amn
30 |
478.99997996 MH=z
ﬂ OPH 4.04809619 kHz
20 T bl
Y q V11l [T1] 14.48 dBnj
478.99797595 MHz
10 VT%? [T1] Td.50 dBd
479.00202405 MHz
O ﬁ
_lO /
‘ i
-20 ‘ ’.“
-30 I L T |
i M7 ‘
gl [
-40 l'ﬂ \

-50

Y &;‘ \‘
“[&_Ftﬂhllﬁd{rw N MWL&M

-60

-70

-80
-84.0

Center 479 MHz 2 kHz/ Span 20 kH=z

Date: 1.JAN.1997 05:44:02
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 H=z RE Att 20 dB
&
3 Ref Lv1l 33.15 dBm VBW 1 kHz
36 dBm 478.99997996 MH=z SWT 10 s Unit dBm
35.9 it
39.6 fgB Offset Vi|[(T1] 33.15 dBn
30 LIMIT CHEQK : P D
4718 .99997996 MH=z
ﬂ OPH 4.04809619 kHz
20 Tl i

vVT] [T1] 1d.53 dBnj

4718 .99797595 MH=z

1
0 VT2 [T1I] 14.55 dBn
479.00202405 MH=z
O T
-10

W
K A

_10 WAL o ‘*R.Irf I,
gkt " il U“%%Mﬁm

-50

-60

-70

-80
-84.0

Center 479 MHz 2 kHz/ Span 20 kHz

Date: 1.JAN.1997 05:45:00
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
f
3 Ref Lv1l 29.41 dBm VBW 1 kH=z
36 dBm 478.99894790 MHz SWT 25 s Unit dBm
35.9
39.6 pgB Offset 1 Vi|(T1] 29.41 dBnf
30 IIMIT CcoedK : PASSED
4718.99894790 MH=z
OPH 7.91583166 kHz
20
VTl [T1] 14.62 dBr
T1 T2
\v4 \v4 478.99604208 MHz
10

VTE [T1] TJd.63 dBn
479.00395792 MH=z

0
-10 / \

L I T

LR T

TR

-60

-70

-80
-84.0

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:42:20
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
f
3 Ref Lv1l 29.47 dBm VBW 1 kH=z
36 dBm 478.99894790 MHz SWT 25 s Unit dBm
35.9
39.6 pgB Offset 1 Vi1i|(T1] 29.47 dBnf
30 \ 2
4718.99894790 MH=z
OPH 7.91583166 kHz
20
vT [T1] 14.69 dBr
T1 T2
\v4 \v4 478.99604208 MHz
10 VTEF [T1] TH4.67 dbBnj
4719.00395792 MH=z
0

/

-20

gl
-40 r L

-50 [ .
MR AT L (L oy
gl wjﬂ Jﬂmfr
-60 -
-70
-80
-84.0
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:40:57

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDH437-R
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 300 Hz RF Att 20 dB
A
3 Ref Lv1l 27.19 dBm VBW 3 kHz
36 dBm 478.99604208 MHz SWT 2.8 s Unit dBm
35.9
39.6 pgB Offset Vi1|[(T1] 27.19 dBnf
30 LIMIT CHEEK : PASSED
4q18.99604208 MH=Z
thonln R
’ b i OPH 12.42484970 kHz
20 I
T ! I 2 VTl [T1] 14.65 asd
[ 4aq8.99383768 MH=Z
10 i x
T T Tt VT [TI] T4.57 dbn
“ J ) ‘ )‘ “ ‘ 479.00626253 MHz
o AASKR EaTa {1
F ‘ ‘\ﬁ

-20

[ — —

I
1
I !
b Mol g

-60

-70

-80
-84.0

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:47:15
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 300 Hz RF Att 20 dB
&
3 Ref Lv1l 27 .25 dBm VBW 3 kHz
36 dBm 478.99604208 MHz SWT 2.8 s Unit dBm
35.9
39.6 pgB Offset Vi1i|[(T1] 27.25 dBn
30 1
i 478.99604208 MHz
AR i
‘ [ , ‘ OPH i2.4a2484970 xuz
20
T1 ! I 2 VTl [T1] 14.72 dBnj
478.99383768 MHz
10 F.i x
Wi i i\ VT 1T1] T4.65 dBn
h l )‘ ‘ )‘ u I‘ 479.00626253 MHz
o AASKR It [ il .
ﬁ U u U\l
-10 11 j
m(h u ﬁ
il I
-30 l i

l"(,l' ' i r
~ r [\
~s50 IM{L{A&W_‘E M J(!q[“ -‘Fk"klﬂ“f""mh‘r}\‘uﬂ

-60

-70

-80
-84.0

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:46:07
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-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

/L Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@ Ref Lv1l 27 .60 dBm VBW 1 kH=z
36 dBm 478.99914830 MH=z SWT 25 s Unit dBm
35.9

39.6 gdB Offse¢t Vi|[T1] 271.60 dBn
30 LhiMIT cHE

4718.99914830 MH=z

K __: P
“Iﬂlﬂ OPH 8.01603206 kHz

20 .
VTl [T1] 114.71 daB

K2
] 4q8.99604208 MH=Z
10 I

Ly A T .65 dBo
t 479.00405812 MH=z
O -
-10 /J %
| EHL

-40

i u ‘ HWMMMWL

-60

-70

-80
-84.0

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:16:56
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-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 RF Att 20 dB
f
3 Ref Lv1l 27.71 dBm VBW 1 kH=z
36 dBm 478.99914830 MHz SWT 25 s Unit dBm
35.9
39.6 HB Offs¢t w1713 >4 .71 aBd
30 1
478.99914[830 MHz
U 1( OPH 8.01603206 kHz
20 .
\ vTl [T1] 11].67 dBn
T

2
d ELTW 478.99604208 MHz
10 bt VTFE [T1] T .49 dbr
4719.00405812 MH=z
0
-10 /IJM \L \

i
e /1 1\

V{' o \

- il
L ! i |

-60

-70
-80
-84.0
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:15:53
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/L Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@ Ref Lv1l 27 .75 dBm VBW 1 kH=z
36 dBm 478.99914830 MH=z SWT 25 s Unit dBm
35.9
39.6 dB Offse¢et N vi|rT17 >24.75 4aBm

30

4q18.99914830 MH=Z
AWHII opH 8.91783567 kHz

20 p«‘ﬂi :
: 7 vT] [T1] 14.07 dBnj

1

p 4q8.99554108 MH=Z
10 VTE TTT] T84 dBm
ﬁj' \* 479.00445892 MH=Z

/ 1\
J T |\

40 K I‘i% :

Qi AN

-60

-70

-80
-84.0

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:28:44
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

TIMCO

ENGINEERING Inc.

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

/ Marker I [T1] RBW 100 H=z REF Att 20 dB
4
@Ref Lvl 27 .67 dBm VBW 1 kH=z
36 dBm 478.99914830 MH=z SWT 25 s Unit dBm
35.9
39.6 HB Offsét I EDvl [T1] >4.67 abn
30 478.99914830 MH=z
AL“A]H“ OPH 9.01803607 kHz
20 Mu H)" vl (Tt1] 14.23 aed
1
YIJ MFV 4q8.99554108 MH=Z
10 / [ q \VT(_ TTT] T S dBr
| 4719.00455912 MHz
0 11‘ *1
-10 / [ \
-20 \
_30 M SKD / E \
\
"L )
_40 mf"r 3 \pw, [
i) l’ Gl
" !
-60
-70
-80
-84.0
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:29:47
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R
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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 1

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
f
3 Ref Lv1l 27.06 dBm VBW 1 kHz
36 dBm 478.99964930 MHz SWT 25 s Unit dBm
35.9
39.6 HB Offs¢t w1713 >4 06 aBn
30 1
478.99964930 MH=z
qﬂ‘p ‘Jj{ oPH 8.11623246 kHz
20 i .

vTl [T1] 11.35 dBm
2 478.99604208 MHz

[

VT2 [TI] 1dJ.49 dBr

/ 2 , \
/{ L\
7 ;
!

4719.00415832 MHz

m !
,w

| / VA
_3olMASKD \‘

/ N
-40 \{i

-50

it iy

-60

-70

-80
-84.0

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:18:40
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FCC ID: P3TDH437-R

REPORT #: 178AUT18TestReport_Rev3 Page 34 of 99



TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
&
3 Ref Lv1l 26.27 dBm VBW 1 kHz
36 dBm 479.00005010 MHz SWT 25 s Unit dBm
35.9
39.6 HB Offs¢t vil|ir1g >d. 27 abnd
30 E
v 479.00005010 MH=z
Mﬂh OPH 8.01603206 kHz
20 J
! vl [T1] 1d.76 dBrj

T l 2 —
. 418 .99604208 MH=z
10

/ L ‘m{ \V N RS R
0 ik ,

/ ] 1 \
-10 # L{\

/ 1
Y / | h{, \

g ‘
fl Ty
_5011\“{_!11]*41@5‘- W _

-60

I L I
[V i

-70
-80
-84.0
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:19:34
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/L Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@ Ref Lv1l 26.66 dBm VBW 1 kH=z
36 dBm 478.99894790 MH=z SWT 25 s Unit dBm
35.9
so 39.6 dB Offse¢et . VYi|lrT1] >2d.66 aBn

4718 .99894790 MH=z

A IL oPH 9.81963928 kH=z
20 i

vTil 11.34 dBm

.99514028 MH=z

VT2 [TI] 1.95 dBrj
4719.00495992 MHz

[
=
Adad
N
=
e
S
|l
©

——

[P

-70
-80
-84.0
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:22:07
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDH437-R

REPORT #: 178AUT18TestReport_Rev3 Page 36 of 99



TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/L Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@ Ref Lv1l 26.53 dBm VBW 1 kH=z
36 dBm 478.99884770 MH=z SWT 25 s Unit dBm
35.9
so 39.6 dB Offse¢et . VYi|lrT1] >2d.53 aen

4718.99884770 MH=z

l‘ N OPH 9.81963928 kHz
20 - ﬁ‘
-.ﬁzz vTl [T1] 114.43 aBm
5 \

: /}[‘!L \{‘\\VT“ P NS
/] N\
-20 ! ‘E
l x
/ ﬁﬁfil va‘ﬂ\,l\ “
- W‘H u]fﬂﬂ1

—sofr K IL J!J‘-‘““HJ&‘{[4
U PR oy

-60

-70

-80
-84.0

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:20:52
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ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON - OUTPUT 2

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

/ Marker 1 [T1] RBW 100 H=z REF Att 20 dB
&
5 Ref Lvl 33.49 dBm VBW 1 kHz
36.3 dBm 478.99997996 MH=z SWT 10 s Unit dBm
36. il
39.6 dB Offset 1 vi|rT1) 334.49 dBn
30 LIMIT CHEQK _: PASSHD
4718.99997996 MH=z
OPH 4.04809619 kHz
20 Th
b q VTl [T1] 1d.94 dBnj
4718.99797595 MHz
10 VTF TTT] Td-95 dB
4719.00202405 MHz
0 X
-10
Ml []l

TR

|
R "W
e HWV‘MW

-60

=70

-80
-83.7

Center 479 MHz 2 kHz/ Span 20 kHz

Date: 1.JAN.1997 04:35:05
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

é Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@Ref Lv1l 33.56 dBm VBW 1 kH=z
36.3 dBm 478.99997996 MH=z SWT 10 s Unit dBm
36. !
39.6 @B Offset ? A\ 2R NEEE 33.56 dbn
30 4718 .99997996 MH=z
W OPH 4.04809619 kH=z
20 T
Y < VTl [T1] 1d.96 dBn
4718 .99797595 MH=z
10 ( vTY [TTTT] 1q.99 dBrn
4719.00202/1405 MHz
0 X
-10 [
-20 \i‘u Ll‘
I
MASKE L I
-30 ! | 1%
Mok Tl
40 T g mfun 1| |
i Wy
-50
-60
=70
-80
-83.7
Center 479 MHz 2 kHz/ Span 20 kHz
Date: 1.JAN.1997 04:33:56
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
f
3 Ref Lv1l 29.77 dBm VBW 1 kH=z
36.3 dBm 478.99894790 MHz SWT 25 s Unit dBm
36.
39.6 HB Offset 1 Vi|[T1] 24.77 daBr
30 4
4718.99894790 MH=z
OPH 7.91583166 kHz
20
VTl [T1] 14.01 dBr
T1 T2
\v4 \v4 478.99604208 MHz
10

VTE TTI] T3- 00 dBnj
// \\ 4719.00395792 MHz
0

-20

N - / HJL.@

v

—

—
=

[h‘ [rr

C by AL
e | W
gl A

W@MMFM

-40

-50

e

-60

-70

-80
-83.7

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 04:37:32
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW RE Att dB
3
3 Ref Lv1l 29.68 dBm VBW
36.3 dBm 478.99894790 MHz SWT dBm
36.
39.6 B Offs¢t 1 >d . 4aBm
30 LIMIT CR¢K
.99894790 MH=z
.91583166 kH=z
20
14. dBm
T1
\v4 .99604208 MH=z
10 T~ JBT
.00395792 MH=z

/

-20

-40 L P _

-50 AR

-60

-70

-80

-83.7

Center 479 MHz 5 kHz/

Date: 1.JAN.1997 04:38:35
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 300 Hz REF Att 20 dB
&
3 Ref Lv1l 27.87 dBm VBW 3 kHz
36.3 dBm 478.99604208 MHz SWT 2.8 s Unit dBm
36.
39.6 HB Offset Vi|[T1] 271.87 dpernj
30 LiMiT CcHEEK : PRASSED
448.99604208 MH=zZ
I {\ ﬂ I I I oPH 12.42484970 kHz
20 [
TT rl \i VTl [T1] 19.33 dBr
4718.99383768 MHz
" il £
10 1 ) ! ‘ VTY | 1T 3 dBmj
U ‘ U 4719.00626¢253 MHzZ
MASKB [ J [
i i
l“ \J l J Il
-10 x [ £
f“ J |
-30
x

A I
R Py

-60

-70

-80
-83.7

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 04:28:28
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 300 Hz RF Att 20 dB
f
3 Ref Lv1l 27.71 dBm VBW 3 kHz
36.3 dBm 478.99604208 MHz SWT 2.8 s Unit dBm
36.
39.6 pgB Offset Vi1|[(T1] 27.71 dBn
30 LiMiT CHE : PASSED
478.99604208 MHz

2.42484970 kH=z

I
20 {‘

T X
—,
o]
g
[usl
e

m 1 A e
AL
Il ii}

Il I

|
!

-40 ——

{ "
- oA gl Y A ! Wit M

-60

-70

-80
-83.7

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 04:30:36
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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

4718.99604208 MHz

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
f
3 Ref Lv1l 27 .68 dBm VBW 1 kH=z
36.3 dBm 478.99914830 MHz SWT 25 s Unit dBm
36.
39.6 OB Offs¢t vi|rT13 >1.68 abm
30 L
4718.99914830 MH=z
IJI‘ OPH 8.11623246 kH=z
20
VTl [T1] 1d.56 dBr
‘sz
@ {

Y

10

0 /]

u‘l\

[TTT] T3.Z20 dBm

4719.00415832 MHz

s
/

-20

/1]

\

-40

\

-50

g A

I
ol W‘I{F"‘W{W‘mﬂh

-60
-70
-80
-83.7
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 04:44:22
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

TIMCO

ENGINEERING Inc.

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

/ Marker 1 [T1] RBW 100 H=z REF Att 20 dB
4
@Ref Lvl 27 .13 dBm VBW 1 kH=z
36.3 dBm 478.99934870 MH=z SWT 25 s Unit dBm
36.
39.6 HB Offsét wilrr1g 54 .13 dBm
30 1
448 .99934870 MH=z
o IMJ‘MN[ OPH 8.01603206 kHz
] \J‘K VTl [T1] 11.83 dBr
Tlﬁ T2 478.99604208 MH=z
10 ¥
“ VTF [TLT] T © dbBr
/ 1 \ 449.00408812 MH=Z
0 1‘&[&
-10 / ! J‘: \
[
-20 ﬂﬂ
-30 M — |/ rrl{l L \:
4 [ {{ \
-40 L {_
]
-50 [ MWMF j@wﬁgrr [ r
I |
o gy
-60
-70
-80
-83.7
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 04:40:51
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/£ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
@Ref Lv1l 27 .07 dBm VBW 1 kHz
36.3 dBm 478.99914830 MHz SWT 25 s Unit dBm
36.
39.6 pgB Offset ) Vi1i|(T1] 27.07 dBn
30

4718 .99554108 MHz

VTP TTI] 9~ 57 JdBn)
L&\ 4719.00455912 MH=z

TYIH'\_I
10 / s _
: i

-10

478.99914830 MHz
J{L}"&j OPH 9.01803607 kH=z
20 e L
VTl [T1] 11].63 dBnj
h 4
i

\
/

-20

-50 eIl

Gl Pl

-60

-70

-80
-83.7

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:03:13
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/L Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@Ref Lv1l 26.80 dBm VBW 1 kH=z

36.3 dBm 478.99944890 MH=z SWT 25 s Unit dBm
36.

39.6 dB Offse¢et vi|rT17 >2d.80 4aBm

30 1

Z2]e.00044800 MHz
kﬁ% OPH 9.01803607 kH=z
20 I m VIl [T1] 459 aed
J‘?( 448 .99554108 MHZ
10 ﬂ“ VTF [TLT] . D d By
/r{ L(\ 479.00455912 MH=Z

0 ‘]f1
/| \

-20

-30 MASKD / I \:

\ \
i "y
—40 ‘MEMM {]é'ﬂr“l: I
50%‘Mﬂﬁjﬁhdﬁﬁm vﬁ\‘%&@w;% fé”v [A\t d

-60

-70

-80
-83.7

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:04:31
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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

/L Marker 1 [T1] RBW 100 H=z RE Att 20 dB
@Ref Lvl 25.88 dBm VBW 1 kH=z
36.3 dBm 479.00005010 MHz SWT 25 s Unit dBm
36.
39.6 HB Offset Vi|[T1] 2d.88 dBr
30

4719.00005010 MH=z

hyﬂqﬂ’\‘l‘f\“‘[ OPT 8.21643287 kHz

20 i
F | VT [T1] 1d.80 ard
TH 2 478.99594188 MHz
10 || VTF | .38 1L dBrmy
/ 419.00415832 MH=z
0
/J
-20 I
/ /ﬁ | \
-30 MASKD 'V }II' ‘q[ \j.

-40

-50

T %Wﬂf\wlﬁmﬁﬂh

-60

-70
-80
-83.7
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 04:51:38
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz RE Att 20 dB
f
3 Ref Lv1l 26.19 dBm VBW 1 kHz
36.3 dBm 479.00005010 MHz SWT 25 s Unit dBm
36.
39.6 OB Offs¢t vi|rT13 >d.19 aerm
30 LIMIT CHELK : PABSSED

4719.00005010 MH=z

J‘ OPH 8.11623246 kH=z
20
; VTl [T1] 11 .92 dBr

_%2 478.99594188 MHz
10 VTF [TLT] T 1. 5T dBrm
\m‘ 419.00405812 MH=Z
0
{ \
-10 M
-20 xj‘
) \
3l MASKD i \j.
-50 \m\l

“M‘ﬂwﬁ"‘ﬂ I “‘\ﬂl\rﬂ?‘wﬁw«ﬂ'ﬂfm@.

-60

-70

-80
-83.7

Center 479 MHz 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 04:53:48
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 H=z REF Att 20 dB
&
@Ref Lvl 25.44 dBm VBW 1 kH=z
36.3 dBm 478.99984970 MHz SWT 25 s Unit dBm
36.
39.6 HB Offs¢t vil|ir1g >d. 44 abnd
30
] 478.99984970 MH=z
o }[&M‘{h i"r OPH 9.71943888 kHz
'U‘\{ > VTl [T1] 1.84 dBr
j&ﬁ j‘v 418 .99524048 MHz
10 ‘1r
VTY | T4.96 dbBm
/,{H L“\ 4719.00495992 MHz
0 ‘\
i L
,30 M SKD |/ l \ \I
‘ \
Iy
-40
-50 ﬁ“ l [
g gt W IUMMJ" 7
-60
-70
-80
-83.7
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:02:13
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TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 H=z REF Att 20 dB
4
@Ref Lvl 25.74 dBm VBW 1 kH=z
36.3 dBm 478.99894790 MH=z SWT 25 s Unit dBm
36.
39.6 HgB Offset Vi|[(T1] 29.74 dBrj
30 - 478.99894790 MH=z
OPH 9.919831968 kHz
20 Eju' VTl T1] q.295 dbBn
Y 2 4718.99514028 MHz
10 ﬁ VTF | Td.5 d B}
/Fﬂ \ 419.0050d012 MH=Z
0 { \
-10 / [: 1r‘ \
4 ‘“Wl w \
] 'l W[
40 ﬁ[‘ﬂ“ Irrrﬂﬁ [
-50 me -‘[WH - LHH‘
WA "R
-60
-70
-80
-83.7
Center 479 MHz 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:01:15
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TIMCO

ENGINEERING Inc.

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
FCC ID: P3TDH437-R
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TIMCO

ENGINEERING,Inc.

NOISE FIGURE §4.6

Test Data: Downlink Output 1 Noise Measurement

479 15.15 9782.880151 290

Step 1 Calibration of Noise Source with ESU 40

-96.79 209.41 -87.44 1803.02 8.61 957.43 6.34

Step 2 Noise Measurement with EUT

-57.08 1958844.67 -48.05 15667510.70 8.00 1066.45 6.70

Step 3 Noise Figure Calcualtion for EUT

8602.290508 39.35 1066.34 6.70 9.00 2.30

Test Data: Downlink Output 2 Noise Measurement

479 15.15 9782.880151 290

Step 1 Calibration of Noise Source with ESU 40

-96.79 209.41 -87.44 1803.02 8.61 957.43 6.34

Step 2 Noise Measurement with EUT

-58.34 1465547.84 -47.92 16143585.57 11.02 657.83 5.14

Step 3 Noise Figure Calcualtion for EUT

9210.578503 39.64 657.73 5.14 9.00 3.86

Result: Meets Requirements

APPLICANT:  FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
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OUT OF BAND / OUT OF BLOCK EMISSIONS §4.7

Rule Part No.:

Requirements:

Procedure:

47CFR90.210
KDB 935210-D05 v01r01 §4.7.2

-13 dBm

TIMCO

ENGINEERING Inc.

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: 470.09 MHz, 6.25 kHz Intermodulation at AGC - Output 1

%

*RBW 300 Hz

VBW 3 kHz

Marker 1 [T1

]

33.92 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 470.086794872 MHz
Offget 396 dB Markdgr 2 [T1]]
-19.99 dBm
L 0 440 coozodeus wue| N
1
A 4
—30
LVL
—20
PS
—10
O
3DB
L _10 ac
D1 —-13 diBm

—-20

——30

--40

—-50

L

|

I

ﬂ

Center 470.09 MHz

Date: 8.FEB.2018

APPLICANT:

FCC ID:
REPORT #:

13:47:28

10 kHz/

FIPLEX COMMUNICATIONS INC.

P3TDH437-R
178AUT18TestReport_Rev3

e

Span 100 kHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -

Output 1
@ *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.20 dBm
Ref 49.2 dBm *Att 10 dB SWT 1.15 s 470.099294872 MHz
Offget 3916 dB Markgr 1 [T 1
33.98 dB
L 20 440 0 ] 7 Ml “
1
20
| . PS
—-10 AZB
D1 —-13 Bm >
--20 L |
L o j {k\,
Ll N
’!Ol é gL }L b éé& [QLL‘(IHMN v‘w EL A L I i I
Center 470.09 MHz 10 kHz/ Span 100 kHz
Date: 8.FEB.2018 13:46:42
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 12.5 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.29 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 470.108750000 MH=z
Offget 3946 dB Markgr 1 [T1]]
33.66 dBm
—40 0 Muo u
1
30
—20
L, PS
— O
3DB
L 1o ac
D1 —-13 ¢iBm
| L
L _ =0 WF’ \"L Ll k
—50 A I i L ﬂ i lH AL j I J
Center 470.09 MHz 10 kHz/ Span 100 kHz
Date: 8.FEB.2018 13:48:11
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -

Output 1

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —-16.44 dBm
Ref 49.2 dBm *Att 10 dB SWT 1.15 s 470.108750000 MH=z
Offget 3916 dB Markgr 1 [T 1
33.72 dBm
40 440 ococ2sdooo Mug “
1
BN - M
VIEW RN R
LVL
—20
PS
—10
o
3DB
L _10 ac
D1 —-13 Bm <
A 4
——-30 l.l
Lo W A
oo | l. | W L Lk “ i I
Center 470.09 MHz 10 kHz/ Span 100 kHz

Date: 8.FEB.2018 13:48:57
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 470.09 MHz, 25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.98 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 470.127500000 MH=z
Offget 3946 dB Markgr 1 [T1]]
33.51 dBm
6 —{ Y
1
20
LVL
—20
PS
—10
— O
3DB
L 1o ac
D1 -13 {iBm —
n L v
B f \1
——-30 M 'th r
——40 N
o : 'NLMHM S L
Center 470.09 MHz 10 kHz/ Span 100 kHz

Date: 8.FEB.2018 13:50:53
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.34 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 470.127500000 MHz
Offget 396 dB Markgr 1 [T ]
33.52 dBm
L0 4do 10250d000 wue| BN
1
vIEW I I
LVL
—20
PsS
—10
— O
3DB
L 10 ac
D1 —-13 Bm >
‘ L v

B ) \,
LD
Al | W m 4

Center 470.09 MHz 10 kHz/ Span 100 kHz

Date: 8.FEB.2018 13:49:55
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 6.25 kHz Intermodulation at AGC - Output 1

® * RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -15.58 dBm
Ref 49.2 dBm *Att 10 dB SWT 1.15 s 479.009294872 MHz
Offget 396 aB Markdr 1 [T1|]
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -

Output 1

@ *RBW 300 Hz
VBW 3 kHz

Ref 49.2 dBm *Att 10 dB SWT 1.15 s

Marker 1
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ENGINEERING Inc.

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

Test Data: 479.00 MHz, 12.5 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.95 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 479.018750000 MH=z
Offget 3946 dB Markgr 1 [T1 ]]
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -18.20 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 479.018750000 MH=z
Offget 3916 dB Markgr 1
dBm
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ENGINEERING Inc.

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

Test Data: 479.00 MHz, 25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -18.83 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 479.037500000 MH=z
Offget 396 dB Markgr 1 [T1 ]
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -19.98 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 479.037500000 MHz
Offget 396 dB Markgr 1 [T ]
33.51 dBm
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ENGINEERING Inc.

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

Test Data: 484.91 MHz, 6.25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz
VBW 3 kHz

Marker 1 [T1 ]

34.67 dBm
Ref 49.2 dBm *Att 10 dB SWT 1.15 s 484.913044872 MHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 484.91 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -

@ * RBW 300 Hz Marke 1 [T ]
VBW 3 kHz 34.75 dBm
Ref 49.2 dBm *Att 10 dB SWT 1.15 s 484.906794872 MHz
Offget 3916 dB Markgr 2 [T 1
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TIMCO

ENGINEERING Inc.

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

Test Data: 484.91 MHz, 12.5 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -18.22 dBm
Ref 49.2 dBm *Att 10 dB SWT 1.15 s 484.891089744 MHz
offget 396 aB Markdr 1 [T1 []
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TIMCO

ENGINEERING Inc.

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

Test Data: 484.91 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.57 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 484.928750000 MH=z
Offget 3916 dB Markgr 1 [T 1
34.51 dBm
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TIMCO

ENGINEERING Inc.

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

Test Data: 484.91 MHz, 25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.21 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 484.947500000 MH=z
Offget 3946 dB Markgr 1 [T1 ]]
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TIMCO

ENGINEERING Inc.

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

Test Data: 484.91 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.28 dBm

Ref 49.2 dBm *Att 10 dB SWT 1.15 s 484.947500000 MHz
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INTERMODULATION §4.7.2 - OUTPUT 2

Test Data: 470.09 MHz, 6.25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.99 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 470.099455128 MHz
offdet 404 aB Markedr 1 (T1 ]
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ *RBW 300 Hz Marker 1 [Tl ]
VBW 3 kHz 33.93 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 470.093044872 MHz
Offget  40]4 dB Markdr 2 [T1|]
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 12.5 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.48 dBm
Ref 49.9 dBm *Att 10 dB SWT 1.15 s 470.108750000 MHz
offget 40 a aB Markdr 1 [T1 []
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.82 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 470.108750000 MHz
offfet 40J4 aB Markdr 1 [T1|]
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.37 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 470.127500000 MHz
offget  40J4 dB Markdr 1 [T1 ][]
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TIMCO

ENGINEERING Inc.

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

Test Data: 470.09 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.76 dBm
Ref 49.9 dBm *Att 10 dB SWT 1.15 s 470.127500000 MHz
Offget 404 aB Markdr 1 [T1|]
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 6.25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 33.79 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 479.003044872 MHz
Offget 40 J4 dB Markdr 2 [T1|]
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz —-23.64 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 479.009455128 MHz
offdet 404 dB Markdr 1 (71|
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 12.5 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.76 dBm
Ref 49.9 dBm *Att 10 dB SWT 1.15 s 479.018750000 MHz
Ooffget 404 aB Markdr 1 [T1 |]
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ *RBW 300 Hz Marker 1 [Tl ]
VBW 3 kHz 33.49 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 479.006250000 MHz
Offget 404 aB Markdr 2 [T1|]
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 25 kHz Intermodulation at AGC - Output 2

LVL

PS
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TABLE OF CONTENTS

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.71 dBm
Ref 49.9 dBm *Att 10 dB SWT 1.15 s 479.037500000 MHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 479.00 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -

Output 2

&
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ENGINEERING Inc.

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

Test Data: 484.91 MHz, 6.25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -14.31 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 484.900544872 MHz
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ENGINEERING Inc.

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

Test Data: 484.91 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -

Output 2

@ *RBW 300 Hz
VBW 3 kHz

Marker
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TIMCO

ENGINEERING Inc.

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

Test Data: 484.91 MHz, 12.5 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 34.12 dBm
Ref 49.9 dBm *Att 10 dB SWT 1.15 s 484.916250000 MHz
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 484.91 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ *RBW 300 Hz Marker 1 [Tl ]
VBW 3 kHz 33.97 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 484.916250000 MHz
Offget 40J)4 dB Markdr 2 [T ]
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D1 -13 {Bm /
A\ 4

--20
30 ’“JJ "\‘ {" \
L _40 ‘ L f'u{ﬂﬂ‘
ﬂ [ lmlﬂ{‘ t
Center 484.91 MHz 10 kHz/ Span 100 kHz

Date: 9.FEB.2018 11:02:15
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 484.91 MHz, 25 kHz Intermodulation at AGC - Output 2

LVL

PS

3DB

TABLE OF CONTENTS

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.41 dBm
Ref 49.9 dBm *Att 10 dB SWT 1.15 s 484.947500000 MHz
Offget 40J4 aB Markdr 1 [T1|]
33.96 dBm
L 0 464.922504000 MHz
1
| .
20
10
o
--10
D1 -13 ¢Bm :
--20
--30 ﬁﬂl{
!
750'11 m L J [L L u‘l
Center 484.91 MHz 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 11:04:05
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 484.91 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ * RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.53 dBm

Ref 49.9 dBm *Att 10 dB SWT 1.15 s 484.947500000 MH=z
Offget 4014 dB Markgr
—40 44
1
Nesay | o
20
. ps
-0
3DB
L 1o ac
D1 -13 diBm -
—-20
h [1 |
L _40 Irﬁ rﬁ ]ﬁ‘ i
ol T e TN T
Center 484.91 MHz 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 11:04:58
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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: 470.09 MHz, Output 1

Marker 2 [T1]

)

3 —24 .88 dBm

2.12120201 GHz

1 V2| [T1] —-24.88 dBm
Y 2.12120201 GHz
Vi|[rT1] 37.34 dBm

469.94448898 MHz

D1 -1 dBm,

2

L VPR L. --.-’*J-L.F"-'-‘“'(_4‘:_11,4R#H%ﬂvwm#¢4%w‘ﬁui

’M{.M#R——J.MMJ
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 479.00 MHz, Output 1

Marker 2 [T1]

)

5 —24 .66 dBm

2.07297095 GHz=z

1 V2| [T1] -24.66 dBm
Y 2.07297095 GHz
Vi|[rT1] 37.29 dBm

479.30501002 MH=z

P11 -1 dBm

2
P "-“X"-“"ﬁdmfﬁfw_ﬁwﬁ‘wﬁﬂ&w«w&ﬁm

"'*'JL&J-N_JEJ‘MM
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 484.91 MHz, Output 1

Marker 2 [T1]

)

5 —-24.79 dBm

2.15023107 GHz=z

1 V2| [T1] -24.79 dBm
\'4

2.15023107 GHz

Vi|[rT1] 37.82 dBm

483.90320641 MH=z

P11 -1 dBm

2
\ 6
TR P ] Y et P P WY S VL R T TR T AR

-

s Lyt

Result: Meets Requirements
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ANTENNA CONDUCTED EMISSIONS §4.7 - Output 2

Test Data: 470.09 MHz, Output 2

TIMCO
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@ *RBW 100 kHz Marker 1 [Tl ]
VBW 300 kHz 36.58 dBm
Ref 49.2 dBm *Att 10 dB SWT 490 ms 470.206250000 MH=z
Offget 396 aB Markdr 2 [T1
-24.77 dBm
-a0 + oqcallecy !:
v
vIEW I IR
LVL
—20
PS
-10
— O
3DB
L _10 ac
D1 —-13 Bm
—-20
2
-—-40
—50
Center 2.43955 GHz 481.91 MHz/ Span 4.8191 GHz

Date: 8.FEB.2018 14:08:
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 479.00 MHz, Output 2

® *RBW 100 kHz
VBW 300 kHz

Marker 2 [T1 ]

—29.36 dBm

Ref 49.2 dBm *Att 10 4dB SWT 490 ms 2.308260417 GHz
Offget 39]6 dB Markgr 1 [T] ]
3¢4.88 dBm
o . P P
v
L 2o
—20
—10
— O
F-10
D1 —-13 dgiBm
——-20
2
WWWPWWWW
——-40
-50
Center 2.43955 GHz 481.91 MHz/ Span 4.8191 GHz

Date: 8.FEB.2018 14:07:25
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 484.91 MHz, Output 2

® *RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -29.07 dBm

Ref 49.2 dBm *Att 10 4dB SWT 490 ms 2.462718750 GHz
Offget 396 dB Markgr 1 [T] ]
37.15 dBm
L .0 1 ads o1000doce wu:| BN
LVL
—20
PS
—10
— O
3DB
L 10 ac

D1 -13 dJBm

——20

—40

—-50

Start 30 MHz 481.91 MHz/ Stop 4.8491 GHz

Date: 8.FEB.2018 14:05:27

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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FIELD STRENGTH OF SPURIOUS RADIATION EMISSIONS §4.9

Rule Part No.:

Requirements:

Procedure:

47CFR90.210

KDB 935210-D05 v01r01 §4.9

-13 dBm in any 100 kHz bandwidth

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

Frquurz:wsch(rlc/le) Antenna Polarity ERP (dBm) Limit (dBm) Margin (dBm)
0.02 V -37.03 -13.00 24.03
0.13 V -46.74 -13.00 33.74
0.15 V -39.95 -13.00 26.95
28.41 V -79.99 -13.00 66.99
65.96 H -60.80 -13.00 47.80
74.41 V -57.88 -13.00 44.88

159.95 V -47.08 -13.00 34.08
161.59 H -49.95 -13.00 36.95
201.28 H -67.04 -13.00 54.04
201.28 V -64.45 -13.00 51.45
319.23 \% -64.34 -13.00 51.34
479.49 H -56.35 -13.00 43.35
479.49 V -49.51 -13.00 36.51
639.74 H -49.59 -13.00 36.59
639.74 V -47.90 -13.00 34.90
960.26 V -50.51 -13.00 37.51
1076.92 V -43.22 -13.00 30.22
1179.49 H -41.54 -13.00 28.54
1910.26 V -35.72 -13.00 22.72
2794.87 H -32.79 -13.00 19.79
4410.26 \% -27.99 -13.00 14.99
5115.39 H -26.17 -13.00 13.17
5730.77 V -24.80 -13.00 11.80
7038.46 H -23.10 -13.00 10.10
7217.95 V -21.83 -13.00 8.83
8294.87 H -22.03 -13.00 9.03
8641.03 \% -23.32 -13.00 10.32

Note: EUT does not change operation based on tuned frequency.

Result: Meets Requirements
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EQUIPMENT LIST

. Serial Cal/Char Due
Device Manufacturer Model /
Number 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-
cable set (backup) Micro-Coax ((:g:::ijeg 0670-01; KFKF- N/A N/A
P 0197-00
CHAMBER Panashield 3M N/A 04/25/16 03/31/18
Sweep/Signhal Generator Anritsu 68369B 985112 11/08/17 11/08/19
Antenna: Double-Ridged .
Horn/ETS Horn 1 ETS-Lindgren 3117 00035923 01/30/17 01/30/19
EMI Test Receiver R& S ESIB | pope g Schwarz | ESIB 40 100274 08/16/16 | 08/16/18
40 Screen Room
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 Charmber Rohde & Schwarz ESU 40 100320 04/01/16 04/01/18
Coaxial Caot(’)'eélfiBM'OBO' 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 ZF;S&‘IL U115700825 N/A N/A
Signal Ge”ezrgtO"Ar 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‘32(?‘3'5 2W bC- Narda 777C 36124 05/24/17 | 05/23/19
Bore-sight A?E?l;‘;ra Positioning | = g,161 Sciences TLT2 N/A N/A N/A
Attenuator N 39d8 100W DC- Pasternack PE7214-30 #109 05/24/2017 | 0°/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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STATEMENT OF MEASUREMENT UNCERTAINTY

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:

Test Items Measurement | Notes
Uncertainty

RF Frequency Accuracy + 49.5 Hz (1D

RF Conducted Power +£0.93dB (D

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
Freg. +£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%

(1) 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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