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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: Franklm Rose, Project Manager / Testing Technician

Date: 02/27/2018

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: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 5 of 99




EUT DESCRIPTION
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EUT Description

800 Band Digital Remote Unit

EUT Detailed
Description

Dual-output* 800 Band Digital Fiber Optic DAS employing a
non-transmitting Host (Master)

FCCID

P3TDHS37-R-DU

Model Number

DHS37-R-DU

Operating Frequency

Downlink: 851 - 869 MHz (TX)
Uplink: 806 - 824 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: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_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: P3TDHS37-R-DU

REPORT #: 208AUT18TestReport_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)
851 0900 +0 -40.3 37.92 2.00 35.92 3.91 76.22
+3 -43.3 37.73 2.00 35.73 3.74 79.03
860.0000 0 40.3 38.68 2.00 36.68 4.66 76.98
+3 -43.3 38.91 2.00 36.91 491 80.21
868.9100 +0 -40.3 38.11 2.00 36.11 4.08 76.41
+3 -43.3 38.02 2.00 36.02 4.00 79.32
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)
851 0900 +0 -42.6 37.09 2.00 35.09 3.23 77.69
+3 -39.6 37.56 2.00 35.56 3.60 75.16
860.0000 +0 -42.6 35.07 2.00 33.07 2.03 75.67
+3 -39.6 35.81 2.00 33.81 2.40 73.41
868.9100 +0 -42.6 37.41 2.00 35.41 3.48 78.01
+3 -39.6 38.02 2.00 36.02 4.00 75.62
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: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 8 of 99



AGC THRESHOLD §4.2

Rule Part

No.:

Requirements:

KDB935210 § 4.2

ENGINEERING

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)
860.00 -46.6 0.3 -46.3 34.58
860.00 -45.6 0.3 -45.3 35.39
860.00 -44.6 0.3 -44.3 36.43
860.00 -43.6 0.3 -43.3 37.46
860.00 -42.6 0.3 -42.3 37.46
860.00 -41.6 0.3 -41.3 37.46
860.00 -40.6 0.3 -40.3 37.46

Test Data: Downlink Output 2 Measurement Table

Gen Freq Gen Output Insertion Loss Booster Input Booster Output

(MHz) (dBm) (dB) (dBm) (dBm)
860.00 -45.9 0.3 -45.6 33.75
860.00 -44.9 0.3 -44.6 34.73
860.00 -43.9 0.3 -43.6 35.83
860.00 -42.9 0.3 -42.6 37.04
860.00 -41.9 0.3 -41.6 37.04
860.00 -40.9 0.3 -40.6 37.04
860.00 -39.9 0.3 -39.6 37.04

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS

FCC ID: P3TDHS37-R-DU

REPORT #: 208AUT18TestReport_Rev3 Page 9 of 99
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OUT-OF-BAND REJECTION § 4.3

TIMCO

ENGINEERING Inc.

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 - 851.09 MHz

£ Marker 1 [T1] RBW 2 kHz REF Att 20 dB
@ Ref Lv1l 37.15 dBm VBW 20 kH=z
45.5 dBm 851.09045090 MH=z SWT 290 ms Unit dBm
45.5
40.5 HB Offse¢et vi|rT17 34.15 dBm

40

—

891.09045090 MH=z

30

' va2lrr1] 1d.52 aem

I | 8d0.98674349 MHZ

} v3 [Ifl] 14.77 dBm

| P1 17.15 dBm B 891.19325651 MH=z
v

20

10

l —T

jn
l
|
|

| —l
—1
—

| |
-20
[ vl ne
- |
-30 } .l L “a.{j;'l_.l‘f‘ \(.- ¥ ‘4:"[ t \‘-
- T . N L T i
IR ) L
-40 A ‘!qjﬂ.! pALLT )
oA} WY e
-50
-60
-70
-74.5
Center 851.09 MH=z 45 kHz/ Span 450 kH=z
Date: 1.JAN.1997 01:41:04

System Rated Max Passband: 180 kHz

Low End of Band 20 dB Passband = 206.51 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3

TABLE OF CONTENTS

Page 10 of 99



Out-of-Band Rejection §4.3

Test Data: Downlink Output 1 - 860.00 MHz

TIMCO

ENGINEERING Inc.

‘ Marker 1 [T1] RBW 2 kHz RF Att 20 dB
@ Ref Lvl 38.10 dBm VBW 20 kHz
45.5 dBm 859.99954910 MHz SWT 290 ms Unit dBm
45.5
0 40.5 pB Offset vi|rT1g 39.10 dBm
899.99954[910 MHz
’r F vVaol|rr1) 17.94 dBnj
20 1 ' 899.89674349 MH=z
P l v3 ri1] 19.13 dBm
ZO_D‘I 18 .[I dBm 1 | ] odo 10 c N
1 I
o O A
: | A AN
AL (Y
-10 " l \ ll .l I I
T
RNl NNl
-20 '[ I ‘(l ! Ay f ‘k T T
[HNERVIVIYANANIN
-30 I l‘ II 1"'l‘-lk"l-ull “f.ﬂr_‘.;’-l ‘\.rl I [ [
T ™ T T Y
oL ‘df‘i"‘ AN e g )
bl - :
-50
-60
-70
-74.5
Center 860 MH=z 45 kHz/ Span 450 kH=z
Date: 1.JAN.1997 01:51:44

System Rated Max Passband: 180 kHz

Middle of Band 20 dB Passband = 206.51 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3

TABLE OF CONTENTS

Page 11 of 99



TIMCO

ENGINEERING Inc.

Out-of-Band Rejection §4.3

Test Data: Downlink Output 1 — 868.91 MHz

-30

4 Marker 1 [T1] RBW 2 kHz REF Att 20 dB
@Ref Lvl 37.66 dBm VBW 20 kHz
45.5 dBm 868.91045090 MHz SWT 290 ms Unit dBm
45.5
40.5 HB Offset Vi|[T1] 371.66 dBn
40
ﬂ Z' W 8ds.91045090 MHz
Va2liT1] 19.00 dBm
20 [ | [l sds.s80674349 mMuZ
‘ [ v3|ri] 14.41 aBn
T T aex T { E sdo o3 51 Mo
v
. . 1 |
0 [\ 1 | f “ | “ I
T oA T,
AN DI IR
-20 I l ‘( [ “ / } l |
\ [ i ll {‘ 1[ \‘ \‘ Fl |
‘r ‘ | N
] |
| 7]

l_ —
3

-40

-50
-60
-70
-74.5
Center 868.91 MH=z 45 kHz/ Span 450 kH=z
Date: 1.JAN.1997 01:53:41

System Rated Max Passband: 180 kHz
High End of Band 20 dB Passband = 206.51 kHz

Result: Output 1 Max 20 dB Passband = 206.51 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 12 of 99




OUT-OF-BAND REJECTION § 4.3 - OUTPUT 2

Test Data: Downlink Output 2 - 851.09 MHz

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 2 kHz RE Att 20 dB
&
Y Ref Lvl 36.54 dBm VBW 20 kHz
45.5 dBm 851.09045090 MHz SWT 290 ms Unit dBm
45.5
0 40.5 pgB Offset vi|rT13 3d.54 dBr
y 891.09045090 MH=z
IT Va2l[rT1] 14.10 dBm
30 ,
| | 890.98674[349 MH=z
l vs3 [l[‘l] 14.56 dBm
20
E
1 16 |54 asm B 891.19325651 MH=z

10 ﬂ

|
| il /‘ | }
a1
NEEEI A O Y NN
L S TS U
] TS T e L
Ve

_40-1.&\'[ Wu'\m

-50

-60

-70

-74.5
Center 851.09 MHz 45 kHz/

Date: 1.JAN.1997 05:47:50

System Rated Max Passband: 180 kHz

Low End of Band 20 dB Passband = 206.51 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3

Span 450 kH=z
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TIMCO

ENGINEERING Inc.

Out-of-Band Rejection §4.3

Test Data: Downlink Output 2 - 860.00 MHz

A Marker 1 [T1] RBW 2 kHz RE Att 20 dB
@Ref Lv1l 34 .55 dBm VBW 20 kHz
45.5 dBm 859.99954910 MHz SWT 290 ms Unit dBm
45.5
0 40.5 pB Offset vi|rT1g 34 .55 dBn
‘j 899.99954910 MH=z
,‘ Vaolrri] 14.54 4B
20 q [ F 899.89674349 MH=z
l ’ v3 [ﬂFl] 14.06 dBm
0 t 8d0.10325651 MHz
| D1 14 .55 dBm B
" hd
l l
o IR i
1 O A
| o
-10 A‘: I \ [ ll \ [ \ [ \ , [I'
‘ [ I ‘ |
—20 | ! | [ [ §t [t [ 1 i I
! IL I \ [ ‘\ | (
: [ vy
-30 - — . \ 1 (\ y ¥ l l I‘ 1
M || / \ﬂ# d 1&“ | [ ] l
T 4‘I ‘\Hﬁfn* g7 “‘ﬂupl‘ ! |
1 ¥
WA M U
i W vy
-60
-70
-74.5
Center 860 MH=z 45 kHz/ Span 450 kH=z
Date: 1.JAN.1997 05:50:32

System Rated Max Passband: 180 kHz

Middle of Band 20 dB Passband = 206.51 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 14 of 99




Out-of-Band Rejection §4.3

Test Data: Downlink Output 2 - 868.91 MHz

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 2 kHz REF Att 20 dB
&
3 Ref Lvl 36.88 dBm VBW 20 kHz
45.5 dBm 868.91045090 MHz SWT 290 ms Unit dBm
45.5
0 40.5 HB Offset vi|[T1] 3d.88 dBn
]’ 8€d8.91045090 MH=z
ﬂ , ﬂ Va2lrT1] 171-15 dBm
30
l l ﬂ sds.s80674349 MHz
I v3 [l[‘l] 14.24 dBnj
20
Pl 16.lsg8 aBm | s8do.01329651 mMH=z
’w
10 F ﬂ
0 p } } } l[
o | l \ / / I
f [

-20

|
—

-40

t——
T

-50
-60
-70
-74.5
Center 868.91 MH=z 45 kHz/ Span 450 kH=z
Date: 1.JAN.1997 05:52:23

System Rated Max Passband: 180 kHz
High End of Band 20 dB Passband = 206.51 kHz

Result: Output 2 Max 20 dB Passband = 206.51 kHz

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3
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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: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_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 RE Att 20 dB
3/ Ref Lvl -3.36 dBm VBW 1 kHz
0 dBm 859.99997996 MHz SWT 10 s Unit dBm
0 |
Vi|rT1] -4.36 den
“10 X 899.99997996 MH=z
[ [ OPH 4.04809619 kH=z
T 12 vl [(T1] -19.93 dBn
-20
899.99793587 MH=z
vT [T1] —-19.88 dBn
-30
8d0.00198397 MHz
-40
-50
q 1
-60 l L I ‘ l
' A
MASKE [l‘ 14 [J Vkﬂ
-70 I .“- |1 1
Nk Hi Al
Wiy
- M
-80 P P :&1‘-\\‘.
o far T Wierdl
i e
-90
-100
-110
-120
Center 860 MH=z 2 kHz/ Span 20 kHz
Date: 1.JAN.1997 02:39:37

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3

TABLE OF CONTENTS
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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
&
3 Ref Lvl -6.24 dBm VBW 1 kHz
0 dBm 859.99894790 MHz SWT 25 s Unit dBm
0
1 VYi|l[T1] -d.24 asn
A 4
10 899.99894[790 MH=z
OPH 6.21242/485 kHz
T2
T v VTl [T1] -21.25 dBny
_20 <
899.99684369 MHz
VT2 [T1] -149.10 dBm
-30

/ \ s8do.00309611 MH=z
-40

-60

/1 T‘HM

_80 | il lk‘jmw

A I
~50 %MWWMJ{H %A&"W

-100
-110
-120
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 02:41:31
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU

REPORT #: 208AUT18TestReport_Rev3 Page 18 of 99



INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: 25 kHz FM Test Signal

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 300 Hz REF Att 20 dB
&
3 Ref Lvl -9.22 dBm VBW 3 kHz
0 dBm 860.00375752 MHz SWT 2.8 s Unit dBm
0
Vvi|[T1] -4.22 dBn
1
“10 . A 4 8d0.00375752 MH=zZ
W \ n 1 OPH 142.42484970 kH=z
l [ T2 971 [T1] —-24.42 dBn|
-20 T
xﬁ | 899.99353707 MH=zZ
? ‘ VT2 [T1] -2(d.63 dBm
_30 ’
8d0.00596192 MH=z

=== ===

I

il

I

-60

[ — I

—-70 A.

-80 h@,L £ .
g Pt TEA M i

-90

-100

-110

-120

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 02:30:32
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU

REPORT #: 208AUT18TestReport_Rev3 Page 19 of 99



TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 C4FM Test Signal

/ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
&
3 Ref Lvl -8.97 dBm VBW 1 kHz
0 dBm 859.99924850 MHz SWT 25 s Unit dBm
0
) vi|rT1] -9.97 dBn
o
10 vil. 899.99924[850 MH=z
IJ\I{“L OPH 8.01603206 kHz
Jl vTl T1 —-24.33 dBm
-20 T1,) T [T1] 7

899.99614228 MHz
I.&I “‘LI‘ VT2 [T1] -24.09 dBm
30 / F’ | \ 8do.00419832 MH=z
-40 5} k‘{r‘rr
/¥ %\
/ rug

|
eo A @[R

N |\

-80 A
—-90 Pl o
\ : - W HE‘ il M{P‘Wﬁﬁﬂm
-100 _
-110
-120
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 02:51:40
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU

REPORT #: 208AUT18TestReport_Rev3 Page 20 of 99



INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

Test Data: P25 Phase 1 LSM Test Signal

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
&
3 Ref Lvl -9.13 dBm VBW 1 kHz
0 dBm 859.99914830 MHz SWT 25 s Unit dBm
0
vi|rT1] -4.13 dBmn
1
o
“10 Y 899.99914[830 MH=z
JW-'II‘JI OPH 9.01803607 kH=z
VTl [T1] -24.53 dBr
-20 -
FVQ 899.99554108 MH=z
i
m 4 VT2 [T1] -24q.65 dBm
-30
MH z

/!

\ 840.00455912

P

-60

MASKD /
-70

Ak

AR

-100
-110
-120
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 03:00:23

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3
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T

IMCO

ENGINEERING,Inc.
INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4
Test Data: P25 Phase 2 H-CPM Test Signal
/ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
&
@Ref Lv1l —9.68 dBm VBW 1 kH=z
0 dBm 859.99964930 MHz SWT 25 s Unit dBm
0
vi|rT1] -4.68 dBmn
“10 ; 899.99964[930 MH=z
fdMQMEd[ OPH 8.11623246 kHz
) -\
w_ VYTl [T1] -29.73 dBn|
-20 [
T 5 899.99604/208 MHz
VT2 [T1] —-27.95 dBm
-30
832 MHz

/]

{{{ \ 840.00419

/

¥
N T

- il
80 Ilu
‘ Y
—-90 e l‘- ir I
T il W] el Vi
-100
-110
-120
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 02:53:11

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3
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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 H=z REF Att 20 dB
4
3 Ref Lvl -10.85 dBm VBW 1 kHz
0 dBm 859.99894790 MHz SWT 25 s Unit dBm
0
vi|[T1] -1d.85 den
1 8q99.99894790 MH=z
-10 -
“[‘JI\"I’(‘ OPH 9.91983968 kHz
vT] [T1] -2d4.65 den
B \[%2 8q9.99514028 MH=z
U VT3 [T1] -24d.04 dBm
_30 ‘
/ \‘ \ sdo.oos0do12 mMH=Z
-40 ‘{ i

MASKD

/

-70

-80

-90

g,

rl'[

B =

-100

PO

i

-110

-120

Center 860 MH=z 5 kHz/

Date: 1.JAN.1997 02:57:22
APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU

REPORT #: 208AUT18TestReport_Rev3

Span 50 kH=z
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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

/ Marke 1 [T1] RBW 100 Hz RF Att 20 dB
&
@Ref vl 34 .12 dBm VBW 1 kH=z
36.8 dBm 859.99997996 MH=z SWT 10 s Unit dBm
36.7 1
40.5 pB Offset vi|rT1) 34.12 dBn
20 LIMIT CHE{¢K : PASSEHD I I —
1 OPH 4.04809619 kH=z
20 Th T2
Y VT TTT] T- 422 dBnj
899.99793587 MHz
10 VT T 17 T - &6 OB
8d0.00198397 MHz
0 I I
-10 H I
i \l‘ [u
L AL |
-20 | ul Y | |
(e N
-30 MASKEE ltlh ] lh [
— [T d
1%!1
i/
-40 45_;;‘
At
-50
-60
-70
-80
-83.2
Center 860 MH=z 2 kHz/ Span 20 kHz
Date: 1.JAN.1997 05:08:52
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 24 of 99



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 Hz RF Att 20 dB
4
3 Ref Lv1l 34.44 dBm VBW 1 kH=z
36.8 dBm 859.99997996 MHz SWT 10 s Unit dBm
36.7 L
40.5 pgB Offset vi1|[T1] 34.44 dBn
|
30 q 899.99997/906 MHz
OPH 4.04809619 kHz
20 Th T2
VT TTI] E BT
] 899.99793587 MH=z
10 VT T8 OB
8d0.0019¢g397 MH=z
0 k i

“10 i

i i u,t‘x
- ‘Lt{fllwfl‘-‘ﬂﬁw

———

|
w
o
<
~
=
o
N
)
e
—_— |

A0
AA%AW‘{W@%

-50

-60

-70

-80
-83.2

Center 860 MH=z 2 kHz/ Span 20 kHz

Date: 1.JAN.1997 05:07:56
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
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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

A Marker 1 [T1] RBW 100 Hz RF Att 20 dB

@Ref Lvl 31.20 dBm VBW 1 kHz
36.8 dBm 859.99894790 MHz SWT 25 s Unit dBm

36.7

40.5 pB Offset ‘1' vi|rT13 31.20 dBr
30 899.99804[700 MHz
- OPH 6.21242/485 kHz
20 L 7 VT TTI] Tq- B

899.99684|369 MH=z

10 VT T3 TH -89 OB
// \\ 8d0.00305611 MH=z
0

-20

) I

%WMMMJW&M”M Mjﬂqﬁwj\lﬁjﬁl‘-ﬁ&( &W "l

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:10:28
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
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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 H=z REF Att 20 dB
A
3 Ref Lvl 31.46 dBm VBW 1 kHz
36.8 dBm 859.99894790 MHz SWT 25 s Unit dBm
36.7 .
40.5 pB Offset y vi|rT13 31.46 dBr
50 LimMIiT cYE¢H : PABSED
899.99804]/50 MHAz
oo OPH 6.21242485 kHz
T .
20 X VT TTI] T1-T5 dBM
899.99684369 MH=z
10 VT T TH -3 a8
/ \ 8do.00305611 MH=z
0
-10 / \
20 i Ld J i
i !
30 MASKD T I ) ﬂr I

4 1‘1&‘}1
-40 IMrj_

SRR,

Mﬂ%%{!mwww

-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:11:27

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3
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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 REF Att 20 dB
&
3 Ref Lvl 28.32 dBm VBW 3 kHz
36.8 dBm 859.99584168 MHz SWT 2.8 s Unit dBm
36.7
40.5 pB Offset vi|[rT1] 2d.32 dBn
20 LIMET CHE¢K : PASSED
l‘ 599.909584168 MOz
ﬂ {‘ I‘ ﬂ ﬂ OPH 12.42484970 kH=z
20 T1 [
I T > VT [TTTT] T .3 dBmy
‘ \ l ‘ & 899.99363727 MH=z
10 ﬁ U i T ' ﬁ lﬁ VT T TA-T26 OB
l I\ ‘J J I\ ‘h 8do.0o060d212 MHZ
MASKB
0 I VT
1 h u-U _bl U‘H
-10 I{ ‘ [u\l"\
-20 [ ‘ dl[
-30 , {Ik.

_a0 I fd "{\
,AMV““’WW "F\‘A' i‘d"l‘ r“-’umw% ”

-50

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:05:4¢6
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU

REPORT #: 208AUT18TestReport_Rev3 Page 28 of 99



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 REF Att 20 dB
4
3 Ref Lvl 28.63 dBm VBW 3 kHz
36.8 dBm 859.99584168 MHz SWT 2.8 s Unit dBm
36.7
40.5 HB Offset vi|[T1] 2d.63 dBn
50 LIM¥T CcHE{K : PASSED
M 8H99.99584[168 MOz
q ‘ q [“ qu OPH f2.32464930 kH=z
20 Tl’ [ |
l | VT TTI] T - 20 dBm
‘! \ l ‘ [lr 899.99363727 MH=z
10 [n‘ ‘ ["l- ‘ I‘" ‘\_"L4_ LI ] T . LI gD
i ‘ } ‘ 8d0.00594¢192 MH=z
MASKB
0 A I I th
-‘ U .:\ U‘P
_10 A I"\n

|
il

"
A I
o T IJWJ ey m‘m “A‘Aﬁ%ﬂaﬁﬂ
U

| ——

-50

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:06:38
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
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INPUT-VERSUS-OUTPUT SIGNAL COM

TIMCO

ENGINEERING Inc.

PARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
4
@Ref Lv1l 28.95 dBm VBW 1 kH=z
36.8 dBm 859.99914830 MHz SWT 25 s Unit dBm
36.7
40.5 HB Offs¢t ) wil|rr1g >d.05 abm
30 Y 899.999014830 MHz
R,
OPH 8.01603206 kHz
20 1 L{? uz“_ VT TTI] TH- 9 B
\{‘2
T 8q9.99614228 MH=z
10 ‘11'. VT T T3 -6 (=]
/ ﬂlﬁ ‘-, \ 8d0.00415832 MH=z
0 i il
/& 1\
_10 -r
{ [
-20 _;‘f“ }{[‘
-30 MASKLD I/ \.- \I
v il
| \
-40 4 r[‘
K {
-sopil W i|| Aldlj -ﬂ_‘%i'ﬁ-uﬂ' U‘.&j‘h{{ﬁfﬁq i ?r‘ l[[ ‘
1 1 o \
-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:14:45
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 30 of 99



TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

A Marker 1 [T1] RBW 100 H=z REF Att 20 dB
@Ref Lv1l 28.21 dBm VBW 1 kHz
36.8 dBm 860.00075150 MH=z SWT 25 s Unit dBm
36.7
40.5 HB Offs¢t ) vil|rr1g >d.21 aer
30 .

} 840, 00075150 Moz
M"[“j‘ OPF 8.11623246 kH=
20 [f |

M "“hTz VT TTT] T~ aBm

‘j 899.99604208 MH=z

10 |

‘l '{ ‘\_I',L(_ LI ] T . gD
p’ § 8d0.00415832 MH=zZ
1

/sf\ X
/| 4\

7 [4,
- A

4 i
-40 \m I
5o W&ﬂ@“ﬂlﬁﬂ” ) MI‘M ﬁﬂ[ i
ey 'f I 1
-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:13:43
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
FCC ID: P3TDHS37-R-DU
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
&
3% Ref Lvl 28.37 dBm VBW 1 kHz
36.8 dBm 859.99914830 MHz SWT 25 s Unit dBm
36.7
40.5 HB Offs¢t ) vi|(T1] >d.37 aBm
30
899.90014]830 Moz
l, Mm OPH 8.91783567 kH=z
20 dﬂl =F
13 ‘!-‘_k VTT TTIT] T . D09 dbBmy
1 [[¥ \
Tk 4 899.99554[108 MH=z
10 [@RS214
E MHz

B A e TO-©
\\ 8d0.00445892

T~

-10

e

-20

el L]y

|V,

-60
-70
-80
-83.2
Center 860 MHz 5 kH=z/ Span 50 kH=z
Date: 1.JAN.1997 05:26:45

APPLICANT: FIPLEX COMMUNICATIONS INC.
FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3

TABLE OF CONTENTS

Page 32 of 99



TIMCO

ENGINEERING Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
A
3 Ref Lvl 28.40 dBm VBW 1 kHz
36.8 dBm 859.99914830 MHz SWT 25 s Unit dBm
36.7
40.5 HB Offs¢t vil|ir1s >d. 40 asd
50 LEMIT CHEfK : PAFSED

8H9.99914830 MH=z

‘bl‘%mhj OPH 9.01803607 kH=z
Lz |
) \

20

VT [TI] TH.0T dBmy
1
AU 8H99.99554108 MH=z
10

O /4 N\ T
/ l} j\ \

1
/]
a0 . ‘f“w i q‘u‘{,{hﬁ“d
Emia Ty

-50

-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:27:41

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.

APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS
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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
@Ref Lvl 27.02 dBm VBW 1 kHz
36.8 dBm 860.00005010 MHz SWT 25 s Unit dBm
36.7
40.5 HB Offset wil|rr1g 54.02 dbm
30 v 5d0.00005010 MOz

4
[‘M‘[{'ﬁ“ OPF 8.11623246 kH=
20 F VT [TTTT] TA4.T0 dBmy
TYF ‘{T
10

L — —
; /l‘fﬂ \% \ R
-10 // [ WQ
f V\w

'!L“ \
-30 MASKD |/ { I
v '

2 859.99604208 MH=z

i
-50 n[l“rlphj"lrl IJK{L#:'A
"I’&W]J AR -
-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:19:13
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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 H=z REF Att 20 dB
A
3 Ref Lvl 27.33 dBm VBW 1 kHz
36.8 dBm 860.00005010 MHz SWT 25 s Unit dBm
36.7
40.5 HB Offskt vi|ir1g -1 33 aBdl
30 LIMIT CHE{fK : PABSED
v 8q0.00005010 MEz
MM OPH 8.01603206 kH=z
20 g - VT TTT] T4 27 aBn
T U2
¥ 899.99604208 MH=z
10 ﬁi i VT T T 45 OB
/ ‘ {l‘l \ 8do.00405812 MH=Z
0 o L[I
/ frl \ \
-10 i
Iy \ﬁ

o [ g
I I 1A
— E
il TR

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:22:50
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
&
3 Ref Lvl 26.90 dBm VBW 1 kHz
36.8 dBm 859.99894790 MHz SWT 25 s Unit dBm
36.7
40.5 HB Offs¢t vil|rr1g >d.90 aer
30 1

8H9.99894/790 MH=z

.%51 OPH 9.81963928 kHz

'W-L‘RTZ VT TTT] TI.9 dBmy

"a( 899.99514028 MH=zZ

20 r

10

I VT F T 17 T T4 aB
/Ij \{{\ 8d0.00495992 MHz
_10 \

-20

O I VA Y AN

WWF‘W

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 05:25:45
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/[ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
@Ref Lvl 26.90 dBm VBW 1 kHz

36.8 dBm 860.00015030 MHz SWT 25 s Unit dBm
36.7

40.5 HB Offset wil|rr1g >d.00 abm

30

8q0.00015030 MH=z

MM‘%'A&W oPH 9.81963928 kHz
20 | T‘ﬂr;
\

VT T[TI] TA-.-82 dBM
4
A
10

*" VT T TH-95 b

/}r \1\ 8d0.00495992 MH=z

-10 :
f

8H99.99514028 MH=z

i
-20 / j) \l
__ |jprskD ALH{ Uﬂh‘iﬁ‘ﬁ\l
30 ilv . T \h\‘l\{
-40 Mj‘ﬂj&‘u-‘{ﬂr - Mﬁ P
T L Beaflff i
-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 05:24:05
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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 RE Att 20 dB
&
Y Ref Lvl 31.96 dBm VBW 1 kHz
35.3 dBm 859.99997996 MH=z SWT 10 s Unit dBm
35.2 i
. 40.5 HB Offset vi|[T1] 31.96 aBn
ﬂ ﬂ 899.99997996 MHz
| | OPH 4.04809619 kH=z
20 =i
, VTl [T1] 14.99 dBnj
i ? 899.99793587 MHz
10
VT2 [T1] 19.30 dBm

/] AR
o ] |
Lk Uiy \‘w“r N['\
T gl |
P ‘MW s ‘WLM W&ﬁw J IV

-50

——
=

-60

-70

-80
-84.7

Center 860 MH=z 2 kHz/ Span 20 kHz

Date: 1.JAN.1997 06:29:25
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz RF Att 20 dB
&
3 Ref Lv1l 32.69 dBm VBW 1 kH=z
35.3 dBm 859.99997996 MHz SWT 10 s Unit dBm
35.2 1
40.5 pgB Offset LH< vi1|[T1] 34.69 dBn
30 T ol ol o s D P by
‘ 8549.99997996 MH=z
I OPH 4.04809619 kHz
20 T i
” vT] [T1] 19.71 dBnj
8549.99793587 MH=z
10
VT [T1] 14.02 dBm

840.00198397 MHz
i
f I X2lrr1] -49.15 dBnj
840.01000000 MHz
-10

-20

— 304 KL

| S

_—_—
=
i
== .
=

§==L_;

= |

-40

L
i' ﬁ%f% “ﬁ" :
s W

-60

-70

-80
-84.7

Center 860 MH=z 2 kHz/ Span 20 kHz

Date: 1.JAN.1997 06:30:02
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
&
3 Ref Lvl 29.06 dBm VBW 1 kHz
35.3 dBm 860.00095190 MHz SWT 25 s Unit dBm
35.2
40.5 HB Offs¢t 1 vil|rr1g >d.06 aer
30 Rk Ve nlla ) n¥ ik ] s oY Con
8d0.00095190 MH=z
T2 OPH 6.21242[485 kHz
20
vT]l [T1] 14.23 dBnj
T
S 899.99684[369 MH=z
10
VT3 [T1] 171-97 dBm
8d0.00305611 MH=z
0

Vo|T1T1] —44.19 dBnj
8d0.01000000 MHz

-10
-20 L

VAR 11 | TN
Al I} )
0

gt :
N I Mﬁf"w ML
it R yanmn

-60

=70

-80
-84.7

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 06:28:32
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
4
@Ref Lv1l 29.80 dBm VBW 1 kH=z
35.3 dBm 860.00095190 MHz SWT 25 s Unit dBm
35.2
. 40.5 HB Offset 1, vi|[T1] 29.80 dBn
8d0.00095190 MH=z
- T2 OPH 6.21242/485 kHz
-y vT] [T1] 14.84 dBn
A 8qo.99684369 MH=Z
10
VT2 [T1] 19.76 dBm
/ \ 8do.00305611 MH=z
0
\Zl —4d.80 daen
/ \ 8d0.01000000 MH=z
-10
il
-20 / u‘[
I [ \
—30lMaskD l/ L'l [d \{
Iy a
40 . | .
Ty
5Oﬁkmﬁwxﬁw {.[‘ ¢ NJMA‘{ﬁL‘ [{‘ o
' L AR YT
-60
-70
-80
-84.7
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 06:27:40
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 300 Hz REF Att 20 dB
&
3 Ref Lvl 26.06 dBm VBW 3 kHz
36.8 dBm 860.00405812 MHz SWT 2.8 s Unit dBm
36.8
40.5 HB Offset vi|[T1] 2d.06 dBn
30 3
5qd0.00405812 MOz
ﬁﬂ 4 | OPE 12.42484970 kHz
20 ! - ” ‘ VT T T] T T B
T1[ff] N H ‘ 5 i
*‘ i ‘ 899.99383768 MH=z
10 1 VT T 17 TS - O OB
i A
8d0.00626¢253 MHz
MASKB
0 Av4 gy i 4 aR
" d l“ F 8d0.01000000 MHz

-10

I

_—
——

|
]

-40

Htﬁ,ﬂ-‘w“%ﬂﬂ“"‘mﬁw

-50

M d M

-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 06:35:43
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 300 Hz REF Att 20 dB
&
3 Ref Lvl 26.80 dBm VBW 3 kHz
36.8 dBm 859.99604208 MHz SWT 2.8 s Unit dBm
36.8
40.5 HB Offset vi|[T1] 2d.80 dBn
30 1
599.909604208 MOz
i T f‘ f”‘ OPH f2.42484970 kH=z
20 I [ [ [‘
T 1 | l| | > VT [TTTT] T . 0L dBmy
\ ‘ ‘ ‘ 899.99383768 MH=z
10 1 1 ! ‘\_I'L(_ LI ] ITJ. 05 gD
p \J ‘J U 8d0.00626¢253 MHz
MASKB
0 v gy al fa) aR
IU l 01000000 MH=z

e —

[ 840 .

—_—t

) I Il
L |
40 LN \‘ﬂ‘xh

[P

-50

) “-Mumﬂﬂ‘#ﬂd-qimm

-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 06:32:21
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

A Marker 1 [T1] RBW 100 H=z RE Att 20 dB
<%%>.Ref Lv1l 25.95 dBm VBW 1 kHz
36.8 dBm 859.99934870 MH=z SWT 25 s Unit dBm
36.8
40.5 HB Offset vilrres >d 55 aBn
30 +

8H9.99934|870 MH=z

Mwl OPH 8.11623246 xH=z
20 .

VT T[TI] TJ- 65 dBm

bl
%
Tl‘ﬂ \ 899.99604208 MH=z

10 % VT T3 T6A OB
/ | \ 8¢q0.00415832 MH=z

rma 3 il SR
T T

r SZ
T‘L‘ )
\ 8do.01000000 MHZ
-10 [1“
MASKD / \
-30 : A I
\

= TN
), N

-40
-50 I . [k W
113
Il WLITE Y T
-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 06:39:45
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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 H=z RE Att 20 dB
A
3 Ref Lvl 26.17 dBm VBW 1 kHz
36.8 dBm 860.00075150 MHz SWT 25 s Unit dBm
36.8
40.5 pgB Offset Vi|[T1] 2d.17 aen
30 1
8q0.00075150 MHZz

M&{Ew OPH 8.11623246 kHz
20 / '[Jrk VT TTI] TI-. 0 B
T1 ﬂ 859.99604208 MH=z
v &
10 - VT
[l ‘-‘ T T T 17 g 60 dB
\ 840.00415832 MH=z
0 I L Av e = H= an
R
J ) \ 8d0.01000000 MH=z
_10 ﬁ
A ‘1‘
7 - 4 \
-30 MASKD I ‘\. [

V \‘x[“‘? \{
-40 ‘J"‘
] b
) I{
T e LT
-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 06:38:41
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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 Lvl 25.82 dBm VBW 1 kHz

36.8 dBm 860.00035070 MHz SWT 25 s Unit dBm
36.8

40.5 HB Offs¢t wil|rr1g 54.82 abm

30

84

-
AM!MH opH 8.91783567 kHz
20 Iw'ﬂ-l* \L#\ VTT [TTTT] T . O dBm
rjﬂl %ﬁ 899.99554108 MHz

10 \v/ 4 < |

h VT3 T TI] A0 OB
// M¥ *l \\ 8d0.00445892 MH=z
0 1 ‘il SZ gy 4 [oNP= k=Y

// r \\ 8¢q0.01000000 MH=z
-10

|
I }“J " \

# Y
Aol a2+

O

.00035070 MH=z

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 06:47:08
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

/ Marker 1 [T1] RBW 100 H=z RE Att 20 dB
A
3 Ref Lvl 26.37 dBm VBW 1 kHz
36.8 dBm 860.00075150 MHz SWT 25 s Unit dBm
36.8
40.5 pgB Offset Vi|[T1] 2d.37 aen
30 1
8d0-.000 75150 Mz
Ud‘lt[ L OPH 8.91783567 kHz
20 ﬁ vTT [TT] .91 dBm

o | 8d9o.99564128 MH=Z
10 ﬂ 4%— VT T 1= OB
/ ‘f { \ 8d0.00455912 MH=Z
/ F \ \ 840.01000000 MHz
-10

. N

dl |
g Ji ﬂ%r, e
Wﬁ%“}h ol o Aiw*ﬂft[‘ﬁg el

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 06:48:33
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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 RF Att 20 dB
@Ref Lvl 25.72 dBm VBW 1 kHz
36.8 dBm 859.99964930 MHz SWT 25 s Unit dBm
36.8
40.5 HB Offs¢t wil|rr1g 54.72 4aBm
30

8H9.99964930 MH=z

H“I OPH 8.11623246 xH=z
20 [4(_[1‘ W‘x

W VT TTI] ) B
T q& 899.99604208 MH=z
10 2 < i

VT TTI7 4o dB

// MP v“ 8d0.00415832 MH=z
&r Z gy 44 S SR
1
1 8¢q0.01000000 MH=z
_ ; \
10 yf

|
- A

MASKD

-30

!

-50 . [ 1 I [
f |15 il A | A
TR PR iyl
-60 _
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 06:40:55
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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 REF Att 20 dB
&
3 Ref Lvl 25.90 dBm VBW 1 kHz
36.8 dBm 859.99964930 MHz SWT 25 s Unit dBm
36.8
40.5 HB Offs¢t \ ZRNEER >4 90 aed
30 LIMIT CH}'; K : PABSED
+ 8H9.99964/930 MOz
"I'MU‘M OPH 8.11623246 kH=z
20 Hl.h‘\ _ ‘1.Irr
1} L] "\u VT 1TI] ) JBm
T [ 5 899.99604208 MH=zZ
10 gr VT F T 17 T8 9T OB

/ f ‘] \ 8d0.00415832 MHz
0 f[ \v4 e ad 43 gp
/ A w sdo.01000000 MHz

7 hl

-20 I
i ——.r \

~

Mg liaf )
T i

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 06:41:52
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON §4.4

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

TIMCO

ENGINEERING Inc.

/ Marker 1 [T1] RBW 100 Hz REF Att 20 dB
&
3 Ref Lvl 24.47 dBm VBW 1 kHz
36.8 dBm 860.00095190 MHz SWT 25 s Unit dBm
36.8
40.5 HB Offs¢t vil|rr1g >d. 47 aer
30
1 8d0.000051950 MOz
‘H[ I OPH 9.81963928 kH=z
20 Fa ‘m 1[’{“[
e ‘F\l VTT [TTTT] T .04 dBmy
T2
sl v 899.99514028 MH=zZ
10 [ -
1 VT X T 17 T3 -5ST OB
// \\ 8d0.00495992 MHz
0 T SZ gy = . [oNP= k=Y
000 MHz

/ I

-20

% 840.01000
|
\
1

-30 MASKD I/ I'tr[

-40

a f
z
-50 !

-60
-70
-80
-83.2
Center 860 MH=z 5 kHz/ Span 50 kHz
Date: 1.JAN.1997 06:44:28
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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
A
3 Ref Lvl 26.32 dBm VBW 1 kHz
36.8 dBm 859.99894790 MH=z SWT 25 s Unit dBm
36.8
40.5 HB Offs¢t vilrres >d 32 aen
30 1
899.99804]/50 MHAz
f OPH 9.91983968 kHz
20 H‘Lf
w VT TTI] T . T 7 dBM
T ]z 8qdo.99514028 MH=z
g
10

| VT T T -5 (=]
/l{‘ h\ 8d0.0050¢012 MH=z
0 3 SZ gy 11 aR

/ [ \1 8d0.01000000 MH=zZ
[ I
-10 / 3

|

‘x

[
T TTOR
i W

—-40 [ 1 rI'I XL I
T U G
’lﬂ{pﬁﬂ ﬁd{]‘ | Vg,

i LI

-60

-70

-80
-83.2

Center 860 MH=z 5 kHz/ Span 50 kHz

Date: 1.JAN.1997 06:43:35
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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

= " £ c caal
o /oot ouT

Control

e ”~ i = = s
/ E ?
/ 4 I
/ N~ 2
{ onfoff ‘ —

Control

Amplifier

|
\ Noise Source @
\—

+ 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

860 15,45 9782.880151 290

Step 1 Calibration of Noise Source with ESU 40

RISONP 0.03 -128.29 0.15 5.53 1803.94 8.59

Step 2 Noise Measurement with EUT

-64.56 349945.17 -34.09 389941986.68 1114.29 -281.47 -15.32

Step 3 Noise Figure Calcualtion for EUT

3207571544 95.06 -281.47 =15.32 9.00 24.32

Test Data: Downlink Output 2 Noise Measurement

860 15,15 9782.880151 290

Step 1 Calibration of Noise Source with ESU 40

=357 0.03 -128.29 0.15 5553 1803.94 8.59

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

183486402.2 82.64 697.10 5.32 9.00 3.68

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.:

47CFR90.210

KDB 935210-D05 v01r01 §4.7.2

Requirements: -13 dBm

Procedure:

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

%

*RBW 300 Hz

Marker 2

[T1 1

VBW 3 kHz —16.01 dBm
Ref 50.1 dBm *Att 10 dB SWT 1.15 s 851.080384615 MHz
50.10fffet 4015 dB Markdgqr 1 [T1 |]
34.32 dBm
891.093044872 MH=z
—40
1 r 1
v
—30
—20
—10
O
——-10
D1 -13 Bm
' J g &
B Jj \UUI L i
L =0 \ﬂ |
.o | [ ;
I nM“J \”M Lol &
Center 851.09 MHz 10 kHz/ Span 100 kHz

Date: 8.FEB.2018 16:26:17

APPLICANT:
FCC ID:
REPORT #:

FIPLEX COMMUNICATIONS INC.
P3TDHS37-R-DU
208AUT18TestReport_Rev3

LVL

PS

3DB
AC
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 851.09 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 33.29 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 851.093044872 MHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 851.09 MHz, 12.5 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.49 dBm
Ref 50.1 dBm *Att 10 dB SWT 1.15 s 851.071089744 MHz
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34.29 dBm
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TIMCO

ENGINEERING Inc.

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

Test Data: 851.09 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -17.15 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 851.071089744 MHz
50.120fffet 40J5 dB Markdr 1 [T1|]
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 851.09 MHz, 25 kHz Intermodulation at AGC - Output 1

%

*RBW 300 Hz

Marker 1 [T1 ]

VBW 3 kHz 32.14 dBm
Ref 50.1 dBm *Att 10 dB SWT 1.15 s 851.077339744 MHz
50.10fffet 40 )5 dB Markdr 2 [T1|]
-1¢4.31 dBm
891.052339744 MHz
—40
1 r 1
A 4
[ VIEW|
—30
—20
—10
O
——-10
DP —-13 d{iBm
0 4 \
-20 1/ y
——-30
T MM W I
Center 851.09 MHz 10 kHz/ Span 100 kHz

Date: 8.FEB.2018

APPLICANT:
FCC ID:
REPORT #:

16:29:43

FIPLEX COMMUNICATIONS INC.
P3TDHS37-R-DU
208AUT18TestReport_Rev3

LVL

PS

3DB
AC

TABLE OF CONTENTS

Page 58 of 99



TIMCO

ENGINEERING Inc.

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

Test Data: 851.09 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -17.54 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 851.052339744 MHz
50.120fffet 4015 dB Markdr 1 [T1|]
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 860.00 MHz, 6.25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.33 dBm
Ref 50.1 dBm *Att 10 dB SWT 1.15 s 859.990384615 MHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 860.00 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -15.84 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 860.009294872 MHz
50.120fffet 4015 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: 860.00 MHz, 12.5 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 32.91 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 859.993589744 MHz
50.10ffget 4015 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: 860.00 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz —-22.07 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 859.968589744 MHz
50.120fffet 40J5 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: 860.00 MHz, 25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -18.40 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 860.037500000 MHz
50.10fffet 40 )5 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: 860.00 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -

Output 1

@ *RBW 300 Hz
VBW 3 kHz

Ref 50.1 dBm *Att 10 dB SWT 1.15 s

Marker
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TIMCO

ENGINEERING Inc.

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

Test Data: 868.91 MHz, 6.25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 32.62 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 868.913044872 MHz
50.10fffet 40 )5 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: 868.91 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 33.58 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 868.913044872 MHz
50.120fffet 4015 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: 868.91 MHz, 12.5 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 32.58 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 868.903589744 MHz
50.10ffget 4015 dB Markdr 2 [T1|]
-14.21 dBm
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TIMCO

ENGINEERING Inc.

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

Test Data: 868.91 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 33.12 dBm

Ref 50.1 dBm *Att 10 dB SWT 1.15 s 868.903589744 MHz
50.120fffet 4015 dB Markdr 2 [T1|]
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ENGINEERING Inc.

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

Test Data: 868.91 MHz, 25 kHz Intermodulation at AGC - Output 1

® *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 32.79 dBm
Ref 50.1 dBm *Att 10 dB SWT 1.15 s 868.897339744 MHz
50.10fffet 40 )5 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: 868.91 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 1

@ *RBW 300 Hz
VBW 3 kHz

Ref 50.1 dBm *Att 10 dB SWT 1.15 s
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INTERMODULATION §4.7.2 - OUTPUT 2

TIMCO

ENGINEERING Inc.

Test Data: 851.09 MHz, 6.25 kHz Intermodulation at AGC - Output 2
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TIMCO

ENGINEERING Inc.

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

Test Data: 851.09 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -19.89 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 851.099455128 MHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 851.09 MHz, 12.5 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -17.01 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 851.070929487 MHz
50 Offget 4015 dB Markdgr 1 [T1 |]
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ENGINEERING Inc.

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

Test Data: 851.09 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -23.18 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 851.121410256 MHz
50 Offget 40J]5 dB Markdr 1 [T1 ]
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ENGINEERING Inc.

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

Test Data: 851.09 MHz, 25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -16.46 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 851.052179487 MHz
50 Offget 4015 dB Markdgr 1 [T1 |]
34.81 dBm
o 841.077339744 muz |[EN
1
1 r Y
VIEW
—30
LVL
—20
PS
—10
O
3DB
L _10 ac
D2 —-13 dJiBm
A 4
--20
| =0 } \‘M
[ .o Al [
0% i ﬁdl ”\ﬂ[{ Ml[ il
Center 851.09 MHz 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 09:40:53
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS

FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 76 of 99



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

Test Data: 851.09 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 34.00 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 851.077339744 MHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 860.00 MHz, 6.25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz
VBW 3 kHz

Marker 1 [T1 ]

31.71 dBm
Ref 50 dBm *Att 10 dB SWT 1.15 s 860.003044872 MHz
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TIMCO

ENGINEERING Inc.

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

Test Data: 860.00 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 33.15 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 859.996634615 MHz
50 Offget 40J]5 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: 860.00 MHz, 12.5 kHz Intermodulation at AGC - Output 2
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ENGINEERING Inc.

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

Test Data: 860.00 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -
Output 2

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz —-20.76 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 859.980929487 MHz
50 Offget 40J]5 dB Markdr 1 [T1 ]
34.86 dBm
L6 899.993589744 muz |[EN
B - Y
VIEW
—30
LVL
—20
PS
—10
— O
3DB
L _10 ac
D1 —-13 ¢iBm
2
——20
’[4 k\ [\
| /J L‘\
——40 U\I?
_°0 | L u} L
Center 860 MHz 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 09:29:36
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 860.00 MHz, 25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 1 [T1 ]
VBW 3 kHz 31.13 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 859.987339744 MHz
50 Offget 40]5 aB Markdr 2 [T1[]
-14.70 dBm
.0 8do.962179487 iz |[EN
B - 1
vIEW I N M
20
L PS
o
3DB
—-_-10 AC
D1 —-13 diBm
L v
—-30 11l [
|40 [ " ’“l“uu | I
20 [ [ i mh b
Center 860 MHz 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 09:31:06
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 860.00 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -18.57 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 859.962179487 MHz
50 Offget 40J]5 dB Markdr 1 [T1 ]
34.50 dBm
L6 849.987334744 muz |IEN
vIEwW Y o
—20
PS
—10
— O
3DB
L _10 ac
DJ; —13 d4iBm
L, v
L .o Hu i Ll
.. J.AMP l l [llbm Il
750‘ A I A xll[uw‘l W\“A L Mﬁﬂ[( ﬂ[A A l
Center 860 MHz 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 09:30:20
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 868.91 MHz, 6.25 kHz Intermodulation at AGC - Output 2

® *RBW 300 Hz Marker 2 [T1 ]
VBW 3 kHz -15.77 dBm
Ref 50 dBm *Att 10 dB SWT 1.15 s 868.919455128 MHz
50 Offfet 40/J5 dB Markdr 1 [T1 |1
34.92 dBm
o 8ds.913044s72 muz |[EN
[VIEW) =0
20
L PS
- o
3DB
—-_-10 AC
D1 —-13 JBm -
--20
i ]
- 40
T | R Y 1L
Center 868.91 MHz 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 09:45:23
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 868.91 MHz, 6.25 kHz Intermodulation at +3 dBm Above AGC -

@ *RBW 300 Hz Marke [T1 ]
VBW 3 kHz -20.18 dBm
Ref 50 dBm *Att 10 dB SWT 1.15 s 868.900384615 MHz
50 Offget 40J]5 dB Markdr 1 [T1 ]
3 43 dBm
3ds. 913044872 vuz|EM
a0
1
[VIEW
—30
LVL
20
PS
-10
O
3DB
L 10 ac
D1 -13 diBm
2
20
[ MJ\\N \\M
--40 ull i .
‘LO A ﬂ L le$ LV“h L L h n A

Center 868.91 MHz

Date: 9.FEB.2018 09:44:00
APPLICANT: FIPLEX COMMUNICATIONS I
FCC ID: P3TDHS37-R-DU
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 868.91 MHz, 12.5 kHz Intermodulation at AGC - Output 2

%

Ref 50 dBm

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

Marker 2 [T1 ]

868 .

—15.10 dBm
928750000 MH=z

50 Offget

40 {5 dB

Markq

r 1 [T1]]

34.77 dBm

ds.o03584744 iz |IEN

—40

—30

LVL

—20

PS

—10

3DB
AC

F—-10

D1 —-13 JiBm

——20

——30

40

=50
L

.

Center 868.91 MHz 10 kHz/

Date: 9.FEB.2018

09:46:16
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 868.91 MHz, 12.5 kHz Intermodulation at +3 dBm Above AGC -

an *RBW 300 Hz Marker 2 [Tl ]
VBW 3 kHz -14.11 dBm
Ref 50 dBm *Att 10 dB SWT 1.15 s 868.928750000 MHz
50 Offget 40J]5 dB Markdr 1 [T1 ]
34.95 dBm
8¢8.903589744 MHz
-40
VIEW
30
20
F10
O
—-10
D1 —-13 {Bm
--20
L 30 A I i
~50 ix L Mﬂ

Center 868.91 MHz

Date: 9.FEB.2018

APPLICANT:

FCC ID:

REPORT #:

FIPLEX COMMUNICATIONS INC.

09:47:18

P3TDHS37-R-DU
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10 kHz/

Span 100 kHz

LVL

PS

3DB

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

Test Data: 868.91 MHz, 25 kHz Intermodulation

%

*RBW 300 Hz

VBW 3 kHz

M

at AGC - Output 2

arker 1 [T1 ]

32.98 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 868.897339744 MHz
50 Offfet 4015 dB Mar ke 2 [T1|]
-14.08 dBm
o sds.s872179487 muz |[EN
. Markedr 3 [T1|]
1 reg v -14.38 dBm
heazdl 30 2. 94750d000 Mo
LVL
20
PS
10
o
3DB
--10 = - ac
Dy —-13 d{Bm
-—-20
L .o | i /\‘1
i dﬂ Mhl hn(

Center 868.91 MHz

Date: 9.FEB.2018 09:49:53

APPLICANT:

FCC ID:

REPORT #:

10 kHz/

FIPLEX COMMUNICATIONS INC.
P3TDHS37-R-DU
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Span 100 kHz
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Out-of-band/out-of-block Emissions(including intermodulation) §4.7.2

Test Data: 868.91 MHz, 25 kHz Intermodulation at +3 dBm Above AGC -
Output 2

an *RBW 300 Hz Marker 3 [Tl ]
VBW 3 kHz -13.47 dBm

Ref 50 dBm *Att 10 dB SWT 1.15 s 868.947500000 MHz
50 Offget 40J]5 dB Markdr 1 [T1 ]
3 44 1Bm
.. sds.897339744 vuz |IEN
1 Markdr 2 [T1 ]
B - Y -14.05 dBm
VEEH L 20 72174437 %1
LVL
—20
PS
—10
— O
3DB
L _10 ac
DY -13 ¢Bm
——20
| \ i}\
‘/’f it J N\
=0 K % J}’ e
Center 868.91 MH=z 10 kHz/ Span 100 kHz
Date: 9.FEB.2018 09:48:56
APPLICANT: FIPLEX COMMUNICATIONS INC. TABLE OF CONTENTS

FCC ID: P3TDHS37-R-DU
REPORT #: 208AUT18TestReport_Rev3 Page 89 of 99



TIMCO

ENGINEERING Inc.

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: 851.09 MHz, Output 1

/ Marker 2 [T1] RBW 100 kHz RF Att 20 dB
&
@Ref Lvl -17.16 dBm VBW 1 MHz
45.5 dBm 1.70249412 GHz SWT 2.25 s Unit dBm
45.5
io 40.51:113 Offs¢t vo|rT1d _11.16 aBm
Y 1.70249412 GHz
Vilrrii 371.22 dBny
30
846.67334669 MH=z
20
10
0
-10
| D1 -1 dBm
Y
-20 Y. %!
PR e
pf P J‘J“\J.‘Jﬂ i *‘-"ﬁ-_..-_-l‘ela.pﬂ;...s_m-r&;_
l‘l‘xL-upv-m T ¥ N 17y FA S N SR TN ]
~30 L
A
-40
-50
-60
-70
-74.5
Start 30 MH=z 849 MHz/ Stop 8.52 GH=z
Date: 1.JAN.1997 02:21:24
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 860.00 MHz, Output 1

TIMCO

ENGINEERING Inc.

/ Marker 2 [T1] RBW 100 kH=z RE Att 20 dB
3
3 Ref Lvl -15.20 dBm VBW 1 MHz
45.5 dBm 1.71966847 GHz SWT 2.25 s Unit dBm
45.5
20 40.5121B Offs¢et vo|irT13 —19.20 4asn
1.71964¢847 GH=z
vVi|lrri] 39.25 dBnj
30
894 .36873747 MH=z
20
10
0
-10 5
1 =1 dBm,
—
—20 re ALK .-xh
AT A
o | e, ) AR p P W AT TR
it fle ‘ﬁj—-’"‘ﬁhﬂ.ﬁ‘-f\ﬂd}\j&‘ B o e A
-30}& i
‘"‘J.‘-'FJ"L
-40
-50
-60
-70
-74.5
Start 30 MH=z 857 MHz/ Stop 8.6 GHz
Date: 1.JAN.1997 02:22:45
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 868.91 MHz, Output 1

TIMCO
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/ Marker 2 [T1] RBW 100 kH=z RE Att 20 dB
3
3 Ref Lvl -15.76 dBm VBW 1 MHz
45.5 dBm 1.73704322 GHz SWT 2.25 s Unit dBm
45.5
20 40.5121B Offs¢et vo|irT13 —149.76 asn
1.73704322 GHz
Vi|rr1] 39.02 dBnj
30
8d3.98797595 MH=z
20
10
0
-10
1 =1 dBm, 2
\
- £ o AL Ak
20 BT S
il _“_‘!'-L. "H;r ﬁ[‘l‘uﬂ‘i- AL AN s B,
) Wy = USe L e g
rr[' “J...#Atj' S %H{Mﬂ*‘#\i‘ﬁﬁh‘;}w‘ﬂf - N =
~30fn -
-I-.._‘-‘-EJ'
-40
-50
-60
-70
-74.5
Start 30 MH=z 867 MHz/ Stop 8.7 GHz
Date: 1.JAN.1997 02:24:03

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

Test Data: 851.09 MHz, Output 2

/ Marker 2 [T1] RBW 100 kH=z RE Att 20 dB
&
@Ref Lv1l —17 .63 dBm VBW 1 MH=z
45.5 dBm 1.70151215 GHz SWT 2.25 s Unit dBm
45.5
20 40.5 HB Offset vo|[T1] -17.63 dBn
\v 1.70151215 GH=z
Vilir1i] 3d.84 dBny
70 845.71142285 MH=z
20
10
0
-10
| p1 -1} dBm
Y
B} ik
- RIS e
PR At gt i A st gt i VOV LY
-30 ——
-40
-50
-60
-70
-74.5
Start 30 MH=z 848 MHz/ Stop 8.51 GH=z
Date: 1.JAN.1997 05:55:35
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 860.00 MHz, Output 2

TIMCO
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/ Marker 1 [T1] RBW 100 kH=z RE Att 20 dB
&
Y Ref Lvl 34.89 dBm VBW 1 MHz
45.5 dBm 862.70541082 MHz SWT 2.25 s Unit dBm
45.5
0 40.5 HB Offset vi|[T1] 34.89 dBn
% 8d2.70541l082 MH=zZ
Va2l[rT1] -2(d.37 dBm
30
1.71850614 GHz
20
10
0
-10
pl —-13 aBm
2
-20 AV {
Aol |
£ AL AT b Al foip . pifia, L
fmﬂmf¢“} jn SO SRR IY S VSN BT o - P~
=3 OH
S
-40
-50
-60
-70
-74.5
Start 30 MH=z 857 MHz/ Stop 8.6 GHz
Date: 1.JAN.1997 05:58:21
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ANTENNA CONDUCTED EMISSIONS §4.7

Test Data: 868.91 MHz, Output 2
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/ Marker 1 [T1] RBW 100 kH=z RE Att 20 dB
&
Y Ref Lvl 37.40 dBm VBW 1 MHz
45.5 dBm 863.02605210 MHz SWT 2.25 s Unit dBm
45.5
‘o 40.5 HB Offs¢t vil|rr1g 34.40 dBm
Y 8d3.02605210 MH=z
Va2l[rT1] —-174.03 dBn
30
1.7358¢085 GHz
20
10
0
-10
Pl —-13 aBm
d
-20 ..Jer.M_,T
Y, e Sl
ARy Mﬁkuwmﬁﬁg Lo K i
F“‘\,,‘_;_._.&-ru‘ T APl A AP p oy =
-30 —
-40
-50
-60
-70
-74.5
Start 30 MH=z 866 MHz/ Stop 8.69 GH=z
Date: 1.JAN.1997 05:59:55

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

KDB935210 Measurement Guidance for Industrial Boosters

§ 4.7.1 General

-13 dBm in any 100 kHz bandwidth

§ 4.9 Spurious emissions radiated measurements

TIMCO

ENGINEERING Inc.

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

Frquu'::]s:;‘z:\'nHz) Antenna Polarity | ERP (dBm) Limit (dBm) Margin (dBm)
0.02 Vv -37.03 -13.00 24.03
0.13 Vv -46.74 -13.00 33.74
0.15 Vv -39.95 -13.00 26.95
28.41 Vv -79.99 -13.00 66.99
65.96 H -60.80 -13.00 47.80
74.41 Vv -57.88 -13.00 44.88

159.95 Vv -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 Vv -64.45 -13.00 51.45
319.23 Vv -64.34 -13.00 51.34
479.49 H -56.35 -13.00 43.35
479.49 Vv -49.51 -13.00 36.51
639.74 H -49.59 -13.00 36.59
639.74 Vv -47.90 -13.00 34.90
960.26 Vv -50.51 -13.00 37.51
1076.92 Vv -43.22 -13.00 30.22
1179.49 H -41.54 -13.00 28.54
1910.26 Vv -35.72 -13.00 22.72
2794.87 H -32.79 -13.00 19.79
4410.26 Vv -27.99 ~13.00 14.99
5115.39 H 26.17 -13.00 13.17
5730.77 Vv -24.80 -13.00 11.80
7038.46 H -23.10 -13.00 10.10
7217.95 Vv -21.83 -13.00 8.83
8294.87 H -22.03 -13.00 9.03
8641.03 Vv -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 .
Horm/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 3948 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 (1)

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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