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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:

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

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

Attestations

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

All instrumentation and accessories used to test products for compliance to the
indicated standards are calibrated regularly in accordance with 1SO 17025
requirements.

| 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, Testing Technician/Project Manager

Date: 12/06/2017

Reviewed and approved by:
Name and Title: Sid Sanders, Engineer

Date: 12/15/2017

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 4 of 68




EUT DESCRIPTION

TIMCO

ENGINEERING ., Inc.

EUT Description

AMPLIFIER

FCC ID

CWWP15XXUH1

Model Number

P15 SERIES UHF-H

Operating Frequency

450 - 512 MHz

Type of Emission

16KOF3E, 16KOF3D, 11K3F3E, 11K3F3D, 8K10F1E,
8K10F1D, 8K10F1W, 4KOOF1E, 4KOOF1D,

and G3D (complies using CW signal, per KDB 935210
s.4.1)

EUT Power Source

[ ] 110-120Vvac/50— 60Hz

X] DC Power 27V

[ ] Battery Operated Exclusively

Test Item

[] Prototype

[ ] Pre-Production

X] Production

Type of Equipment

X Fixed

[ ] Mobile

[ ] Portable

Test Conditions

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

Revision History to the
EUT

None

Test Exercise

The EUT was operated in a normal mode.

Applicable Standards

FCC CFR 47 Part 22, FCC CFR 47 Part 90, KDB 935210 D05
v01r02, 971168 DO1 v03, KDB 971168-D03 vO1 , ANSI
C63.26-2015

Test Facility

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

EUT Notes: The EUT is an amplifier which receives RF input signal through a permanently
conducted connection. The EUT amplifies when a =+16 dBm signal is received via this
connection. Therefore, a KDB inquiry was filed to exempt this device from Noise figure

measurements, and was accepted by the FCC in KDB inquiry 925403. Furthermore, since
the device will never handle multiple signals, another KDB inquiry was filed to exempt this
device from Out-Of-Block Intermodulation testing which was also accepted by the FCC in
KDB inquiry 885618. Testing reflects these exemptions.

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 5 of 68
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TEST RESULTS SUMMARY

.. RESULT
FCC RULE PART Limit TEST DESCRIPTION PASS/FEAIL
Part 2.1046(a), FCC Pt.
22.627, KDB 935210-D05 1000 W ERP Input/output power PASS
v01r02 84.5
KDB 935210-D05 v01r02 Reporting AGC PASS
84.2 Only Threshold
KDB 935210-D05 v01r02 Reporting Out-Of-band
. n/a
84.3 Only rejection
90.210 & KDB 935210-D05 | Reporting '”p“t"’;rsr:‘;“’“tp”t DASS
vO1r02 §4.4 Only gna
comparison
KDB 935210-D05 v01r02 Noise Exempt per
54.6 9 dB Figure KDB Inquiry
) 925403
90.210 & KDB 935210-DO05 Out-of-band/out-of- Exempt per
vO1r02 §4.4 -15.45 dBm block KDB Inquiry
| Intermodulation 885618
90.210 & KDB 935210-D05 Spurious Emissions
VO1r02 §4.4 -15.45dBm Conducted PASS
FCC Pt. 22.355, Frequenc
KDB 935210-D05 v01r02 2.5 ppm quency n/a
Stability
84.8
90.210 & KDB 935210-D05 Spurious emissions
v01r02 §4.4 -15.45 dBm radiated PASS

Note: The most strict limit possible for this device was used for all measurements
which utilize a limit for emissions outside 250% of the bandwidth. This was found
by combining the least output power level with the most strict >250% BW dBc limit
in 90.210 used by this device. This is expressed as:

491.00 MHz output of 51.26 dBm — 66.71 dBc (Mask D) = -15.45 dBm

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 6 of 68
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RF POWER OUTPUT and AMPLIFIER GAIN. 84.5

Rule Part No.: FCC Parts 22.627, Part 2.1046(a)
Requirements: 1000 W ERP
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

8 4.5.1 General
8 4.5.2 Determining Amplifier/Booster Gain
8 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 gg = Output Power gz — Input Power ggm

Test Data: Power Output Measurement Table

Input Freq | Input Power | Output Power | Output Power Gain
Mode

(MHz) (dBm) (dBm) (W) (dB)

Cw 456.025 16.00 51.4 138.04 35.4
Cw 459.975 16.00 51.34 136.14 35.34
CW 470.025 16.00 51.33 135.83 35.33
Cw 491.000 16.00 51.26 133.66 35.26
Ccw 511.975 16.00 51.42 138.68 35.42

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

INPUT POWER: (13.8 VDC) (44 A) = 607.2 Watts Maximum

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 7 of 68
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AGC THRESHOLD 84.2

Rule Part No.: KDB935210 § 4.2
Requirements: Reporting only
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

8 4.2 Measuring AGC threshold

Test Data: AGC Table

Frequency Input Level Booster Output

(MHz) (dBm) (dBm)

491 14.0 0.0

491 15.0 0.0

491 16.00 51.26

491 17.00 51.26

491 18.00 51.26

491 19.00 51.26

Note: Yellow denotes level below AGC; green denotes AGC level +3 dB

Results: The EUT does not use AGC

OUT-OF-BAND REJECTION § 4.3

Rule Part No.: KDB 935210 84.3 Out of band rejection
KDB 971168

Requirements: Reporting Only

Procedure: KDB 935210 84.3 Out of band rejection
KDB 971168

Results: N/A. The EUT amplifies all signals which are passed to it, and does
not reject signals which are out-of-band.

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 8 of 68
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4, 456.025 MHz

Rule Part No.: FCC Pt. 90.210
KDB 935210-D05 v01r02 §84.4
KDB 971168-D01 v03 84
KDB 971168-D03 vO1

Requirements: For devices that are classified as signal boosters under 88 20.21 or
90.219, please refer to KDB Publication 935210 for the applicable procedures. In addition,
for any devices like amplifiers, repeaters, and boosters, a comparison of the input
modulated spectrum and the output modulated spectrum are required. This corresponds to
the occupied bandwidth test required under § 2.1049.

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.

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
KDB 971168-D01 v03 84 - The relative OBW must be measured and

reported when it is specified in the applicable rule part;
otherwise, the 99 % OBW shall be measured and reported.

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 9 of 68
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — 6.25 kHz Test Signal

% *RBN 100 Hz Marker 1 [T1 ]
VBV 300 Hz —2.33 dBr
Ref 0.2 dBm Attt 10 dB SWT 2.4 s 491 .000000000 VHz
0.2 Offset 20|99 dB IJ OBN [4.03846]538 Kz
IMIT CK PA$S Tenp |1 [T1 OBW]
1o I I 1 53 dar [N
490_99798(769 Mz
1R n 2 Tenp |2 [T1 oBN]
vIEN | o DY =S
491002019231 M|
ece
(\ f\ es
40
- 50
TE
- o AC
- Ay
. 1, |
- o | W
Mﬂﬁu %
Center 491 vHz 2 kHz/ Span 20 kHz
Date: 30.NOV.2017 13:41:00
APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — 6.25 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 48.95 dBr
Ref 51.4 dBm “Att 10 dB L, SNT 2.4's 456025032051 MHz
o0 Offset  53[1 dB J OBV [4- 0334515338 Kz
IMIT PASS Tenp |1 [T1 OBW]
A 3p_46 o
|40 456 _023012821 MHz
(1 Px 1 > Temp|2 [TL O8]
=0 - 3».38 dorf
456.02705]1282 MHz

10
~C

IR
| AC
s = w

Y
B lu N
40
Center 456.025 VHz 2 kHz/ Span 20 kHz
Date: 1.DEC.2017 14:40:26
APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS

FCC ID: CWWP15XXUH1
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — 12.5 kHz Test Signal

% RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -6.31 dBr
Ref 0.2 dBm “Att 10 dB SAT 6 s 490.997996795 Mz
0.2 Offset 20|99 dB J OBV [8.173074923 Kz
IMITOHECK | PAGS Terp |1 [T1 0Bl

1R 27 dex [N
i 490.995913462 MHz
I s Tenp |2 [T1 oBW]
- o0 s

491 .004086538 MHz

1]
=

LM

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 30.NOV.2017 13:45:54

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 12 of 68
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — 12.5 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 45.00 dBr
Ref 51.4 dBm “Att 10 dB SNT 6 s 456022996795 MHz
o0 Offset  53[1 dB J OBV [8- 173076923 Kz
Il\/IITv]O—E::K PASS Tenp |1 [T1 OBW]
29_54 dar||IN
- " 256020013462 MHz
1 Pd ] V Tenp |2 [T1 OBN]
=0 E 34,45 B

0 / \ 4d6_0zoospsas Mzt

Center 456.025 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 14:46:38

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 13 of 68
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — 25 kHz Test Signal

% ~ RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -8.61 dar
Ref 0.2 dBn “Art 10 dB SAT 560 ms 491004967949 NHz
0.2 Offset 20|99 dB |J oBV 15.705128205 Kz
IMIT CHECK PASS Temp |1 [T1 oBW]
10 ] 24 21 den [N
490.99214T436 MHz
1 PK n ﬂ n Temp |2 [T1 OBN]
=0 ah o
20 . mewaw » )
| i i
-0
MASK B U h u
PS
. ‘ \
-850
| .
AC

o’ gy

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 30.NOV.2017 13:47:43

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 14 of 68




INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — 25 kHz Output Signal

% *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 42_.70 dBr
Ref 51.4 dBm *Att 10 dB SNT 560 ms 456.030048077 MHz
o0 Offset  53[1 dB IJ OBV 15- 785250410 Kz
IMIT CHECK PASE Terp|1 [T1 OB
. N 2731 dar| /N
-4 456_017141436 MHz
=2 (\ Tenp (2 [T1 OBV]
5| y - T
) NI ==
R I
R< B “
PS
—10
I 1 1
C
I\ | »
" . AC
| Ii
- J‘U i ) V\A
| M yla 4
et JRC AP
e
Cater 456.025 VHz 5 kHz/ Span 50 kHz
Date: 1.DEC.2017 15:13:57
APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — P25 Phase 1 C4FM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -8.93 dBr
Ref O dBm “ALt 30 dB SAT 6 s 491.000641026 NHz
C¢ Offset 20|9 B J OBV [8.173074923 Kz
IMIT CGHECK  PASY Terp|1 [T1 OB
- 10 . Y W= = || A
490995998590 MHz
n'f'% . Tenp|2 [T1 OBW]

20 u =24-92—cbn
491004166667 MHz e
A

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:46:39

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 16 of 68
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — P25 Phase 1 C4FM Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 42_04 dBr
Ref 51.4 dBm “Att 10 dB S\T 6 s 456.024198718 MHz
T50 Offset 53[1 dB J OBV [S-0IZ282513 Kz
IMIT GHHOK  PASS Terp |1 [T1 Opw]
o 29.76 obn N
|40 Uﬂ 456_021153846 MHz
(1 Px JAr) Temp|2 [TL OBW]
= | g | I 29.26 dBr
x \ 4d6_opo16pes7 Mzt

Center 456.025 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:22:32

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — P25 Phase 2 H-CPM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -9.27 dBr
Ref O dBm *Att 30 dB SANT 6 s 490.999439103 MHz
¢ Offset 20|9 B J OBN [7.93269P308 KkiHz
IMIT CHECK PASS Tenp |1 [T1 OBW]
- 10 —2% 10 dex [N
490 .995998590 MHz
(1 Px N Tenp|2 [T1 OBW]
BEM

0 —=p-o6elr|
fﬁ 491003926282 Mz

[ 1 W .

IR
AC

! Y

1 | ! |

~ -0

-100

Center 491 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:48:13
APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS

FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 18 of 68



INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 456.025 MHz — P25 Phase 2 H-CPM Output Signal

®

Ref 51.4 dBn *Att 10 dB

*RBNV 100 Hz
VBN 300 Hz
SAT 6 s

Marker 1 [T1 ]
41.89 dBr
456.024599359 MHz

50 Offset  53[T dB

T
IJII\/IIT O—ECK PASS

OBV [S-0987 IS K|
Temp (1 [T1 OBW]

L 26_07 dBr
|40 456 _020008590 MHz

(1 Px W Tenp|2 [T1 OBW]
. | 25.18 dBr

1\

456029086538 MHz

s

10
MASK D /

B f

h

(T

Center 456.025 VHz

Date: 1.DEC.2017 15:24:21

APPLICANT: CRESCEND TECHNOLOGIES, LLC

FCC ID: CWWP15XXUH1

REPORT #: 1532UT17TestReport_Rev2
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4, 459.975 MHz

Test Data: 459.975 MHz — 6.25 kHz Test Signal

@ “RBN 100 Hz Marker 1 [T1 ]
VBNV 300 Hz —2.33 dBr
Ref 0.2 cBn “Att 10 B SNT 2.4 s 491 000000000 MHz
0.2 OFfset 20]o B IJ OBV [4.03846]538 Kz
IMIT CHHK PASS Temp |1 [T1 oBW]
- 10 I I 13 83 car [N
490_997980769 MHz
1 Pk ‘Tl IZ Temp (2 [T1 OBW]
VIEW | DY G-y
20 p-O7 GO L
491 002019231 MHz
-_a0
(\ | P
.
- &0
e
AC

Center 491 MHz 2 kHz/ Span 20 kHz

Date: 30.NOV.2017 13:41:00
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — 6.25 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBW 300 Hz 48.93 dBr
Ref 51.4 dBm “Att 10 dB L, SNT 2.4's 459975082051 MHz
o0 OFi$et 53][1T dB IJ UBW  [4_US3A010oE8 Kz
IMIT PASS Tenp |1 [T1 OBW]
\ 3p_42 o
|40 459_97301P821 M-z
=2 L T2 Terp |2 [T1 OpW]
=0 - 3».31 dorf
459_97705]1282 MHz

E

i
g

o,

Center 459.975 MHz 2 kHz/ Span 20 kHz

Date: 1.DEC.2017 14:39:20
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — 12.5 kHz Test Signal

% RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -6.31 dBr
Ref 0.2 dBm “Att 10 dB SAT 6 s 490.997996795 Mz
0.2 Offset 20|99 dB J OBV [8.173074923 Kz
IMITOHECK | PAGS Terp |1 [T1 0Bl

1R 27 dex [N
i 490.995913462 MHz
I s Tenp |2 [T1 oBW]
- o0 s

491 .004086538 MHz

1]
=

LM

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 30.NOV.2017 13:45:54
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — 12.5 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 44.98 dBr
Ref 51.4 dBm “Att 10 dB S\T 6 s 459_972996795 MHz
o0 Offset  53[1 dB J OBV [8- 173076923 Kz
Il\/IITv]O—E::K PASS Tenp |1 [T1 OBW]
29_24 dar||IN
- " 259970013462 MHz
1 P v Temp |2 [T1 OBA]
=i IE 34.43 dar

0 / \ 440 _o7008ps38 Mzt

10
MASK D / A

20

=
=
=
g =
—

Center 459.975 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 14:48:10
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — 25 kHz Test Signal

% ~ RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -8.61 dar
Ref 0.2 dBn “Art 10 dB SAT 560 ms 491004967949 NHz
0.2 Offset 20|99 dB |J oBV 15.705128205 Kz
IMIT CHECK PASS Temp |1 [T1 oBW]
10 ] 24 21 den [N
490.99214T436 MHz
1 PK n ﬂ n Temp |2 [T1 OBN]
=0 ah o
20 . mewaw » )
| i i
-0
MASK B U h u
PS
. ‘ \
-850
| .
AC

o’ gy

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 30.NOV.2017 13:47:43
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — 25 kHz Output Signal

% “RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 42.66 dBr
Ref 51.4 dBn “Att 10 dB SNT 560 ms 459.980048077 MHz
T50 Offset 53[1 dB J OBV 15. 785250410 Kz
IMIT CHECK ~ PASE Terp|1 [T1 OB
K . N 27.32 dar| N
aJ 450_9067141436 Mz
1 EX Temp |2 [T1 OBN]
= - Tﬂ ﬂTf, 2r.63 bl
, \ \ 450.98293P692 MHz
R I
B B
PS
—1C
-C ! il
1 AC

Center 459.975 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:15:37
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — P25 Phase 1 C4FM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -8.93 dBr
Ref O dBm “ALt 30 dB SAT 6 s 491.000641026 NHz
C¢ Offset 20|9 B J OBV [8.173074923 Kz
IMIT CGHECK  PASY Terp|1 [T1 OB
- 10 . Y W= = || A
490995998590 MHz
n'f'% . Tenp|2 [T1 OBW]

20 u =24-92—cbn
491004166667 MHz e
A

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:46:39
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — P25 Phase 1 C4FM Output Signal

% “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 42_.80 dBr
Ref 51.4 dBm “Att 10 dB S\T 6 s 459_974118590 MHz
T50 Offset 53[1 dB J OBV [S-0IZ282513 Kz
IMIT GEHCK  PAYY Temp (1 [T1 OBW]
I ,}J 29.59 dBr
A0 4%9_971073718 Mz
1 P Temp |2 [T1 OBA]
= N T - 26.61 dBr
/ "\;\ \ 4590_979086533 MHz
- / I}jf w‘ \
- Jj \“\‘
- /‘J
10
- 20
_ )
| ) W\W
Center 459.975 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:31:50
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — P25 Phase 2 H-CPM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -9.27 dBr
Ref O dBm *Att 30 dB SANT 6 s 490.999439103 MHz
¢ Offset 20|9 B J OBN [7.93269P308 KkiHz
IMIT CHECK PASS Tenp |1 [T1 OBW]
- 10 —2% 10 dex [N
490 .995998590 MHz
(1 Px N Tenp|2 [T1 OBW]
BEM

0 —=p-o6elr|
fﬁ 491003926282 Mz

[ 1 W .

IR
AC

! Y

1 | ! |

~ -0

-100

Center 491 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:48:13
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 459.975 MHz — P25 Phase 2 H-CPM Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 42 .68 dBr
Ref 51.4 dBn *Att 10 dB SANT 6 s 459_974519231 MHz
o0 Offset  53[1 dB J OBV [8-173076923 Kz
IMIT CHEOK  PASY Temp |1 [T1 OBW]
i 25_83 cir|N

1]
=

~4C i 259970098590 Mz
N}WW S i o

- 2560 cr|
/ afl \ﬁ""\ 450_97916¢667 Mz

e/ |f W
| b

W WM}(&WW

Center 459.975 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:27:39
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4, 470.025 MHz

Test Data: 470.025 MHz — 6.25 kHz Test Signal

@ “RBN 100 Hz Marker 1 [T1 ]
VBNV 300 Hz —2.33 dBr
Ref 0.2 cBn “Att 10 B SNT 2.4 s 491 000000000 MHz
0.2 OFfset 20]o B IJ OBV [4.03846]538 Kz
IMIT CHHK PASS Temp |1 [T1 oBW]
- 10 I I 13 83 car [N
490_997980769 MHz
1 Pk ‘Tl IZ Temp (2 [T1 OBW]
VIEW | DY G-y
20 p-O7 GO L
491 002019231 MHz
-_a0
(\ | P
.
- &0
e
AC

Center 491 MHz 2 kHz/ Span 20 kHz

Date: 30.NOV.2017 13:41:00
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 470.025 MHz — 6.25 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 48.90 dBr
Ref 51.4 dBm “Att 10 dB L, SNT 2.4's 470.025032051 MHz
o0 OFi$et 53][1T dB IJ UBW  [4_US3A010oE8 Kz
IMIT PASS Tenp |1 [T1 OBW]
32.38 dbr|[N
|40 470_023012821 M-z
=2 L T2 Terp |2 [T1 OpW]
=0 - 3».29 dbrf
470.02705]1282 MHz

. L YW

o Vg

|

il T

Center 470.025 MHz 2 kHz/ Span 20 kHz

Date: 1.DEC.2017 14:42:41
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 470.025 MHz — 12.5 kHz Test Signal

% RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -6.31 dBr
Ref 0.2 dBm “Att 10 dB SAT 6 s 490.997996795 Mz
0.2 Offset 20|99 dB J OBV [8.173074923 Kz
IMITOHECK | PAGS Terp |1 [T1 0Bl

1R 27 dex [N
i 490.995913462 MHz
I s Tenp |2 [T1 oBW]
- o0 s

491 .004086538 MHz

1]
=

LM

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 30.NOV.2017 13:45:54
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ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 470.025 MHz — 12.5 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]

VBN 300 Hz 44.95 dBr
Ref 51.4 dBm “Att 10 dB SNT 6 s 470.027003205 MHz
o0 Offset  53[1 dB J 1 OBV [8- 173076923 Kz

IMIT CHHCK Yy PA$S Tenp |1 [T1 OBW]

29_53 dar||IN

- " Z70-020013A62 Mz

1 Pd ] V Tenp |2 [T1 OBN]
=0 E 34.37 dBr

s / \ 410_ozo0sps3s M|t

m— WL |
LL

=30

et boudi

Center 470.025 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 14:53:09
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 470.025 MHz — 25 kHz Test Signal

% ~ RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -8.61 dar
Ref 0.2 dBn “Art 10 dB SAT 560 ms 491004967949 NHz
0.2 Offset 20|99 dB |J oBV 15.705128205 Kz
IMIT CHECK PASS Temp |1 [T1 oBW]
10 ] 24 21 den [N
490.99214T436 MHz
1 PK n ﬂ n Temp |2 [T1 OBN]
=0 ah o
20 . mewaw » )
| i i
-0
MASK B U h u
PS
. ‘ \
-850
| .
AC

o’ gy

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 30.NOV.2017 13:47:43
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 470.025 MHz — 25 kHz Output Signal

% *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 42_63 dBr
Ref 51.4 dBm *Att 10 dB SNT 560 ms 470.030048077 MHz
o0 Offset  53[1 dB IJ OBV 15- 785250410 Kz
IMIT CHEOK  PASE Terp |1 [T1 oBw]
. A 2732 o[
—AC0 A470.017147436 VHz
1 Temp |2 [T1 OBN]
=, | Tﬂ n - 27.49 dBr
) WL ==
i I
R< B N
Ps
10
I | i}
C
I\ l\ 2
A AC
| Il
- oo ’N i W
MWH,AW i
40
Cater 470.025 VHz 5 kHz/ Span 50 kHz
Date: 1.DEC.2017 15:16:25
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 470.025 MHz — P25 Phase 1 C4FM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -8.93 dBr
Ref O dBm “ALt 30 dB SAT 6 s 491.000641026 NHz
C¢ Offset 20|9 B J OBV [8.173074923 Kz
IMIT CGHECK  PASY Terp|1 [T1 OB
- 10 . Y W= = || A
490995998590 MHz
n'f'% . Tenp|2 [T1 OBW]

20 u =24-92—cbn
491004166667 MHz e
A

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:46:39
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4
Test Data: 470.025 MHz — P25 Phase 1 C4FM Output Signal

% “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 41.09 dBr
Ref 51.4 dBm “Att 10 dB SIT 6 s 470.024278846 MHz

50 Offset  53[T dB

lJ UBW [ _IS209X308 KHZ
IMIT K PASY Terp |1 [T1 oBw]

1., 24.57 obn [N
|40 470_020998590 MHz

Temp |2 [T1 OBN]
25.56 dBr

) / Vl T \ 10 cometore e
/ ! i \ ”
y |r’ HUI
b -
i ——— \
. |
T

Center 470.025 MHz 5 kHz/ Span 50 kHz

1]
=
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ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 470.025 MHz — P25 Phase 2 H-CPM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -9.27 dBr
Ref O dBm *Att 30 dB SANT 6 s 490.999439103 MHz
¢ Offset 20|9 B J OBN [7.93269P308 KkiHz
IMIT CHECK PASS Tenp |1 [T1 OBW]
- 10 —2% 10 dex [N
490 .995998590 MHz
(1 Px N Tenp|2 [T1 OBW]
BEM

0 —=p-o6elr|
fﬁ 491003926282 Mz

[ 1 W .

IR
AC

! Y

1 | ! |

~ -0

-100

Center 491 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:48:13
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84 .4
Test Data: 470.025 MHz — P25 Phase 2 H-CPM Output Signal
% “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 41.69 dBr
Ref 51.4 dBn “Att 10 dB SNT 6 s 470.025480769 Mz
T50 Offset 53[1 dB J BV 8- 0 HAE7 IS K
IMIT CHE(GK PASS Tenp |1 [T1 OpW]
Ly 1l 26.15 dBr
|40 470_020998590 MHz
nlf'g N}‘\MM Terp |2 [T1 OBw]
=L 25.54 dBr
x / 1 1y \ 470029084538 Mz
- / o\
10 |
) H“'“N
——10
I )
- _30 M 1
Center 470.025 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:34:22
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ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4, 491.000 MHz

Test Data: 491.000 MHz — 6.25 kHz Test Signal

@ “RBN 100 Hz Marker 1 [T1 ]
VBNV 300 Hz —2.33 dBr
Ref 0.2 cBn “Att 10 B SNT 2.4 s 491 000000000 MHz
0.2 OFfset 20]o B IJ OBV [4.03846]538 Kz
IMIT CHHK PASS Temp |1 [T1 oBW]
- 10 I I 13 83 car [N
490_997980769 MHz
1 Pk ‘Tl IZ Temp (2 [T1 OBW]
VIEW | DY G-y
20 p-O7 GO L
491 002019231 MHz
-_a0
(\ | P
.
- &0
e
AC

Center 491 MHz 2 kHz/ Span 20 kHz

Date: 30.NOV.2017 13:41:00
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ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — 6.25 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 48.80 dBr
Ref 51.4 dBm “Att 10 dB S\T 2.4 s 491000000000 MHz
o0 Offset  53[1 dB IJ OBV [4-07051P820 Kz
IMIT PASS Tenp |1 [T1 OBW]
[ I 302 den||N
|40 490_99798(0769 M-z
(1 Px i = Temp |2 [T1 oBw]
=i . ) [ 3l.oe abrf
491002051282 MHz

_:ZGE , J\WJJ WLL“;« y
I

Center 491 vHz 2 kHz/ Span 20 kHz
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — 12.5 kHz Test Signal

% RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -6.31 dBr
Ref 0.2 dBm “Att 10 dB SAT 6 s 490.997996795 Mz
0.2 Offset 20|99 dB J OBV [8.173074923 Kz
IMITOHECK | PAGS Terp |1 [T1 0Bl

1R 27 dex [N
i 490.995913462 MHz
I s Tenp |2 [T1 oBW]
- o0 s

491 .004086538 MHz

1]
=

LM

Center 491 vHz 5 kHz/ Span 50 kHz
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — 12.5 kHz Output Signal

% “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 44.85 dBr
Ref 51.4 dBn “Art 10 dB SAT 6 s 490.997996795 MHz
T50 Offset 53[1 dB J OBV [8- 173076923 Kz
IMITOHECK | PAGS Terp |1 [T1 0Bl
B 30).66 dBr
aJ . 490_005013462 Mz
I'E'! T al Temp (2 [T1 OBW]
EM - 3B.89 dBr
/ \ 491 00408538 Mz
- / \
—1C
C
— 10
- / AN |
20 m “ {
] L M
30 v
_ A
v |
Center 491 vHz 5 kHz/ Span 50 kHz
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ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — 25 kHz Test Signal

% ~ RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz -8.61 dar
Ref 0.2 dBn “Art 10 dB SAT 560 ms 491004967949 NHz
0.2 Offset 20|99 dB |J oBV 15.705128205 Kz
IMIT CHECK PASS Temp |1 [T1 oBW]
10 ] 24 21 den [N
490.99214T436 MHz
1 PK n ﬂ n Temp |2 [T1 OBN]
=0 ah o
20 . mewaw » )
| i i
-0
MASK B U h u
PS
. ‘ \
-850
| .
AC

o’ gy

Center 491 vHz 5 kHz/ Span 50 kHz
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — 25 kHz Output Signal

% *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 42_54 dBy
Ref 51.4 dBm “Att 10 dB SWT 560 ms 491.005048077 MHz
T50 Offset 53[1 dB IJ OBV 15. 785250410 Kz
IMIT CHEOK  PASE Terp |1 [T1 Opw]
. A 27-03 dbn|I/N
|40 490_992147436 MHz
1 P [\ Temp |2 [T1 OBA]
5 | | | A%
X ‘ \ \l \ U n 491 _ocorozbeoe M|t
B I
R« B “ “
PS
—1C
- C | 1
I\ v
AC
I |
- o i U
NI A"N Ao,
Ay
Center 491 MHz 5 kHz/ Span 50 kHz
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — P25 Phase 1 C4FM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -8.93 dBr
Ref O dBm “ALt 30 dB SAT 6 s 491.000641026 NHz
C¢ Offset 20|9 B J OBV [8.173074923 Kz
IMIT CGHECK  PASY Terp|1 [T1 OB
- 10 . Y W= = || A
490995998590 MHz
n'f'% . Tenp|2 [T1 OBW]

20 u =24-92—cbn
491004166667 MHz e
A

Center 491 vHz 5 kHz/ Span 50 kHz
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ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — P25 Phase 1 C4FM Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 42_22 dar
Ref 51.4 dBm “Att 10 dB SNT 6 s 491.000240385 Mz
50 Offget 53[T dB J OBV [8- 173076923 Kz
IMIT CHEgK  PASS Tenp |1 [T1 OBW]
Ll 26.86 dbr ||
A 290_995993500 Mz
=2 Tenp |2 [T1 OBN]
=0 — b 27.84 dbr

X / Jw \ 291 _ooai6ges7 Miz||

10
MASK D

B “1

30

o ’, ) M,‘me“w'u WMWEWW

Center 491 vHz 5 kHz/ Span 50 kHz

\
/

Date: 1.DEC.2017 15:36:57
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 491.000 MHz — P25 Phase 2 H-CPM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -9.27 dBr
Ref O dBm *Att 30 dB SANT 6 s 490.999439103 MHz
¢ Offset 20|9 B J OBN [7.93269P308 KkiHz
IMIT CHECK PASS Tenp |1 [T1 OBW]
- 10 —2% 10 dex [N
490 .995998590 MHz
(1 Px N Tenp|2 [T1 OBW]
BEM

0 —=p-o6elr|
fﬁ 491003926282 Mz

[ 1 W .

IR
AC

! Y

1 | ! |

~ -0

-100

Center 491 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:48:13
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4
Test Data: 491.000 MHz — P25 Phase 2 H-CPM Output Signal

% “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 41.62 dBr
Ref 51.4 dBm “Att 10 dB SIT 6 s 491000480769 MHz

50 Offset  53[T dB

J BV [S-ULZSAPS1S KHZ
IMIT CHEGK  PASS Terp |1 [T1 oBw]
2p_ o6 dar||IN
|40 490_995998590 MHz
Terp |2 [T1 OBw]
28.73 dbr

- / fl ] \ 491004006410 Mrz||

1]
=

S | \
/ ‘M.

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:35:37

TIMCO

ENGINEERING ., Inc.
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4, 511.975 MHz

Test Data: 511.975 MHz — 6.25 kHz Test Signal

@ “RBN 100 Hz Marker 1 [T1 ]
VBNV 300 Hz —2.33 dBr
Ref 0.2 cBn “Att 10 B SNT 2.4 s 491 000000000 MHz
0.2 OFfset 20]o B IJ OBV [4.03846]538 Kz
IMIT CHHK PASS Temp |1 [T1 oBW]
- 10 I I 13 83 car [N
490_997980769 MHz
1 Pk ‘Tl IZ Temp (2 [T1 OBW]
VIEW | DY G-y
20 p-O7 GO L
491 002019231 MHz
-_a0
(\ | P
.
- &0
e
AC

Center 491 MHz 2 kHz/ Span 20 kHz

Date: 30.NOV.2017 13:41:00
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — 6.25 kHz Output Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 48.94 dBr
Ref 51.4 dBm “Att 10 dB SNT 2.4 s 511.975000000 MHz
o0 Offset  53[1 dB J OBV [4- 0334515338 Kz
IMIT PASS Tenp |1 [T1 OBW]
ﬂ 3220 dbr|[IN
|40 511.97298(769 Mz
EW=2 n 2 Temp |2 [T1 oBW]
=0 - 3».36 dbrf
511.977019231 MHz

IR
| ) AC
o | ol
- fly M N L‘M.Y .nﬂ
AMMW 4 M’W
i bl
A
40
Cater 511.975 VHz 2 kHz/ Span 20 kHz
Date: 1.DEC.2017 14:44:43
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — 12.5 kHz Test Signal

% RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -6.31 dBr
Ref 0.2 dBm “Att 10 dB SAT 6 s 490.997996795 Mz
0.2 Offset 20|99 dB J OBV [8.173074923 Kz
IMITOHECK | PAGS Terp |1 [T1 0Bl

1R 27 dex [N
i 490.995913462 MHz
I s Tenp |2 [T1 oBW]
- o0 s

491 .004086538 MHz

1]
=

LM

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 30.NOV.2017 13:45:54
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — 12.5 kHz Output Signal

% “RBN 100 Hz
VBV 300 Hz

Ref 51.4 dBn *Att 10 dB SAT 6 s

Marker 1 [T1 ]

44._98 dBr

511.977003205 MHz

I T
50 Offget 53[T dB |J 1
IMIT CHHCKY PA$S

OBV [B-L7307¢923 Kz
Temp (1 [T1 OBW]

1]
=

31.00 dar|[i’N
- 5{1.970013462 M
,m al Tenp |2 [T1 OBwW]
. a8l ol
/ \ 511_970086538 M
20
— 10
3B
AC
- 10
MASK D / A JM 4 v \L

=1 _
1=
e

5 \
. s TN
| WWMMWW

Date: 1.DEC.2017 14:55:48
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — 25 kHz Test Signal

% *RBN 300 Hz Marker 1 [T1 ]
VBN 1 kHz 42.70 dBr
Ref 51.4 dBm “Att 10 dB SWT 560 ms 456030048077 MHz
T50 Offset 53[1 dB IJ OBV 15. 785250410 Kz
IMIT CHHCK  PASE Terp |1 [T1 oBw]
. N 2731 dar| /N
|40 456 _017147436 MHz
1 P (\ Temp |2 [T1 OBA]
| | = ko
X ” \l \ \ 496._0z2ozbeoe M|t
B I
R« B “
PS
—1C
I il 1
C
2 o AC
- _on [U i V V\A
| M yla 4
Ao UL AT
40
Center 456.025 Mz 5 kHz/ Span 50 kHz
Date: 1.DEC.2017 15:13:57
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — 25 kHz Output Signal

% *RBN 300 Hz Marker 1 [T1 ]
VBV 1 kHz 42_64 dBr
Ref 51.4 dBm “Att 10 dB SWT 560 ms 511.970032051 MHz
T50 Offset 53[1 dB T OBV 15. 785250410 Kz
LI1MIT CHHCK  PA$S Temp (1 [T1 OBW]
[, . 26.92 cir |
|40 511_967141436 Mz
11 P4 Tenp |2 [T1 OBwW]
B | 1 e a7 o
) AP T
R B | “ “ !
PS
10 ,
_(. A yil
I | u
4 " AC
. u
_ /\ I
el ey
| A
40
Center 511.975 MHz 5 kHz/ Span 50 kHz
Date: 1.DEC.2017 15:18:11
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — P25 Phase 1 C4FM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -8.93 dBr
Ref O dBm “ALt 30 dB SAT 6 s 491.000641026 NHz
C¢ Offset 20|9 B J OBV [8.173074923 Kz
IMIT CGHECK  PASY Terp|1 [T1 OB
- 10 . Y W= = || A
490995998590 MHz
n'f'% . Tenp|2 [T1 OBW]

20 u =24-92—cbn
491004166667 MHz e
A

Center 491 vHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:46:39
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INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — P25 Phase 1 C4FM Output Signal

% “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 42_23 dBr
Ref 51.4 dBm “Att 10 dB S\T 6 s 511.975320513 MHz
T50 Offset 53[1 dB J OBV [8- 173076923 Kz
IMIT CHEGK ~ PASH Terp |1 [T1 Opw]
i Ll g 26.89 dBr
A0 \/ 511970998590 MHz
1 EX Temp |2 [T1 OBN]
I | JF 20.44 dBr
/ \‘t \ 511_979166667 Mz
- / M\ \
B i\
- “{L
— 10
MASK D / \{
- 20
B Ww

Center 511.975 MHz

Date: 1.DEC.2017 15:38:34
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4

Test Data: 511.975 MHz — P25 Phase 2 H-CPM Test Signal

<§%> *RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz -9.27 dBr
Ref O dBm *Att 30 dB SANT 6 s 490.999439103 MHz
¢ Offset 20|9 B J OBN [7.93269P308 KkiHz
IMIT CHECK PASS Tenp |1 [T1 OBW]
- 10 —2% 10 dex [N
490 .995998590 MHz
(1 Px N Tenp|2 [T1 OBW]
BEM

0 —=p-o6elr|
fﬁ 491003926282 Mz

[ 1 W .

IR
AC

! Y

1 | ! |

~ -0

-100

Center 491 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:48:13
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TIMCO

ENGINEERING ., Inc.

INPUT-VERSUS-OUTPUT SIGNAL COMPARISON 84.4
Test Data: 511.975 MHz — P25 Phase 2 H-CPM Output Signal

% “RBN 100 Hz Marker 1 [T1 ]
VBN 300 Hz 42.10 dBr
Ref 51.4 dBm “Att 10 dB SIT 6 s 511.975080128 M-z

T50 Offset 53[1 dB J BV 8- 0 HAE7 IS K

IMIT CHEpK  PASS Terp |1 [T1 Opw]

[, 2467 obn [N

|40 511 _9709013462 Mz
M Temp |2 [T1 oBw]

28.82 dbr

s / h ] \ 511 _97000p410 M|

1]
=

S \

20

Center 511.975 MHz 5 kHz/ Span 50 kHz

Date: 1.DEC.2017 15:40:20
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TIMCO

ENGINEERING ., Inc.

NOISE FIGURE 84.6

Rule Part No.: KDB 935210-D05 v01r02 §4.6
Requirements: 9 dB
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

8§ 4.6 Noise Figure Measurements

1MA178_2e R&S Application Note the Y Factor Technique Noise Figure
§ 2 Background Theory and Equations
8§ 3 Detailed Measurement Steps

Setup Diagram:

Calibration Measurement

( on/off [ E

Control

/ onoft
DuT
/ Control

Amplifier

|
l" @_ @

"l Noise Source

Result: Not Applicable per KDB Inquiry 925403

OUT OF BAND 7/ OUT OF BLOCK EMISSIONS §4.7

Rule Part No.: FCC Pt. 90.210
KDB 935210-DO05 v01r02 §4.7.2

Requirements: -15.45 dBm (see Note on Pg. 7)
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

8§ 4.7.1 General
§ 4.7.2 Out of Band/ Out of block emissions conducted measurements

Result: Not Applicable per KDB Inquiry 885618
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TIMCO

ENGINEERING ., Inc.

ANTENNA CONDUCTED EMISSIONS 8§4.7

Rule Part No.: FCC Pt. 90.210
KDB 935210-D05 v01rO2 84.7.3

Requirements: -15.45 dBm in any 100 kHz bandwidth (see Note on Pg. 7)

Procedure: KDB935210 Measurement Guidance for Industrial Boosters
8 4.7.1 General
8 4.7.3 EUT Spurious emissions conducted measurements

Note: All test frequencies were transmitted while the trace was set to Peak Max
Hold, and the most strict limit line was applied to the screen to show compliance
while in the required Resolution Bandwidth (limit line set as per the Note found on
Pg. 7).

APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
FCC ID: CWWP15XXUH1
REPORT #: 1532UT17TestReport_Rev2 Page 61 of 68




ANTENNA CONDUCTED EMISSIONS 84.7

Test Data: 456.025 MHz, 459.975 MHz, 470.025 MHz, 491.000 MHz,

511.975 MHz

® “RBN 100 KHz
VBNV 300 kHz

Ref 59.1 dBn *Att 10 dB SAT 520 ms

Marker 1 [T1 1]

454166666667 MHz

1dB

llI
[

n
=
I

Lo b PP L shes Soborshvmabialad b Augun sAa s
— LUUAL T i Al Laa L P
=30
|40,
Start 30 VMHz 509 \WHz/ Stop 5.12 GHz

Date: 1.DEC.2017 12:09:21

Results Meet Requirements
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TIMCO

ENGINEERING ., Inc.

FREQUENCY STABILITY MEASUREMENTS §4.8

Rule Part No.: FCC 22.355
KDB 935210-D05 v01r02 84.9
Requirements: 2.5 ppm
Procedure: KDB935210 Measurement Guidance for Industrial Boosters

8 4.8 Frequency Stability Measurements

FCC Part 22 states “Except as otherwise provided in this part, the carrier frequency of each
transmitter in the Public Mobile Services must be maintained within the tolerances given in
Table C-1 of this section.”

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 per KDB 935210-D05
vO1lr02 §4.9.

Result: Not required per KDB 935210-D05 v01r0O2 84.9
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TIMCO

ENGINEERING ., Inc.

FIELD STRENGTH OF SPURIOUS RADIATION EMISSIONS 84.9

Rule Part No.: FCC Pt. 90.210
KDB 935210-D05 v01r02 84.9

Requirements: -15.45 dBm in any 100 kHz bandwidth (see Note on Pg. 7)

Procedure: KDB935210 Measurement Guidance for Industrial Boosters
8§ 4.7.1 General
8 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.

NOTE: The highest six (6) emissions per tuned frequency are tabulated in the plots below. Emissions
under 20 dB within the applicable limit(s) are not required to be shown.

Test Data: 456.025 MHz Radiated Emission Table

Tuned Frequency (MHz)

456.025 MHz
Emission Antenna Field Marain
Frequency Polarit Strength ERP (dBm) Limit (dBm) (dB?n)
(MHz) y (dBuV/m)
4560.25 \Y 53.68 -43.70 -15.45 -28.25
4560.25 H 53.40 -43.98 -15.45 -28.53
3192.18 Vv 53.38 -44.00 -15.45 -28.55
3192.18 H 52.91 -44.47 -15.45 -29.02
4104.23 V 52.87 -44.50 -15.45 -29.05
2736.15 Vv 52.41 -44.96 -15.45 -29.51
APPLICANT: CRESCEND TECHNOLOGIES, LLC TABLE OF CONTENTS
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FIELD STRENGTH OF SPURIOUS RADIATION EMISSIONS 84.9

Test Data: 459.975 MHz Radiated Emission Table

TIMCO

ENGINEERING ., Inc.

Tuned Frequency (MHz)

459.975 MHz
sl Antenna A I Margin
Frequency Polarity Strength ERP (dBm) Limit (dBm) (dBm)
(MHz) (dBuV/m)
4599.75 H 53.79 -43.59 -15.45 -28.14
4599.75 Y, 53.40 -43.98 -15.45 -28.53
3219.82 H 52.99 -44.39 -15.45 -28.94
3679.80 H 52.64 -44.73 -15.45 -29.28
2759.85 \Y, 52.44 -44.94 -15.45 -29.49
3219.82 \% 52.37 -45.01 -15.45 -29.56
Test Data: 470.025 MHz Radiated Emission Table
Tuned Frequency (MHz)
470.025 MHz
ETIEEIE Antenna Fele o Margin
Frequency Polarity Strength ERP (dBm) Limit (dBm) (dBm)
(MHz) (dBuV/m)
4700.25 Y, 53.96 -43.42 -15.45 -27.97
4700.25 H 53.49 -43.89 -15.45 -28.44
3290.18 H 53.06 -44.31 -15.45 -28.86
3290.18 \Y, 53.00 -44.37 -15.45 -28.92
4230.23 \% 52.54 -44.84 -15.45 -29.39
2820.15 H 52.53 -44.85 -15.45 -29.40
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FIELD STRENGTH OF SPURIOUS RADIATION EMISSIONS 84.9

Test Data: 491.000 MHz Radiated Emission Table

TIMCO

ENGINEERING ., Inc.

Tuned Frequency (MHz)

491.000 MHz
Emission Antenna Field Marain
Frequency Polarity Strength ERP (dBm) Limit (dBm) (dB?n)
(MH2z) (dBuV/m)
3437.00 V 54 .44 -42.94 -15.45 -27.49
3437.00 H 54.10 -43.28 -15.45 -27.83
4910.00 V 53.99 -43.39 -15.45 -27.94
4910.00 H 53.49 -43.89 -15.45 -28.44
4419.00 V 53.40 -43.98 -15.45 -28.53
4419.00 H 52.90 -44.48 -15.45 -29.03
Test Data: 511.975 MHz Radiated Emission Table
Tuned Frequency (MHz)
511.975 MHz
Emission Antenna Field Marain
Frequency Polarity Strength ERP (dBm) | Limit (dBm) (dB?n)
(MH2z) (dBuV/m)
3071.85 \Y 62.40 -34.97 -15.45 -19.52
3583.82 V 54,51 -42.87 -15.45 -27.42
3583.82 H 54.33 -43.05 -15.45 -27.60
5119.75 V 53.97 -43.41 -15.45 -27.96
5119.75 H 53.68 -43.70 -15.45 -28.25
4607.77 H 53.55 -43.83 -15.45 -28.38
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EQUIPMENT LIST

TIMCO

ENGINEERING ., Inc.

Device Manufacturer Model Serial Number Cal/Char Date Due Date
Coaxial Cable -
BMBM-0065-01 Belden BMBM-0065-01 07/18/16 07/18/18
Black DC-2G
A”te””fégBécon'ca' Eaton 94455-1 1096 08/01/17 08/01/19
Antenna: Log-
Periodic 1243 Eaton 96005 1243 02/09/16 02/09/18
Coaxial Cable - Chamber 3 K'\Q:/I'vlz\a_zgé‘;g_z
Chamber 3 cable set Micro-Coax cable set . N/A N/A
01; KFKF-0197-
(backup) (backup) 00
CHAMBER Panashield 3M N/A 04/25/16 12/31/17
HP Signal Generator HP 8648C 3847A04696 04/05/2017 04/05/2019
Antenna: Double-
Ridged Horn/ETS ETS-Lindgren 3117 00041534 03/01/17 03/01/19
Horn 2
EMI Test Receiver R Rohde &
& S ESIB 40 Screen ESIB 40 100274 08/16/16 08/16/18
Schwarz
Room
Software: Field . Version
Strength Program Timeo N/A 4.10.7.0 N/A N/A
Antenna: Active Loop ETS-Lindgren 6502 00062529 11/18/15 12/18/17
EMI Test Receiver R Rohde &
& S ESU 40 ESU 40 100320 04/01/16 04/01/18
Schwarz
Chamber
Coaxial Cable -
BMBM-0130-00 Alpha Wire BMBM-0130-00 05/24/16 05/24/18
Black
Coaxial Cable -
BMBM-0155-01 BELDEN BMBM-0155-01 06/01/16 06/01/18
Black
Coaxial Cable - Belden BMBM-0065-00 06/08/16 06/08/18
BMBM-0065-00 Black
Coaxial Cable -
BMBM-0155-00 MIYAZAKI BMBM-0155-00 05/24/16 05/24/18
Black
Splitter 1-1000MHz |  Mini-Circuits ZFS,S&‘};L U115700825 N/A N/A
Signal Generator R & Rohde &
S SMU 200A Schwarz SMU200A 103195 02/29/16 02/28/18
Non Radiating 50 Sierra Elec 160B-600X 1038 09/13/16 09/13/18
OHM Load
Attenuator N 30dB .
500W DC-2.5G Bird 8325 1761 05/18/15 12/18/17
Attenuator N 20dB
W DC-13G Narda 757C 30201 05/24/17 05/24/19
Attenuator N 20dB
W DC-13G Narda 777C 36124 05/24/17 05/23/19
Bore-sight Antenna | o | sciences TLT2 N/A N/A N/A

Positioning Tower

*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 (¢8)

RF Conducted Power +0.93dB (@8)

Conducted spurious emission of +1.86dB

transmitter valid up to 40GHz

Occupied Bandwidth +2.65%

Audio Frequency Response +1.86dB

Modulation limiting +1.88%

Radiated RF Power +1.4dB

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

freq. +1.88%
Within 6kHz and 25kHz of audio
Freq. +2.04%
Rad Emissions Sub Meth up to
26.5GHz +2.14dB
Rad Emissions Sub Meth up to 18-40
GHz +2.04%
Adjacent channel power +1.47dB (1)
Transient Frequency Response +1.88%
Temperature +1.0°C (¢9)
Humidity +5.0%

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

END OF REPORT
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