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(2) ANSIC63.26-2015 Clause 5.1.2
5.1.2 Number of fundamental frequencies to be tested in EUT transmit band
5.1.2.1 General requirement
Measurements of transmitters shall be performed and. if required, reported for each frequency band in

which the EUT can be operated with the device transmitting at the number of frequencies in each band
specified in Table 2

* Gee 47 CFR. 2.1057.

23
Copyright & 2016 IEEE. All rights reserved.
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ANSI C63.26-2015
American National Standard for Compliance Testing of Transmitters Used in Licensed Radio Services

Table 2—Number of frequencies to be tested

FYSHUBREY FANEQ Oyer s Location in frequency range of operation
which EUT operates frequencies :

| MHz or less 1 Middle

| MHz to 10 MHz | 2 | near top and | near bottom

More than 10 MHz 3 | near top, | near middle, and 1 near bottom

(3) KDB 935210 D02 APPENDIX D/Table D.3

Table D.3 — Various Part 90 PLM RS band allocations, rule parts/sections, and service types for
Section 90.219 purposes (for info only —see rules for details, also KDB Publication 634817 [R14])

F. (MHz) F. (MHz) | Rule(s) Misc. Notes
150 - 150.05 Federal {(non-FCC)
150.05 - 150.8 90.263
1508 = 1620125 o0
162.0125 - 173.2 90263
173.2 — 173.4 o0
1734 - 174 Federal (non-FCC)
406.1 = 420 90.265
420 - 421 UILS presently shows no licensees for 420-420.9 MHz
421 - 430 90

90 (selected bands)

470 — 512 I
T T N Block O U0 Nt avarable
757 — 758 27.5(b){ 1) Block A; 90not available
75 - 768 90-R, Public Safety (PS) Broadband (FirstNet) BOB(LTE)
768 - T69 IS Guwardband
769 - 775 PS Narrowband
775 - 776 27.5(b){ 2) Block B; 90 not available
776 —  TR7 27.5(b){3) Block C: 90 not available
TRT - TRS 27.5(b){ 1) Block A; 90not availahle
T8 - 798 90-R, Public Safety (PS) Broadband (FirstNet) BYB(LTE)
798 - 799 PS Guardband
799 - BOS P& Narrowband
805 - BD6 27.5(b)(2) Block B; 90 not available
806 - R09 90 m";lmt (I’H} [L)u 6l :f(a]ti }] BOB/BYA

The EUT will utilize bands: 450MHz ~ 512MHz
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10.1.2. Result
This project is only reported and checked, the frequency range of this EUT meets the above regulatory

requirements.

The following blanks ~——
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10.2. Input Signals

Test requirement: KDB 935210 D05 clause 4.1

10.2.1. Requirements
According to FCC regulations, KDB 935210 D05 clause 4.1 have relevant input signals requirements.

The procedures in this clause are specific to EUTs intended for operating in the Private Land Mobile
Radio Services (PLMRS) and Public Safety Radio Services (PSRSY’, which are governed under the
provisions and requirements of the Part 90 rules (1.e., Section 90.219 applies).

Table | depicts signal types associated with PLMRES operations, which are to be considered as test signals
to be used in performing compliance testing on PLMRS amplifiers, repeaters, and industrial boosters.
Not all of the procedures in this clause will require using each of the signals listed in Table 1. because for

* As explained in § 90.16, Public Safety Radio Services is part of the Public Safety Radio Pool, also known as the
Public Safety Pool.

many EUTs a CW tone can adequately model the narrowband signals typically encountered within these
services. For EUTs supporting digitally modulated signals, the intended operating signal types should be
tested (e.z., P25 Phase 1, P25 Phase 2, TETRA, etc.), especially for PSES devices. Devices intended for
use in 700 MHz Public Safety Broadband spectrum shall be tested using a representative band-limited
AWON signal (99 % OBW of 4.1 MHz) or the applicable signal type (e.g., LTE).

Table 1 —Test signals for PLMRS devices

Emission Modulati Occupied Channel Audio
Designator | OaUation | pandwidth | Bandwidth Frequency
16K0F3E FM 16 kHz 25 kHz 1 kHz
1 E3F3E FM 11.3 kHz 12.5 kHz 1 kHz
4K00OFIE FM 4 kH= 625 kHz 1 kHz
N/A CW N/A N/A N/A
10.2.2. Result
Test Date (yy=-mm=dd): 2024-02-17

Normal condition: Temp: 25.9°C, Humid: 54%, Atmospheric Pressure:101kpa

Supply Voltage: DC +24V

This project is only reported and checked.

The following blanks ~————
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10.2.3. Input Signals screenshot
10.2.3.1. P25 Phase I(C4FM) mode
10.2.3.1.1. Downlink

Spectrum | l‘%:'l

Ref Level 1.00 dBm Offset 1.40 dB @ RBW 100 Hz
Att 15 dB & SWT 500 ms & VBW 300 Hz Mode Auto FFT
@ 1Rm Clrw

1[1] -14.78 dBm

450.0062500 MHz
-10 dBm

-20 dBm

-30 dBm

-40 dBm 4

-50 dem jlﬁj{
-60 dBm fJ
-70 dBm

-80 dBm rJ
e na

T . —

PAPVLA ]
-90 dBm

CF 450.00625 MHz 691 pts Span 50.0 kHz
Channel Power
Bandwidth 8,10 kHz Power 0.06 dBm Tx Total 0.06 dBm
Marker
Type | Ref | Trc X-value Y-value Function | Function Result |
M1/ | 450,00625 MHz | -14,78 dBm | - | ]

Measuring...

Date: 17.FEB.2024 09:16:33

Low Frequency: 450.00625MHz

Spectrum | ué?l

Ref Level 1.00 dBm Offset 1.40 dB & RBW 100 Hz
Att 15d8 & SWT 500 ms & YBW 300Hz Mode Auto FFT
@ 1Rm Clrw

1[1] -14.91 dBm

479.0000000 MHz
-10 dBm

-20 dBm

-30 dBém

-40 dBm

-50 dém

-60 dém

-70 dBm

-80 dBm
WM\J’\M.MH}N../
-90 dBm

\\\WWW

Span 50.0 kHz

CF 479.0 MHz 691 pts
Channel Power

Bandwidth 8.10 kHz Power -0.01 dBm Tx Total -0.01 dBm
Marker

Type | Ref | Trc | X-value | Y-value |
om1 1 479.0 MHz | -14.91 dBm |

Function

Function Result

Measuring...

Date: 17.FEB.2024 09:17.54

Middle Frequency: 479.0MHz
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Spectrum |
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Ref Level 1.00 dBm Offset 1.40 d& & RBW 100 Hz
Att 15dE @ SWT 500 ms @ VYBW 300 Hz Mode Auto FFT

@1Rm Clrw

M1[1]

-10 dém

-14.91 dBm
508.9937500 MHz

-20 dBm

-30 dBm

-40 dBm =

-50 dBm r'rr

-60 dBm /‘Nj
=70 dBm

-80 dBm

Fe N —

-90 dBm

WO (PP Py

CF 508.99375 MHz 691 pts Span 50.0 kHz
Channel Power
Bandwidth 8.10 kHz Power -0.09 dBm Tx Total -0.09 dBm
Marker ) I
Type | Ref | Trc | X-value | v-value |__Function | Function Result |

M1 1 508.99375 MHz -14.91 dBm

Measuring...

Date: 17.FEB.2024 09:18:26

High Frequency: 508.99375MHz

10.2.3.1.2. Uplink

Spectrum |

Ref Level 1.00 dBm  Offset 1.40 d& @ RBW 100 Hz
Att 15dB @ SWT 500ms @ VBW 300Hz Mode Auto FFT

@ 1Rm Clrw

M1[1]

-10 dBm

-14.77 dBm
455.0062500 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm Pfr

-60 dBm j

-70 dBm [)J l\
-80 dBm t
-90 dBm:
CF 455.00625 MHz 691 pts Span 50.0 kHz
Channel Power
Bandwidth 8.10 kHz Power 0.04 dBm Tx Total 0.04 dBm

Ref | Trc |

X-value Y-value |

Function

Function Result

-14.77 dem |

Date: 17.FEB.2024 08:19:04

Low Frequency: 455.00625MHz

Measuring...
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Spectrum |
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Ref Level 1.00 dBm
Att

Offset 1.40 d& & RBW 100 Hz

15dE @ SWT 500 ms @ VYBW 300 Hz Mode Auto FFT

@1Rm Clrw

M1[1]

-10 dBm

-14.84 dBm
484.0000000 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

-80 dBm

Bt s

Wit

N L e iy

CF 484.0 MHz

691 pts

Span 50.0 kHz

Channel Power

Bandwidth 8.10 kHz Power -0.02 dBm

Tx Total -0.02 dBm

arker )
Type | Ref | Trc |

X-value |

Y-value

Function

Function Result

M1 1 484.0 MHz -14.84 dBm

Measuring..

Date: 17.FEB.2024 09:19:43

Middle Frequency: 484.0MHz,

Spectrum |

Ref Level 1.00 dBm
Att

Offset 1.40 dé @ RBW 100 Hz

15dE @ SWT 500 ms & VBW 300 Hz Mode Auto FFT

@ 1Rm Clrw

M1[1]

-10 dBm

-15.06 dBm
511.9937500 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

R

frataf g
-00 dBm

\\w\-fw

gt S

CF 511.99375 MHz

691 pts

Span 50.0 kHz

Channel Power

Bandwidth 8.10 kHz Power -0.10 dBm

Tx Total -0.10 dBm

Ref | Trc |

X-value I Y-value |

Function

Function Result

511,99375 MHz

-15.06 dem |

Measuring...

Date: 17.FEB.2024 08:20:10

High Frequency: 511.99375MHz
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10.2.3.2. P25 Phase 1I(H-DQPSK) mode
10.2.3.2.1. Downlink

Spectrum |

Page 22 of 212

(=)

Ref Level -1.00 dBm
Att

Offset 1.40 dB & RBW 100 Hz

15de @ SWT 500 ms @ VBW 300 Hz Mode Auto FFT

@18m Clrw

-10 dBm

-20 dBm

-18.05 dBm
450.0062500 MHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

MRAAN Mg

CF 450.00625 MHz

691 pts

Span 50.0 kHz

Channel Power

Bandwidth 9.80 kHz Power 0.14 dBm

Tx Total 0.14 dBm

Ref | Trc | X-value | y-value | |

Function

Function Result

450.00625 MHz -18.05 dem |

Measuring...

Date: 17.FEB.2024 09:23.42

Low Frequency: 450.00625MHz

Spectrum |

Ref Level -1.00 dBm
Att

Offset 1.40 dB & RBW 100 Hz

15de @ SWT 500 ms @ YBW 300 Hz Mode Auto FFT

@1Rm Clrw

-10 dBm

-20 dBm

-18.06 dBm
479.0000000 MHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

""*‘Nhr"'\-\.r‘v
-90 dBm

e S it

CF 479.0 MHz

Span 50.0 kHz

Channel Power

Bandwidth 9.80 kHz Power 0.07 dBm

Tx Total 0.07 dBm

arker )
Type | Ref | Trc |

X-value | v-value |__Function |

Function Result |

M1 1 479.0 MHz -18.06 dBm

Measuring...

Date: 17.FEB.2024 09:24:22

Middle Frequency: 479.0MHz
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Spectrum |
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Ref Level -1.00 dBm
Att 15 dB & SWT

Offset 1.40 dB & RBW 100 Hz

500 ms @ VYBW 300 Hz Mode Auto FFT

@1Rm Clrw

-10 dBm

-18.26 dBm
508.9937500 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dém

PP e

CF 508.99375 MHz

Span 50.0 kHz

Channel Power

Bandwidth 9.80 kHz

Power -0.02 dBm Tx Total -0.02 dBm

arker )
Type | Ref | Trc |

X-value |

v-value |__Function | Function Result |

M1 1

508.99375 MHz

-18.26 dBm

Measuring...

Date: 17.FEB.2024 09:24:52

10.2.3.2.2. Uplink

Spectrum |

High Frequency: 508.99375MHz

Ref Level -1,00 dBm
Att 15 dB & SWT

Offset 1.40 dB & RBW 100 Hz
500 ms & VYBW 200 Hz

Mode Auto FFT

@18m Clrw

-10 dBm

-18.01 dBm
455.0062500 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 455.00625 MHz

691 pts

Span 50.0 kHz

Channel Power

Bandwidth 9.80 kHz

Power 0.11 dBm Tx Total 0.11 dBm

Ref | Trc |

X-value

| y-value | Function | Function Result

455,00625 MHz

-18.01 dem |

Measuring...

Date: 17.FEB.2024 08:25:22

Low Frequency: 455.00625MHz
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Spectrum |
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Ref Level -1.00 dBm Offset 1.40 dB & RBW 100 Hz
Att 15dB @ SWT 500 ms & YBW 300 Hz Mode Auto FFT

@1Rm Clrw

-10 dBm

-20 dBm

-18.29 dBm
484.0000000 MHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

A e )

-90 dém

T e et

CF 484.0 MHz

Span 50.0 kHz

Channel Power

Bandwidth 9.80 kHz Power 0.05 dBm Tx Total 0.05 dBm
arker ) !
Type | Ref | Trc | X-value | v-value |__Function | Function Result |

M1 1 484.0 MHz -18.29 dBm

Measuring...

Date: 17.FEB.2024 09:25:45

Middle Frequency: 484.0MHz,

Spectrum |

Ref Level -1.00 dBm Offset 1.40 dB & RBW 100 Hz
Att 15cdB @ SWT 500 ms & VBW 300 Hz Mode Auto FFT

@ 1Rm Clrw

-10 dBm

-20 dBm

-18.25 dBm
511.9937500 MHz

-30 dBm

-40 dBm

-50 dBm

-60 dBm !

-70 dBm

-80 dBm

-90 dBm il

%WWW

CF 511.99375 MHz

691 pts

Span 50.0 kHz

Channel Power

Measuring...

Date: 17.FEB.2024 09:26:14

High Frequency: 511.99375MHz

Bandwidth 9.80 kHz Power -0.04 dBm Tx Total -0.04 dBm
Marker ) ]
Ref | Trc | X-value | y-value | Function | Function Result
511,99375 MHz -18.25 dBm |
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10.2.3.3. Analog FM (6.25kHz)
10.2.3.3.1. Downlink

Spectrum |
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Ref Level 3.00 dBm
Att

Offset 1.40 d& @ RBW 100 Hz

20 dB & SWT 500 ms @ YBW 300 Hz Mode Auto FFT

@18m Clrw

0 dem I

Bi[1]

-10 dBm

-8.04 dBm
450.0031300 MHz

-20 dBm

-30 dBm I

-40 dBm i I

-50 dBm

-60 dBm \

-70 dBm pl

-80 dBm \

WWWM”J L

WWW

CF 450.00313 MHz

691 pts

Span 20.0 kHz

Channel Power

Bandwidth 4.00 kHz Power -0.04 dBm

Tx Total -0.04 dBm

Ref | Trc | X-value I

Y-value | Function |

Function Result

450,00313 MHz | -8.04 dBm |

Measuring...

Date: 17.FEB.2024 09:51:14

Low Frequency: 450.00313MHz

Spectrum |

Ref Level 3.00 dBm
Att

Offset 1.40 d& & RBW 100 Hz

20 dB & SWT 500 ms @ YBW 300 Hz Mode Auto FFT

@1Rm Clrw

0 dBm I

MLi[1]

-10 dBm

-8.10 dBm
479.0000000 MHz

-20 dBm

-30 dBm I

-40 dBm }

-50 dBm

-60 dBm \

-70 dBém n

-80 dBm !

ISR N 11

-90 dBm

MMW&W

CF 479.0 MHz

691 pts

Span 20.0 kHz

Channel Power

Bandwidth 4.00 kHz Power -0.10 dBm

Tx Total -0.10 dBm

arker )
Type | Ref | Trc |

X-value | v-value |__Function |

Function Result |

M1 1 479.0 MHz -8.10 dBm

Measuring...

Date: 17.FEB.2024 09:51:52

Middle Frequency: 479.0MHz
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Spectrum | ué;:' I

Ref Level 3.00 dBm Offset 1.40 d& & RBW 100 Hz
Att 20 dB & SWT 500 ms @ YBW 300 Hz Mode Auto FFT
@1Rm Clrw

0 dBm I

M[1] -8.18 dBm
508.9968800 MHz

-10 dBm

-20 dBm

-30 dBm I

-40 dBm A ]

-50 dBm i l

-60 dBm \

-70 dBém n

-80 dBm

LV\J"‘\N%WVW

Span 20.0 kHz

= rr

CF 508.99688 MHz
Channel Power

691 pts

Bandwidth 4.00 kHz Power -0.17 dBm Tx Total -0.17 dBm
arker ) !
Type | Ref | Trc | X-value | v-value |__Function | Function Result |

M1 1 508.99688 MHz -8.18 dBm

Measuring...

Date: 17.FEB.2024 09:52:23

High Frequency: 508.99688MHz

10.2.3.3.2. Uplink

Spectrum | r.%! I

Ref Level 3.00 dBm Offset 1.40 dB @ RBW 100 Hz
Att 20dB & SWT 500 ms & YBW 300 Hz Mode Auto FFT
@ 1Rm Clrw

0 dBm

[1] -8.05 dBm
455.0031300 MHz

-10 dBm

-20 dBm

-30 dBm A

-40 dBm

—

Al

-60 dBm \

-70 dBm p‘

-80 dBm \

ISVY YOS |

CF 455.00313 MHz 691 pts Span 20.0 kHz
Channel Power

e e a Ve?

-90"dBm

Bandwidth 4.00 kHz Power -0.05 dBm Tx Total -0.05 dBm
arker

Type | Ref | Trc | X-value | y-value | Function | Function Result |
[ 1 455.00313 MHz ~8.05 dém |

Measuring...

Date: 17.FEB.2024 09:53:11

Low Frequency: 455.00313MHz

Page 26 of 212
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Spectrum | “V? I

Ref Level 3.00 dBm Offset 1.40 d& @ RBW 100 Hz

Att 20dB & SWT 500 ms & YBW 300 Hz Mode Auto FFT
@ 1Rm Clrw

0 dBm

|

pLI[1] -8.12 dBm
484.0000000 MHz
-10 dém

-20 dém

-30 dBm I

40 dem A I

-50 dBm I ,

-60 dém \

-70 dem n

-80 dBm \
e

=0 m

RTATET e athy w ke A T,

CF 484.0 MHz
Channel Power

691 pts

Span 20.0 kHz

Bandwidth 4.00 kHz Power -0.12 dBm Tx Total -0.12 dBm
arker i
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |

M1 [ 1 484.0 MHz | -8.12 dBm

Measuring...

Date: 17.FEB.2024 09:53:39

Middle Frequency: 484.0MHz,

Spectrum | ué:" I

Ref Level 3.00 dBm Offset 1.40 dB &« RBW 100 Hz
Att 20 dB @ SWT 00 ms & VBW 300 Hz Mode Auto FFT
@ 1Rm Clrw

0 dBm

M1[1] -8.18 dBm

511.9968800 MHz
-10 dBm

-20 dBm

-30 dBm i J

-40 dBm i J

Nl

-60 dBm \

-70 dBm A

-80 dBm \

CF 511.99688 MHz
Channel Power

MMW

Span 20.0 kHz

- rr

691 pts

Bandwidth 4.00 kHz Power -0.18 dBm Tx Total -0.18 dBm
Marker ) ]
Ref | Trc | X-value | y-value | Function | Function Result
511,99688 MHz -8.18 dem |

Measuring...

Date: 17.FEB.2024 08:54.:10

High Frequency: 511.99688MHz
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10.2.3.4. Analog FM (12.5kHz)
10.2.3.4.1. Downlink

Spectrum |
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Ref Level 3.00 dBm

Att 20 dB & SWT

500 ms

Offset 1.40 d&2 @ RBW 100 Hz
& VYBW 300 Hz

Mode Auto FFT

@ 1Rm Clrw

0 dBm

-10 dBm

| 1]

-18.36 dBm
450.0062500 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dém

P A AN P AA A

WWHWMW

CF 450.00625 MHz

691 pts

Span 50.0 kHz

Channel Power

Bandwidth 11.00 kHz

Power -0.02 dBm

Tx Total -0.02 dBm

arker
e | Ref | Trc |

X-value

y-value | __Function

| Function Result |

450.00625 MHz

~18.36 dém

Date: 17.FEB.2024 09:57.16

Spectrum |

Measuring...

Low Frequency: 450.00625MHz

Ref Level 3.00 dBm

Att 20 dB & SWT

Offset 1.40 d& @ RBW 100 Hz
500 ms & VBW 300 Hz

Mode Auto FFT

@ 1Rm Clrw

0 dBm

| 1]

-10 dém

-20 dém

-18.43 dBm
479.0000000 MHz

-30 dBm

-40 dBrn

-50 dBm

-60 dém

-70 dem

-80 dBm

-90 de :

Lot M s vt

CF 479.0 MHz

691 pts

Span 50.0 kHz

Channel Power

Bandwidth 11.00 kHz

Power -0.09 dBm

Tx Total -0.09 dBm

arker

Type | Ref | Tre | X-value

Y-value |__Function

| Function Result |

w1 4790 e

-18.43 dBm

Date: 17.FEB.2024 09:57:48

Measuring...

Middle Frequency: 479.0MHz
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Spectrum | “V? I

Ref Level 3.00 dBm Offset 1.40 dB @ RBW 100 Hz

Att 20 dB @ SWT 500 ms & VYBW 300 Hz Mode Auto FFT

@1Rm Clrw

0 dBm I 1] -18.51 dBm|
508.9937500 MHz

-10 dém

-20 dém

-30 dBm L

-40 dBrn I

-50 dBm

-60 dém 1

-70 dem }

-80 dBm

"“g"n"‘duaw‘hwﬁn,.ﬂh Ak P N,WW

CF 508.99375 MHz 691 pts Span 50.0 kHz
Channel Power

Bandwidth 11.00 kHz Power -0.16 dBm Tx Total -0.16 dBm
arker i
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |

M1 | 1 508.00375 MHz | -18.51 dém

Measuring...

Date: 17.FEB.2024 09:58:24

High Frequency: 508.99375MHz

10.2.3.4.2. Uplink

Spectrum | r.%! I

Ref Level 3.00 dBm Offset 1.40 dB @ RBW 100 Hz

Att 20dB & SWT 500 ms & YBW 300 Hz Mode Auto FFT

@ 1Rm Clrw

0dBm ! -18.39 dBm
455.0062500 MHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

ATATWPRNGS | At e i ARG A

-90 dBém

CF 455.00625 MHz 691 pts Span 50.0 kHz
Channel Power

Bandwidth 11.00 kHz Power -0.04 dBm Tx Total -0.04 dBm

arker

Type | Ref | Trc | X-value | y-value | Function | Function Result |
455.00625 MHz 8.39 dém

Measuring...

Date: 17.FEB.2024 09:58:50

Low Frequency: 455.00625MHz
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Spectrum | “V? I

Ref Level 3.00 dBm Offset 1.40 d& @ RBW 100 Hz

Att 20 dB @ SWT 500 ms & VYBW 300 Hz Mode Auto FFT
@ 1Rm Clrw

0 dBm ! 1]

-18.45 dBm

484.0000000 MHz
-10 dém

-20 dém

-30 dBm L

-40 dBrn I

-50 dBm

-60 dém }

-70 dBm +

-80 dBm

CF 484.0 MHz 691 pts

Span 50.0 kHz
Channel Power

Bandwidth 11.00 kHz Power -0.10 dBm Tx Total -0.10 dBm
arker i
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |

M1 [ 1 484.0 MHz | -18.45 dBm

Measuring...

Date: 17.FEB.2024 09:59:17

Middle Frequency: 484.0MHz,

Spectrum | r.%! I

Ref Level 3.00 dBm Offset 1.40 dB @ RBW 100 Hz
Att 20 dB @ SWT 500 ms & VBW 300 Hz Mode Auto FFT
@ 1Rm Clrw

0 dem I 1]

-18.52 dBm

511.9937500 MHz
-10 dBm

-20 dBm

-30 dBm -

-40 dBm I

-50 dBm

-60 dBm 1

-70 dBm }

-80 dBm

mmwmw o e ait e e Al

CF 511.99375 MHz 691 pts
Channel Power

Span 50.0 kHz

Bandwidth 11.00 kHz Power -0.16 dBm Tx Total -0.16 dBm
arker

Type | Ref | Trc | X-value | y-value | Function | Function Result |
| 1 511.99375 MHz -18.52 dém

Measuring...

Date: 17.FEB.2024 09:59.45

High Frequency: 511.99375MHz
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10.2.3.5. Analog FM (25kHz)
10.2.3.5.1. Downlink

Spectrum |
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(=)

Ref Level 3.00 dBm

Att 20 dB & SWT

Offset 1.40 d& @ RBW 300 Hz
500 ms & VBW

1kHz Mode Auto FFT

@18m Clrw

0 dBm

-10 dBm

-10.86 dBm
450.0125000 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

70 dBm A

e E—

-90 dBm

MMMU 1r

CF 450.0125 MHz

691 pts Span 60.0 kHz

Channel Power

Bandwidth 16.00 kHz

Power 0.01 dBm Tx Total 0.01 dBm

Marker ) )
Type | Ref | Trc |

X-value

| y-value | Function | Function Result

450,0125 MHz

-10.86 dBm

Measuring...

Date: 17.FEB.2024 10.02:13

Spectrum |

Low Frequency: 450.0125MHz

Ref Level 3.00 dBm

Att 20 dB & SWT

Offset 1.40 d& & RBW 300 Hz
500 ms & VBW

1kHz Mode Auto FFT

@1Rm Clrw

0 dBm

-10 dBm

-10.92 dBm
479.0000000 MHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

=

-60 dBm

-70 dBm B

P I ——

H-80-dBm ‘llu

-90 dBm

CF 479.0 MHz

691 pts Span 60.0 kHz

Channel Power

Bandwidth 16.00 kHz

Power -0.05 dBm Tx Total -0.05 dBm

arker )
Type | Ref | Trc |

X-value

| v-value |__Function | Function Result |

M1 1

479.0 MHz

-10.92 dBm

Measuring...

Date: 17.FEB.2024 10:02:56

Middle Frequency: 479.0MHz
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Spectrum |
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(=)

Ref Level 3.00 dBm Offset 1.40 d& & RBW 300 Hz
Att 20dE & SWT 500 ms @ YBW 1kHz Mode Auto FFT

@1Rm Clrw

0 dBm I

-10 dBm

-11.00 dBm
508.9875000 MHz

-20 dBm

-30 dBm

I

L

-50 dBm n

I

-70 dBm B

R e — 3

et ibm wiva

-90 dBm

CF 508.9875 MHz 691 pts

Span 60.0 kHz

Channel Power

Bandwidth 16.00 kHz Power -0.12 dBm Tx Total -0.12 dBm

arker

Type | Ref | Trc | X-value | v-value |__Function | Function Result |

M1 1 508.9875 MHz -11.00 dBm

Measuring...

Date: 17.FEB.2024 10:03:21

High Frequency: 508.9875MHz.

10.2.3.5.2. Uplink

Spectrum |

Ref Level 3.00 dBm  Offset 1.40 d& @ RBW 300 Hz
Att 20de & SWT 500ms & VBW 1kHz Mode Auto FFT

@18m Clrw

0 dem I

-10 dBm

-10.88 dBm
455.0125000 MHz

-20 dBm

-30 dBrm 4 4

I

-50 dBm n H ﬂ

I |

-

-70 dBm

=

-90 dBm

| "
M&’V%MA T T o e

CF 455.0125 MHz 691 pts

Span 60.0 kHz

Channel Power

Bandwidth 16.00 kHz Power -0.00 dBm Tx Total -0.00 dBm

Marker ) )
pe | Ref | Trc | X-value

| y-value | Function | Function Result

455,0125 MHz -10.88 dBm

Measuring...

Date: 17.FEB.2024 10.03:44

Low Frequency: 455.0125MHz
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Spectrum | |né;:'|

Ref Level 3.00 dBm Offset 1.40 d& & RBW 300 Hz

Att 20dE & SWT 500 ms @ YBW 1kHz Mode Auto FFT
@1Rm Clrw

0 dBm I

-10.94 dBm

484.0000000 MHz
-10 dBm

-20 dBm

-30 dBm

I

I

-50 dBm rl'

|
I |

-70 dBm 4 \l ’

Il I
-0, dBq— At

-90 dBm

CF 484.0 MHz 691 pts

Span 60.0 kHz
Channel Power

Bandwidth 16.00 kHz Power -0.06 dBm Tx Total -0.06 dBm
arker

Type | Ref | Trc | X-value | v-value |__Function | Function Result |
M1 1 484.0 MHz -10.94 dBm

Measuring...

Date: 17.FEB.2024 10:04:03

Middle Frequency: 484.0MHz,

Spectrum | |u§'|

Ref Level 3.00 dBm Offset 1.40 dB &« RBW 300 Hz
Att 20 dB @ SWT 500 ms @ VBW 1kHz Mode Auto FFT
@ 1Rm Clrw

0 dBm I

-11.00 dBm

511.9875000 MHz
-10 dBm

-20 dBm

-30 dBm !“\ i‘
-40 dBm {
-50 dBm i

|
I il

70 dBm A \ :

~88-dBm-

-90 dBm

CF 511.9875 MHz 691 pts

Span 60.0 kHz
Channel Power

Bandwidth 16.00 kHz Power -0.12 dBm Tx Total -0.12 dBm
Marker ) )

pe | Ref | Trc | X-value
511.9875 MHz

| y-value | Function | Function Result
-11.00 dBm

Measuring...

Date: 17.FEB.2024 10.04.25

High Frequency: 511.9875MHz
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10.3. AGC Threshold

Page 34 of 212

Requirements: KDB 935210 D05 clause 4.2

Test Method: KDB 935210 DOS5 clause 3.2

10.3.1. Requircments

Testing at and above the AGC threshold will be required.® The AGC threshold shall be determined by
applying the procedure of 3.2, but with the signal generator configured to produce a test signal defined in
Table 1, a CW input signal, or a digitally modulated signal, consistent with the discussion about signal

types in 4. 1.

10.3.2. Test configuration

Signal Cable
Generator
Downlipk input
Guardian UHF 5W|
Class A
Dowlnlink
output
Spect | P
PECUM  He——rAttenuation Cable
analyzer ‘
Figure 10.3-1 Downlink connection diagram
Signal | Cable
Generator [~
Uplink input
Guardian UHF 5W|
Class A
Uplink
oufput
Spectrum
P HAttenuationl]d Cahle
analyzer

Figure 10.3-2 Uplink connection diagram
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10.3.3. Test procedures
3.2 Measuring AGC threshold level

The AGC threshold is to be determined as follows.?

In the case of fiber-optic distribution systems, the RF input port of the equipment under test (EUT) refers
to the RF input of the supporting equipment RF to optical convertor; see also descriptions and diagrams
for typical DAS booster systems in KDB Publication 935210 D02 [R7].

Devices intended to be directly connected to an RF source (donor port) only need to be evaluated for any
over-the-air transmit paths.

a)
b)

c)

d)

g)

Connect a signal generator to the input of the EUT.

Connect a spectrum analyzer or power meter to the output of the EUT using appropriate attenuation
A5 necessary.

The signal generator should initially be configured to produce either of the required test signals (i.e.,
broadband or narrowband).

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

While monitoring the output power of the EUT, measured using the methods of 3.5.3 or 3.5.4,
increase the input level until a 1 dB increase in the input signal power no longer causes a 1 dB
increase in the output signal power.

Record this level as the AGC threshold level.

Repeat the procedure with the remaining test signal.

The following blanks ————
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10.3.4. Test results
Test Date (yy=mm~dd): 2024-02-17
Normal condition: Temp: 25.9°C, Humid: 54%, Atmospheric Pressure:101kpa
Supply Voltagc: DC +24V

10.3.4.1. Downlink

Test EUT Input power EUT Input cable loss | EUT Corrected Input EUT Corrected
frequency (dBm) (dB) power (dBm) Output power (dBm)
-60.1 0.5 -60.6 31.7
=59.1 0.5 -59.6 32.7
-58.1 0.5 -58.6 33.7
=57.1 0.5 =57.6 34.6
-56.1 0.5 -56.6 35.6
Downlink
479 OMHz =55.1 0.5 -55.6 36.6
=54.1 0.5 =54.6 36.6
=53.1 0.5 -53.6 36.6
=52.1 0.5 =52.6 36.6
=51.1 0.5 =51.6 36.6
=50.1 0.5 =50.6 36.6
37
36
£
T 35
E
a 34
g
% 33
o
o)
g— 32
5 3¥
@)
31
30

-60.6 -59.6 -58.6 -57.6 -56.6 -55.6 -54.6 -53.6 -52.6 -51.6 -50.6

Input power level (dBm)
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10.3.4.2. Uplink

Page 37 of 212

Test EUT Input power EUT Input cable loss | EUT Corrected Input EUT Corrected
frcquency (dBm) (dB) powcr (dBm) Output power (dBm)
=67.1 0.5 =67.6 22.0
-66.1 0.5 -66.6 23.0
=65.1 0.5 -65.6 24.0
-64.1 0.5 -64.6 25.0
-63.1 0.5 -63.6 26.0
Downlink
434 OMHz -62.1 0.5 -62.6 27.0
-61.1 0.5 -61.6 27.0
=60.1 0.5 -60.6 27.0
-59.1 0.5 -59.6 27.0
=58.1 0.5 -58.6 27.0
-57.1 0.5 -57.6 27.0
28.0
27.0
E %0
z
g 250
g
o 24.0
3
[}
Q 230
5
o
= 220 2%
o
21.0
20.0

-67.6 -66.6 -65.6

-64.6 -63.6 -62.6

-61.6 -60.6 -59.6 -58.6 -57.6

Input power level (dBm)
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10.4. Qut-of-band rejection

Test requirement:

Test Mcthod:

KDB 935210 D05 clause 4.3
FCC PART 90.219 (a)
FCC PART 90.219 (d)((7)

KDB 935210 D05 clausc 4.3

10.4.1. Requirements
According to KDB 935210 D05 clause 4.3 requirement, a signal booster shall reject amplification of other

signals outside of its passband. Adjust the internal gain control of the EUT to the maximum gain for which

cquipment certification is sought.

10.4.2. Test configuration

Signal
Generator

Cable

Spectrum
analyzer

Downlipk input

Guardian UHF 5W|
Class A

Dowinlink
ouflput

HAttenuationh( Cable

Figure 10.4-1 Downlink connection diagram

Signal
Generator

"

Cable

Spectrum
analyzer

Uplink input

Guardian UHF 5W
Class A

Uplink
ouflput

Je—1 Attenuationl:H Cable

Figure 10.4-2 Uplink connection diagram

Page 38 0f 212
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10.4.3. Test procedures

a)
b)

c)
d)

€)

g)

Connect a signal generator to the input of the EUT.

Configure a swept CW signal with the following parameters:

1) Frequency range = + 250 % of the manufacturer’s specified pass band.

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

3) Dwell time = approximately 10 ms.

4) Frequency step = 50 kHz.

Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.

Set the RBW of the spectrum analyzer to between 1 % and 5 % of the manufacturer’s rated passband,

and VBW =3 x RBW.

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

After the trace is completely filled, place a marker at the peak amplitude, which is designated as fo,

and with two additional markers (use the marker-delta method) at the 20 dB bandwidth (i.e., at the

points where the level has fallen by 20 dB).

Capture the frequency response plot for inclusion in the test report.

The following blanks ~———



Report No.: E202401190153-01-3

10.4.4. Test results
Test Date (yy=mm~dd):

Normal condition:

2024-02-02
Temp: 22.8°C, Humid: 36%, Atmospheric Pressure:101kpa

Page 40 of 212

Supply Voltagc: DC +24V
RBW VBW Peak frequency Peak power 20dB BW
(kHz) (kHz) (MHz) (dBm) (MHz)
(1) Downlink
1000 3000 475.195 33.17 64.17
(2) Uplink
1000 3000 467.60 23.33 63.23
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10.4.5. Test screenshot

Spectrum Analyzer 1

Page 41 of 212

Swept SA v|i ‘Q” Marker v -:—
KEYSIGHT ilnpul RF [InputZ 500 |Atten” 20 dB [PNO: Fast {Avg Type: Power (RMS) 3 4 5 6 |[Select Marker
|Coupling: AC Cormections: Off  Preamp: Off (Gate: Off wg|Hold:>100/100 MWW
GO |Ext Gain® 40 50 dB Freq Ref Ext (S) IF Gain' Low Trig: Free Run | Marker 1 Y
w \Align: Auto Sig Track: Off ‘ ANNNNN
- . Marker Frequency Settings
1 Spectrum v Mkr1 475.195 MH2||| 475.195000 MHz
Scale/Div 10 dB Ref Level 50.00 dBm 33.17 dBm|| ——— [Peak
Log Y Peak Search | |Search
400} ; | ~ | Pk Search
) ’ | NextPeak | |Config
30.0 ~ ! R e S —
| NextPkRight | | Properties
200} |
| -20.00 (B NextPkLeft | |Marker
s . 84.171{MHz . ||Function
| Minimum Peak |
0.00 | | | Marker—
Pk
0.0 | Mkr—CF [
400 | Mkr—RefLvi |
A Continuous Peak
Center 480.00 MHz #Video BW 3.0 MHz* Span 155.0 MHz|||Search
#Res BW 1.0 MHz Sweep 1.00 ms (1001 pts) él on
== g-) ~ | Feb 02, 2024 | J '::| % wr [EHOT
s | 2:33:53PM | d | A
Downlink:
Spectrum Analyzer 1 Sty
Swwept SA v“+ ‘Q” Marker |
KEYSIGHT |nput RF lInput Z: 50 0 |Atten: 10 dB |PNO: Fast wg Type: Power (RMS)| 1 - 3 5 6 [[Select Marker
— — [Coupling AC Corrections Of  Preamp: Off |Gate: off \Avg|Hold >100/100
Ext Gain: -40.50 dB Freq Ref. Ext (S) IF Gain: Low Trig: Free Run M || Marker 1 M
(5] Align Auto Sig Track: Off ANNNN N —
Marker Frequency Settings
1 Spectrum v Mkr1 467.600 MHz|| {267 600000 MHz ]
Scale/Div 10 dB Ref Level 40.00 dBm 23.33 dBm|| ——— |Peak
Log T T T Peak Search | | Search
" " |PkSearch
i .‘\ | Next Peak | Config
pems s, s TR i Y
| Next Pk Right | | Properties
10.0 -
| | -20.00 48 | NextPk Left | Marker
0.00 I | §4.2271MHz . !|Function
| Minimum Peak | | parker—s
-100 ! —
a0l 1 1 | 1l R PPk Search ||
B e i o S, M7|
b | | Moo |
500 Mkr—RefLvl |
Continuous Peak
Center 480.00 MHz #Video BW 3.0 MHz* Span 155.0 MHz|||Search
#Res BW 1.0 MHz Sweep 1.00 ms (1001 pts) é on
@9 cm?eene ECE —
‘ s | 243:119PM £ | LR

Uplink

The following blanks
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10.5. Input VS output Comparison

Test requirement: KDB 935210 D05 clause 4.4
FCC PART 2.1049(c)
FCC PART 90.219 (c)(4)(ii)
FCC PART 90.219 (e)(4)(iii)

Test Method: KDB 935210 DOS clause 4.4

10.5.1. Requirements
10.5.1.1. Emission mask
According to KDB 935210 D05 clause 4.4 requirement:
4.4 Inpui-versus-output signal comparison

Compliance with the emission mask of the EUT output shall be measured for the public safety service
signal types as specified in 4.1.

According to the characteristics of the product and FCC PART 90.210 requirement, clause (b), clause (c),
clause (d) and clause (e) in FCC PART 90.210 are used, except as indicated else where in this part, transmitters
used in the radio services governed by this part must comply with the emission masks outlined in this section.
measurements of emission power can be expressed in either peak or average values provided that emission powers
arc cxpressed with the same paramcters uscd to specify the unmodulated transmitter carricr power. For transmitters
that do not produce a full power unmodulated carrier, reference to the unmodulated transmitter carrier power refers
to the total power contained in the channel bandwidth. Unless indicated clsewhere in this part, the table in this
section specifies the emission masks for device operating under this part.

§90.210 Emission masks.

Except as indicated elsewhere in this part, transmitters used in the radio services
governed by this part must comply with the emission masks outlined in this section.
Unless otherwise stated, per paragraphs (d)(4), (e){4), and (o) of this section,
measurements of emission power can be expressed in either peak or average values
provided that emission powers are expressed with the same parameters used to specify
the unmodulated transmitter carrier power. For transmitters that do not produce a full
power unmodulated carrier, reference to the unmodulated transmitter carrier power refers
to the total power contained in the channel bandwidth. Unless indicated elsewhere in this
part, the table in this section specifies the emission masks for equipment operating under
this part.
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ArpucasLe Emission Masks
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Mask for equipment Mask for equipment
with audio low without audio low
Frequency band (MHz) pass filter pass filter
BE!DW 251 .Iﬂ\ or E A or C
25-50 B C
72-T6 B C
150_1?42 B, D, orE C.DorE
150 paging only B C
220-222 F F
Ezmtz” B, D, orE C.D,orE
50 paging only B <
B06-800/851-8545 B H
B09-824/854-86935 B,D D, G.
B896-901/935-340 I J
902-928 K K
929-930 B G
49404990 MHz LorM LorM
5850-50254
All other bands B C

NOTE: Emission Mask B and Mask C —25 kHz channel,
Emission Mask D—12.5 kHz channel;

Emission Mask E—6.25kHz;

10.5.1.1.1. Emission Mask B

(b) Emission Mask B. For transmitters that are equipped with an audio low-pass filter,
the power of any emission must be attenuated below the unmodulated carrier power (P)

as follows:

(1) On any frequency removed from the assigned frequency by more than 50 percent,
but not more than 100 percent of the authorized bandwidth: At least 25 dB.

(2) On any frequency removed from the assigned frequency by more than 100
percent, but not more than 250 percent of the authorized bandwidth: At least 35 dB.

(3) On any frequency removed from the assigned frequency by more than 250
percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass
filter, the power of any emission must be attenuated below the unmodulated carrier output

power (P) as follows:

The following blanks ~——————
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10.5.1.1.2. Emission Mask C

(c) Emission Mask C. For transmitters that are not equipped with an audio low-pass
filter, the power of any emission must be attenuated below the unmodulated carrier output
power (P) as follows:

(1) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f4 in kHz) of more than 5 kHz, but not more than 10 kHz: At least
83 log (f4/5) dB;

(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f; in kHz) of more than 10 kHz, but not more than 250 percent of

the authorized bandwidth: At least 29 log (f;2/11) dB or 50 dB, whichever is the lesser
attenuation;

(3) On any frequency removed from the center of the authorized bandwidth by more
than 250 percent of the authorized bandwidth: At least 43 + 10 log (P) dB.

10.5.1.1.3. Emission Mask D

(d) Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters
designed to operate with a 12.5 kHz channel bandwidth, any emission must be attenuated
below the power (P) of the highest emission contained within the authorized bandwidth as
follows:

(1) On any frequency from the center of the authorized bandwidth f; to 5.625 kHz
removed from fy: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f; in kHz) of more than 5.625 kHz but no more than 12.5 kHz: At

least 7.27(f;,—2.88 kHz) dB.

(3) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f, in kHz) of more than 12.5 kHz: At least 50 + 10 log (P) dB or
70 dB, whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be
established using a resolution bandwidth sufficiently wide (usually two or three times the
channel bandwidth) to capture the true peak emission of the equipment under test. In
order to show compliance with the emission mask up to and including 50 kHz removed
from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with
the measuring instrument in a peak hold mode. A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its
bandwidth must not be less than the instrument resolution bandwidth. For emissions
beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this
section. If it can be shown that use of the above instrumentation settings do not
accurately represent the true interference potential of the equipment under test, an
alternate procedure may be used provided prior Commission approval is obtained.



Report No.: E202401190153-01-3 Page 45 of 212

10.5.1.1.4. Emission Mask E

(e) Emission Mask E—6.25 kHz or less channel bandwidth equipment. For
transmitters designed to operate with a 6.25 kHz or less bandwidth, any emission must be
attenuated below the power (P) of the highest emission contained within the authorized
bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth f; to 3.0 kHz
removed from fy: Zero dB.

(2) On any frequency removed from the center of the authorized bandwidth by a
displacement frequency (f in kHz) of more than 3.0 kHz but no more than 4.6 kHz: At
least 30 + 16.67(f;—3 kHz) or 55 + 10 log (P) or 65 dB, whichever is the lesser
attenuation.

(3) On any frequency removed from the center of the authorized bandwidth by more
than 4.6 kHz: At least 55 + 10 log (P) or 65 dB, whichever is the lesser attenuation.

(4) The reference level for showing compliance with the emission mask shall be
established using a resolution bandwidth sufficiently wide (usually two or three times the
channel bandwidth) to capture the true peak emission of the equipment under test. In
order to show compliance with the emission mask up to and including 50 kHz removed
from the edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with
the measuring instrument in a peak hold mode. A sufficient number of sweeps must be
measured to insure that the emission profile is developed. If video filtering is used, its
bandwidth must not be less than the instrument resolution bandwidth. For emissions
beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this
section. If it can be shown that use of the above instrumentation settings do not
accurately represent the true interference potential of the equipment under test, an
alternate procedure may be used provided prior Commission approval is obtained.

The following blanks -



