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12.2.3.1.5.2. Uplink
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Span 100.0 kHz

Tx Total -0,11 dBm
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Tx Total -0.13 dBm

i o ™



Report No.: E20240509968801-02-1

12.3. AGC Threshold
Requirements: KDB 935210 D05 clause 4.2

Test Method: KDB 935210 D05 clause 3.2

12.3.1. Requirements
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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 in4.1.

12.3.2. Test configuration

Signal Generatorf

DT port

RX78V2F-B-
AC

MT port

Spectrum
analyzer

[] Attenuation [

Signal Generatorj

MT port

AC

RX78V2F-B-

Spectrum
P [] Attenuation [« Cable
analyzer

DT port

Figure 12.3-1 Downlink connection diagram

Figure 12.3-2 Uplink connection diagram

12.3.3. Test procedures
The AGC threshold is 1o be determined as follows.”

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

Devices intended to be directly connected 1o an RF source (donor port) only need to be evaluated for any

over-the-air transmit paths.

a) Connect a signal generator to the input of the EUT.

b) Connect a spectrum analyzer or power meter 1o the output of the EUT using appropriate attenuation

as necessary.

¢) The signal generator should initially be configured to produce either of the required test signals (i.c.,

broadband or narmrowband).

d) Set the signal gencrator 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 354,
increase the input level until a 1 dB increase in the input signal power no longer causesa | dB

increase in the output signal power,
Recond this level as the AGC threshold level.

g2) Repeat the procedure with the remaining test signal.

Fanldil s %
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12.3.4. Test results
Test Date (yy-mm-dd): 2024-05-14
Normal condition: Temp:25.3°C, Humid: 42%, Atmospheric Pressure:101kpa
Supply Voltage: AC 110V, 50Hz
12.3.4.1. 800MHz Band (Downlink: 861MHz ~862MHz, Uplink: 816MHz ~ 817MHz)
12.3.4.1.1. Downlink
12.3.4.1.1.1. P25 Phase [(C4FM)
Test frequency EUT input power | EUT Input cable | EUT Corrected Input EUT Corrected
(dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 27.7
-60.1 1.8 -61.9 28.7
-59.1 1.8 -60.9 29.7
-58.1 1.8 -59.9 30.6
-57.1 1.8 -58.9 31.6
861.00625MHz -56.1 1.8 -57.9 32.6
-55.1 1.8 -56.9 32.6
-54.1 1.8 -55.9 32.6
-53.1 1.8 -54.9 32.6
-52.1 1.8 -53.9 32.6
-51.1 1.8 -52.9 32.6

34
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31

30

29

Output power level(dBm)

28

27

-61.9

-60.9 -59.9

-58.9 -57.9

-56.9 -55.9 -54.9

Input power level(dBm)
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Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q Y power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 28.0
-60.1 1.8 -61.9 29.0
-59.1 1.8 -60.9 29.9
-58.1 1.8 -59.9 30.9
-57.1 1.8 -58.9 31.9
861.99375MHz -56.1 1.8 -57.9 32.9
-55.1 1.8 -56.9 32.9
-54.1 1.8 -55.9 32.9
-53.1 1.8 -54.9 32.9
-52.1 1.8 -53.9 32.9
-51.1 1.8 -52.9 32.9
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12.3.4.1.1.2. P25 Phase II(H-DQPSK)
Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q y power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 27.6
-60.1 1.8 -61.9 28.6
-59.1 1.8 -60.9 29.6
-58.1 1.8 -59.9 30.6
-57.1 1.8 -58.9 31.6
861.00625MHz -56.1 1.8 -57.9 32.6
-55.1 1.8 -56.9 32.6
-54.1 1.8 -55.9 32.6
-53.1 1.8 -54.9 32.6
-52.1 1.8 -53.9 32.6
-51.1 1.8 -52.9 32.6
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Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q Y power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 27.9
-60.1 1.8 -61.9 28.9
-59.1 1.8 -60.9 29.9
-58.1 1.8 -59.9 30.9
-57.1 1.8 -58.9 31.9
861.99375MHz -56.1 1.8 -57.9 32.9
-55.1 1.8 -56.9 32.9
-54.1 1.8 -55.9 32.9
-53.1 1.8 -54.9 32.9
-52.1 1.8 -53.9 32.9
-51.1 1.8 -52.9 32.9
34
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T
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12.3.4.1.1.3. DMR
Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q y power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 27.7
-60.1 1.8 -61.9 28.7
-59.1 1.8 -60.9 29.6
-58.1 1.8 -59.9 30.6
-57.1 1.8 -58.9 31.6
861.00625MHz -56.1 1.8 -57.9 32.6
-55.1 1.8 -56.9 32.6
-54.1 1.8 -55.9 32.6
-53.1 1.8 -54.9 32.6
-52.1 1.8 -53.9 32.6
-51.1 1.8 -52.9 32.6
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Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q Y power (dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 27.9
-60.1 1.8 -61.9 28.9
-59.1 1.8 -60.9 29.9
-58.1 1.8 -59.9 30.9
-57.1 1.8 -58.9 31.9
861.99375MHz -56.1 1.8 -57.9 32.9
-55.1 1.8 -56.9 32.9
-54.1 1.8 -55.9 32.9
-53.1 1.8 -54.9 32.9
-52.1 1.8 -53.9 32.9
-51.1 1.8 -52.9 329
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12.3.4.1.1.4. Analog FM
Test frequenc EUT input power | EUT Input cable EUT Corrected Input EUT Corrected
d Y (dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 27.8
-60.1 1.8 -61.9 28.8
-59.1 1.8 -60.9 29.8
-58.1 1.8 -59.9 30.8
-57.1 1.8 -58.9 31.8
861.0125MHz -56.1 1.8 -57.9 32.8
-55.1 1.8 -56.9 32.8
-54.1 1.8 -55.9 32.8
-53.1 1.8 -54.9 32.8
-52.1 1.8 -53.9 32.8
-51.1 1.8 -52.9 32.8
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Test frequency EUT input power | EUT Input cable EUT Corrected Input EUT Corrected
(dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 28.1
-60.1 1.8 -61.9 29.1
-59.1 1.8 -60.9 30.1
-58.1 1.8 -59.9 31.1
-57.1 1.8 -58.9 32.1
861.9875MHz -56.1 1.8 -57.9 33.0
-55.1 1.8 -56.9 33.0
-54.1 1.8 -55.9 33.0
-53.1 1.8 -54.9 33.0
-52.1 1.8 -53.9 33.0
-51.1 1.8 -52.9 33.0

34.0

33.0

32.0

31.0

30.0

29.0

Output power level(dBm)
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Input power level(dBm)
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12.3.4.1.1.5. Tetra
Test frequency EUT input power [ EUT Input cable | EUT Corrected Input EUT Corrected
(dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 27.8
-60.1 1.8 -61.9 28.8
-59.1 1.8 -60.9 29.8
-58.1 1.8 -59.9 30.8
-57.1 1.8 -58.9 31.8
861.0125MHz -56.1 1.8 -57.9 32.8
-55.1 1.8 -56.9 32.8
-54.1 1.8 -55.9 32.8
-53.1 1.8 -54.9 32.8
-52.1 1.8 -53.9 32.8
-51.1 1.8 -52.9 32.8
34
33

32

31

30

29

Output power level(dBm)

28

27
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-56.9 -55.9 -54.9

Input power level(dBm)
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Test frequenc EUT input power | EUT Input cable EUT Corrected Input EUT Corrected
d Y (dBm) loss (dB) power (dBm) Output power (dBm)
-61.1 1.8 -62.9 28.1
-60.1 1.8 -61.9 29.1
-59.1 1.8 -60.9 30.1
-58.1 1.8 -59.9 31.1
-57.1 1.8 -58.9 32.1
861.9875MHz -56.1 1.8 -57.9 33.1
-55.1 1.8 -56.9 33.1
-54.1 1.8 -55.9 33.1
-53.1 1.8 -54.9 33.1
-52.1 1.8 -53.9 33.1
-51.1 1.8 -52.9 33.1
34
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12.3.4.1.2. Uplink

12.3.4.1.2.1. P25 Phase [(C4FM)
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Test frequency EUT input power | EUT Input cable | EUT Corrected Input EUT Corrected
(dBm) loss (dB) power (dBm) Output power (dBm)
-68.1 1.0 -69.1 21.6
-67.1 1.0 -68.1 22.6
-66.1 1.0 -67.1 23.6
-65.1 1.0 -66.1 24.6
-64.1 1.0 -65.1 25.6
816.00625MHz -63.1 1.0 -64.1 26.5
-62.1 1.0 -63.1 26.5
-61.1 1.0 -62.1 26.5
-60.1 1.0 -61.1 26.5
-59.1 1.0 -60.1 26.5
-58.1 1.0 -59.1 26.5

28

27

26

25

24

23

Output power level(dBm)

22

21

-68.1 -67.1 -66.1

-65.1 -64.1

-63.1 -62.1 -61.1

Input power level(dBm)

-60.1 -59.1
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Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q Y power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.8 1.0 -68.8 21.7
-66.8 1.0 -67.8 22.7
-65.8 1.0 -66.8 23.7
-64.8 1.0 -65.8 24.7
-63.8 1.0 -64.8 25.6
816.99375MHz -62.8 1.0 -63.8 26.6
-61.8 1.0 -62.8 26.6
-60.8 1.0 -61.8 26.6
-59.8 1.0 -60.8 26.6
-58.8 1.0 -59.8 26.6
-57.8 1.0 -58.8 26.6
28
27
266 2676 2676 2676 26.6
26
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12.3.4.1.2.2. P25 Phase II(H-DQPSK)
Test frequency EUT input power | EUT Input cable | EUT Corrected Input EUT Corrected
(dBm) loss (dB) power (dBm) Output power (dBm)
-68.1 1.0 -69.1 21.5
-67.1 1.0 -68.1 22.5
-66.1 1.0 -67.1 23.5
-65.1 1.0 -66.1 24.5
-64.1 1.0 -65.1 25.5
816.00625MHz -63.1 1.0 -64.1 26.5
-62.1 1.0 -63.1 26.5
-61.1 1.0 -62.1 26.5
-60.1 1.0 -61.1 26.5
-59.1 1.0 -60.1 26.5
-58.1 1.0 -59.1 26.5
28
27
2675 2675 2675 2675 26.5

26

25

24

23

Output power level(dBm)

22
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-67.1 -66.1

-65.1 -64.1

-63.1 -62.1 -61.1

Input power level(dBm)

-60.1 -59.1
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Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q Y power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.8 1.0 -68.8 21.7
-66.8 1.0 -67.8 22.7
-65.8 1.0 -66.8 23.7
-64.8 1.0 -65.8 24.7
-63.8 1.0 -64.8 25.7
816.99375MHz -62.8 1.0 -63.8 26.7
-61.8 1.0 -62.8 26.7
-60.8 1.0 -61.8 26.7
-59.8 1.0 -60.8 26.7
-58.8 1.0 -59.8 26.7
-57.8 1.0 -58.8 26.7
28
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26
€
[22]
T 25
©
2
T 24
3
2
g_ 23
=]
o
22
21
P T T, L L T
-68.8 -67.8 66.8 -65.8 -64.8 -63.8 -62.8 -61.8 -60.8 -59.8 -58.8

Input power level(dBm)

—



Report No.: E20240509968801-02-1

Page 48 of 415

12.3.4.1.2.3. DMR
Test frequenc EUT input power | EUT Input cable | EUT Corrected Input EUT Corrected
d y (dBm) loss (dB) power (dBm) Output power (dBm)
-68.2 1.0 -69.2 21.4
-67.2 1.0 -68.2 22.4
-66.2 1.0 -67.2 23.4
-65.2 1.0 -66.2 24.4
-64.2 1.0 -65.2 25.4
816.00625MHz -63.2 1.0 -64.2 26.4
-62.2 1.0 -63.2 26.4
-61.2 1.0 -62.2 26.4
-60.2 1.0 -61.2 26.4
-59.2 1.0 -60.2 26.4
-58.2 1.0 -59.2 26.4
28
27
2674 2674 264 2674 26.4
26
€
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Test frequenc EUT input EUT Input cable | EUT Corrected Input EUT Corrected
q Y power (dBm) loss (dB) power (dBm) Output power (dBm)
-67.8 1.0 -68.8 21.7
-66.8 1.0 -67.8 22.7
-65.8 1.0 -66.8 23.7
-64.8 1.0 -65.8 24.7
-63.8 1.0 -64.8 25.7
816.99375MHz -62.8 1.0 -63.8 26.7
-61.8 1.0 -62.8 26.7
-60.8 1.0 -61.8 26.7
-59.8 1.0 -60.8 26.7
-58.8 1.0 -59.8 26.7
-57.8 1.0 -58.8 26.7
28
27
267 267 267 267 26.7
26
€
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o
2
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3
2
E._ 23
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o
22
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-68.8 -67.8 -66.8 -65.8 -64.8 -63.8 -62.8 -61.8 -60.8 -59.8 -58.8

Input power level(dBm)
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12.3.4.1.2.4. Analog FM
Test frequenc EUT input power | EUT Input cable | EUT Corrected Input EUT Corrected
d y (dBm) loss (dB) power (dBm) Output power (dBm)
-68.2 1.0 -69.2 214
-67.2 1.0 -68.2 22.4
-66.2 1.0 -67.2 23.4
-65.2 1.0 -66.2 24.4
-64.2 1.0 -65.2 254
816.0125MHz -63.2 1.0 -64.2 26.4
-62.2 1.0 -63.2 26.4
-61.2 1.0 -62.2 26.4
-60.2 1.0 -61.2 26.4
-59.2 1.0 -60.2 26.4
-58.2 1.0 -59.2 26.4
28
27
2674 2674 2674 2674 26.4
26
3
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Test frequenc EUT input power | EUT Input cable EUT Corrected Input EUT Corrected
d Y (dBm) loss (dB) power (dBm) Output power (dBm)
-67.8 1.0 -68.8 21.7
-66.8 1.0 -67.8 22.7
-65.8 1.0 -66.8 23.7
-64.8 1.0 -65.8 24.7
-63.8 1.0 -64.8 25.7
816.9875MHz -62.8 1.0 -63.8 26.6
-61.8 1.0 -62.8 26.6
-60.8 1.0 -61.8 26.6
-59.8 1.0 -60.8 26.6
-58.8 1.0 -59.8 26.6
-57.8 1.0 -58.8 26.6
28
27
266 266 2676 2676 26.6
26
€
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T 25
©
2
o 24
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2
g_ 23
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12.3.4.1.2.5. Tetra
Test frequenc EUT input power | EUT Input cable | EUT Corrected Input EUT Corrected
d y (dBm) loss (dB) power (dBm) Output power (dBm)
-68.2 1.0 -69.2 214
-67.2 1.0 -68.2 22.4
-66.2 1.0 -67.2 23.4
-65.2 1.0 -66.2 24.4
-64.2 1.0 -65.2 254
816.0125MHz -63.2 1.0 -64.2 26.4
-62.2 1.0 -63.2 26.4
-61.2 1.0 -62.2 26.4
-60.2 1.0 -61.2 26.4
-59.2 1.0 -60.2 26.4
-58.2 1.0 -59.2 26.4
28
27
2674 2674 2674 2674 26.4
26
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2
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Test frequency EUT input power | EUT Input cable EUT Corrected Input EUT Corrected
(dBm) loss (dB) power (dBm) Output power (dBm)
-67.8 1.0 -68.8 21.7
-66.8 1.0 -67.8 22.7
-65.8 1.0 -66.8 23.7
-64.8 1.0 -65.8 24.7
-63.8 1.0 -64.8 25.7

816.9875MHz -62.8 1.0 -63.8 26.6
-61.8 1.0 -62.8 26.6
-60.8 1.0 -61.8 26.6
-59.8 1.0 -60.8 26.6
-58.8 1.0 -59.8 26.6
-57.8 1.0 -58.8 26.6

27

26

25

24

23 °©

Output power level(dBm)
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-64.8 -63.8
Input power level(dBm)
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b= ) =T §F

|



Report No.: E20240509968801-02-1

12.4. Out-of-band rejection

Test requirement: FCC PART 90.219 (a)
FCC PART 90.219 (d)((7)
Test Method: KDB 935210 DOS clause 4.3

12.4.1. Requirements

Page 54 of 415

According to KDB 935210 D05 clause 4.3 requirement, A signal booster shall reject amplification of other

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

equipment certification is sought.

12.4.2. Test configuration

[Signal Generatorj | Cable

DT port

RX78V2F-B-
AC

MT port

Spectrum
P [ [ Attenuation [« Cable
analyzer

Figure 12.4-1 Downlink connection diagram

12.4.3. Test procedures

a) Connect a signal generator to the input of the EUT.

Signal Generatorj . Cable

MT port

RX78V2F-B-
AC

DT port

Spectrum
analyzer

Attenuation [

Figure 12.4-2 Uplink connection diagram

b) 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.

c) Connect a spectrum analyzer to the output of the EUT using appropriate attenuation.
d) Set the RBW of the spectrum analyzer to between 1 % and 5 % of the manufacturer’s rated passband,

and VBW =3 x RBW.

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

f) 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).

g) Capture the frequency response plot for inclusion in the test report.
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12.4.4. Test results
Test Date (yy-mm-dd): 2024-05-14
Normal condition: Temp:25.3°C, Humid: 42%, Atmospheric Pressure:101kpa
Supply Voltage: AC 110V, 50Hz

12.4.4.1. 800MHz Band(Downlink: 861MHz ~862MHz, Uplink: 816MHz ~ 817MHz)

RBW VBW 20418 Digrin 20dB BW

(kHz) (kHz) Below frequency Up frequency (MHz)
(MHz) (MHz)

(1) Downlink: 861 MHz~862MHz

30 100 860.636 862.364 1.728

(2) Uplink: 816MHz~817MHz

30 100 815.636 817.364 1.728
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12.4.5. Test screenshot

Spectrum

Ref Level 55.00 dBm Offset 31.90 di REBW 3 :
= ALt 50.dB = SWT 10 ms VBW 100 ki

Mode Auta FFT
mMi[1]
ndB

30 dem

20 d&m

0 dem-

-40 dam
CF B61.5 MHz
Marker

| Type | Ref | Trc | X-value ¥-value Function Function Result
| A . ._i a51.0 Hz : N . | { IHz |
| I | | |

691';1t5 Spui\"&.ﬂ MHz '

dBm | ndB d

Downlink: 861 MHz~862MHz

Spectrum

Ref Level 44,00 dém Offset 31.90 d8 RBW 30 kHz

30 dB & BWT 10 ms VBW 100 kHz Mode Auto FFT

ndf 000
Buw Fagnooo M
O Taetur

172.5

CF B16.5 MHz

Marker

| Type | Ref | Trc|  X-value | Y-value | Function |
1| 1 . q

netion Function Result
E 1 MHz |

691 pts

Span 3.0 MHz

A8 dr

Uplink: 816MHz~817MHz

w
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12.5. Input VS output Comparison

Test requirement: KDB 935210 DOS clause 4.4
FCC PART 2.1049(c)
FCC PART 90.210
FCC PART 90.219 (e)(4)(ii)
FCC PART 90.219 (e)(4)(iii)

Test Method: KDB 935210 D05 clause 4.4

12.5.1. Requirements
12.5.1.1. KDB 935210 DO5 clause 4.4

4.4 Input-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 in4.1.

According to the characteristics of the product andFCC PART 90.210 requirement, clause (b),clause (d) and
clause (g) are used, 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, 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 device operating under this part.

12.5.1.2. FCC PART 90.210 (b), (d) and (g)
§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.

ArpLicasLE Emission Masks

Mask for equipment Mask for equipment
ith audio low without audio low

Frequency band (MHz) pass filter pass filter

Below 257 A or B A or C

25-50 B L

72-T6B B C

150-174% B.D, or E C.DorE

150 paging only B C

220-222 F F

421-5122 9 B, D, or E C,D,orE

450 paging only B G

806-809/851-854° B H
09-824/854-869°° B.D D, G.
96-901/935-940 | J

902-928 K K
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(b) Emission Mask B. For transmitters thal 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 nol more than 250 percent of the authorized bandwidth: Al 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.

(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 highes! 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 {,: 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 bul 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 polential of the equipment under test, an
alternate procedure may be used provided prior Commission approval is obtained.

{g) Emission Mask G. For transmitters that are not 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 center of the authorized bandwidth by a
displacement frequency (f, in kHz) of more than 10 kHz, but no more than 250 percent of

the authorized bandwidth: At least 116 log (f4/6.1) dB, or 50 + 10 log (P) dB, or 70 dB,
whichever is the lesser attenuation;

(2) 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.

AN~ F
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12.5.1.3. FCC PART 2.1049(c)
§2.1049 Measurements required: Occupied bandwidth.

The occupied bandwidth, that is the frequency bandwidth such that. below its lower and above its upper
frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated
by a given emission shall be measured under the following conditions as applicable:

(a) Radiotelegraph transmitters for manual operation when keyed at 16 dots per second.
{b) Other keyed transmitters—when keyed at the maximum machine speed.

{c) Radiotelephone transmitters equipped with a device to limit modulation or peak envelope power shall
be modulated as follows. For single sideband and independent sideband transmitters, the input level of the
maodulating signal shall be 10 dB greater than that necessary to produce rated peak envelope power.

(1) Other than single sideband or independent sideband transmitters—when modulated by a 2500 Hz
tone at an input level 16 dB greater than that necessary to produce 50 percent modulation. The input level
shall be established at the frequency of maximum response of the audio modulating circuit.

(2) Single sideband transmitters in A3A or A3] emission modes—when modulated by two tones at
frequencies of 400 Hz and 1800 Hz (for 3.0 kHz authorized bandwidth), or 500 Hz and 2100 Hz {for 3.5 kHz
authorized bandwidth), or 500 Hz and 2400 Hz (for 4.0 kHz authorized bandwidth), applied simultanecusly.
The input levels of the tones shall be so adjusted that the two principal frequency components of the radio
frequency signal produced are equal in magnitude.

12.5.1.4. FCC PART 90.219 (e)(4)(ii) and (iii)
{4] A signal booster must be designed such that all signals that it retransmits meet
the following requirements:

(i) 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.

s fwvwew echr gowiegi-binfext-ids ?S1D=2097chadcalabb8da( 2e85530ad4al5E8mc=ruednode=ptd7 5 S0&rgn=divs

0206/15 Elactronic Code of Federal Regulations (8CFR)
(ii) There is no change in the occupied bandwidth of the retransmitted signals.

(iii) 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).
According to FCC PART 2.1049(c), FCC PART 90.219 (e)(4)(ii) and (iii) requirement, the occupied
bandwidth, that is the frequency bandwidth such that below its lower and above its upper frequency limits, the
mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given emission shall be

measured.

W FFiIsVLIA~ g
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12.5.2. Test configuration

Signal Generatorj . Cable Signal Generatorj . Cable

DT port MT port
RX78V2F-B- RX78V2F-B-
AC AC
MT port DT port
i et} el o L
Figure 12.5-1 Downlink connection diagram Figure 12.5-2 Uplink connection diagram

12.5.3. Test procedures

a)
b)

cl

d)
e)

f)
g)

h)
1)
1)
k)
1)

m)

nj

p)

q)

Connect a signal generator to the input of the EUT.

Configure the signal generator to transmit the appropriate test signal associated with the public safety
emission designation (see Table 1).

Configure the signal level to be just below the AGC threshold (see results from 4.2).

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

Set the spectrum analyzer center frequency to the nominal EUT channel center frequency. The span
range for the spectrum analyzer shall be between 2 * to 5 % the EBW (or OBW).

The nominal RBW shall be 300 Hz for 16K0F3E, and 100 Hz for all other emissions types.

Set the reference level of the spectrum analyzer to accommodate the maximum input amplitude level,
i.e., the level at f; per 4.3,

Set spectrum analyzer detection mode to peak, and trace mode to max hold.

Allow the trace to fully stabilize.

Confirm that the signal is contained within the appropriate emissions mask.

Use the marker function to determine the maximum emission level and record the associated
frequency.

Capture the emissions mask plot for inclusion in the test report (output signal spectra).

Measure the EUT input signal power (signal generator output signal) directly from the signal
genemtor using power measurement guidance provided in KDB Publication 971168 [R8] (input
signal spectra).

Compare the spectral plot of the output signal (determined in step k). to the input signal (determined
in step 1) to affirm they are similar (in passband and rolloff characteristic features and relative spectral
locations).

Repeat steps d) to n) with the input signal amplitude set 3 dB above the AGC threshold.

Repeat steps b) to o) for all authorized operational bands and emissions tvpes (see applicable
regulatory specifications, e.g., Section 90.210).

Include all accumulated spectral plots depicting EUT input signal and EUT output signal in the test
report, and note any observed dissimilarities.

YTl W
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12.5.4. Test results

Test Date (yy-mm-dd):

Normal condition:

Supply Voltage:

12.5.4.1. Emission mask

2024-05-14
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Temp:25.3°C, Humid: 42%, Atmospheric Pressure:101kpa

AC 110V, 50Hz

12.5.4.1.1. 800MHz Band(Downlink: 861MHz ~862MHz, Uplink: 816MHz ~ 817MHz)
12.5.4.1.1.1. P25 Phase [(C4FM)

Carrier frequency Input signal status Limit Test Data Result
(1) Downlink
Lowest frequency: v thetlilr;pzzt(}ség?ﬂezﬁﬂgtude = Mask D 128.2?5(?112.11111516.1 PASS
oL | e e | wan | s | vass
Highestfrequency: | the AGC trshod | MKD_ | STy | PASS
e G R e
(2) Uplink
Lowest frequency: v thetlills:pzthég?l?rlezﬁlt)I)lgtUde < Mask D) 128.?.35(.:112?111.516.2 PASS
oM | B e | vin | (S, | vass
Highest frequency: v thetﬁzngég?lﬂezﬁ(ﬁgtude - Mask D 128.?5(.:112.1111.816.2 PASS
ol | il e onsmalamlied e | wan | s, | oass
12.5.4.1.1.2. P25 Phase II(H-DQPSK)
Carrier frequency Input signal status Limit Test Data Result
(1) Downlink
Lowest frequency: v thetlilr;pzt(}s(ijg?lileziﬂgtude - Mask D 128.?.:5(?112.111?26.1 PASS
oL |l e e s | e | s | vass
Highestfequency: | the AGC treshod | MKD | Sy | PASS
e R BT e s
(2) Uplink
Lowest frequency: DR thetézpigég?SEGZELﬁgtUde ! Mask D 128.2‘.35(.:112?111.826.2 RS
R e I e
Highestfequency: | he AGC treshold | MKD | ST, | PAss
ol [l e on et | wain | s, | vass
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12.5.4.1.1.3. DMR

Page 62 of 415

Carrier frequency Input signal status Limit Test Data Result
(1) Downlink

Lowest fequency: |- the AGC treshold | MBKD | ey | PASS
oL\ [Tl el | wain | S| vass
Highest fequency: | - the AGC threshotd | MaKD | SO, | Pass
oLl | TE e e | > | s | oass
(2) Uplink

Lowest frequency: v thetézpigég?ﬂezﬁﬁgmde * Mask D 128.?5?113.111?36 2 PASS
o |l e eS| wasn | s, | vass
Highest frequency: T thetllllflszt(}s(llgg?rlez?:oplgmde < Mask D 128.?5(?11&.1111.836.2 PARS
stoomsTa [ vif e oo el amliv s | v | swiwe, | eass

12.5.4.1.1.4. Analog FM

Carrier frequency Input signal status Limit Test Data Result
(1) Downlink

Lowest frequency: v theténggég?ﬁeziﬂgtude * Mask B + Mask G 128.?5(.:11?111.52.1 PASS
Sl P b il
Highest fequency: | he AGC threshold | MIKBMaskG | SN | pass
SN[l e e | ok wateo | S| vass
(2) Uplink

Lowestfequency: | he AGC hreshald | MaKBEMaskG | ST, | pASS
Rl T e R
Highest fequency: | - the AGC treshotd | MIkBMaskG | SN, | pass
el N R A

12.5.4.1.1.5. Tetra

Carrier frequency Input signal status Limit Test Data Result
(3) Downlink

e R e

i o ™



