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10.5.1.2. Occupied bandwidth
10.5.1.2.1. FCC PART 2.1049(c)

52.1049 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
modulating 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 simultaneously.
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.

10.5.1.2.2. FCC PART 90.219 (e)(4)(ii)
(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.
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(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.
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10.5.2. Test configuration
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Signal Cable
Generator (-
Downlink input
Guardian UHF 5W]|
Class A
Dowlnlink
output
Spect | h
PECTUM  He—]Attenuation Cable
analyzer ‘
Figure 10.5-1 Downlink connection diagram
Signal _ Cable
Generator |
Uplin input
Guardian UHF 5W
Class A
Uplink
oufjput
Spectrum .
P HAttenuatlonl:K Cable
analyzer

Figurc 10.5-2 Uplink conncction diagram

The following blanks ~——
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10.5.3. Test procedures

a)
b)

c)
d)
)

f)
g)

h)
1)
1)
k)
I)

m)

n)

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 accommeodate the maximum input amplitude level,
1.e., the level at fy 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
generator 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 types (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.

The following blanks ~—————
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10.5.4. Test results
Test Date (yy-mm-dd):
Normal condition:

Supply Voltagc:

10.5.4.1. Emission mask

2024-02-17

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

DC +24V

10.5.4.1.1. P25 Phase I(C4FM) mode
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Carrier [requency Input signal status Limit Test Data Result

(1) Downlink transmit mode
Low frequency: i he inpxzttls(ijg?lfrlezﬁgtude et the Mask D 1soe§ gle;ulsel PASS
B R R v
Mid frequency: il e mplt\u(iség?harlczggtme e the Mask D 1806.2 glellulsel PASS
A R I B
High frequency: i e mp:'-gé%ﬁf‘:{)iﬁf;gmde et e Mask D ls(fg glallufel PASS
R R i

(2) Uplink transmit mode

R R s e
Mid frequency: e IHDKtc;Ség?ﬂezgicﬁgtUde e Mask D 1Soe.§ gkiu;el PASS
A R B e
High frequency: with the 111p:l&1‘g31arlczﬁglude set the Mask D lsoc?;c‘:sl'a:l‘lzsfel PASS
o [ | e | i | s
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10.5.4.1.2. P25 Phase 1I(H-DQPSK) mode
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Carrier frequency Input signal status Limit Test Data Result
(3) Downlink transmit mode
Low frequency: e inPXtGSég ?t;arle:ﬁgmde et the Mask D ls()eigliulgz PASS
I R e B A
Mid [requency: it he Inpxeségtﬁ}ezﬁglude et the Mask D lsoeg(;liulsz PASS
oy [T | o | gt | e
High frequency: e lnngégiﬁezlmgmde et the Mask D ls()eggkiulgez PASS
TN [T | wan | ot | s
(4) Uplink transmit mode
Low frequency: e inpxt(;ég?l;dlrlez;::ﬁgmde e Mask D ls()egglciugz PASS
R el B B A
N T e e
Rl B B e
High foquency: | AGE treshald | MaskD 055122 PASS
ey [ e | wan | g [ s

The following blanks ~———
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10.5.4.1.3. 6.25kHz Analog FM mode
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Carrier frequency Input signal status Limit Test Data Result
(5) Downlink transmit mode
Low frequency: e inPXtGSég ?t;arle:ﬁgmde et the Mask E 1506221?11119‘33 PASS
S el B B
Mid [requency: it he Inpxeségtﬁ}ezﬁglude et the Mask E lsoeg(;liulsz PASS
oy [T | e | gt | e
High frequency: e lnngégiﬁezlmgmde et the Mask E ls()egglz}ulgz PASS
[T | e | oty | s
(6) Uplink transmit mode
Low frequency: e inpxt(;ég?l;dlrlez;::ﬁgmde e Mask E ls()egglciugz PASS
el B
N T e B s e
woMi [ e | v | ety | s
ey [ e | v | g [ wass

The following blanks ~———
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10.5.4.1.4. 12.5kHz Analog FM mode
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Carrier frequency Input signal status Limit Test Data Result
(7) Downlink transmit mode
Low frequency: e inPXtGSég ?t;arle:ﬁgmde et the Mask D ls()eigliulgi PASS
I R el B
Mid [requency: it he Inpxeségtﬁ}ezﬁglude et the Mask D lsoeg(;liulseél PASS
oy [ | wan | gt | e
High frequency: e lnngégiﬁezlmgmde et the Mask D ls()eggle}ulgz PASS
TN [t T | wan | oty | s
(8) Uplink transmit mode
Low frequency: e inpxt(;ég?l;dlrlez;::ﬁgmde e Mask D ls()egglciu;e‘l- PASS
el B A
T T e e A
woMi [ e | s | e | s
High foquency: | AGE treshald | MaskD 055124 PASS
R e B e

The following blanks ~———
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10.5.4.1.5. 25kHz Analog FM mode
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Carrier frequency Input signal status Limit Test Data Result
(9) Downlink transmit mode
N R e I
Mid frequency: vt lhelllllszt(_"us(ljgtﬁ‘lezﬁglude ! Mask B+ Mask C 1306‘53‘;13}“; 2 PASS
oty [ e | vekbvakc |l | s
High frequency: i tlletézngégﬁezggmde * Mask B+ Mask C lsoegglziulq ; PASS
ORI [V e s | ks | grde | nass
(10) Uplink transmit modc
Low frequency: o thetlilr;p/L\lt(;(i“g;i'lez;:g)l:Iimde ! Mask B+ Mask C 180‘3;3;_";”2‘65 PASS
Sl R P e I
ey | it <y ponaie | edne | pass
I e B e
R Rl R il

The following blanks ~———
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10.5.4.2. Occupied bandwidth
10.5.4.2.1. P25 Phase I(C4FM) mode
Carrier frequency Input signal status Test Data

(1) Downlink transmit mode

Low frequency:
450.00625 MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.2.1.1

with the input signal amplitude set 3 dB above the AGC
threshold

Scc clause 10.5.5.2.1.1

Mid frequency:
479.0 MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.2.1.1

with the input signal amplitude set 3 dB above the AGC
threshold

Scc clause 10.5.5.2.1.1

High frequency:
508.99375MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.2.1.1

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.2.1.1

(2) Uplink transmit mode

Low frequency:
455.00625 MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.2.2.1

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.2.1

Mid frequency:
484.0 MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.2.2.1

with the input signal amplitude set 3 dB above the AGC
threshold

Scc clause 10.5.5.2.2.1

Iligh frequency:
511.99375MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.2.2.1

with the input signal amplitude set 3 dB above the AGC
threshold

Scc clausc 10.5.5.2.2.1

The following blanks ~———
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10.5.4.2.2. P25 Phase 1I(H-DQPSK) mode
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Carrier frequency

Input signal status

Test Data

(3) Downlink transmit mode

Low frequency:
450.00625 MHz.

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.2

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.2.1.2

Mid [requency:
479.0 MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.2

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.2

High frequency:
508.99375MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.2

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.2

(4) Uplink transmit mode

Low frequency:

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.2.2

455.00625 MHz with the input signal amplitude set 3 dB above the AGC See clause 10.5.5.2.2.
threshold

Mid frequency: with the input signal amplitude set the AGC threshold See clause 10.5.5.2.2.2

484.0 MHz with the input signal amphrgde set 3 dB above the AGC See clause 10.5.5.2.2.2
threshold

High frequency: with the input signal amplitude sct the AGC threshold Scc clause 10.5.5.2.2.2

511.99375Ml17.

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.2.2

The following blanks ~———
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10.5.4.2.3. 6.25kHz Analog FM mode
Carrier frequency Input signal status Test Data

(5) Downlink transmit mode

Low frequency:
450.00313 MHz.

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.3

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.2.1.3

Mid [requency:
479.0 MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.3

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.3

High frequency:
508.99688MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.3

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.3

(6) Uplink transmit mode

Low frequency:

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.2.3

455.00313 MHz with the input signal amplitude set 3 dB above the AGC See clause 10.5.5.2.2.3
threshold

Mid frequency: with the input signal amplitude set the AGC threshold See clause 10.5.5.2.2.3

484.0 MHz with the input signal amphrgde set 3 dB above the AGC See clause 10.5.5.2.2.3
threshold

High frequency: with the input signal amplitudc sct thc AGC threshold Sce clause 10.5.5.2.2.3

511.99688MI17.

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.2.3

The following blanks ~———
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10.5.4.2.4. 12.5kHz Analog FM mode
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Carrier frequency

Input signal status

Test Data

(7) Downlink transmit mode

Low frequency:
450.00625 MHz.

with the input signal amplitude sct the AGC threshold

Scc clausc 10.5.5.2.1.4

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.2.1.4

Mid [requency:
479.0 MHz

with the input signal amplitude sct the AGC threshold

Scc clausc 10.5.5.2.1.4

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.4

High frequency:
508.99375MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.14

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.4

(8) Uplink transmit mode

Low frequency:

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.2.4

455.00625 MHz with the input signal amplitude set 3 dB above the AGC See clause 10.5.5.2.0 4
threshold

Mid frequency: with the input signal amplitude set the AGC threshold See clause 10.5.5.2.2.4

484.0 MHz with the input signal amphrgde set 3 dB above the AGC See clause 10.5.5.2.2.4
threshold

High frequency: with the input signal amplitudc sct thc AGC threshold Sce clausc 10.5.5.2.2.4

511.99375Ml17.

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.2.4

The following blanks ~———
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10.5.4.2.5. 25kHz Analog FM mode
Carrier frequency Input signal status Test Data

(9) Downlink transmit mode

Low frequency:
450.0125 MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.5

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.2.1.5

Mid [requency:
479.0 MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.5

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.5

High frequency:
508.9875MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.1.5

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.1.5

(10) Uplink transmit mode

Low frequency:
455.0125 MHz

with the input signal amplitude sct the AGC threshold

Scc clause 10.5.5.2.2.5

with the input signal amplitude set 3 dB above the AGC

See clause 10.5.5.2.2.5

threshold
Mid frequency: with the input signal amplitude set the AGC threshold See clause 10.5.5.2.2.5
484.0 MHz with the input signal amphrgde set 3 dB above the AGC See clause 10.5.5.2.2.5
threshold
High frequency: with the input signal amplitudc sct thc AGC threshold Sce clausc 10.5.5.2.2.5

511.9875Ml1z

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.2.2.5

The following blanks ~———
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10.5.4.3. Input VS output Comparison
10.5.4.3.1. P25 Phase I(C4FM) mode

Carrier frequency Input VS output Comparison status Test data

(1) Dowalink transmit mode

Low frequency:

Input signal

See clause 10.5.5.3.1.1

with the input signal amplitudce sct the AGC threshold

Sce clausc 10.5.5.3.1.1

450.00625 MHz
with thc input signal amp]]@ldc sct 3 dB above the AGC See clause 10.5.5.3.1.1
threshold
Input signal See clause 10.5.5.3.1.1
Mid frequency: with the input signal amplitude sct the AGC threshold Sce clausc 10.5.5.3.1.1
479.0 MHz | T T TR Selal AEDTIRER SRR IR AL HEWERIE o O MR S h
with the input signal amplitude set 3 dB above the AGC See clause 10.5.5.3.1.1
threshold
Input signal See clause 10.5.5.3.1.1
High [requency: . . I . ] . . -
508.99375M Hz with the input signal amplitude set the AGC threshold See clause 10.5.5.3.1.1

with the input signal amplitude set 3 dB above the AGC
threshold

Sce clausc 10.5.5.3.1.1

(2) Uplink transmit mode

Low frequency:
450.00625 MHz

Input signal

See clause 10.5.5.3.2.1

with the input signal amplitude set the AGC threshold

See clause 10.5.5.3.2.1

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.3.2.1

Mid frequency:
479.0 MHz

Input signal

Sce clausc 10.5.5.3.2.1

with the input signal amplitude set the AGC threshold

See clause 10.5.5.3.2.1

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.3.2.1

High frequency:
508.99375MHz

Input signal

See clause 10.5.5.3.2.1

with the input signal amplitudc sct the AGC threshold

Scc clausc 10.5.5.3.2.1

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.3.2.1

The following blanks ~——
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10.5.4.3.2. P25 Phase II(H-DQPSK) mode
Carrier frequency Input VS output Comparison status Test data

3)

Downlink transmit modc

Input signal

See clause 10.5.5.3.1.2

Low frequency:
450.00625 MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.3.1.2

with the input signal amplitude set 3 dB above the AGC
threshold

Scc clausc 10.5.5.3.1.2

Input signal

Sce clausc 10.5.5.3.1.2

Mid frequency:
479.0 MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.3.1.2

with the input signal amplitude set 3 dB above the AGC
threshold

See clause 10.5.5.3.1.2

Input signal

See clause 10.5.5.3.1.2

High frequency:
508.99375MHz

with the input signal amplitudc sct the AGC threshold

Sce clausc 10.5.5.3.1.2

with the input signal amplitude set 3 dB above the AGC
threshold

Scc clausc 10.5.5.3.1.2

4

Uplink transmit modc

Input signal

See clause 10.5.5.3.2.2

Low frequency:
450.00625 MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.3.2.2

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.3.2.2

Input signal

Sce clausc 10.5.5.3.2.2

Mid frequency:
479.0 MHz

with the input signal amplitude sct the AGC threshold

Scec clausc 10.5.5.3.2.2

with the input signal amplitude set 3 dB above the AGC
threshold

Sce clausc 10.5.5.3.2.2

Input signal

See clause 10.5.5.3.2.2

Iligh frequency:
508.99375MHz

with the input signal amplitude set the AGC threshold

See clause 10.5.5.3.2.2

with the input signal amplitude sct 3 dB above the AGC
threshold

See clause 10.5.5.3.2.2

The following blanks ~———




