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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

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

High Frequency: 508.99375MHz 
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10.5.5.1.1.1.2. P25 Phase II(H-DQPSK) mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 

 

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

Low Frequency: 450.00625MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

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

High Frequency: 508.99375MHz 
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10.5.5.1.1.1.3. 6.25kHz Analog FM mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00313MHz 

 

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

Low Frequency: 450.00313MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99688MHz 

 

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

High Frequency: 508.99688MHz 
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10.5.5.1.1.1.4. 12.5kHz Analog FM mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 

 

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

Low Frequency: 450.00625MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

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

High Frequency: 508.99375MHz 
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10.5.5.1.1.1.5. 25kHz Analog FM mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.0125MHz 

 

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

Low Frequency: 450.0125MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.9875MHz 

 

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

High Frequency: 508.9875MHz 
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10.5.5.2. Occupied bandwidth 

10.5.5.2.1. System test 

10.5.5.2.1.1. Downlink 

10.5.5.2.1.1.1. P25 Phase I(C4FM) mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 
 

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

Low Frequency: 450.00625MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

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

High Frequency: 508.99375MHz 
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10.5.5.2.1.1.2. P25 Phase II(H-DQPSK) mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 

 

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

Low Frequency: 450.00625MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

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

High Frequency: 508.99375MHz 
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10.5.5.2.1.1.3. 6.25kHz Analog FM mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00313MHz 

 

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

Low Frequency: 450.00313MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99688MHz 

 

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

High Frequency: 508.99688MHz 
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10.5.5.2.1.1.4. 12.5kHz Analog FM mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 

 

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

Low Frequency: 450.00625MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 
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With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

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

High Frequency: 508.99375MHz 
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10.5.5.2.1.1.5. 25kHz Analog FM mode 

 
With the input signal amplitude set the AGC threshold  

Low Frequency: 450.0125MHz 

 

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

Low Frequency: 450.0125MHz 
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With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

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

Middle Frequency: 479.0MHz 

 



Report No.:Report  

 
Page 78 of 209 

 
With the input signal amplitude set the AGC threshold  

High Frequency: 508.9875MHz 

 

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

High Frequency: 508.9875MHz 
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10.5.5.3. Input VS output Comparison 

10.5.5.3.1. System test 

10.5.5.3.1.1. Downlink 

10.5.5.3.1.1.1. P25 Phase I(C4FM) mode 

  
Input signal 

Low Frequency: 450.00625MHz 

With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 

 

 

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

Low Frequency: 450.00625MHz 
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Input signal 

Middle Frequency: 479.0MHz 

With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 

 

 

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

Middle Frequency: 479.0MHz 

 

 
 

  
Input signal 

High Frequency: 508.99375MHz 

With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 
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With the input signal amplitude set 3 dB above the AGC threshold  

High Frequency: 508.99375MHz 

 

 

------------ The following blanks ------------ 
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10.5.5.3.1.1.2. P25 Phase II(H-DQPSK) mode 

  
Input signal 

Low Frequency: 450.00625MHz 

With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 

 

 

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

Low Frequency: 450.00625MHz 

 

  
Input signal 

Middle Frequency: 479.0MHz 

With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 
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With the input signal amplitude set 3 dB above the AGC threshold  

Middle Frequency: 479.0MHz 

 

  
Input signal 

High Frequency: 508.99375MHz 

With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

 

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

High Frequency: 508.99375MHz 
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10.5.5.3.1.1.3. 6.25kHz Analog FM mode 

  
Input signal 

Low Frequency: 450.00313MHz 

With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00313MHz 

 

 

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

Low Frequency: 450.00313MHz 

 

  
Input signal 

Middle Frequency: 479.0MHz 

With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 
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With the input signal amplitude set 3 dB above the AGC threshold  

Middle Frequency: 479.0MHz 

 

  
Input signal 

High Frequency: 508.99688MHz 

With the input signal amplitude set the AGC threshold  

High Frequency: 508.99688MHz 

 

 

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

High Frequency: 508.99688MHz 
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10.5.5.3.1.1.4. 12.5kHz Analog FM mode 

 
 

Input signal 

Low Frequency: 450.00625MHz 

With the input signal amplitude set the AGC threshold  

Low Frequency: 450.00625MHz 

 

 

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

Low Frequency: 450.00625MHz 

 

  
Input signal 

Middle Frequency: 479.0MHz 

With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 
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With the input signal amplitude set 3 dB above the AGC threshold  

Middle Frequency: 479.0MHz 

 

  
Input signal 

High Frequency: 508.99375MHz 

With the input signal amplitude set the AGC threshold  

High Frequency: 508.99375MHz 

 

 

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

High Frequency: 508.99375MHz 
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10.5.5.3.1.1.5. 25kHz Analog FM mode 

 
 

Input signal 

Low Frequency: 450.0125MHz 

With the input signal amplitude set the AGC threshold  

Low Frequency: 450.0125MHz 

 

 

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

Low Frequency: 450.0125MHz 

 

  
Input signal 

Middle Frequency: 479.0MHz 

With the input signal amplitude set the AGC threshold  

Middle Frequency: 479.0MHz 
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With the input signal amplitude set 3 dB above the AGC threshold  

Middle Frequency: 479.0MHz 

 

  
Input signal 

High Frequency: 508.9875MHz 

With the input signal amplitude set the AGC threshold  

High Frequency: 508.9875MHz 

 

 

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

High Frequency: 508.9875MHz 
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10.6. Mean power and amplifier/booster gain 

Test requirement: KDB 935210 D05 clause 4.5 

FCC PART 90.219 (e)(1) 

Test Method: KDB 935210 D05 clause 4.5 

10.6.1. Requirements 

According to KDB 935210 D05 clause 4.5, the mean input and output power and the amplifier gain was 

measured by adjusting the internal gain control of the EUT to the maximum gain for which equipment 

certification is sought. Any EUT attenuation settings were set to their minimum value. 

Input power levels (Downlink and Uplink) were set to maximum input ratings while confirming that the 

device is not capable of operating in saturation (Non-linear mode) at the rated input levels, including during the 

performance of the input/output power measurements. 

 

FCC PART 90.219 (e)(1) requirement: 

 

10.6.2. Test configuration 

Cable

MT/DL IN

MT/DL OUT

UL IN

UL OUT

Signal 
Generator

UL IN

MT/DL OUT 

Attenuation
Spectrum 
analyzer

Cable
nnAAAAA

e

Master
 Unit(MU)

DL 

UL 

OUT

IN

 Optical 
Expansion 
Unit(FOU)

⑪

 Remote Unit
(RU)

Fiber optic 
port

⑫

Fiber optic 
port

t

 
Figure 10.6-1 MU, FOU and RU system test connection diagram 
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10.6.3. Test procedures 

 

 

------------ The following blanks ------------ 
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10.6.4. Test results 

Test Date (yy-mm-dd): 2021-11-22~11-25 

Normal condition: Temp: 25.5~27.6℃, Humid:36~44%, Atmospheric Pressure:101kpa 

Supply Voltage: DC -48V and AC 110V, 50Hz 

 

10.6.4.1. DC supply mode 

10.6.4.1.1. Mean power and gain 

10.6.4.1.1.1. System test 

Test link  
Freq. 

(MHz) 

Sig output 

power 

(dBm) 

Input 

Cable Loss 

(dB) 

Peak 

power 

(dBm) 

Output 

Atten 

(dB) 

Output 

Cable 

Loss 

(dB) 

Output 

power 

(dBm) 

Output 

power 

(W) 

Gain 

(dB) 

Down(1) 450.00313 -63.6 1.1 4.9 30 0.8 35.7 3.72  100.4 

Down(2) 450.00313 -60.6 1.1 4.9 30 0.8 35.7 3.72  97.4 

Down(1) 479.0 -67.8 1.1 4.8 30 0.8 35.6 3.63  104.5 

Down(2) 479.0 -64.8 1.1 4.8 30 0.8 35.6 3.63  101.5 

Down(1) 508.99688 -67.3 1.1 5.0 30 0.8 35.8 3.80  104.2 

Down(2) 508.99688 -64.3 1.1 5.0 30 0.8 35.8 3.80  101.2 

NOTE 1: 
(1)

 Level is 0.5 dB below AGC threshold; 
(2)

 Level is 3dB above AGC threshold. 
NOTE 2: The modulation mode with the largest output power is selected as a typical representative to record the 

data, the downlink/uplink modulation mode is 6.25kHz Analog FM mode. 

 

10.6.4.1.2. ERP Calculations 

10.6.4.1.2.1. System test 

Test link  
Freq. 

(MHz) 

EUT Max. 

output power 

(dBm) 

Max. Ant 

Gain(dBi) 

Duty Cycle 

(%) 

ERP 

(W) 

ERP Limit 

(W) 
AGC Mode 

Down 

450.00313 35.7 0 100 3.72  5 -0.5dB Below 

450.00313 35.7 0 100 3.72  5 +3.0dB above 

479.0 35.6 0 100 3.63  5 -0.5dB Below 

479.0 35.6 0 100 3.63  5 +3.0dB above 

508.99688 35.8 0 100 3.80  5 -0.5dB Below 

508.99688 35.8 0 100 3.80  5 +3.0dB above 

NOTE: The maximum external antenna gain is 0dbi by manufacturer declares. 
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10.6.4.2. AC supply mode 

10.6.4.2.1. Mean power and gain 

10.6.4.2.1.1. System test 

Test link  
Freq. 

(MHz) 

Sig output 

power 

(dBm) 

Input 

Cable Loss 

(dB) 

Peak 

power 

(dBm) 

Output 

Atten 

(dB) 

Output 

Cable 

Loss 

(dB) 

Output 

power 

(dBm) 

Output 

power 

(W) 

Gain 

(dB) 

Down(1) 450.00313 -67.3 1.1 4.9 30 0.8 35.7 3.72  104.1 

Down(2) 450.00313 -64.3 1.1 4.9 30 0.8 35.7 3.72  101.1 

Down(1) 479.0 -69.7 1.1 4.8 30 0.8 35.6 3.63  106.4 

Down(2) 479.0 -66.7 1.1 4.8 30 0.8 35.6 3.63  103.4 

Down(1) 508.99688 -69.0 1.1 4.9 30 0.8 35.7 3.72  105.8 

Down(2) 508.99688 -66.0 1.1 4.9 30 0.8 35.7 3.72  102.8 

NOTE 1: 
(1)

 Level is 0.5 dB below AGC threshold; 
(2)

 Level is 3dB above AGC threshold. 
NOTE 2: The modulation mode with the largest output power is selected as a typical representative to record the 

data, the downlink/uplink modulation mode is 6.25kHz Analog FM mode. 

 

10.6.4.2.2. ERP Calculations 

10.6.4.2.2.1. System test 

Test link  
Freq. 

(MHz) 

EUT Max. 

output power 

(dBm) 

Max. Ant 

Gain(dBi) 

Duty Cycle 

(%) 

ERP 

(W) 

ERP Limit 

(W) 
AGC Mode 

Down 

450.00313 35.7 0 100 3.72  5 -0.5dB Below 

450.00313 35.7 0 100 3.72  5 +3.0dB above 

479.0 35.6 0 100 3.63  5 -0.5dB Below 

479.0 35.6 0 100 3.63  5 +3.0dB above 

508.99688 35.7 0 100 3.72  5 -0.5dB Below 

508.99688 35.7 0 100 3.72  5 +3.0dB above 

NOTE: The maximum external antenna gain is 0dBi by manufacturer declares. 
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10.7. Noise figure 

Test requirement: KDB 935210 D05 clause 4.6 

FCC PART 90.219 (e)(2) 

Test Method: KDB 935210 D05/4.6 

10.7.1. Requirements 

According to FCC PART 90§90.219 (e) (2) requirement, the noise figure limit of a signal booster must is 

given in table 10.7-1. 

Table 10.7-1 Noise figure limits 

frequency range(MHz) Max. Noise figure limit(dB) 

450~512 9 

10.7.2. Test configuration 

Cable

MT/DL IN

MT/DL OUT

UL IN

UL OUT

UL IN

MT/DL OUT 

Attenuation
Cable

nnAAAAA
e

Master
 Unit(MU)

DL 

UL 

OUT

IN

 Optical 
Expansion 
Unit(FOU)

⑪

 Remote Unit
(RU)

Fiber optic 
port

⑫

Fiber optic 
port

t

Cable

Cable

Cable

Cable

Fiber opticCable

Noise meter

SNS Series Noise 

Source

 
Figure 10.7-1 MU, FOU and RU system test diagram 

NOTE: The green dotted line is the instrument calibration path. 

10.7.3. Test procedures 

(1) Connect the device as illustrated Figure, when the output power is over the maximum value of the Noise 

meter, add the attenuator to avoid destroying; 

(2) Set the EUT operating band and maximum gain; 

(3) Set the relevant parameters for 400MHz of device and connect the dotted line to calibrate; 

(4) After calibrating, according to the solid line connecting and testing Noise figure and record data; 

(5) Repeat RF Low, middle and high frequency to be tested and Repeat steps (2) to (4); 
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10.7.4. Test results 

Test Date (yy-mm-dd): 2021-11-25 

Normal condition: Temp: 27.3℃, Humid: 36%, Atmospheric Pressure:101kpa 

Supply Voltage: DC -48V 

 

10.7.4.1. System test 

Test link 
Test frequency 

(MHz) 

Max. Limit 

(dB) 

Noise figure 

data(dB) 

Margin 

(dB) 
Result 

Downlink 

Low frequency range 

9 

3.98 5.02 PASS 

Middle frequency range 3.30 5.70 PASS 

High frequency range 4.05 4.95 PASS 

NOTE 1: Margin= specification limit - Noise figure data. 

 

------------ The following blanks ------------ 
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10.7.5. Test screenshot 

10.7.5.1. System test 

10.7.5.1.1. Downlink 

 

Low frequency range 

 

 

Middle frequency range 
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High frequency range 

 

------------ The following blanks ------------ 
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10.8. Out-of-band/out-of-block emissions 

Test requirement: KDB 935210 D05 clause 4.7.2 

FCC PART 2.1051 

FCC PART 90.219 (d)(6)(i) 
FCC PART 90.219 (e)(3) 

Test Method: KDB 935210 D05/4.7.1 and 4.7.2 

 

10.8.1. Requirements 

The EUT shall comply with sections 4.7.2 of KDB 935210 D05. 

 

 

For a multi-channel enhancer, any intermodulation product level must be attenuated, relative to P, by at 

least:43+10*log10 P is less stringent than 70dB, that limit was used. 
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10.8.2. Test configuration 

Cable

MT/DL IN

MT/DL OUT

UL IN

UL OUT

UL IN

MT/DL OUT 

Master
 Unit(MU)

DL 

UL 

OUT

IN

 Optical 
Expansion 
Unit(FOU)

⑪

 Remote Unit
(RU)

Fiber optic 
port

⑫

Fiber optic 
port

t

Cable

Cable

Cable

Cable

Fiber optic

Attenuation
Spectrum 
analyzer

Cable AAA

Signal 
Generator 1

signal 
Generator 2

Combiner

 
Figure 10.8-1 MU, FOU and RU system test connection diagram 

10.8.3. Test procedures 

 

Any frequency outside the authorized bandwidth was attenuated by at least 43+10*log(P)dB. This corresponds 

to an absolute level of -13dBm (P(dBm)-( 43+10*log(P(W))). 

------------ The following blanks ------------ 
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10.8.4. Test results 

Test Date (yy-mm-dd): 2021-11-25 

Normal condition: Temp: 27.6℃, Humid:36%, Atmospheric Pressure:101kpa 

Supply Voltage: DC -48V 

 

10.8.4.1. System test 

10.8.4.1.1. Downlink transmit mode 

Test frequency 

Intermodulaiton 

product Limit 

(dBm) 

Max. 

intermodulation 

product (dBm) 

Margin 

(dB) Result 

(1) With the ALC threshold level 

Channel 

Bandwidth: 

6.25kHz 

Low frequency: 

f1:450.00313MHz 

f2:450.00938MHz 
-13 -14.6 1.6 PASS 

Mid frequency: 

f1:479.0MHz 

f2:479.00625MHz 
-13 -15.3 2.3 PASS 

High frequency: 

f1:508.99063MHz 

f2:508.99688MHz 
-13 -14.3 1.3 PASS 

Channel 

Bandwidth: 

12.5kHz 

Low frequency: 

f1:450.00625MHz 

f2:450.01875MHz 
-13 -16.9 3.9 PASS 

Mid frequency: 

f1:479.0MHz 

f2:479.0125MHz 
-13 -16.4 3.4 PASS 

High frequency: 

f1:508.98125MHz 

f2:508.99375MHz 
-13 -15.2 2.2 PASS 

Channel 

Bandwidth: 

25kHz 

Low frequency: 

f1:450.0125MHz 

f2:450.0375MHz 
-13 -15.3 2.3 PASS 

Mid frequency: 

f1:479.0MHz 

f2:479.025MHz 
-13 -14.1 1.1 PASS 

High frequency: 

f1:508.9625MHz 

f2:508.9875MHz 
-13 -14.8 1.8 PASS 

(2) With the input signal amplitude set 3 dB above the AGC threshold 

Channel 

Bandwidth: 

6.25kHz 

Low frequency: 

f1:450.00313MHz 

f2:450.00938MHz 
-13 -15.3 2.3 PASS 

Mid frequency: 

f1:479.0MHz 

f2:479.00625MHz 
-13 -15.7 2.7 PASS 

High frequency: 

f1:508.99063MHz 

f2:508.99688MHz 
-13 -14.6 1.6 PASS 

Channel 

Bandwidth: 

12.5kHz 

Low frequency: 

f1:450.00625MHz 

f2:450.01875MHz 
-13 -16.2 3.2 PASS 

Mid frequency: 

f1:479.0MHz 

f2:479.0125MHz 
-13 -16.2 3.2 PASS 

High frequency: -13 -15.4 2.4 PASS 


