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Agilent Spoctrum Analyzer - Swopt SA
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Agilont Spoctrum Analyzer - Swopl SA
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12.5kHz, Digital modulation, Assigned Frequency:155.025MHz,55W
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Note: 1. In this case, Part 22 (-13 dBm) is less than the limit of Part 90 (-20 dBm), so we do not need to test

Part 22, which meets the spurious limits of PART 90+22.
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12.TRANSMITTER FREQUENCY BEHAVIOR
12.1 PROVISIONS APPLICABLE
FCC §90.214

All equipment

Maximum frequency
421 to 512

Time intervals ! 2 !
difference 2
150 to 174 MHz MHz

Transient Frequency Behavior for Equipment Designed to Operate on 25 kHz Channels

+ 250 kHz .0 ms 10.0 ms
+12.5 kHz 200 ms 250 ms
+ 250 kHz 5.0 ms 10.0 ms

nt Designed to Operate on 12.5 kHz Channels

+12.5 kHz 50 ms 10.0 ms
+ 625 kHz 20.0 ms 250 ms
+12.5 kHz 50 ms 10.0 ms

nt Designed to Operate on 6.25 kHz Channels

+ 6.25 kHz 50 ms 10.0 ms
+ 3125 kHz 200 ms 250 ms
+ 6.25 kHz 50 ms 10.0 ms

11 5= i5 the instant when 2 1 kHz test signal is completely suppressed, including any capture time due to phasing.

t is the time period immediately following t.,.

1 is the time period immediataly following 1.

13 is the time period from the instant when the transmitter is turned off until t.:

t.g is the instant when the 1 kHz test signal staris o rise.

2 Dwring the time from the end of 12 to the beginning of t3, the frequency difference must not excead the limits specified in
550.213.

3 Difference between the actual fransmitter frequency and the assigned transmitter frequenut:jy.

+ If the transmitter carrier output power rating 1s 6 watts or less, the frequency difference during this time period may excead
the maximum frequency difference for this time period.

13.2 MEASUREMENT SETUP

50 01 power altenuaion {ad) M
Transmitler Tast H
et best discrimnaion {fd}

Shorage
oscilloscopa

Combining network

Signal generalor
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12.3 MEASUREMENT METHOD

According to TIA/EIA-603 2.2.19 requirement, as for the product different from PTT, we use test steps as
follows:

1. Connect DUT into Test discriminator and Storage Oscilloscope and keep DUT stats ON;

2. Input 1kHz signal into DUT;

3. Set the modulation domain analyzer to trigger on the rising edge of the waveform in order to capture a
single-shot turn-on of the transmitter signals;

4. Keep DUT in OFF state and Key the PTT;

5. Observe the stored oscilloscope of modulation domain analyzer. The signal trace shall be maintained
within the allowable limits during the periods t1 and t2,and shall also remain within limits following t2;

6. Adjust the modulation domain analyzer to trigger on the falling edge of the transmitter waveform in order
to capture a single-shot turn-off transmitter of the transmitter signal.

7. Keep the digital portable radio in ON state and unkey the PTT,;

8. Observe the stored oscilloscope of modulation domain analyzer, The signal trace shall be maintained
within the allowable limits during the period t3.

9. Set the signal generator to the assigned transmitter frequency and modulate it with a 1 kHz tone at £12.5
kHz deviation and set its output level to -100dBm.

10. Turn on the transmitter.

11. Supply sufficient attenuation via the RF attenuator to provide an input level to the stored oscilloscope
12. that is 40 dB below the maximum allowed input power when the transmitter is operating at its rated power
level. Note this power level on the stored oscilloscope as PO.

13. Turn off the transmitter.

14. Adjust the RF level of the signal generator to provide RF power equal to PO. This signal generator RF level
shall be maintained throughout the rest of the measurement.

15. Remove the attenuation, so the input power to the stored oscilloscope is increased by 30 dB when the
transmitter is turned on.

16. Adjust the vertical amplitude control of the stored oscilloscope to display the 1000 Hz at +4 divisions
vertically centered on the display. Set trigger mode of the Spectrum Analyzer to “Video”, and tune the
“trigger level” on suitable level. Then set the “tiger offset” to -10ms for turn on and -15ms for turn off.

17. Turn on the transmitter and the transient wave will be captured on the screen of Spectrum Analyzer.
Observe the stored display. The instant when the 1 kHz test signal is completely suppressed is

considered to be ton. The trace should be maintained within the allowed divisions during the period t1 and
t2.

18. Then turn off the transmitter, and another transient wave will be captured on the screen of Spectrum
19. Analyzer. The trace should be maintained within the allowed divisions during the period t3.
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DESCRIBE LIMIT LINE OF RANSMITTER FREQUENCY BEHAVIOR:
ton: The switch-on instant ton of a transmitter is defined by the condition when the output power, measured at the
antenna terminal, exceeds 0,1 % of the full output power (-30 dBc).
t1: period of time starting at ton and finishing according to above 11.1
t2: period of time starting at the end of t1 and finishing according to above 11.1
toff: switch-off instant defined by the condition when the output power falls below 0,1 % of the full output power (-30
dBc).
t3: period of time that finishing at toff and starting according to above 11.1

Switch off condition t3. t
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12.4 MEASURET RESULTS

12.5 kHz Channel Separation, Analog modulation, Assigned Frequency:136.025MHz-Turn On

Agilent Analog Demod - FM
(s s e D | ALIGNAUTO 05:20:08 &M Jan 11, 2021
Center Freq 136.025000 MHz Center:136.026 MHz Channel EW: 25 kHz LPF: 15 kHz Frequency
#DemodTime 100 ms +»— 1tig: RF Burst AvglHold: 111 HPF: 50 Hz
#Atten: 40 dB De-emphasis: Off BPF: Off

Demod Waveform
Ref 0 Hz
Center Freq
136.025000 MHz

CF Step
7.500 kHz
Man

AF StartFreq

AF Stop Freq
20.000000 kHz

Center 136 MHz
Sweep 100 ms

IMSG STATUS

12.5 kHz Channel Separation, Analog modulation, Assigned Frequenc :136.025H2—Turn Off

it Analog Demod - FM
O | e Y o | ALIGHAUTO  [05:15:45 AMJan 11, 2021
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13. AUDIO LOW PASS FILTER RESPONSE
13.1 PROVISIONS APPLICABLE

2.1047(a): Voice modulated communication equipment. A curve or equivalent data showing the frequency response
of the audio modulating circuit over a range of 100 to 5000 Hz shall be submitted. For equipment required to have an
audio low-pass filter, a curve showing the frequency response of the filter or of all circuitry installed between the
modulation limiter and the modulated stage shall be submitted.

90.242(b)(8): Recommended audio filter attenuation characteristics are given below:

Audio band Minimum Attenuation Rel. to 1 KHz Attenuation
320 KHz 60 logqp(ff3) dB where fis in KHz
20 -30 KHz 5E0dB

13.2 MEASUREMENT METHOD

The rated audio input signal was applied to the input of the audio low-pass filter (or of all modulation stages) using an
audio oscillator, this input signal level and its corresponding output signal were then measured and recorded using
the FFT Digital Spectrum Analyzer. Tests were repeated at different audio signal frequencies from 0 to 50 kHz.

13.3 MEASUREMENT SETUP

RF
Communication

Test set ~Audio output

- Seagl

Transmitter

Under Test

T Low Pass

Filter Input

EUT
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