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Spurious emissions (radiated) 9 kHz - 5 GHz

Spurious emissions (radiated) 9 kHz — 5 GHz

Standard: ANSI C63.26-2015

Tested by: HEM HEM

Date: 1 July 2023 2 July 2023
Temperature: 21°C 20°C

Humidity: 56 % RH 58 % RH
Barometric pressure: 997 hPa 991 hPa
Measurement uncertainty: + 5.29 dB, level of confidence 95.45 % (k = 2)
Test result: PASS

FCC Rule: 890.210
RSS-119 5.8

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: 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.

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

Frequency Band (MHz) Channel Bandwidth (kHz) Authorized Bandwidth (kHz) Limit (dBm)
12.5 11.25 -20
406.1 - 470
25 20 -13
Test plan

The test was performed in a semi-anechoic chamber. The EUT was placed on a non-conductive table standing
on a turntable. The distance between the EUT and the measurement antenna was 3 m. In order to find the
maximum levels of the disturbance radiation the angle of the turntable. and the height of the measuring antenna
were varied during the tests. The test was performed with the measurement antenna in both horizontal and vertical
polarizations.

The EUT is tested in different combinations of channel bandwidth, TX frequency and EUT orientation. If emissions
near the limit are detected with any combination, other combinations are investigated as well. The antenna
connector was terminated with a 50 Q load. The last number after the figure capitation indicates the EUT
orientation (1=side towards the ground, 2=display towards the ground, 3=power connector downwards).

Test results

Frequency TX power Ch. Width .
[MHz] [mW] [kHz] Modulation Result
406.6 - 469.5 35000 12.5 GMSK 9600 PASS
406.6 - 469.5 35000 25.0 GMSK 19200 PASS
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Spurious emissions (radiated) 9 kHz - 5 GHz

TX 35 W, GMSK, 9 kHz - 30 MHz
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Figure 76: 406.6 MHz, 9600 bps, 12.5 kHz, 1 Figure 77: 406.6 MHz, 19200 bps, 25 kHz, 2
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Figure 78: 429.5 MHz, 9600 bps, 12.5 kHz, 1 Figure 79: 429.5 MHz, 19200 bps, 25 kHz, 3
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Figure 80: 440.0 MHz, 9600 bps, 12.5 kHz, 2 Figure 81: 440.0 MHz, 19200 bps, 25 kHz, 3
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Spurious emissions (radiated) 9 kHz - 5 GHz
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Figure 82: 450.5 MHz, 9600 bps, 12.5 kHz, 2
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Figure 84: 469.5 MHz, 9600 bps, 12.5 kHz, 3

TX 35 W, GMSK, 30 - 1000 MHz

Full Spectrum

Levelin dBm

30M 50 60 80 100M 200 300 400 500 800 1G

Frequency inHz

Preview Result 1H-PK+ Preview Result 1V-PK+
FCCPart90 ch BW 125kHz . Final_Result QPK

Figure 86: 406.6 MHz, 9600 bps, 12.5 kHz, 1
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Figure 83: 450.5 MHz, 19200 bps, 25 kHz, 1
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Figure 85: 469.5 MHz, 19200 bps, 25 kHz, 1
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Figure 87: 406.6 MHz, 19200 bps, 25 kHz, 2
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Spurious emissions (radiated) 9 kHz - 5 GHz
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Figure 88: 429.5 MHz, 9600 bps, 12.5 kHz, 1 Figure 89: 429.5 MHz, 19200 bps, 25 kHz, 3
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Figure 90: 440.0 MHz, 9600 bps, 12.5 kHz, 2 Figure 91: 440.0 MHz, 19200 bps, 25 kHz, 3
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Figure 92: 450.5 MHz, 9600 bps, 12.5 kHz, 2 Figure 93: 450.5 MHz, 19200 bps, 25 kHz, 1
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Spurious emissions (radiated) 9 kHz - 5 GHz
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Figure 94: 469.5 MHz, 9600 bps, 12.5 kHz, 3

TX35W, GMSK, 1-5GHz

Full Spectrum

Levelin dBm

16 2G
Frequency inHz

Preview Result 1-PK+ FCCPart90 ch BW 12.5kHz . Final_Result PK+

Figure 96: 406.6 MHz, 9600 bps, 12.5 kHz, 1
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Figure 98: 429.5 MHz, 9600 bps, 12.5 kHz, 1
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Figure 95: 469.5 MHz, 19200 bps, 25 kHz, 1
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Figure 97: 406.6 MHz, 19200 bps, 25 kHz, 2
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Figure 99: 429.5 MHz, 19200 bps, 25 kHz, 3
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Spurious emissions (radiated) 9 kHz - 5 GHz
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Figure 100: 440.0 MHz, 9600 bps, 12.5 kHz, 2
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Figure 102:450.5 MHz, 9600 bps, 12.5 kHz, 2
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Figure 104: 469.5 MHz, 9600 bps, 12.5 kHz, 3
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Figure 101: 440.0 MHz, 19200 bps, 25 kHz, 3
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Figure 103: 450.5 MHz, 19200 bps, 25 kHz, 1
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Figure 105: 469.5 MHz, 19200 bps, 25 kHz, 1
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Frequency stability

Frequency stability

Standard:

Tested by:

Date:

Temperature:

Humidity:

Barometric pressure:
Measurement uncertainty:
Test result:

FCC Rule: 890.213
RSS-119 5.3

ANSI C63.26-2015

HAM HAM

10 July 2023 11 July 2023
23°C 22 °C

39 % RH 42 % RH
989 hPa 1005 hPa

HAM

12 July 2023
24 °C

44 % RH
1010 hPa

+ 0.470 dB (level of confidence 95.45 % (k = 2))

PASS

Frequency stability is a measure of drift due to temperature and supply voltage variations. with reference to the
frequency measured at an appropriate reference temperature and the rated supply voltage. The carrier frequency
shall not depart from the nominal frequency in excess of the values specified for the equipment’s frequency band:

Frequency Band (MHz)

Channel Bandwidth (kHz)

Frequency Stability (ppm)

406.1 - 470

12.5

+25

25.0

+5

The test was performed with unmodulated carrier at maximum power level when possible. With low supply
voltages the output power is restricted to 5 W.

The power levels more than 5 W requires supply voltage 12.0 to 30.0 VDC. Power levels 5 W or less operates
also with voltage levels 9.0 to 11.00 VDC.
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Test results channel width 12.5 kHz

Table 6: Frequency stability (normal temperature)

Test Conditions Frequency (MHz) Deviation from
Temperature (°C) Voltage (V) Nominal Measured Nominal (ppm) Result
406.6 406.600069370 0.17 PASS
8.0 (W) 440.0 440.000183120 0.42 PASS
469.5 469.500075940 0.16 PASS
406.6 406.600068750 0.17 PASS
9.0(5W) 440.0 440.000186870 0.42 PASS
469.5 469.500076250 0.16 PASS
406.6 406.600068120 0.17 PASS
11.0(5W) 440.0 440.000180930 0.41 PASS
+20 469.5 469.500076560 0.16 PASS
406.6 406.600067500 0.17 PASS
12.0 440.0 440.000182490 0.41 PASS
469.5 469.500076870 0.16 PASS
406.6 406.600067500 0.17 PASS
30.0 440.0 440.000183740 0.42 PASS
469.5 469.500077190 0.16 PASS
406.6 406.600067810 0.17 PASS
34.5 440.0 440.000185620 0.42 PASS
469.5 469.500077190 0.16 PASS
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Table 7: Frequency stability (extreme temperature. input voltage 12.0 V)

Frequency (MHz)

Deviation from

Temperature (°C) - Result
Nominal Measured Nominal (ppm)

406.6 406.600082500 0.20 PASS

-35 440.0 440.000161240 0,37 PASS

469.5 469.500045310 0.10 PASS

406.6 406.600016870 0,04 PASS

-30 440.0 440.000170310 0,39 PASS

469.5 469.500014060 0,03 PASS

406.6 406.600026560 0,07 PASS

-20 440.0 440.000164060 0,37 PASS

469.5 469.500030940 0,07 PASS

406.6 406.600040620 0,10 PASS

-10 440.0 440.000162180 0,37 PASS

469.5 469.500038750 0,08 PASS

406.6 406.600069060 017 PASS

0 440.0 440.000190620 0,43 PASS

469.5 469.500088750 0,19 PASS

406.6 406.600101870 0.25 PASS

+10 440.0 440.000218740 0,50 PASS

469.5 469.500120000 0.26 PASS

406.6 406.600092810 0.23 PASS

+20 440.0 440.000213120 0,48 PASS

469.5 469.500098430 0.21 PASS

406.6 406.600057190 014 PASS

+30 440.0 440.000204370 0.46 PASS

469.5 469.500060000 013 PASS

406.6 406.600035620 0,09 PASS

+40 440.0 440.000234060 0,53 PASS

469.5 469.500035310 0,08 PASS

406.6 406.599985310 -0,04 PASS

+50 440.0 440.000246550 0,56 PASS

469.5 469.499967810 -0,07 PASS

406.6 406.599939380 -0,15 PASS

+60 440.0 440.000255930 0,58 PASS

469.5 469.499927190 PASS

-0,16
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Test results channel width 25 kHz

Table 8: Frequency stability (normal temperature)

Test Conditions Frequency (MHz) Deviation from
Temperature (°C) Voltage (V) Nominal Measured Nominal (ppm) Result
406.6 406.600065620 0.16 PASS
8.0 (5W) 440.0 440.000189370 0.43 PASS
469.5 469.500073750 0.16 PASS
406.6 406.600065000 0.16 PASS
9.0(5W) 440.0 440.000189060 0.43 PASS
469.5 469.500074060 0.16 PASS
406.6 406.600065310 0.16 PASS
11.0(5W) 440.0 440.000189370 0.43 PASS
+20 469.5 469.500073750 0.16 PASS
406.6 406.600065000 0.16 PASS
12.0 440.0 440.000186560 0.42 PASS
469.5 469.500073440 0.16 PASS
406.6 406.600065310 0.16 PASS
30.0 440.0 440.000186560 0.42 PASS
469.5 469.500073440 0.16 PASS
406.6 406.600065310 0.16 PASS
34.5 440.0 440.000185310 0.42 PASS
469.5 469.500073440 0.16 PASS
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Table 9: Frequency stability (extreme temperature. input voltage 12.0 V)

Temperature (°C) o Frequency (MH2) Rg\g?;i;'} fronr;r; Result
ominal Measured pp

406.6 406.600025000 0.06 PASS

-35 440.0 440.000162810 0.37 PASS

469.5 469.500040000 0.09 PASS

406.6 406.600021870 0.05 PASS

-30 440.0 440.000170930 0.39 PASS

469.5 469.500017190 0.04 PASS

406.6 406.600028120 0.07 PASS

-20 440.0 440.000160310 0.36 PASS

469.5 469.500029060 0.06 PASS

406.6 406.600031870 0.08 PASS

-10 440.0 440.000158430 0.36 PASS

469.5 469.500040620 0.09 PASS

406.6 406.600083120 0.20 PASS

0 440.0 440.000194370 0.44 PASS

469.5 469.500087180 0.19 PASS

406.6 406.600102180 0.25 PASS

+10 440.0 440.000217180 0.49 PASS

469.5 469.500119680 0.25 PASS

406.6 406.600080000 0.20 PASS

+20 440.0 440.000208430 0.47 PASS

469.5 469.500095620 0.20 PASS

406.6 406.600049690 0.12 PASS

+30 440.0 440.000205310 0.47 PASS

469.5 469.500057500 0.12 PASS

406.6 406.600026250 0.06 PASS

+40 440.0 440.000244050 0.55 PASS

469.5 469.500032810 0.07 PASS

406.6 406.599963440 0,09 PASS

+50 440.0 440.000247180 0.56 PASS

469.5 469.499964060 008 PASS

406.6 406.599941250 014 PASS

+60 440.0 440.000261240 0.59 PASS

469.5 469.499926250 016 PASS
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Transient frequency behaviour

Standard:

Tested by:

Date:

Temperature:
Humidity:
Barometric pressure:
Test result:

FCC Rule: 890.214
RSS-1195.9

ANSI C63.26-2015
HAM

4 July 2023

25°C

42 % RH

998 hPa

PASS

HAM

10 July 2023
23°C

39 % RH
1021 hPa

When a transmitter is turned on or off. the radio frequency may take some time to stabilize. During this initial
period. the frequency error or frequency difference (i.e., between the instantaneous and the steady state
frequencies) shall not exceed the limits specified for the equipment’s frequency band and channel bandwidth:

Channel Bandwidth (kHz) Time Intervals Maéi'?eur[:nsree&l;g;cy Transient Duration Limit (ms)
t +12.5 10
12.5 t2 +6.25 25
ts +12.5 10
1 +25 10
25 t2 +12.5 25
ts +25 10

- tonis the instant when a 1 kHz test signal is completely suppressed. including any capture time due to

phasing

- tiis the time period immediately following ton
- tzis the time period immediately following t1
- tsisthe time period from the instant when the transmitter is turned off until tos
- torr is the instant when the 1 kHz test signal starts to rise

The test was performed with unmodulated carrier at maximum power level.

Test results

Frequenc TX power Ch. Width
S W] kHz] Result
406.6 35000 12.5 PASS
429.5 35000 12.5 PASS
440.0 35000 12.5 PASS
450.5 35000 12.5 PASS
469.5 35000 12.5 PASS
406.6 35000 25 PASS
429.5 35000 25 PASS
440.0 35000 25 PASS
450.5 35000 25 PASS
469.5 35000 25 PASS
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Transmitter OFF to ON (12.5

kHz channel bandwidth)

Analog Demod @] e
Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25dB  AQT S0ms  DBW 100 kHz  Freq 406.6 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
0 I<Line FEC 90 Trang 12.5k low PASBS
'I-_|Ian FEC 90 Trang 12.5k up PASS
15 kHz

FCC 90 Trans 12.5k up
U KR

5 kHz

L

=

-5 kHz

-1N kH7

FCC 90 Trans 12.5k low

-15 kHz

-20 kHz

CF 406.6 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.53 dBm Carrier Offset: 29.25 Hz
+Peak | -Peak |  xPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 37502 kHz | -268.62 Hz | 2.0094 kHz 93,262 Hz | --- --- -—-|
' —
I [ Ready  RNNNNNNEN W6 |

Figure 106: 406.6 MHz

Analog Demod @] e
Ref Level 55.00 dBm  Offset 42.80 db
o Att 25de  AQT S0ms  DBW 100 kHz Freq 429.5 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
00 kLime FEC 90 Trang 12.5k low PASS
Y76 Fc 90 Trans 12.5k up PABS
15 kHz
FCC 90 Trans 12.5k up
U EFRL
5 kHz
-
-5 kHz
10 kHz
FCC 90 Trans 12.5k low
-15 kHz
-20 kHz
CF 429.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45,48 dBm Carrier Offset: 26,31 Hz
+Peak | -Peak | __tPeak/2 | RMS |_Mod. Freq. | SINAD | THD |
FM [ 2.4568 kHz | -183.96 Hz | 1.3204 kHz | 1,3029 kHz | 37.049 kHz -—- -—-|
)i J Ready ARRRRARRE e e

Figure 107: 429.5 MHz
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Analog Demod @] e
Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25de  AQT S0ms  DBW 100 kHz Freq 440.0 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PABS
Line FCC 90 Trang 12.5k low PABS
20 kIEz -
ine FCC 90 Trang 12.5k up PABS
15 kHz

FCC 90 Trans 12.5k up
U EFRL

5 kHz

-

-5 kHz

-1N kH7

FCC 90 Trans 12.5k low

-15 kHz

-20 kHz

CF 440.0 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.54 dBm Carrier Offset: 130.47 Hz
+Peak | -Peak | zPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 28521 kHz | -1.1910 kHz | 2.0216 kHz 157.53 Hz | --- --- -—-|
—
i Ready ™ ] e o

Figure 108: 440.0 MHz

Analog Demod @] e
Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25 de  AQT S0ms  DBW 100 kHz  Freq 450.5 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
o0 kLime FEC 90 Trang 12.5k low PASS
'I-_|Ian FEC 90 Trang 12.5k up PABS
15 kHz
FCC 90 Trans 12.5k up
U KR
5 kHz
-5 kHz
-10 kH7
FCC 90 Trans 12.5k low
-15 kHz
-20 kHz
CF 450.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.15 dBm Carrier Offset: 27.05 Hz
+Peak | -Peak | _+Peakf2 | RMS | Mod. Freq. | SINAD | THD |
FM [ 22672 kHz | -2B4.75Hz | 1.2760 kHz | 1.1173 kHz | 29.903 kHz --- -—-|
—
i Ready ™ ] e

Figure 109: 450.5 MHz
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Transient frequency behaviour

Analog Demod @] [%]

Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25de  AQT 50ms DBW 100 kHz Freq 469.5 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
Line FCC 90 Trang 12.5k low PASS
20 kIEz -
ine FCC 90 Trang 12.5k up PASS

15 kHz

FCC 90 Trans 12.5k up
U EFRL

5 kHz

-

-5 kHz

-10 kH7
FCC 90 Trans 12,5k low

-15 kHz

-20 kHz

CF 469.5 MHz 10001 pts 5.0 ms/

D Result Summary
Carrier Power: 45,02 dBm Carrier Offset: 24.74 Hz

+Peak | -Peak | __tPeak/2 | RMS | Mod. Freq. | SINAD | THD |
FM [ 2.4462 kHz | -1.6074 kHz | 2.0268 kHz | 1,3167 kHz | 38.535 kHz -—- |
i ] Ready BRNRRRENY e o y

Figure 110: 469.5 MHz
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Transient frequency behaviour

Transmitter OFF to ON (25 kHz channel bandwidth)

Analog Demod @] e
Ref Level 55.00 dBm Offset 42,80 d&
o Att 25ds  AQT S0ms  DBW 100 kHz  Freq 406.6 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
40 I<Line FEC 90 Trang 25k low PASS
e FEc 90 Trans 25k up PAES
30 kHz
FCC 90 Trans 25k up
ZU KR
10 kHz
-10 kHz
20 kH7
FCC 20 Trans 25k low
-30 kHz
-40 kHz
CF 406.6 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.38 dBm Carrier Offset: 22.77 Hz
+Peak | -Peak |  xPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 4.3375kHz | -6B80.89 Hz | 2.5092 kHz | 2.9400 kHz | 35.512 kHz --- -—-|
' —
I [ Ready  RNNNNNNEN W6 |

Figure 111: 406.6 MHz

Analog Demod @] e
Ref Level 55.00 dBm  Offset 42.80 db
o Att 25de  AQT S0ms  DBW 100 kHz Freq 429.5 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
40 kLime FEC 90 Trang 25k low PASS
Y Fc 90 Trans 25k up PASS
30 kHz
FCC 90 Trans 25k up
LU KL
10 kHz
a-H
-10 kHz
-
FCC 20 Trans 25k low
-30 kHz
-40 kHz
CF 429.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45,47 dBm Carrier Offset: 23,29 Hz
+Peak | -Peak | __tPeak/2 | RMS |_Mod. Freq. | SINAD | THD |
FM [ 2.1084 kHz | -1.3408 kHz | 1.7246 kHz 77.678 Hz | --- -—- -—-|

Il

] Ready CCCECEEECN

s 7

Figure 112: 429.5 MHz
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Transient frequency behaviour

Analog Demod @] @

Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25 de  AQT S0ms  DBW 100 kHz Freq 440.0 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PABS
Line FCC 90 Trang 25k low PABS
40 kIEz -
ine FEC 90 Trang 25k up PABS

30 kHz

FCC 90 Trans 25k up
LU KL

10 kHz

-10 kHz

20 kH7
FCC 90 Tran

-30 kHz

I
&)
al
=3
3

-40 kHz

CF 440.0 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.55 dBm Carrier Offset: 151.23 Hz

+Peak | -Peak | zPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 1.7095kHz | -26.576 Hz | 868.04 Hz 169.39 Hz | --- --- -—-|
' —
i ) Ready ™ ] 16.07.2023 y

Figure 113: 440.0 MHz

Analog Demod @] @

Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25 de  AQT S0ms  DBW 100 kHz  Freq 450.5 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
Line FCC 90 Trang 25k low PASS
40 kll-_|z E-
ihe FCC 90 Trang 25k up PASS

30 kHz

FCC 90 Trans 25k up
ZU KR

-10 kHz

20 kH7
FCC 90 Tran

I
&)
al
=3
3

-30 kHz

-40 kHz

CF 450.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.02 dBm Carrier Offset: 24.40 Hz

+Peak | -Peak |  xPeakfz | RMS | Mod. Freqg. | SINAD | THD |

FM [ 17964 kHz | -165.81Hz | 981,13 Hz 700.12 Hz | 29.491 kHz --- -—-|
! o 0a.07.2023
I ] Ready  WNNNNNNRN WG e |

Figure 114: 450.5 MHz
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Transient frequency behaviour

Analog Demod @] [%]

Ref Level 55.00 dBm
o Att 25 dp
SGL TRG:IFP

Offset 42.80 dg
AQT S0ms  DBW 100 kHz Freq 469.5 MHz

A(FM)

@ 14P Clrw Ref:0.00 Hz DC

Limit ¢heck
Line FCC 90 Tran

PASS
25k low PASS

40 Kz S FEc 90 Tran

30 kHz

25k up PASS

4y
H

-10 kHz

2N kH7

FCC 90 Trans 25k low

-30 kHz

-40 kHz

CF 469.5 MHz

10001 pts 5.0 ms/

D Result Summary

Carrier Power: 45,04 dBm Carrier Offset: 23,67 Hz
+Peak | -Peak | __tPeakf2 | RMS | _Mod. Freq. | SINAD | THD |
FM [ 2.1982 kHz | -364.61Hz | 1.2814 kHz 80,820 Hz | --- -—- -—-|

Il

] Ready BRNRRRNN o i

Figure 115: 469.5 MHz
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Transient frequency behaviour

Transmitter ON to OFF (12.5 kHz channel bandwidth)

Analog Demod @]

Ref Level 55.00 dBm

(7]

Offset 42.80 dg

o Att 25 de  AQT S0ms  DBW 100 kHz  Freq 406.6 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
0 I<Line FEC 90 Trang 12.5k low PASBS
'I-_|Ian FEC 90 Trang 12.5k up PASS
15 kHz
10 kHz
5 kHz

FCC 90 Trans 12,5k up?

-5 kHz T
-10 kHz
-15 kHz
-20 kHz
CF 406.6 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.22 dBm Carrier Offset: 17.87 Hz

+Peak | -Peak |  xPeakfz | RMS | Mod. Freqg. | SINAD | THD |

FM [ 697.98Hz | -5.6735 kHz | 3.1857 kHz 98,881 Hz | --- --- -—-|
—
| Read -
I ] cady  WNNNNRNRN W T

Figure 116: 406.6 MHz

Analog Demod @]

Ref Level 55.00 dBm

(7

oOffset 42.80 dp

o Att 25de  AQT S0ms  DBW 100 kHz Freq 429.5 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
40 kLime FEC 90 Trang 25k low PASS
Y Fc 90 Trans 25k up PASS
30 kHz
20 kHz
10 kHz
o0 T, TP}
FCC 90 Trans 25k up- h
-10 kHz
-20 kHz
-30 kHz
-40 kHz
CF 429.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45,30 dBm Carrier Offset: 20,99 Hz
+Peak | -Peak | __tPeak/2 | RMS |_Mod. Freq. | SINAD | THD |
FM [ 246,55 Hz | -2.0079 kHz | 1.1273 kHz | 1.0286 kHz | 44.682 kHz -—- -—-|
)i J Ready ARRRRARRE e Viziezs

Figure 117: 429.5 MHz
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Transient frequency behaviour

Analog Demod

Ref Level 55.00 dBm  Offset 42,80 dg

®]

(7]

o Att 25ds  AQT S0ms  DBW 100 kHz Freq 440.0 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PABS
00 kLime FEC 90 Trang 12.5k low PABS
Y76 Fc 90 Trans 12.5k up PABS
15 kHz
10 kHz
5 kHz
FCC 90 Trans 12,5k up¥ h
-5 kHz
-10 kHz
-15 kHz
-20 kHz
CF 440.0 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.31 dBm Carrier Offset: 148.04 Hz
+Peak | -Peak | zPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 1.4062 kHz | -2.7999 kHz | 2.1031 kHz | 1.0647 kHz | 39.492 kHz --- -—-|

Il

Ready

Figure 118: 440.0 MHz

Analog Demod

Ref Level 55.00 dBm  Offset 42,80 dg

8

CIRRRNARD W8 e o

(7]

o Att 25ds  AQT S0ms  DBW 100 kHz  Freq 450.5 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
o0 kLime FEC 90 Trang 12.5k low PASS
Yie FEC 90 Trand 12.5Kk up PABS
15 kHz
10 kHz
5 kHz
FCC 90 Trans 12.5k up? *ﬂ
-5 kHz
-10 kHz
-15 kHz
-20 kHz
CF 450.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 44.93 dBm Carrier Offset: 16.20 Hz
+Peak | -Peak |  xPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 658.20Hz | -2.9785 kHz | 1.81B84 kHz | 1.3326 kHz | 51.301 kHz --- -—-|
—
i Ready ™ ] ey

Figure 119: 450.5 MHz
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Transient frequency behaviour

Analog Demod @]
Offset 42,80 d

Ref Level 55.00 dBm

(7]

o Att 25de  AQT 50ms DBW 100 kHz Freq 469.5 MHz
SGL TRG:IFP
A(FM) @® 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
00 kLine FEC 90 Trang 12.5k low PASS
'Ijlzne FEC 90 Trang 12.5k up PASS
15 kHz
10 kHz
5 kHz

FCC 90 Trans 12.5k up¥.

-5 kHz
-10 kHz
-15 kHz
-20 kHz
CF 469.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 44,95 dém Carrier Offset: 17,59 Hz

+Peak | -Peak | __tPeakf2 | RMS | _Mod. Freq. | SINAD | THD |

FM [ 1.4440kHz | -1.8516 kHz | 1.6478 kHz 82.046 Hz | --- -—- -—-|

Il

Ready

)

Figure 120: 469.5 MHz

T T y
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Transient frequency behaviour

Transmitter ON to OFF (25 kHz channel bandwidth)

Analog Demod @] e
Ref Level 55.00 dBm  Offset 42.80 db
o Att 25de  AQT s0ms  DBW 100 kHz Freq 406.6 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
40 kLime FEC 90 Trang 25k low PASS
Y Fc 90 Trans 25k up PASS
30 kHz
20 kHz
10 kHz
o0 T, TP} }
FCC 90 Trans 25k up- l
-10 kHz
-20 kHz
-30 kHz
-40 kHz
CF 406.6 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45,18 dBm Carrier Offset: 18,95 Hz
+Peak | -Peak | __tPeak/2 | RMS |_Mod. Freq. | SINAD | THD |
FM [ 961.81Hz | -6.3108 kHz | 3.6363 kHz | 2,1845kHz | 61.709 kHz -—- -—-|
)i J Ready ARRRRARRE e b y

Figure 121: 406.6 MHz

Analog Demod @] e
Ref Level 55.00 dBm Offset 42,80 d&
o Att 25ds  AQT S0ms  DBW 100 kHz Freq 429.5 MHz
SGL TRG:IFP
A(FM) @ 1AP Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
40 I<Line FEC 90 Trang 25k low PASS
e FEc 90 Trans 25k up PAES
30 kHz
20 kHz
10 kHz
O Tesume ool |
FCC 90 Trans 25k up- hl
-10 kHz
-20 kHz
-30 kHz
-40 kHz
CF 429.5 MHz 10001 pts 5.0 ms/
D Result Summary
Carrier Power: 45.30 dBm Carrier Offset: 20.99 Hz
+Peak | -Peak |  xPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 246,55 Hz | -2.0079 kHz | 1.1273 kHz | 1.0288 kHz | 44.682 kHz --- -—-|
' T
I [ Ready  RNNNNNNEN W6 e

Figure 122: 429.5 MHz
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Transient frequency behaviour

Analog Demod @] @

Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25 de  AQT S0ms  DBW 100 kHz Freq 440.0 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PABS
Line FCC 90 Trang 25k low PABS
40 kIEz -
ine FEC 90 Trang 25k up PABS

30 kHz

20 kHz

10 kHz

coc o Temes acl |

FCC 90 Trans 25k up- al |

-10 kHz

-20 kHz

-30 kHz

-40 kHz

CF 440.0 MHz 10001 pts 5.0 ms/

D Result Summary
Carrier Power: 45.30 dBm Carrier Offset: 149.90 Hz

+Peak | -Peak | zPeakfz | RMS | Mod. Freqg. | SINAD | THD |
FM [ 595.71Hz | -2.134B kHz | 1.3653 kHz 164.07 Hz | --- --- -—-|
' —
i ) Ready ™ ] 16.07.2025 y

Figure 123: 440 MHz

Analog Demod @] @

Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25 de  AQT S0ms  DBW 100 kHz  Freq 450.5 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
Line FCC 90 Trang 25k low PASS
40 kll-_|z E-
ihe FCC 90 Trang 25k up PASS

30 kHz

20 kHz

10 kHz

OO Temme Al |

FCC 90 Trans 25k up- -

-10 kHz

-20 kHz

-30 kHz

-40 kHz

CF 450.5 MHz 10001 pts 5.0 ms/

D Result Summary
Carrier Power: 44,77 dBm Carrier Offset: 21.34 Hz

+Peak | -Peak |  xPeakfz | RMS | Mod. Freqg. | SINAD | THD |

FM [ 431.58Hz | -1.7198 kHz | 1.0757 kHz 763.18 Hz | 41.883 kHz --- -—-|
! o 0a.07.2023
I ] Ready  WNNNNNNRN WG i |

Figure 124: 450.5 MHz
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Transient frequency behaviour

Analog Demod @] [%]

Ref Level 55.00 dBm  Offset 42,80 dg
o Att 25de  AQT 50ms DBW 100 kHz Freq 469.5 MHz
SGL TRG:IFP
A(FM) @ 14P Clrw Ref:0.00 Hz DC
Limit ¢heck PASS
Line FCC 90 Trang 25k low PASS
40 Kz S FRG 90 Trand 25k up PASS

30 kHz

20 kHz

10 kHz

00 Teome Al |

FCC 90 Trans 25k up-

-10 kHz

-20 kHz

-30 kHz

-40 kHz

CF 469.5 MHz 10001 pts 5.0 ms/

D Result Summary
Carrier Power: 44,84 dBm Carrier Offset: 22,05 Hz

+Peak | -Peak | tPeakf2 | RMS |_Mod. Freg. | SINAD I THD |
FM [ 1.1020 kHz | -2.3755 kHz | 1.7387 kHz 93.489 Hz | — —|
i T Ready | GRENNNNND & Ceoran y

Figure 125: 469.5 MHz
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Test Equipment

TEST EQUIPMENT

Description Manufacturer Model Identifier Cal. Date Cal. Due
ANTENNA EMCO 3117, emi 1-18GHz inv. 7293 2022-06-16 2024-06-16
ANTENNA ROHDE & SCHWARZ HFH2-Z2 ,335.4711.52 inv. 8013 2022-10-25 2024-10-25
ANTENNA SCHWARZBECK VULB 9168 inv. 8911 2022-11-29 2024-11-29
ANTENNA MAST MATURO TAM 4.0E inv. 10181 NCR NCR
ATTENUATOR HUBER & SUHNER 6610.19.AA (10dB) sn. A3 2023-01-04 2025-01-04
ATTENUATOR NARDA 771C-20dB inv:9496 R
ATTENUATOR PASTERNACK PE 7004-4 (4dB) inv. 10126 2023-03-13 2024-03-13
ATTENUATOR WEINSCHEL WA48-20-34-LIM inv:9604 1
ATTENUATOR WEINSCHEL WA2-3 (3dB) A107 1
COAXIAL CABLE C120 R
COAXIAL CABLE C121 1
COAXIAL CABLE SUHNER Sucoflex 104 C025 R
COAXIAL CABLE SUHNER Sucoflex 104 C050 R
EMI TEST RECEIVER ROHDE & SCHWARZ ESW26 inv. 10679 2023-06-19 2024-06-18
FILTER TELONIC NOTCH, TTR - 375 - 3EE inv. 9418 NCR NCR
FILTER WAINWRIGHT HP, WHKX1.0/15G-10SS inv. 8267 2023-01-09 2025-01-09
GPS REFERENCE PENDELUM GPS-88 inv:8032 NCR NCR
MULTIMETER FLUKE 289 sn:59090035 2022-11-29 2023-11-29
MAST & TURNTABLE CONTROLLER MATURO NCD inv. 10183 NA NA
MULTIMETER FLUKE 289 sn:59090035 2022-11-29 2023-11-29
POWER SUPPLY DELTA SM 130-25D inv. 10406 NCR NCR
RF PREAMPLIFIER CIAO CA118-3123 inv. 10278 2022-09-21 2023-09-21
SPECTRUM ANALYZER AGILENT E7405A, monitoring inv:9746 2020-02-17 NCR
SPECTRUM ANALYZER ROHDE & SCHWARZ FSv40 inv:9093 2023-01-04 2024-01-04
TEMPERATURE/ HUMIDITY METER VAISALA HMT 333 inv:8638 2022-08-31 2023-08-31
TEMPERATURE/ HUMIDITY SENSOR EDS OW-ENV-TH, K5 EMC inv:10516 2022-10-27 2023-10-27
TEMPERATURE/ HUMIDITY SENSOR EDS OW-ENV-TH, K5 SAC inv. 10517 2022-10-27 2023-10-27
TEMPERATURE CHAMBER CTS T-65/50 inv:10521 NCR NCR
TEST SOFTWARE ROHDE & SCHWARZ EMC-32 - NCR NCR
TURNTABLE MATURO DS430 UPGRADED inv. 10182 NCR NCR

NCR = No Calibration Required
D Calibrated during testing

END OF TEST REPORT




