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4FSK 12.5KHz Channel Spacing:
Low: 410.050MHz
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4FSK 25KHz Channel Spacing:
Low: 410.050MHz
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3.4. Radiated Spurious Emission

3.4.1.Test Specification

Test Requirement:

FCC Part 90.210

Test Method:

FCC part 2.1051, ANSI C63.26-2015 Section 5.5

Measurement Distance:

3m

Antenna Polarization:

Horizontal & Vertical

Operation mode:

Refer to item 4.1

Receiver Setup:

Frequency RBW VBW

9kHz- 150kHz 200Hz 1kHz

150kHz- 9kHz 30kHz
30MHz

30MHz-1GHz | 100KHz | 300KHz
Above 1GHz 1MHz 3MHz

Limit:

For equipment using 25 kHz channel spacing, on any frequency
removed from the center of the authorized bandwidth by more than
250 percent of the authorized bandwidth: At least 43 + 10log (P)
dB.

For equipment using 12.5 kHz channel spacing, on any frequency
removed from the center of

The authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5 kHz: At least 50 + 10 log(P) dB or 70 dB,
whichever is the lesser attenuation.

For equipment using 6.25 kHz channel spacing, On any frequency
removed from the center of the authorized bandwidth by more than
4.6 kHz: At least 55 + 10 log (P) or 65 dB, whichever is the lesser
attenuation.

Test setup:

Receivar Test
Antenna  Antenna

RECEIVER
UNDER TEST

TURNTABLE
; STANDARD TEST SITE

e m e e L T L L T e 2

SPECTRUM
ANALYZER

Test Procedure:

The transmitter was placed on a wooden turntable, and it was
transmitting into a non-radiating load, which was also placed on the
turntable.

The measurement antenna was placed at a distance of 3 meters
from the EUT. During the tests, the antenna height and polarization
as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT .The test was performed
by placing the EUT on 3-orthogonal axis.
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The frequency range up to teeth harmonic of the fundamental
frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal
generator was connected to the substitution antenna by a
non-radiating cable. The absolute levels of the spurious emissions
were measured by the substitution.

Spurious emissions in dB =10, 1g (TXpwr in Watts/0.001)-the
absolute level

Test results: PASS
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3.4.2.Test Data

GMSK:
Test Mode: Low: 410.050MHz, Channel Spacing 12.5KHz
Frequency RT:\?;?Q Antenna |Cable loss| Ant.Gain ET;Sellon Limit Margin
(MHz) (dBm) | Polarization (dB) (dBi) (dBm) (dBm) (dB)
154.490 -89.708 Y 0.24 31.35 -58.598 -20 -38.598
359.303 -95.564 \Y 0.26 31.34 -64.484 -20 -44.484
675.184 -95.151 Y 0.42 31.24 -64.331 -20 -44.331
818.835 -93.032 \Y 0.58 30.71 -62.902 -20 -42.902
1229.695 | -85.492 \Y 1.23 26.38 -60.342 -20 -40.342
3865.460 | -81.571 Y 1.68 25.47 -57.781 -20 -37.781
287.028 -96.841 H 0.43 31.24 -66.031 -20 -46.031
398.364 -93.650 H 0.45 30.68 -63.420 -20 -43.420
675.896 -95.836 H 0.64 30.85 -65.626 -20 -45.626
819.373 -98.820 H 0.79 31.12 -68.490 -20 -48.490
1228.639 | -83.231 H 1.29 26.12 -58.401 -20 -38.401
3259.682 | -83.431 H 1.62 25.41 -59.641 -20 -39.641

Test Mode: Mid: 440.000MHz, Channel Spacing 12.5KHz

Frequency R?:\(/jé?g Antenna |Cable loss| Ant.Gain Err;;sellon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
152.325 -96.951 \Y 0.24 31.35 -65.841 -20 -45.841
363.697 -98.527 \% 0.26 31.34 -67.447 -20 -47.447
670.792 -99.217 \Y 0.42 31.24 -68.397 -20 -48.397
878.881 -91.973 \Y 0.58 30.71 -61.843 -20 -41.843

1322.970 | -85.433 Vv 1.23 26.38 -60.283 -20 -40.283

3857.735 | -79.680 \Y 1.68 25.47 -55.890 -20 -35.890
289.859 | -101.516 H 0.43 31.24 -70.706 -20 -50.706
399.760 -99.148 H 0.45 30.68 -68.918 -20 -48.918
680.939 -97.514 H 0.64 30.85 -67.304 -20 -47.304
880.381 | -102.453 H 0.79 31.12 -72.123 -20 -52.123

1320.976 | -82.138 H 1.29 26.12 -57.308 -20 -37.308

3262.627 | -84.563 H 1.62 25.41 -60.773 -20 -40.773
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Test Mode: High: 469.950MHz, Channel Spacing 12.5KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)

150.173 -93.104 Y 0.24 31.35 -61.994 -20 -41.994
363.235 -94.437 \Y 0.26 31.34 -63.357 -20 -43.357
672.144 -98.986 Y 0.42 31.24 -68.166 -20 -48.166
941.178 -96.133 Y 0.58 30.71 -66.003 -20 -46.003
1410.726 | -85.848 \Y 1.23 26.38 -60.698 -20 -40.698
3857.006 | -81.785 Y 1.68 25.47 -57.995 -20 -37.995
290.641 -95.201 H 0.43 31.24 -64.391 -20 -44.391
407.902 -93.802 H 0.45 30.68 -63.572 -20 -43.572
676.248 -98.060 H 0.64 30.85 -67.850 -20 -47.850
940.016 -96.957 H 0.79 31.12 -66.627 -20 -46.627
1411.873 | -86.333 H 1.29 26.12 -61.503 -20 -41.503
3265.155 | -81.962 H 1.62 25.41 -58.172 -20 -38.172
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Test Mode: Low: 410.050MHz, Channel Spacing 25KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
149.038 -92.017 Y 0.24 31.35 -60.907 -13 -47.907
360.781 -90.990 \Y 0.26 31.34 -59.910 -13 -46.910
671.701 -93.904 Y 0.42 31.24 -63.084 -13 -50.084
821.239 -92.831 Y 0.58 30.71 -62.701 -13 -49.701
1230.367 | -84.744 \Y 1.23 26.38 -59.594 -13 -46.594
3857.946 | -82.121 Y 1.68 25.47 -58.331 -13 -45.331
287.359 -95.524 H 0.43 31.24 -64.714 -13 -51.714
400.389 -95.778 H 0.45 30.68 -65.548 -13 -52.548
676.377 -96.396 H 0.64 30.85 -66.186 -13 -53.186
823.394 -94.396 H 0.79 31.12 -64.066 -13 -51.066
1231.995 | -85.429 H 1.29 26.12 -60.599 -13 -47.599
3261.501 | -81.482 H 1.62 25.41 -57.692 -13 -44.692
Test Mode; Mid: 440.000MHz, Channel Spacing 25KHz
Frequency R?:\(/jé?g Antenna |Cable loss| Ant.Gain Err;;sellon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
157.301 -97.399 Y 0.24 31.35 -66.289 -13 -53.289
359.656 -91.928 \Y 0.26 31.34 -60.848 -13 -47.848
669.802 -95.242 \Y 0.42 31.24 -64.422 -13 -51.422
881.482 -93.342 Vv 0.58 30.71 -63.212 -13 -50.212
1322.928 | -84.625 \Y 1.23 26.38 -59.475 -13 -46.475
3861.592 | -82.688 Vv 1.68 25.47 -58.898 -13 -45.898
283.839 -97.529 H 0.43 31.24 -66.719 -13 -53.719
407.124 -96.966 H 0.45 30.68 -66.736 -13 -53.736
681.536 -96.597 H 0.64 30.85 -66.387 -13 -53.387
879.106 -95.078 H 0.79 31.12 -64.748 -13 -51.748
1319.343 | -83.893 H 1.29 26.12 -59.063 -13 -46.063
3260.177 | -81.039 H 1.62 25.41 -57.249 -13 -42.260
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Test Mode: High: 469.950MHz, Channel Spacing 25KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
153.567 -92.100 Y 0.24 31.35 -60.990 -13 -47.990
363.564 -90.243 \Y 0.26 31.34 -59.163 -13 -46.163
666.625 -93.545 Y 0.42 31.24 -62.725 -13 -49.725
936.572 -93.117 Y 0.58 30.71 -62.987 -13 -49.987

1409.298 | -78.903 \Y 1.23 26.38 -53.753 -13 -40.753

3856.309 | -82.904 Y 1.68 25.47 -59.114 -13 -46.114
288.661 -94.198 H 0.43 31.24 -63.388 -13 -50.388
398.248 | -100.828 H 0.45 30.68 -70.598 -13 -57.598
676.088 -94.382 H 0.64 30.85 -64.172 -13 -51.172
935.588 | -101.086 H 0.79 31.12 -70.756 -13 -57.756

1406.474 | -84.198 H 1.29 26.12 -59.368 -13 -46.368

3262.953 | -76.990 H 1.62 25.41 -53.200 -13 -40.200
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?’gsstli\)lode: Low: 410.050MHz, Channel Spacing 6.25KHz
Frequency RT:\?;?Q Antenna |Cable loss| Ant.Gain ET;Sellon Limit Margin
(MHz) (dBm) | Polarization (dB) (dBi) (dBm) (dBm) (dB)
153.734 -92.600 Y 0.24 31.35 -61.490 -25 -41.490
360.154 -92.306 \Y 0.26 31.34 -61.226 -25 -41.226
673.026 -92.914 Y 0.42 31.24 -62.094 -25 -42.094
819.500 -96.732 Y 0.58 30.71 -66.602 -25 -46.602
1232.002 | -85.518 \Y 1.23 26.38 -60.368 -25 -40.368
3865.756 | -84.033 Y 1.68 25.47 -60.243 -25 -40.243
284.795 -92.178 H 0.43 31.24 -61.368 -25 -41.368
398.314 -95.051 H 0.45 30.68 -64.821 -25 -44.821
677.407 -97.438 H 0.64 30.85 -67.228 -25 -47.228
821.336 -98.728 H 0.79 31.12 -68.398 -25 -48.398
1230.445 | -83.923 H 1.29 26.12 -59.093 -25 -39.093
3259.880 | -80.031 H 1.62 25.41 -56.241 -25 -36.241

Test Mode: Mid: 440.000MHz, Channel Spacing 6.25KHz

Reading Emission

Frequency level Antenna |Cable loss| Ant.Gain level Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)

156.302 -96.763 Y 0.24 31.35 -65.653 -25 -45.653
362.043 -92.693 \Y 0.26 31.34 -61.613 -25 -41.613
670.476 -98.540 \Y 0.42 31.24 -67.720 -25 -47.720
881.701 -93.078 Vv 0.58 30.71 -62.948 -25 -42.948
1317.063 | -83.994 \Y 1.23 26.38 -58.844 -25 -38.844
3858.394 | -81.277 Vv 1.68 25.47 -57.487 -25 -37.487
293.663 -94.639 H 0.43 31.24 -63.829 -25 -43.829
397.934 -94.131 H 0.45 30.68 -63.901 -25 -43.901
686.018 -94.658 H 0.64 30.85 -64.448 -25 -44.448
877.548 -99.687 H 0.79 31.12 -69.357 -25 -49.357
1321.266 | -82.191 H 1.29 26.12 -57.361 -25 -37.361
3262.627 | -78.891 H 1.62 25.41 -55.101 -25 -35.101
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Test Mode: High: 469.950MHz, Channel Spacing 6.25KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)

151.376 -92.687 Y 0.24 31.35 -61.577 -25 -41.577
363.361 -95.059 V 0.26 31.34 -63.979 -25 -43.979
672.050 -96.312 Y 0.42 31.24 -65.492 -25 -45.492
938.705 -97.640 Y 0.58 30.71 -67.510 -25 -47.510
1408.156 | -87.595 \Y 1.23 26.38 -62.445 -25 -42.445
3859.866 | -80.443 Y 1.68 25.47 -56.653 -25 -36.653
292.393 -96.072 H 0.43 31.24 -65.262 -25 -45.262
404.087 -93.134 H 0.45 30.68 -62.904 -25 -42.904
678.743 -96.663 H 0.64 30.85 -66.453 -25 -46.453
938.133 -97.266 H 0.79 31.12 -66.936 -25 -46.936
1410.859 | -86.578 H 1.29 26.12 -61.748 -25 -41.748
3265.944 | -82.735 H 1.62 25.41 -58.945 -25 -38.945
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Test Mode: Low: 410.050MHz, Channel Spacing 12.5KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
150.819 -93.326 Y 0.24 31.35 -62.216 -20 -42.216
359.202 -91.213 \Y 0.26 31.34 -60.133 -20 -40.133
672.367 -94.354 Y 0.42 31.24 -63.534 -20 -43.534
818.575 -93.493 Y 0.58 30.71 -63.363 -20 -43.363
1228.996 | -83.135 \Y 1.23 26.38 -57.985 -20 -37.985
3862.282 | -82.370 Y 1.68 25.47 -58.580 -20 -38.580
283.959 -97.505 H 0.43 31.24 -66.695 -20 -46.695
397.580 -92.128 H 0.45 30.68 -61.898 -20 -41.898
675.062 -93.510 H 0.64 30.85 -63.300 -20 -43.300
818.329 -94.745 H 0.79 31.12 -64.415 -20 -44.415
1231.418 | -85.707 H 1.29 26.12 -60.877 -20 -40.877
3256.770 | -78.494 H 1.62 25.41 -54.704 -20 -34.704
Test Mode; Mid: 440.000MHz, Channel Spacing 12.5KHz
Frequency R?:\(/jé?g Antenna |Cable loss| Ant.Gain Err;;sellon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
157.574 -91.283 Y 0.24 31.35 -60.173 -20 -40.173
363.208 -94.471 \Y 0.26 31.34 -63.391 -20 -43.391
668.762 -94.027 \Y 0.42 31.24 -63.207 -20 -43.207
881.561 -96.571 Vv 0.58 30.71 -66.441 -20 -46.441
1318.280 | -82.695 \Y 1.23 26.38 -57.545 -20 -37.545
3858.700 | -81.250 Vv 1.68 25.47 -57.460 -20 -37.460
292.730 -94.064 H 0.43 31.24 -63.254 -20 -43.254
398.475 -95.481 H 0.45 30.68 -65.251 -20 -45.251
681.566 | -100.909 H 0.64 30.85 -70.699 -20 -50.699
881.672 -99.439 H 0.79 31.12 -69.109 -20 -49.109
1322.343 | -86.055 H 1.29 26.12 -61.225 -20 -41.225
3262.627 | -80.848 H 1.62 25.41 -57.058 -20 -37.058
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Test Mode: High: 469.950MHz, Channel Spacing 12.5KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
149.882 -95.254 Y 0.24 31.35 -64.144 -20 -44.144
363.636 -95.287 \Y 0.26 31.34 -64.207 -20 -44.207
672.812 -98.016 Y 0.42 31.24 -67.196 -20 -47.196
941.171 -96.233 Y 0.58 30.71 -66.103 -20 -46.103

1408.655 | -84.662 \Y 1.23 26.38 -59.512 -20 -39.512

3858.644 | -81.724 Y 1.68 25.47 -57.934 -20 -37.934
292.268 -95.718 H 0.43 31.24 -64.908 -20 -44.908
406.632 -93.696 H 0.45 30.68 -63.466 -20 -43.466
676.441 -97.781 H 0.64 30.85 -67.571 -20 -47.571
942.826 -96.841 H 0.79 31.12 -66.511 -20 -46.511

1408.362 | -84.161 H 1.29 26.12 -59.331 -20 -39.331

3264.354 | -81.061 H 1.62 25.41 -57.271 -20 -37.271
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Test Mode: Low: 410.050MHz, Channel Spacing 25KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
148.799 -96.800 Y 0.24 31.35 -65.690 -13 -52.690
358.867 -90.529 \Y 0.26 31.34 -59.449 -13 -46.449
674.127 -93.075 Y 0.42 31.24 -62.255 -13 -49.255
822.505 -92.942 Y 0.58 30.71 -62.812 -13 -49.812
1232.003 | -80.527 \Y 1.23 26.38 -55.377 -13 -42.377
3859.453 | -82.606 Y 1.68 25.47 -58.816 -13 -45.816
287.344 -92.964 H 0.43 31.24 -62.154 -13 -49.154
404.869 -97.502 H 0.45 30.68 -67.272 -13 -54.272
678.683 -96.428 H 0.64 30.85 -66.218 -13 -53.218
820.300 -93.405 H 0.79 31.12 -63.075 -13 -50.075
1231.847 | -83.445 H 1.29 26.12 -58.615 -13 -45.615
3258.771 | -81.708 H 1.62 25.41 -57.918 -13 -44.918
Test Mode; Mid: 440.000MHz, Channel Spacing 25KHz
Frequency R?:\(/jé?g Antenna |Cable loss| Ant.Gain Err;;sellon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
160.161 -96.862 Y 0.24 31.35 -65.752 -13 -52.752
360.066 -93.541 \Y 0.26 31.34 -62.461 -13 -49.461
673.430 -96.312 \Y 0.42 31.24 -65.492 -13 -52.492
879.353 -95.519 Vv 0.58 30.71 -65.389 -13 -52.389
1318.210 | -84.419 \Y 1.23 26.38 -59.269 -13 -46.269
3861.515 | -82.143 Vv 1.68 25.47 -58.353 -13 -45.353
286.886 -94.784 H 0.43 31.24 -63.974 -13 -50.974
405.898 -99.257 H 0.45 30.68 -69.027 -13 -56.027
682.111 -98.482 H 0.64 30.85 -68.272 -13 -55.272
880.557 -94.094 H 0.79 31.12 -63.764 -13 -50.764
1322.314 | -83.064 H 1.29 26.12 -58.234 -13 -45.234
3262.779 | -80.712 H 1.62 25.41 -56.922 -13 -42.260
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Test Mode: High: 469.950MHz, Channel Spacing 25KHz

Frequency R?:\%?g Antenna |Cable loss| Ant.Gain Enr:/i}llon Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
154.653 -92.795 Y 0.24 31.35 -61.685 -13 -48.685
360.577 -91.631 \Y 0.26 31.34 -60.551 -13 -47.551
669.537 -91.879 Y 0.42 31.24 -61.059 -13 -48.059
936.477 -95.178 Y 0.58 30.71 -65.048 -13 -52.048

1408.666 | -79.966 \Y 1.23 26.38 -54.816 -13 -41.816

3858.561 | -80.190 Y 1.68 25.47 -56.400 -13 -43.400
287.087 -92.847 H 0.43 31.24 -62.037 -13 -49.037
400.569 -94.980 H 0.45 30.68 -64.750 -13 -51.750
678.441 -96.237 H 0.64 30.85 -66.027 -13 -53.027
935.620 -95.341 H 0.79 31.12 -65.011 -13 -52.011

1407.876 | -86.837 H 1.29 26.12 -62.007 -13 -49.007

3264.372 | -75.999 H 1.62 25.41 -52.209 -13 -39.209
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3.5. Transient Frequency Behavior

3.5.1.Test Specification

Test Requirement:

FCC Part 90.214

Test Procedure:

wle ', 2
Test Setup:
Oscilloscope EUT
Masi Transient
Channel Time Fl:\ll:::::: Duration
Bandwidth Intervals . q ! Limit (ms)
_ Difference p-
(kHz) (Notes 1, 2) (kFz) 138-174 | 406.1-512
MHz MHz
t =25 5 10
25 t +12.5 20 25
Test Limit i 25 5 10
t £12.5 5 10
12.5 t £6.25 20 25
ts £12.5 5 10
t +6.25 5 10
6.25 t £3.125 20 25
ts +6.25 5 10
The EUT was set in the climate chamber and connected to an

external DC power supply and AC power supply. The RF output was
directly connected to Oscilloscope. The coupling loss of the
additional cables was recorded and taken in account for all the
measurements. The result was recorded.

Test Result:

PASS
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3.5.2.Test Data

Test Plots for channel spacing 25KHz, EUT power setting: Maximum.
Power On
E Keysight Analog Demod - FM ==

RL [ RF [s0q ac | | | SENSE:PULSE] [ ALIGNAUTO [ 07:49:22 PM May 12, 2025
Eenter Freq 440.000000 MHz | Center: 440.000 MHz Channel BW: 25.000 kHz LPF: 15 kHz
DemodTime 160 s +«p. Trig:RF Burst Avg|Hold: 1/1 HPF: 50 Hz
#Atten: 30 dB De-emphasis: Off BPF: Off

Demod Waveform

3.13 kHz/dv Ref O Hz
Lin '

125 kHz

939 kHZ R

.26 ki ST

343 kHz e

-3A3kHZ m

626 kHr m

-9.39kHz

“125kHT

Center 440 MHz
Sweep 100 ms

IMSG % STATUS

Power Off
Fﬂ Keysight Analog Demod - FM =R =

RL | RF [s0a  ac | [ | SENSE:PULSE [ ALIGN AUTO | 07:48:46 PM May 12, 2025
ICenter Freq 440.000000 MHz ‘ Center: 440.000 MHz Channel BW: 25.000 kHz LPF: 16 kHz
DemodTime 760 s +p. Trig: RF Burst Avg|Hold: 111 HPF: 50 Hz
#Atten: 30 dB De-emphasis: Off BPF: Off

Demod Waveform

3.13 kHz/dv Ref O Hz
Lin

125 kHz

939 kHz i

B.26 kHz by HHHIH

3143 kHz ey L1 HEH

-313kHz HiU 1 i

-6.26 kHz L i o

-9.39 kHz

-125kHz

Center 440 MHz
Sweep 100 ms

MSG [& STATUS

Remark: Only list the worst data for channel spacing 25KHz, modulation GMSK.
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3.6. Behavior Frequency Stability

3.6.1.Test Specification

Test Requirement:

FCC Part 90.213

Test Method:

FCC part 2.1055, ANSI C63.26-2015 Section 5.6

Test Setup:

=

RF Communication
Test Set

Equipment

ACI/DC
Adapter

Mini-Circuit
Combiner

RF Detector

Modulation
Analyzer

Hewlett Packard
Infinium Digitizing
Oscilloscope

Test Procedure:

Method of Measurement:

After temperature stabilization (approx. 20 min for each stage), the
frequency for the lower, the middle and the highest frequency range
was recorded. For Frequency stability Vs. Voltage the EUT was
connected to a DC power supply or AC power supply and the
voltage was adjusted in the required ranges.

Test Result:

PASS
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3.6.2. Test Data

Conclusion: PASS
iloee Voltage Frequency error frequency error
10 17.48 0.040
Middle Channel 1L -7.85 -0.018
12 24.69 0.056
6.25KHz Channel 13 583 0o
Spacing 11 119 So2e
15 19.17 0.044
10 2.13 0.005
Middle Channel 11 21.89 0.050
12 25.21 0.057
12.5KHz Channel
Spacin 13 -2.63 -0.006
pacing 14 -5.28 -0.012
15 -2.65 -0.006
Limit 2.5ppm
10 14.50 0.033
Middle Channel 11 25.11 0.057
12 12.21 0.028
25KHz Channel
Spacin 13 13.22 0.030
pacing 14 -1.19 -0.003
15 11.53 0.026
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Mode Temperature Frequency error frequency error
{9 (Hz) (ppm)
-30 -0.74 -0.002
-20 3.67 0.008
-10 13.01 0.030
Middle Channel 0 14.48 0.033
6.25KHz Channel 10 12.11 0.028
Spacing 20 23.05 0.052
30 7.49 0.017
40 9.39 0.021
50 26.22 0.060
Limit lppm
-30 -0.42 -0.001
-20 -2.01 -0.005
-10 -9.52 -0.022
Middle Channel 0 14.83 0.034
12.5KHz 10 27.12 0.062
Channel Spacing 20 18.65 0.042
30 28.44 0.065
40 24.56 0.056
50 11.64 0.026
Limit 2.5ppm
-30 1.94 0.004
-20 12.96 0.029
-10 17.42 0.040
Middle Channel 0 16.35 0.037
25KHz 10 -9.56 -0.022
Channel Spacing 20 -2.67 -0.006
30 23.65 0.054
40 21.81 0.050
50 11.59 0.026

Limit

5ppm
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3.7. Modulation Characteristic

Test Requirement:

FCC Part 90.207

Test Result:

According to FCC § 2.1047(d), Part 22, 74, 90 there is no specific
requirement for digital modulation, therefore modulation
characteristic is not presented.
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3.8. Adjacent Channel Power

Test Requirement:

FCC Part 90.221

Eloc L1

N

Test Setup: = —
Spectrum Analyzer EUT
Maximum adjacent power levels for frequencies in the 450-470
MHz band, no need compliance with below -36dBm:
Matirnuirm Maximurm
. o ;n.csg {dEc) fﬁcg (dBc)
imit: rajuancy ot o VICES I davices
Test Limit: 1 watt and abowve 1
loss wiatt
B KHZ o 55 dBc 60 dBc
B0 KHZ oo 70 dBe 70 dBc
FERHZ o 70 dBc 70 dBc

Test method:

the wanted frequency

The resolution bandwidth of the spectrum analyzer was set at 100
Hz and the spectrum was recorded in the Frequency band 0Kz from

Test result:

Pass.

GMSK 25KHz spacing 450MHz-470MHz

Carrier frequency Test Frequency Test Value Limit Result
(MH2) (MH2) (dBm) (dBm)

449.925 -32.808 44-70=-26 PASS

449.95 -41.562 44-70=-26 PASS

450.000 449.975 -41.348 44-60=-16 PASS

450.025 -35.256 44-60=-16 PASS

450.05 -36.523 44-70=-26 PASS

450.075 -33.752 44-70=-26 PASS

469.875 -39.900 44-70=-26 PASS

469.900 -39.060 44-70=-26 PASS

469.950 469.925 -37.671 44-60=-16 PASS

469.975 -36.882 44-60=-16 PASS

470.000 -37.997 44-70=-26 PASS

470.025 -40.074 44-70=-26 PASS
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GMSK 25KHz spacing 450MHz-470MHz

449.925MHz

449.95MHz

[ Keynight Spectnum Analyzer - Swept SA

Marker 1 580.800 ms
PNO: Close Ly Trig: Free Run
IFGaicLow Atten: 36 0B

Ref Offset 10 dB.
Ref 35.00 dBm

Center 449925000 MHz
Res BW 100 Hz

KR, MODE THC
| N 1]

#VBW 100 Hz

vg Type: Log-Pwr
AvgHold:>1001100

[t  5808ms[ 32808dBm| [ [ |
- @ r— @ o 1

Peak Search

Mkr1 580.8 ms|
2.808 dBm)|

Next Pk Right|

Span 0 Hz|

Sweep 800.0 ms (1001 pts))

LUE

[ Keynight Spectnum Analyzer - Swept SA

Marker 1 588.000 ms

PHO: Close ta Trig: FreeRun

IFGaincLow Atten: 36 0B

Ref Offset 10 dB.
Ref 35.00 dBm

Center 449950000 MHz
Res BW 100 Hz

KR, MODE THC

#VBW 100 Hz

Tt|  tegoms| 4iséedem| [ [
- r— @ 1

s Peak Search
Avg[Hold:>100/100

Next Pk Right|

Span 0 Hz
Sweep 800.0 ms (1001 pts))

LUE

449.975MHz

450.025MHz

[ Keynight Spectnum Anslyzer - Swept SA

Marker 1 130.400 ms Avg Typa: L
Trig: Free Run
Atten: 36 0B

PHO: Close Ly,
IFGaincL ow

Ref Offset 10 dB.
Ref 35.00 dBm

(Center 449.975000 MHz
Res BW 100 Hz

WKF, MODE TAC C1

#VBW 100 Hz

og-Pur
Avg|Hold:>100/100

Peak Search

Mkr1 130.4 ms|

-41.348 dBm)|

Next Pk Right]

Span 0 Hz

Sweep 800.0 ms (1001 pts)

e e

[ Keynight Spectnum Anslyzer - Swept SA

Marker 1 296.000 ms
PHO: Close Ly
IFGaincLow Atten: 35 0B
Ref Offset 10 dB.
Ref 35.00 dBm

(Center 450.025000 MHz
Res BW 100 Hz

MKF, MODE T

Trig: Fres Run

T Peak Search

vo og-Pur
Avg|Hold:>100/100

Next Pk Right]

Span 0 Hz,
Sweep 800.0 ms (1001 pts)

450.05MHz

450.075MHz

[ Vot Spectrum Ansycer - Swept 54

Marker 1 568.800 ms e Avg Hold:»1061100

Aren: 36 0B

PNO: Close Ly
IFGaincL ow

Ref Offset 10 dB.
Ref 35.00 dBm

Center 450,050000 MHz
Res BW 100 Hz

#VBW 100 Hz

Peak Search

-36.523 dBm

Next Pk Right|

Span 0 Hz,

Sweep 800.0 ms (1001 pts)|

[ Vot Spectrum Ansycer - Swept 54

Marker 1 336.000 ms
Trig: Free Run
Aten: 36 B

PNO: Close Ly
IFGaincL ow

Ref Offset 10 dB.
Ref 35.00 dBm

Center 450,075000 MHz

Res BW 100 Hz #VBW 100 Hz

33752 dBm

o Peak Search
Avg|Hold:>100/100

0 ms|
TS" dBm|

Next Pk Right|

Span 0 Hz
Sweep 800.0 ms (1001 pts)|

450MHz
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[ Keynight Spectnum Analyzer - Swept SA

469.875MHz

469.9MHz

Marker 1 708.800 ms

PHO: Close Ly,

IF Gai

Ref Offset 10 dB.
Ref 35.00 dBm

Center 469.875000 MHz
Res BW 100 Hz

WK MODE

Trig: Fres Run

Low Atten: 36 0B

#VBW 100 Hz

v Type: Log-Pi
Avg|Hold:> 100/

wr
00
Mkr1 708.8 msi

39.900 dBm

Next Pk Right|

Span 0 Hz|

Sweep 800.0 ms (1001 pts))

[ Keynight Spectnum Analyzer - Swept SA

Marker 1 731.200 ms
Trig: Free Run
Atten: 36 0B

vg Type: Log-Pwr
AvgHold:>1001100

PHO: Close Ly,
IFGaincLow

Ref Offset 10 dB.
Ref 35.00 dBm

\Center 469.900000 MHz

Span 0 Hz
Res BW 100 Hz

Sweep 800.0 ms (1001 pts))

469.925MHz

469.975MHz

[ — Xepight Spectnum Anslyzes - Swept 54

Marker 1 111.200 ms

Ref Offset 10 dB.
Ref 35.00 dBm

‘Center 469.925000 MHz
Res BW 100 Hz

#VBW 100 Hz

Type: Log-Par

9
Trig: Free Run Avg[Hold: 617100

Aren: 36 0B

Sweep

Mkr1 111.2 ms|
dBm

Next Pk Right]

Span 0 Hz
800.0 ms (1001 pts)|

[ Xeyiopt Spectm Ansyze - Smept 54
Avg Type: Log-Pwr

Marker 1 111.200 ms I DRI Trig: Free Run AvglHold: 541100

IFGaincL ow Arten: 36 0B

Ref Offset 10 dB.

Ref 35.00 dBm

Next Pk Right]

\Center 469.975000 MHz Span 0 Hz

800.0 ms (1001 pts)|

[ — Xepight Spectnum Anslyzes - Swept 54

470.0MHz

470.025MHz

Marker 1 227.200 ms

Ref Offset 10 dB.
Ref 35.00 dBm

‘Center 470.000000 MHz
Res BW 100 Hz

KR, MODE TR %
Sy N (1]t 0 2272msf
T

2
3
4
5
6
7

#VBW 100 Hz

g Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

Aren: 36 0B

37807dBm| [ |
I I A

Next Pk Right]

Span 0 Hz,

Sweep 800.0 ms (1001 pts)|

WVALUE -
[
[

[ Keysight Spectrum Analyzer - Swept 54
RG]
Avg Type: Log-Pwr ™
Marker 1 539 200 m= PND: Close ey Tg: Free Run AvgHold:>100/100
IF GaircL ow Atten: 36 0B
Ref Offset 10 dB
Ref 35.00 dBm

Mkr1 539.2 ms
-40.074 dBm

Next Pk Right]

\Center 470.025000 MHz

Span 0 Hz
Res BW 100 Hz

#VBW 100 Hz Sweep 800.0 ms (1001 pts)|

469.95MHz
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4FSK 25KHz spacing 450MHz-470MHz

Carrier frequency Test Frequency Test Value Limit Result
(MH2) (MH2) (dBm) (dBm)

449.925 -42.540 44-70=-26 PASS

449.95 -42.654 44-70=-26 PASS

450.000 449.975 -40.656 44-60=-16 PASS

450.025 -41.607 44-60=-16 PASS

450.05 -43.088 44-70=-26 PASS

450.075 -42.268 44-70=-26 PASS

469.875 -38.708 44-70=-26 PASS

469.900 -37.959 44-70=-26 PASS

469.950 469.925 -38.054 44-60=-16 PASS

469.975 -38.325 44-60=-16 PASS

470.000 -38.249 44-70=-26 PASS

470.025 -37.480 44-70=-26 PASS
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GMSK 25KHz spacing 450MHz-470MHz

449.925MHz

449.95MHz

[ Keynight Spectnum Analyzer - Swept SA

Marker 1 384.000 ms

PHO: Close Ly,

IFGaincLow

Ref Offset 10 dB.
Ref 35.00 dBm

Center 449925000 MHz
Res BW 100 Hz

#VBW 100 Hz

[ Keynight Spectnum Analyzer - Swept SA

Marker 1 632.000 ms

vg Type: Log-Pwr
AvgHold:>1001100

Trig: Free Run
Atten: 36 0B IFGainLow
kr1 384.0 ms|

Ref Offset 10 4B
2.540 dBm

Ref 35.00 dBm

Next Pk Right|

Center 449950000 MHz
Res BW 100 Hz

Span 0 Hz
Sweep 800.0 ms (1001 pts))

PHO: Close Ly,

#VBW 100 Hz

vg Type: Log-Pwr
Trig: Fres Run AvglHold: 78/100
Atten: 36 dB.

Next Pk Right|

Span 0 Hz
Sweep 800.0 ms (1001 pts))

449.975MHz

450.025MHz

[ Keynight Spectnum Anslyzer - Swept SA

Marker 1 694.400 ms

PNO: Close
IFGaincL ow

Ref Offset 10 dB.
Ref 35.00 dBm

(Center 449.975000 MHz
Res BW 100 Hz

WKF, MODE TAC C1

#VBW 100 Hz

nm--—

[ Keynight Spectnum Anslyzer - Swept SA

Type: Log-Pwr Marker 1 568.000 ms

vg
Trig: Fres Run AvglHold:>100/100

PHO: Close Ly,
Atten: 36 0B IFGainaLow

Mkr1 694.4 ms

f Offset
-40.656 dBm)| Ref Offset 10 dB.

Ref 35.00 dBm

Next Pk Right]

Span 0 Hz,
Sweep 800.0 ms (1001 pts)

(Center 450.025000 MHz
Res BW 100 Hz

MKF, MODE T

Trig: Fres Run

#VBW 100 Hz

Avg Type: Log-Pwr
Avg|Hold: T6/100
Atten: 36 dB

Mkr1 568.0 msi
-41.607 dBm)|

Next Pk Right]

Span 0 Hz,
Sweep 800.0 ms (1001 pts)

e A
e

450.05MHz

450.075MHz

[ Vot Spectrum Ansycer - Swept 54
Marker 1 638.400 ms
PNO: Close
IF Gaircl ow

Ref Offset 10 dB.
Ref 35.00 dBm

‘Center 450.050000 MHz
Res BW 100 Hz

#VBW 100 Hz

[ Vot Spectrum Ansycer - Swept 54

Type: Log-P

AvgHord: sarioe Marker 1 292.800 ms

Trig: Free Run

PNO: Close Ly
Arten: 36 0B IFGaincl ow

Mkr1 638.4 ms|

Ref Offset 10 dB.
-43.088 dBm

Ref 35.00 dBm

Next Pk Right|

‘Center 450.075000 MHz
Res BW 100 Hz

Trig: Free Run
Atten: 36 0B

vg Type: Log-Pwr
Avg|Hold:>100/100

Sweep 800.0 ms (1001 pts)|

2928 ms! 43 268 dBm

450MHz
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[ Keynight Spectnum Analyzer - Swept SA

469.875MHz

469.9MHz

Marker 1 100.000 ms

PNO: Close
IFGaincLow

Ref Offset 10 dB.
Ref 35.00 dBm

Center 469.875000 MHz
Res BW 100 Hz

WK MODE

05:11
vg Type: Log-Pwr

Trig: Fres Run AvglHold:>100/100

Atten: 36 dB.

Mkr1
38

Next Pk Right|

Span 0 Hz|

#VBW 100 Hz Sweep 800.0 ms (1001 pts))

[ Keynight Spectnum Analyzer - Swept SA

Marker 1 79.2000 ms Trig: Fraa Ran

PHO: Close Ly,
Atten: 36 4B

IFGaincLow

Ref Offset 10 dB.
Ref 35.00 dBm

\Center 469.900000 MHz

Res BW 100 Hz #VBW 100 Hz

vg Type: Log-Pwr
AvgHold:>1001100

Kr1 79.20 ms
-37.959 dBm|

Next Pk Right|

Span 0 Hz|

Sweep 800.0 ms (1001 pts))

[ — Xepight Spectnum Anslyzes - Swept 54

469.925MHz

469.975MHz

Marker 1 98.4000 ms

Ref Offset 10 dB.
Ref 35.00 dBm

‘Center 469.925000 MHz
Res BW 100 Hz

Type: L

og-
Trig: Free Run Avg|Hold:>100/100

Aren: 36 0B

Mkr1 98.40 ms|
.054 dBm|

Next Pk Right]

Span 0 Hz,

#VBW 100 Hz (1001 pts)

[ — Xepight Spectnum Anslyzes - Swept 54

Marker 1 449.600 ms Type: L
Trig: Free Run

Aren: 36 0B

PNO: Close Ly
IFGaincL ow

Ref Offset 10 dB.
Ref 35.00 dBm

\Center 469.975000 MHz

800.0 ms (1001 pts)|

9 og-Pur
Avg|Hold:>100/100

Mkr1 449.6 ms|
-38.325 dBm

Edlmeglsurb
Names

Register 1
(empty)
Register 2|
(empty)

Span 0 Hz, Register3

(empty)

[ — Xepight Spectnum Anslyzes - Swept 54

470.0MHz

470.025MHz

Marker 1 428.800 ms

Ref Offset 10 dB.
Ref 35.00 dBm

‘Center 470.000000 MHz
Res BW 100 Hz

AR MODE T %
Sy N [1]¢] 4288 ms!
|

2
3
4
5
6
7

#VBW 100 Hz

06:08:56 P11
Type: L

9 og-
Trig: Free Run Avg|Hold:>100/100

Aten: 36 B
249 dBm)|

Next Pk Right]

Span 0 Hz
Sweep 800.0 ms (1001 pts)|

e G ™ WVALUE -
ETFTTETT I N R
— T

[ — Xepight Spectnum Anslyzes - Swept 54

]
Marker 1 416,800 m= PND: Close ey Tg: Free Run AvgHold:>100/100
IF GaircL ow Atten: 36 0B
Ref Offset 10 dB
Ref 35.00 dBm

\Center 470.025000 MHz

Res BW 100 Hz #VBW 100 Hz

Type: Log-Pur

Next Pk Right]

“Span 0 Hz

Sweep 800.0 ms (1001 pts)|

469.95MHz
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4. Test Setup Photo

4.1.Photos of Radiated Emission
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i
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5. Photos of EUT
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1 @ Geoelectron
g | Wireless Data Transceiver Module | i

Model: TRM230
Frequency:410~470MHz

SIN:TRM23025030393
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(2 Geoelectron
Wireless Data Transceiver Module

Model: TRM230
Frequency:410~470MHz

S/N:TRM23025030393
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