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8. RADIATED EMISSIONS

8.1.Limit

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.209, all the other emissions shall be at least 20dB below the fundamental emissions,

or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9-410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-3825 1435 -1626.5 9.0-92
420725 - 420775 73-74.6 1645.5-1646.5 93-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 - 121.94 1718.8-1722.2 1325-134
6.31175-631225 123-138 2200 - 2300 14.47-14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260 - 3267 23.6-240
1229-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3338 36.43-36.5
12.57675 - 12.57725 322-3354 3600 - 4400 )
RSS-GEN Restricted frequency band
MHz MHz GHz
0.090 - 0.110 149.9 - 150.05 9.0-9.2
0.495 - 0.505 156.52475 - 156.52525 9.3-9.5
2.1735 - 2.1905 156.7 - 156.9 10.6 - 12.7
3.020 - 3.026 162.0125 - 167.17 13.25-13.4
4.125-4.128 167.72 - 173.2 14.47 - 14.5
417725 - 4.17775 240 — 285 15.35-16.2
4.20725 - 4.20775 322-335.4 17.7-21.4
5.677 - 5.683 399.9 - 410 22.01-23.12
6.215 - 6.218 608 - 614 23.6-24.0
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6.26775 - 6.26825 960 - 1427 31.2-31.8

6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710

8.37625 - 8.38675

1718.8 - 1722.2

8.41425 - 8.41475 2200 - 2300
12.29-12.293 2310 - 2390
12.51975 - 12.52025 2483.5 - 2500
12.57675 - 12.57725 2655 - 2900
13.36 - 13.41 3260 — 3267
16.42 - 16.423 3332 - 3339
16.69475 - 16.69525 3345.8 - 3358
16.80425 - 16.80475 3500 - 4400
25.5-25.67 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
74.8-75.2 8025 — 8500
108 - 138

Note 1: Certain frequency bands listed in table 7 and in bands above 38.6 GHz are designated for
licence-exempt applications. These frequency bands and the requirements that apply to related devices
are set out in the 200 and 300 series of RSSs.
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15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uv/im dB(uV)/m
0.009-0.490 300 2400/F(KHz) /
0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 29.5
30 ~ 88 3 100 40.0
88 ~ 216 3 150 435
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
Above 1000 3 74.0 dB(uV)/m (Peak)
54.0 dB(uV)/m (Average)

Note: The peak limit is 20 dB higher than the average limit

Table 5 — General field strength limits at frequencies above 30 MHz

Frequency (MHz) Field strength {pV/m at 3 m)

30-38 100

85 - 216 150

216 — 960 200

Above 960 500

Fregquency Magnetic field strength (H-Field) (pA/m) Measurement distance (m)
g - 490 kHzNotE 1 6.37/F (F in kHz) 300

490 - 1705 kHz 63.7/F (F in kHz) 30

1.705 - 30 MHz 0.03 30

Mote 1: The emission limits for the ranges 9-90 kHz and 110-490 kHz are based on measurements employing a
linear average detector.
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8.2.Block Diagram of Test setup
8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 30MHz

Distance = 3m .
Computer [~

Pre -Amplifier
EUT

! J
|l«—— Turn table

T —— Receiver

| Ground Plane |

8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

e
(Reference Point)

Turn Table
1.5m(L)*1.0m(W)*0.8m(H) —» (Wood)

AMP H Receiver H PC System

8.2.2 In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.
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8.3.Test Procedure
(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic

chamber.

(2) Setup EUT and simulator as shown in section 1.4 and 6.1

(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan procedure was
first performed in order to find prominent radiated emissions.

(a) Change work frequency or channel of device if practicable.

(b) Change modulation type of device if practicable.

(c) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces
highest emissions

(4) Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was
investigated

(5) For final emissions measurements at each frequency of interest, the EUT were rotated and the
antenna height was varied between 1m and 4m in order to maximize the emission. Measurements in
both horizontal and vertical polarities were made and the data was recorded. In order to find the
maximum emission, the relative positions of equipments and all of the interface cables were changed
according to ANSI C63.10:20130on Radiated Emission test.

(6) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RBW is set at IMHz, VBW is set

at 10Hz for Average measure.

8.4.Test Result

We have scanned the 10th harmonic from 9KHz to the EUT’s highest frequency.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.
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From 30MHz to 1000MHz: Conclusion: PASS
Vertical:

80.0 dBu¥/m

70

60
FCC Part 15 Class B Radiation [30-1000]

su f

40
BW
30 5 M
i) 3 3 4

20

10

0.0

30.000 40 50 60 70 80 [MHz] 300 400 500 OO 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Deagree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree Comment

41.9232 10.89 14.27 2516 4000 -14.84 peak

55.3112 1243 13.47 2590 4000 -1410 peak

156.1472 9.79 14.76 2455 4350 -1895 peak

453.4611 11.40 17.31 28.71 46.00 -1729 peak

1
2
3
4 336.3102 1014 14.61 2475 46.00 -2125 peak
5
6

* 7245151 1257 21.72 3429  46.00 -11.71 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal:

80.0 dBuW/m

70

60

FCC Part 15 Class B Radiation [30-1000)
50 |_
I
40 |
&
30 ?WM
1 2 3 4
[P

s et

10

0.0

30.000 40 50 60 70 80 [MHz) 300 400 500 K00 700  1000.000
No. Mk. Freg. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree Comment

1 30.9040 1096 13.54 24 50 4000 -1550 peak

2 47 1158 977 13.96 2373 4000 -1627 peak

3 136.3164 11.00 13.84 24 84 4350 -1866 peak

4 330.1949 1008 14.49 24 57 4600 -2143 peak

5 5532712 1123 18.96 30.19 4600 -1581 peak

6 * 7052146 1338 2145 3483 4600 -11.17 peak

Note: 1. *Maximum data; x:Over limit; :over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.

Remark: All modes have been tested, and only worst data of GFSK 2402MHz was listed in this report.
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From 1G-25GHz

Test Mode: GFSK TX Low

Freq |Read Level Polar | Antenna Cable Amp Result Limit Margin
(MHz) | @Buvim) | BV | Factor sy | T2 | Buvim) | @Buvim) | @By | REMA
(dB/m) (dB)
4804 44.68 \% 33.95 10.18 34.26 54.55 74 -19.45 PK
4804 34.65 \% 33.95 10.18 34.26 44.52 54 -90.48 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 48.03 H 33.95 10.18 34.26 57.90 74 -16.10 PK
4804 36.95 H 33.95 10.18 34.26 46.82 54 -7.18 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: GFSK TX Mid
4882 41.99 \% 33.93 10.2 34.29 51.83 74 -22.17 PK
4882 33.93 \% 33.93 10.2 34.29 43.77 54 -10.23 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 43.67 H 33.93 10.2 34.29 53.51 74 -20.49 PK
4882 36.38 H 33.93 10.2 34.29 46.22 54 -7.78 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: GFSK TX High
4960 46.37 \% 33.93 10.2 34.29 56.21 74 -17.79 PK
4960 33.16 \% 33.93 10.2 34.29 43.00 54 -11.00 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 44.66 H 33.93 10.2 34.29 54.50 74 -19.50 PK
4960 31.80 H 33.93 10.2 34.29 41.64 54 -12.36 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test Mode: /4 DQPSK TX Low

Freq |Read Level Polar | Antenna Cable Amp Result Limit Margin
(MHz) | @Buvim) | BV | Factor sy | T2 | Buvim) | @Buvim) | @By | REMA
(dB/m) (dB)
4804 46.39 \% 33.95 10.18 34.26 56.26 74 -17.74 PK
4804 34.57 \% 33.95 10.18 34.26 44.44 54 -9.56 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 46.34 H 33.95 10.18 34.26 56.21 74 -17.79 PK
4804 34.51 H 33.95 10.18 34.26 44.38 54 -9.62 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: /4 DQPSK TX Mid
4882 42.56 \% 33.93 10.2 34.29 52.40 74 -21.60 PK
4882 36.80 \% 33.93 10.2 34.29 46.64 54 -7.36 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 43.92 H 33.93 10.2 34.29 53.76 74 -20.24 PK
4882 33.46 H 33.93 10.2 34.29 43.30 54 -10.70 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: /4 DQPSK TX High
4960 43.72 \% 33.93 10.2 34.29 53.56 74 -20.44 PK
4960 36.12 \% 33.93 10.2 34.29 45.96 54 -8.04 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 44.50 H 33.93 10.2 34.29 54.34 74 -19.66 PK
4960 35.15 H 33.93 10.2 34.29 44.99 54 -9.01 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Test Mode: 8DPSK TX Low

Freq |Read Level Polar | Antenna Cable Amp Result Limit Margin
(MHz) | @Buvim) | BV | Factor sy | T2 | Buvim) | @Buvim) | @By | REMA
(dB/m) (dB)
4804 48.11 \% 33.95 10.18 34.26 57.98 74 -16.02 PK
4804 35.15 \% 33.95 10.18 34.26 45.02 54 -8.98 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
4804 45.32 H 33.95 10.18 34.26 55.19 74 -18.81 PK
4804 35.63 H 33.95 10.18 34.26 45.50 54 -8.50 AV
7206 / / / / / / / / /
9608 / / / / / / / / /
Test Mode: 8DPSK TX Mid
4882 43.20 \% 33.93 10.2 34.29 53.04 74 -20.96 PK
4882 35.74 \% 33.93 10.2 34.29 45.58 54 -8.42 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
4882 46.39 H 33.93 10.2 34.29 56.23 74 -17.77 PK
4882 33.31 H 33.93 10.2 34.29 43.15 54 -10.85 AV
7323 / / / / / / / / /
9764 / / / / / / / / /
Test Mode: 8DPSK TX High
4960 45.20 \% 33.93 10.2 34.29 55.04 74 -18.96 PK
4960 36.13 \% 33.93 10.2 34.29 45.97 54 -8.03 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 43.50 H 33.93 10.2 34.29 53.34 74 -20.66 PK
4960 32.49 H 33.93 10.2 34.29 42.33 54 -11.67 AV
7440 / / / / / / / / /
9920 / / / / / / / / /
Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor

2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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Conducted RF Spurious Emission
TX. Spurious NVNT 1-DH1 2402MHz Antl Emission

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.62 dé @ RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 6.40 dBm)|
10 dBm—L 2.402070 GHz|
Y m2[1] -37.04 dBm
0 dBm 18.282830 GHz|
A0 dBM—n 99 637 dam
-20 dem
-30 dem

M

-40 dBm—H e

-60 dBm
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.40207 GHz 6.40 dBm
Mz 1 18.28283 GHz -37.04 dBm
M3 1 4.751366 GHz -39.50 dBm
M4 1 7.037491 GHz -40.86 dBm
M5 1 9.458614 GHz -39.78 dBm
il ] w
Date: 25.APR.2024 16:45:52

TX. Spurious NVNT 1-DH1 2441MHz Antl Emission

Spectrum | :%’n

Ref Level 20.00 dém Offset 7.78 dé @ RBW 100 kHz
Att 30de SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 5.10 dBm)|

2.440900 GHz
m2[1] -37.34 dBm
0 dem 22.176567 GHz|
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-10 dBm—H

D1 -11.936 dBrm

-20 dBm

-30 dem

-40 dBm N x

-60 dBm
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Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 2.4409 GHz 5.10 dBm
Mz 22.176567 GHz -37.34 dBm
M3 4.987831 GHz -40.52 dBm
M4 7.196311 GHz -42.03 dBm
M5 09.728608 GHz -40.72 dBm

Il J e

Date: 25.APR.2024 16:48:26
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Tx. Spurious NVNT 1-DH1 2480MHz Antl Emission

Spectrum :%’n
Ref Level 20.00 dBm Offset 7.60 dé & RBW 100 kHz
Att 30de SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 1.87 dBm)|
10 dBm 2.479720 GHz
M m2[1] -37.62 dBm
0 dem 15.809649 GHz|
-10 dBm
D1 -13.290 dBm
-20 dBm
-30 dem

)

-40 dBm

M4 M5
_ ¥

-60 dBm
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.47972 GHz 1.87 dBm
Mz 1 15.809649 GHz -37.62 dBm
M3 1 4.800776 GHz -41.33 dBm
M4 1 7.606596 GHz -41.67 dBm
M5 1 09.917427 GHz -40.56 dBm

Il

Date: 25.APR.2024 16:51:

TX. Spurious NVNT 2-DH1 2402MHz Antl Emission

Spectrum |

(=)

Ref Level 20.00 dBm
Att 30 dB
SGL Count 100/100

Offset 7.62 dB & RBW 100 kHz
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Date: 25.AFR.2024

17:45:00
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Tx. Spurious NVNT 2-DH1 2441MHz Antl Emission

Spectrum :%’n
Ref Level 20.00 dém Offset 7.78 dé @ RBW 100 kHz
Att 30de SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 1.51 dBm)|
10 dBm 2.440900 GHz|
“‘T’ m2[1] -36.98 dBm)|
0 dBm 22.001865 GHz
-10 dBm
D1 -16.500 dBrr
-20 dBm
-30 dem o
M3 h M5
M4
-40 dBm X
-60 dBm
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.4409 GHz 1.51 dBm
Mz 1 22.001865 GHz -36.98 dBm
M3 1 5.069888 GHz -40.83 dBm
M4 1 7.458364 GHz -42.22 dBm
M5 1 09.895369 GHz -40.68 dBm
il ] (]
Date: 25.APR.2024 17:46:21

TX. Spurious NVNT 2-DH1 2480MHz Antl Emission

Spectrum |

(=)

Ref Level 20.00 dBm
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e Ll Ll el

-3.02 dBm
-37.70 dBém
-41.43 dBm
-41.39 dBm
-40.59 dBm

Il

Date: 25.AFR.2024
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Tx. Spurious NVNT 3-DH1 2402MHz Antl Emission

Spectrum :%’n
Ref Level 20.00 dBm Offset 7.62 dé @ RBW 100 kHz
Att 30de SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] 1.86 dBm)|
10 dBm 2.402070 GHz|
"'rl M2[1] -37.06 dBm
0 dBm 14.579677 GHz|
-10 dBm
D1 -15.094 dBmy
-20 dBm
-30 dem e
M3 M4 MS
-40 dBm o L X
-60 dBm
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.40207 GHz 1.86 dBm
Mz 1 14.579677 GHz -37.06 dBm
M3 1 4.696661 GHz -41.31 dBm
M4 1 7.058667 GHz -41.96 dBm
M5 1 0.669492 GHz -41.02 dBm
il ] wi
Date: 25.APR.2024 1B:20:47

TX. Spurious NVNT 3-DH1 2441MHz Antl Emission

Spectrum |

(=)

Ref Level 20.00 dBm
Att 30 dB
SGL Count 10/10

Offset 7.78 dB & RBW 100 kHz
SWT 265 ms @ VBW 300 kHz

Mode Sweep

@ 1Pk Max

M1[1] 1.57 dBm
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-40 dBm
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M1
M2
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M4
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2.4409 GHz
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5.001066 GHz
7.240428 GHz
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-40.90 dBm
-40.81 dBm
-40.87 dBm
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Tx. Spurious NVNT 3-DH1 2480MHz Ant1 Emission

Spectrum | :%’n

Ref Level 20.00 dBm Offset 7.60 dé & RBW 100 kHz

Att 30de SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10
@ 1Pk Max
M1[1] -0.53 dBm
10 dBm 2.479720 GHz|
M M2[1] -37.64 dBm
0 dBm 18.259007 GHz|
-10 dBm
D1 -16.828 dB
-20 dBm =
-30 dem T
M3 M4 M5
-40 dBm
-60 dBm
-70 dem
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.47972 GHz -0.53 dBm
Mz 1 18.259007 GHz -37.64 dBm
M3 1 5.130769 GHz -40.68 dBm
M4 1 7.365719 GHz -41.69 dBm
M5 1 0.889193 GHz -41.17 dBm
il ] (]

Date: 25.APR.2024 18:23:35
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9. BAND EDGE COMPLIANCE
9.1.Block Diagram of Test Setup

M, .-“-. My _.-';'-,. 5 ';*:_ ..-';'\, .-"'; .-'.'\ i Y "". iy _.-"‘-\ I _.-"'-:\ i ) .-";"-. _,:'}.\ .-";-.,
-:‘f- I"-J,". _". ! .‘-\_.I'. .'-l.__l'. .'-,\.." ."_‘,-'. ".1,1 '\I.‘,n' ._l'\:l. ".‘_ ."l .",‘..-'JII I"-_J-'r -‘.J,l" -'._J.". _I'“Il.. .\\_.I'. ILI,I .'-_-l.'lll ,“?.._ .‘-_J." ".".,-' _ll.c.l_ _.-'v
-:-:-.- = I____I -::_ =
< =]
.:-'-':' = :__'.=-
.::'_"-:h Harn Anlenng Antenna Tower - = |
= E EUT uu] i
- | 4
= . E = i
= F | Im .r'-’"

o M I -
= Turntable) LG AW A LW -
= : W/ VARV AR _Q—Q_'

Ground Referance Plana
_l'.l r -
Test Receiver M-l g & et ICanwlm
f |
9.2.Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands shall not
exceed the limits shown in 15.209, all the other emissions outside operation shall be at least 20dB
below the fundamental emissions, or comply with 15.209 and RSS-GEN limits.

9.3.Test Procedure

All restriction band and non- restriction band have been tested , only worse case is reported.
9.4.Test Result

PASS. (See below detailed test data)
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Test Mode: GFSK-Low Hopping-off

Level in dBy/m

2381015000 GHz.
41.001 dBy\im

v

2385530000 GHz
30°490 dBUVInTYr

2300 2320 2340 2380 2330 2400 2420 2440 2450
Frequency in MHz
Test Mode: GFSK-Low Hopping-on
100
85
]
B85
80
75 ECC PART 15 2GHz _ PK
70
E &5
>
3
4 60
<
E e L O O T =
50 2310805000 GHz
45 42.030 dBuVIim
=
40
35 323535000 GHz
30584 GBIy
30
26
0
2300 2320 2340 2380 2380 2400 2420 2440 2450

Note: 1. *:Maximum data; x:Over limit; !:over margin.

Freguency in MHz

Test Mode: GFSK-High Hopping-off

Level in dBuVim

ECC PART.152GHZ  PKH

FCCPAR

2530025000 GHz.
41.654 dBuVim

v

2537440000 GEZ
31202 a5pvin¥

0
2450 2460

2520 2640 2560 2580 2600
Freguency in MHz

Test Mode: GFSK-High Hopping-on

Level in dBuVim

ECC PART.152GHZ  PKH

2.533445000 GHz
42.013 dByVim

v

2537375000 GHz
31:380 dBPVim

0t
2450 2460

2520 2640 2560 2580 2600
Freguency in MHz

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: 11/4 DQPSK-Low Hopping-off

Level in dBy\im

g0 2.320100000 BHz
41440 B Vim

4

3 2337775000 BHz
301 £33 dBEVY

2300 2320 2340 2360 2330 2400 2420
Frequency in MHz

2440 2450

Test Mode: /4 DQPSK-Low Hopping-on

5L £CC PART. 15 2GHz PK

Level in dBuvim

B i e

2 341760000 GHz
41.250 dBpVim

v

31% 2338835000 GHz
30.626 dByVi
30 i

0
2300 2320 2240 2360 2330 2400 2420
Frequency in MHz

Note: 1. *:Maximum data; x:Over limit; !:over margin.

2440 2450

Test Mode: 11/4 DQPSK-High Hopping-off

75 FCS PART 18 26H=-PK-H

Level in dBy\im

2537925000 GHz
e 41.522 dByVIm

v

» 2539525000 GHz
30,826 GBUVImY

0
2450 2460 2480 2500 2520 2640 2680 2580 2600
Frequency in MHz

Test Mode: 11/4 DQPSK-High Hopping-on

75 FCC PART 15 2GHz PKH

Level in dBu\Vim

55 e B w6 IES

50+ 2.633845000 GHz
1 42.583 dBpVim;

46: 7

351 2545715000 GHz
31.306 dBuV/niyp

2450 2460 2480 2500 2520 2540 2560 2580 2600
Freguency in MHz

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Test Mode: 8DPSK-Low Hopping-off

ECC PART. 15 2GHz . Pi

Level in dBpvim

2;320670000 GHz
41.456 dBpVim

v

2.328245000 GF;

30.736 dBpV/m

2320 2340 2360 2380
Freguency in MHz

2400

Test Mode: 8DPSK-Low Hopping-on

100y
05
an
B35
80
75

FCC PART 15 2GHz _PK

70

65

60

Level in dByvim

45
400

w
]

30

25

2327135000 GHz
41.355 dBpVim

v

2.330380000 GHz
21.008 dBpVimW

2420

2440 2450

2300

Note: 1. *:Maximum data; x:Over limit; !:over margin.

2320 2340 2360 2330
Frequency in MHz

2400

2420

2440 2450

Test Mode: 8DPSK-High Hopping-off

Level in dByvim

Test Mode:

Level in dBuVim

FGE PART. 15 26H -PicH

2530055000 GHz.
41.044 dBuVim

v

2 536805000 G
30974 dBuVir

0
2450 2460

2430 2500 2520 2540 2560 2580 2600
Freguency in MHz

8DPSK-High Hopping-on

FCC PART 15 2GHz . PK-H

2 535005000 GHz
41.858 dByVim

v

2531150000 GHz
31200 dB VW

0
2450 2460

2430 2500 2520 2540 2560 2580 2600
Frequency in MHz

2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Conducted Method
GFSK Mode:

Test channel:

Lowest channel

Spe = Spect o
Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
M1[1] 6.39 dBm)| M1[1] 5.99 dBm)|
10 dl 2.40215008/6Hz| 104 2.40405000 lﬁ_ﬂf
m2[1] 46.58 IBm m2[1] 45.43 dprn)
o d 2.40000000|GHz| 0 dem: 2.40000000 ¢
=10 98M—31)) 13 g3s dem ” L0dBm—; 12,010 der |
-20 dem H \ -20 dBm ’
-30 dBm J 1| -30 dBm
40 dBm = — - 40 d M{ - o
s A i I e ol
Pttt o i s Bl o it bl Al ol ey il abiante N A - el
-60 dem -0 dB
-70 dBm 70 dB
Start 2.306 GHz 1001 pts Stop 2.406 GHz Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,40215 GHz 6,39 dem M1 1 2,40405 GHz 5,99 dBm
M2 1| 2.4 GHz -46.58 dBm M2 1 2.4 GHz -45.43 dBm
M3 1 2.39 GHz -48.36 dBm M3 1 2.39 GHz -45.96 dém
M4 1 2.3861 GHz -43.18 dBm 14 1 2.3695 GHz -42.72 dBm
— — — —
W W
3 Date: 25.APR.2024
Spec T Spect T
Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz
o Att 30de SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
M1[1] +.40 dBm) M1[1] 2.74 dBm)|
10l 2.48005000 GHz| - 2.47805000 GHz|
"y m2[1] 46.19 dBm)| b} m2[1] 45.52 dBm)|
2.48350000 GHz| 2.48350000 GHz|
D1 -13.962 dBm D1 -15.306 dBm
0 dBm:
-30 dem
I M4
et e e A e ot e g i i
-60 dem 60 dB
-70 dBm 70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,48005 GHz 4,40 dBm M1 1 2,47805 GHz 2,74 dBm
M2 1| 2,4835 GHz -46.19 dBm M2 1 2,4835 GHz -45.52 dBm
M3 1 2.5 GHz -46.26 dBm M3 1 2.5 GHz -46.22 dBm
M4 1 2.4086 GHz -42.77 dBm 14 1 2.4997 GHz -42.49 dBm
— — — —
W W
17:21:05

No-hopping mode

Hopping mode
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m/4DQPSK Mode:

Test channel:

Lowest channel

Spe

Spectru
Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Fk Max (@ 1Pk 1Max
mM1[1] 2.40 dBm)| M1[1] 1.88 dBm
10 df 2.40205000 GHz| 10 df 2.40195000 GHz|
m2[1] 41.26UBm)| m2[1] 44.344Bm|
o d 2 -Hlllll[illll[iﬁi)—(? 0 dem: 2 4““”““”“}:&%
-10 dem ’ -10 dem
1 -17.186 d D1 -15.417 dBrm ‘
20 dem—f2L L7180 dBm ‘( 20 dBm ‘
-30 dBm -30 dBm
M w [r }l
. "'L\ e hg lml"if
A mi Wﬂ TR {papiunh L Aiparil A A A NASRpATIT 1 ) I b, AT
T Ak 50 b
-60 dem -0 dB
-70 dBm 70d8
Start 2.306 GHz 1001 pts Stop 2.406 GHz Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker Marker
Type | Raf | Trc | ¥-value | ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
M1 1 2,40205 GHz 2,40 dBm | M1 1 2,40195 GHz 1,88 dem
M2 1 2.4 GHz | -41.26 dBm M2 1 2.4 GHz | -44.34 dBm
M3 1] 2.39 GHz -48.39 dBm | M3| 1 2.39 GHz -45.24 dBm |
M4 1 2.3895 GHz -43.95 dBm 14 1 2.3335 GHz -42.82 dBm
- T

No-hopping mode

Hopping mode

Test channel:

Highest channel

Spec

Spectr

Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
mM1[1] 1.04 dBm| M1[1] 1.33 dBm
10 df 2.48005000 GHz| 10 df 2.48005000 GHz|
M1 m2[1] 47.05 dBm| M1 m2[1] 45.76 dBm|
o e 4 2.48350000 GHz| T 2.48350000 GHz|
-10]dem -10tem
D1 -17.00S dBm D1 -16.833 dBm
Zadem 1 -17.00S dBm =5 T 1 -16.833 dBm
-3 dT -30 dgm
-0 dei: _ -mﬁ, Il -
3 ﬂMWW.@WW”hWM ST PYIOTINEN WTRUIY] PROART] WY LU DR N PR P T ! 4 M o AR L
-50 dBm -50 dB
-60 dem 60 dB
-70 dBm 70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker Marker
Type | Raf | Trc | ¥-value | ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value | ¥-valua | Function | Function Result |
M1 1 2,48005 GHz 1,04 dem M1 1 2,48005 GHz 1,33 dém
M2 1 2.4835 GHz | -47.05 dBm M2 1 2.4835 GHz | -45.76 dBm
M3 1] 2.5 GHz -46.83 dBm | M3| 1 2.5 GHz -45.24 dBm |
M4 1 2,409 GHz -44.44 dBm 14 1 2.4852 GHz -43.23 dBm
- T

No-hopping mode

Hopping mode
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8DPSK Mode:

Test channel:

Lowest channel

Spectru Spectru
Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.62 cB & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
M1[1] 2.16 dBm)| M1[1] 1.86 dBm
10 df 2.40195000 GHz| 10 df 2.40505000 GHz|
m2[1] 42.3MIBm m2[1] 45.37 dBw
o d 2 4[![]!1[![]!1[!{‘;)—17 0 dem: 2.40000000 I‘W
-10 dem T -10 dem
1 -15.078 dBm 1 D1 -15.428 dBrm qu
-20 dem ‘ -20 dBm +
-30 dBm f ,\ -30 dBm H
-40 dBm GES oE] M 40 d .
F etk
WWMW‘WWWNWWMWM ey + v
-60 dem -0 dB
-70 dBm 70 dB
Start 2.306 GHz 1001 pts Stop 2.406 GHz Start 2.306 GHz 1001 pts Stop 2.406 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,40195 GHz 2,16 dBm M1 1 2,40505 GHz 1,86 dém
M2 1| 2.4 GHz -42.37 dém M2 1 2.4 GHz -45.37 dém
M3 1 2.39 GHz -47.26 dBm M3 1 2.39 GHz -44.05 dBm
M4 1 2.378 GHz -43.30 dBm 14 1 2.3776 GHz -43.27 dBm
- T
W W
Date: 25.APR.2024 18:
Spectru x| ['spectru L
Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz Ref Level 20.00 dBm  Offset 7.60 6B & RBW 100 kHz
o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep o Att 30de SWT Lms @ VBW 300 kHz  Mode Sweep
SGL Count 1007100 SGL Count 1000/1000
@ 1Pk Max (@ 1Pk Max
M1[1] 1.06 dBm| M1[1] 1.14 dBm
10 df 2.48015000 GHz| 10 df 2.47905000 GHz|
M1 m2[1] 46.61 dBm M1 m2[1] 45.90 dBm|
o e 4 2.48350000 GHz| 2.48350000 GHz|
It
D1 -16.839 dBm = j: D1 -16.968 dBm
-30 dem
R |
40 1L =
L . T ST e e N X LSO e L
-50 dBm -50 dB
-60 dem 60 dB
-70 dBm 70 dB
Start 2.476 GHz 1001 pts Stop 2.576 GHz Start 2.476 GHz 1001 pts Stop 2.576 GHz
Marker Marker
Type | Raf | Trc | ¥-value ¥-valua | Function | Function Result | Type | Ref | Trc | ¥-value ¥-valua | Function | Function Result |
M1 1 2,48015 GHz 1,06 dém M1 1 2,47905 GHz 1,14 dém
M2 1| 2,4835 GHz -46.61 dBm M2 1 2.4835 GHz -45.90 dBm
M3 1 2.5 GHz -47.45 dém M3 1 2.5 GHz -45.75 dBm
M4 1 2.4072 GHz -44.25 dBm 14 1 2.4897 GHz -43.43 dBm
T

No-hopping mode

Hopping mode
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10. POWER LINE CONDUCTED EMISSIONS
10.1.Block Diagram of Test Setup

PC System Receiver EUT

80cm

LISN LISN

:50Q2 Terminator

10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(pV) dB(pV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

10.3.Test Procedure

(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.

(2) Setup the EUT and simulator as shown in 10.1

(3) The EUT Power connected to the power mains through a power adapter and a line impedance
stabilization network (L.1.S.N1). The other peripheral devices power cord connected to the power mains
through a line impedance stabilization network (L.1.S.N2), this provided a 50-ohm coupling impedance for
the EUT (Please refer to the block diagram of the test setup and photographs). Both sides of power line
were checked for maximum conducted interference. In order to find the maximum emission, the relative
positions of equipments and all of the interface cables were changed according to ANSI C63.10 :20130on
conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.

(5) The frequency range from 150 KHz to 30MHz is checked.

10.4.Test Result

PASS. (See below detailed test data)
Note: If peak Result comply with AV limit, QP and AV Result is deemed to comply with AV limit
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Line:
80.0 dBu¥
70
\ FCC Part 15 CLASS B QP
60
|
FCC Part 15 CLASS B AV
50
. |
o 7
0 W%MW
30 ~A' j -
m'-”wn W\W\M\‘/ peak
20 \w-mw,&\rﬁ
10 '
0.0
0.150 05 [MHz) 5 30.000
Reading Correct Measure- )
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuV dB dBuv dBuV dB  Detector Comment
10" 0.1500 45 66 994 5560 66.00 -10.40 peak
2 0.3899 3567 9.94 45 61 58.07 -12.46 QP
3 0.3899 26.16 994 36.10 48 07 -11.97 AVG
4 1.0050 3449 992 44 41 56.00 -11.59 QP
5 1.0050 2359 992 33.51 46.00 -12.49 AVG
6 24870 33.41 9.91 4332 56.00 -12.68 peak
7 3.9510 32.06 9.96 4202 56.00 -13.98 peak
8 7.5660 2721 10.14 37.35 60.00 -22.65 peak
*Maximum data  x:Over limit  l:over margin (Reference Only

MNote: Measurement=Reading Level+Correc Factor.

Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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Neutral:

80.0 dBu¥

70

_ \ FCC Part 15 CLASS B OP

FCC Part 15 CLASS B AV

50

40

w My
\ WW Ravival ““\/‘V\ P

AVG
10
0.0
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuV dB dBuV dBuv dB  Detector Comment
1 0.1500 4270 9.94 5264 66.00 -13.36 peak
2" 0.2220 41.86 9.94 51.80 6274 -1094 peak
3 0.4440 34.91 995 44 86 56.99 -12.13 QP
4 0.4440 17.76 9.95 27.71 46.99 -19.28 AVG
5 0.8880 3389 9.97 43.86 56.00 -12.14 QP
6 0.8880 19.62 997 2959  46.00 -16.41 AVG
7 2.1180 3195 9.68 41.83 56.00 -14.17 peak
8 7.3800 3049 1013 4062  60.00 -19.38 peak
*Maximum data  x:Over limit  l-over margin {Reference Only

Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

Note: All modes and channels have been tested and only the GFSK 2402MHz mode with the worst data
is listed.
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11.ANTENNA REQUIREMENTS
11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203 and RSS-GEN, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6dBi..

11.2.Result

The EUT antenna is Internal Antenna. It complies with the standard requirement.
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12. TEST SETUP PHOTO
12.1.Photo of Radiated Emission test
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12.2.Photo of Conducted Emission test

------- END OF REPORT-------



