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1. Duty Cycle

1.1 Antl

1.1.1 Test Result

Antl
Mode TX Frequency | Packet | T_on | Period | Duty Cycle Dyty Cycle I\/!a>§. DC
Type (MHz) Type (ms) (ms) (%) Correction Factor (dB) Variation (%)
2402 DH5 2.904 3.743 77.58 1.10 0.00
GFSK SISO 2441 DH5 2.894 3.730 77.59 1.10 0.03
2480 DH5 2.893 3.729 77.58 1.10 0.03
2402 2DH5 2.893 3.743 77.29 1.12 0.04
Pi/ADQPSK | SISO 2441 2DH5 2.884 3.730 77.32 1.12 0.03
2480 2DH5 2.884 3.730 77.32 1.12 0.03
2402 3DH5 2.883 3.730 77.29 1.12 0.03
8DPSK SISO 2441 3DH5 2.892 3.742 77.28 1.12 0.04
2480 3DH5 2.883 3.730 77.29 1.12 0.03
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1.1.2 Test Graph
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FCC ID

: 2ALZL-AA5190
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2. Bandwidth

2.1 OBW

2.1.1 Test Result

TX Frequency Packet 99% Occupied Bandwidth (MHz)

Mode Type (MHz) Type ANT Result Limit Verdict
2402 DH5 1 0.842 / Pass
GFSK SISO 2441 DH5 1 0.842 / Pass
2480 DH5 1 0.839 / Pass
2402 2DH5 1 1.183 / Pass
Pi/4ADQPSK SISO 2441 2DH5 1 1.182 / Pass
2480 2DH5 1 1.181 / Pass
2402 3DH5 1 1.180 / Pass
8DPSK SISO 2441 3DH5 1 1.180 / Pass
2480 3DH5 1 1.180 / Pass
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2.1.2 Test Graph
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FCC ID: 2ALZL-AA5190
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Pi/ADQPSK_2DH5_MCH_2441MHz_Antl_NTNV
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FCC ID: 2ALZL-AA5190
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2.2 20dB BW

2.2.1 Test Result

X Frequenc Packet 20dB Bandwidth (MHz) .

Mode Type (l\C}IHz) / Type ANT Result Limit Verdict
2402 DH5 1 0.937 / Pass

GFSK SISO 2441 DH5 1 0.937 / Pass
2480 DH5 1 0.936 / Pass

2402 2DH5 1 1.288 / Pass

Pi/4ADQPSK SISO 2441 2DH5 1 1.289 / Pass
2480 2DH5 1 1.287 / Pass

2402 3DH5 1 1.294 / Pass

8DPSK SISO 2441 3DH5 1 1.294 / Pass
2480 3DH5 1 1.292 / Pass
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2.2.2 Test Graph
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3. Maximum Conducted Output Power

3.1 Power

3.1.1 Test Result

TX Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (I\O/Ile) / Type ANTL Limit Verdict
2402 DH5 0.20 <=30 Pass
GFSK SISO 2441 DH5 2.92 <=30 Pass
2480 DH5 3.47 <=30 Pass
2402 2DH5 2.13 <=20.97 Pass
Pi/ADQPSK SISO 2441 2DH5 4.84 <=20.97 Pass
2480 2DH5 5.45 <=20.97 Pass
2402 3DH5 2.39 <=20.97 Pass
8DPSK SISO 2441 3DH5 5.16 <=20.97 Pass
2480 3DH5 5.76 <=20.97 Pass
Notel: Antenna Gain: Antl: 1.90dBi;
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3.1.2 Test Graph
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4. Carrier Frequency Separation

4.1 Antl

4.1.1 Test Result

Antl
TX Frequenc Packet Channel Separation 20dB Bandwidth Limit .
Mode Type (l\(jIHz) d Type (MHzF)) (MH2) (MH2) Verdict
GFSK SISO HOPP DH5 1.006 0.937 >=0.937 Pass
Pi/ADQPSK SISO HOPP 2DH5 1.001 1.289 >=0.859 Pass
8DPSK SISO HOPP 3DH5 1.015 1.294 >=0.863 Pass
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4.1.2 Test Graph
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5. Number of Hopping Frequencies

5.1 HoppNum

5.1.1 Test Result

Packet

Num of Hopping Frequencies

X Frequenc .

Mode Type (I\O/Ile) d Type ANTL Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/ADOPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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5.1.2 Test Graph
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6. Time of Occupancy (Dwell Time)

6.1 Antl

6.1.1 Test Result

Antl
Mode TX |Frequency | Packet Duration of Obsgrvation Num of_PuIse i_n _Dwell Limit Verdict
Type | (MH2) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms) | (ms)

DH1 0.394 31.600 319 125.686 | <=400| Pass

GFSK |SISO| HOPP DH3 1.652 31.600 164 270.928 | <=400| Pass
DH5 2.900 31.600 109 316.100 | <=400| Pass

2DH1 0.388 31.600 320 124.160 | <=400| Pass

Pi/ADQPSK| SISO | HOPP 2DH3 1.638 31.600 164 268.632 | <=400| Pass
2DH5 2.902 31.600 118 342.436 | <=400| Pass

3DH1 0.386 31.600 320 123.520 | <=400| Pass

8DPSK |SISO| HOPP | 3DH3 1.650 31.600 154 254.100 |<=400| Pass
3DH5 2.900 31.600 118 342.200 | <=400| Pass
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6.1.2 Test Graph
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7. Unwanted Emissions In Non-restricted Frequency Bands

7.1 Ref

7.1.1 Test Result

TX

Frequency

Packet

Level of Reference

Mode Type (MHz) Type ANT (dBm)
2402 DH5 1 -0.14
2441 DH5 1 2.59
GFSK SISO 2480 DH5 1 3.19
3.44
HOPP DH5 1 3.44
2402 2DH5 1 -0.22
2441 2DH5 1 2.60
Pi/4ADQPSK SISO 2480 2DH5 1 3.20
3.53
HOPP 2DH5 1 353
2402 3DH5 1 0.00
2441 3DH5 1 2.87
8DPSK SISO 2480 3DH5 1 3.44
3.79
HOPP 3DH5 1 379
Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.
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7.1.2 Test Graph
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7.2 CSE

7.2.1 Test Result

X Frequenc Packet Level of Reference Limit .
Mode Type (,\‘}HZ) y Type ANT (dBm) (@Bm) Verdict
2402 DH5 1 -0.14 -20.14 Pass
2441 DH5 1 2.59 -17.41 Pass
GFSK SISO 2480 DH5 1 3.19 -16.81 Pass
3.44 -16.56 Pass
HOPP DHS L 3.44 -16.56 Pass
2402 2DH5 1 -0.22 -20.22 Pass
2441 2DH5 1 2.60 -17.40 Pass
Pi/ADQPSK SISO 2480 2DH5 1 3.20 -16.80 Pass
3.53 -16.47 Pass
HOPP 2DHS L 3.53 -16.47 Pass
2402 3DH5 1 0.00 -20.00 Pass
2441 3DH5 1 2.87 -17.13 Pass
8DPSK SISO 2480 3DH5 1 3.44 -16.56 Pass
3.79 -16.21 Pass
HOPP 3DHS L 3.79 -16.21 Pass
Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.
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7.2.2 Test Graph
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8. Form731

8.1 Form731

8.1.1 Test Result

Lower Freq (MHz)

High Freq (MHz)

MAX Power (W)

MAX Power (dBm)

2402

2480

0.0038

5.76




