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A.1 CONDUCTED EMISSION

O,
Test Date 2019/12/30 Temp./Hum. 25 C/58%
Test Voltage AC 120V 60Hz (Via AC Adapter) Tested By Chucky Chiu
Data: 2 File: D:test datalREPORT2019C1M1912XXX\C1M1912230-C-D-RF.EMG (2)
EmLe\.reI (dBuV) Date: 2019-12-30
T0
CC 15C
. \ | FCC PART 15
CC 15C
. \ | FCC PART 15( (AV)
40 4 1 Uy
|
30 if !
20
10
00.15 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Site no. : No.8 Shielded Room Data no. : 2
Condition : ENVAzO0 (169) (A) LISN Phase : NEUTRAL
Limit : FCC PART 15C
Env. / Ins. : 25%C / 58% ESR3 (1774) Engineer : Chucky Chiu
EUT 177995
Power Rating : 12@Vac/68Hz
Test Mode : Dperating
ISN. Cable Pulse Emission
Freq. Factor Loss Att. Reading Level Limits Margin Remark
(MHz) (dB) (dB)  (dB) (dBpv)  (dBpv) (dBpv)  (dB)
1 @.202 18.65 .04 9. 86 15.98 36.45 53.54 17.09 Average
2 @.202 18.65 .04 9. 86 23.83 44, 38 63.54 19.16 QP
3 @.273 108.59 @.04 9.86 16.93 31.42 51.@3 19.61 Average
4 @.273 108.59 @.04 9.86 21.58 41.99 61.@3 19.04 QP
5 @.398 10.52 @.04 9.86 6.94 27.386 47 .90 20.54 Average
] @.398 10.52 @.04 9.86 16.84 37.286 57.90 20.64 QP
7 1.236 1@8.51 @. 86 9.86 B.32 20.75 46. 00 25.25 Average
8 1.236 1@8.51 @. 86 9.86 11.65 32.08 56.00 23.92 QP
9 4,598 10.79 @.10 9.87 5.14 25.90 46. 00 20.18 Average
10 4,598 10.79 @.10 9.87 13.34 34.10 56.00 21.90 QP
11 13.197 12.31 @.15 9.91 7.90 30.27 50. 00 19.73 Average
12 13.197 12.31 @.15 9.91 13.77 36.14 o0, e 23.86 QP
Remarks: 1. Emission Lewvel= ISN. Factor + Cable Loss + Pulse Att. + Reading.
2. If the average limit is met when useing a quasi-peak detector;
the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.
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O,
Test Date 2019/12/30 Temp./Hum. 25 C/58%
Test Voltage AC 120V 60Hz (Via AC Adapter) Tested By Chucky Chiu
Data: 1 File: D:test datalREPORT2019'C1M1912XXX\C1M1912230-C-D-RF.EMG (2)
BOLMI (dBuVv) Date: 2019-12-30
T0
CC 15C
. aahahuﬁihhﬁﬁhk | FCC PART 15
LI 15C
50 | FCC PART 15¢ (AV)
40
30
20
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency {(MHz)
Site no. : No.8 Shielded Room Data no. : 1
Condition : ENVA200 (169)(A) LISN Phase : LINE
Limit : FCC PART 15C
Env. / Ins. : 25%C / 58% ESR3 (1774) Engineer : Chucky Chiu
EUT 177995
Power Rating : 12@Vac/68Hz
Test Mode : Dperating
ISN. Cable Pulse Emission
Freq. Factor Loss Att. Reading Level Limits Margin Remark
(MHz) (dB) (dB)  (dB) (dBpv)  (dBpv) (dBpv)  (dB)
1 @.189 10.62 @.04 9.86 16.62 37.14 54.06 16.92 Average
2 @.189 10.62 @.04 9.86 26.44 46.96 64.06 17.1@ QP
3 @.272 10.56 @.04 9.86 12.73 33.19 51.07 17.88 Average
4 @.272 10.56 @.04 9.86 24.16 44.62 61.07 16.45 QP
5 B.708 10.48 @.e5 9.86 1.51 21.98 46. 00 24.18 Average
] B.708 10.48 @.e5 9.86 15.81 36.20 56.00 19.80 QP
7 1.654 10.5@ @. 86 9.86 3.11 23.53 46. 00 22.47 Average
8 1.654 10.5@ @. 86 9.86 14.55 34.97 56.00 21.03 QP
9 4,525 108.69 @.10 9.87 9.48 30.14 46. 00 15.86 Average
10 4,525 108.69 @.10 9.87 19.23 39.89 56.00 16.11 QP
11 B.776 11.13 @.13 9.89 7.58 28.65 50. 00 21.35 Average
1z B.776 11.13 @.13 9.89 17.31 38. 46 o0, e 21.54 QP
Remarks: 1. Emission Lewvel= ISN. Factor + Cable Loss + Pulse Att. + Reading.
2. If the average limit is met when useing a quasi-peak detector;

the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.
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A.2 RADIATED EMISSION

Test Date 2019/12/26 Temp./Hum. 23°C/55%
i Tested By Sean Wang
Test Woltage AC 120V 60Hz (Via AC Adapter)
Test Model 172995

A.2.1 Emissions within Restricted Frequency Bands
A.2.1.1 Frequency 9kHz~30MHz

The emissions (9kHz~30MHz) not reported for there is no emission be found.

A.2.1.2 Frequency Below 1 GHz

Mode GFSK Frequency TX 2480MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
138.64 17.63 2.75 3.55 23.93 43.50 19.57 Peak
244.37 18.54 3.89 5.44 27.87 46.00 18.13 Peak
335.55 20.76 4.99 3.79 29.54 46.00 16.46 Peak
507.24 23.78 6.76 2.57 33.11 46.00 12.89 Peak
709.00 25.55 7.41 2.77 35.73 46.00 10.27 Peak
986.42 27.97 8.96 1.70 38.63 54.00 15.37 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
30.97 25.03 1.21 8.87 35.11 40.00 4.89 Peak
52.31 14.20 1.60 21.06 36.86 40.00 3.14 Peak
94.99 16.45 2.23 10.14 28.82 43.50 14.68 Peak
178.41 15.50 3.21 11.84 30.55 43.50 12.95 Peak
332.64 20.66 4.95 7.24 32.85 46.00 13.15 Peak
997.09 28.04 9.02 5.44 42.50 54.00 11.50 Peak
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A.2.1.3 Frequency Above 1 GHz to 10™ harmonics

Band Edge:
Mode GFSK Frequency TX 2402MHz
qq7Leve! [@BuVim)
110
90 3
LBDVE 1GHZ(PK)
70 L -6dB
W.MMWWWWQW w
50
30
10
5310 2320. 2340. 2360. 2380. 2400. 2420

Frequency (MHz)
Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2353.68 28.03 5.98 24.33 58.34 74.00 15.66 Peak
2390.04 28.32 6.03 22.66 57.01 74.00 16.99 Peak
@ 2401.92 28.40 6.04 55.22 89.66 Peak
117Leve| {dBuVim)
110
90 3
70
BOVE 1GHZ{AV)
50 1 2 [ -6dB

30

10

0231{] 2320. 2340, 2360. 2380. 2400. 2420

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2364.96 28.12 6.00 12.27 46.39 54.00 7.61  Average
2390.04 28.32 6.03 11.29 45.64 54.00 8.36  Average
@ 2402.04 28.40 6.04 54.64 89.08 --- --- Average
Remark: The “@” means fundamental frequency, it is ignored in this section.
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Mode GFSK Frequency TX 2402MHz
11?,Lewel {dBuVim)
110
3
90
BOVE 1GHZ(PK}
70 [ 1] -5dB
O T PP PR I RS T I R R A A ‘"1«"-1 '2 i 'MMJ w
50
30
10
02310 2320, 2340, 2360. 2380. 2400, 2420

Frequency (MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2387.04 28.30 6.02 23.87 58.19 74.00 15.81 Peak
2390.04 28.32 6.03 21.81 56.16 74.00 17.84 Peak
@ 2402.16 28.40 6.04 61.79 96.23 Peak
1,”,Lewel {dBuV/m)
110
3
90
70
BOVE 1GHZ{AV)
50 1 5 | 6dB

———

30

10

02310 2320. 2340, 2360. 2380. 2400. 2420
Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2384.16 28.27 6.02 11.85 46.14 54.00 7.86  Average
2390.04 28.32 6.03 11.53 45.88 54.00 8.12  Average
@ 2402.04 28.40 6.04 61.52 95.96 Average

Remark: The “@” means fundamental frequency, it is ignored in this section.
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Mode GFSK Frequency TX 2480MHz
11?,Lewel {(dBuVim)
110
1
90
ABOVE 1GHZ({PK)
70 | 5dB
m‘ﬁj 3
SRERPTI IR NRT WA L A e L o 4t Attty Pt sagee Bt
50
30
10
02460 2490. 2530. 2570. 2610. 2650. 2690. 2730. 2770. 2810. 2850. 2900

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

@  2480.15 28.68 6.13 63.08 97.89 Peak
2483.30 28.70 6.13 22.56 57.39 74.00 16.61 Peak
2545.40 28.89 6.21 25.08 60.18 74.00 13.82 Peak

Level (dBuV/im)

17
110

90

70

ABOVE 1GHZ(AV)
50 3 -64E

30

10

02460 2490. 2530. 25T0. 2610. 2650. 2690. 2730. 2770. 2810. 2850. 2900
Frequency (MHz)}

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

@ 2480.15 28.68 6.13 62.71 97.52 --- --- Average
2483.30 28.70 6.13 12.12 46.95 54.00 7.05  Average
2561.15 28.94 6.23 12.44 47.61 54.00 6.39  Average

Remark: The “@” means fundamental frequency, it is ignored in this section.
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Mode GFSK Frequency TX 2480MHz

1,”,Ln'.-m';\l (dBuV/im})

110

90

ABOVE 1GHZ(PK)

70 65048
b :
T KA | TR TR PR PR VL BT TR T I EEPLT T IRRE N ST RO AT PR | TR R RIS T WA
50
30
10
02460 2490, 2530. 25T0. 2610. 2650. 2690, 2730. 2770, 2810. 2850. 2900

Frequency (MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)

@ 2480.15 28.68 6.13 60.89 95.70 Peak
2483.30 28.70 6.13 22.10 56.93 74.00 17.07 Peak
2594.90 29.08 6.27 23.91 59.26 74.00 14.74 Peak

Level {(dBuVim)

17
110

90

70

ABOVE 1GHZ(AV)
50 3 548

30

10

02460 2490, 2530. 2570. 2610. 2650. 2690, 2730. 2770. 2810. 2850. 2900
Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB)  (dBuV) (dBuV/m) (dBpv/m) (dB)
@ 2480.15 28.68 6.13 60.59 95.40 Average
2483.30 28.70 6.13 11.97 46.80 54.00 7.20  Average
2588.60 29.05 6.27 12.40 47.72 54.00 6.28  Average

Remark: The “@” means fundamental frequency, it is ignored in this section.

File Number: C1M1912230 Report Number: EM-F190547

This test report may be reproduced in full only. The document may only be updated by Audix Technology
Corp. personnel. Any changes will be noted in the Document History section of the report.



AUDIX ]
APPENDIX A-Page 9 of 35

Audix Technology Corp. Tel: +886 2 26099301
No. 53-11, Dingfu, Linkou, Dist., Fax: +886 2 26099303
New Taipei City244, Taiwan

Mode 8-DPSK Frequency TX 2402MHz

107Leve| {dBuVim)

100

3

80
\ABOVE 1GHZ(PK)

(11 6dB

&0
1 2
oo g it

40

20

02310 2320. 2340. 2360. 2380. 2400. 2420

Frequency (MHz)
Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2329.20 27.92 5.95 14.02 47.89 74.00 26.11 Peak
2390.04 28.32 6.03 11.13 45.48 74.00 28.52 Peak
@ 2401.92 28.40 6.04 53.18 87.62 Peak
107 Level (dBuV/m)
100
3
80
60 BOVE 1GHZ{AV)

I 6dB

40 : U

20

02310 2320. 2340, 2360. 2380. 2400. 2420
Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2378.40 28.23 6.01 2.86 37.10 54.00 16.90 Average
2390.04 28.32 6.03 1.82 36.17 54.00 17.83  Average
@ 2402.04 28.40 6.04 50.79 85.23 Average

Remark: The “@” means fundamental frequency, it is ignored in this section.
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Mode 8-DPSK

Frequency TX 2402MHz

107Leve| {(dBuVim)

100

80

3

\GBDVE 1GHZ{PK)

' -6dB

60

40

20

0 OV S A A o

02310 2320. 2340.

Antenna at Vertical Polarization

2360. 2380. 2400. 2420
Frequency (MHz)

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2388.36 28.31 6.02 13.83 48.16 74.00 25.84 Peak
2390.04 28.32 6.03 11.10 45.45 74.00 28.55 Peak
@ 2402.04 28.40 6.04 59.56 94.00 Peak
107 Level (dBuV/im)
100
3
80
60 BOVE 1GHZ{AV)
IT1 6dB
40 2 S
20
02310 2320. 2340. 2360. 2380. 2400. 2420

Antenna at Vertical Polarization

Frequency (MHz)}

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2385.12 28.28 6.02 3.06 37.36 54.00 16.64  Average
2390.04 28.32 6.03 2.38 36.73 54.00 17.27  Average
@ 2401.92 28.40 6.04 57.14 91.58 Average

Remark: The “@” means fundamental frequency, it is ignored in this section.
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Mode 8-DPSK Frequency TX 2480MHz

107Leve| {(dBuVim)

100

1

80
ABOVE1GHZ(PK)

-6dB

60

M\AJ iMWWWBMAWWﬁWMW«MWMmWW
40

20

02450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900
Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

@  2480.15 28.68 6.13 58.92 93.73 Peak
2483.30 28.70 6.13 15.55 50.38 74.00 23.62 Peak
2584.55 29.04 6.26 14.59 49.89 74.00 24.11 Peak
107 Level (dBuVim)

100
]
80
60 ABOVE 1GHZ{AV)
-6dB

40_,J 2

20

02450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900
Frequency (MHz)}

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)

@ 2480.15 28.68 6.13 56.40 91.21 --- --- Average
2483.30 28.70 6.13 5.48 40.31 54.00 13.69  Average
2586.35 29.05 6.26 3.19 38.50 54.00 15.50 Awverage

Remark: The “@” means fundamental frequency, it is ignored in this section.
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Mode 8-DPSK Frequency TX 2480MHz

q OTLeveI (dBuV/im})

100 1

8o ABOVE1GHZ(PK)

-6dB

.
b et et P A ottt T el i g ot sy sl Rl b oottt bt

40

20

02450 2480. 2520. 2560. 2600. 2640. 2680. 2720. 2760. 2800. 2840. 2880.2900

Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)

@ 2480.15 28.68 6.13 63.69 98.50 Peak
2483.30 28.70 6.13 21.10 55.93 74.00 18.07 Peak
2484.65 28.71 6.13 15.11 49.95 74.00 24.05 Peak

107 Level ({dBuV/m)
100 1

80

60 ABOVE 1GHZ(AV)

-6dB

li

20

02450 2480. 2520. 2560. 2600, 2640, 2680. 2720. 2760. 2800. 2840, 2880.2900
Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB)  (dBuV) (dBuV/m) (dBpv/m) (dB)

@  2480.15 28.68 6.13 61.22 96.03 Average
2483.30 28.70 6.13 7.13 41.96 54.00 12.04  Average
2485.55 28.71 6.13 4.53 39.37 54.00 14.63  Average

Remark: The “@” means fundamental frequency, it is ignored in this section.
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A.2.2 Emissions outside the frequency band:
The emissions (up to 25GHz) not reported for there is no emission be found.
Mode GFSK Frequency TX 2402MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4804.00 33.31 8.44 -1.48 40.27 54.00 13.73 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4804.00 33.31 8.44 -1.09 40.66 54.00 13.34 Peak
Mode GFSK Frequency TX 2441MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin

Frequency Factor Loss Reading Level Detector
(MH2z) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4882.00 33.53 8.52 -1.83 40.22 54.00 13.78 Peak

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4882.00 33.53 8.52 -1.71 40.34 54.00 13.66 Peak
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Mode GFSK Frequency TX 2480MHz

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss  Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4960.00 33.72 8.60 -1.74 40.58 54.00 13.42 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
4960.00 33.72 8.60 -1.65 40.67 54.00 13.33 Peak

A.2.3 Emissions in Non-restricted Frequency Bands:
All emission levels below the FCC 15.209(a)/RSS-Gen Section 8.9 table 4 general radiated
emissions limits is not required.
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A.3 20dB BANDWIDTH

Test Date 2019/09/18 Temp./Hum. 25°C/51%
Cable Loss 0.50dB Tested By Martin Chen
Test Voltage AC 120V 60Hz (Via AC Adapter) Test Model 177995
A.3.1 6dB Bandwidth Result

Mode Centre Frequency | 20dB Bandwidth B:ﬁ;@%‘;ﬁ‘iﬂﬁz) 2/3 (ZC_)dB
(MHz2) (MHz) (Reference only) Bandwidth)

2402 0.9217 0.86410 0.614

GFSK 2441 0.9232 0.86892 0.615

2480 0.9220 0.86466 0.615

2402 1.386 1.3581 0.924

8-DPSK 2441 1.386 1.3566 0.924

2480 1.389 1.3547 0.926

Remark: The maximum two-thirds of the 20dB bandwidth is the limit for carrier frequency
separation presented.
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A.3.2 Measurement Plots
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A.4 CARRIER FREQUENCY SEPARATION

Test Date 2019/09/19 Temp./Hum. 25°C154%
Cable Loss 0.50dB Tested By Martin Chen
Test Voltage AC 120V 60Hz (Via AC Adapter) Test Model 172995
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A.5 TIME OF OCCUPANCY

Test Date 2019/09/19 Temp./Hum. 25°C/54%
Cable Loss 0.50dB Tested By Martin Chen
Test Voltage AC 120V 60Hz (Via AC Adapter) Test Model 172995
A.5.1 Time of Occupancy
Maximum
Each second Time of accumulated | . .
Centre Frequency : Limit
Mode Mode appearance | Occupancy Time of
(MHz) . (ms)
transmission (ms) Occupancy
(ms)
DH1 10 0.380 120.080 <400
GFSK 2402 DH3 5 1.635 258.330 <400
DH5 2.880 273.024 <400
Observation Period:
79 channels* 0.4 seconds= 31.6 seconds
DH1 Mode
For each second of 10 transmission appearance,the longest time of occupancy is
10 transmission* 31.6 seconds* 0.380 ms= 120.080 ms (<400ms)
DH3 Mode
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 transmission* 31.6 seconds* 1.635 ms= 258.330 ms (<400ms)
DH5 Mode
Foreach second of 3 transmission appearance,the longest time of occupancy is
3 transmission* 31.6 seconds* 2.880 ms= 273.024 ms (<400ms)
Maximum
Centre Frequenc Each second Time of accumulated Limit
Mode g y Mode appearance | Occupancy Time of imi
(MHz) o (ms)
transmission (ms) Occupancy
(ms)
DH1 10 0.380 120.080 <400
GFSK 2440 DH3 5 1.635 258.330 <400
DH5 2.880 273.024 <400

Observation Period:

79 channels* 0.4 seconds= 31.6 seconds

DH1 Mode
For each second of 10 transmission appearance,the longest time of occupancy is

10 transmission* 31.6 seconds* 0.380 ms= 120.080 ms (<400ms)
DH3 Mode

For each second of 5 transmission appearance,the longest time of occupancy is

5 transmission* 31.6 seconds* 1.635 ms= 258.330 ms (<400ms)
DH5 Mode

For each second of 3 transmission appearance,the longest time of occupancy is
3 transmission* 31.6 seconds* 2.880 ms= 273.024 ms (<400ms)
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Maximum
Each second | Time of accumulated _
Centre Frequency . Limit
Mode Mode appearance | Occupancy Time of
(MHz) - (ms)
transmission (ms) Occupancy
(ms)
DH1 10 0.380 120.080 <400
GFSK 2480 DH3 5 1.635 258.330 <400
DH5 3 2.880 273.024 <400
Observation Period:
79 channels* 0.4 seconds= 31.6 seconds
DH1 Mode
For each second of 10 transmission appearance,the longest time of occupancy is
10 transmission* 31.6 seconds* 0.380 ms= 120.080 ms (<400ms)
DH3 Mode
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 transmission* 31.6 seconds* 1.635 ms= 258.330 ms (<400ms)
DH5 Mode
Foreach second of 3 transmission appearance,the longest time of occupancy is
3 transmission* 31.6 seconds* 2.880 ms= 273.024 ms (<400ms)
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® Measurement Plots
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Maximum
Each second Time of accumulated | . .
Centre Frequency . Limit
Mode Mode appearance | Occupancy Time of
(MHz) o (ms)
transmission (ms) Occupancy
(ms)
3DH1 10 0.390 123.240 <400
8-DPSK 2402 3DH3 5 1.635 258.330 <400
3DH5 3 2.890 273.972 <400
Observation Period:
79 channels* 0.4 seconds= 31.6 seconds
3DH1 Mode
Foreach second of 10 transmission appearance,the longest time of occupancy is
10 transmission* 31.6 seconds* 0.390 ms= 123.240 ms (<400ms)
3DH3 Mode
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 transmission* 31.6 seconds* 1.635 ms= 258.330 ms (<400ms)
3DH5 Mode
For each second of 3 transmission appearance,the longest time of occupancy is
3 transmission* 31.6 seconds* 2.890 ms= 273.972 ms (<400ms)
Maximum
Each second Time of accumulated | . .
Centre Frequency : Limit
Mode Mode appearance | Occupancy Time of
(MHz) .. (ms)
transmission (ms) Occupancy
(ms)
3DH1 10 0.390 123.240 <400
8-DPSK 2441 3DH3 5 1.635 258.330 <400
3DH5 2.890 273.972 <400
Observation Period:
79 channels* 0.4 seconds= 31.6 seconds
3DH1 Mode
Foreach second of 10 transmission appearance,the longest time of occupancy is
10 transmission* 31.6 seconds* 0.390 ms= 123.240 ms (<400ms)
3DH3 Mode
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 transmission* 31.6 seconds* 1.635 ms= 258.330 ms (<400ms)
3DH5 Mode
For each second of 3 transmission appearance,the longest time of occupancy is
3 transmission* 31.6 seconds* 2.890 ms= 273.972 ms (<400ms)
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Maximum
Each second Time of accumulated | . .
Centre Frequency . Limit
Mode Mode appearance | Occupancy Time of
(MHz) o (ms)
transmission (ms) Occupancy
(ms)
3DH1 10 0.390 123.240 <400
8-DPSK 2480 3DH3 5 1.635 258.330 <400
3DH5 3 2.890 273.972 <400
Observation Period:
79 channels* 0.4 seconds= 31.6 seconds
3DH1 Mode
Foreach second of 10 transmission appearance,the longest time of occupancy is
10 transmission* 31.6 seconds* 0.390 ms= 123.240 ms (<400ms)
3DH3 Mode
Foreach second of 5 transmission appearance,the longest time of occupancy is
5 transmission* 31.6 seconds* 1.635 ms= 258.330 ms (<400ms)
3DH5 Mode
For each second of 3 transmission appearance,the longest time of occupancy is
3 transmission* 31.6 seconds* 2.890 ms= 273.972 ms (<400ms)
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® Measurement Plots
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A.6 NUMBER OF HOPPING CHANNELS

Test Date 2019/09/19 Temp./Hum. 25°C154%
Cable Loss 0.50dB Tested By Martin Chen
Test Woltage AC 120V 60Hz (Via AC Adapter) Test Model 177995
Mode: GFSK Mode: 8-DPSK
ge:s:usr:rinlmuﬂ Y+ m{gmmm
a a
WO oM ? RO 22 [ 2L SO ? RSO SHIL SRR
The number hopping channel is 79. The number hopping channel is 79.
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A.7 MAXIMUM PEAK OUTPUT POWER

Test Date 2019/09/18, 12/25 Temp./Hum. 25°C/51%, 23°C/61%
Cable Loss 0.50dB Tested By Martin Chen
Test Voltage AC 120V 60Hz (Via AC Adapter) Test Model 172995
A.7.1 Maximum Peak Output Power
. Centre Frequency Maximum Peak Output Power Limit
(MHz) dBm W
2402 9.14 0.008
GFSK 2441 9.59 0.009
2480 9.48 0.009 21dBm
2402 6.89 0.005 (0.125W)
8-DPSK 2441 7.55 0.006
2480 7.00 0.005
SPOT CHECK
- Centre Frequency Maximum Peak Output Power g~
(MHz) dBm W
2402 9.26 0.008
GFSK 2441 9.53 0.009
2480 9.71 0.009 21dBm
2402 7.07 0.005 (0.125W)
8-DPSK 2441 7.45 0.006
2480 6.82 0.005
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A.7.2 Measurement Plots
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#Res BW 2.0 MKz

o9 cl? e

Span 5.000 MHz,
Sweep 1.00 ms (1001 pts)

we (] (] W
'“BJLJ!\

Center 2.480000 GHz
#Res BW 2.0 MHz

Spectrum Analyzer 1 ‘Spectrum Analyzer 2 i Spectrum Analyzer 1 ‘Spectrum Analyzer 2 s
Occupied BW Swept SA Occupied BW Swept SA
KEYSIGHT o &% WpUIZ 500 WAlen 3008 PNO Fast Avg Type Lag-Pomer KEYSIGHT o ¢ WUIZ 500 #Allen 048 [PNO Fast Avg Type Lag-Pomer
Conectons Off  freamp O (Gaie O AvBItold >100100 Conectans Of  Preamp O Gaie O AvBIHoId >100100
G ugn Ao FreaRef int(S)  Saurce: Off IF Gain low  [Tig. Free Run G van Ao Freq Rel nt () Source Of IF Gain low  |Tog. Free Run

w Sig Track Of w Sig Track Of

1 Spectum 'J Ref Lvl Offset 0.50 dB 1 Spectum 'J Ref Lvl Offset 0.50 dB

ScaleiDiv 10 8 Rof Leval 20.50 dBm ScaleiDiv 10 a8 Rof Lavel 20.50 d8m

Log - 09 v

Center 2.441000 GHz Videa BW 6.0 MHz Span 5.000 MHz, Center 2.441000 GHz Video BW 6.0 MHz Span 5.000 MHz,
#Res BW 2.0 MHz Sweep 100 ms (1001 pts) #Res BW 2.0 MHz Sweep 1.00 ms (1001 pts)

Sep 18,2019 we ] [ 4K Sep 18,2019 wa ] [ 4K

L el i A 2 B 5 |9l ? NS B VISP
Spectrum Analyzer 1 ‘Spectrum Analyzer 2 |+ Spectrum Analyzer 1 ‘Spectrum Analyzer 2 i

Occupied BW Swept SA Occupied BW Swept SA

KEYSIGHT ot &7 WpUIZ 500 EAlen 0GB PNO Fast vy Type Log-Power KEYSIGHT o WpUIZ 500 #Allen 048 [PNO Fast vy Type Log-Power

Conectons Off  freamp O (Gaie O AvgItold >100100 Conectuns Of  Preamp Of  Gaie O AvgIHoId >100100
G ugn o Freq Rsf int(S)  Saurce: Off IF Gain low  [Tog. Free Run G uan Ao Freq Rel nt () Source Of IF Gain low  [Tog. Free Run

w Sig Track Of w Sig Track Of

1 Spectrum 'J Ref Lvl Offset 0.50 dB 1 Spectum 'J Ref Lvl Offset 0.50 dB

ScaleiDiv 10 8 Rof Laval 20.50 dBm ScaleiDiv 10 a8 Rof Lavel 20.50 d8m

Log 0g .

O W 2R

¢

Span 5.000 MHz,
Sweep 1.00 ms (1001 pts)

wa (] (] W
'“BJLJ!\

#Video BW 6.0 MHz
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A.8 EMISSION LIMITATIONS MEASUREMENT

0,
Test Date 2019/09/18 ~ 19 Temp./Hum. 25°C/51 ~ 54%
Cable Loss 0.50dB Tested By Martin Chen
Test Woltage AC 120V 60Hz (Via AC Adapter) Test Model 177995
A.8.1 Band Edge
GFSK
Single Channel
Low channel High channel
emisl L i i+ feiiat L Fep ot T+
KEYSIGHT Jnput &F ngut Z 50 0 #Atten 30 a8 PNG Fast IAvg Type Log-Power KEYSIGHT nput = Input Z 50 0 #Atien 30 a8 PNG Fast IAvg Type: Log-Power
o mme = B Y B S
w S rack O w S rack O
a
A
Center 2.40200 GHz #Video BW 3‘00 kHz Span 80.00 MHz, Center 2.48000 GHz #Video BW 3‘00 kHz ‘Span 80.00 MHz,
#hes B 100 kiz Sweep 7.67 ms (1001 pts)| | i#Res BW 100 iz Sweep 7.67ms (1001 prs)
qH9 M ? RSO BHIL e e 29l ?REETe BHIL e e P
Hopping Mode
Spectrum Analyzer 1 (
Swept SA v+ ‘
KEYSIGHT |Input RF Input Z: 50 Q Atten: 30 dB PNQ: Fast Avg Type: Log-Power 1 2 4
S G Corrections: Off Preamp: Off Gate: Off \Avg|Hold:>100/100
@ Align: Auto Freq Ref: Int (S)  |Source: Off IF Gain: Low Trig: Free Run
i Sig Track: Off
1 Spectrum ' Ref Lvl Offset 0.50 dB
Scale/Div 10 dB Ref Level 20.50 dBm
Log
105
0.500
-9.50
-19.5
-29.5
-39.5
495 4ﬂ
-59. 5 4ol ]
-69.5
Center 2.44100 GHz #Video BW 300 kHz Span 100.0 MHz
#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table v
Mode | Trace | Scale X Y Function Function Width Function Value
1 N f 2.399 9 GHz -46.95 dBm
2] N f 2.483 6 GHz -53.95 dBm
3
4
5
6
| [ ‘wl| | | Sep 19, 2019 wm @ ‘W
‘--HE" (ﬂ ‘-‘ ? 3:57:13 PM " \ H'::H ‘ AW
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1
Occupied BW i+ Occupied BW Swept SA T+
KEYSIGHT v 7 Fllon 3048 PND Fast g Ty Log Fomer KEYSIGHT il £ o 500 #Allen 3060 [PNO Fast e tog Pones [
Proamp Of  Gale OF Avglold >100/100 . Comeclons OF  Preamp OF Gate: O Avgiiokd>100/100 .
G Jasgn Ao 1S)  Source Of IF Gain Low Tng: Free Run " GO laign Aute FroqRef. Int () Source: O IF Gain Low "
w Sig Track. Of 3 w S Track: Of »
1 Specium ] Ref Lyl Offset 0.50 aB Mkr1 2.399 90 GHz 1 Spoctum ] Ref LvI Offset 0.50 4B
Scale/Div 10 dB Ref Level 20.50 dBm 43.07 dBr Scale/Div 10 dB. Ref Level 20.50 dBm
Log = Log -
Center 2.40200 GHz #Videa BW 300 kHz Span 00.00 MHz Center 2.48000 GHz #Video BW 300 kHz Span 80.00 MHz]
#Res BW 100 kHz Sweep 7.67 ms (1001 pts) #Res BW 100 kiHz Sweep 7.67 ms (1001 pis)
Sep 18,2019 o O s Sep 18, 2018 5 O %~
mS9 Ml ? LD Wn W HH e SO ? BT LTSS

Hopping Mode

Spectrum Analyzer 1
Swept SA

A

+]

KEYSIGHT |Input RF Input Z: 50 O Atten 30 dB PNO: Fast /Avg Type: Log-Power
Corrections: Off Preamp: Off Gate: Off \Avg|Hold:=100/100
@ Align: Auto Freq Ref. Int (5)  |Source: Off IF Gain: Low Trig: Free Run
v Sig Track: Off
1 Spectrum v Ref Lvl Offset 0.50 dB Mkr2 2.483 6 GHz
Scale/Div 10 dB Ref Level 20.50 dBm -52.81 dBm
Log ‘ ‘
10.5 i ‘
0.500 s e e S e —
-9.50 402
-195
-29.5
-385 E
485
-58.5
-69.5
Center 2.44100 GHz #Video BW 300 kHz Span 100.0 MHz
#Res BW 100 kHz Sweep 9.60 ms (1001 pts)
5 Marker Table !J
Mode | Trace | Scale X Y Function Function Width Function Value

1 N f 2.399 8 GHz -44.01 dBm

2 N f 2.483 6 GHz -52.81 dBm

3

4

5

6
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A.8.2 Spurious Emission

GFSK

2402MHz

2441MHz

30MHz -8GHz

30MHz -8GHz

Spectrum Analyzer 1 ‘Spectrum Analyzer 2 i Spectrum Ansiyzer 1 Spectrum Analyzer 2 | Spectrum Analyzer 3 Spectrum Analyzer 4 +
Occupied BW Swept SA Oecupied BW Swept SA Sopt SA
KEYSIGHT it 7 WU Z 0 EANer 3098 PNO Fast g VD%, Lo Power KEYSIGHT kpat FF WAllon 0B PNO Fast o Type Log P [
Corectons O freamp OFGele OF il 66700 Preanp OF Gela OF i 43300 +

G Juaon o FreqRet Int(s)  Source: Of IFGan'Low [Tng: Fres Run G2 g Ao Source: OF IF Gain Low g Free Run
w S Traek O - s ek On f
p— T iroma s et L om0 08
Scale/Div 10 dB Ref Level 20.50 dBm ‘Scale/Div 10 dB Ref Level 20,50 dBm

g - Loy -
Start 30 MHz. #Video BW 300 kHz Stop 8,000 GHz| Start 30 MHz Video BW 300 kHz Stop 8.000 GHz|
#Res BW 100 kHz Sweep 764 ms (32001 pts)) BRes BW 100 kHz Sweep 764 ms (32001 pts)
Sep 182019 vl O P Sop 18,2019 - OO R
q9 R ? SR wie W 0 A "M ? EETO® e
Spectrum Anaiyzer 1 Spectrum Anayzer 2 Spectum Ansiyzer 3 U F Spectrum Anatyzer 1 [Spectnan Anaiyzer 2 Spectum Analyzer 3 [spectrumanaizer 4 +
e upied BW Swept SA Seeprsa Cecupied BW Seept s Swepl S

KEYSIGHT v M Z00  eni0de PG ast g TypeLag Powss KEYSIGHT wput A7 Ao 1008 PO Fast Torg Ty Log-Powar

P om0t Proarmof  foaof o ott 100 o Proamp 08 Gola O i 35300

T FroqRefint(5)  [SourcsOf IF GainLow TrFroe Run GO g Ao Freq Ref Int(S)  Source: ON IF Gain Low g Free Run
oo Sig TrackOf o Sig Track: OfF
1 Spactrum . Ref Lvl Offsst 0.50 dB 1 Spertm Ref Lui Offset 0.50 d8
Scale/Div 10 d8 Ref Level 0.50 dBm ‘Scale/Div 10 aB Ref Level 0.50 dBm
Lo : Log .

Start 8,000 GHz Video BW 300 kHz Stop 15.000 GHz, Start 8,000 GHz Video BWS:IOI&N! Stop 15.000 GHz|
#Res BW 100 kHz Sweep 670 ms (32001 pts)| #Res BW 100 kHz Sweep 670 ms (32001 pts)|
- Sop 18,2018 T ey - Sep 18,2019 e el 00 =~
|9~ ? G I8 % 55 A qH9CA ? HEET® R RSN

15GHz — 25GHz

15GHz — 25GHz

Spectrum Anatyzer 2 Spectrum Analyzer 3
Swept SA Swept SA
KEYSIGHT nputtf nput 250 iten10 8 PNOFast

Spectrum Ansiyzer |
cupled BW

/A Typel og-Power

Spectrum Ansiyzer & ,
Shept SA +

ComaconsCfl — PraampOft Gateiit AuglHold. 26100
G mgrsutn Froq Aol (5)  SoucedH IF GanLow TrgFroe Hun

o S TrockOH

1 Spoctrum ] Ref Lvl Offset 0.50 A8

Scale/Div 10 08 Ref Leval 0.50 dBm
Log .

'Start 15,000 GHz Video BW 300 kHz

#Res BW 100 kHz
16,2019
29l ? R

l

Stop 25.000 GHz
Sweap 956 ms (32001 ps)|

Bl HeS

Specirum Anatyzer 1
cupied BW
KEYSIGHT et RF
G g auna

o
1 Spactum
‘Scale/Div 10 dB
Loy

Start 15.000 GHz
#Res BW 100 kHz

Z#oc0M?

Spectrun Analyzer 2
tSA

FreqRat Int(S)  Source: Off IF Gain' Low Trig Fres Run

Spectrurm Analyzer 3 Spectrum Analyzer 4 Hiprs
SweptSA Swept SA

Anen 1008 PNO.Fast [awg Type Log Powse 1

Preamp: Of Gate: on gt 46100 u

S Track O [
Ref Lvi Offset 0.50 B8
Ref Level 0.50 dBm

&

Video BW 300 kHz Stop 25.000 GHz,

Sweep 956 ms (32001 pts)

oI5 N EE R

Note: All results have been included cable loss.
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GFSK

8-DPSK

2480MHz

2402MHz

30MHz —-8GHz

30MHz -8GHz

Video BW 300 kHz

Spectrum Analyzer | Spectrum Ansiyzer 2 | Spectrum Analyzer 3 Spectrum Analyzer & Spacirum Ansiyzer 1 Spectrum Anaiyzer 2 | Spectrum Anaiyzer 3 Spectrum Anaiyzer 4 +
cupled W Swept SA Swvept SA Swept SA + Cecupied BW tSA Swept SA Swept SA

KEYSIGHT nowt ¥ npAZ S0 Amen 048 [PNO Fast g Tyge: Log Power KEYSIGHT iput &r WpUZ 500 FANev 304D PNOFast g Type Log Poue [N

Conmections Of  Proamp O Gate: O AvglHold 74100 Comectons: OF  Preamp 08 Gater O Jwgicis 3100 o

G pign st FreaRef In (S} Source: Of ¥ Gain Low (g Fres Run G ion auto FreqRet Il (S)  Source: O Fosn Low g Fres Run

o Sia Track: O w Sq Treck O P
Scale/Div 10 dB8 Ref Level 20.50 dBm Scale/Div 10 dB Ref Level 20,50 dBm
Log - Lo ¥
Start 30 MHz Video BW 300 kHz Stop B.000 GHz| Start 30 MHz Video BW 300 kHz Stop 8.000 GHz,
[#Res BW 100 kHz Sweap 764 ms (32001 pts) #Res BW 100 kHz Swoep 764 ms (32001 pts)
- Sep 18,2019 - 00| ™ ¥ - Sep 18, 2019 - 00w s
o9~ ? SR .2 N 58 2 v =l ? R WI1o A BH =4
Spectrum Analyzer 1 Specirum Anatyzer 2 Spectrum Analyzes 3 +|speetrum Analyzer 4 Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3 o |Spectrum Anatyzer 4 +
‘Gecupled W Swepl SA Swept SA Swepl SA + Occupied BW Swept SA Swept SA Swept SA
KEYSIGHT I i npulZ 5001 Afien 1008 PNO: Fast [Aug Type: Log Pawar KEYSIGHT input RF inputZ 500 Adlen 1008 PNO: Fast [P Type: Log-Powes

Gorrochors O Proamp O Gaie: OF AuplHold. 34100 Conectons OF  Preamp 08 Gaie OF ot 171100

GO pign muto Froq Ref Int (S} Source Of IF Gain Low ~[Tng Frem Run 52 nagn muio Freq Ref Inl (5] Source: O IF Gain Low g Free Run

wr Sig Track: OfF o Sig Track: OfF
1 Spoctum ] Ref Lvl Offset 0.50 d8 1 Spacinm b Ref Lyl Offset 0.50 B
Scak/Ow 10 8 Ref Leval 0.50 dBm ‘ScalelDiv 10 dB Ref Level 0.50 dBm
Lo . Lo - ‘

Video BW 300 kHz

Start 8.000 GHz Stop 15.000 GHz, Start 8,000 GHz Stop 15.000 GHz|
[#Res BW 100 kHz Sweap 670 ms (32001 pts) TRes BW 100 kHz Swoep 670 ms (32001 pts)
- Sep 18,2019 - 00| M »| - Sep 18, 2019 - o0 s«
a9 M ? N5 oI5 W (B0 53 " A ? L e
Spectrum Analyzer 1 Spectrum Anatyzer 2 Spectrum Analyzer 3 Spectrum Analyzer & . Specirum Anatyzer 1 Spectrum Analyzer 2 Spectrurm Analyzer 3 Spectrum Analyzer 4 A
pied BW Swept S SWEpLSA Snegt SA + Cecupied BW SweptSA Swept SA Swept SA
KEYSIGHT ot npAZ S0 Aien 1008 [PNOFast g Tyge: Log Power KEYSIGHT iput &r WpUZ 500 Amen 108 PNOFast g Type Liog Power
Conections O Preamp; O Gate: OF AvgiHola: 17/100 Comectons: OF  Preamp 08 Gater O Jwgics 111100
G pign st FraqRef In (S} Soures: OF ¥ Gain Low (g Fres Run G ign auto FreqRer Il (S)  Source: O Fosn Low g Fres Run
o Sig Track: O o 5ig Track OFF
Scale/Div 10 dB8 Ref Level 0.50 dBm ‘Scale/Div 10 dB Ref Level 0.50 dBm
Log y Log v ‘
[Start 15,000 GHz Video BW 300 kHz Stop 25.000 GHz Start 15.000 GHz Video BW 300 KkHz Stop 25.000 GHz
[#Res BW 100 kHz Sweep 956 ms (32001 pts) #Res BW 100 kHz Sweep 956 ms (32001 pts)
-l Sep 18,2018 . 00 % ¥ - Sep 18,2019 - ey
=~ A ? R BHL TS S |9 ? NS 1 HH R

Note: All results have been included cable loss.
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