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A.5 Average time of Occupancy

Frequency Packet Pulse Time(ms) Dwell time(ms) Limit(ms) Result
2441MHz DH1 0.377 120.64 400 Pass
2441MHz DH3 1.633 261.28 400 Pass
2441MHz DH5 2.881 307.31 400 Pass
2441MHz 2DH1 0.378 120.96 400 Pass
2441MHz 2DH3 1.633 261.28 400 Pass
2441MHz 2DH5 2.881 307.31 400 Pass
2441MHz 3DH1 0.378 120.96 400 Pass
2441MHz 3DH3 1.633 261.28 400 Pass
2441MHz 3DH5 2.882 307.41 400 Pass
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A.6 Conducted Spurious Emissions & Authorized-band band-edge

GFSK mode:

Test Report Number: BTF-SZ230717R-001
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A.7 Conducted Emission
Note 1: Devices subject to Part 15 must be tested for all available U.S. voltages and frequencies (such as a nominal
120 VAC, 60 Hz and 240 VAC, 50 Hz) for which the device is capable of operation. So, The configuration 120 VAC,
60 Hz and 240 VAC, 50 Hz were tested respectively, but only the worst configuration (120 VAC, 60 Hz ) shown here.

Test Data and plots.

3ei.e\ufel (dBuV)

72.0

64.0 FCC PART15B QP

40.0

10

56.0 \
FCC PART15B AV
48.0 |
p .
2 I &N =
e i | y J ki | Vilad " -

320|
24.0

16.0
8.0

“0.45 0.2 0.5 1 2 5 10 20 30

Trace: 1 Frequency (MHz)

Cable LISNM Receiver Emission Ower
No. Freq Loss Factor Reading Level Limit Limit  Remark
MHz dE  dB/m dBuY dBuV/m dBuV/m dB

0.226 0.m 855 17.83 27.39 261  -2b.22 Average
0.226 0.m 9.55 25.83 35.39 6261  -27.22 QP
0.307 0.01 9.56 2318 3276 5006  -17.30 Average
0.307 0.01 9.56 3018 3975 6006 -20.31 QP
0.381 0.01 9.56 16.32 27.649 4826  -20.36 Average
0.381 0.m 9.56 26.48 36.05 bB.2h  -22.20 apP
0.459 0.m 957 24.10 33.68 4671 -13.03 Average
0.459 0.0m 957 33.29 42,87 5671 -13.84 apP
: 0.608 0.0z 958 18.96 28.56 46.00  -17.44 Average
10. 0.608 0.02 9.58 29.54 39.14 56.00 -16.86 apP
11. 0.974 0.02 958 17.54 2714 4600 -18.86 Average
12. 0.974 0.02 958 26.67 36.27 5600 1973 aP

N LR IR S
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PHASE N
gglLeve! (dBuv)
72.0
56.0 ' |
\ FCC PART15B AV
E L
40.0| P . e
bk A BT | A, o gl
g f AT "me |
| AL (A A ' Wvﬂ"""# ""wu.

240 N4 Y * ! e
160| [ :

B.O

0.15 0.2 0.5 1 2 5 10 20 30
Tikaa Frequency (MHz)
Cable LISN Receiver Emission Ower
MNo. Freq Loss Factor Reading Level Limit Limnit Femark
MHz dB dB/m  dBuVY dBu¥/m dBuv/m dB

1. 0.154 0.00 953 19.27 28.80 5678 -26.98 Average

2. 0.154 0.00 9.53 27.27 36.80 6578 -28.98 aP

3. 0.230 0.01 955 19.91 29.47 5244 -22.97 Average

4. 0.230 0.01 855 26.23 3579 6244 -26.65 aP

5. 0.302 0.m 956 24.05 3362 5019  -1657 Average

6. 0.302 0m 956 30.85 40.42 6013  -19.77 arP

7 0.381 0m 957 20.96 3054 4825 1774 Average

8. 0.381 0m 957 26.91 36.449 5025 -21.76 aF

3 0.454 0.07 9.58 25.65 35.24 6.71 1147 Average

10. 0.459 0.01 958 32.98 4257 5671 -14.14 aP
11. 0.601 0.02 958 19.60 29.20 46.00 -16.80 Awverage
12. 0.601 0.02 9.58 28.68 j8.28 BB.00 1772 aFP
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A.8 Radiated Spurious Emission

Note 1: The symbol of “--” in the table which means not application.

Note 2: For the test data above 1 GHz, according the ANSI C63.10-2013, where limits are specified for both average
and peak (or quasi-peak) detector functions, if the peak (or quasi-peak) measured value complies with the average limit,
it is unnecessary to perform an average measurement.

Note 3: The EUT is working in the Normal link mode below 1 GHz. All modes have been tested and DH5-Hopping
mode is the worst.

Note 4: Results (dBuV/m) = Original reading level of Spectrum Analyzer (dBuV/m) + Factor (dB)

The low frequency, which started from 9 kHz to 30 MHz, was pre-scanned and the result which was 20 dB lower than
the limit line per 15.31(0) was not reported.

(30 MHz ~ 1GHz Harmonic)

80 Level (dBuVim)
70
60
FCC PART15C
[
50
1 S S S B B
|
30 z B
20 P
1
5 3
10 "‘W
30 50 100 200 500 1000
Frequency (MHz)

Cable ANT  Receiver Preamp Emission  Limit Ower
MNo. Freq Loss Factor Reading Gain Level Limit  Remark
MHz dB dB/m  dBpv dB dBuv/m  dBpv/m dB

1 52945 0.20 12.95 28.93 28.33 13.75 4000 -2625 QP
2 99878 0.40 10.98 28.35 284 11.32 4350  -3218 QP
3 170195 0.60 8.78 3252 28.44 13.46 4350  -3004 QP
4 210,048 (.64 11.12 30.88 26.44 14.20 4350  -2930 QP
5 287890 0.87 13.08 41.86 28.43 27.38 46.00 -1862 QP
6 768.748 1.35 20.96 33.96 27.78 26.50 46.00 -1750 QP

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 64 of 70
BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China



&
B Test Report Number: BTF-SZ2230717R-001
LAB

30 MHz to 1 GHz, ANT Horizontal

MLMMBHUM]
T0|
60|
FCC PART1SC
50 Gl
I
m l N NN N O
30| . 1 L 1§
20

Frequency (MHz)

Cahble ANT  Receiver Preamp Emission  Limit Ower
Mo, Freq Loss Factor Reading Gain Level Limit  Remark
MHz dB dB/m dBpv dB  dBpV/m dBpVim dB

1 44120 0.09 1265 44.49 28.28 28.95 40.00 -11.08 QP
2 bbbhY3 0.24 1251 34.34 28.34 18.75 40.00 -21.25 QP
3 BB.342 041 8.684 37.41 28.41 18.25 43.50 2528 QP
4 113316 042 9.60 3325 28.42 14.85 4350 -2865 QP
5 126772 0.46 8.63 33.32 28.43 13.98 43.50 2952 QP
b 7B8.748 1.35 20.96 3357 27.78 28.08 46.00 1791 QP
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(1 GHz ~ 10th Harmonic)
Note: The spurious from 18 GHz-25GHz is noise only, do not show on the report.

GFSK
Frequency Metgr Prg-l Cable | Antenna | Emission Limits Margin
Polar Reading | amplifier | Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
V 4804.00 50.97 30.55 5.77 24.66 50.85 74.00 -23.15 Pk
\% 4804.00 39.64 30.55 5.77 24.66 39.52 54.00 -14.48 AV
\ 7206.00 48.02 30.33 6.32 24.55 48.56 74.00 -25.44 Pk
\ 7206.00 41.11 30.33 6.32 24.55 41.65 54.00 -12.35 AV
\% 9608.00 48.55 30.85 7.45 24.69 49.84 74.00 -24.16 Pk
\% 9608.00 41.42 30.85 7.45 24.69 42.71 54.00 -11.29 AV
\ 12010.00 48.77 31.02 8.99 25.57 52.31 74.00 -21.69 Pk
V 12010.00 39.60 31.02 8.99 25.57 43.14 54.00 -10.86 AV
H 4804.00 50.41 30.55 5.77 24.66 50.29 74.00 -23.71 Pk
H 4804.00 40.78 30.55 5.77 24.66 40.66 54.00 -13.34 AV
H 7206.00 50.71 30.33 6.32 24.55 51.25 74.00 -22.75 Pk
H 7206.00 41.52 30.33 6.32 24.55 42.06 54.00 -11.94 AV
H 9608.00 49.46 30.85 7.45 24.69 50.75 74.00 -23.25 Pk
H 9608.00 40.12 30.85 7.45 24.69 41.41 54.00 -12.59 AV
H 12010.00 50.37 31.02 8.99 25.57 53.91 74.00 -20.09 Pk
H 12010.00 40.48 31.02 8.99 25.57 44.02 54.00 -9.98 AV
Frequency Metgr Pre.-_ Cable | Antenna | Emission Limits Margin
Polar Reading | amplifier Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Middle Channel:2441MHz
\ 4882.00 48.63 30.55 5.77 24.66 48.51 74.00 -25.49 Pk
\ 4882.00 38.93 30.55 5.77 24.66 38.81 54.00 -15.19 AV
\ 7323.00 47.87 30.33 6.32 24.55 48.41 74.00 -25.59 Pk
\ 7323.00 40.63 30.33 6.32 24.55 41.17 54.00 -12.83 AV
\% 9764.00 46.92 30.85 7.45 24.69 48.21 74.00 -25.79 Pk
\% 9764.00 39.11 30.85 7.45 24.69 40.40 54.00 -13.60 AV
\% 12205.00 47.39 31.02 8.99 25.57 50.93 74.00 -23.07 Pk
\% 12205.00 37.88 31.02 8.99 25.57 41.42 54.00 -12.58 AV
H 4882.00 49.20 30.55 5.77 24.66 49.08 74.00 -24.92 Pk
H 4882.00 39.63 30.55 5.77 24.66 39.51 54.00 -14.49 AV
H 7323.00 48.92 30.33 6.32 24.55 49.46 74.00 -24.54 Pk
H 7323.00 39.15 30.33 6.32 24.55 39.69 54.00 -14.31 AV
H 9764.00 49.53 30.85 7.45 24.69 50.82 74.00 -23.18 Pk
H 9764.00 40.22 30.85 7.45 24.69 41.51 54.00 -12.49 AV
H 12205.00 48.41 31.02 8.99 25.57 51.95 74.00 -22.05 Pk
H 12205.00 38.42 31.02 8.99 25.57 41.96 54.00 -12.04 AV
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Frequency Metgr Pre_—. Cable | Antenna | Emission Limits Margin
Polar Reading | amplifier | Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
High Channel:2480MHz
\Y 4960.00 49.90 30.55 5.77 24.66 49.78 74.00 -24.22 Pk
\Y 4960.00 39.09 30.55 5.77 24.66 38.97 54.00 -15.03 AV
V 7440.00 47.42 30.33 6.32 24.55 47.96 74.00 -26.04 Pk
V 7440.00 40.94 30.33 6.32 24.55 41.48 54.00 -12.52 AV
\Y 9920.00 46.54 30.85 7.45 24.69 47.83 74.00 -26.17 Pk
\Y 9920.00 39.47 30.85 7.45 24.69 40.76 54.00 -13.24 AV
V 12400.00 47.49 31.02 8.99 25.57 51.03 74.00 -22.97 Pk
\Y% 12400.00 37.73 31.02 8.99 25.57 41.27 54.00 -12.73 AV
H 4960.00 49.16 30.55 5.77 24.66 49.04 74.00 -24.96 Pk
H 4960.00 39.97 30.55 5.77 24.66 39.85 54.00 -14.15 AV
H 7440.00 48.81 30.33 6.32 24.55 49.35 74.00 -24.65 Pk
H 7440.00 40.12 30.33 6.32 24.55 40.66 54.00 -13.34 AV
H 9920.00 48.42 30.85 7.45 24.69 49.71 74.00 -24.29 Pk
H 9920.00 40.22 30.85 7.45 24.69 41.51 54.00 -12.49 AV
H 12400.00 49.55 31.02 8.99 25.57 53.09 74.00 -20.91 Pk
H 12400.00 38.77 31.02 8.99 25.57 42.31 54.00 -11.69 AV
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,
Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value has no
need to be reported.

4. The test data shows only the worst case GFSK mode
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B.

A.9 Band Edge (Restricted-band-edge)

Note 1: The lowest and highest channels are tested to verify the band edge emissions. Please refer to the following the
plots for emissions values.

Note 2: The test data all are tested in the vertical and horizontal antenna which the trace is max hold. So these plots
have shown the worst case.

Note 3: According the ANSI C63.10-2013, where limits are specified for both average and peak (or quasi-peak)
detector functions, if the peak (or quasi-peak) measured value complies with the average limit, it is unnecessary to
perform an average measurement.

Note 4: The Level (dBuV/m) has been corrected by factor.

Polar Frequenc Metgr Prel—. Cable | Antenna | Emission Limit | Detec
(HV) y Reading | amplifier | Loss Factor level (dBuV tor Result
(MHz) (dBuV) (dB) (dB) (dB/m) (dBuV/m) /m) Type

Low Channel: 2402MHz

H 2390.00 54.21 30.22 4.85 23.98 52.82 74.00 PK PASS

H 2390.00 46.64 30.22 4.85 23.98 45.25 54.00 AV PASS

H 2400.00 58.43 30.22 4.85 23.98 57.04 74.00 PK PASS

H 2400.00 47.63 30.22 4.85 23.98 46.24 54.00 AV PASS

V 2390.00 53.32 30.22 4.85 23.98 51.93 74.00 PK PASS

V 2390.00 46.23 30.22 4.85 23.98 44.84 54.00 AV PASS

V 2400.00 57.07 30.22 4.85 23.98 55.68 74.00 PK PASS

GFSK V 2400.00 44.82 30.22 4.85 23.98 43.43 54.00 AV PASS
High Channel: 2480MHz

H 2483.50 54.87 30.22 4.85 23.98 53.48 74.00 PK PASS

H 2483.50 46.37 30.22 4.85 23.98 44.98 54.00 AV PASS

H 2500.00 56.28 30.22 4.85 23.98 54.89 74.00 PK PASS

H 2500.00 48.79 30.22 4.85 23.98 47.40 54.00 AV PASS

V 2483.50 53.48 30.22 4.85 23.98 52.09 74.00 PK PASS

V 2483.50 47.36 30.22 4.85 23.98 45.97 54.00 AV PASS

V 2500.00 54.60 30.22 4.85 23.98 53.21 74.00 PK PASS

V 2500.00 45.15 30.22 4.85 23.98 43.76 54.00 AV PASS
Low Channel: 2402MHz

H 2390.00 55.99 30.22 4.85 23.98 54.60 74.00 PK PASS

H 2390.00 47.61 30.22 4.85 23.98 46.22 54.00 AV PASS

H 2400.00 57.39 30.22 4.85 23.98 56.00 74.00 PK PASS

H 2400.00 4513 30.22 4.85 23.98 43.74 54.00 AV PASS

V 2390.00 56.59 30.22 4.85 23.98 55.20 74.00 PK PASS

V 2390.00 47.30 30.22 4.85 23.98 45.91 54.00 AV PASS

/4- \ 2400.00 55.55 30.22 4.85 23.98 54.16 74.00 PK PASS

DQPSK V 2400.00 45.45 30.22 4.85 23.98 44.06 54.00 AV PASS
High Channel: 2480MHz

H 2483.50 51.72 30.22 4.85 23.98 50.33 74.00 PK PASS

H 2483.50 44.34 30.22 4.85 23.98 42.95 54.00 AV PASS

H 2500.00 57.66 30.22 4.85 23.98 56.27 74.00 PK PASS

H 2500.00 43.88 30.22 4.85 23.98 42.49 54.00 AV PASS

V 2483.50 54.44 30.22 4.85 23.98 53.05 74.00 PK PASS

V 2483.50 47.82 30.22 4.85 23.98 46.43 54.00 AV PASS

V 2500.00 52.75 30.22 4.85 23.98 51.36 74.00 PK PASS
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vV | 250000 | 4659 | 3022 | 485 | 2398 | 4520 [5400| AV | PASS
Low Channel: 2402MHz

H 2390.00 54.61 30.22 4.85 23.98 53.22 74.00 PK PASS

H 2390.00 47.54 30.22 4.85 23.98 46.15 54.00 AV PASS

H 2400.00 57.28 30.22 4.85 23.98 55.89 74.00 PK PASS

H 2400.00 45.25 30.22 4.85 23.98 43.86 54.00 AV PASS

V 2390.00 55.44 30.22 4.85 23.98 54.05 74.00 PK PASS

V 2390.00 48.41 30.22 4.85 23.98 47.02 54.00 AV PASS

V 2400.00 58.22 30.22 4.85 23.98 56.83 74.00 PK PASS

8-DPSK V 2400.00 47.83 30.22 . 4.85 23.98 46.44 54.00 AV PASS

High Channel: 2480MHz

H 2483.50 54.92 30.22 4.85 23.98 53.53 74.00 PK PASS

H 2483.50 47.23 30.22 4.85 23.98 45.84 54.00 AV PASS

H 2500.00 57.14 30.22 4.85 23.98 55.75 74.00 PK PASS

H 2500.00 45.04 30.22 4.85 23.98 43.65 54.00 AV PASS

\Y 2483.50 55.19 30.22 4.85 23.98 53.80 74.00 PK PASS

\Y 2483.50 48.76 30.22 4.85 23.98 47.37 54.00 AV PASS

\Y 2500.00 58.31 30.22 4.85 23.98 56.92 74.00 PK PASS

\Y 2500.00 47.70 30.22 4.85 23.98 46.31 54.00 AV PASS

Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit
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ANNEX B TEST SETUP PHOTOS

Please refer to the attachment.

ANNEXC EUT EXTERNAL PHOTOS

Please refer to the attachment.

ANNEXD EUT INTERNAL PHOTOS

Please refer to the attachment.

LAB

BTF Testing Lab (Shenzhen) Co., Ltd.

F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street,
Bao'an District, Shenzhen, China

www.btf-lab.com

--END OF REPORT--
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