(ﬂléllu)

No. 116Z242271-SRD02
Page52 of 102

7440.000 39.3 -16.9 36.0 20.215 54.0 14.7 H
9199.500 40.3 -16.2 36.7 19.756 54.0 13.7 H
12400.500 41.0 -17.5 39.1 19.339 54.0 13.0 H
8DPSK Ch 0 - Average
Measurement Cable Antenna Receiver . . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBuV/m) (dB)
(dBuv/m) (dB) (dB/m) (dBpv) (H/V)
2380.300 46.8 2.9 32.1 11.866 54.0 7.2 H
2387.100 46.8 2.9 32.0 11.958 54.0 7.2 H
4804.500 37.7 -17.3 34.5 20.434 54.0 16.3 H
7206.400 39.9 -16.4 36.1 20.209 54.0 141 H
9607.500 38.6 -18.2 37.0 19.898 54.0 15.4 H
12010.500 41.7 -17.4 39.3 19.723 54.0 12.3 H
8DPSK Ch 39 - Average
Measurement Cable Antenna Receiver o . Antenna
Frequency . Limit Margin
(MH2) Result loss Factor Reading (dBuv/m) (dB) Pol.
z uV/m
(dBpV/m) (dB) (dB/m) (dBpv) (H/V)
2379.500 46.8 2.9 32.1 11.871 54.0 7.2 H
2491.200 47.7 2.9 325 12.257 54.0 6.3 H
4882.500 36.5 -18.5 34.5 20.545 54.0 17.5 H
7323.000 37.7 -18.5 36.1 20.111 54.0 16.3 H
9764.000 40.0 -17.8 37.2 20.531 54.0 14.0 H
12205.000 40.8 -17.8 39.2 19.320 54.0 13.2 H
8DPSK Ch 78 - Average
Measurement Cable Antenna Receiver . . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBuV/m) (dB)
(dBuV/m) (dB) (dB/m) (dBpv) (H/V)
2483.500 49.1 2.9 32.8 13.420 54.0 4.9 H
2484.000 48.2 2.9 32.7 12.556 54.0 5.8 H
4960.000 371 -18.2 34.5 20.823 54.0 16.9 H
7440.400 39.5 -16.9 36.0 20.402 54.0 14.5 H
9920.500 40.2 -17.1 374 19.916 54.0 13.8 H
12400.500 41.0 -17.5 39.1 19.380 54.0 13.0 H
GFSK Ch 0 — Peak
Measurement Cable Antenna Receiver L . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBpv/m) (dB)
(dBpV/m) (dB) (dB/m) (dBpVv) (H/V)
2387.714 59.6 2.9 32.0 24.72 74.0 14.4 H
2388.442 59.5 2.9 32.0 24.59 74.0 14.6 Vv
17517.750 59.9 -14.3 41.2 33.026 74.0 14.1 Vv
17286.000 59.7 -13.9 41.2 32.450 74.0 14.3 H
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17925.750 59.6 -13.6 40.9 32.286 74.0 14.4 Vv

17984.250 59.5 -13.6 40.8 32.341 74.0 14.5 Vv

GFSK Ch 39 - Peak

Measurement Cable Antenna Receiver . . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBuV/m) (dB)
(dBuV/m) (dB) (dB/m) (dBpv) (H/V)
2366.800 50.3 -27.2 32.0 45.51 74.0 23.7 H
2519.400 51.0 -26.7 32.6 45.13 74.0 23.0 \Y
17623.500 60.5 -13.1 41.1 32.524 74.0 13.5 H
17947.500 59.6 -13.6 40.8 32.360 74.0 14.4 H
17283.750 59.5 -13.9 41.2 32.269 74.0 14.5 H
17740.500 59.4 -13.3 41.0 31.711 74.0 14.6 \Y
GFSK Ch 78 - Peak
Measurement Cable Antenna Receiver o . Antenna
Frequency . Limit Margin
(MH2) Result loss Factor Reading (dBuv/m) (dB) Pol.
z uV/m
(dBpV/m) (dB) (dB/m) (dBpv) (H/V)
2483.530 60.6 2.9 32.8 24.94 74.0 134 H
2484.070 60.4 2.9 32.7 24.72 74.0 13.6 H
17655.000 59.8 -13.1 41.1 31.771 74.0 14.2 H
17623.500 59.4 -13.1 41.1 31.454 74.0 14.6 H
17949.750 59.4 -13.6 40.8 32.173 74.0 14.6 H
17511.750 59.3 -14.3 41.2 32.448 74.0 14.7 H

/4 DQPSK Ch 0 - Peak

Measurement Cable Antenna Receiver . . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBuV/m) (dB)
(dBpV/m) (dB) (dB/m) (dBpv) (H/V)
2384.032 59.6 2.9 32.0 24.71 74.0 14.4 H
2388.526 59.7 2.9 32.0 24.83 74.0 14.3 H
17243.250 60.1 -14.2 41.2 33.115 74.0 13.9 H
17609.250 59.9 -13.3 41.1 32.026 74.0 14.1 Vv
17631.000 59.8 -13.0 41.1 31.767 74.0 14.2 H
17949.750 59.6 -13.6 40.8 32.392 74.0 14.4 H
mw/4 DQPSK Ch 39 - Peak
Measurement Cable Antenna Receiver L . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBpv/m) (dB)
(dBpV/m) (dB) (dB/m) (dBpVv) (H/V)
2339.600 49.1 -27.7 315 45.27 74.0 24.9 \
2510.000 51.7 -26.5 325 45.72 74.0 22.3 Vv
17532.000 60.0 -14.1 41.2 32.934 74.0 14.0 H
17659.500 59.6 -13.1 41.1 31.630 74.0 14.4 Vv
17261.250 59.5 -14.1 41.2 32.420 74.0 14.5 \Y
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| 17263.500 | 595 | 141 41.2 32362 740 145| H
mw/4 DQPSK Ch 78 - Peak
Measurement Cable Antenna Receiver . . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBuV/m) (dB)
(dBuV/m) (dB) (dB/m) (dBpv) (H/V)
2486.450 61.3 2.9 32.7 25.65 74.0 12.7 H
2488.630 61.4 2.9 32.6 25.87 74.0 12.6 H
17991.750 59.6 -13.6 40.8 32.338 74.0 14.4 H
17276.250 59.4 -14.0 41.2 32.208 74.0 14.6 Vv
17761.500 59.4 -13.3 41.0 31.709 74.0 14.6 H
17569.500 59.3 -13.7 41.1 31.884 74.0 14.7 Vv
8DPSK Ch 0 - Peak
Measurement Cable Antenna Receiver o . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBuV/m) (dB)
(dBpV/m) (dB) (dB/m) (dBpv) (H/V)
2385.894 60.2 2.9 32.0 25.30 74.0 13.8 H
2388.974 59.9 2.9 32.0 25.08 74.0 14.1 H
17989.500 59.6 -13.6 40.8 32.38 74.0 14.4 H
17281.500 59.5 -14.0 41.2 32.28 74.0 14.5 \Y
17584.500 59.2 -13.5 41.1 31.62 74.0 14.8 H
17199.750 59.1 -14.5 41.2 32.38 74.0 14.9 H
8DPSK Ch 39 - Peak
Measurement Cable Antenna Receiver . . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBuV/m) (dB)
(dBpV/m) (dB) (dB/m) (dBpv) (H/V)
2333.600 48.6 -27.7 314 44.97 74.0 25.4 H
2525.400 51.1 -26.8 32.7 45.22 74.0 22.9 H
17961.750 59.5 -13.6 40.8 32.28 74.0 14.5 Vv
17276.250 59.4 -14.0 41.2 32.21 74.0 14.6 H
17558.250 59.3 -13.8 41.2 32.00 74.0 14.7 H
17616.000 59.3 -13.2 41.1 31.42 74.0 14.7 H
8DPSK Ch 78 - Peak
Measurement Cable Antenna Receiver L . Antenna
Frequency . Limit Margin
Result loss Factor Reading Pol.
(MHz) (dBpv/m) (dB)
(dBpV/m) (dB) (dB/m) (dBpVv) (H/V)
2483.560 61.2 2.9 32.8 25.48 74.0 12.8 H
2493.990 61.0 2.9 325 25.61 74.0 13.0 \
17651.250 59.5 -13.1 41.1 31.46 74.0 14.5 H
17850.000 59.5 -13.5 40.9 32.05 74.0 14.5 H
17126.250 59.3 -15.0 41.3 33.05 74.0 14.7 \Y
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Conclusion: PASS
Test graphs as below:
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Fig.58. Radiated emission: GFSK, Channel 0, 1 GHz - 3 GHz
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Fig.59. Radiated emission: GFSK, Channel 0, 3 GHz - 18 GHz
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Fig.60. Radiated emission: GFSK, Channel 39, 9 kHz - 30 MHz
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Fig.61. Radiated emission: GFSK, Channel 39, 30 MHz - 1 GHz
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Fig.62. Radiated emission: GFSK, Channel 39, 1 GHz - 3 GHz
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Fig.63. Radiated emission: GFSK, Channel 39, 3 GHz - 18 GHz
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Fig.64. Radiated emission: GFSK, Channel 78, 1 GHz - 3 GHz
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Fig.65. Radiated emission: GFSK, Channel 78, 3 GHz - 18 GHz
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Fig.66. Radiated emission (Power): GFSK, low channel
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Fig.67. Radiated emission (Power) GFSK, high channel
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Fig.68. Radiated emission: GFSK, 18 GHz - 26 GHz
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Fig.69. Radiated emission: /4 DQPSK, Channel 0, 1 GHz - 3 GHz
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Radiated emission: /4 DQPSK, Channel 0, 3 GHz
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Radiated emission: 1/4 DQPSK, Channel 39, 30 MHz - 1 GHz
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Fig.72. Radiated emission: /4 DQPSK, Channel 39, 1 GHz - 3 GHz
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: /4 DQPSK, Channel 39, 3 GHz - 18 GHz
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Fig.74. Radiated emission: /4 DQPSK, Channel 78, 1 GHz - 3 GHz
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Fig.75. Radiated emission: /4 DQPSK, Channel 78, 3 GHz - 18 GHz
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Fig.76. Radiated emission (Power): /4 DQPSK, low channel
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Fig.77. Radiated emission (Power): 1/4 DQPSK, high channel
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Radiated emission: m/4 DQPSK, 18 GHz - 26 GHz
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Fig.79. Radiated emission: 8DPSK, Channel 0, 1 GHz - 3 GHz
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Radiated emission: 8DPSK, Channel 0, 3 GHz - 18 GHz
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Radiated emission: 8DPSK, Channel 39, 30 MHz - 1 GHz
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Fig.82. Radiated emission: 8DPSK, Channel 39, 1 GHz - 3 GHz
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Fig.83. Radiated emission: 8DPSK, Channel 39, 3 GHz - 18 GHz
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Fig.84. Radiated emission: 8DPSK, Channel 78, 1 GHz -
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Fig.85. Radiated emission: 8DPSK, Channel 78, 3 GHz - 18 GHz
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Fig.86. Radiated emission (Power): 8DPSK, low channel
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Fig.87. Radiated emission (Power): 8DPSK, high channel
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Fig.88. Radiated emission: 8DPSK, 18 GHz - 26 GHz
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A.6. Time of Occupancy (Dwell Time)

Method of Measurement: See ANSI C63.10-clause 7.8.4

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

Span = zero span, centered on a hopping channel

RBW = 1 MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel
Detector function = peak

Trace = max hold

Measure a pulse time in time domain at middle frequency and then count the hopping number in
31.6s(which equals with 0.4 multiply 79) of middle frequency ,then multiply the pulse time and
hopping number and record them.

Measurement Limit:

Standard Limit (ms)
FCC 47 CFR Part 15.247(a) (1)(iii) <400
Measurement Result:
For GFSK
Channel Packet Dwell Time (ms) Conclusion
DH1 Fig.89 118.27 P
39 DH3 Fig.90 260.12 P
DH5 Fig.91 306.54 P
For /4 DQPSK
Channel Packet Dwell Time (ms) Conclusion
DH1 Fig.92 120.54 P
39 DH3 Fig.93 260.62 P
DH5 Fig.94 306.87 P
For 8DPSK
Channel Packet Dwell Time (ms) Conclusion
39 DH1 Fig.95 120.91 P
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260.46

DH3 Fig.96

306.70

Fig.97

DH5

Conclusion: PASS
Test graphs as below:

Time of Occupancy (Dwell Time) test, 2441.00MHz, GFSK.DH1
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Fig.89. Time of occupancy (Dwell Time): Channel 39, Packet DH1

Time of Occupancy (Dwell Time) test. 2441.00MHz, GFSK,DH3
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Time of occupancy (Dwell Time): Channel 39, Packet DH3
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Fig.91. Time of occupancy (Dwell Time): Channel 39, Packet DH5

Time of Occupancy (Dwell Time) test, 2441.00MHz, _4DQPSK,2DH1

time(mS)

— Trace ¥ Marked

Fig.92. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH1
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Time of Occupancy (Dwell Time) test, 2441.00MHz, m_4DQPSK,2DH3
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Fig.93. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH3

Time of Occupancy (Dwell Time) test, 2441.00MHz, _4DQPSK,2DH5
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Fig.94. Time of occupancy (Dwell Time): Channel 39, Packet 2-DH5
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Time of Occupancy (Dwell Time) test, 2441.00MHz, 8DPSK,3DH1
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Fig.95. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH1

Time of Occupancy (Dwell Time) test, 2441.00MHz, 8DPSK,3DH3
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Fig.96. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH3
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Time of Occupancy (Dwell Time) test, 2441.00MHz, 8DPSK,3DH5
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Fig.97. Time of occupancy (Dwell Time): Channel 39, Packet 3-DH5
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A.7.20dB Bandwidth

Method of Measurement: See ANSI C63.10-clause 6.9.2
Measurement Procedure - Unwanted Emissions

1. Set RBW = 30kHz.

2. Set VBW = 100 kHz.

3. Set span to 3MHz

4. Detector = peak.

5. Trace Mode = max hold.

6. Sweep = auto couple.

7. Allow the trace to stabilize (this may take some time, depending on the extent of the span).

Measurement Limit:

Standard Limit

FCC 47 CFR Part 15.247(a)(1) NA *

Use NdB Down function of the SA to measure the 20dB Bandwidth

* Comment: This test case is not required according to the latest FCC 47 CFR Part 15.247. But
the test results are necessary for “carrier frequency separation” test case, in Annex A.8.
Measurement Results:

For GFSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.98 948.00 NA
39 Fig.99 940.00 NA
78 Fig.100 947.00 NA
Form/4 DQPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.101 1267.00 NA
39 Fig.102 1283.00 NA
78 Fig.103 1263.00 NA
For 8DPSK
Channel 20dB Bandwidth (kHz) Conclusion
0 Fig.104 1291.00 NA
39 Fig.105 1265.00 NA
78 Fig.106 1290.00 NA

Conclusion: NA
Test graphs as below:
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20dB Bandwidth, channel 0, 2402.0MHz, GFSK, DH5
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Fig.98. 20dB Bandwidth: GFSK, Channel 0

20dB Bandwidth, channel 39, 2441.0MHz, GFSK, DH5
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Fig.99. 20dB Bandwidth: GFSK, Channel 39
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20dB Bandwidth, channel 78, 2480.0MHz, GFSK, DH5

T T
2,480 2,481

Frequency(MHz)

- - Limit Line - - Series2 v Marked |

— Trace

Fig.100. 20dB Bandwidth: GFSK, Channel 78

20dB Bandwidth, channel 0, 2402.0MHz, _4DQPSK, 2DH5

T
2,402

Frequency(MHz)
— Trace - - Limit Line - - Series2 v Marked |
Fig.101. 20dB Bandwidth: /4 DQPSK, Channel 0
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20dB Bandwidth, channel 39, 2441.0MHz, m_4DQPSK, 2DH5
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— Trace - - Limit Line - - Series2 v Marked |
Fig.102. 20dB Bandwidth: /4 DQPSK, Channel 39

20dB Bandwidth, channel 78, 2480.0MHz, m_4DQPSK, 2DH5

Frequze'r;‘:)?(MHz) St
— Trace - - Limit Line - - Series2 v Marked |
Fig.103. 20dB Bandwidth: /4 DQPSK, Channel 78
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20dB Bandwidth, channel 0, 2402.0MHz, 8DPSK, 3DH5

dBm

T
2,402
Frequency(MHz)

- - Limit Line - - Series2 v Marked |

— Trace

Fig.104. 20dB Bandwidth: 8DPSK, Channel 0

20dB Bandwidth, channel 39, 2441.0MHz, 8DPSK, 3DH5

2441
Frequency(MHz)

Series2 v Marked ||

— Trace =« Limit Line

Fig.105. 20dB Bandwidth: 8DPSK, Channel 39
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20dB Bandwidth, channel 78, 2480.0MHz, 8DPSK, 3DH5

2,481

2,480
Frequency(MHz)

- - Limit Line - - Series2 v Marked |

— Trace

Fig.106. 20dB Bandwidth: 8DPSK, Channel 78
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A.8. Carrier Frequency Separation

Method of Measurement: See ANSI C63.10-clause 7.8.2

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

® Span = 3MHz
® RBW=300kHz
® VBW=300kHz

® Sweep = auto

® Detector function = peak

® Trace = max hold

® Allow the trace to stabilize

Search the peak marks of the middle frequency and adjacent channel, then record the separation

between them.

* Comment: This limit should be over 25 kHz or (2/3) * 20dB bandwidth, whichever is greater.

Measurement Limit:

Standard Limit(kHz)
FCC 47 CFR Part 15.247(a)(1) over 25 kHz or (2/3) * 20dB bandwidth
Measurement Result:
For GFSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.107 | 990.00 P
For /4 DQPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.108 | 940.00 P
For 8DPSK
Channel Carrier frequency separation (kHz) Conclusion
39 Fig.109 ‘ 1005.00 P

Conclusion: PASS

Test graphs as below:
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7.59

Carrier frequency separatit result, 2441.0MHz, GFSK, DH5

2441

Frequency(MHz)

— Trace ¥ Marked

Fig.107. Carrier frequency separation measurement: GFSK, Channel 39

Carrier frequency separation test result, 2441.0MHz, _4DQPSK, 2DH5
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— Trace ¥ Marked

Fig.108. Carrier frequency separation measurement: /4 DQPSK, Channel 39

©Copyright. All rights reserved by CTTL.



i No. 116242271-SRD02
o o Page85 of 102

Carrier frequency separation test result, 2441.0MHz, 8DPSK, 3DH5

; 619
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-80

2441
Frequency(MHz)

— Trace ¥ Marked

Fig.109. Carrier frequency separation measurement: 8DPSK, Channel 39
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A.9. Number of Hopping Channels

Method of Measurement: See ANSI C63.10-clause 7.8.3

No. 116Z242271-SRD02
Page86 of 102

The EUT must have its hopping function enabled. Use the following spectrum analyzer settings:

® Span = the frequency band of operation

® RBW =500kHz
® VBW =500kHz

® Sweep = auto

® Detector function = peak

® Trace = max hold

® Allow the trace to stabilize

It might prove necessary to break the span up into subranges to show clearly all of the hopping
frequencies. Compliance of an EUT with the appropriate regulatory limit shall be determined for
the number of hopping channels. A plot of the data shall be included in the test report.

Measurement Limit:

Standard

Limit

FCC 47 CFR Part 15.247(a) (1)(iii)

At least 15 non-overlapping channels

Measurement Result:
For GFSK

Channel Number of hopping channels Conclusion
0~39 Fig.110
; 79 P
40~78 Fig.111
Form/4 DQPSK
Channel Number of hopping channels Conclusion
0~39 Fig.112
- 79 P
40~78 Fig.113
For 8DPSK
Channel Number of hopping channels Conclusion
0~39 Fig.114
- 79 P
40~78 Fig.115

Conclusion: PASS

Test graphs as below:
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Number of hopping channels test result, 2441.0MHz, GFSK, DH5.[2401.0 - 2441.0] Ref:10 dbm
10 . . i i . | i i i . i A i Att:20 dB
0 f-\‘fw&(

T T T T T T T T T T u T T T T T T T T T
2,402 2404 2406 2408 2410 2412 2414 2416 2418 2420 2422 2424 2426 2428 2430 2432 2434 2436 2438 2440
Frequency(MHz)

— Trace =~ Limit Line

Fig.110. Number of hopping frequencies: GFSK, Channel 0 - 39

Number of hopping channels test result, 2441.0MHz, GFSK, DH5.[2441.0 - 2481.0] Ref:10 dbm
10 . i i i . | i i i i i | i i / ) dB
0 z
Hz
ST, W , S| OIS | SN .\ U SR | SOMUORN OO | SR , SN IS | SRR .\ NI ( SRR | SO .\ U NS . S s
-20

T T T T T T T T T T u T T T T T T T T
2442 2444 2446 2448 2450 2452 2454 2456 2458 2460 2462 2464 2466 2468 2470 2472 2474 2476 2478

2,480
Frequency(MHz)

— Trace =~ Limit Line

Fig.111. Number of hopping frequencies: GFSK, Channel 40 - 78
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Number of hopping channels test result, 2441.0MHz, m_4DQPSK, 2DH5,[2401.0 - 2441.0] Ref:10 dbm
10 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' /
0 Z
T N N N S St N SR S S ST N SR ms
| B R RS | BSNNTS | IR ; SR, (ISP | SONPRSSt  JURR| DRSNS | SUSE ) SIRUOS | (ISSIST,; SRSET/ SRR, JNDRSE | ISR VRSN | VSIS | SRS | (o

T T T T T T T T T T T T T T T T T T T T
2,402 2404 2406 2408 2410 2412 2414 2416 2418 2420 2422 2424 2426 2428 2430 2432 2434 2436 2438 2440
Frequency(MHz)

— Trace =~ Limit Line

Fig.112. Number of hopping frequencies: /4 DQPSK, Channel 0 - 39

Number of hopping channels test result, 2441.0MHz, m_4DQPSK, 2DH5.[2441.0 - 2481.0] Ref:10 dbm

T T T T T T T T T T T T T T T T T T T T
2,442 2444 2446 2448 2450 2452 2454 2456 2458 2460 2462 2464 2486 2488 2470 2472 2474 2476 2478 2480
Frequency(MHz)

— Trace =~ Limit Line

Fig.113. Number of hopping frequencies: /4 DQPSK, Channel 40 - 78
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Number of hopping channels test result, 2441.0MHz, 8DPSK, 3DH5,[2401.0 - 2441.0] Ref:10 dbm
10 ' ' ' ' ' ' ' ' ' ' ' ' ' ' "

T T T T T
2,402 2404 2406 2408 2410

T T T T T u T T T T T T T T T
2412 2414 2416 2418 2420 2422 2424 2426 2428 2430 2432 2434 2436 2438 2440
Frequency(MHz)

— Trace =~ Limit Line

Fig.114. Number of hopping frequencies: 8DPSK, Channel O - 39

Number of hopping channels test result, 2441.0MHz, 8DPSK, 3DH5,[2441.0 - 2481.0]

Ref:10 dbm
) dB

0 \ L

4
vy, | I S| S A . SN ( SO | SR . .1 | ST ), WO« SO A . S, AT— V— SO | S—), S s
20

T T T T T
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2452 2454 2456 2458 2460 2462 2464 2466 2468 2470 2472 2474 2476 2478 2480
Frequency(MHz)

— Trace =~ Limit Line

Fig.115. Number of hopping frequencies: 8DPSK, Channel 40 - 78
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A.10. AC Powerline Conducted Emission

No. 116Z242271-SRD02
Page90 of 102

Test Condition
Voltage (V) Frequency (Hz)
120 60
Measurement Result and limit:
Bluetooth (Quasi-peak Limit)
Frequ(i;ﬁ);)range Quasi-peak Limit (dBuV) Conclusion
0.15t0 0.5 66 to 56
05to5 56 P
51030 60
NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.5 MHz.
Bluetooth (Average Limit)
Frequ(('e\:'(_:');)range Average Limit (dBuV) Conclusion
0.15t0 0.5 56 to 46
05t05 46 P
5t0 30 50
NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to

0.5 MHz.

The measurement is made according to ANSI C63.10

Conclusion: PASS
Test graphs as below:
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Level in dB T

150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBuV) (dB) (dB) (dBpV)
0.159000 52.8 GND L1 10.3 12.7 65.5
0.208500 50.1 GND L1 10.3 13.2 63.3
2.197500 41.4 GND L1 10.4 14.6 56.0
2.314500 38.6 GND L1 10.4 17.4 56.0
3.223500 43.4 GND L1 10.4 12.6 56.0
3.975000 44.0 GND L1 10.4 12.0 56.0
Final Result 2
Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
0.159000 37.5 GND L1 10.3 18.0 55.5
0.208500 37.0 GND N 10.3 16.2 53.3
0.262500 20.9 GND N 10.3 30.4 51.4
2.121000 30.8 GND L1 10.4 15.2 46.0
3.300000 34.3 GND L1 10.4 11.7 46.0
3.997500 35.1 GND L1 10.4 10.9 46.0

©Copyright. All rights reserved by CTTL.



— No. 116Z42271-SRD02
=777 Page92 of 102
N

™ ol

Level in dB T

300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpV) (dB) (dB) (dBuv)
2.332500 41.1 GND L1 10.4 14.9 56.0
2.359500 41.0 GND L1 10.4 15.0 56.0
2.985000 40.6 GND L1 10.4 15.4 56.0
3.475500 43.6 GND L1 10.4 12.4 56.0
3.574500 43.8 GND L1 10.4 12.2 56.0
3.799500 44.1 GND L1 10.4 11.9 56.0

Final Result 2

Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
0.307500 32.3 GND N 10.4 17.7 50.0
0.361500 30.5 GND N 10.4 18.2 48.7
2.076000 30.4 GND L1 10.4 15.6 46.0
2.323500 32.0 GND L1 10.4 14.0 46.0
3.435000 34.3 GND L1 10.4 11.7 46.0
3.849000 35.4 GND L1 10.4 10.6 46.0
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Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
1.936500 53.0 GND L1 10.4 3.0 56.0
2.008500 53.1 GND L1 10.4 2.9 56.0
2.440500 51.6 GND L1 10.4 4.4 56.0
2.508000 52.4 GND L1 10.4 3.6 56.0
2.580000 52.2 GND L1 10.4 3.9 56.0
3.084000 51.3 GND L1 10.4 4.7 56.0

Final Result 2

Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
0.861000 45.3 GND L1 10.3 0.7 46.0
0.933000 45.0 GND L1 10.3 1.0 46.0
1.432500 45.8 GND L1 10.3 0.2 46.0
1.936500 44.7 GND L1 10.4 1.3 46.0
2.008500 44.8 GND L1 10.4 1.2 46.0
2.080500 43.9 GND L1 10.4 2.1 46.0
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Level in dB T

15
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?SlOk 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz
Final Result 1
Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
1.504500 50.6 GND L1 10.3 54 56.0
1.864500 51.9 GND L1 10.4 4.1 56.0
2.008500 52.9 GND L1 10.4 3.1 56.0
2.071500 50.5 GND L1 10.4 5.5 56.0
2.143500 49.3 GND L1 10.4 6.7 56.0
2.940000 51.8 GND L1 10.4 4.2 56.0
Final Result 2
Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)

0.861000 41.5 GND L1 10.3 4.5 46.0
1.360500 45.3 GND L1 10.3 0.7 46.0
1.432500 45.7 GND L1 10.3 0.3 46.0
1.504500 45.3 GND L1 10.3 0.7 46.0
2.004000 45.1 GND L1 10.4 0.9 46.0
2.076000 44.7 GND L1 10.4 1.3 46.0
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Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
2.193000 36.2 GND N 10.5 19.8 56.0
3.061500 40.3 GND N 10.5 15.7 56.0
3.088500 41.3 GND N 10.5 14.8 56.0
3.187500 42.0 GND N 10.5 14.0 56.0
3.421500 44.8 GND L1 10.4 11.2 56.0
4.096500 46.6 GND L1 10.5 9.4 56.0

Final Result 2

Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
1.680000 28.9 GND L1 10.3 171 46.0
2.121000 28.7 GND L1 10.4 17.3 46.0
2.161500 28.4 GND L1 10.4 17.6 46.0
2.647500 30.9 GND L1 10.4 15.1 46.0
3.516000 35.6 GND L1 10.4 10.4 46.0
4.096500 37.1 GND L1 10.5 8.9 46.0
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Level in dB T

150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
2.058000 39.2 GND L1 10.4 16.8 56.0
2.593500 42.1 GND L1 10.4 13.9 56.0
3.034500 42.9 GND L1 10.4 13.1 56.0
3.579000 42.7 GND N 10.5 13.3 56.0
4.276500 42.9 GND N 10.5 131 56.0
4.825500 39.7 GND N 10.6 16.3 56.0
Final Result 2
Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.721500 27.7 GND L1 10.3 18.3 46.0
1.635000 29.2 GND L1 10.3 16.8 46.0
2.058000 29.1 GND L1 10.4 16.9 46.0
2.593500 314 GND L1 10.4 14.6 46.0
3.462000 35.4 GND L1 10.4 10.6 46.0
4.087500 37.3 GND L1 105 8.7 46.0
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Level in dB T

o

150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
1.446000 48.7 GND L1 10.3 7.3 56.0
1.873500 49.9 GND L1 10.4 6.1 56.0
1.950000 49.7 GND L1 10.4 6.3 56.0
2.017500 50.4 GND L1 10.4 5.6 56.0
2.449500 49.9 GND L1 10.4 6.1 56.0
2.526000 49.4 GND L1 10.4 6.6 56.0

Final Result 2

Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
1.374000 27.1 GND L1 10.3 18.9 46.0
1.441500 42.7 GND L1 10.3 3.3 46.0
1.518000 40.3 GND L1 10.3 5.7 46.0
1.950000 40.6 GND L1 10.4 54 46.0
2.017500 41.8 GND L1 10.4 4.2 46.0
2.526000 35.7 GND L1 10.4 10.3 46.0
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Frequency in Hz
Final Result 1
Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
1.441500 50.0 GND L1 10.3 6.0 56.0
2.377500 49.2 GND L1 10.4 6.8 56.0
2.445000 50.0 GND L1 10.4 6.0 56.0
2.521500 49.6 GND L1 10.4 6.4 56.0
2.593500 48.8 GND L1 10.4 7.2 56.0
2.953500 48.2 GND L1 10.4 7.8 56.0
Final Result 2
Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.865500 41.0 GND L1 10.3 5.0 46.0
1.369500 41.5 GND L1 10.3 4.5 46.0
1.437000 42.6 GND L1 10.3 34 46.0
1.509000 424 GND L1 10.3 3.6 46.0
2.377500 39.2 GND L1 10.4 6.8 46.0
2.521500 40.4 GND L1 10.4 5.6 46.0
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Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
0.222000 37.6 GND N 10.3 25.1 62.7
1.819500 32.8 GND L1 10.4 23.2 56.0
2.760000 35.2 GND N 10.5 20.8 56.0
4.330500 32.6 GND L1 10.5 23.4 56.0
4.366500 32.8 GND L1 10.5 23.2 56.0
4.483500 34.1 GND L1 10.5 21.9 56.0

Final Result 2

Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
0.429000 28.1 GND L1 10.3 19.1 47.3
0.433500 27.7 GND L1 10.3 19.5 47.2
1.837500 22.1 GND L1 10.4 23.9 46.0
2.166000 23.2 GND L1 10.4 22.8 46.0
2.782500 25.3 GND L1 10.4 20.7 46.0
4.582500 26.2 GND L1 10.5 19.8 46.0
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150k

300 400500 800 1M 2M 4M 5M 6 oM
Frequency in Hz
Final Result 1
Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.163500 48.4 GND L1 10.3 16.9 65.3
1.837500 39.2 GND L1 10.4 16.8 56.0
2.098500 40.0 GND L1 10.4 16.0 56.0
3.079500 39.3 GND L1 10.4 16.7 56.0
4.272000 38.4 GND L1 10.5 17.6 56.0
4.312500 37.0 GND L1 10.5 19.0 56.0
Final Result 2
Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
0.222000 34.4 GND 10.3 18.4 52.7
0.438000 31.2 GND 104 15.9 47.1
2.089500 30.0 GND L1 10.4 16.0 46.0
2.265000 28.7 GND L1 10.4 17.3 46.0
4.380000 30.1 GND L1 10.5 15.9 46.0
4.857000 29.9 GND L1 10.5 16.1 46.0
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Level in dB T

300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit

(MHz) (dBpv) (dB) (dB) (dBpv)
2.472000 42.7 GND L1 10.4 13.3 56.0
2.530500 43.2 GND L1 10.4 12.8 56.0
2.625000 43.4 GND L1 10.4 12.6 56.0
2.998500 40.7 GND L1 10.4 15.3 56.0
3.057000 43.4 GND L1 10.4 12.6 56.0
3.156000 41.6 GND L1 10.4 14.4 56.0

Final Result 2

Frequency Average PE Line Corr. Margin Limit

(MHz) (dBpv) (dB) (dB) (dBpv)
2.224500 311 GND L1 10.4 14.9 46.0
2.616000 30.1 GND L1 10.4 15.9 46.0
2.683500 31.7 GND L1 10.4 14.3 46.0
3.133500 32.0 GND L1 10.4 14.0 46.0
3.291000 30.5 GND L1 10.4 155 46.0
3.408000 31.6 GND L1 10.4 14.4 46.0
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Final Result 1

Frequency QuasiPeak PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBpv)
2.490000 42.8 GND L1 10.4 13.2 56.0
2.701500 42.5 GND L1 10.4 135 56.0
2.751000 42.9 GND L1 10.4 131 56.0
2.859000 42.6 GND L1 104 13.4 56.0
2.935500 43.3 GND L1 10.4 12.7 56.0
2.976000 435 GND L1 104 125 56.0
Final Result 2
Frequency Average PE Line Corr. Margin Limit
(MHz) (dBpv) (dB) (dB) (dBuv)
1.788000 29.9 GND L1 104 16.1 46.0
2.089500 315 GND L1 10.4 14.5 46.0
2.634000 32.1 GND L1 10.4 13.9 46.0
2.751000 31.2 GND L1 10.4 14.8 46.0
3.043500 26.4 GND L1 10.4 19.6 46.0
3.925500 31.6 GND L1 10.4 14.4 46.0

***END OF REPORT***
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