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8. RF Antenna Conducted Spurious test
8.1 Operating environment

Temperature: 25 T
Relative Humidity: 58 %

8.2 Test setup & procedure

The test procedure was according to FCC measurement guidelines DA 00-705.

The measurements were performed from 30MHz to 25GHz RF antenna conducted per FCC
15.247 (c) was measured from the EUT antenna port using a 50ohm spectrum analyzer with
the resolution bandwidth set at 100 kHz, and the video bandwidth set at 100 kHz.

Harmonics and spurious noise must be at least 20dB down from the highest emission level
within the authorized band as measured with a 100 kHz RBW. The table below is the results
from the highest emission for each channel within the authorized band. This table was used to
determine the spurious limits for each channel.

8.3 Measured data of the highest RF Antenna Conducted Spurious test result

The test results please see the plot below.
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For RB4000HM-a & RB4000HM-c
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Conducted spurious @ GFSK channel 78
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Conducted spurious @mn /4 DPSK channel 39
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Conducted spurious @ 8DPSK channel 0
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Conducted spurious @ 8DPSK channel 78
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9. Radiated Emission test
9.1 Operating environment

Temperature: 23 T
Relative Humidity: 53 %

Atmospheric Pressure: 1008  hPa
9.2 Test setup & procedure

The test procedure was according to FCC measurement guidelines DA 00-705 and ANSI
C63.4/2003.

The Diagram below shows the test setup, which is utilized to make these measurements.

The frequency spectrum from 30MHz to 1000MHz was investigated.

Antenna
Tower
1.0~4.0 m
|« » Receiver
|‘ v Antenna
3m
EUT & l-I
Peripherals v
0.8m
Ground Plane
]
[ ]
\
[ N\ ]

L E RF Test
Receiver
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The frequency spectrum from over 1GHz was investigated.

Antenna
Tower
Horn or Bilog
3m I~4m Antenna
EUT &
Peripherals

0.8 m

Ground Plane

[ AN ]

L 2 RF Test
Receiver

The signal is maximized through rotation and placement in the three orthogonal axes.
Radiated emission measurements were performed from 30 MHz to 25 GHz. Spectrum
Analyzer Resolution Bandwidth is 100 kHz or greater for frequencies 30 MHz to 1 GHz,
IMHz — for frequencies above 1 GHz.

The EUT for testing is arranged on a fiberglass turntable. If some peripherals apply to the
EUT, the peripherals will be connected to EUT and the whole system. During the test, all
cables were arranged to produce worst-case emissions. The signal is maximized through
rotation. The height of antenna and polarization is changing constantly for exploring for
maximum signal level. The height of antenna can be up to 4 meters and down to 1 meter.

The measurement for radiated emission will be done at the distance of three meters unless the
signal level is too low to measure at that distance. In the case of the reading under noise floor,
a pre-amplifier is used and/or the test is conducted at a closer distance. And then all readings
are extrapolated back to the equivalent 3 meter reading using inverse scaling with distance.
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For the signal from USB WiFi Module is maximized through rotation and placement in the
three orthogonal axes.

EUT : RB4000HM-a

X axis Z. axis

After verifying three axes, we found the maximum electromagnetic field was occurred at
X axis. The final test data was executed under this configuration.

EUT : RB4000HM-c

X axis Y axis Z axis
After verifying three axes, we found the maximum electromagnetic field was occurred at
X axis. The final test data was executed under this configuration.

The EUT configuration please refer to the “Spurious set-up photo.pdf”.
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9.3 Emission limits

The spurious Emission shall test through the 10th harmonic. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the

radiated emission limits specified in §15.209(a).

Frequency Limits
(MHz) (dB ¢ V/im@3m)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system

Measurement uncertainty was calculated in accordance with TR 100 028-1.

Parameter Uncertainty
Radiated Emission +5.056 dB
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9.4 Radiated spurious emission test data

9.4.1 Measurement results: frequencies equal to or less than 1 GHz

EUT : RB4000HM-a
Worst Case : GFSK Channel 0
Antenna Freq. |[Receiver F(;Zgr Reading C(irgizﬁed élgnr; Margin
Polarization | (MHz) |Detector (dB/m) (dBuV) (dBuV/m)|(dBuV/m) (dB)
A% 106.63 QP 7.64 | 26.84 | 34.48 43.50 | -9.02

131.85 QP 11.39 | 24.16 | 35.55 43.50 -7.95
167.74 QP 15.70 | 20.69 | 36.39 43.50 -7.11
399.57 QP 16.40 | 18.40 | 34.80 46.00 |-11.20
719.67 QP 22.29 | 12.80 | 35.08 46.00 |-10.92
798.00 QP 23.19 | 19.06 | 42.25 46.00 -3.75
128.94 QP 11.62 | 16.31 27.92 43.50 | -15.58
184.23 QP 12.08 | 15.21 27.29 43.50 |-16.21
399.57 QP 16.74 | 13.55 | 30.29 46.00 | -15.71
599.39 QP 20.84 | 10.23 | 31.06 46.00 |-14.94
749.74 QP 2295 | 11.33 34.28 46.00 | -11.72
796.30 QP 23.52 | 2043 | 43.95 46.00 -2.05

TIT|ID | R || E<|<|I<|<|<

Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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EUT : RB4000HM-c
Worst Case : GFSK Channel 0
Antenna Freq. |Receiver F(;(c)gr Reading C(;Jrziztled @Ién;i; Margin
Polarization | (MHz) |Detector (dBuV) (dB)

(dB/m) (dBuV/m)|(dBuV/m)
A% 106.63 QP 7.64 | 28.67 | 36.31 43.50 -7.19

130.88 QP 11.39 | 26.35 | 37.74 43.50 -5.76
365.62 QP 15.06 | 17.21 32.27 46.00 |-13.73
399.57 QP 16.40 | 18.40 | 34.80 46.00 |-11.20
749.74 QP 22774 | 13.67 | 36.41 46.00 -9.59
797.27 QP 23.19 | 21.88 | 45.07 46.00 -0.93
43.58 QP 1420 | 9.51 23.71 40.00 |-16.29
129.91 QP 11.62 | 20.29 | 31.90 43.50 |-11.60
364.65 QP 15.48 | 11.36 | 26.83 46.00 |-19.17
399.57 QP 16.74 | 17.18 | 33.92 46.00 |-12.08
719.67 QP 22.44 | 10.24 | 32.68 46.00 |-13.32
798.00 QP 23.52 | 1593 | 3945 46.00 -6.55

TIT|ID| DR I<|<I<|<

Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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9.4.2 Measurement results: frequency above 1GHz
EUT : RB4000HM-a
Test Condition : GFSK at channel 0
Frequency |Spectrum| Antenna | Preamp. | Correction| Reading | Average |Corrected| Limit |[Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4804.00 PK A% 35.1 38.54 56.94 - 60.38 74 -13.62
4804.00 AV \Y 35.1 38.54 26.22 | -30.72 | 29.66 54 -24.34
7206.00 PK A% 33 44.6 38.74 - 50.34 54 -3.66
4804.00 PK H 35.1 38.54 50.41 - 53.85 54 -0.15
7206.00 PK H 33 44.6 39.84 - 51.44 54 -2.56
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-a
Test Condition : GFSK at channel 39
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4882.00 PK A% 35.1 38.54 49.07 - 52.51 54 -1.49
4882.00 PK H 35.1 38.54 46.82 - 50.26 54 -3.74
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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EUT : RB4000HM-a
Test Condition : GFSK at channel 78
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |[(dBuV/m)(dBuV/m) (dB)
4960.00 PK A% 35.1 38.54 45.88 - 49.32 54 -4.68
4960.00 PK H 35.1 38.54 45.82 - 49.26 54 -4.74
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-a
Test Condition : w /4 DPSK at channel 0
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit |Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |((dBuV/m)(dBuV/m) (dB)
4804.00 PK A% 35.1 38.54 43.61 - 47.05 54 -6.95
4804.00 PK H 35.1 38.54 46.06 - 49.50 54 -4.50
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.

4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
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EUT : RB4000HM-a
Test Condition : w /4 DPSK at channel 39
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4882.00 PK A% 35.1 38.54 47.15 - 50.59 54 -3.41
4882.00 PK H 35.1 38.54 43.29 - 46.73 54 -7.27
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-a
Test Condition : /4 DPSK at channel 78
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |[(dBuV/m)(dBuV/m) (dB)
4960.00 PK A% 35.1 38.54 40.57 - 44.01 54 -9.99
4960.00 PK H 35.1 38.54 38.37 - 41.81 54 -12.19
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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EUT : RB4000HM-a
Test Condition : 8DPSK at channel 0
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit |[Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4804.00 PK A% 35.1 38.54 44.99 - 48.43 54 -5.57
4804.00 PK H 35.1 38.54 46.88 - 50.32 54 -3.68
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-a
Test Condition : 8DPSK at channel 39
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |[(dBuV/m)(dBuV/m) (dB)
4882.00 PK A% 35.1 38.54 43.29 - 46.73 54 -7.27
4882.00 PK H 35.1 38.54 47.7 - 51.14 54 -2.86
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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EUT : RB4000HM-a
Test Condition : 8DPSK at channel 78
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |[(dBuV/m)(dBuV/m) (dB)
4960.00 PK A% 35.1 38.54 40.21 - 43.65 54 -10.35
4960.00 PK H 35.1 38.54 43.24 - 46.68 54 -7.32
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-c
Test Condition : GFSK at channel 0
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4804.00 PK A% 35.1 38.54 53.7 - 57.14 74 -16.86
4804.00 AV \Y 35.1 38.54 2298 | -30.72 | 26.42 54 -27.58
7206.00 PK A% 33 44.6 37.87 - 49.47 54 -4.53
4804.00 PK H 35.1 38.54 48.18 - 51.62 54 -2.38
7206.00 PK H 33 44.6 38.31 - 49.91 54 -4.09
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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EUT : RB4000HM-c
Test Condition : GFSK at channel 39
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit |[Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |[(dBuV/m)(dBuV/m) (dB)
4882.00 PK A% 35.1 38.54 49 - 52.44 54 -1.56
4882.00 PK H 35.1 38.54 46.59 - 50.03 54 -3.97
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-c
Test Condition : GFSK at channel 78
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit |[Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |[(dBuV/m)(dBuV/m) (dB)
4960.00 PK A% 35.1 38.54 48.35 - 51.79 54 -2.21
4960.00 PK H 35.1 38.54 44.89 - 48.33 54 -5.67
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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EUT : RB4000HM-c
Test Condition : /4 DPSK at channel 0
Frequency |Spectrum| Antenna | Preamp. | Correction| Reading | Average |Corrected| Limit |[Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4804.00 PK A% 35.1 38.54 49.23 - 52.67 54 -1.33
4804.00 PK H 35.1 38.54 45.24 - 48.68 54 -5.32
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-c
Test Condition : w /4 DPSK at channel 39
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4882.00 PK A% 35.1 38.54 50.55 - 53.99 74 -20.01
4882.00 PK \Y 35.1 38.54 19.85 -30.7 23.29 54 -30.71
4882.00 PK H 35.1 38.54 46.18 - 49.62 54 -4.38
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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EUT : RB4000HM-c
Test Condition : /4 DPSK at channel 78
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4960.00 PK A% 35.1 38.54 44.29 - 47.73 54 -6.27
4960.00 PK H 35.1 38.54 39.61 - 43.05 54 -10.95
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-c
Test Condition : 8DPSK at channel 0
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit |Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |((dBuV/m)(dBuV/m) (dB)
4804.00 PK A% 35.1 38.54 46.24 - 49.68 54 -4.32
4804.00 PK H 35.1 38.54 44.25 - 47.69 54 -6.31
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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EUT : RB4000HM-c
Test Condition : 8DPSK at channel 39
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |(dBuV/m)(dBuV/m) (dB)
4882.00 PK A% 35.1 38.54 48.26 - 51.70 54 -2.30
4882.00 PK H 35.1 38.54 44.57 - 48.01 54 -5.99
Remark:
1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in
clause 6 of this report.
EUT : RB4000HM-c
Test Condition : 8DPSK at channel 78
Frequency |Spectrum| Antenna | Preamp. |Correction| Reading | Average |Corrected| Limit | Margin
Analyzer | Polariz. | Gain Factor Factor | Level | @3 m
(MHz) | Detector | (H/V) (dB) (dB/m) | (dBuV) | (dB) |[(dBuV/m)(dBuV/m) (dB)
4960.00 PK A% 35.1 38.54 44.64 - 48.08 54 -5.92
4960.00 PK H 35.1 38.54 40.65 - 44.09 54 -9.91
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor + Duty Cycle Correction Factor
3. The frequency measured ranges from 1GHz to 25GHz.
4. Duty Cycle Correction Factor: Please refer Time of Occupancy (dwell time) test in

clause 6 of this report.
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10. Emission on the band edge §FCC 15.247(d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within
the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

10.1 Test setup & procedure
Please refer to the clause 9.2 of this report.

Please see the plot below.
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10.2 Test Result
EUT : RB4000HM-a
Test Mode: GFSK mode
Measurement St;l;:}Le 3/1[ Eilz'fiig‘?ict Limit Margin
Channel Freq. Band | Detector & @ 3 m &
(MHz) Band (dBuV/m) (dB)
(dBuV/m)
PK 58.41 74 -15.59
0 (lowest) | 2310-2390
AV 27.69 54 -26.31
PK 59.26 74 -14.74
78 (highest) | 2483.5-2500
AV 28.54 54 -25.46

Remark: Duty Cycle Correction Factor =-30.72 dB
Please refer Time of Occupancy (dwell time) test in clause 6 of this report.

EUT

: RB4000HM-a

Test Mode: © /4 DPSK mode

The Max. Field .

Measurement Strength in Restrict Limit Margin

Channel Freq. Band | Detector & @3 m &

(MHz) Band (dBuv/m)| (@B

(dBuV/m)
PK 64.59 74 -9.41
0 (lowest) | 2310-2390

AV 33.89 54 -20.11

PK 64.10 74 -9.9

78 (highest) | 2483.5-2500

AV -33.40 54 -20.6

Remark: Duty Cycle Correction Factor =-30.7 dB
Please refer Time of Occupancy (dwell time) test in clause 6 of this report.
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EUT : RB4000HM-a

Test Mode: SDPSK mode

The Max. Field o
Measurement Strength in Restrict Limit Margin
Channel Freq. Band | Detector & @ 3 m &
(MHz) Band (dBuV/m) (dB)
(dBuV/m)
PK 64.56 74 -9.44
0 (lowest) | 2310-2390
AV 33.84 54 -20.16
) PK 64.46 74 -9.54
78 (highest) | 2483.5-2500
AV 33.74 54 -20.26

Remark: Duty Cycle Correction Factor =-30.72 dB
Please refer Time of Occupancy (dwell time) test in clause 6 of this report.

EUT : RB4000HM-c
Test Mode: GFSK mode

Measurement St;l;I;e i\l/ll ailt)i'lfelg‘?ict Limit Margin

Channel Freq. Band | Detector & @3 m &

(MHz) Band (dBuv/m)| (B

(dBuV/m)
PK 57.48 74 -16.52
0 (lowest) | 2310-2390
AV 26.76 54 -27.24
) PK 58.78 74 -15.22
78 (highest) | 2483.5-2500

AV 28.06 54 -25.94

Remark: Duty Cycle Correction Factor = -30.72 dB
Please refer Time of Occupancy (dwell time) test in clause 6 of this report.
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EUT : RB4000HM-c

Test Mode: © /4 DPSK mode

The Max. Field ..
Measurement Strength in Restrict Limit Margin
Channel Freq. Band | Detector & @ 3 m &
(MHz) Band (dBuv/m)| (B
(dBuV/m)
PK 64.07 74 -9.93
0 (lowest) | 2310-2390
AV 33.37 54 -20.63
PK 64.60 74 -9.40
78 (highest) | 2483.5-2500
AV 33.90 54 -20.10

Remark: Duty Cycle Correction Factor = -30.7 dB
Please refer Time of Occupancy (dwell time) test in clause 6 of this report.

EUT : RB4000HM-c
Test Mode: 8DPSK mode
Measurement St;l:elllle i\l/ll ailt)i'lfelg‘?ict Limit Margin
Channel Freq. Band | Detector & @3 m &
(MHz) Band (dBuv/m)| (B
(dBuV/m)
PK 64.24 74 -9.74
0 (lowest) | 2310-2390
AV 33.52 54 -20.48
) PK 64.11 74 -9.89
78 (highest) | 2483.5-2500
AV 33.39 54 -20.61

Remark: Duty Cycle Correction Factor = -30.72 dB
Please refer Time of Occupancy (dwell time) test in clause 6 of this report.
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10.2.1 Band edge

For RB4000HM-a

Band edge @ GFSK mode channel 0 PK

FCC ID. K7T-RB4000
Report No.: TS12010105-EME

101dBu¥

Q54 BuW

90dBu¥

854 BuV

B0dBu¥

T5dBu¥

RBWWBW: 1MHz / 1MHz
Marker 1:

91.10dBuV / 2.40240GHz
Markern 2:

58.41dBuV / 2.34480GHz

0dBu¥

654 BuV

60dBu¥

S04Buv

H4dBu¥
2.31GHz

232GHz  2.33GHz

2.3407Hz

2350 s

2.36GHz

S5dEY MWWWWWWMMWWWWMM

2375 Hz

438GHz  239GHz:  240GHz

241GHz

Brand / Model g%/ RB4000
Remark Intemal antenna, GFEK DH1 chQ pw:63, pk vertical swt2 Sms
Tested by : Ternr

Band edge @ GFSK mode channel 78 PK

101dEn?

954 Bn¥

Q0dEu?

850 Bu¥

80dEuV

750 Bu¥

REW/YBW: 1MHz / 1MHz
Marker 1:

90.74dBuv | 2.47980GHz
Marker 2

59.26dBuV / 2.49785GHz

T0dEu?

650 Bu¥

G0d B ¥

55dEn?

S0dBn¥

444Bu?
24750 He

247000z 2480GHz

24830 He

14850 He

14880 He

245G Hz

1493GHz 24950Hz 24980Hz

1.50Hz

Page

Brand / Model :RERT ¢ RB4000
Remark Internsl snterns, GESK DHI ch78 pw:63, pk vertical swt:2 Sme
Tested by : Tery
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Band edge @ 7 /ADPSK mode channel 0 PK

Odd BV
Q2dBuv
Q0dBuv
B8d BV
86dEuv
84dEuv
B2dBu¥
B0d BV
7BAdEuV
TodBuv
T4d BV

REWABW: 1MHz / IMHz
Marker1:

86.45dBuv | 2.40220GHz
Marker 2:

64.59dBul / 2.31560GHz.

2BV
T0dBu¥
68 BV
G6d B ¥
G4dBuv
G2dBu¥
G0dB¥
SadBuv
SodBu¥
S4dBn¥

52dBuv

S0d BV
1.310Hz

2310Hz  2.330Hz

13400z

235GHz  2306H:  2370Hz 238GHz  230GH:  240Hz 2410Hz

Brand / Model : BE%_RE4000HM-a
Remeark : internal antenna, T/4-DESK DHI ch0 pw:120 plk vertical swt2 Sme
Tested by : hugo

101dBu?

Band edge @ 7 /4DPSK mode channel 78 PK

08BV
964 Bu¥
Q44 BV
92 BV
90dBuv
BBdBn¥
B6d BV
B4d4BuV
B2 BV
B0dBuV
Tad BV
T6dBu¥
T4dBuv

REWWBW: 1MHz / 1MHz
Marker i

90.63dBuV | 2.47990GHz
Marker 2:

64.10dBuy / 2.46920GHz

T2dBu¥
T0dBuv
68 BV
6 Bu?
G4dBuv
G2 BV
G0dBuV
SadBu¥
SodBu¥
S4BV

52 BV
S04 BV
24750 He

2478GHz  2480Hz

2483GHz

A A A

24850Hz 2488GHz 2490Hz 24930Hz 24950H: 2490Hz  2.50Hz

Brand / Model : BEE%_RE4000HM-a
Remeark : internal antenna, T/4-DFSK DH1 ch78 pw:120 plkowvertical swt:2 Sme
Tested by : hugo
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Band edge @ 8DPSK mode channel 0 PK

FCC ID. K7T-RB4000
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Page

OBV

Q4dEu?
Q2dBuv
90d BV
88dEuv
BadEuV
B4d BV
82dBuv
B0ABuY
78d BV
T6dBu¥

REW/BW: 1MHz / IMHz
Marker1:

86.61dBul / 2.40220GHz
Marker Z

64.56dBuv | 2,35040GHz

T4dBuv
T2dBu¥
T0d B ¥
GadBuv
G6d B ¥
G4d B ¥
G2dBu?
G0d B¥
SadBu¥
S6dBuv
S4d BV
S2d BV

S0dBu¥
2.31GHz

232GHz  2.33GHz

2.34GHz

2.35GHz

2.36GHz

2.37GHz

238GHz  2.39GHz 2.4GHz

2.41GHz

Erand / Model : RERE_RE4000HM -2
Remeark : internal antenmna, 8-DPSK DHI ch0 pw:120 pk vertical swt2 Sms
Tested by : hugo

Band edge @ 8DPSK mode channel 78 PK

101dBu?

08BV
964 Bu¥
044 Buv
02 BV
904 Bu¥
[==E=
B6d BV
B4dBuv
B2d BV
804 BV
TadBuv
T6d BV
4BV

REWWBW: 1MHz / 1MHz
Marker i

90.62dBuV | 2.47990GHz
Marker 2:

G4:46dBuy’ - 2.49225GHz

T20BuV
704 B ¥
GBdEuY
GBIEuV
G4d BV
G2dBuv
G0 BV
S8dBu¥
S6ABuV
S4d BV
S2dBu¥

S0dBnV
24750 He

2478GHz  2480Hz

2483GHz

24850 Hz

14880 He

2.49GHz

24930Hz 24950Hz 2.4930Hz

1.50Hz

Brand / Model : BEE%_RE4000HM-a
Remeark : internal antenna, 8-DPSK DH1 ¢h78 pu:120 pk vertical swt2 5Sme
Tested by : hugo
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For RB4000HM-c

101dEu?
1004 B

=

Q0dEu?

854 Bn¥

B0AEnY

T5dBu?

704 Bu¥

65dEn?

604 B ¥

S50 Bu¥

S0dBuv

444Bu¥

Band edge @ GFSK mode channel 0 PK

Page 60 of 68

REWVBW: tMHz 7 1MHz
Marker 1:

91.48dBuV / 2.40200GHz
Marker 2;

57.48dBuV / 2.36500GHz 1

St A g g it

231GH:  2532GH:  233GH:  2340GHz  2350Hz  236GHz  237GHz  238GHz  2.39GHz 2.40GHz 2.41GHz
Brand / Model HERE ¢ RE4000
Remark Exdernal antenmns, GFSK DH1 chl pw63, pk vertical swt2 Sms
Tested by : Tergy
Band edge @ GFSK mode channel 78 PK
1004Bu¥
RBW/WBW: 1MHz / 1MHz
Marker f1:
Q54 Buv §9.66dBul | 2.48005GHz.
Marker 2:
1 58.78dBuv / 2.4837¥0GHz
904 Bu¥
854Bu¥
B0dBu¥V
75dBu¥
T0dBu¥
654 Bu¥
G0dBu¥ 2
S5dBu¥
S0d B
440Bu¥
2475GHz  2478GHz  248GH: 2483GHz 2485GHz 2488GHz 249GHz 2493GHz 2495GHz 2498GHz  2.5GHz

Brand / Model :RERT ¢ RE4000
Remark External antenma, GFSK DH1 ch?8 pw:63, pk vertical swt2 Sms
Tested by : Terry
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95dBu¥

Band edge @ 7 /ADPSK mode channel 0 PK

FCC ID. K7T-RB4000
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02d BV
90dBu¥
B8d BV
B6d BV
B4d BV
22dBuv
B0dBuV
TadBuv
T6dBu¥
T4d BV

REWBW: 1MHz / {MHz
Marker 1:

§4.91dBuv / 2.40220GHz
Marker 2:

64.07dBuV / 2.31020GHz

F2dBuv
T0dEuV
GBAEuV
G6d Bu¥
G4d BV
G2dBu?
G0dEuV
SBdBuv
SodBu¥
S4d BV
S2d BV

S0dBuv
2.31G6Hz

231GHz  2.330Hz

2.34GHz

2.35GHz

2.36GHz

2.37GHz

238GHz  2390Hz  240Hz

241G Hz

Brend / Model : AEf_RE4000HM-a
Remerk : externsl sntenns, T 4-DFSK DHI ch pu:120 pk vertical swt2. 5me
Tested by : hugo

1004 Bu¥

Band edge @ 7 /4DPSK mode channel 78 PK

=
il
Odd BV
92 BV
Q0dEuV
BBdBnY
B6dBu¥
84dBuv
B2 BV
B0AEuY
TBdEuV
T6d Bu¥
7T4dBuv

REBWWBW: 1MHz / 1MHz
Marker f1:

90.37dBuv j 2.47985GHz
Marker 2:

64.60dBul’ /2. 49080GHz

T2 BV
704 BV
GadBuv
6d B ¥
G4d BV
G2dBuV
G0 BV
S8dBu¥
S6dBuv
S4d BV
S2dBu¥

494 Bu¥
24750 He

2478GHz  248GHz

2483GHz

248503 Hz

44880 He

2.49GHz

2403GHz 2495GHz 2.408GHz

2.5GHz

Brand / Model : BERR_RBA000HM-a
Remark : exiernal antenna, T A4-DESK DH1 ch78 pw:120 pk vertical swi2.Sms
Tested by : hugo
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Band edge @ 8DPSK mode channel 0 PK
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O5d BV

92dBu¥
90d BV
B8dB¥
B6dBuV
B4dBuv
B2dBu¥
B0d BV
78dBuv
T6dBuv
T4dBuv

RBW/WBW: 1MHz / IMHz
Marker 1:

$4.77dBul / 2.40220GHz
Marker 2:

64.24dBuv | 2.34730GHz

T2dBu¥
70d BV
G8d BV
GBdEuV
G4dEuv
G2dBuv
G0dB¥
S8dBn¥
SedBuv
S4dBuv
S2dBu¥

S0dBu¥
2.31GHz

232GHz  2.33GHz

2.34GHz

2.35GHz

2.36GHz

2.37GHz

2.38GHz

2.30GHz

2.4GHz

2.41GHz

Erand / Model : RERE_RE4000HM-a
Remeark : exdernad antenna,8-DPSK DH1 chO pw:120 pk vertical swt2 5ms
Tested by : hugo

Band edge @ 8DPSK mode channel 78 PK

1004Eu?

OBdEuV
O6d BV
Q4dBuv
Q2dBuv
904 BV
BBAEuV
B6d BV
B4d BV
82dBuv
804 BV
TBAEuV
T6d BV
4BV

REWWBW: 1MHz / 1MHz
Harker fI:
90.46dBuV | 2 47980GHz
Marker 2:
4. MdBuv 1 2.49240GHz

T20BuV
704 B ¥
GBdEuY
GEBIEuV
G4dBu¥
G24BuV
G0 BV
S8dBu¥
SedBuv
S4d BV
S2dBuv

S04 BV
24750 He

2478GHz  2480Hz

2483GHz

24850 Hz

14880 He

2.49GHz

2493GHz

24950 Hz

24980 He

1.50Hz

Brand / Model : BEE_RE4000HM-a
Remerk : externsl sntenns, 8-DFFK DH1 ch78 pw:120 pk vertical swt2 Sme
Tested by : hugo
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11. Power Line Conducted Emission test FCC 15.207

11.1 Operating environment
Temperature: 25 T

Relative Humidity: 60 %
Atmospheric Pressure 1008  hPa

11.2 Test setup & procedure

AC Power
= LISN 1 Notebook PC Modem LISN 2
(1) & (2)
EMI Carrier board AC Power
Receiver EUT

The test procedure was according to ANSI C63.4/2003.

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50 ohm/50uH coupling impedance for the measuring equipment.
The peripheral devices are also connected to the main power through a LISN that provides a
50 ohm/50uH coupling impedance with 50 ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4/2003 on conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9 kHz.

The EUT configuration please refer to the “Conducted set-up photo.pdf”.
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11.3 Emission limit

Freq. Conducted Limit (dBuV)
(MHz) QP Ave,
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

*Decreases with the logarithm of the frequency.

11.4 Uncertainty of Conducted Emission

Expanded uncertainty (k=2) of conducted emission measurement is +2.786 dB.
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11.5 Power Line Conducted Emission test data

Phase: Line
Model No.: RB4000HM-a
Operating mode: Normal operating mode
Corr. Level Lim1it Level Limit Marzin
Frequenay Factor Qp Qp Lor FAY {dE)
{MHz ) (dBy  (dEu¥) (dBu¥y  (dBu¥)  {dBul) lp dor
0400 0.13 41.02 57.86  40.17  47.86  -16.83 -7.6%
0.454 0.14 27.76 S6.80  38.24 46.80 -19.04  -8.56
2.648 0.25 36.01 56.00 34,63  46.00 -19.99 -11.37
3.357 0.26 41.03 S6.00 39.33 46.00 -14.97 -6 67
3603 0.27 35. 61 56.00  30.5% 46.00 -20.19 -15.47
11.021 0.59 33.32 6000  28.21 50,00 -26.66 -21.79

Remark:
1. Corr. Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

il

0.15 0.5 1 2 ] 10 20 30
Frequency (MHz)
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Phase: Neutral
Model No.: RB4000HM-a
Operating mode: Normal operating mode
Corr. Leveal Lim1t Level Limit Margin
Frequency Factor Op Qp Ao o {dBY
{MH=z3 (dB1  (dBu¥) {dBu¥)  (dBu¥y  (dBu¥) Op L
0. 400 o.17 3963 s7.86 40,02 47.86  -18.17 -7.83
0.454 0.18 39,12 S6.A0 29,77 46.30  -17.68 -7.03
2. 364 0.29 3972 S6.00  36.02 46,00 -16.28 -9.9%
2,759 0,20 40, 92 S6.00 2§51 46.00 -15.06 -7.49
6.319 0,37 3669 f0.00  33.33 50.00  -23.11 -16.67
12. 060 0,56 37.14 60.00 20,60 S0.00  -22.86 -19.40

Remark:
1. Corr. Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)
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Frequency (MHz)

3o
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Phase: Line
Model No.: RB4000HM-c
Operating mode: Normal operating mode
Coxr. Lerel Limit Level Lim1it Marzin
Frequenoy Factor Qp Qp Lor By {dBY
{MHz3 {dB}  (dBu¥) (dBu¥y  (dBu¥)  (dEu¥) Ip dor
0. 400 0.13 35,83 57T.86  30.03  47.86 -22.02 -17.82
0.456 0.14 2676 S6ECT6 244 4R 76 -20.00 -10.32
2. a8E 0.25 36,29 S6.00 2627 4600 1971 -17.73
3412 0.27 40, 92 S6.00 25.57 46,00 -15.08 -7.43
3754 0.27 40,08 S6.00 27.73 4600 -15.92  -§.27
11,933 0,66 33,20 60,00 30,37 S0,00  -24.80 -19 63
Remark:

1. Corr. Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

75

38

/]

0.15 0.5 1 2 L] 10 20 30
Frequency (MHz)
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Phase: Neutral
Model No.: RB4000HM-c
Operating mode: Normal operating mode
Coxr. Level Limit Level Limit Marzin
Frequency Factor Qp Qp Ao Py (dE)
M=) (dEy  (dFu¥y fdEu¥y  (dBu¥y  (dBulr) Op Ay
0.308 0.17 33.21 60,02  25.52 S0.02  -26.81 -24.50
0.391 0.17 37.51 5.0 31.65 48.03 -20.52 -16.3%
3.399 0.29 40,73 S6.00 39.11 46.00  -15.25  -6.59
2. 740 0.30 41.23 S6.00 35.08  46.00 -14.77 -10.92
h. 698 0.38 35.83 60.00  27.07  S0.00  -24.17 -22.93
11.139 .51 35,56 60,00  20.22 50,00 -24 .44 1977

Remark:
1. Corr. Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)
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