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5.6 Frequency Separation

Ambient condition:

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement:

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a known loss
cable the band edge of the lowest and highest channels were measured. The peak detector is used and
RBW is set to 100 kHz and VBW is set to 300 kHz on spectrum analyzer.

Limits:

Rule Part 15.247(a)(1)specifies that “Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever
is greater. Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of
the hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW.”

Note: The value of two-thirds of 20 dB bandwidth is always greater than 25 kHz.

Test Setup:

. Spectrum
EUT Splitter Analyzer

Measurement Uncertainty:

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is with

the coverage factor k = 2, U=936 Hz.
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TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
DH5 Antl Hop 1.003 20.940 PASS
2DH5 Antl Hop 1 >0.820 PASS
3DH5 Antl Hop 1.316 =21.250 PASS

Test Graphs
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5.7 Time of Occupancy (Dwell Time)

Ambient condition:

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement:

The EUT was connected to the spectrum analyzer and Bluetooth test set via a power splitter with a known
loss. RBW is set to 1IMHz and VBW is set to 3MHz on spectrum analyzer. The dwell time is calculated by:
Dwell time = time slot length * hop rate * 0.4s with:

The selected EUT Packet type uses a slot type of 5-Tx&1-Rx and a hopping rate of 1600(ch*hop/s) for all
channels.So the final hopping rate for all channel is1600/6=266.67(ch*hop/s)

Limits:
Rule Part15.247(a) specifies that " Frequency hopping systems in the 2400-2483.5 MHz band shall use at
least 15 channels. The average time of occupancy on any channel shall not be greater than 0.4 seconds

within a period of 0.4 seconds multiplied by the number of hopping channels employed.”

Dwell time < 400ms
Test Setup:
EUT - Spectrum
Splitter Analyzer

Measurement Uncertainty:

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is with
the coverage factor k = 2.

Requirements Uncertainty

Dwell Time DH5 U=0.70ms 2DH5 U=0.70ms 3DH5 U=0.70ms
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TestMode Antenna Channel R Vel e Result[s] Limit[s] Verdict
[ms] [Num]
DH1 Antl Hop 0.37 320 0.118 <0.4 PASS
DH3 Antl Hop 1.61 160 0.258 <0.4 PASS
DH5 Antl Hop 2.85 106.67 0.304 <0.4 PASS
2DH1 Antl Hop 0.38 320 0.122 <0.4 PASS
2DH3 Antl Hop 1.62 160 0.259 <0.4 PASS
2DH5 Antl Hop 2.86 106.67 0.305 <0.4 PASS
3DH1 Antl Hop 0.38 320 0.122 <0.4 PASS
3DH3 Antl Hop 1.62 160 0.259 <0.4 PASS
3DH5 Antl Hop 2.86 106.67 0.305 <0.4 PASS
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5.8 Band Edge Measurement

Ambient condition:

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement:
The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a known loss

cable the band edge of the lowest and highest channels were measured. The peak detector is used and
RBW is set to 100 kHz and VBW is set to 300 kHz on spectrum analyzer.

Limits:

Rule Part 15.247(d) specifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated 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, provided the transmitter demonstrates compliance with the peak conducted power limits.

Test Setup:

EUT splitter Spectrum

Analyzer

Measurement Uncertainty:

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is with
the coverage factor k = 1.96, U= 936 Hz, 2 GHz-3 GHz = 1.407 dB.
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Test Result:

RefLevel Result Limit .

TestMode Antenna ChName Channel [dBm] [dBm] [dBm] Verdict
Low 2402 2.92 -40.75 <17.08 PASS

High 2480 4.28 47.29 <15.72 PASS

DHS Antl Low Hop_ 2402 216 -28.96 <17.84 PASS
High Hop_2480 3.89 47.72 <16.11 PASS

Low 2402 0.20 44.25 <19.8 PASS

High 2480 1.50 47.98 <185 PASS

2DH5 Antl Low Hop_ 2402 26.55 498 <2655 PASS
High Hop_2480 1.47 28.1 <1853 PASS

Low 2402 0.19 2432 <1981 PASS

High 2480 152 48.12 <1848 PASS

3DHS5 Antl Low Hop_ 2402 3.08 49.41 <23.08 PASS
High Hop_2480 1.48 28.15 <18.52 PASS

Test Graphs:
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5.9 Number of hopping Frequency

Ambient condition:

Page 58 of 76

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Method of Measurement:

The EUT was connected to the spectrum analyzer and Bluetooth test set via a power splitter with a known

loss. RBW is set to 100KHz and VBW is set to 300KHz on spectrum analyzer. Set EUT on Hopping on

mode.

Limits:

Rule Part 15.247(a) (1) (iii) specifies that” Frequency hopping systems in the 2400-2483.5 MHz band shall

use at least 15 channels.”

Limits

= 15 channels

Test Setup:

EUT

Splitter

Spectrum

Measurement Uncertainty:

Analyzer

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is with

the coverage factor k = 2, U= 0.75dB.
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Test Results:
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TestMode Antenna Channel Result{Num] Limit[Num] Verdict
DH5 Antl Hop 79 215 PASS
2DH5 Antl Hop 79 215 PASS
3DH5 Antl Hop 79 215 PASS
Test Graphs:
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5.10 Spurious RF Conducted Emissions

Ambient condition:

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement:

The EUT was connected to the spectrum analyzer with a known loss. The spectrum analyzer scans from
30MHz to the 10th harmonic of the carrier. The peak detector is used. Set RBW to100kHz and VBW to 300
kHz, Sweep is set to AUTO .The test is in transmitting mode.

Limits:

Rule Part 15.247(d) pacifies that “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.

Test Setup:

euT Spiiter ol

Measurement Uncertainty:

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is with

the coverage factor k = 1.96.

Frequency Uncertainty
100kHz-2GHz 0.684 dB
2GHz-26GHz 1.407 dB
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Test Results:

\/

TestMode Antenna Channel Fre[&laaz?ge Rfdf E?‘nv]d I[Tjegx‘l]t [Ic_ig]nf] Verdict
Reference 2.97 2.97 PASS

2402 30~1000 2.97 -60.4 <-17.03 PASS

1000~26500 2.97 -44.03 <-17.03 PASS

Reference 3.04 3.04 PASS

DH5 Antl 2441 30~1000 3.04 -60.47 <-16.96 PASS
1000~26500 3.04 -46.2 <-16.96 PASS

Reference 4.28 4.28 PASS

2480 30~1000 4.28 -58.51 <-15.72 PASS

1000~26500 4.28 -47.79 <-15.72 PASS

Reference 0.24 0.24 PASS

2402 30~1000 0.24 -59.16 <-19.76 PASS

1000~26500 0.24 -42.5 <-19.76 PASS

Reference 0.29 0.29 PASS

2DH5 Antl 2441 30~1000 0.29 -60.24 <-19.71 PASS
1000~26500 0.29 -44.1 <-19.71 PASS

Reference 1.56 1.56 PASS

2480 30~1000 1.56 -57.81 <-18.44 PASS

1000~26500 1.56 -41.58 <-18.44 PASS

Reference 0.24 0.24 PASS

2402 30~1000 0.24 -60.26 <-19.76 PASS

1000~26500 0.24 -44.82 <-19.76 PASS

Reference 0.30 0.30 PASS

3DH5 Antl 2441 30~1000 0.30 -60.18 <-19.7 PASS
1000~26500 0.30 -40.64 <-19.7 PASS

Reference 1.54 1.54 PASS

2480 30~1000 1.54 -60.16 <-18.46 PASS

1000~26500 1.54 -43.76 <-18.46 PASS

Test Graphs:
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Test Equipment Type/Mode SERIAL NO. Equipment No. l\/launrl;iact Cal. Due
Spectrum Analyzer FSV40 101580 Dz-000238-3 R&S 2023/06/05
Comprehensive Test Instrument CMW270 100304 DZ-000240-1 R&S 2022/12/09
Analog Signal Generator SMB100A 181858 DZz-000238-2 R&S 2023/06/05
Vector Signal Generator SGT100A 111661 DZ-000238-1 R&S 2023/06/05
RF Radio Frequency Switch JS0806-2 19H9080187 DZ-000241 Tonscend 2023/06/06
Programrgjf):;ym Power E3644A MY58036222 | DZz-000178 | KEYSIGHT |  2023/04/21
3m Semi-Anechoic Chamber FACT-4 ST08035 WKNA-0024 ETS 2024/12/12
Spectrum Analyzer N9010B MY57470323 DZ-000174 KEYSIGHT 2023/03/02
EMI Test Receiver N9038A-508 MY532290079 EM-000397 Agilent 2023/03/02
Broadband Antenna VULB 9163 9163-530 EM-000342 S;:EV\C/ﬁR 2023/06/25
Waveguide Horn Antenna HF906 360306/008 WKNA-0024-8 R&S 2023/03/04
Waveguide Horn Antenna BBHA9170 00949 EM-000383 S;I;;/\C/AKR 2023/08/26
Bandstop Filters SW'BSF'2:50'1OO'7' / EM-000495 / 2023/08/30

. WRCJIV12-4900-5100
5G Bandstop Filters -5900-6100-50EF 1 DZ-000186 WI 2022/12/20
HWAR
Preamplifier BBV 9721 9721-050 DZ-000209-1 SEBECK 2023/06/05
The End
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