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8DPSK_High Channel
Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCCF Result Limit Margin
(M) (VIH) (dB(V)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
2483.51Y H 63.80 27.84 -30.26 - 61.38 74.00 12.62
4 966.92" H 51.90 33.07 -43.18 - 41.79 74.00 32.21
7 443.03" \ 51.50 36.41 -41.34 - 46.57 74.00 27.43
Average Data
2483.51Y H 43.31 27.84 -30.26 - 40.89 54.00 13.11
Average data
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ANT2
GFSK_Low Channel

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCCF Result Limit Margin

(Mz) (VIH) | (dB(«V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«V/m)) (dB)
Peak data

2 387.33" H 46.90 27.20 -30.37 - 43.73 74.00 30.27

4 803.55" H 52.00 32.32 -43.83 - 40.49 74.00 33.51

7 229.88 H 50.50 36.92 -41.35 - 46.07 74.00 27.93

Average Data

No spurious emissions were detected within 20 dB of the limit.
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GFSK_Mid Channel
Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCCF Result Limit Margin
(Mz) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
4 892.48" V 51.90 32.85 -43.43 - 41.32 74.00 32.68
7 275.32" H 51.90 36.95 -41.31 - 47.54 74.00 26.46
Average Data
No spurious emissions were detected within 20 dB of the limit.
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GFSK_High Channel
Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCCF Result Limit Margin
(Mz) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
2 483.53" H 63.70 27.84 -30.26 - 61.28 74.00 12.72
4 990.60" H 51.80 33.16 -43.15 - 41.81 74.00 32.19
7 400.50" H 50.90 36.50 -41.45 - 45.95 74.00 28.05
Average Data
2 483.53" H 39.23 27.84 -30.26 - 36.81 54.00 17.19
Average data
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8DPSK_Low Channel
Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCCF Result Limit Margin
(Mtz) (VIH) (dB(«V)) (dB) (dB) (dB) (dB(eV/m)) | (dB(V/m)) (dB)
Peak data
2 389.72" H 49.00 27.20 -30.36 - 45.84 74.00 28.16
4 804.03" \% 51.70 32.32 -43.83 - 40.19 74.00 33.81
7 189.28 \Y, 50.60 36.84 -41.26 - 46.18 74.00 27.82
Average Data
No spurious emissions were detected within 20 dB of the limit.
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8DPSK_Mid Channel
Frequency Pol. Reading | Ant. Factor Amp. + Cable DCCF Result Limit Margin
(Mtz) (VIH) (dB(V)) (dB) (dB) (dB) (dB(&V/m)) | (dB(xV/m)) (dB)
Peak data
4 900.70" H 51.90 32.80 -43.40 - 41.30 74.00 32.70
7 296.10" H 51.70 36.99 -41.26 - 47.43 74.00 26.57

Average Data

No spurious emissions were detected within 20 dB of the limit.
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8DPSK_High Channel
Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCCF Result Limit Margin
(Mtz) (VIH) (dB(«V)) (dB) (dB) (dB) (dB(eV/m)) | (dB(V/m)) (dB)
Peak data
2483.53" H 60.20 27.84 -30.26 - 57.78 74.00 16.22
4 970.30" V 52.20 33.08 -43.18 - 42.10 74.00 31.90
7 429.02" \% 51.60 36.44 -41.37 - 46.67 74.00 27.33
Average Data
2 483.53" H 41.80 27.84 -30.26 - 39.38 54.00 14.62
Average data
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Test results (Above 18 (lz) — Worst case: ANT1_GFSK 2 480 )iz
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Note: The Worst case was based on the lowest margin condition considering Harmonic and
Spurious Emission
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8.7. Conducted Spurious Emission

Test setup
EUT Divider Bluetooth tester
Spectrum
Analyzer
Limit

According to §15.247(d),

In any 100 kiz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operation, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kilz 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
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
specified in  §15.209(a) is not required. In addition, radiated emission limits specified in §15.209(a)
(see §15.205(c)).

Limit : 20 dBc

Test procedure
ANSI C63.10-2013 - Section 6.10.4, 7.8.8

Test settings
* Band-edge
1) Span : Wide enough to capture the peak level of the emission operating on the channel
closest to the band edge, as well as any modulation products which fall outside of the
authorized band of operation
2) Reference level : As required to keep the signal from exceeding the maximum instrument
input mixer level for linear operation. In general, the peak of the spectral envelope shall be
more than [10 log(OBW/RBW)] below the reference level.
3) Attenuation: Auto (at least 10 dB preferred)
4) Sweep time = Coupled
5) RBW : 100 ki
6) VBW :300 kiz
7) Detector : Peak
8) Trace : Max hold

» Spurious emissions
1) Span: 30 M to 10 times the operating frequency in (liz
2) RBW: 100 ki
3) VBW : 300 fkiz
4) Sweep time : Coupled
5) Detector : Peak
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Test results

ANT1_GFSK

Conducted band-edge / Low ch.

Conducted spurious / Low ch.

s =

RefLevel 3000dBm  Offset 0.50.d8 @ RBW 100 kHz
- A 4008 SWT 1.01ms ® VBW 300kHz Mode Sweep

TDF "DIVIDER+PORT1"

Ref Level 30.00dBm  Offset 0.50dB @ RBW 100 kHz

oA 40dB SWT  265ms @ VBW 300 kHz
TDF "DIVIDER+PORTI"

Mode Sweep
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KCTL

ANT1_8DPSK

Conducted band-edge / Low ch. Conducted spurious / Low ch.
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ANT2_GFSK

Conducted band-edge / Low ch.

Conducted spurious / Low ch.
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8.8. AC Conducted emission
Test setup

Limit

According to 15.207(a),

For an intentional radiator that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 Mz, shall not exceed the limits in the following table, as
measured using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the
provision of this paragraph shall on the measurement of the radio frequency voltage between each
power line and ground at the power terminal. The lower applies at the boundary between the
frequencies ranges.

Conducted limit (dBxV/m)
Frequency of Emission (Mk)
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50-5.00 56 46
5.00 - 30.0 60 50

Measurement procedure

1.

2.

The EUT was placed on a wooden table of size, 1 m by 1.5 m, raised 80 cm in which is located
40 cm away from the vertical wall and 1.5m away from the side wall of the shielded room.

Each current-carrying conductor of the EUT power cord was individually connected through a
50Q/50uH LISN, which is an input transducer to a spectrum analyzer or an EMI/Field Intensity
Meter, to the input power source.

3. Exploratory measurements were made to identify the frequency of the emission that had the

highest amplitude relative to the limit by operating the EUT in a range of typical modes of operation,
cable position, and with a typical system equipment configuration and arrangement. Based on the
exploratory tests of the EUT, the one EUT cable configuration and arrangement and mode of
operation that had produced the emission with the highest amplitude relative to the limit was
selected for the final measurement.

4. The final test on all current-carrying conductors of all of the power cords to the equipment that

comprises the EUT (but not the cords associated with other non-EUT equipment is the system)
was then performed over the frequency range of 0.15 Mk to 30 M.

5. The measurements were made with the detector set to peak amplitude within a bandwidth of 10

kiz or to quasi-peak and average within a bandwidth of 9 kitz. The EUT was in transmitting mode
during the measurements.
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Test results
Worst case: ANT1_GFSK 2 402 Mk
Eurofins KCTL ‘ <<Conducted Emission>>
Shieldroom
Project 1 KP24-07629 Standard : CLASS B AC
Serial 3 Remark1 H
Operator : Remark2 :
AC Power + 110V 60Hz Remark3
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Final Result
——= N_A Phase —-
No. Frequency Reading Reading c.f Result Result Limit Limit Margin  Margin
Ql CAV QP CAV QP QP CAV
[MHz]  [dB(uV)] [dB(uv)]  [dB]  [dB(uv)] [dB(uv)] [dB(uv)] I[dB(uV)]  [dB] [dB]
1 0.16963 32.3 16.6 10.3 42.6 26.9 65.0 55.0 22.4 28.1
2 0.28248 23.2 4.9 9.9 33.1 14.8 60.7 50.7 27.6 35.9
3 0.76339 19.9 1.4 10.0 29.9 21.4 56.0 46.0 26.1 24.6
4 1.05667 15.4 6.8 10.0 25.4 16.8 56.0 46.0 30.6 29.2
5  2.28358 14.0 6.4 10.0 24.0 16.4 56.0 46.0 32.0 29.6
6 12.90063 21.7 11.2 10.5 32.2 21.7 60.0 50.0 27.8 28.3
—— L1_A Phase ——
No. Frequency Reading Reading c.f Result Result Limit Limit Margin  Margin
P CAV QP CA QP AV QP CAV
[MHz] [aB(uV)]  [dB(uv)] [dB]  [dB(uv)] [dB(uv)] [dB(uv)] [dB(uV)] [dB] [dB]
1 0.1509 33.8 17.0 10.0 43.8 27.0 66.0 56.0 22.2 29.0
2 0.29112 20.1 2.9 9.9 30.0 12.8 60.5 50.5 30.5 37.7
3 0.68117 21.6 12.5 10.0 31.6 22.5 56.0 46.0 24.4 23.5
4 1.96444 18.1 10.9 9.9 28.0 20.8 56.0 46.0 28.0 25.2
5 11.6655 26.2 16.9 10.5 36.7 27.4 60.0 50.0 23.3 22.6
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