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7 MAXIMUM PEAK OUTPUT POWER MEASUREMENT

7.1  Test Equipment

The following test equipment was used during the maximum peak output power
measurement:

Item Type Manufacturer | Model No. Serial No. Cal. Date | Cal. Interval

1. Spectrum Agilent NOO10A |MY52221182| 2021.09.15 | 1 Year

Analyzer
2| Coaxial Cable | WOKEN | °FHA02-105F1F02-130819-01 51 3 68 | 1 vear
LEX 45
3. | 20 dB Attenuator | Mini-Circuits | VAT-20+ 001 2021.08.06 1 Year

7.2

7.3

7.4

7.5

Block Diagram of Test Setup
The Same as Section. 5.2.

Specification Limits ((815.247(b)(3))

The Limits of maximum Peak Output Power for digital modulation in
2400-2483.5 MHz is: 1 Watt. (30 dBm)

Operating Condition of EUT

The switch ON/OFF was used to enable the EUT to change the channel one by
one.

Test Procedure

The transmitter output was connected to the spectrum analyzer.

Method AVGSA-1 uses trace averaging with the EUT transmitting at full power
throughout each sweep.

The procedure for this method is as follows:

a) Set span to at least 1.5 times the OBW.

b) Set RBW = 1% to 5% of the OBW, not to exceed 1 MHz.

c) Set VBW > [3 x RBW].

d) Number of points in sweep > [2 x span / RBW]. (This gives bin-to-bin
spacing < RBW / 2, so that narrowband signals are not lost between frequency
bins.)

e) Sweep time = auto.

f) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample
detector mode.

g) If transmit duty cycle < 98%, use a sweep trigger with the level set to enable
triggering only on full power pulses. The transmitter shall operate at the
maximum power control level for the entire duration of every sweep. If the EUT
transmits continuously (i.e., with no OFF intervals) or at duty cycle > 98%, and
if each transmission is entirely at the maximum power control level, then the
trigger shall be set to “free run.”

h) Trace average at least 100 traces in power averaging (rms) mode.

i) Compute power by integrating the spectrum across the OBW of the signal
using the instrument’s band power measurement function, with band limits set
equal to the OBW band edges. If the instrument does not have a band power
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function, sum the spectrum levels (in power units) at intervals equal to the RBW
extending across the entire OBW of the spectrum.

The test procedure is defined in ANSI C63.10-2013 ( 11.9.2.2.2 Measurement
Procedure “ Method AVGSA-1" was used).
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7.6 Test Results
PASSED.

All the test results are listed below.

(Test Date: 2022.02.15 Temperature: 23°C  Humidity: 51 %)

Modulation Channel Fr(el\(jll:_(le;])cy PPg@l;rO(Lég)rl:"; Limit
2412 15.91 30 dBm
802.11b 6 2437 15.59 30 dBm
11 2462 15.45 30 dBm
2412 15.45 30 dBm
802.11g 6 2437 15.23 30 dBm
11 2462 12.57 30 dBm
1 2412 14.54 30 dBm
802.11n20 6 2437 14.29 30 dBm
11 2462 11.63 30dBm
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802.11b CH2412MHz
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802.11b CH2462MHz

= Keysight Specirumn Analyzes = Chanmel Power

lCentF.:r Freq 2.462000000 GHz

-
#AFGaln;:Low

y Trig: Free Run

HSE! 1M 03:24:13 PMFeb 15, 2022
Center Freq: 2.452000000 GHz Radio 5td: None
Avg|Hold:=100/100

#Arten: 20 dB Radia Device: BTS

ReT 20.00 dBm

Center 2.46200 GHz
Res BW 390 kHz

Channel Power

15.45 dBm /15 MHz

Span 40,00 MHz

VEW 4 MHz Sweep 1ms

Power Spectral Density

-56.31 dBm /Hz

In.l':ﬁ

STATUS

802.11g CH2412MHz

= Keyuight Spectrurn Anshyzer - Channel Power

Center Freq 2.412000000 GHz

=] Trig: Free Run
#AFGaln:Low

MSE 1M T 03:27:58 PMFab 15, 2022
Center Freq: 2.412000000 GHz Radio 5td: None
Avg|Hold:>100d100

#Aren: 20 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.41200 GHz
Res BW 390 kHz

Channel Power

15.45 dBm /18 MHz

Center Freq
2412000000 GHz

Span 40.00 MHz
VEW 4 MHz

Power Spectral Density

-57.10 dBm /Hz

IM'?J

STATUS

Audix Technology (Shanghai) Co., Ltd.  Report No

.. ACI-F22081



Savant Technologies LLC, dba GE Lighting, a Savant

company

FCC ID: PUU-STR-SCODPL Page

50 of 88

802.11g CH2437MHz
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802.11n20 CH2412MHz
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802.11n20 CH2462MHz

03:31:00 PMFeb 15, 20022

= Keyuight Spectrumn Anshzer - Channel Power
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8 EMISSION LIMITATIONS MEASUREMENT

8.1 Test Equipment
The following test equipment was used during the emission limitations test:
Item Type Manufacturer | Model No. Serial No. Cal. Date | Cal. Interval
1. Spectrum Agilent N9O10A |MY52221182| 2021.09.15 | 1 Year
Analyzer
2| Coaxial Cable | WOKEN | °FH402-105FFO2-150819-01 5551 308 | 1 vear
LEX 45
3. | 20 dB Attenuator | Mini-Circuits | VAT-20+ 001 2021.08.06 1 Year
8.2 Block Diagram of Test Setup

8.3

8.4

8.5

The Same as Section. 5.2.
Specification Limits (§15.247(d))

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. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general
limits specified in §15.209(a) is not required.

In addition, radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits specified in
815.209(a) (see §15.205(c)). (3% This test result attaching to Section. 3.7)

Operating Condition of EUT

The switch ON/OFF was used to enable the EUT to change the channel one by
one.

Test Procedure

The transmitter output was connected to the spectrum analyzer.

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to > 1.5 times the DTS bandwidth.

c) Set the RBW =100 kHz.

d) Set the VBW > [3 x RBW].

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.
Note that the channel found to contain the maximum PSD level can be used to
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establish the reference level.

Establish an emission level by using the following procedure:

a) Set the center frequency and span to encompass frequency range to be
measured.

b) Set the RBW = 100 kHz.

c) Set the VBW > [3 x RBW].

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.
Ensure that the amplitude of all unwanted emissions outside of the authorized
frequency band (excluding restricted frequency bands) is attenuated by at least
the minimum requirements specified in 11.11. Report the three highest
emissions relative to the limit.

Scan up through 10™ harmonic.

The test procedure is defined in ANSI C63.10-2013 (11.11.2 Reference level
measurement and 11.11.3 Emission level measurement was used).
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8.6 Test Results
PASSED.

The test data was attached in the next pages.

(Test Date: 2022.02.15 Temperature: 23°C  Humidity: 51 %)

Modulation Channel Fr(el\c/||uHe;1)cy Data Page
1 2412 MHz P56-58
802.11b 6 2437 MHz P59-60
11 2462 MHz P61-63
2412 MHz P64-66
802.11g 6 2437 MHz P67-68
11 2462 MHz P69-71
1 2412 MHz P72-74
802.11n20 6 2437 MHz P75-76
11 2462 MHz P77-79
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802.11b CH2412MHz

Reference level

= Kieyuight Spectrumn Anshyzer - Swept 34

Display Line 1 -23.17 dBm
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Ref Offset 21 dB
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1
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802.11b CH2437MHz
Reference level
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1
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== Keyuight Spectrurn Ansher - Swept 54
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802.11b CH2462MHz
Reference level
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802.11g CH2412MHz
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9 POWER SPECTRAL DENSITY MEASUREMENT

9.1 Test Equipment

The following test equipment was used during the power spectral density
measurement:

Item Type Manufacturer | Model No. Serial No. Cal. Date | Cal. Interval

1. Spectrum Agilent NOO10A |MY52221182| 2021.09.15 | 1 Year

Analyzer
2| Coaxial Cable | WOKEN | °FHA02-105F1F02-130819-01 51 3 68 | 1 vear
LEX 45
3. | 20 dB Attenuator | Mini-Circuits | VAT-20+ 001 2021.08.06 1 Year

9.2

9.3

9.4

9.5

Block Diagram of Test Setup
The Same as section 5.2.

Specification Limits (§15.247(e))

The peak power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band.

Operating Condition of EUT

The switch ON/OFF was used to enable the EUT to change the channel one by
one.

Test Procedure

The transmitter output was connected to the spectrum analyzer.

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to 3 kHz < RBW < 100 kHz.

d) Set the VBW > [3 x RBW].

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level
within the RBW.

J) If measured value exceeds requirement, then reduce RBW (but no less than 3
kHz) and repeat.

The test procedure is defined in ANSI C63.10-2013 ( 11.10.2 Measurement
Procedure “Method PKPSD (peak PSD)” was used).
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9.6 Test Results
PASSED.
All the test results are attached in next pages.
(Test Date: 2022.02.15 Temperature: 23°C  Humidity: 51 %)
Modulation Frequency Power Spectral —
Channel (MH2) Density (dBm) Limit
2412 -7.284 8 dBm
802.11b 2437 -7.478 8 dBm
11 2462 -7.671 8 dBm
2412 -12.979 8 dBm
802.11g 2437 -13.229 8 dBm
11 2462 -15.763 8 dBm
2412 -13.837 8 dBm
802.11n20 2437 -13.902 8 dBm
11 2462 -16.527 8 dBm
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10 DEVIATION TO TEST SPECIFICATIONS

None.
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11 MEASUREMENT UNCERTAINTY LIST

The measurement uncertainty was estimated for test on the EUT according to CISPR
16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage of K=2.

The uncertainties value is not used in determining the PASS/FAIL results.

Test Items/Facilities Frequency/Equipment/Unit Uncertainty

Conducted Emission 9kHz~150kHz +3.1dB

No.1 Shielded Room 150kHz~30MHz +2.6 dB

Conducted Emission 9kHz~150kHz +3.1dB

No.3 Shielded Room 150kHz~30MHz +2.6 dB

30MHz~200MHz, Horizontal +3.8dB

30MHz~200MHz, Vertical +4.1 dB

200MHz~1000MHz, Horizontal +3.6 dB

Radiated Emission 200MHz~1000MHz, Vertical +5.1dB

1GHz~6GHz +5.3dB

6GHz~18GHz +5.3dB

18GHz~40GHz +3.5dB

Output Power Test 50MHz~18GHz 0.77 dB
Power Density Test 9kHz~6GHz 1.08 dB
RF Frequency Test 9kHz~40GHz 6*10"

Bandwidth Test 9kHz~6GHz 1.5*10°

RF Radiated Power Test 30MHz~1000MHz 3.06 dB
Conducted Output Power Test 50MHz~18GHz 0.83 dB
AC Voltage(<10kHz) Test 120V~230V 0.04 %
DC Power Test oVv~30V 0.4 %
Temperature -40°C~+100°C 0.52 °C
Humidity 30%~95% 2.6 %
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