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Release Control Record

Issue No. Description Date Issued
ARFR-ESH-P20031102B-1 Original release Aug.05, 2020
ARFR-ESH-P20031102B-1-A1 | Add new adapter KAOBE-0501000US Sep.24, 2020
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1 Certificate of Conformity

Product:
Brand:

Test Model:
Applicant:
Test Date:

Standards:

Smart Camera

SC031-WNG2-V2
Hangzhou Tuya Information Technology Co., Ltd
Jul.10 to Jul.16, 2020

47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2013

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, and found

compliance with the requirement of the above standards. The test record, data evaluation & Equipment Under

Test (EUT) configurations represented herein are true and accurate accounts of the measurements of the

sample’s EMC characteristics under the conditions specified in this report.

Prepared by :

Approved by :

SM XU , Date:

Sep.24, 2020

Scott XU

Project Engineer

, Date:

Sep.24, 2020
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2  Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)

FCC
Clause Test Item Result Remarks
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.205/ _ o
15.209 / Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)
Emissions in non-restricted N/A N/A
15.247(d) frequency bands
15.247(a)(2) 6dB bandwidth N/A N/A
15.247(b) Conducted power N/A N/A
15.247(e) Power Spectral Density N/A N/A
15.203 Antenna Requirement N/A No antenna connector is used.

Special comment: This report based on history report No: ARFR-ESH-P20031102B-1 for adding one adapter
KAOBE-0501000US. After evaluation, we choose the model SC031-WNG2-V2 with adapter
KAO6E-0501000US to performance disturbance voltage and radiated emission.
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[ VERITAS |
2.1 Test Instruments
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
D%“:r'f gm?zig?ﬁ;‘;d Schwarzbeck | VULB9168 | EI1A1036 | Feb.08,20 | Feb.07,21
Horn Antenna
(1GHz -18GH?) Schwarzbeck BBHA9120D E1A1017 Aug.25,20 Aug.24,22
Pre-Amplifier(9kHz-1GHz) SONOMA 310 E1A2007 Apr.20,20 Apr.19,21
Pre-Amplifier(1GHz-26.5GHz) Agilent 8449B E1A2002 Mar.03,20 Mar.02,21
Signal Generator Keysight N5171B E1S9016 Apr.20,20 Apr.19,21
Signal Generator Keysight N5182B E1S9017 Apr.20,20 Apr.19,21
Wireless Connectivity Tester R&S CMW270 E159021 NCR NCR
Spectrum Analyzer R&S FSP30 E1S1002 Aug.02,20 Aug.03,21
Spectrum Analyzer Keysight N9030B E1S1003 Jul.23, 20 Jul.22, 21
Spectrum Analyzer Keysight N9020A E1S1004 Mar.03, 20 Mar.02, 21
RF Control Unit Toscend JS0806-2 E1C5003 NCR NCR
DC Power supply Chroma 62024p-80-60 S1S1009 Mar.25,20 Mar.24,21
Pro';‘:g‘r:]‘mf)ﬁ e ESPEC  |SETH-Z-042U| C1TH002 | Jun.2520 | Jun.24,21
Test Software Toscend JS1120-3 N/A N/A N/A
Test Software Toscend JS36-RSE N/A N/A N/A
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VERITAS

2.2 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Expanded Uncertainty
Measurement Frequency

(k=2) ()
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30dB

2.3 Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product Smart Camera

Brand --

Test Model SCO031-WNG2-V2

Model Difference See Note 2

Power Rating 5VDC/1A with adaptor 100-240V~,50/60Hz

CCK, DQPSK, DBPSK for DSSS
Modulation Type
64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation Technology DSSS, OFDM

Operating Frequency See clause 3.2
Number of Channel See clause 3.2
Antenna Type FPC Antenna

Antenna Connector --

Antenna Gain 3.0dBi

Note:1. For more details, please refer to the User’s manual of the EUT.

Modulation Mode TX /RX Function

802.11b

802.11g

802.11n (HT20)
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3.2 Description of Test Modes

13 channels are provided for 802.11b, 802.11g and 802.11n (HT20).

Channel Frequency Channel Frequency
1 2412MHz 7 2442MHz
2 2417MHz 8 2447MHz
3 2422MHz 9 2452MHz
4 2427MHz 10 2457MHz
5 2432MHz 11 2462MHz
6 2437MHz - -
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3.2.1 Test Mode Applicability:

EUT Applicable to
Configure Description
Mode RE 2 1G RE < 1G PLC APCM
- V v v - -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1 GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION | MODULATION DATA RATE
CONFIGURE MODE
CHANNEL CHANNEL |[TECHNOLOGY TYPE (Mbps)
MODE
- 802.11b ltoll 1,611 DSSS DBPSK 1.0

Radiated Emission Test (Below 1 GHz):

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

Power Line Conducted Emission Test:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X  Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION | MODULATION DATA RATE
CONFIGURE MODE
CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
MODE
- 802.11b ltoll 1 DSSS DBPSK 1.0
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Antenna Port Conducted Measurement

XI Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT
AVAILABLE TESTED MODULATION | MODULATION DATA RATE
CONFIGURE MODE
CHANNEL CHANNEL |TECHNOLOGY TYPE (Mbps)
MODE
- 802.11b lto11 1,6,11 DSSS DBPSK 1.0
- 802.11¢g 1to1l 1,6,11 OFDM BPSK 6.0
- 802.11n (HT20) 1to1l 1,6,11 OFDM BPSK 6.5
3.2.2 Test Condition:
. Normal Environmental Conditions Normal Input Power
Applicable to
RE > 1G 25deg. C, 60%RH 120Vac, 60Hz
0,
RE < 1G 25deg. C, 60%RH 120Vac, 60Hz
0,
PLC 25deg. C, 60%RH 120Vac, 60Hz
APCM 25deg. C, 60%RH 120Vac, 60Hz
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3.3 Duty Cycle of Test Signal
N/A.

3.4 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standard:

FCC Part 15, Subpart C (15.247)
KDB 558074 D01 DTS Meas Guidance v05r02
ANSI C63.10:2013

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results
4.1 6dB Bandwidth Measurement
4.1.1 Limit

For digital modulation systems, the minimum 6dB bandwidth shall be at least 500 kHz

4.1.2 Test Setup

SPECTRUM

EUT Aftenuator | ANALYZER

4.1.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” for
compliance to FCC 47CFR 15.247 requirements (clause 8.2).

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW =100 kHz, VBW = 3
RBW, peak detector with maximum hold) is implemented by the instrumentation function.

4.1.4 Deviation of Test Standard

No deviation.

4.1.5 Test Results
N/A.
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4.2 Conducted Output Power Measurement
4.2.1 Limit

For systems using digital modulation in the 2400 - 2483.5 MHz bands: 1 Watt (30 dBm)

4.2.2 Test Setup

EUT Attenuator

4.2.3 Test Procedures

Method PKPM1 (Peak Power Measurement)

Peak power measurements were performed only when the EUT was transmitting at its maximum power
control level using a broadband power meter with a pulse sensor. The pulse sensor employs a VBW =
50MHz so this method was only used for signals whose DTS bandwidth was less than or equal to 50MHz.

Method AVGPM-G (Measurement using a gated RF average-reading power meter)

Measurements may be performed using a wideband gated RF power meter provided that the gate parameters
are adjusted such that the power is measured only when the EUT is transmitting at its maximum power control
level. Since this measurement is made only during the ON time of the transmitter, no duty cycle correction is
required

4.2.4 Deviation of Test Standard

No deviation.

4.2.5 Test Results
N/A.
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4.3 Power Spectral Density Measurement
4.3.1 Limit

The Maximum of Power Spectral Density Measurement is 8 dBm in any 3 kHz band.

4.3.2 Test Setup

SPECTRUM

EUT Aftenuator | ANALYZER

4.3.3 Test Procedures

The power output per FCC § 15.247(e) was tested according to DTS test procedure of “‘KDB558074 D01
DTS Meas Guidance” (clause 10.5) for compliance to FCC 47CFR 15.247 requirements.

a) Measure the duty cycle (x) of the transmitter output signal.

b) Set instrument center frequency to DTS channel center frequency.

c) Set span to at least 1.5 OBW.

d) Set RBW to: 3kHz < RBW < 100 kHz.

e) Set VBW = 3 RBW.

f) Detector = power averaging (RMS) or sample detector (when RMS not available).
g) Ensure that the number of measurement points in the sweep = 2 span/RBW.
h) Sweep time = auto couple.

i) Do not use sweep triggering. Allow sweep to “free run”.

i) Employ trace averaging (RMS) mode over a minimum of 100 traces.

k) Use the peak marker function to determine the maximum amplitude level.

[) Add 10 log (1/x), where x is the duty cycle measured in step (a, to the measured PSD to compute the
average PSD during the actual transmission time.

m) If resultant value exceeds the limit, then reduce RBW (no less than 3 kHz) and repeat (note that this may
require zooming in on the emission of interest and reducing the span in order to meet the minimum
measurement point requirement as the RBW is reduced).

4.3.4 Deviation of Test Standard
No deviation.

4.3.5 Test Results

N/A.
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4.4 Emissions in non-restricted frequency bands
4.4.1 Limit

Below 30 dB of the highest emission level of operating band (in 100 kHz Resolution Bandwidth).

4.4.2 Test Setup

EUT

Attenuator |

SPECTRUM
ANALYZER

4.4.3 Test Procedures

The EUT was tested according to DTS test procedure of “KDB558074 D01 DTS Meas Guidance” (clause

11.0) for compliance to FCC 47CFR 15.247 requirements.

MEASUREMENT PROCEDURE REF
1. Set the RBW = 100 kHz.

2. Set the VBW = 300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment

within the fundamental EBW.

MEASUREMENT PROCEDURE OOBE
1. Set RBW =100 kHz.

2. Set VBW = 300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.
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6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

4.4.4 Deviation of Test Standard

No deviation.

4.45 Test Results

N/A.
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4.5 Radiated Emission Measurement
4.5.1 Limits

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 24000/F (kHz) 30
1.705 ~ 30.0 30 30
30 ~88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

NOTE:

1. The lower limit shall apply at the transition frequencies.

2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000 MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20 dB under any condition of modulation.

4.5.2 Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber room.
The table was rotated 360 degree to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top of
a variable-height antenna tower.

c. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotate table was turned from

Report No.: ARFR-ESH-P20031102B-1-A1 Page No. 19/ 36 Report Format Verision: 6.1.1




0 degree to 360 degree to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

Note:

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency below
30MHz.

For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1 GHz) / 1.5 meters (for above 1
GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c¢. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from O degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f. The test-receiver system was set to peak and average detected function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1 GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1/T for
RMS Average (Duty cycle < 98 %) for Peak detection at frequency above 1 GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 10 Hz
(Duty cycle = 98 %) for Average detection (AV) at frequency above 1 GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.
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4.5.3 Deviation from Test Standard

No deviation.
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[ VERITAS |
4.5.4 Test Setup
For Radiated emission below 30MHz
1m
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| I
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For Radiated emission above 1GHz

Ant, angr 1-4m

Variable
EUT& am
Support Un its

Tum Table Absorber
t50cm) I ww-u-wm

Ground Plane

Test Receaiver

\\\ —

7\

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.5.5 EUT Operating Conditions

a. Placed the EUT on a testing table.
b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

4.5.6 Test Results

Radiated Emissions Range 9kHz~30MHz
The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.
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Radiated Emissions Range 30MHz~1GHz

Mode

802.11b-2412MHz

Detector Function

Quasi-Peak (QP)

Frequency Range

30MHz ~ 1GHz

Antenna Polarity

Horizontal

Test Plot:

FCC Part1oB_CLAZSB 3m_Below 1GHziHonzontal)

100
a0
a0
70
E &0
3
@ =0 [
T I
5 a0 [
* .\u'iﬁh
20 -y . ﬂ“ o L 3 Y M
10 T ) - |
| ! ! |
o i
300 1008 G
FraguencylHz]
o QP Detector
Fr=g. | QP Reading | Factor | QP Valus | QP Limit | QP Margin | Hsight | Engles )
NO . Polarity
[MH=z] [dBuV/m] [dB] [dEuV/m] [dBuV/m] [dB] [cm] [*]
1 56.57 26.76 -10.26 16.50 40.00 23.50 200 60 Horizontal
2 g0.82 32.34 -13.82 18.52 40.00 21.48 200 258 Horizontal
3 107.7 36.71 -1z.3%9 24,32 43.50 15.18 200 286 Horizontal
4 164.0 26.8 -9%.11 17.659 43.350 25.81 200 252 Horizontal
5 266.4 27.12 -%.96 17.16 46.50 29.34 200 102 Horizontal
€ 533.0 30.44 -5.28 23.1¢ 46.30 21.34 200 229 Horizontal
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Mode 802.11b-2412MHz Detector Function Quasi-Peak (QP)

Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Test Plot:

FCC PartisB CLASSE 3m Bolow 1GHz{Vertical)

Lewel [4BMm]
th
=
1

o
300 100M 1G
Fraquency[Hz]

o QP Detector

Freqg. | QP Reading | Factor | QP Valus QP Limit | QF Margin | Hsight | Angle A )
NO. Polarity
[MH=] [dBuV/m] [dBE] [dBuV/m] [dBuV/m] [dB] [cm] [°1] -
1 30.97 36.2 -10.59 25.¢61 40.00 14.3% 100 L] Vertical
2 43.19 33.72 -9.54 24.18 40.00 15.82 100 231 Vertical
3 BO.BZ2 37.06 -13.82 23.24 40.00 le.76 100 193 Vertical
4 105.8 37.02 -12.66 24.3¢ 43.50 19.14 100 220 Vertical
3 134.59 33.5% -10.4¢ 23.132 43.50 20.37 100 185 Vertical
& 333.0 32.78 -3.28 27.50 46.50 19.00 100 112 Vertical
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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Radiated Emission Range 1GHz~10th Harmonic

(Note: By pre-scan, the worst case is TX Channel 1, record the worst data in the report)

Channel

TX Channel 1

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin Correction Antenn
No. q y Level 9 Factor enna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4823.9800 42.87 74.00 -31.13 -9.40 H PK
2 4824.7600 42.32 54.00 -11.68 -9.40 H AV
3 4825.3600 45.13 74.00 -28.87 -9.40 \V PK
4 4826.1200 43.12 54.00 -10.88 -9.40 \/ AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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4.6 Conducted Emission Measurement
4.6.1 Limits

Frequency (MHz)

Conducted Limit (dBuV)

Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

4.6.2 Test Procedures

interference.

not recorded.

4.6.3 Deviation from Test Standard

No deviation.

Note: 1. The lower limit shall apply at the transition frequencies.

2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was

NOTE: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.
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4.6.4 Test Setup

For the actual test configuration, please refer to the attached file (Test Setup Photo).

/ Vertical Ground
Reference Plane / Test Receiver

D — L1

40cm

EUT e
|

|LISNh ‘ ‘
Ll

\ Horizontal Ground
Reference Plane

Note: 1.Support units were connected to second LISN.

4.6.5 EUT Operating Conditions

Same as 4.1.6.

1=
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4.6.6 Test Results

Working While Charging

120V/60Hz
Quasi-Peak (QP) /
Phase Neutral (L) Detector Function Average (AV)
Test Plot:
dBuV Test Standard: FCC Part 15 Class B
100- PK Trace [~
el QP Limit |~
a0 AV Limit |
70
60 e — T
5u T .
- : .
I *vﬁ"w“ M%W‘w
Mo
; WW w WW%MM< PR ANA, ] M"/Mh\m
20
10
% - MK Value
0_ 1
0.15 1.00 10.00 3[II.CIO
MHz V731
Frequency | Cormr Reading Emission Limit Margins Notes
Factor dBuV dBuv dBuv dB
No. MHz d8 QP AV Q AV QP AV QP AV
#1 044716 070 3563 2405 4533 3375 5603 4693 -1150 -1317
2 087335 958 3013 1735 3971 26093 5600 4600 -1629 -1907
3 184065 972 2261 1137 3233 2100 5600 4600 2367 -2401
4 312313 978 2212 965 3190 1943 5600 46.00 -2410 -2657
5 415028 981 2335 1089 3316 2070 5600 4600 -2284 2530
g  T08787 990 1898 727 2888 1747 6000 5000 -31.12 -3283
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /

Phase Neutral (N) Detector Function Average (AV)
Test Plot:
dBuV Test Standard: FCC Part 15 Class B
100 PK Trace [~~~
o QP Limit |~
a0 AV Limit |
70
50 I
vy
,
50 1
A mf”\&vmn 9 6
40
AU TSNy
x ik
30 WWW ] % DA -f"’""‘/ﬂ\\
20
10
¥ MK Value
0- I I : T
0.15 1.00 10.00 30.00
MHz V731
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuv dBuv dB
No. MHz d8 QP AV QP AV QP AV QP AV
+1 045107 984 3376 2752 4360 3736 5686 4686 -1326 950
2 092809 989 2841 1807 3830 2796 5600 4600 -1770 -18.04
3 0099847 989 2931 2137 3920 3126 5600 4600 -16.80 -14.74
4 324043 9589 2441 1154 3430 2143 5600 4600 -2170 -2457
5 426094 966 2064 1045 3030 2011 5600 4600 -2570 -25.89
§ 2282089 1021 1936 852 2957 1873 6000 5000 -3043 -3127
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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[BUREAU |
[VERITAS |
240V/50Hz
Quasi-Peak (QP) /
Phase Neutral (L) Detector Function Average (AV)
Test Plot:
dBuY Test Standard: FCC Part 15 Class B
100- PK Trace [~
el QP Limit |~~~
a0 AV Limit |
70
80 B
1. 2 3
a0 C
ok Mr’wﬂ MR 7
S 2 A
. \J\I\/\WM ﬂ\ P Ay B A A i b ot ™
x
20
10
¥ - MK Value
0_ 1
0.15 1_|0[I IIIII.CID 3I]I.C|0
MHz V731
Frequency | Com. Reading Emission Limit Margins Notes
Factor dBuv dBuV dBuV dB
No. MHz  d8 QP AV QP AV QP AV QP AV
1 015391 983 3366 603 4340 1676 R579 5570 2229 3002
2 044716 970 3479 2375 4449 3345 5693 4603 -1243 1347
3 090854 950 3276 1841 4235 2800 5600 46.00 -1365 -18.00
4 197350 975 2468 1145 3443 2120 5600 4600 -2157 2480
5 412800 981 2484 1226 3465 2207 5600 4600 -2135 2303
6 055508 1014 1545 340 2550 1354 6000 5000 -3441 -36.46
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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Quasi-Peak (QP) /

Phase Neutral (N) Detector Function Average (AV)
Test Plot:
dBuY Test Standard: FCC Part 15 Class B
1o0- PK Trace [~
an- QP Limit |~
a0— AV Limit |-
-
80— B e
40— AN Jmh I\W A i WT’\WW‘"VM% 6
30— A o NMHT\FM_&'WW{\_\\WI
20—
10—
% MK Value
0= T T : I
0.15 1.00 10.00 30.00
MHz VT7.31
Frequency | Corr. Reading Emission Limit Margins Notes
Factor dBuV dBuV dBuV dB
No.  MHz 8 QP AV QP AV QP AV QP AV
1 015000 984 3592 1253 4576 2237 6600 5600 -2024 -3363
2 084508 088 2105 1266 3093 2254 5600 4600 -2507 -23.46
£3 006328 0 989 2285 1632 3274 2621 5600 4600 -2326 -19.79
4 210653 991 1901 1000 2892 1991 5600 46.00 -27.08 -2609
Co345441 0 091 2111 937 3102 1928 5600 4600 2498 2672
6 2332919 1022 1906 687 2928 17.00 60.00 50.00 -3072 -32.91
T T T T T T
REMARKS:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.

2. The emission levels of other frequencies were very low against the limit.

3. Margin value = Emission level - Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.
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VERITAS

4.7 Radiated Restricted Band Edge Measurement
4.7.1 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC partl5,

must also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 515
1 0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4,125 - 4.128 255 - 25.67 1300 - 1427 8.025 - 85
4.17725 - 417775 375 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 - 95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 17.7 - 214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 3354 3600 - 4400 @)
13.36 - 1341 - - --
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZz] [uV/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

4.7.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.7.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz

Detector = peak

N o g s~ w DR

Trace mode = max hold

Sweep time = auto couple

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements above 1GHz (Method VB)

8. 1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

9. 2. RBW =1MHz

10. 3. VBW; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.
11. If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

12. 4. Detector = Peak
13. 5. Sweep time = auto
14. 6. Trace mode = max hold

15. 7. Trace was allowed to stabilize

4.7.4 Test Setup

For Radiated emission above 1GHz

Ant, Tow;\a-r 4-4m
\\ Variable
EUT& 3m S,
Support Llnits !
Tum Table Absorber
t50cn] I } ﬁN\fx; wm —omom
|
Ground Plane
Test Recaiver
"~
\ [ J—
i a a

4.7.5 Test Results
N/A.
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

END
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