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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
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1 Certificate of Conformity

Product:
Brand:

Test Model;
Applicant:
Test Date:

Standards:

Smart Camera

SCO31-WNG2-V2
Hangzhou Tuya Information Technology Co., Ltd
Mar.12 to May.28, 2020

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

The above eguipment 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 :

Qeott’ XU

, Date: Aug.05, 2020

Scott XU

Project Engineer

@A——:M i ) , Date: Aug.05, 2020

Daniel Sun-

EMC Lab Managef 4s /
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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
Test Item Result Remarks
Clause
15.207 AC Power Conducted Emission PASS Meet the requirement of limit.
15.205/ ) -
15.209 / Radiated Emissions Measurement PASS Meet the requirement of limit.
15.247(d)
Emissions in non-restricted PASS Meet the requirement of limit.
15.247(d) frequency bands a
15.247(a)(2) 6dB bandwidth PASS Meet the requirement of limit.
15.247(b) Conducted power PASS Meet the requirement of limit.
15247(9) Power Spectra| Density PASS Meet the requirement of limit.
15.203 Antenna Requirement PASS No antenna connector is used.
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2.1 Test Instruments
Equipment Manufacturer|Model No. Serial No. Last Cal. Next Cal.
Hybrid antenna(25MHz-1.5GHz) (Schwarzbeck |VULB9168 E1A1012 Feb.08,20 Feb.07,22
Horn Antenna(1GHz -18GHz)  |Schwarzbeck |BBHA9120D |E1A1017 Aug.26,19 Aug.25,20
Pre-Amplifier(100kHz-1.3GHz) |Agilent 8447D E1A2001 Oct.18, 19 Oct.17, 20
Pre-Amplifier(1GHz-26.5GHz) |Agilent 8449B E1A2002 Mar.25,20 Mar.24,21
EMI test recerver R&S ESR7 E1R1005 Dec.04,19 |Dec.03, 20
Spectrum Analyzer Keysight N9030B E1S1003 Jul.23,20 Jul.22,21
EMI test recerver R&S ESCS30 E1R1001 Mar.25, 20 [Mar.24, 21
LISN R&S ENV216 E1L1011 Jul.17, 20 Jul.16, 21
Humidity&Temp Tester Baolima WS508 E1H1011 Apr. 03,20 [Apr. 02, 21
Test Software ADT ADT_COND_V [N/A N/A N/A
7.3.1
Test Software Toscend JS32-RE N/A N/A N/A
Test Software Toscend JS1120 N/A N/A N/A
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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

Modulation Type

CCK, DQPSK, DBPSK for DSSS

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 v -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission

Radiated Emission Test (Above 1 GHz):

APCM: 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 ltoll 1,611 DSSS DBPSK 1.0

- 802.11g ltoll 1,611 OFDM BPSK 6.0

- 802.11n (HT20) ltoll 1,611 OFDM BPSK 6.5

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:

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).

XI  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
The Duty Cycle of the EUT is 98.89%.

npat 2 500 #Allen 20 4B PNO Fast Avg Type: Power (RMS) | 1
Correctons Off Gate. O Trg Free Run

Froq Ref I (S) IF Gan Low

NFE ' Adapive Sig Track ON

1 Speclrum

Ref Lvl Offset 22.00 d8 !
Scale/Div 10 dB Ref Level 25.00 dBm -0.57 S .

—]
|
|
|
|
|

Search

x;? E | Pk Search
i | Config

i

!

!

!

Propecties

i Marker
Funclion
!

| Deta Marker I
Center 2.412000000 GHz #Video BW 50 MH2* Span 0 Hz) {
Res BW 8 MHz Sweep 70.00 ms (2001 pts)| Fygark

5 Marker Table v

Mode Trace Scale Y Function Function Width Function Value
1 t  (a) 12.39ms (A) -1.0410dB
1 t 28.87 ms 12.92 dBm
{ 1.y 1255 ms (&) 05744 dB&
1 28.87 ms 12.52 dBm

Nar 16, 2020
11:20:26 AM

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

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.
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4.1.5 Test Results

802.11b
99% Occpuied . . .
; 6 dB Bandwidth | Minimum Limit
Channel | Freduency | Bandwith Pass / Fail
(MH2) (MHz) (MHz)

1 2412 13.417 9.048 0.5 Pass

6 2437 13.455 8.568 0.5 Pass

11 2462 13.369 9.032 0.5 Pass

Spectrum Plot

802.11b(2412MHz)

-+

KEYS|GH input: RF Input 22 50 O Mton: 20 dB Iy Froe Run Contur Frog: 2 41200000 GHz
capling D Comechons. O Gasts O Aoq|Hokd > 10010
E_;J Algn O Frog Red nf (5)

Ref Lvi Offset 22.00 dB
Scale/Div 10.0 d8 Ref Value 20,00 dBm

e -
e P !
pAH ™ .
b A et pann gt { } Wk v s e

» . |
Center 2,412 GHz 2Video BW 300.00 kHz Span 40 MHz
#Res BW 100.00 kHz Sweep Time 3.87 ms (2001 pts)

2 My

Occupled Bandwicth
13.417 MHz Total Power 20.4 dBm

Transeit Freq Emor 40 144 kHz % of OSW Power 99.00 %
x d8 Sanchwickh 9048 MHz xd8 .00 o8

€Ol 2 Ny
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802.11b(2437MHz)

KEYSIGHT et i
GJ cuping DC

Algn (8

Scale/Div 10.0 08

LA AT Vg s

Occupled Bandwicth

Transmit Freq Error
x d8 Sandwickh

mwO~A?

Y ol
L e

13.455 MHz

Input 2- 50 O Nton: 20 d6
Comrechons. O
Frog Red nd 15)

Contur Frogq. 2 43/000K0 GHz
Mogy|Hokd > 1010
Radio Sit None

Ref Lvi Offset 22.00 dB
Ref Value 20.00 dBm

."\\nk 1

A A
e T PYCN

£Video BW 300.00 kHz
Sweep Time 3,87 ms (2001 pts))

Total Power

% of OSW Power
xd8

20.4 dBm

99.00 %

Mar 16, 2020
9:54.54 AM

N

802.11b(2462MHz)

(EYSIGHT gt ¥
ED ouping e

Algn (8

| Gty

Scale/Div 10.0 08

{
P B

2 Mastrics

Occupled Bandwicth
13.36

Transmit Freq Exmor
x d8 Bancwickh

mwoO~A ?

Input 2- 50 O Ason: 20 dB
Comachons. O
Frog Red inf (5)

Contur Frog. 2 AB2000000 GHz
AogHokd > 10010

Ref Lvi Offzet 22.00 dB
Ref Valus 20,00 dBm

|
|

D ST e

|
|

Span 40 MHz
Sweep Time 3,87 ms (2001 pts))

£Video BW 300.00 kHz

Total Power

% of O5W Power
xd8

19.9dBm

99.00 %
.00 o8

Mar 16, 2020
9.55.58 AM

N

Center Frequeancy
2 462000000 GHz
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802.11g
- :
S 99;’ OdCCPd”t'hed 6 dB Bandwidth | Minimum Limit
Channel (MH2) anawi Pass / Fail
(MH2) (MHz) (MHz)
1 2412 16.417 16.440 05 Pass
5 2437 16.421 16.470 05 Pass
1 2462 16.440 16.470 05 Pass

Spectrum Plot

802.11g(2412MHz)

KEYSIGHT nput R¥ Input 22 50 O
copling Corachons. O
@ Algn O Froq Red nd (S)
LRES ] .

Scale/Div 10.0 d8

#Res BW 100.00 kHz

2 Mestrics

Occupled Bandhwicth
16.417 MHz

Transmit Freq Ermor
x d8 Banciwickh

ag - Mar 16, 2020
mO MR ? N

MNton: 20 dB 1mg Froe Run Contur Frog: 2 41200KK GHz
Gasts Off Aoy|Hokd > 10010
#F Gam Low Radio Sid None

Ref Lvi Offzet 22.00 dB
Ref Value 20,00 dBm

£Video BW 300.00 kHz

Total Power

% of OSW Power
xd8

Lo Froquency

-Cemev Frequancy
2 412000000 GHz
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802.11g(2437MHz)

YSIGHT it r
CD Couping DC

Algn (8

Input 2- 50 O Ason: 20 dB

Ao|Hokd > 1010

Ref Lvi Offset 22.00 dB

Scale/Div 10.0 08 Ref Value 20.00 gBm

2Video BW 300.00 kHz

Occupled Bandwicth
16.421 MHz

Transmit Freq Ermor
x d8 Sandwickh

Total Power

% of OSW Power
xd8

-3.8650 kHz
16.47 MMz

Mar 16, 2020
9:59:59 AM

wo~A ?

Contur Frog 2 43/D00KK GHz

Sweep Time 3,87 ms (2001 pts)|

Cenier Frequeancy m A

Span 40 MHz

22.8dBm

99.00 %

N

802.11g(2462MHz)

Input 2 50 O Mon: 20 dB
Corachons. Of
Froq Red it (S)
NFE. Aduplve

YSIGHT Input R Img Froe Run

e g DO
@ OUpARg

Algn (s

AomyfHokd > 110

ARES
Scale/Div 10.0 08

Ref Lvi Offzet 22.00 dB
Ref Value 20,00 gBm

Center 2,462 GHz
#Res BW 100,00 kHz

2 Masteics

£Video BW 300.00 kHz

Occupled Bandhwicth

16.440 MHz Total Power

% of OSW Power
xd8

Transent Freq Emor
x d8 Bandwickh

0 W2

Conlur Frog. 2 AEZNKK GHz

Sweep Time 3.87 ms (2001 pts)

40 MHz

22.3dBm

9.00 %
&.00 o8
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802.11n(HT20)

- :
S 995/0 OdCCF’d“t'hed 6 dB Bandwidth | Minimum Limit
Channel (MH2) anawi Pass / Fail
(MH2) (MHz) (MHz)
1 2412 17.570 17.380 05 Pass
5 2437 17.613 17.580 05 Pass
1 2462 17.581 17.590 05 Pass

Spectrum Plot

802.11n(HT20)(2412MHz)

Center 2,412 GHz
#Res BW 100,00 kHz

2 Matiics

Transeit Freq Emmor
x d8 Sancwickh

Input 22 50 O
Comechons. O
Froq Red inf (5)
NFE Aduplve

MNton: 20 dB 1ng Foe Run
Gasts O
#F Gam Low

Ref Lvi Offset 22.00 dB
Ref Value 20,00 gBm

LTI PR P

|

2Video BW 300.00 kHz

Cccupled Bandwicth

17.570 MHz Total Power

-31.258 kHz

17.38 MMz xd8

| oA ? TEN

Conlur Frog. 2 4120000K0) GHz
Aom|Hokd > 10/10
Radio Sid None

[Certier Frequency
2 412000000 Gz

40,000 Mz

L L e L eV Powh APVA PP

Span 40 MHz
Sweep Time 3.87 ms (2001 pts)

% of OSW Power
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802.11n(HT20)(2437MHz)

Input 2 50 O

Corechons. Of
Frogq Red nf (5)
NFE. Aduplyve

KEYSIGHT reut i
C:) capting DC

Algn O

Scale/Div 10.0 08

et piAa

17.613 MHz

Transmit Freq Ermor
x d8 Sanchwickh

mwO~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

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.
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4.2.5 Test Results

802.11b
Peak
Limit
Channel Frequency (MHz) Power Pass / Fail
(dBm)
(dBm)
1 2412 14.34 30 Pass
2437 14.37 30 Pass
11 2462 14.21 30 Pass
802.11g
Peak
Limit
Channel Frequency (MHz) Power Pass / Fail
(dBm)
(dBm)
1 2412 11.88 30 Pass
6 2437 11.78 30 Pass
11 2462 11.45 30 Pass
802.11n(HT20)
Peak
Limit
Channel Frequency (MHz) Power Pass / Fail
(dBm)
(dBm)
1 2412 11.48 30 Pass
6 2437 11.33 30 Pass
11 2462 11.42 30 Pass
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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
Attenuator | ANALYZER

EUT

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.
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4.3.5 Test Results

802.11b
PSD Limit
Channel Frequency (MHz) Pass / Fail
(dBm/3kHz) (dBm/3kHz)
1 2412 -7.32 8 Pass
6 2437 -7.56 8 Pass
11 2462 -7.68 8 Pass
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802.11g
PSD Limit
Channel Frequency (MHz) Pass / Fail
(dBm/3kHz) (dBm/3kHz)
1 2412 -8.53 8 Pass
2437 -9.73 8 Pass
11 2462 -9.58 8 Pass

Spectrum Plot

802.11g(2412MHz)

s e

1 Specinum

Scale/Div 10 dB

i

o
¥
i’

Center 2.41200 GHz
#Res BW 3.0 kHz

ey
KEYSIGHT Input R¥
aupiing L

mO~MA?

Input 2- 50 O SAsten: 20 4B
Corachons. O

Frog Red ind (S)

NFE Aduplve

FRO Hest Wide
Gatee. ON

¥ Gann Low
Sig Track Off

Tog Froe Rum

Ref Lvi Offset 22.00 dB
Ref Level 10.00 dBm

e

,I'ﬁ‘M.’}fi‘\&‘f"ﬁﬁ%%‘ﬂ"}f,!"L{U‘API.‘:'{»‘.’:‘M'&‘?.4’7,".4(\'9.\',J‘

#Vidoo BW 10 kHz

Sweep 8.13 ms (2001 pts) !

I on .

Mar 16, 2020
10:17:04 AM

Avy Type: Log-Powor
Awgg{Hokd > 1000100

M Marker 1

Marker Frequency

Span 25.00 MKz, [Saarch
On
.-
L)

L

Report No.: ARFR-ESH-P20031102B-1

Page No. 26 / 96

Report Format Verision: 6.1.1




[EUREAU |
VERITAS

802.11g(2437MHz)

KEYSIGHT input Rf Input 2 %0 O £hdton: 20 dB ENO HostWide  Avg Type: Log-Powor
cupiing U Comrachons. O Ay Hokd > 1000100
@ Al Frog Red it (5)
NFE. Aduplve

1 Spectnan Mkri1 2.43

Ref Lvi Offset 22.00 dB
Scale/Div 10 dB Ref Level 10.00 dBm

‘1

K

g
o

! ff

Center 243700 GHz #Video BW 10 kHz Span 25.00 MHz| ISaarch
#Res BW 3.0 kHz Sweep 8.13 ms (2001 pts) l On
ag ~ Mar 16, 2020 (1] wr
- q C - ? 10:17:44 AM ‘

(X2 ™

802.11g(2462MHz)

Inguat 22 50 Q EAdton 20 dB FNO BostWide  Awg Type Log-Powor 1 Seluct Marker
Comachons. O Galer. ON Ay Hokd >1000100 >

FreqRed inf i5) i Gawr Low Trig o Rum Marker 1
NFE. Aduplve Sig Trsck O S —

fvfm: Frequency —-\, .
g

o pr—
y e Ref Lvi Offset 22.00 4B i dl
Scale/Div 10 0B Ref Level 10,00 dBm

1

Y

A e

)
W"’M&

Center 2.46200 GHz #\Video BW 10 kHz Span 25.00 MHz | Search
#Res BW 3.0 kHz Sweep 8.13 ms (2001 pts) l On
ag ~ Mar 16, 2020 (1] wr
B CHE? e 8

(X2 P

Report No.: ARFR-ESH-P20031102B-1 Page No. 27 / 96 Report Format Verision: 6.1.1




£ (G 7;;;\.|
/5 2
=i 3
v »
!/
= /
i528./

802.11n (HT20)
PSD Limit
Channel Frequency (MHz) Pass / Fail
(dBm/3kHz) (dBm/3kHz)
1 2412 -9.98 8 Pass
2437 -10.40 8 Pass
11 2462 -9.34 8 Pass

Spectrum Plot
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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.
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4.45 Test Results
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Spectrum Plot

802.11g(2412MHz) Out-of-Band Emissions
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Spectrum Plot

802.11g(2437MHz) Out-of-Band Emissions
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802.11g(2462MHz) Out-of-Band Emissions
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Spectrum Plot

802.11n(HT20)(2437MHz) Out-of-Band Emissions
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Spectrum Plot

802.11n(HT20)(2462MHz) Out-of-Band Emissions
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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
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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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4.5.4 Test Setup

For Radiated emission below 30MHz
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For Radiated emission above 1GHz

Ant, Tow.gr 1-4m

Variable
EUT& 3m
Support Units |

\ Tum Table Absorber
150:n{ || Ii ,f\/j/\/\,'\i!\(ﬁ}f WA

[
Ground Plane

Test Receiver

\\ [ |——
M"\A—

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
Spurious Emission Level
Frequency Emission Level Limit Margin Correction Factor
No.
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m)
1 94.7960 19.64 43.50 -23.86 -14.01
2 127.3880 17.05 43.50 -26.45 -11.00
3 160.5620 20.36 43.50 -23.14 -8.96
4 243.0120 18.78 46.50 -27.72 -10.67
5 374.9320 21.48 46.50 -25.02 -7.99
6 533.0420 24.77 46.50 -21.73 -5.28
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

Test Plot:

100

80}
704
604

201 + }

evel [dBVim)

40

1 ]

30M

Freguency{Hz]

Report No.: ARFR-ESH-P20031102B-1

Page No. 55/ 96

Report Format Verision: 6.1.1




S

@

i
JE228,

Mode 802.11b-2412MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical
Spurious Emission Level
Frequency Emission Level Limit Margin Correction Factor
No.
(MHz) (dBuV/m) (dBuVv/m) (dB) (dB/m)
1 37.1780 25.38 40.00 -14.62 -9.81
2 56.1900 25.96 40.00 -14.04 -10.23
3 161.3380 25.92 43.50 -17.58 -8.99
4 193.3480 26.44 43.50 -17.06 -12.07
5 374.9320 30.08 46.50 -16.42 -7.99
6 500.0620 30.12 46.50 -16.38 -5.84
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

Test Plot:
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Radiated Emission Range 1GHz~10th Harmonic

802.11b

Channel TX Channel 1 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin Correction Ant
No. q y Level 9 Factor ntenna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4824.1500 43.18 74.00 -30.82 -9.40 H PK
2 4825.0000 41.25 54.00 -12.75 -9.40 H AV
3 4824.1500 44.69 74.00 -29.31 -9.40 \Y PK
4 4825.0000 42.24 54.00 -11.76 -9.40 \Y 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

Channel

TX Channel 6

Detector Function

Frequency Range

1GHz ~ 25GHz

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin corEslan Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4874.3000 41.62 74.00 -32.38 -9.33 H PK
2 4874.3000 38.48 54.00 -15.52 -9.33 H AV
3 4874.3000 41.91 74.00 -32.09 -9.33 \Y PK
4 4875.1500 38.76 54.00 -15.24 -9.33 \Y 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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Channel TX Channel 11
Frequency Range 1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency Emission Limit Margin Lol Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4924.4500 38.98 74.00 -35.02 -9.27 H PK

2 4924.4500 36.54 54.00 -17.46 -9.27 H AV

3 4923.6000 40.75 74.00 -33.25 -9.27 \Y PK

4 4924.4500 37.86 54.00 -16.14 -9.27 \Y 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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Channel TX Channel 1 Peak (PK)
Detector Function

Frequency Range 1GHz ~ 25GHz Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin Correction Ant
No. q y Level 9 Factor ntenna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4825.8500 37.95 74.00 -36.05 -9.40 H PK
2 4825.8500 33.20 54.00 -20.80 -9.40 H AV
3 4825.8500 39.94 74.00 -34.06 -9.40 \Y PK
4 4823.3000 36.44 54.00 -17.56 -9.40 \Y 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

Channel

TX Channel 6

Frequency Range

1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency Sz Limit Margin SEEHI Antenna
NO- 1 (MHz) Level (dBuV/m) (dB) Factor Polarity | Detector
(dBuV/m) (dB/m)
1 4875.1500 37.64 74.00 -36.36 -9.33 H PK
2 4876.8500 32.30 54.00 -21.70 -9.33 H AV
3 4867.5000 37.19 74.00 -36.81 -9.34 Y PK
4 4876.0000 31.93 54.00 -22.07 -9.33 vV 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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Channel TX Channel 11
Frequency Range 1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency Emission Liri Margin Correction Antenna
No. Level Factor : Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4922.7500 35.69 74.00 -38.31 -9.27 H PK

2 4924.4500 28.38 54.00 -25.62 -9.27 H AV

3 4921.0500 36.94 74.00 -37.06 -9.27 V PK

4 4926.1500 29.51 54.00 -24.49 -9.26 V 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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802.11n(HT20)

Channel

TX Channel 1
Detector Function

Frequency Range

1GHz ~ 25GHz

Peak (PK)

Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin Correction Ant
No. q y Level 9 Factor ntenna Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4931.2500 32.90 74.00 -41.10 -9.26 H PK
2 4930.4000 28.76 54.00 -25.24 -9.26 H AV
3 4922.7500 35.25 74.00 -38.75 -9.27 \Y PK
4 4923.6000 29.59 54.00 -24.41 -9.27 \Y 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

TX Channel 6 Peak (PK)

1GHz ~ 25GHz

Channel

Detector Function

Frequency Range Average (AV)

Spurious Emission Level

Frequenc Emission Limit Margin cerszien Ant
No. q y Level 9 Factor n en_na Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity
1 4873.4500 37.81 74.00 -36.19 -9.33 H PK
2 4868.3500 30.97 54.00 -23.03 -9.34 H AV
3 4870.0500 36.86 74.00 -37.14 -9.34 \Y PK
4 4876.0000 31.79 54.00 -22.21 -9.33 \Y 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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Channel TX Channel 11
Frequency Range 1GHz ~ 25GHz

Detector Function

Peak (PK)

Average (AV)

Spurious Emission Level

Frequency Emission Limit Margin Lol Antenna
No. Level Factor . Detector

(MHz) (dBuV/m) (dBuV/m) (dB) (dB/m) Polarity

1 4919.3500 34.05 74.00 -39.95 -9.27 H PK

2 4921.0500 29.32 54.00 -24.68 -9.27 H AV

3 4930.4000 34.48 74.00 -39.52 -9.27 \Y PK

4 4921.0500 29.56 54.00 -24.44 -9.26 \Y 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
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

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.

4.6.2 Test Procedures

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
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

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.

4.6.3 Deviation from Test Standard

No deviation.
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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 o] o o
|

‘ ‘ 80cm
Ll

|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:
Locatiom: Conduction 1 Date: 3M7/2020 Time:  11:31:01 AM Phase L1
Temperatuer (C): 20 Humidity (%): 52 Approved by:
dEuV Test Standard: FCC Part 15 Class B
oo PH Trace |-~
= QF Limit [~
a0 AV Limit [~
T
B E .
wf o N ¥
= - o
Ex - f!' -,.I T
. i
P e D AU ] o] i a A [ TNTEL | ] Ay
wl-,' e v 7 "‘\.' ‘“‘u‘_ll-ln q ﬂ_r -|||’I - T =0 ” \M._- T T '1 ]Ikv
30
0
10
i 2 MK Walue
T
0.15 1.00 10.00 30.00
MHz [ER
Frequency | Corr. Reading Emission Limit Margins Motes
Factor dBul dBu\ dBulf dB
Mo. MHz d8 QP AV QP AV QP AV QP AV
1 044325 970 305 2430 3975 3400 5700 4700 1725 -13.00
+2 D.4BTER .71 3814 31.TE 4785 4149 5303 4603 -B18 454
3 1.23049 9.83 838 2382 3901 3345 5300 4600 1889 -12.55
4 2 45452 a.7a 31.85 2558 4171 3534 5300 4600 -1428 -10.86
2 4. 54353 9.83 AT.37 2683 4720 3865 5500 4600 -BED 9.3
B 15.24 228 10,06 3560 2024 4575 3030 8000 5000 -1425 -10.70

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
(N) Average (AV)
Test Plot:
Location: Conduction 1 Date: 372020 Timee:  11:25:40 AM Phase M
Temperatuer (C): 20 Humidity {%): 52 Approved by:
dBul Test Standard: FCC Part 15 Class B
100—
PK Trace [
QP Limit |
AW Limit |~
Pl - - 3 T =
.ﬁw #JH. *
il . b, M, b N
4 o Ly 7 T Lkl =Y W"'_
Wi aF f"”‘-' T A L VL e U
= A, i Wen ™ patwed ] T My
20
10
¥ 2 MK Value
T
o5 1.00 10.00 30.:00
MHz VT
Frequenecy | Corr. Reading Emission Lirmit Margins MNotes
Factor dBuVf dBu dBuV dB
No. MMz dB QP AV QF AV QP AV QP AW
1 0.15000 984 2872 1188 3558 2172 4400 5600 -27.44 -3428
2 0.51383 983 2582 1489 3585 2482 5400 4600 -2035 -21.18
3 245452 983 2824 2118 3517 3112 5800 4600 -17.83 -14.38
+4 4 08550 948 3059 2424 4008 3373 5800 4600 -1582 -1227
5 5.63335 982 2761 1807 3723 2769 4000 5000 -2277 -22:
B 15.30484 10,15 3240 2640 4255 3655 4000 5000 -17.45 -13.45
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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240V/50Hz
Quasi-Peak (QP) /
Phase Neutral (L Detector Function
© Average (AV)
Test Plot:
Location: Conduction 1 Date: 372020 Time:  11:52:30 AM Phase L1
Temperatuer (C): 20 Humidity {%}): 52 Approved by:
dEul Test Standard: FCC Part 15 Class B
00—
P¥ Trage [~
QP Limit |~
- AV Limit |~
o
s — — -]
e e —
.M." IIII :.
40 =z oy A I|.+""Ll = .JiwL M"\-f"lln'\l."l*vﬂw
A av Il { P ;o ' Lo, #
0 "Wt TV Y # e 2 PP e
L
i
10
¥ 7 MK Value
- ‘ ]
015 1.00 10.00 30.00
MHz R
Frequency | Corr. Reading Emission Limit Margins MNotes
Factar dBuW dBuv dBuV dB
MNo. Mz dB8 @QF AV QP AV QP AV QP AV
+1 050130 971 35897 2867 45688 3868 5900 4600 -1032 -7.32
2 090654 956 2485 1844 3444 2803 53.00 4600 -21.54 -17.97
3 1.22678 983 2722 2234 3685 3197 58.00 4600 -19.15 -14.03
4 193440 9.74 2444 170 3418 2676 58.00 4600 -2182 -19.24
5 144375 a.7e 2318 1580 3287 2559 5800 4600 -23.03 -20.¢1
B 15.43480 1008 1711 T.15 2720 17.24 @000 5000 -32.B0 -32.76
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
(N) Average (AV)
Test Plot:
Location: Conduction 1 Date: 3M7r2020 Time:  11:56:34 AM Phase N
Temperatuer (C): Humidity (%): 52 Approved by:
dBulf Test Standard: FCC Part 15 Class B
e P Trace [~
o0 QP Limig [~
a0 AW Limit Pl
T
a0 — = —
o AP
40 T, M ,
T e P T N
T T o b \
i Ijl h‘lrr*m'ﬁ%} “ll:’H ol 'h} I"'I II"““ "hl"__r’"\l’il i I'T'-.M'Jr"w\« ———r
b »
0
10
x 2 MK Value
T
015 1.00 10.00 3000
MHz [ER
Frequency | Corr. Reading Emission Lirnit Margins Motes
Factor dBul dBuV dBul dB
No. MHz g8 QP AV QP AV QP AV QP AV
1 018173 983 2B17 12683 3800 X276 @537 HBHIT 27 3242
+2 D.48789 983 IBTFT 2073 3880 3I5HE 5803 4603 -1743 1547
3 0.7B515 98B 1873 1185 2081 2173 5800 4600 -28.39 -24237
4 1.83058 .81 1654 B77 2645 1B68 5000 4600 -2955 -27.32
5 151804 983 15.7 5.71 2581 1554 58.00 4600 -3038 -3046
E B.D1083 .60 D48 352 2038 1342 460D0 5000 -39.81 -36.58
REMARKS:

3. Margin value = Emission level - Limit value
4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value.

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.
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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 2
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

No g M wDdh e

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.gr

EUT& Im
Support Unlts |

Turn Table D “

1-4m
Variable

/

/

Absorber
1500"4 il li f\/W'f /(’\f\/\i\

Ground Plane

Test Receiver
.

N
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4.7.5 Test Results

Test Plot

b-2412MHz/ Horizontal

Ll [ im]|

Test Graph

sindedge PE{Herizontal]

¥ H
2HG ARG 2343606 FAS4AG 206G 2ATT2G 2 30045 TIESAG 241G FaERG
Frequency[Hzl
o GP Detedor AN Defedor
Freg. Feading Lewvel Limiz Margin | Height 2nola
MO ; Dolarity Detector
[MHz] [d8pV/m] | [dEuV/m] | [dEpV/m [4B] om [
1 2373.7382 47.17 5Z.0 74.00 21.54 175 326 Horizontal EFE
2 2350.001¢ 44.27 45.19 74.00 24.81 155 51 Horizontal EFE
3 2412 0320 24 .80 99 _57 74 .00 -25_57 1&5 187 Horizontal LE
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Test Graph

Ll [424m]

1G 2AMHG 231G 23386 2 354810 23665 2ATT2G 25045 P e ] 2A10EG 24226
Freagusncy[Hz

o QP Detedor AN Deftedor

Freg. Feading Lewvel Limit Margin | Height
WO . .. Polarity Detector
[MH=] [dBEV/m] | [dBpV./m] [dBEV./m] [dB] [cm] L

1 2386.8T768 34_ 91 39.83 54.00 14.17 1e5 155 Horizontal AT
Z 2390.001% 34.4¢ 35.38 54.00 14.82 155 135 Horizontal AT

3 2410.945¢ 50.24

w
in
ra
=
n
[18Y
[}
=

-41_20 15 142 Horizontal AT
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Test Plot

b-2412MHz/ Vertical

Test Graph

F Bandedga PEVamical)

120
110 |-
E
q
]
] H H H H
231G 248G 23865 237725 238045 206G 24108 24220G
Freguency[Hxz)
@ QP Detedor g AN Defechor
Fregq. Beading Lewvsl Limit Margin | Beight imola
o . Dolaritcy Detector
[MHz) [dBuV/m] | [dBuV/ml | [dBuV/ml | [dB] em) r
1 2383 .T729¢ 47 .59 52_50 21.50 1&5 176 Vertical EFE
2 2390 .001¢ 45 .75 EQ.E7 T74_00 23.33 155 201 Vertical LK
3 2411 5928 %8.12 103.0% T4_00 -25_0%9 155 g4 Vertical EE
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Test Graph
120
(A1)
100
I —
=
q
E .....................
23065 2ATT2E 2.304G .05 & 242G
Freguency[Hzl
o QP Detedor AN Detector
r i Level Limit Margin | Hei .
Freg. Feading Level imi rg ght Zngle
NGO . .. Polarity Detector
[MHz] [dBuWV,/m] [dBuV/m] [dBuV,/m] [dB] [cm] [
1 2384 .22Z24 35.66 40 .57 54.00 13.43 165 zZoz Vertical BV
2 2390.001e 35.35 40.27 54.00 13.73 155 159 Vertical BV
3 2413 .01Z0 53.159 58_16 54.00 -44 . 1g 165 218 Vertical BV
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Test Plot

b-2462MHz/ Horizontal

Test Graph

120
1 RS S
E
i
E
o H H H H H H
2A525 2ABEG 2 LG 247845 2ATERG 24345 245G 249365 248845
Freguency{Hz|
o 0P Detedor AN Defedor
Freg. Feading Lewvel Limiz Margin | Height inola
[+ ; Polarity Decector
[MHz] [d2pV/m] | [dBuV/m] | [dBuV/m] | [421] [em) L
1 Zdel .24 Se.78 101_83 T4_00 —27.83 155 1&7 Horizontal PE
2 24835000 45 Sg 50.65 74.00 23_35 1e5 144 Horizontal PE
3 2452 0872 47 _05 52_1c T4_00 21._84 155 34 Horizontal PE
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Test Graph
E
i
o I I I I I I
245G 2AB4ES R ] 247445 2ATERG 24845 24035 249565 240845
Frequency{Hz|
o QP Detedor AN Deftechor
r i Level Limit Margin | Hei .
Freg. Feading Level imi rg ght Angle
[ .. Polaritcy Decector
[MH=] [dBpV/m] [dEnV/m] [dEpV/m] [dBE] [cm] [
1 2460 _5208 %1.88 96_93 54_00 —42 .93 1e5 17 Horizontal v
2 2483 _5000 34_52 40._01 54_00 13.59 155 143 Horizontal v
3 2485 _5520 35_42 40_51 54_00 13.459 155 143 Horizontal v
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Test Plot

b-2462MHz/ Vertical

Test Graph

120

(A1}
rag

Lewel[45vim]|
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2A52G 2ABAEG 2 LG 2ATA4G 2ATERG 24345 245G 249365 240045
FrequencylHz|
o OF Detedor AN Defedor
Freg. Feading Lewvel Limiz Margin | Height inole
NGO . ; Dolarity Detector
[MH=] [dBEV/m] dBpW /m] [dEpV/m [dB] cm] "l
1 2462 0008 Se._58 102.03 T4_00 —-28._03 1e5 134 Vertical PE
2 2483 5000 44.73 45 _82 T4_00 24._18 155 183 Vertical EE
3 2485.6264 47 &9 52.78 74.00 21.22 155 233 Vertical PE
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Test Graph

Lewel[42m]

247445G 2ATERG

249065 248845

245G
Frequency{Hz|
o QP Detedor AN Deftechor

Freg. Feading Limitc Margin
[ Polaritcy Decector

[MH=] [dBEV/m] [dBuV/m] [dB]
1 24630136 23.15 9 54.00 -44 20 Vertical BT
2 2483 .5000 35.23 40. 54.00 13.¢€8 Vertical BT
3 2487 .0040 35.48 44 . 54.00 5.41 Jertical BT
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Test Plot

g-2412MHz/ Horizontal

Test Graph

120 kel .ls. Herizontal]
E
a
b
E]
o ] 1 1 1 1
2315 234G 2343805 2354805 23865 2ATT2E 234G 2 G 240G 24225
Freguency[Hz)
o QP Detedior e Al Detedor
Freg. Reading Levsl Limitc Margin
WO Polarity Detector
[MH=] [dBEV/m] [dBpV/m] [dBuV/m] [dB]
1 23894248 49 .34 53.86 74.00 20.14 155 293 Horizontal BE
2 2390.001e 45._83 50_.55 74.00 23.45 175 343 Horizontal LE
3 2418 _T7968 98.14 103.12 74.00 -25.12 175 144 Horizontal =i
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Test Graph
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230G 2R HG 233245 2.M4365 235486 230565 20726 258045 236G 24108 2AZ20G
Freguency[Hzl
o QP Detedor AN Deftechor
r i Level Limit Margin | Hei .
Fregq. Feading Level imi rg ght Angle
(o] .. Polarity Decector
[MHz3 ld2pV/m] | [dEWV/m] | [dBpVml | [dE] [em) L
1 2385._7H32 44 25 45 _81 54_00 4_15 155 321 Horizontal v
2 2390 _001¢ 41 _5H 4g.50 54_00 7.50 175 B3 Horizontal v
3 2417 _&HEI 4 _85 95._83 54_00 —45_83 155 171 Horizontal v
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Test Plot

g-2412MHz/ Vertical

Test Graph

120 F O Bandedga PEVatical)
1
E
g
H
2 554805 205605 2ATT2E 238045 24108
FrequencyHzl
o OF Detedor AN Defedor
Freg. Feading Lewvel Limiz Margin | Height tnole
NGO . ; Dolarity Detector
[MHz] [d3uV/m] | [dBuV/ml | [dBuV/ml | (43 [em) L
1 2389.6320 51.82 E6.04 74.00 17.1€ 165 183 Vertical EFE
2 2350.001¢ 453383 54.31 74.00 1%.€9 165 33 Vertical EFE
3 2415 _5152 100.41 105.38 74 .00 -31_38 1&5 135 Vertical LE
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Test Graph
120
(A1)
E
i
H
2A5HG 247445 2ATERG 24845 24035 249565 240845
FrequencyfHz]
o QP Detedor AN Deftechor
Fregq. Feading Limitc
[ Polaritcy Detector
[MH=] [dBpV/m] [dEpV/m
1 Zdeg . TL44 S8._50 54_00 —-45% 8¢ 155 200 Vertical v
2 2483 _5000 44 .75 54_00 4.1¢ &5 153 Vertical v
3 2486 _5512 47 .71 54.00 1.18 165 &0 Vertical v
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Test Plot

g-2462MHz/ Horizontal

Test Graph

120
1o
E
q
T
o i i i i
24525 2ABAEG 2 LB 2ATA4G 2ATERG 24845 24035 249365 240045
Frequency]Hz|
@ OF Detedor e AN Detechor
Freg. Feading Level Limit Angle
WO . .. Polarity Detector
[MHz) [dBuV/m] | [dBuV/ml | [dEuV/ml | (421 fem] L)
1 Z466.5344 %8._27 103.33 T4_00 -29.33 155 144 Horizontal PE
z 2483 .5000 45.559 50.68 T4.00 23.32 175 144 Horizontal PE
3 2485.0288 48.74 53.83 T4.00 20.17 165 166 Horizontal PE
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Test Graph

E
i
B
¥ i H H i H i
2A5HG 2AB4ES 2.4 247445 2ATERG 24845 240355 249565 240045
FrequencyfHz|
o OGP Detedor b AN Detedor
Fregq. Feading Level Limitc Margin | Height 2nole
NO . ; Polarity Detector
[MHz) ld2uV/m] | [dBuV/m] | [dEwV/ml | [dE] [em) L
1 2466 .TEZE 28.03 103.0% 54.00 -45.0% 155 1&7 Horizontal BT
2 2483 .5000 43 .44 48 .53 54.00 5.47 175 187 Horizontal BV
3 Z4B84.133¢ 47.14 EZ_.23 54.00 1.77 165 1&0 Horizontal BT

Report No.: ARFR-ESH-P20031102B-1 Page No. 85/ 96 Report Format Verision: 6.1.1




< iz228,

BUREAU
VERITAS

Test Plot

g-2462MHz/ Vertical

Test Graph
120
110
g

Leved [42him]
b
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an
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] H i H H H H H
2A5HG 2ABEG 2B 2ATAAG 24TERG 24845 24005 249365 240045
FrequencyiHz|
@ QP Detedor W AN Destecbor
Freg. Beading Level Limiz Margin | Height 2nale
MO ; Dolarity Detector
[MHz] la3uV/m] | dBuV/m] | rdBuv/ml | r43) [em) L
1 24e6._6808 99 _50 104.58 74.00 —30.58 le5s 159 fertical PE
2 2483 _5000 de . 4e 51.55 74.00 22.45 le5s 159 fertical PE
3 Z484.18¢64 45 .34 55.03 74.00 18.97 175 134 Vertical EE

Report No.: ARFR-ESH-P20031102B-1 Page No. 86 / 96 Report Format Verision: 6.1.1



7228,

BUREAU
VERITAS

Lewel[42m]

Test Graph

2A5HG 2AB4ES R ] 247445 2ATERG 24845 24035 249565 240845
FrequencyfHz]
o QP Detedor AN Deftechor
Fregq. Feading L 1 Limitc Margin | Height incla
NGO . ; Polarity Detector

[MHz] [dBEV/m] dBpV . /m] [dBpV/m [dB] cm] [
1 I4E6.T7144 %8.30 103.9¢6 54.00 -43 155 200 Vertical BT
2 2483 .5000 44.75 45.84 54.00 4. 165 133 Jertical BT
3 Z486.9512 47.7 EZ.A1 54.00 1 165 ] Jertical BT
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Test Plot

n20-2412MHz/ Horizontal

Test Graph
120

FCC Bandadpa PE{Hanzontal |

10

100
Bl

B

1""-..

Lava[dBVIm]
=3

10

1]

23105 23MAG 2AG

2 436G

& QP Detecior & AW Detechor

FELALTE AR 297735
FraquencylHz]

Z ARG

2 AWBG

ZABESG 24FMG

Freqg. Esading
RO.
[MH=] [dBuV,/m]

Lewvel

[dBuV/m]

Limit

[dBuV/m]

Margin

[dE]

Height

[cm]

Polarity Detector

1 2372.9440 46.98

74.00

22.13

Horizontal PE

3

2390.001e 46.71

74.00

22.37

(=
o
o

Horizontal 374

3 2404.477% 96.30

74.00

i
[=3)
o

Horizontal 374
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Test Graph

120 2 Bandadoe AViHanzontall
iin
100 i
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o 1
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40
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10
a
231G 23212G 23345 2 34366 235486 2 366G 237TEG 238B45 2 396G 208G 24326
Freguency[Hz]
@ QP Detacior % AW Detecior
Fredq. Eesading Lewvel Limit Margin | Height Angle
HO. . Polarity Detector
[MEz] [dBuV/m] | [dBuV/m] | [dBuv/m] | [dB] [em] ]
1 23B8.6EES8 44 .28 49,20 54.00 4, B 155 299 Horizontal v
2 2380.001¢ 42.58 47.50 54.00 .50 175 133 Horizontal LV
3 2410.469¢6 93.65 98.E1 54.00 -44 165 144 Horizontal LV

Report No.: ARFR-ESH-P20031102B-1

Page No. 89/ 96

Report Format Verision: 6.1.1




5,

BUREAU
VERITAS

Test Plot

n20-2412MHz/ Vertical

Test Graph

120 . . . F CC Bandedpe PEQVefical) .
110 : ; ——
100 F s,
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B0
E n f
£ @ _‘_w‘
% 5 P " e L —~ 5
o
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10
a
231G zamac 233G 234366 236480 2 36EG 237726 238045 230066 241086 247G
Fraquency[Hz]
o QF Deteclor % AV Detechar
Freq. Reading Level Limit Margin | Height | _
Angle
HO. R Polarity Detector
[MHz] faspv/m] | (aBuviml | raEuvim | [am] [em] ]
1 23B8.7H64 50.13 5.05 74.00 18.95 1&5 215 Vertical PK
2 2390.001& 47.78 52.70 74.00 21.30 155 242 Vertical PK
3 2404.6512 100.14 105.09 74.00 -31.09 155 178 Vertical PK
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Test Graph
120 I G Bandedope AV{Vericaly .
(A1H]
100 .
o I \
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Eow ff
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% 50 - i _-M
401
0
20
10
]
ZIG 232126 2 3374G 2 34365 235486 23665 23772G 23845 2 36966 ZAEG 2422G
Fraguency[Hz]
© QP Deteclol & AV Detectar
Freg. Reading Lewvel Limit Margin | Height Angle
NO. . Polarity Detector
[MHz] tasuv/ml | t@Buv/ml | reuvml | raEl [em] 1
1 2388.3180 4.4% 51.41 54.00 2.59 185 177 Vertical RV
2 2390.001¢ 44 .29 49,21 54.00 4.79 175 21e Vertical LV
3 2404.897¢ 97.17 102.12 54.00 -48.12 155 200 Vertical LV
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Test Plot

n20-2462MHz/ Horizontal

Test Graph
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-~ AN
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40
X0
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2452G 2 4B4BG 2 4E96G 247445 247926 ZABAG 2 483BG 249385 ZAIEHG

Frecquancy{Hz]

FCC Bandedge PEiHonzontal )

Lawva[dEuNim]

o QP Detecior & AV Detectr

Freqg. Reading Level Limit Margin | Height |
Engle
HO. Polarity Detector

[MH=z] [dBuV/m] | [dBuV/m] | [dBuV/m] [dBE] [cm] ("]

1 Z493.7144 97.1% 102.25 74.00 -2B.25 175 144 Horizontal PE

3.5000 4g.51 51.6&0 74.00 22.40 165 1399 Horizontal EK

L
[58)
i
(=)

3 Z486.1184 48.61 53.71 74.00 20.29 175 144 Horizontal PK
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Test Graph

LavaldBuvim]
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FCC Bandedge AViHonzontal )

100

2452G

o QF Deteclor L

2 AB4BG 2 ABDEG

AN Detechar

247445

247925

Frecuancy{Hz|

ZABAG
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249385 ZA9E4G

HO.

Fredq.

[MHE]

Bezading

[dEuV/m]

Level

[dBuvV/m]

Limit

[dEuV/m]

Margin

[dEB]

Height

[cm]

kngle

Detector

2463.0208

95.

54.00

-46.37

1687

Horizontal v

b3

2483.5000

43.7

54.00

(53]
[
[E5)

leg

Horizontal LY

24B4.5608

4G.68

54.00

[
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[¥5)

144

Horizontal LY
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Test Plot

n20-2462MHz/ Vertical

Test Graph

120 FLG Handadge PE(Verbcall
110 | |
100 - FA—
sl
g N
B0
= ,
£ T oy
;ﬁ &0 “\-*“ )
E om m—
= w
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2.452G 2 4B4BG 2 4F9EG 247445 247925 24B4G 2 4EAEG 49366 7 49B4G
Frequancy{Hz]
@ QAP Defeclor % AN Detectar
Freq. Reading Level Limit Margin | Height Angle
HO. . Polarity Detector
[MHz] [dBuV/m] | [dBuV/m] | [dBuV/m] [dB] [cm] "]
1 2487.0192 97.44 102.50 74.00 -28.50 155 199 Vertical PK
2 24E83.5000 48.66 53.75 74.00 20.25 155 23z Vertical PE
3 2484.2488 483.7¢ 53.85 74.00 20.15 185 124 Vertical PK
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Test Graph
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FCC Bandeoge AV (Varical|
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o QF Defaclor
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& AN Detector

247445

2478925

Frecuancy{Hz|

24845

245865

249386

Z49E4 G

HO.

Fredq.

[MHZ]

Besading

[dBuvV/m]

Lewel

[dBuV/m]

Limit

[£EuV/m]

Margin

[dB]

Detector

2463.2824

9g6.17

54.00

-47.23

Vertical v

L2

2483.5000

43.14

54.00

Vertical v

2464.1528

43.11

53.20

54.00

Vertical v
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5 Pictures of Test Arrangements

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

END
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