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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:
KDB 558074 D01 15.247 Meas Guidance v05r02

FCC Part 15.247,Subpart C
Stand_ard Test Item Judgment Remark
Section
FCC 15.247 (a) (2) 6dB Bandwidth PASS --
FCC 15.247 (b) (3) Conducted Output Power PASS -
FCC 15.247 (e) Power Spectral Density PASS --
FCC 15.247 (d) Band-edge and Spurious Emissions PASS _
(Conducted)
FCC 15.247 (d) Radiated Souri Emissi
adiate urious Emissions
FCC 15.209 P PASS -
FCC 15.205
FCC 15.247 (d) Radiated Band Edae C i
adiated Ban e Compliance
FCC 15.209 J P PASS -
FCC 15.205
Power Line Conducted Emission

FCC 15.207 PASS B
FCC 15.203 Antenna requirement PASS _
15.205 Restricted Band Edge Emission PASS -

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
(2) All tests are according to ANSI C63.10-2013

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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1.1 TEST FACTORY

Company Name: Flux Compliance Service Laboratory

Address: Room 105 FI(_)or Bao hao Tfechnology Building 1 NO.15 Gong ye
West Road Hi-Tech Industrial, Song shan lake Dongguan

Telephone: +86-769-27280901

Fax: +86-769-27280901

FCC Test Firm Registration Number: 514908
Designation number: CN0127
A2LA accreditation number: 5545.01

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y +U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of

approximately 95 %.

No. ltem Uncertainty
1 RF output power, conducted +0.71dB
2 Unwanted Emissions, conducted +2.988 dB
3 Conducted Emission (9KHz-150KHz) +4.13dB
4 Conducted Emission (150KHz-30MHz) +4.74 dB
5 All emissions,radiated(<1G) 30MHz-1000MHz +5.2dB
6 All emissions,radiated 1GHz -18GHz +4.66 dB
7 All emissions,radiated 18GHz -40GHz +4.31 dB

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com




Page 8 of 80 Report No.: FCS202007015W01

2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF THE EUT

Product Name

Interactive Touch Panel

Trade Name Bestboard
Model Name R5E86
R5R86, R5N86, R5586, R5M86, R5T86, R5D86, R5G86,
R5Y86, S5EC86, S5C86, S5M86, S5586, S5T86, S5D86,
Series Model S5G86, S5Y86, R5E75, R5R75, R5N75, R5S75, R5M75,

R5T75, R5D75, R5G75, R5Y75, SSEC75, S5C75, SS5M75,
S5S875, S5T75, S5D75, S5G75, S5Y75

Model Difference

The difference between the test sample and other models
are that the color is different, and all circurts are the same.

Channel List

Please refer to the Note 2.2.

Operation frequency

IEEE 802.11b: 2412MHz-2462MHz
IEEE 802.119g: 2412MHz-2462MHz

IEEE 802.11n HT20: 2412MHz-2462MHz
IEEE 802.11n HT40: 2422MHz-2452MHz

Modulation:

IEEE 802.11b: DSSS (CCK, QPSK, BPSK)

IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20, HT40: OFDM (64QAM, 16QAM, QPSK,
BPSK)

Transmitter rate:

IEEE 802.11b: 1, 2, 5.5, 11 Mbps
IEEE 802.11g: 6, 9, 12, 18, 24, 36, 48, 54 Mbps
IEEE 802.11n HT20: up to 150 Mbps, HT40: up to 300Mbps

Power supply

AC 120V/60HZ

Battery NA
Hardware version number V1.0
Software version number V1.0

Connecting I/O Port(s)

Please refer to the User's Manual

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or the

User's Manual.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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2.
Channel List
Frequency Frequency Frequency
Channel (MHz2) Channel (MHz2) Channel (MHz2)
01 2412 05 2432 09 2452
02 2417 06 2437 10 2457
03 2422 07 2442 11 2462
04 2427 08 2447
3. Table for Filed Antenna
Ant. Brand l\N/Igg]ZI Antenna Type |Connector| Gain (dBi) NOTE
1 N/A CC2 PIFA antenna N/A 2.0B dBi | Antenna

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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2.2 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

During testing channel & power controlling software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the
setting of RF output power expected by the customer and is going to be fixed on the firmware of
the final end product.

Block diagram of EUT configuration for test

e
S

Test software: the QA tool-D
The test softeware was used to control EUT work in continuous TX mode, and select test channel,
Wireless mode as below table

Tested mode, channel, and data rate information
Mode Setting Tx Power data rate Channel Frequency
(Mbps) (MHz)
(see Note)

3 1 LCH: CH1 2412
IEEE 802.11b 3 1 MCH: CH6E 2437
3 1 HCH: CH11 2462
20 5] LCH: CH1 2412
IEEE 802.11g 20 5] MCH: CH6E 2437
20 5] HCH: CH11 2462
20 MCS 8 LCH: CH1 2412
IEEE 802 11n HT20 20 MCS 8 MCH: CHE 2437
20 MCS 8 HCH: CH11 2462
20 MCS 8 LCH: CH3 2422
IEEE 802.11n HT40 20 MCS 8 MCH: CH6E 2437
20 MCS 8 HCH: CHY9 2452

Note:
(1) According exploratory test, EUT will have maximum output power in those data rate, so those data
rate were used for all test,

(2) During the test, the dutycycle>98%, the test voltage was tuned from 85% to 115% of the
Nominal rate supply votage, and found that the worst case was the nominal rated supply condition, So

the report just shows that condition’s data

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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2.3 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPORT UNITS
The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test

configuration during the tests.
Necessary accessories

Item Equipment Mfr/Brand Model/Type No. Sﬁgal Note
Support units
. Serial
Item Equipment Mfr/Brand Model/Type No. NO Note
Note:

(1) The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type 1/0 cable should be specified the length in cm in TLength s column.
(3) “YES”is means “shielded” “with core”; “NO” is means “unshielded” “without core”.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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2.4 EQUIPMENTS LIST

Radiation Test equipment

Report No.: FCS202007015W01

Kind of Equipment Manufacturer Type No. Company No. |Last calibration|Calibrated until
EMI Test Receiver R&S ESRP 3 FCS-E001 2019.10.09 2020.10.10
Signal Analyzer R&S FSV40-N FCS-EO012 2019.10.09 2020.10.10
Active loop Antenna ZHINAN ZN30900C FCS-E013 2019.10.09 2020.10.10
Bilog Antenna SCHWARZBECK VULB 9168 FCS-E002 2019.10.26 2020.10.25
Horn Antenna SCHWARZBECK BBHA 9120D FCS-E003 2019.10.03 2020.10.02
SHF-EHF Horn
Antenna (18G-40GH?z) A-INFO LB-180400-KF FCS-EO018 2019.10.09 2020.10.10
Pre'Amp"ﬂ‘;)r(O'lM'% EMCI EM330N FCS-E004 | 2019.0531 | 2020.05.30
Pre-Amplifier
(1G-18GH2) N/A TSAMP-0518SE | FCS-E014 2019.10.03 2020.10.02
Pre-Amplifier
(18G-40GH?z) TERA-MW TRLA-0400 FCS-E019 2019.10.08 2020.10.07
Temperature & HTC-1 victor FCS-E005 | 2019.10.03 | 2020.10.02
Humidity
Conduction Test equipment
Kind of Equipment Manufacturer Type No. Company No. | Last calibration | Calibrated until
EMI Test Receiver R&S ESR FCS-E020 2019.10.03 2020.10.02
LISN R&S ENV216 FCS-E007 2019.10.03 2020.10.02
LISN ETS 3810/2NM FCS-E009 2019.10.15 2020.10.14
Temperature &
o HTC-1 victor FCS-E008 2019.10.03 2020.10.02
Humidity
RF Connected Test
Kind of Equipment | Manufacturer Type No. Company No. | Last calibration | Calibrated until
MXA SIGNAL Keysight N9020A FCS-E015 2019.10.02 2020.10.01
Analyzer
Spectrum Analyzer Agilent E4447A MY50180039 2019.11.08 2020.11.07
Spectrum Analyzer R&S FSV-40 101499 2019.10.10 2020.10.09

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901

Fax:769-27280901

http://www.FCS-lab.com
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3. 6DB BANDWIDTH

3.1 Limit

For direct sequence systems, the minimum 6dB bandwidth shall be at least 500 kHz
3.2 Test Procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Set the spectrum analyzer as follows

RBW: 100kHz
VBW: 300kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold

(3) Allow the trace to stabilize, measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower frequencies) that are

attenuated by 6 dB relative to the maximum level measured in the fundamental emission

3.3 Test setup

14

Spectrum Analyzer EUT

Flux Compliance Service Laboratory
Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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3.4 Test results

TestMode Channel (MHz) | 6dB Bandwidth (MHZz) Limit [MHZ] Verdict
802.11b 2412MHz 7.64 0.5 Pass
802.11b 2437MHz 8.20 0.5 Pass
802.11b 2462MHz 7.64 0.5 Pass
802.11g 2412MHz 16.40 0.5 Pass
802.11¢g 2437MHz 16.44 0.5 Pass
802.11g 2462MHz 16.44 0.5 Pass
802.11n 20 2412MHz 17.64 0.5 Pass
802.11n 20 2437MHz 17.64 0.5 Pass
802.11n 20 2462MHz 17.64 0.5 Pass
802.11n 40 2422MHz 34.64 0.5 Pass
802.11n 40 2437MHz 35.52 0.5 Pass
802.11n 40 2452MHz 34.00 0.5 Pass

3.5 Original Test Data
802.11b-CH2412MHZ

@ ~ RBW 100 kKH= Delta 2 [Ta 1
- VEBwW 200 kKH= 0O.55 4B
Raf 25 dBEm - Rttt 20 de SWT 15 ms 7.8&40¢ 200 MH=
offgat 2 B oBwW O Jj2 . e800 oo ".'—'.‘.I

» . .r . _ i 2.4 _ H =
(2 =] 3 = mrkdr = T [1
=] lo: =.974 asm A=

F.t.] tﬁd}] 2.41300000 szl
. fﬂﬂf Uﬁ\l -

- r/ \t

Center 2.412 GH= 4 MH= /S Span 40 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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802.11b-CH237MHZ

@ “REW 100 kH= Delta = [T1 ]
«WEW 300 kH= o.27 4B

Bat 25 aBm “ Attt zo aB SWT 1% ms 5.200000000 MH=
offgat =z qB oBwW 7 BOOC - |_-7_|
- TR T T
— =

.

10 HMaricdr = EE ]
o1 2.32] daBm 1. 28 dEm
oL
2.43s48000 GH =

A

- : ;

F-ao
J,ML‘ \

M,

- -so

- -70

Cantar 2.437 GH= 4 MH= /S Span 40 MH=

802.11b-CH2462MHZ

® « REW 100 kH= Delta = [T1 1
« VEW 300 kH= —0.93 as

Bat 25 asm “ Attt zo aB SWT 1% ms 7.640000000 MH=
CEffyet Z 4= oBw Iz .s4000000 'l'—'T.I
= TR T T

P4 A e =

- ; \

- —-so
- -70
Center 2.462 GH= 4 MH= /S Span 40 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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802.11g H2412MHZ

@ « REBW 100 kH= Daelta 2 [T1 ]
« VEBW 200 kH= —1.80 4B

Raf 25 dABm ~ ATt 20 dB SWT 1% ms 16.40000000C

offfat 2 4B

=m
L.
I I [ [ -4l4asgoc GEH =
- o
_ R 3 remp |1 T E
—-3.4 B
-—10 4 =] 3¢ o
Tamp T H
— s =m
20 B A R 20 =
a0

70

Center 2.412 GH= 4 MH= /S Span 40 MH=

802.11g CH2437MHZ

@ «REW 100 kH= Delta = [T1 ]
« VEW 300 kH= —0.42 as

Raf 25 dBm ~ Attt =20 AB SWT 1% ms 16.44000000¢

offfat = B

Center 2.437 GH= 4 MH= /S Span 40 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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802.11g CH2462MHZ

@ ~*REBW 100 kH= Daelta 2 [T1 1
“VEBW 200 kH= —o.z=7 as

ot 25 dBm ~ Attt 20 dB SWT 1% ms 16.44000000 M=

Offzat =R 521

4 redoc GHz
TR B T1
14 dABn
vL
4 3o GH =
Tamp |1 [Tl oORpW
— 14 B

\ki ST

Center 2.462 GH= 4 MH=z /S Span 40 MH=z

802.11n 20-2412MHz

@ « REW 100 kH=z Delta 2 [T1 ]
~VEBW 200 kH=z 0.832 dAS

Raf 25 dBm ~ ATt 20 AR SWT 1% ms 17.€64000000 MH=

Cfffat = QB

S
H
4
3
b1

=kt -6 .5 2 dBm A4 b =
- 10 =2 .4 220000 GH=

- 7 i

Center 2.412 GH= 4 MH=/ Span 40 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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802.11n 20-2437MHz

® * RBW 100 kH= Delta 2 [T1 ]
“« VEW 200 kH= —0. 70 4B

ot 25 dABm = ATt 20 dAB SWT 1% ms 17.640000000 MH

ocfffat 2 4B oBw 17 -
=
-1.10 aBm |E!
azBledor GH=
E [~ Markdr = [T3
| - -
T1
il g Lk
D1 —e e o bl
L, }f
|- -z0 jf
L - .‘r;
|- —a0 &
|- =0
- -70
Center 2.437 GH= 4 MH=/ Span 40 MH=

802.11n 20-2462MHz

@ * REW 100 kH= Delta 2 [T1 ]
« VEW 200 kH=z —n.E2 4B

Rat 25 dBEm ~ ATt =20 dB SWT 1% ms 17.€40000000 MH=

CEfffat = QB oBwW QY7 . S0000000c

EES |ec HMarkdr =

Center 2.462 GH= 4 MH= /S Span 40 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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@ « REW 100 kH= D + [Ta
“VEW 200 kH= 1. 4t =
RBaf 25 asm “Att 2o 4R SWT 10 ms 4.64000000¢
offfat = Je oEW 6. oooc T
-1
avasedoc SH=
s EE ST
- - =
T2 LIAM
|- -z0 I
L = fr
|- -a0
- -so
]
- --o
Center 2.4332 GH= & mH=/ Span B0 MH=
@. “REW 100 kH= Delt [T
- VEW 200 kH= .48 OB
et 25 asm “Att =0 dB SWT 10 ms oo
offgat = J= o= T M=
|- =0 S
{45 cmm|mrw
a1mazdor SH=
1wl b EEE T N
7 &4

Center 2.437 GH= 8 MH=/
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802.11n 40-2452MHz

@ ~* REBW 100 kH= Delta 2 [T1 ]
“ VEW 200 KH= —o.z23 as

et 25 daBm ~ Attt 20 dB SWT 10 ms 34 .00000000C

offgat z qgB OBW 35.32000000¢

Center 2.452 GH= 8 MH=/ Span B0 MH=

Flux Compliance Service Laboratory
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4 CONDUCTED OUTPUT POWER

4.1 limit

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

4.2 test procedure
a. Connect each EUT’s antenna output to power sensor by RF cable and attenuator

4.3 TEST SETUP
O O

Spectrum Analyzer EUT

4.5 test results
TestMode Channel (MHz) | Result (dBm) Limit (dBm) Verdict
802.11b 2412MHz 13.09 30 Pass
802.11b 2437MHz 13.23 30 Pass
802.11b 2462MHz 13.12 30 Pass
802.11g 2412MHz 11.67 30 Pass
802.11g 2437MHz 11.61 30 Pass
802.11g 2462MHz 11.32 30 Pass
802.11n 20 2412MHz 11.03 30 Pass
802.11n 20 2437MHz 11.34 30 Pass
802.11n 20 2462MHz 10.68 30 Pass
802.11n 40 2422MHz 8.84 30 Pass
802.11n 40 2437MHz 8.80 30 Pass
802.11n 40 2452MHz 8.65 30 Pass

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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802.11B- 2412MHZ

Spectrum |

Rl Level 30.00

SGL

J= ALt 40 di = SWT

dBm ONset 1532 d& & RBW 300 kHz

W00 ms & YAW 1 MHZ Mode sulo Swiep

(@ 172m Max

204

10 dim

0 ap

10 B

20 B

30 cBm

=30 ggm

60 abm

CF 2.412 GHz

691 pts

V-

Span 30.926 MHz
—

Chandiel Power

Bandwidth 15.46 MHz

Power 13.09 dBm

Tx Total 13.09 dém

Spectruim

802.11B- 2437MHZ

&

= ALL 0
SGL

Rol Level 30.00 dém

OHsel 1534 di & RBW 300 kHz

diét = SWT DO ms & VBW 1 MMz Mode sulo Swiep

(@ 15m Max

20 drm

10 dem

0 df

10 dm

20 i

30 el /

7
G - LY

=50 ggm

450 gim

CF 2.437 GHz

691 pts

\ T

Span 30.076 Mz

| Chanmel Power

Bandwidth 15.44 MHz

Flux Compliance Service Laboratory

Power 13.23 dBm

Tx Total 13.23 dBm
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802.11B- 2462MHZ

Spectrum  # I

SGL

Ref Leve| 20.00 dém  Offset 1534 JB « RBW 300 kH:z
S 40 B = BWT 100 ms & VBW 1MHZ Mode aduto Swoop

1R Man

iod

0 B

-10 &

20 dBmy

-30 o

st ~/

<50 gBm

e
\_/ e

=50 ggm

CF 2.462 GHz 691 pts Span 30.676 MHz
Chanmul Powr 1
Bandwidth 15.34 MHz Power 13.12 dBm T Total 13.12 dBm

802.11G-2412MHZ

Spoectrum |

&

Pl Level 11.00 dém  ONset 10,50 08 & RBW 300 kM:z
Attt 15 dé SWwWT ims = VBW 1 MHz  mode auto Sweep

(@ 10m Max

0 dfm—
=10 dim——
=20 dBm—rt
|-
30 m'}y-d
& o]

S0 dRm=—

&0 dém—

=70 diim——

80 dBm—

CF 2.412 GHz

691 pts Span 26.0 MHz

Channol Power

Bandwidth 16.71 MHz Power 11.67 dBm T« Total 11.67 dBm
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802.11G-2437MHZ

Spectrum | |n-|?|

Ref Level 11.00 dBm  Offset 10.50 92 « RBW 300 kHz
At 15 dB  SWT 1ms w VBW L MH:  Mode suto Sweop

(@ 10m Max

30 @A
|

S0 diim—

=60 dBm—t

=70 dBm—

a0 dim—

Span 26,0 Mz

\CF 2.427 GMz 691 pts
Channul Powor

Bandwidth 16.67 MHz Power 11.61 dBm

To Total 11.61 dBm

802.11G-2462MHZ

Spectrum l |=vb|

Rel Level 11.00 dBm  Ofsct 10.50 98 & RBW 300 kHz
ALt 15 dB  SWT Lms w YBW 1 MHZ  Made aulo Sweep

i 1R M

0 R ey

-10 dim—

=20 dBbrm—

30 da:m_;,-‘!

prd

S0 B

60 cBrm—

=70 dBm—1

B0 dBm—

CF 2,462 GHz 691 pts fipan 26.0 MHz

Chanmel Power
Bandwidth 16.63 MHz Power 11.32 dBm 1= Total 11.32 dBm
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802.11N 20-2412MHZ
Spectrum I E]

— —
Ref Level 11.00 dBm  Offset 10.50 &8 & RBW 300 kH:

At i5dé SWT ims @ VBW 1L MH:  Made Auto Swiep
[@ 1R Max

00 e s

-10 dim—

=20 dBm—

20t
Py

50 dBm—

&0 dim—

70 gBm—

-80 dBm—

CF 2.412 GHz 691 pis fipan 26,0 Miiz
Channel Power

Bandwidth 18.17 MHz Power 11.03 dBm T Total 11.03 dBm

802.11N 20-2437MHZ
Spectrum I [@

Ref Levol 1100 dBm  Ofsel 10.50 di & RBW 300 kHz

Att 15 dB  SWT 253 ps w» VBW 1 MMz  modo auto FET
1R M
42.91 dBm)|
2.4500000 GHE
™
\'u
Ty
CF 2.437 GHz 591 pts Span 26.0 MHz
— =
| Channel Power
Bandwidth 18.06 MHz Power 11.34 dBm Tx Total 11.34 dBm
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802.11N 20-2462MHZ

Spectrum I ?I

Fef Level 11.00 dBm  Offset 10.50 08 & RBW 300 kMz
At 15dE  SWT 1ms w YBW 1 MHZ  Modir auto Swiip

[@ 15 Max

0 dim—

=10 dom—

=20 dBirm—

A0 di
dBrm—

S50 dirm—3

60 dErm—

=70 dim—

A0 dfim—

CF 2.462 GHz 601 pts Span 26.0 MHz

Channel Powaer

Bandwidth 18.10 MHz Power 10.68 dim T% Total 10.68 dBm
802.11N 40-2422MHZ

Spectrum I -{,‘I

Ref Leval 11.00 dBm  Ofsel 10.50 d8 « RBW 1 MHz
At 15 dB  SWT ims @ YBW 3 MHZ  Mode aulo Swisip

16 Max

0 dam—

-10 dim—

~20 dBm—r1

-30 dBm—

et e

-Si0 o Brm—1

-60 dam—

=70 dbm—i

-8 dBm—

CF 2,422 GHz 691 pts Span 60.0 MHz

Channel Power
Bandwidth 36.64 MHz Power 8.84 dBm % Total 8.84 dBm ]
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802.11N 40-2437MHZ

Spectrum I |u\.'|.-:

Rol Level 11.00 dBm  Offsut 10.50 08 & RBW 1 MMz
Att 1508 SWT ims w VBW 3 MHz  Mode suto Swoop
(@ 1Am Max

0 AR —

- 10 diim——{

=20 dBm—1

<30 dRm—

st
A —

-
H*'uh.L

) R —

-60 dém—y

=70 aBm—

&0 dBm—}

CF 2.407 GHz 691 pts Span 60.0 "HL
Channol Powaor

Bandwidth 36.64 MHz Power 8.00 dBm T% Total 8.60 dBm
802.11N 40-2452MHZ

Spectrum I I.'E'.l
Ref Level 11.00 dBm  Offsetl 10.50 dB & RBW 1 MHz
Attt 15da  SWT Ims = VBW 3 MHz Mode sulo Swikep

[@ 15m Max

) P et

-10 dim—

=30 dfim—

e rad

-S0 dfrn——yg

=60 dim—

=70 dBm—

-80 dim—

CF 2.452 GHz 601 pis Span 60.0 Milz
Channel Povwer

Bandwidth 36.64 MHZ Power 8.65 dBm T Total 8.65 dBm
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5. POWER SPECTRAL DENSITY

5.1LIMIT

For digitally modulated systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8dBm in any 3 kHz band during any time interval of continuous
transmission.

5.2 TEST PROCEDURE
(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Set the spectrum analyzer as follows:

Center frequency DTS Channel center frequency
RBW: 3 kHz < RBW < 100 kHz

VBW: > 3RBW

Span 1.5 times the DTS bandwidth
Detector Mode: RMS

Sweep time: auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude level
within the RBW
(4) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

5.3 TEST SETUP

=

Spectrum Analyzer EUT

Flux Compliance Service Laboratory
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5.5 TEST RESULTS
TestMode Channel (MHz) Result Limit Verdict
(dBm/3KHz) (dBm/3KHz)
802.11b 2412MHz -4.01 8 Pass
802.11b 2437MHz -3.61 8 Pass
802.11b 2462MHz -4.02 8 Pass
802.11g 2412MHz -15.70 8 Pass
802.11g 2437MHz -14.94 8 Pass
802.11g 2462MHz -15.53 8 Pass
802.11n 20 2412MHz -17.03 8 Pass
802.11n 20 2437MHz -16.84 8 Pass
802.11n 20 2462MHz -16.67 8 Pass
802.11n 40 2422MHz -20.85 8 Pass
802.11n 40 2437MHz -21.07 8 Pass
802.11n 40 2452MHz -20.99 8 Pass

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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5.6 original test data

802.11b-2412MHz
Spectrum J'I

=)

Rel Level 30.00 dBm OMset 15.32 dB & RBW 3 kM2

SGL

= ALt 40 d&  SWT ddms w VBW L0 kH: Mode awto FET

@ 15 Man

mif1]
20 dim

#.01 dBim|
241115740 GHE

10 gem

0 diém

4

=10 dBm L
=20 dim '|

30 cfm

A0 BB

g/

wisl) Ay

NPy

CF 2417 GHZ HONL pte

Spain 20976 MHE

802.11b-2437MHz
Spectrum :l'l

=)

Rl Lovel 30.00 dBm  Offsetl 15.34 dB & RBW 3 kH2

- ALL 40 db  AWT dAams = VBW L0 kHz

Mode Auto FET
SGL

M 1R Mo

Mi[1]
20 dim:

2.61 dim
2. 42614720 GHz

10 diém

0 dium t

-10 dbm + gl

| (l
30 dBrm— -

«20 dbm toog= ot

40 dBm 4 l

=650 dBm

P

CF 2.4197 GHZE BOO1 prs

Hpan 20006 MHF
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802.11b-2462MHz
Spectrum I

&

Ref Level 20.00 dBm  Offsetl 15.24 dB & RBW 3 kH:
= ALL 40 d&8 SWT 4.4 ms = VBW 10 khz

Moda auto FET
S0L

@ Lt Maw

mMi[1]
20 dBm

4.02 dbim
246115650 GHz

10 cem

0 dibrm

=10 dbm

-20 dém

30 clls i

||[

40 dbm

L

<50 SR

CF 2.462 GH2 HOO1 prs

802.11g-2412MHz
Spectrum

Hpan 3.6 7 MHZ

Rel Level 3000 dBm  Ofsot 1532 0B o RBW 3 ki:

p= ALt +0dB  SWT S.0ms = VBW 10 kHz  modie auto EFT
SGL

I

Mil1]
20 dam

15.70 dvm
2.41259190 GHz,

10 dem

0 B

=10 dBm

=20 dém

30 dBm L

A0 B

<L) CHR Iy

CF 7 4179 Gz HOO 1 pte

Hpan 33 5H6 MHZ
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802.11g-2437MHz
Spectrum [@‘;E]

Ref Level 20,00 d8m Offset 1534 dB & RBW 3 ke

= Att 40 de  8WT S.1ms = YBW L0 kHz Modie suto FET
SGL

e

Mi[1] 14.94 dBbm

2. 43759000 GHz
20 divm

10 dem

0 dirm

=10 B

=20 dim

30 B m

-

=600 3

CF 2.437 GHZ RO pits Span 39, 706 MH2

802.11g-2462MHz
Spectrum I [E]

Ref Level 20.00 dBrm Offsetl 1534 dB & REBW 2 Mz

j= At 40d8  SWT S.Aims w YBW 10 kHz Mode auto FET
BGL

@ 15t Pl

M1[1] 15.50 dbm

2. 46259150 GHz
20 divm

10 dim

0 dim

=10 cfm

=20 dbm

30 dbm . I

CF 2,462 GH2 ROO1 jits Span 24046 MH2
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802.11n 20-2412MHz
Spectrum

==}
v
— —
Ref Level 2000 dBm Offset 1532 dB & RBW 3 kH:

P At 40 dié  8WT S.1ms w VYBW 10 kHz
BGL

[ 1 F2m M

Mode auto FFT

Mi[1] 17.00 ddm
241946730 GHz
20 dém

10 dem

0 dbm

=10 dBm

E ) T
20 cddm Y

30 cdlhm

D SR

50 gam

<G00 SR

CF 7.417 GHZ HOO1 pte

802.11n 20-2437MHz

HEpan 5. 776 MMz
—

Spectrum

m\_.
Rl Level 3000 dBm  Offsol 1534 0B » RBW 3 ki:

p= ALl “0da  8BWT £7ms = VBW 10 kHz
SGL

@ 15 Mo

Mode suto FET

sMil1] 16.04 dBm
240052260 GHZ
20 dém

10 dem

0 diim
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30 B !
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450 i

O F 43 7F G

HOD1 pte
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802.11n 20-2462MHz
Spectrum [ﬂTﬂ]

Rel Level 3000 dBm  Offsol 1534 0B « RBW 3 e

= Att 40de  BWT 5.7 ms = YBW 10 kHz Mode auto FET
2601

@ 15m Mas

Mil1] 16.67 dBbm
246946700 Gz
20 der

10 d@

0 dim

=10 8w

1
20 dém

30 B m

A0 S

OF 2.462 GH2 HOD1 pts

Hpan SBG. 200 MH2

802.11n 40-2422MHz
Spectrum - @

Rel Level 3000 dim  ONsot 1534 J8 » RBW 3l

p ALL 40 de  SWT 10.7 ms » VBW 10 kMz Mode auto FET
SGL

1R W
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243601000 GH 2|
20 dim

10 di
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=10 dBm

=20 dim
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Spectrum W

802.11n 40-2437MHz

&

p At 0 di
G

Ref Level 2000 dBm  Offscet 15 34 08 &« RBW 3 LMz

BWT W0.7ms = VBW 10kHz  mode auto FET

[ 1w Max

20 diem

M1[1]

21.54 dBim|
2 44446530 GHz|

10 dee

0 diim

=10 cBmy

=20 dém:

30 d&

A0 8N

=20 denm

<50 A8

CF 7,437 GHZ

HOO1 pts

Hpan 7790 MHZ
—

Spectrum W

802.11n 40-2452MHz

&

Rel Level 20,00 dBm
= Attt +0 di
SGL

Offsut 1534 (8 = RBW 2 g
SWT 0.7 ms = VBW 10 kHz Mode suto FET

@170 Max

20 diem

mi[1]

21.55 dbim
2.44009170 GHE

10 diem

0 dim

=10 cBm

=20 d&m
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40 dam

=50 dam

40 AR
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HOO1 pts

Hpan 72953 MH2

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901

http://www.FCS-lab.com




s e \\

reso

NS

Page 36 of 80 Report No.: FCS202007015W01

6. Band edge and spurious

6.1 LIMIT

In any 100kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall be at
least 30dB below that in the 100kHz bandwidth within the band that contains the highest level of the
desired power.

6.2 TEST PROCEDURE
(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

Center frequency DTS Channel center
frequency

RBW: 100kHz

VBW: 300kHz

Span 1.5times the DTS bandwidth

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Establish Allow the trace to stabilize, use the peak marker function to determine the maximum peak
power level to establish the reference level.

(4) Set the spectrum analyzer as follows:

RBW: 100kHz

VBW: 300kHz

Span Encompass frequency range to be
measured

Number of measurement points 2span/RBW

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of

all unwanted emissions outside of the authorized frequency band

6.3 TEST SETUP

O 2

Spectrum Analayzer EUT

Flux Compliance Service Laboratory
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6.5 TEST RESULTS
Eut set mode CH or Frequency Result
802.11b CH1 Pass
CH11 Pass
802.11¢g CH1 Pass
CH11 Pass
802.11n 20 CH1 Pass
CH11 Pass
802.11n 40 CH3 Pass
CH9 Pass
6.5 Original test data
802.11b Low CH
Spectrum I _ _ [ﬂ
Rel Level 20.00 dBm  Offset 1532 dB &« RAW 100 kHz
b= AL 40 dé SWT 227T.8ps = VBW 300 kMz mMode auto FET
..:\ll-l Mak
e 24124730 G
20 ahm mM2[1] 3485 dfun
o dom ,wrr'
-_:_f] dbm . N -JJ’\[ 1 ‘f\‘.
<20 dBm ’r ‘1\
=30 divm 1y . Mf' " t
MWMMMMM MMW
20 clun
CF 2.4 GHz 0001 pts Span 100.0 MHz
Mll”‘::r[ Raf J Iﬂ:] ){I.-l.lnllun I W-valua J Function l Function Result J
e — L p
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802.11b High CH
Spectrum .l'l [E.;]

Rel Level 30.00 dbm  Ofsol 15.34 dB & RBW 100 kHz

= ALL 40 dé  SWT 227.0 us = YBW 300 kMz mode auto FFT
6L

® 1Pk Max

Mif1] 2.97 dPm
20 divm 2 A6FH650 CHr
mMz[1] 40.82 dim
10 dien - ZAEIS000 GHz

0 dirn

=10 dim

=20 dBm

30.d8m / 114 —%

S0 cihm

e

-0 dim

CF 2.4835 GHz nonL pts
Marknr
Type | Ref | Tre X-valua | T-valua | Function | Function Result |
M1 1 7462465 GHI 7.97 darm
Mz 1 2. 4835 GH2 -40.82 dm
M3 1 2.5 GHz ~38.60 dBm
M4 1 2. 4841875 GHz =35.62 dBiri

Span 100.0 MHz

802.11g low CH
Spectrum J-l [E]

Rel Level 2000 dBm  Offsetl 1532 dB & RBW 100 kHz

b ALL 40 dé SWT 227.8 ps = VBW 300 kHz Modie auto FFET
SG6L
[ 1Pk Max
Mi[1] 0.7 dfry
20 dam 2. 4194730 CHz
mM2[1] 36.80 dibim
10 dRm 2. 4000000 GH2
0 dem ¥
o s
=10 dibm |"r‘ i L
| |
20 GBM=—101 .20,730 d@rr .

30 dim foie Y /
MWW Iasiatlpap it
W

7 nhisminerd
S0 B
<50 ham
CF 2.4 GHz a0l pts Span 100.0 MHz
Marknr
Type | Ref | Tre | X-value | ¥evalue | Function | Function Result |
M1 1 2410473 GH2 =0.73 dim
M2 1 2.4 GHz - 3680 dim
M3 1 2.39 GH2 =39.589 dam
Ms 1 2.36TATE GH2 =34.95 dBim
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Spectrum ¥ I

802.11g high CH

[a

Ref Level 20.00 dBm
= ALl +0 dé
SGL

Offset 15.34 dB & RBW 100 kHz
SWT 227.8 us = VBW 300 khz

Modiy Auto FET

@ 1Pk Max

20 gem

MI[1]

10 dien

Mz2[1])

0 dém

=0.41 B
FATA6AD CH |
40.59 dBm
ZARILU00 GHZ

=10 dbvm

P 1

=30 dim

S0 cdbum

-50.410 dbm

=50 dBm

CF 2.4035 GHz

8001 pts

Span 100.0 Miz

Marknr
Type | Ref | Tre |

H-valua | ¥-value

| Function |

Funition Result |

M1
M2
]
M4

2469464 GH?
2.4835 GHY
2.5 GHZ

2. 4006 GHz

-0.41 dim
-0, 5% dfnm
- 38,83 dBRm
=36.02 dBm

Spectrum }I

802.11n20

Low CH

Rel Level 30.00 dBm
= ALL ) dié
SGL

Offset 15.32 dB & RBW 100 kHz
SWT 227.0 us = VYBW 300 kHz

Modie Auto FET

8 1Pk Max

Mi[1]

20 dim

10 &6

mz[1]

0 dem

-0.37 dBurm|
2. 4144610 GH =
35.47 dBm
24000000 GHz

=10 dim

MM&W\

L c 1

S0 i

Mk i L
Ty

1
-

iy

=50 dam

CF 2.4 GHz

0001 pt

Span 100.0 Mz

Marker
Type | Ref | Tre |

X-valua | ¥-valug |

Functian
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802.11n40 High CH
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802.11b Middle CH, 2437MHz
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7 RADIATED EMISSION MEASUREMENT

7.1 RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI
C63.10-2013 below has to be followed
LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHZz)

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/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
LIMITS OF RADIATED EMISSION MEASUREMENT (1GHz-25 GHz)
(dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

For Radiated Emission

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV

Start Frequency

1000 MHz(Peak/AV)

Stop Frequency

10th carrier hamonic(Peak/AV)

RB / VB (emission in restricted
band)

PK=1MHz / 1IMHz, AV=1 MHz /10 Hz

For Band edge

Spectrum Parameter

Setting

Detector

Peak/AV

Start/Stop Frequency

Lower Band Edge: 2300 to 2403 MHz
Upper Band Edge: 2479 to 2500 MHz

RB / VB (emission in restricted band)

PK=1MHz / 1MHz, AV=1 MHz / 10 Hz

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901
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Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

7.2 TEST PROCEDURE
a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up

b.

to 1GHz,and above 1GHz.

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

. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test

antenna shall vary between 1 m to 4 m. horizontal and vertical polarizations of the antenna are
set to make the measurement.

. The initial step in collecting conducted emission data is a spectrum analyzer peak detector

mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then QuasiPeak detector mode re-measured.

. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the

EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901 Fax:769-27280901 http://www.FCS-lab.com
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7.3 TESTSETUP

(A) Radiated Emission Test-Up Frequency Below 30MHz

T

0.8m
|

Loop Antenna

EUT
M 5

—
[ ]
Spectrum

Ground Plane J Coaxial Cable Analyzer

(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

L

Turntable : . 4
t
\ 1o oo
Spectrum

Analyzer
Ground Plane j Coaxial Cable

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Fax:769-27280901 http://www.FCS-lab.com
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EUT]

Amplifier

Turntable 1m to dm Spectrum

Analyzer

Coaxmal Cable

Ground Plane J
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7.4. TEST RESULTS
(9KHz-30MHz)

Temperature: 22.7°C Relative Humidity:  |61%
Test Voltage: AC 120V/60HZ Test Mode: 802.11 b(worst)
Freq. Reading Limit Margin State
Test Result
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - - - - PASS
- -- -- -- - PASS
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits (dBuv) + distance extrapolation factor.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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(30MHz-1000MHz)

Temperature: 24.7°C Relative Humidity:  [61%
Test Voltage: AC 120V/60HZ Phase: Horizontal
Test Mode: 802.11 b(worst)

700  dBuV/m

0 | el i St s R s SR b A kS AN s SRS Ay A R R s a L

R : ey
) " i

20 Vst 1) {
\Lf MJ’ ' H' M’AW')‘M‘ '

|

" TV R AR

0.0

30000 40 50 60 70 80 g 300 400 500 600 700 10000 MHz
Freq. Reading Factor Result Limit  |Margin Height | Degree

No- | mHz) | @Buvim) | (@B) | (dBuvim) |@Buvim) | (aB) | " | em) | (ceg) | REme

334522 43.50 -15.56 2794 40.00 |[-12.06] QP
40.1581| 44.41 -18.13 26.28 40.00 |-13.72] QP

454130 44.81 -19.07 25.74 40.00 |[-14.26| QP
51.8998| 46.68 -21.11 25.57 40.00 [-14.431 QP
59.9418| 40.92 -21.80 19.12 4000 (-2088 QP
130.3048| 47.94 -22.14 25.80 4350 [-17.70( QP

| O] & N -

Remark:
1. Margin = Result (Result =Reading + Factor )—Limit

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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Temperature: 22.7°C Relative Humidity:  [61%
Test Voltage: AC 120V/60HZ Phase: Vertical
Test Mode: 802.11 b(worst)
Horizontal
700  dBuV/m
g 7| =1
60
1 I
|
40
30 [ v
9 A
x| . - ‘ A wa«"”‘
A A SN
[ “vq § N\ { | Jreg i
0L O s | WY
0o
30000 40 50 60 70 80 300 400 500 600 700 10000 MHz
No Freq. Reading Factor Result Limit  [Margin Detector | HONt | Dearee | o
(MHz) (dBuV/m) | (dB) [ (dBuVim) |(dBuVim)| (dB) | " [ fem | (dea)
1 33.5700| 33.75 -15.59 18.16 4000 |-21.834) QP
2 53,7559 38.80 21.41 17.39 40.00 [-22.61] QP
3 131.2235| 38.87 -22.16 16.71 4350 |-26.79] QP
4 157.5290| 38.93 -21.64 17.29 4350 |-26.21| QP
5 274.4464| 3883 -16.92 21.91 46.00 |-24.09) QP
6 540.7072| 36.35 -9.93 2642 4600 |-1958| QP
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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(1GHz~25GHz) Restricted band and Spurious emission Requirements

Frequency Read Cable | Antenna | Preamp | Emission Limits Margin

Level loss Factor Factor Level Remark | Comment

(MHz) (dBpV) (dB) dB/m (dB) (dBuV/m) | (dBpW/m) (dB)
Low Channel (2412 MHz){802.11b)
4823 832 63.6 521 3559 44 30 60.10 74.00 -13.9 Pk Vertical
4823 832 41.81 5.21 35.59 44 30 38.31 54.00 -15.69 AV Vertical
7236.307 62.85 6.48 3627 44 60 61.00 74.00 -13 Pk Vertical
7236.307 45 64 6.48 36.27 44 50 4379 54.00 -10.21 AV Vertical
4823737 63.51 5.21 35.55 44.30 59.97 74.00 -14.03 Pk Horizontal
4823 737 4303 521 35565 44 30 3949 5400 -14 51 AV Horizontal
7235.828 64.84 6.48 36.27 44 .52 63.07 74.00 -10.93 Pk Horizontal
7235828 44 96 6.48 3627 44 52 4319 5400 -10.81 AV Horizontal
Middle Channel (2437 MHz)(802.11b)

4873 363 5995 521 35 66 44 20 56.62 7400 -17.38 Pk Vertical
4873.363 38.81 5.21 35.66 44.20 3548 54.00 -18.52 AV Vertical
732033 57.03 710 36.50 44 43 56.20 7400 -17.80 Pk Vertical
732033 396 710 36.50 44 43 asiv 5400 -1523 AV Vertical
4873.346 57.67 5.21 35.66 44 20 54 .34 74.00 -19.66 Pk Horizontal
4873 346 4047 521 35 66 44 20 ar14 5400 -16 .86 AV Horizontal
7310596 57.89 7.10 36.50 44 43 57.06 74.00 -16.94 Pk Horizontal
7310596 40.57 7.10 36.50 44 .43 39.74 54.00 -14.26 AV Horizontal
High Channel (2462 MHz)(B02_11b)--Abave 1G
4925 916 62.22 521 35562 44 .21 58.74 74.00 -15.26 Pk Vertical
4925916 43.65 5.21 35562 44 .21 4017 54.00 -13.83 AV Vertical
7387 974 65 66 710 36563 44 80 64 69 7400 -9.31 Pk Vertical
TA87.974 43.47 7.10 36.563 44 60 4250 54.00 -11.50 AV Vertical
4925 444 66.33 5.21 35562 44 .21 62.85 74.00 -11.15 Pk Horizontal
4925 444 45 26 521 35562 44 21 4178 5400 -1222 AV Horizontal
7329.443 63.36 7.10 36.53 44 .60 62.39 74.00 -11.61 Pk Horizontal
7329.443 44 47 7.10 36.53 44 .60 43.50 54.00 -10.5 AV Horizontal

Note:

(1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).
(2) Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor

(3) Data of measurement within this frequency range shown “ -- 7 in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to be
measured.

(4)"802.11b” mode is the worst mode. When PK value is lower than the Average value limit, average don't record.
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Radiated Band Edge data

Remark: All restriction band have been tested, and only the worst case is shown in report

802.11 b low CH

Horizontal
1200 dBuwW/im
Tt 1 —
1o Timit2:
100
” 7 g
80 / \l
70 ..‘ ‘|'
| |
60 |
|
50 Wl ?’4 [AY :
. o "% I
MAM%WWW—WMMWL«VMWNJ ULM‘" "L’L
30
20
10
ne
2300 000 24400 NHz
Freq. Reading | Factor | Result Limit  |Margin Height | Degras
No- | MHz) | (aBuvim) | @) | (dBuvim) | (@Buvim)| (aB) | P | em | taeg) | Bemerk
1 2390.000| 52.31 632 | 4599 74.00 |-28.01| peak | 200 | 247
2 2390.000| 43.67 632 | 37.35 5400 |-16.65] AVG | 200 | 193
3 2400.000| 60.68 627 | 5441 74.00 |-19.59] peak | 200 | 230
4 2400.000| 52.14 627 | 4587 5400 | -8.13| AVG | 200 | 185
Vertical
1200 dBuwW/m
Tt 1:
1mo | fimit2
100 |
\‘l
80 | £ \
| / \
m | 4 '|I
e il '!
i (/‘ ! r\«
e | ", w
| ¥ ‘ i
o Lol abadiistimnbibvistob bbbt
30 |
o |
10 |
0.0
2300.000 2440.0 MHz
Freq. Reading Factor Result Limit  [Margin . | Height | Degree :
No. | mhz) | (aBuvim)| @By | aBuvim) | @Buvimy| (@8) | P | wm | (oeg) | REma
1 2390.000| 50.43 £32 | 4411 7400 |-29.89| peak | 150 | 26
2 2390.000] 42.36 £.32 36.04 54.00 [-17.96] AVG | 150 | 162
3 2400.000| 66.80 .27 60.53 7400 |-1347| peak | 150 | 134
4 2400.000| 54.10 627 | 47.83 5400 | -6.17| AVG | 150 | 168
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802.11 b High CH

Horizontal
1200 dBuV/m
l;! —_
110 limn2:
100
90 I/""’\\
80 5 \
]
70 Iaf H\'
60 f '\
50 /"J R ?
{1l 1 |
40 lvU-‘J ‘\-L Wi
J‘l i | [ AT O RO S WA SN IO VR OO
k] |
" |
|
10 {
0.0 ‘
2440.000 26000 MHz
Freq. Reading | Factor Result Limit |Margin| [ Height [ Degrea -
No- | (MHz) | (aBuvim)| (@B) | (aBuvim) | iaBuvim)| (@B) | P | tem) | aeq) | Remer
1 2483.500( 4581 -5.89 39.92 7400 |(-34.08] peak | 200 | 143
2 2483.500| 36.57 -5.89 30.68 5400 |[-23.32] AVG | 200 | 317
3 2500000 56.81 -5.81 51.00 74.00 (-23.00] peak | 200 | 308
4 2500.000( 47.26 -5.81 4145 5400 |-12.55| AVG | 200 | 291
Vertical
1200 dBW/m
it —
110 limit2:
100
90
80 /"‘\\
70 /l \1
50 f \
B h
o M
*'\&a—,wj.k.mww - aaiiliind
30 1
A |
\
10 1
00 ‘
2440.000 2600.0 MHz
Freq. Reading | Factor Result Limit  [Margin| .| Height | Degree
No- | mHz) | (@Buvim)| (cB) | (dBuvim) | (aBuvim)| idB) | P | tem) [ (aegy | Remerk
1 2483.500| 41.99 -5.89 36.10 7400 |[-37.90| peak | 200 | 169
2 2483.500| 33.54 -5.89 27.65 5400 |-26.35| AVG | 200 | 177
X 2500000 47.25 -5.81 4144 7400 |-32.56| peak | 200 | 189
4 2500.000] 39.50 -5.81 33.69 5400 |-2031] AVG | 200 | 234
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802.11 g Low CH
Horizontal

1200 dBuWV/m

Tt
1o T2
100
a0
oty
80 | |
{ |
70 ‘3 \.‘
60 { \
‘ :
" j :
0 ! M,
it 855 P I A N A AL S S Ayl A by
30
20
10
oo
2300000 2440.0 MHz
Freq. Reading | Factor | Result Limit  |Margin| .| Heght | Degres |
No- | mHz) | (aBuvim) | (aB) |(dBuvim) | @Buvim)| (aB) | P | temy [ (aegy | Remerk
1 2390.000| 4490 -6.32 38.58 7400 |-35.42| peak | 200 | 144
2 2390.000| 3569 -6.32 29.37 5400 |-24.63] AVG | 200 | 160
3 2400.000( 6260 -6.27 56.33 7400 |-17.67| peak | 200 | 201
4 2400.000( 5345 -6.27 47.18 5400 | -682| AVG | 200 | 145
Vertical
1200 dBuW/m
 limit1: —
100
30 ',N"M
80 ‘,' f|'
70 {' = \
&0 b “\
s why W,
Ll T R YT B PR VRV S L'
30
20
mn
0o
2300000 24400 MHz
Freq. Reading | Factor Result Limit [Margin| _ . | Height | Degres e
No- | (MHz) | (aBuvim) | (08) |(cBuvim) | (dBuvim)| (@B) | P2 | tom | iceg) | REme
1 2390.000| 51.58 -6.32 45.26 74.00 |-28.74| peak | 150 | 155
2 2390.000| 42.68 -6.32 36.36 5400 |[-1764] AVG | 150 | 264
3 2400000 67.72 -8.27 61.45 7400 |-1255| peak | 150 | 199
4 2400000 57.24 -£.27 50.97 5400 | -303| AVG | 150 | 207

Flux Compliance Service Laboratory
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802.11 g High CH

Horizontal
1200 dBWV/m
Tt 1
10 Tt 2:
100
%0
oy
|
J L
] /
= \
*
" \ |
0 L.
il - ”"‘W’ Lw«wmw*««mwwhmw«»mm‘
30
20
10
oo
2440.000 26000 MHz
Freq. Reading | Factor | Result Limit  |Margin| . | Heioht [ Degras
No- | (MHz) | (@Buvim)| (0B) | (dBuvim) | @Buvim)| (aB) | °*= | tem | (oeg) | Remork
1 24835001 44.03 -5.89 38.14 7400 |-35.86| peak | 200 | 147
2 24835001 3570 -5.89 29.81 5400 |[-24.19] AVG | 200 | 249
3 2500.000| 57.61 -5.81 51.80 7400 |-22.20| peak | 200 | 197
4 2500.000| 48.24 -5.81 4243 5400 |-11.57] AVG | 200 | 204
Vertical
1200 dBW/m
lmatl: —_
10 lmat2
100
90 M
{iﬁ U\
a0 | M\n
f \
m [ }
60 J L 3
so | ]
J If |l
w pwd bk L R RTHGE D ST/ R Py B P TRl PP = L NN
30
20
10
0.0
2440.000 2600.0 MHz
Freq. Reading | Factor Result Limit  [Marginf | Height | Degree oy
i (MHz) | @Buvim) | (@B) | (dBuvim) |@Buvim)| (aB) | P | iem) | (gen) | Remet
1 2483500 44.44 5.89 38.55 74.00 |-3545| peak | 150 | 144
2 2483500 35.04 -5.89 29.15 54.00 |-24.85 AVG | 150 | 200
3 2500000 61.11 -5.81 55.30 7400 |-18.70| peak | 150 | 187
B 2500.000f 52.67 -5.81 46.86 5400 | -7.14| AVG | 150 | 173

Flux Compliance Service Laboratory
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802.11 N 20 Low CH

Horizontal
1200 dBuV/m
it

10 fimit2
100
9
a0 |MH"M‘

/ \
7 J \

r 1
60 [
50 ). \,

mewmwwwwhwhwmwww

30
o
20 |
10 f
0o
2300.000 24400 MHz
Freq. Reading Factor Resuit Limit |Margin Height | Degree :
No- | mHz) |[(aBuvim)| @B) | (@Buvim) | (@Buvim)| (@B) | P20 | tem) | aeg) | Remark
1 2390.000] 43.31 632 | 3699 7400 |-37.01| peak | 200 | 76
2 2390,000| 3356 632 | 27.24 5400 |-26.76] AVG | 200 | 103
3 2400.000| 6199 627 | 56.72 7400 |-16.28| peak | 200 | 245
1 2400.000| 52.14 627 | 4587 5400 | -813| AVG | 200 | 176
Vertical
1200 dBuV/m
[T ]
110 Thmit2
100
% '."*’0*’*{‘“"""‘1
80 ,f l'.
7 Ll
60
50 H \MM
10 bl e bt MARP A AN
30
20
10
L)
2300.000 24400 MHz
Freq. Reading | Factor Result Limit  |Margin| | Heaht | Degres
No- | MHz) | (aBuvim)| (aB) | (dBuvim) | @Buvim)| (aB) | P57 | em) | (oegy | Remar
1 2390.000] 49.25 632 | 4293 7400 |-31.07| peak | 150 | 48
2 2390.000| 40.23 632 | 3391 5400 |-2009] AVG | 150 | 102
3 2400.000| 68.73 627 | 6246 7400 |-11.54] peak | 150 | 169
1 2400.000| 59.00 627 | 5273 5400 | -127| AVG | 150 | 217
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802.11 N 20 High CH

Horizontal
TA0 dBuVE
livmt 1 - —_
110 Tiomat 2 —
Tioa
0 s
x ]
| |
. J
(21 ~
Fi LY
5 i
0 m_wufﬁ'ﬂ b B LSRN WA ST NI SR T ey
E i
1)
.1
10
no
2400000 260 MHz
Freq. Reading Factor Result Limit  [Margin Haight | Dragree
No- | MHz) | (dBuvim) | (@B) | (dBuvim) | (dBuvim)| (dB) | P | tem | e | FE
1 2483500 668 37.13 43.81 7400 |-30.19| peak
2 2483.500 -2.47 S T 2 34.66 E400 [-19.34] AVG
3 2500.000 6.53 3r.zo 43,73 7400 |-3027| peak
4 2500.000 -3.71 37.20 3349 5400 [-2051] AVG
Vertical
1200 dBUm
il 1: —
o mit2:
100
% Ill/x,_,.a.ﬂ-._ll
1]
. j
£0 / ) h
- 4 \l..
a0 Mw‘hf PORTUTVE T PR |
E 1]
1]
0
0.0
2400000 260000 MHz
Freq. Reading | Factor Result Limit  |Margin Height | Degres
Nool  mhz | gBuvimi| (9B) | tdBuvim) |(eBuvim)| (9B) | P | iom) | ey | e
1 2483.500 9.81 3713 46,54 T4.00 | -27.08| peak
2 2483500 0.7 3713 3764 54.00 |-1616] AVG
3 2500.000] 533 37.20 4253 7400 [-31.47] peak
4 2500.000| -3.03 37.20 3417 34.00 | -19.83 AVG
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802.11 N 40 Low CH

Horizontal
1200 dBuV/m
limit1: —

110 limit2:
100
90
80 gty e

J |

70 }

——
P
e

50 o' [
:: MWMMWM/MM‘LWW : Mmiuwmw)
20

00
2300.000 h . 25000 MHz
Freq. Reading | Factor Result Limit  |Margin .| Height | Degree >
No. | whz) | (dBuvim)| (@B) | (dBuvim) | @Buvim| (dB) | P | tem) [ (oeg) | Remerk
1 2390.000( 43.78 6.32 37.46 7400 |-36.54| peak | 200 34
2 2390.000| 33.60 6.32 27.28 5400 |-26.72] AVG | 200 | 118
3 2400000 59.07 627 52.80 7400 |-21.20 peak | 200 84
4 2400.000| 50.14 627 43.87 5400 |-10.13] AVG | 200 69
Vertical
1200 dBuwV/m
Tt
110 Tiemit2:
100

80 f"“ww.
I{] f

&0

\
== A
:: qumwvj Mmm_y)

10

oo
2300.000 25000 NHz

No- | ) | ooy | @B | @movim) | cBuvim | tamy |2 | | toy | P
1 2390.000( 48.82 -6.32 4250 7400 |-31.50| peak | 150 99
2 2390000] 3956 | 632 | 3324 | 5400 |-20.76] AVG | 150 | 124
3 2400000] 5084 | 627 | 5357 | 7400 |-2043 peak | 150 | 299
3 2400000 5036 | 627 | 2408 | 5400 | 981 AVG | 150 | 342
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802.11 N 40 High CH

Horizontal
1200 dBV/m
—— tt: || —
10 fmit2:
100
a0
80
|
60 J I
A e
hod MM"'AL"“* WMQ‘“‘J Mu‘ywwwww"”“
30
20
10
0.0
2400000 i 26000 MHz
Freq. Reading Factor Result Limit [Marginf . | Height | Degres X
No. | MHz) |@Buvim)| (@8) |idBuvim) | (aBuvim)| (aB) | ¥ | temy | deny | Remark
1 2483.500( 4533 -5.89 39.44 7400 |[-34.56 peak | 200 | 178
2 2483.500| 36.14 -5.89 30.25 5400 |-23.75] AVG | 200 | 160
3 2500.000| 57.37 -5.81 51.56 74.00 [-2244| peak | 200 | 169
4 2500.000| 4893 -5.81 4312 5400 |-10.88] AVG | 200 | 214
Vertical
1200 dBuwW/m
1
1o il 2
100
90

80 IIIVM‘NW"\‘MT"NA«\‘\

n / _
» Muww ; u"u’” .‘mewwmm

2400000 2600.0 MHz
Freq. Reading | Factor | Result Limit  (Margin| Hexght | Degree |
No- | mHz) | (aBuvim) | (dB) |(dBuvim) | cBuvim)| (aB) | P | cem | weqy | Rema
2483500| 4932 | -589 | 4343 | 7400 |-30.57| peak | 150 | 360

2483500 3947 -5.89 33.58 5400 |-20.42( AVG | 150 | 287
2500.000| 61.25 -5.81 55.44 7400 |-18.56| peak | 150 | 263
2500.000( 50.69 -5.81 44.88 5400 | -9.12| AVG | 150 | 193
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8 CONDUCTED EMISSION TEST

8.1.1 POWER LINE CONDUCTED EMISSION LIMITS
Operating frequency band. In case the emission fall within the restricted band specified on Part

207(a) limit in the table below has to be followed.

Conducted Emissionlimit (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0 -30.0 60.00 50.00
Note:

(1) The tighter limit applies at the band edges.
(2) The limit of " * " marked band means the limitation decreases linearly with the

logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting

Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz

IF Bandwidth 9 kHz

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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8.1.2 TEST PROCEDURE

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground plane with EUT being connected to the power mains through a line impedance
stabilization network (LISN). All other support equipments powered from additional LISN(s).
The LISN provide 50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Iltem —EUT Test Photos.

8.1.3 TEST SETUP

Vertical Reference
/ Ground Plane / Test Receiver

~— —/
O 0O 0O
40cm EUT o diaa 0900
80cm
|LISNh
|| || o~ ||
IN L

\ Horizontal Reference
Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

8.1.4 TEST RESULT

Temperature: 221 °C Relative Humidity:  |56%
Test Voltage: 120V/60HZ Phase: L/N
Test Mode: ON
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L-line

ggLevel (dBuV)

FOC PARTMS C QP

FCC PARTAS C AV

F] E] 10 20 Elil
Frequency (MH?)
Item Freq. Read LISM Cable | Pulze | Result | Limit Over | Detector Phase
Level Factor Loss Limiter Level Line Limit
Factor
(Mark) (MHz) (dBp\} {dB) (dB) [dB) (dBpVy [dBpV) {dB}
1 0.43 20.69 953 0.04 9.82 40.08 57.20 -17.12 QP LINE
2 0.43 15.71 953 0.04 952 35.10 47.20 -12.10 | Awerage LINE
3 0.87 24 .88 956 0.12 056 44 42 56.00 -11.58 QP LINE
4 0.87 17.72 956 0.12 9.56 3726 45.00 -£.74 Average LINE
5 1.30 20.59 058 0.13 086 4016 56.00 -15.84 QP LINE
5] 1.30 14.13 0.58 0.13 086 33.70 46.00 -1230 | Average LINE
7 1.73 1292 960 0.13 987 3252 56.00 -23.48 QP LINE
& 1.73 8.63 960 0.13 987 28.23 45.00 1777 | Average LINE
g 5.64 8.49 067 0.10 087 28.13 60.00 -31.87 Qp LINE
10 5.64 314 967 0.10 087 2278 50.00 -27.22 | Average LINE
11 6.07 8.89 068 0.11 0.88 2856 60.00 -31.44 Qp LINE
12 6.07 5.89 968 0.11 958 25.56 50.00 -24.44 | Awverage LINE
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N-line

ggLEvel (dBuV)

FOC PARTS C QP

FCC PART1SC AV

1
2 5 10 20 a0
Frequency (MHz)
Item Freq. Read LISN Cable Pulse Result Limnit Owver Detector Phase
Level Factor Loss Limiter Level Line Limit
Factor
{Mark) (MHz) [dBuV) (dB) {dB) (dB) {dBpV) [dEuV) {dB)
1 0.43 20.40 935 0.04 952 39.62 57.20 -17.55 Qp MEUTRAL
2 0.43 15.46 935 0.04 952 34 68 47.20 -12.52 | Average MEUTRAL
3 0.87 2475 930 0.1z 9_86 44 03 56.00 -11.97 Qp MEUTRAL
4 0.87 16.86 930 0.12 986 36,14 45.00 -9.86 Average MEUTRAL
5 1.30 21.20 929 0.13 986 40.45 56.00 -15.52 ap NEUTRAL
G 1.30 14.52 9.29 0.13 956 33.80 45.00 -12.20 | Average MEUTRAL
7 3.04 877 927 0.11 987 25.02 56.00 -27.95 QP MEUTRAL
g 3.04 5.95 927 0.11 987 2520 45.00 -20.80 | Average MEUTRAL
g9 6.08 7.36 930 0.11 988 26.65 G0.00 -33.35 Qp MEUTRAL
10 6.08 3.10 930 0.11 988 2238 50.00 -27.61 Average WEUTRAL
11 7.39 3.81 934 0.11 955 23.14 50.00 -36.86 Qp MEUTRAL
12 7.39 -1.00 934 0.11 9.55 15.33 50.00 -31.67 | Average MEUTRAL
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9. ANTENNA REQUIREMENT

9.1 STANDARD REQUIREMENT

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

9.2 RESULT
The antennas used for this product are PIFA antenna and other than that furnished by the responsible
party shall be used with the device, the maximum peak gain of the transmit antenna is 2.0dBi.

3% OK K X END OF THE REPORT 3% 3% 3% 3% 3%
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