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TEST RESULT CERTIFICATION
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China

Product Description

Product Name ........cccoceeueeenn.. . 2.4G Wi-Fi Home Base

Brand Name.............cccceeeeen. . arpha

Model Name.......ccocovevvvevneenen. . BS-04
Series Model ........ccovveeviveennnnn. : WO2RS11-W;EC-21BS-04
Test Standards .........c.evenee. . FCC Partl5.
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This report shall not be reprod [ roval of ATBL, this document
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Date of ISSUE ..o : - 2021

Test Result...........coeeeeesbennnnnns
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(Terry yang)
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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
S;andard Test Item Judgment Remark
ection
15.207 Conducted Emission PASS --
15.247 (a)(2) 6dB Bandwidth PASS -
15.247 (b)(3) Output Power PASS
15.209 Radiated Spurious Emissi
15.247 (d) Conducted SIIEJrl:]rilssuics)n& B B
15.247 (e) Power Spectr

NOTE:
(1) ‘N/A denotes test is

(2)All tests are acco | C63.10-2013.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF THE EUT

Product Name 2.4G Wi-Fi Home Base

Trade Name arpha

Model Name BS-04

Series Model W02RS11-W;EC-21BS-04

Model Difference Only the model names are different.

The EUT is a 2.4G Wi-Fi Home Base ;

Operation 20: 2412~2462 MHz
Frequency: 2):2422~2452MHz

:CCK,DQPSK,DBPSK
Modulation Type:

Bit Rate

Product Description

Duty Cycle:

Channel List refer to the Note 2.

OV - 50/60Hz 0.4A
Ou 5V 2A

SC-16003_V1.0.1

Adapter

Hardware version

Software version nu V1.0.21

Connecting I/O Port(s) Please refer to the Note 1.

Note:

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

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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Operation Frequency of channel
802.11b/g/n(20MHZz) Channel List for 802.11n(40MHz)

Channel Frequency Channel Frequency

01 2412 03 2422

02 2417 04 2427

03 2422 05 2432

04 2427 06 2437

05 2432 07 2442

06 2437 08 2447

07 2442 09 2452

08 2447

09 2452

10 2457 i

11 2462 ﬁ = ) *ﬁ

Note:
In section 15.31(m), regards to the operating frequen
frequency, themiddle frequency, and the highest frequen
perform the test, and the selectedchanne
Carrier Frequency Channel

2.4GHz Test Frequency:

For 802.11b/g/n (H
Channel Freq.(MHz)

01 2422

06 2437

11 09 2452

3.
and | Model Name Connector | Gain (dBi) Note
N/A 20Bi WLAN
Antenna

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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2.2 DESCRIPTION OF THE TEST MODES
Each of these EUT operation mode(s) or test configuration mode(s) mentioned above was
evaluated respectively.

Worst Mode Description Data Rate
Mode 1 TX IEEE 802.11b CH1 1 Mbps
Mode 2 TX IEEE 802.11b CH6 1 Mbps
Mode 3 TX IEEE 802.11 b CH11 1 Mbps
Mode 4 TX IEEE 802.11g CH1 6 Mbps
Mode 5 TX IEEE 802.11g CH6 6 Mbps
Mode 6 TX IEEE 802.11g CH11 b Mbps
Mode 7 TX IEEE 802.11n HT20 CH1 MCS 0

Mode 8 TX IEEE 802.11n H MCS

Mode 9 TX IEEE 802.1

Mode 10 TX IEEE 8

Mode 11 TXIE . MCS 0

Mode 12 MCS 0

Note:

(1) The measureme

(2) We have be test
and 240V, 50/60H

mitter, the worst data was reported.
.S. voltage and frequencies(For 120V,50/60Hz
e is capable of operation, and the worst case of 120V

ited and RF conducted test.

Test Case
Model3: Keeping WIFI TX

2.3 TEST SOFTWA
During testing chann
operating channel as

POWER LEVEL
er controlling software provided by the customer was used to control the
the output power level.

, Mode Or Modulation : : Power Software For
RF Function type Ant Gain(dBi) Class Testing
802.11b 14
2 4G 802.11g 13
WIFI(2.4G) WIFI 2 SecureCRT
802.11n(HT20) 10
802.11n(HT40) 10

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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2.4BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiation Test Set

E-1
USB adapter EUT

Conduction Test Set

-1
USB adapter

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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2.5 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

Iltem Equipment Mfr/Brand Model/Type No. Series No. Note

N/A N/A N/A N/A N/A N/A

Support units

Iltem| Equipment | Mfr/Brand Model/Type No.

E-1 Notebook Lenovo

C-1| USB Cable N/A

Note:

Telephone:

The FCC Reg
Number (FRN):

A2LA Number:

10031025281

6184.01

CNAS Number: CNAS L14531

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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2.7 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 %.

Page 12 of 86Report No.:SHATBL2110018W02

No. Item Uncertainty
1 RF output power, conducted +0.958dB
2 Conducted spurious emissions +2.988dB
3 All emissions, radiated 30MHz-1GHz +2.50dB
4 All emissions, radiated 1GHz-18GHz +3.51dB
S Occupied bandwidth ;;23.20dB
6 Power spectral density ~+0.886dB

2.8EQUIPMENTS LIST FOR ALL TEST ITEM

Radiation Test equipment

Kind of Equipment Manufacturer Calibrated until
Test Receiver HATBL-E003 2022.07.13
Spectrum Analyzer SHATBL-EO17 2022.07.13
Bilog Antenna SHATBL-E008 2023.09.27
Horn Antenna SHATBL-E009 2023.09.27
Pre-Amplifier 2101010003500
0.1M-3G 1 SHATBL-EO005 2022.10.07
Pre-Ampli 1910001800055
(1G-18GH 3A 000 SHATBL-EO006 | 2022.07.13
Temperature DeLi N/A SHATBL-E016 | 2022.10.07
Humidity
Antenna/Turntab Brilliant N/A N/A SHATBL-E007 N/A
Controller ]
Test SW FALA EMC-RI(Ver.4A2) SHATBL-E046 N/A
Conduction Test equip
Kind of Equipment anufacturer Type No. Serial No. MEEGRMEnT | CellorEle
number date
Test Receiver R&S ESPI 101679 SHATBL-E012| 2022.07.13
LISN R&S ENV216 101300 SHATBL-EO013| 2022.07.13
LISN R&S ENV216 100333 SHATBL-E041| 2022.03.08
Temperature & DeLi DeLi N/A SHATBL-E015| 2022.10.07
Humidity
Test SW FALA EZ-EMC(Ver.EMC-CONBAl.l) SHATBL-E044 N/A

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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RF Connected Test

) ) Manufactur ) equipment Calibrated
Kind of Equipment Type No. Serial No. i
er number until
16100054SN01 SHATBL-W006 | 2022.10.07
MIMO Power DARE RPR3006W 6
measurement test Set RPRG(\)IXZ‘_)ZOOOl SHATBL-W013 | 2022.10.07
Signal Analyzer Agilent N9020A MY57300196 | SHATBL-W004 | 2022.10.07
Signal Generator Agilent N5182B MY46240556 | SHATBL-WO005 | 2022.10.07
Wireless
Communications Test R&S CMW500 101331 SHATBL-WO007 | 2022.10.07
Set
Temperature & Humidity Deli del N/A SHATBL-WO011 | 2022.10.07
Attenuator Agilent 8494B SHATBL-WO009 | 2022.10.07
Attenuator Agilent 8496B SHATBL-W010 | 2022.10.07
. MPD-DC/6-2 SHATBL-WO015 | 2022.10.07
power splitter MNK S 022.10 07
. Chengdu
Filter kangmaiwei
Constant temperature KSON 2022.01.26
and humidity box
Test SW FALA N/A
3. EMC EMISSION TEST
3.1 CONDUCTED EMISS
3.1.1 POWER LINE CO
The radio frequency vo cted back onto the AC power line on any frequency or
frequencies, within the band 150 k Hz, shall not exceed the limits in the following table.
Conducted Emissionlimit (dBuV)
Quasi-peak Average
66 - 56 * 56-46*
56.00 46.00
60.00 50.00

it applies at the band edges.

“ * marked band means the limitation decreases linearly with the
the frequency in the range.

(2) The i

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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3.1.2 TEST PROCEDURE

a. The EUT is 0.8 m from the horizontal ground plane and 0.4 m from the vertical ground plane
with EUT being connected to the power mains through a line impedance stabilization network
(LISN). All other support equipments are powered from additional LISN(s). The LISN provides
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 is at least 80 cm from the nearest part of EUT chassis.

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

3.1.3 TEST SETUP SATER

~w

Vertical Reference %
/ Ground Plane FTOSMReceiver
—————————
EUT
40cm
LISN
L

=

\ Horizontal Reference

Ground Plane

ted to second LISN.
AMN) are 80 cm from EUT and at least 80 cm

ort units were co

ther metal planes support units.

3.1.4EUT OPERATIN

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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3.1.5 TEST RESULT

Temperature: 26.2°C Relative Humidity:  [53%RH

Test Voltage: AC 120V/60Hz Phase: L

Test Mode: Mode 1
No. Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuVv) (dB) (dBuVv) (dBuVv) (dB)

1 0.2040 33.56 10.08 43.64 63.45 -19.81 QP
2 0.2040 15.62 10.08 25.70 53.45 -27.75 AVG
3 0.5144 33.15 10.04 43.19 56.000 |=12.81 QP
4 0.5144 17.78 10.04 * 46.00 | -18.18 AVG
5 1.0005 34.60 9.94 56.00 | -11.46 QP
6 1.0005 17.63 9.94 -O0gu i:g:-1§43 AVG
7 1.6125 28.36 9.96 ) -17.68 QP
8 1.6125 12.35 9.96 ; AVG
9 9.6990 30.73 '
10 9.6990 13.48
11 27.7080 19.55
12 27.7080 9.32

Remark:

1. All readings are Quasi-Peak a
2. Margin = Result (Result =Re

3. Factor=LISN factor+Cabl
g80.0 dBuY

70

Part 158 CE-Class B_QF
60

Part15B CE-Clazs B_AMe

50

40 1Ly

a0

20

10 .

0.0
0.150 0.500 0.800 (MHz] 5.000

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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Temperature: 26.2°C Relative Humidity: 53%RH

Test Voltage: AC 120V/60Hz Phase: N

Test Mode: Mode 1
No. Frequency Reading Correct Result Limit Margin Remark

(MH2) (dBuVv) (dB) (dBuVv) (dBuVv) (dB)

1 0.3180 29.35 10.32 39.67 59.76 -20.09 QP
2 0.3180 16.70 10.32 27.02 49.76 -22.74 AVG
3 0.6310 28.18 10.16 38.34 56.00 -17.66 QP
4 0.6310 17.02 10.16 27.18 46.00 -18.82 AVG
5 1.2590 24.56 10.16 34.72 56.00 -21.28 QP
6 1.2590 11.77 10.16 21.93 46.00 50 AVG
7 3.8160 16.43 10.24 26.67 . M QP
8 3.8160 9.42 10.24 19.66 (ﬁé%%@ AVG
9 8.8950 22.78 10.15 32.93 2T 0T, QP
10 8.8950 9.38 10.15
11 28.6870 18.51 11.18
12 28.6870 13.63 11.18

Remark:
1. All readings are Quasi-Peak and Avera
2. Margin = Result (Result =Reading + Fa

3. Factor=LISN factor+Cableloss+Li (10dB)
80.0 dBuV

70

BI]\

50

FCC Part 158 CE-Class B_QF

FCC Part1%B CE-Class B_AMe

40

30 A

VM

20

10

0.0
0.150 0.500 0.800 (MHz] 5.000 30,0
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1RADIATED 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 - 1000MHz)

Frequencies Field Strength Measurement Distance
(MH2z) (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

88~216 150
216~960

Above 960

LIMITS OF RADIATED EMISSION

) (at 3M)

FREQUENCY.
AVERAGE
54
Notes:
(1) The limit f erformed according to FCC PART 15C.

FREQUENCY (MHz) | FREQUENCY (GHz)
16.42-16.423 399.9-410 4.5-5.15
16.69475-16.69525 608-614 5.35-5.46
. . 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.1777 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
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 13.25-13.4
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
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
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 322-335.4 3600-4400 Above 38.6
13.36-13.41

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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For Radiated Emission

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP/AV

Start Frequency 9 KHz/150KHz(Peak/QP/AV)

Stop Frequency 150KHz/30MHz(Peak/QP/AV)
200Hz (From 9kHz to 0.15MHz)/
RB / VB (emission in restricted 9KHz (From 0.15MHz to 30MH2z);
band) 200Hz (From 9kHz to 0.15MHz)/

9KHz (From 0.15MHz t0.30MHz)

Spectrum Parameter

Attenuation

Detector

Start Frequency

Stop Frequency

RB / VB (emission in restricted

Auto
Peak/AV
1000 MHz(Peak/AV)
10th carrier hamonic(Peak/AV)
1MHz / 3MHz(Peak)
1 MHz/1/T MHz(AVG)

Setting
Peak/AV
Lower Band Edge: 2310 to 2430 MHz
Upper Band Edge: 2445to 2500 MHz
1 MHz / 3 MHz(Peak)
1 MHz/1/T MHz(AVG)

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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Receiver Parameter Setting
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
3.2.2 TEST PROCEDURE

a. The measuring distance at 3 m shall be used for measurements at frequency 0.009MHz up to
1GHz,and above 1GHz.

b. The EUT was placed on the top of a rotating table 0.8 m (above 1GHz is 1:5:m) above the
ground at a 3 m anechoic chamber test site. The table rotated 360 degree to determine
the position of the highest radiation. jp—

c. The height of the equipment shall be 0.8 m (above 1G
antenna shall vary between 1 m to 4 m. Horizontal and v
set to make the measurement.

d. The initial step in collecting conducted e
mode pre-scanning the measurement f
QuasiPeak detector mode will be re-

m); the height of the test
larization of th tenna are

e. If the Peak Mode measured value is eak Mode Limit,
the EUT shall be deemed to m imi iti ode measurement was
performed.

f. For the actual test configu UT Test Photos.
Note:
Both horizontal and

orthogonal axis. Th

polarities were
ions were repor

d performed pretest to three

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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3.2.3 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

Ground Plane J

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

Turntable
""""" Spectrum
Analyzer
Coaxial Cable
(C) Radiate est-Up Frequency 1GHz
¥
....... Amplifier
15m
,—"/
Turntable 1 to dm Spectrum
Analyzer
-
Ground Plane J _
Coaxial Cable

3.2.4 EUT OPERATING CONDITIONS
Please refer to section 3.1.4 of this report.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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3.2.5 FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
theAmplifier Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic
equation with a sample calculation is as follows:

FS=RA+AF + CL-AG

Where

FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

For example
Frequency FS RA AF
(MHz) (dBuV/m) | (dBpV/m) | (dB)
300 40 58.1

Factor=AF+CL-AG

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
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3.2.6 TEST RESULTS(RADIATEDSPURIOUS EMISSIONS)

Temperature: 23.0(C) Relative Humidtity: 59%RH
Test Voltage: DC 5V Polarization: -

Test Mode: TX Mode

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.

30MHz - 18000MHz

Temperature: 23.0(C) ity: [59%RH

Test Voltage: DC 5V

Test Mode: Mode 1/2/3/4/5/6/7/8/9

1000 4000 7000 10000 18000
(MHzZ)
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Temperature: 23.0(C) Relative Humidtity: |59%RH
Test Voltage: DC 5V Phase: Vertical
Test Mode: Mode 1/2/3/4/5/6/7/8/9/10/11/12 (Mode 1/2/3 worst mode)

2412 Vertical

[=reak — PEAK — Peak Limt___— Average Limit

7000

10000

Temperature:

Relative Humidtity: |[59%RH

Test Voltage: Phase: Horizontal

Test Mode: /3/4/5/6/7/8/9/10/11/12 (Mode 1/2/3 worst mode)

[=reak — PEAK — PeakLimt__— Average Limit

B
1

30 40 60 80 100 300 500 700 900 1000
(MHz)
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1000 4000 7000 10000 18000

Temperature: 23.0(C) glative
Test Voltage: DC 5V e! Vertical
Test Mode: Mode 1/2/3/4/5/6/7/8/9/10/11/12,(Mode 1/ motle)

900 1000
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Relative Humidtity: |59%RH

Phase: Horizontal

Temperature: 23.0(C)

Test Voltage: DC 5V
Mode 1/2/3/4/5/6/7/8/9/10/11/12 (Mode 1/2/3 worst mode)

Test Mode:

[=reak — PEAK

(dBuv)
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Temperature: 23.0(C) Relative Humidtity: |59%RH
Test Voltage: DC 5V Phase: Vertical
Test Mode: Mode 1/2/3/4/5/6/7/8/9/10/11/12 (Mode 1/2/3 worst mode)

2462 Vertical

[=reak — PEAK — PeakLimt__— Average Limit

Note:
‘)ss-Amp.Gain .

or;Margin=Limit-Level.

1. Factor=Ant.F

2. Level contains t

3.802.11b, 802.119, .11n (HT-20), 802.11n (HT-40) mode all have been tested, the worst case

is 802.11b, only show the worstcase.
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3.2.6 TEST RESULTS (BAND EDGEREQUIREMENTS)

(dBuv)

1204

1104

100+

804

704

60

504

40

30

230
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802.11g-Low
Horizontal-Avg

— HPEAK — Peak Limit

— Average Limit

Mk.

Freq.(MHz)

Avg:

2354.048124

2440

Amp.G.(dB)

Pol.

22.7

50.2

2390.000000

22.8

50.2
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120+

110+

100+
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— Peak Limit
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{MHz}

2440




AT 3l
Page 28 of 86Report No.:SHATBL2110018W02

MkK. Freq.(MHz) Level(dBuVv/m) | Limit(dBuV/m) | Margin(dB) | Ant.F/G.(dB/m) | Amp.G.(dB) Pol.
Peak:
1 2343.631526 54.5 74.0 195 22.7 50.2 H
2 2390.000000 72.9 74.0 1.1 22.8 50.2 H
Vertical-Avg
— PEAK — W PEAK — Peak Limit — Average Limit
120+
110+
100 A
]
" &y
]
=
= 70
ﬁ,c.-
50-
401
3,0-
2310 2440
{MHz}
MKk. Freq.(MHz) : mit(dBuV/m) | Margi Ant.F/G.(dB/m) | Amp.G.(dB) Pol.
Avg:
1 2359.725915 23.0 50.2 \%
2 239 . 4 . 23.1 50.2 \%
al-Peak
— WV PEAK — Peak Limit — Average Limit

(dBuV)
8

2310 2440
{MHz}
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0
Mk. Freq.(MHz) Level(dBuV/m) | Limit(dBuV/m) | Margin(dB) | Ant.F/G.(dB/m) | Amp.G.(dB) Pol.
Peak:

1 2348.512573 52.6 74.0 214 23.0 50.2 \Y
2 2390.000000 65.0 74.0 9.0 23.1 50.2 \%
802.11g-High
Horizontal-Avg

— PEAK — HPEAK — Peak Limit - A\r%
120/ m
110+ ‘
100+
90_
2 80
@
=
= 704
ﬁ,c._
(".M
5,0_
2
40+ X
30 |
2440 2500
{MHz}
MK. Margin(dB) | Ant.F/G.(dB/m) | Amp.G.(dB) Pol.
Avg:
1 0.9 22.9 50.2 H
2 14.8 22.9 50.2 H

Horizontal-Peak
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— PEAK — HPEAK — Peak Limit — Average Limit

120+

110+

100+

S

(dBuv)
8

i
5

3 3

e

2440 2500

MK. Freq.(MHz) Level(dBuV/m) Amp.G.(dB) Pol.
Peak:

1 2483.500000 50.2 H
2 2492.238412 50.2 H
Vertical-Avg

PEAK — Peak Limit — Average Limit
1204
1104
100+
90.
2 80
@
=
= 704
B{}_
1
20 2
a0 X
301 | |
2440 2500
{MH7}
MK. Freq.(MHz) Level(dBuV/m) | Limit(dBuV/m) | Margin(dB) | Ant.F/G.(dB/m) | Amp.G.(dB) Pol.
Avg:
1 2483.500000 49.2 54.0 4.8 23.3 50.2 \%
2 2491.875179 40.2 54.0 13.8 23.3 50.2 \%
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Vertical-Peak

— PEAK — W PEAK — Peak Limit — Average Limit

120+

110+

100+

80

T

(dBuv)

40

3,0-
2440 2500

MKk. Freq.(MHz) Amp.G.(dB) Pol.

Peak:

1 2483.500000 50.2 \

2 2492.904476 50.2 Vv

Note: 802.11b, 802.11g, 802. 1n (HT-40) mode all have been tested, the worst

case is 802.11 show the worst case.
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4.CONDUCTED SPURIOUS & BAND EDGE EMISSION

4.1 LIMIT

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement.

4.2 TEST PROCEDURE

Spectrum Parameter Setting
Detector Peak -
Start/Stop Frequency 30 0 10th cartier harmonic

RB / VB (emission in restricted band)

KHz/300.KHz
hold

Trace-Mode:

For Band edge
Spectrum Parameter

Detector

2300 to 2432 MHz
1 2442 to 2500 MHz
RB / VB (emission in re z/300 KHz

Trace-M Max hold

Start/Stop Frequency

4 3DEVIATION FROM STANDARD
No deviation.

4.4 TEST SET

EUT

The EUT which is powered by the Battery, is connected to the Spectrum Analyzer; the RF load

attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

4.5 EUT OPERATION CONDITIONS
Please refer to section 3.1.4 of this report.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O



AT 32

Page 33 of 86Report No.:SHATBL2110018W02

4.6 TEST RESULTS
Temperature: 25C Relative Humidity: |60%
Test Voltage: DC 5V Test Mode: TX b Mode /CHO1, CH11
Mode Frequency(MHz) Test value(MHz) Test value(dBm) Limit(dBm) | Results
11b Antl 2412 2239.7 -44.685 -8.774 Pass
11b Ants 2412 2132.1 -35.363 -7.979 Pass
11b Antl 2462 2515.9 -41.904 -8.466 Pass
11b Ants 2462 2133.0 -35.123 -7.154 Pass
11b Antl 2412
Agilent Spectrum Analyzer - Swept SA
ALIGN AUTD 03:08:05 PMNov 01, 2021 T —
[Marker 2 2.239680000000 GHz | Avg Type: Log-Pur T MR
PNO: Fast Trig: Free Run TDETI‘F" el < =
IFGain:Low #Atten: 30 dB L i SelgctTrac'é"
2. 239 7 G HZJ[I
Ref Offset 0.5 dB 2
10dmiciv Ref 20.50 dBm 685 dBm .
Log =
10.5 ' v
Clear Write|
0.500 3
950 B g8:
-195
295 Trace
-39.5
-485
R e ) e X Hold
£3.5
Start 30 MHz St Hz
Res BW 100 kHz 300 kHz Sweep 283.9 pts) Min Hold|
FUNCTION WIDTH -~
1 N 1 f 10.728 dBm ]
N 1 f z -44.685 dBm
3 View Blank’
4 View
5
6
7
g More
10 | 10f3
1 =
< | 3
IMSG %STATUS
BRI T e m ] TacoDeec
PNO: fa:1w [] #A:én: 30 dB DETIF’ NN SelectTrace’
» Mkr2 2.138 GHz 1
1 of 20. -46.278 dBm
O
10. ~
o Clear Write|
0.500 T
950 - =2l |
-195
=295
-39.5 2
-485 s
595 Fiactt WS PO Atetletanpi i i
£3.5
Start 2.00 GHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.198 s (1001 pts) Min Hold|
FUNCTION WIDTH FUNCTION VALUE e
2.414 GHz 11578 dBm
2.138 GHz -46.278 dBm
3 View Blank’
4 View
5
6
7
g More
10 | 10f3
1 =
< | 3
IMSG %STATUS
11b Ants 2412
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AL RF S0 AC SEMSEINT) ALIGH AUTO O72e:s7PMOCt20,20210 [ |
[Marker 1 2.132060000000 GHz | Avg Type: Log-Pur ace[ -5 5 g | racelDetector
PNO: Fast Trig: Free Run I‘ 1 ‘
IFGain:Low #Atten: 30 dB DET|P M H N Select Trace
Ref Offset 0.5 dB Mkr1 2.132 1 GHz 1
10 dBidiv__Ref 20.50 dBm -35.363 dBm
Log 5
0.5
05m0 Clear Write
-7.98 dBiy
950
195

1
295

=385 '
495 | i.luMJ L“"m |

[P
535 ; L - ..er-"'JL .
R e aaka g
695
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 283.9 ms (1001 pts)

21321 GHz -35.363 dBm
24119 GHz 10.805 dBm

SoLENANEWN

-

=
@
[}

Agilent Spectrum Analyzer - Swept SA
RL RF S0@  AC
Display Line -7.98 dBm

PHO: Fast (5 1S
IFGain:Low #Atte

Ref Offset 0.5 ¢B

10 dBidiv_ Ref 20.50 dBm
Log 2

0.5

Clear Write|
0.500
-7.598 dBr

550
195
295

<385

Min Hold
-35.945 dBm
10.548 dBm .
View Blank N
View
More
10f3
s | &
%‘STATUS‘

11b Antl 2462

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O
o



AT 3l
Page 35 of 86Report No.:SHATBL2110018W02

RL RF S0Q  AC SENSEINT| ALIGN AUTD 033233 PMNovOL 2028 [
[Display Line -8.47 dBm | Avg Type: Log-Pur Tace[ -5 15| IracelDetector
PNO: Fast (50 1tig:FreeRun I‘ 1 ‘
IFGain:Low #Atten: 30 dB DET|P M H Select Trace
Mkr2 2.515 9 GHz, 1
Ref Offset 0.5 ¢B
1L%gdBldiv Ref 20.50 dBm -41.904 dBm
1
0.5
1 500 Clear Write|
950 47 ol
195
298 [ ; Trace Average
395
495 A'w“mm’ " LJ am
595 by A " l o . — st Pomcintin oo
695
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 283.9 ms (1001 pts)

24624 GHz 11.714 dBm
25159 GHz -41.904 dBm

_SowE~NANRWY

RL RF S06  AC
[Marker 2 2.276000000000 GHz
PNO: Fast )
IFGain:Low
>
Ref Offset 0.5 ¢B
10 dBidiv__ Ref 20.50 dBm
Log T
105
Clear Write
0.500
9.50
-185
295

<385

Stop 25.00 GHz
Sweep 2.198 s (1001 pts) Min Holdl
ITH FUNCTION VALUE |3
10.595 dBm
-46.392 dBm
View Blank N
) View
More
10f3
| B =
%‘STATUS‘

11b Ants 2462
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RL RF S0Q  AC SENSEINT| ALIGN AUTD o7aEFPMoOct2g, 2021 [
[Marker 2 2.132760000000 GHz | Avg Type: Log-Pur mace[To3q5 ¢ | Tracefetector
PNO: Fast Trig: Free Run T Iw 1 +
IFGain:Low #Atten: 30 dB perlP SelectTrace’
Mkr2 2.132 8 GHz 1
Ref Offset 05 dB
10 dBidiv__Ref 20.50 dBm -35.123 dBm
Log 1
0.5 y
e \ Clear Write|
-7 .40 dBrg
-9.50
-19.5
=295
-39.5
-48.5
B9 A o o + &
-63.5
Start 30 MHz Stop 3.000 GHz
Res BW 100 kHz

#VBW 300 kHz Sweep 283.9 ms (1001 pts)

24624 GHz
2.133 GHz

12.291 dBm
-35.123 dBm

_SowE~NANRWY

-

=
@
[}

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC
[Marker 2 2.132760000000 GHz
PNO: Fast ()
IFGain:Low #Atte
>
Ref Offset 0.5 ¢B
10 dBidiv_ Ref 20.50 dBm
Log T
0.5
Clear Write|
0.500
-7 .40 dBrrg
550
195
PrY] v
385
-48.5
595 l‘-.num._ Al b,
£95
2.00 GHz
0 kHz #VBW 300 k Sweep 2.198 s (1001 pts) Min Holdl
460 GHz 11.835 dBm .
z -36.410 dBm
View Blankb
) View
g § More
10 R ; b 10f3
1 3 |
< s i | =

MSG IIHSTATUS ‘
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Band edge(it's also the reference level for conducted spurious emission)

Page 37 of 86Report No.:SHATBL2110018W02

Mode Frequency(MHz) Test value (dBm) Limit(dBm) Result
11b Antl 2412 -33.646 -8.774 Pass
11b Ants 2412 -30.012 -7.979 Pass
11b Antl 2462 -38.967 -8.466 Pass
11b Ants 2462 -42.658 -7.154 Pass

11b Antl 2412

Agilent Spectrum Analyzer - Swept SA

RL RF S50Q AC SEMSE:INT] ALIGN AUTO 02:23:48 PM Nov 01, 2021
[Marker 2 2.397075000000 GHz | Avg Type: Log-Pur L AP Marker
PNO: Fast Trig: Free Run Avg|Hold:>100/100 Iw 1 +
IFGain:Low #Atten: 30 dB perfP Marker Table
Mkr2 2.397 075 GHz||on Off|
Ref Offset 0.6 dB 20
10 gBiaiv__Ref 20.50 dBm -33.646 dBm
0.2 it Marker Count
0500 ﬁlﬂm V""Ml “'1 - [Oﬁ]’
90 - SRR
-19.5
-29.5
-39.5
185 Rt Al b L I ST Spe.
595
9.5
Start 2.31000 GHz Stop 2.4
Res BW 100 kHz

2400000 GHz
2397075 GHz

Sovo-wanswn-fs

#VBW 300 Kk

=
il
[}

T
[ si

-
Agilent Spectrum Anal LSA
RL RF

[Marker 2 2.398

AC
0000000 GHz
PHO: Fast

11b Ants 2412

SEMSE:IMT] ALIGN AUTOD

p 12.93 ms (10
———

06:46:17 PM Oct 20, 2021

Avg Type: Log-Pwr
Run Avg|Hold:>100/100

e Marker

DET|P 1T

IFGain:Low Marker Table
MKkr2 2.398 560 GHz||on off|
Ref Offset05 B on
iv__Ref 20.50 dBm -30.012 dBm
L Marker Count
ST om”
1 B
z\r \' Couple|
P . ! \ Markers
38 A o on
Bl kL
9.5
Start 2. Stop 2.44500 GHz
Res B #VBW 300 kHz Sweep 12.93 ms (1001 pts)
FUNCTION WIDTH FUNCTION VALUE
1 F 2.400 000 GHz 7.979 dBm
N 2.3098 560 GHz 30.012 dBm
3 All Markers offl|
5
6
7
g More
10 b 20f2
1 g
< | =
IMSG %‘STATUS‘

11b Antl 2462
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RL RF S0Q  AC SENSEINT| ALIGN AUTD 022755 PMlov 0L, 2028 [
[Marker 2 2.514645000000 GHz | Avg Type: Log-Pwr acel =35 8 Marker
PRO: Fast Trig: Free Run Avg|Hold:> 1001100 g /
IFGain:Low #Atten: 30 dB perlP Marker Table
Mkr2 2.514 645 GHz||on off
Ref Offset 0.5 ¢B =0
10 gBiclv__Ref 20.50 dBm -38.967 dBm
ns R Marker Count
SO >
¥ 1 [Off]
-9.50 HJ i
185 r \I Couple
205 2 Markers|
[¢] Off
-335 j"w W”"w .r""’ n on
e N e e M e
-59.5
-63.5
Start 2.43000 GHz Stop 2.56500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 12.93 ms (1001 pts)
L v
2.483 500 GHz 8.466 dBm
2514645 GHz -38.967 dBm
3
4
5
6
7
8
9
0
1

Ao

Agilent Spectrum Analyzer - Swept SA
RF A

C
Marker 2 2.487375000000 GHz .
PNO: Trig: Free Run
i #Atten: 30 dB
NextPeak|
Ref Offset 0.5 dB
10 dBidiv._ Ref 20.50 dBm
Log
05
Next Pk Right|
0.500
950
195
295 Next Pk Left]
395 P
495 LA NTIRI R ff_dﬂ.vlwnwm —
Marker Deltal
Stop 2.56500 GHz
#VBW 300 kHz Sweep 12.93 ms (1001 pts) MKr—CF|
Mkr—RefLvl
More|
10f2
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Temperature: 25C Relative Humidity: |60%
Test Voltage: DC 5V Test Mode: TX g Mode /CHO1, CH11

Mode Frequency(MHz) Test value(MHz) Test value(dBm) Limit(dBm) | Results
11g Antl 2412 2239.7 -42.895 -12.650 Pass
11g Ants 2412 2133.0 -32.089 -11.973 Pass
11g Antl 2462 2400.1 -42.873 -13.199 Pass
11g Ants 2462 2132.8 -34.133 -11.639 Pass

11g Antl 2412

Agilent Spectrum Analyzer - Swept SA
RL RF S0a AC SENSEINT] ALUGHAUTO 034422 PMNov 04,2021 [0 o
[Display Line -12.65 dBm | Avg Type: Log-Pwr wece[[Z3455| | racellerector

PNO: Fast 0 Trig: Free Run

T
IFGain:Low #Atten: 30 dB DETIF’ MHMMNN

SelectTrac

— e
Mkr2 2.239 7 GHz||ie i

Ref Offset 0.6 dB

10 geiciv__Ref 20.50 dBm -42.895WBm :
105 : R
 Clear Write|
0.500 IR,
-9.50 .
-185 {34
295 Trace Averal
2 :
398
495 M
] S . "
-65.5
Start 30 MHz Hz
Res BW 100 kHz 300 kHz ep 283.9 ts) Min Hold
_
1 N 1 f 2, 6.619 dBm
N 1 f -42.895 dBm )
3 View Blank
4 View’
5
6
7
: More
10 ) 10f3
1 <
< | 3
IMSG Eb,STATUS
] RL RF S0Q  AC ALIGN AUTD 03:44:58 PMMNov 01, 2021
2 2.147680000000 GHz | Avg Type: Log-Pwr TRACE[ 545 6 Trace/Detector
PNO: Fast Trig:F o
Fosinon ™+ #Atten:3 cer 1 Select Trace |
Mkr2 2.148 GHz 1
-45.206 dBm
Clear Write|
04
9.5 = e
-185
-295
398
e %WWW‘\’W" -
585 bt g | g, g 40 Tl
-65.5
Start 2.00 Stop 25.00 GHz
Res BW 100kHz #VBW 300 kHz Sweep 2.198 s (1001 pts) Min Hold
[ v [ FUNCTION [ FUNCTIONWIDTH FUNCTIONVALUE |
1 f 2.414 GHz 4.835 dBm
1 f 2.148 GHz -45.206 dBm )
3 View Blank
4 View’
5
6
7
: More
10 ) 10f3
1 <
< | 3
IMSG Eb,STATUS

11g Ants 2412

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-05 Release date:2021-09-01 Version No.A/O


file://192.168.1.168/01-案件管理/FCC%20抽检测试/2006ReportFormats/ReFoDatabase/InputPowers.doc

Page 40 of 86Report No.:SHATBL2110018W02

AL RF S0 AC SEMSEINT) ALIGH AUTO OmaupMoOct20,2028
[Display Line -11.97 dBm | Avg Type: Log-Pwr Tate[ -5 15| IracelDetector

PNO: Fast (50 1tig:FreeRun I‘F“NNNN!\]

IFGain:Low #Atten: 30 dB DET] Select Trace

Ref Offset 0.5 dB Mkr2 2.132 8 GHz 1
1L%gdBldiv Ref 20.50 dBm -35.066 dBm
1
0.5

05m0 Clear Write
9.50 14 a7 o
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- ¥ —1
[

535 Lk " AT u.ww %WM
== el !
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Res BW 100 kHz #VBW 300 kHz Sweep 283.9 ms (1001 pts)

I
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@
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Agilent Spectrum Analyzer - Swept SA
RL RF S0@  AC
[Marker 2 2.132760000000 GHz

PHO: Fast (5 1S
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Ref Offset0.5 ¢B
EggBldiv Ref 20.50 dBm
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