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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Samsung Electronics Co.,Ltd.
EUT DESCRIPTION: BLE Transceiver
MODEL: WBA210M
SERIAL NUMBER: Proto type
DATE TESTED: 2021-11-03 ~ 2021-11-12;
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 5 Complies

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
Anthony Kim Robby Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

IC RSS-GEN Issue 5.

IC RSS-247 Issue 2.

ourwWNE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
[ ] Chamber 1
X] Chamber 2
X] Chamber 3
Used ISED Test Site Reg.(company number): 2324L
CAB ldentifier: KR0161

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation can
be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB
4.3. DECISION RULES
Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
4.4. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.01dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a BLE Transceiver.
This test report addresses the DTS (BLE) operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range ot Power Output Power Output Power
ode
[MHZz] Mode [dBm] [mW]
Peak 8.310 6.78
2 402 ~ 2 480 1Mbps
Average 8.130 6.50

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antennas, with maximum gain of 1.35 dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Power verification

The Output Power of two packet lengths(37 pkt, 255 pkt) are all investigated, the 1 Mbps(37 pkt)
power is the worst case. All tests were performed in this mode.

Frequency Conducted
Mode Burst Avg
[MHZ] [dBm]
2402 7.966
1Mbps
(37 pkt) 2440 8.130
2480 8.067
2402 7.841
1Mbps
(255 pkt) 2440 8.035
2480 7.977
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Notebook LG 15UD490 MEZ66836767 N/A
Adaptor Chicony Power
(for Notebook) Technology A12-065N2A AG19034C140 N/A
(Suzhou) Co.,Ltd.
Data Cable N/A N/A N/A N/A
Test Jig Board SAMSUNG N/A N/A N/A

/O CABLE

DC Power
1 & 1 Flat Unshielded 0.1m N/A
Data
DC Power
2 & 2 Micro USB Shielded 1.0m N/A
Data
TEST SETUP

The EUT is a unit with test jig board during the tests.
It was controlled by entering the test mode using a Notebook.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

L , -
0 9000008

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

AC Main

LEERELTER)
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6. MEASUREMENT METHOD
6 dB BW : KDB 558074 DO1 v05r02, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r02, Section 8.4.

QOut-of-band Emissions (Conducted) : KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Non-restricted Bands: KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Restricted Bands : KDB 558074 D01 v05r02, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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DATE: 2021-11-18

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List

Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 2022-08-19
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2022-08-13
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Horn, 18 GHz ETS 3115 00167211 2022-07-27
Antenna, Horn, 18 GHz ETS 3115 00161451 2022-08-15
Antenna, Horn, 18 GHz ETS 3117 00168724 2022-07-27
Antenna, Horn, 18 GHz ETS 3117 00168717 2022-08-15
Antenna, Horn, 40 GHz ETS 3116C 00166155 2022-08-04
Preamplifier ETS 3116C-PA 00168841 2022-08-04
Preamplifier, 1000 MHz Sonoma 310N 341282 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1876511 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1896138 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 2029168 2022-08-02
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 2022-08-04
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 2022-08-04
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY60070693 2022-01-03
Average Power Sensor Agilent/ HP u2000 MY54270007 2022-08-04
Average Power Sensor Agilent/HP u2000 MY54260010 2022-08-04
Attenuator PASTERNACK PE7087-10 A001 2022-08-03
Attenuator PASTERNACK PE7087-10 A008 2022-08-03
Attenuator PASTERNACK PE7004-10 2 2022-08-02
Attenuator PASTERNACK PE7087-10 A009 2022-08-03
EMI Test Receive, 40 GHz R&S ESU40 100439 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2022-08-02
EMI Test Receive, 3 GHz R&S ESR3 101832 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 019 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 020 2022-08-02
LISN R&S ENV-216 101837 2022-08-05

UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver9.5
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8. TEST RESULTS SUMMARY

FCC Part IC . . Test
Section Section Test Description Test Limit Condition Test Result
15.247 RSS-247 : .
Occupied Bandwidth(6dB > 500kHz PASS
@2 | 520 P (6dB)
2.1051, RSS-247 Band Edge / Conducted
15.247(d) 5.5 Spurious Emission -20 dBc PASS
15.247 RSS-247 Conducted
: ) TX conducted output power <30dBm PASS
(b)) | 54(d) PP
15.247(e) RSS-247 PSD < 8 dBm/3kHz PASS
5.4(b)
RSS-GEN . .
15207(a) | Clause | ACPowerLine conducted Section11 | ~owerline | p,gg
emissions conducted
7.288.8
15.205 RSS-GEN
' ' Clause Radiated Spurious Emission | < 54dBuV/m(Av) | Radiated PASS
15.209 8.9& 810
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS
None; for reportin

urposes only.

2 400 ~ 2 483.5 MHz Bands

1 Mbps [37pkt] | 0.3902 | 0.6254 | 06239 | 6239 | 2.05 2.563
KEYSIGHT nput RF Input 7 50 0 Atten 30 dB PNO Fast HAvg Type: Vollage 123456
RL —.— Algn: Auto ml?;) Preamp: Of I(éagmoﬁm Trig: Froo Run WWW W W W
NFE. Adaplive Sig Track. Off PNNNNN
1 Specium N Ref Lyl Offset 0.50 dB AMkr3 625.4 psf
Scale/Div 10 dB Ref Level 20.00 dBm 0.42 dBj
Log 1] [ 281 3071 I *

a \ \ [

Center 2.402000000 GHz Video BW 3.0 MHz Span 0 Hz,
Sweep 2.00 ms (20001 pts)

5 Marker Table v
| Mode Trace Scale % X Y | Function Function Width Fmdhon\oh\ueqﬂ
| N 1 t 150.9 ps| 7.520 dBm_
2 M 1 1 A 380.2 ps (A 0.4516 dB
[ AT 1 .4 US| 04218 d8
[ [
! !
w9 m? e | ute| A [BH 32

1 Mbps(37 pkt)
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DATE: 2021-11-18

9.2. 6 dB & 99% BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
9.2.1. 1 Mbps
Frequenc 6 dB Minimum 99%
Channel [ﬁ/le] Y | Bandwidth Limit Bandwidth

[kHz] [kHz] [kHz]
Low 2 402 0.7079 500.0 1001.3
Mid 2 440 0.7197 500.0 1004.1
High 2 480 0.7165 500.0 9993
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9.2.2. 6 dB & 99% BANDWIDTH PLOTS

. 1Mbps/6dBBandwidth | 1Mbps/99%Bandwidth |

[KEVSIGHT [om = g 7 5T e G0 g e Wi [Center Frecy 3 A0000000 G KEYSIGHT inpir k- npud 7 500 Aflen 0B [ing Fiee Ran[Center Fraq 9 405000000 GF
IRt Coractons: On  Preempr O |Cater OF g+ 001100 Comactons: On  Prasergr Off o OF gt 1034100
| G o aute Fre Ref-Int (5) #IF Cain: Low [Redio Stct None g auto Frec e Irt(5) I Cain: Low [Redio Sid Nons
acapive o Adaptve
1 Graoh N Ref Lvl Offset 0.50 4B 1 G M RefLvi Offset 0.50 08
Scale/iv 10.0 48 Ref Value 30.00 dBm Scaleliv 10.0 a8 Ref Value 20.00 dBm
Log Log
S L
y S
W
Mot
Center 2.402000 GHz #Wideo BW 300,00 kHz Span 3 MHz Center 2.402000 GHz #Video BW 500,00 kHz Span 3 MHz]
#Res BW 100.00 kHz. Sweep 5.00 ms (1001 pis) F#Res BW 30.000 kHz #Sweep 100 ms (1001 pis)
2Metes | 2morncs: "
‘Ocoupied Bardwidth | Dcoupied Bandwidth
11658 MHz Total Pawer I 15.1 dgm 1.0013 MHz Total Pawer | 15.6 dBm
Transmi Freq Error 42,300 kHz % of OBW Pomer 20,005 Transmit Freq Error 33431 kH2 9% f OBW Power 99.00%
X 4B Banawidih TOT.8 KMz xd8 50008 X 48 Bandwidth 5736 KHz x8 50008
Mov 03, 2021 A | (0] [ #] Nov 12, 2021 | (0] [ |
o0 |7 e SRR | e ol ? s LIS
KEYSIGHT inpur i Ppi /0D Aen AdH Ingr e Run[Genter brac 2 440000000 G KEYSIGHT inpirt ki input #5006 Afen 40 a8 Ing bres fin [Genter oy 2 440000000 (7
L 1 Coracions: On  Premgy Off walHokt=-1 00100 - Comactons: O Proemmys OFF it 1084100
52 g o Freaq Ref-Int (5) #IF Cain: Low [Redio St None Align: Auts e Ref- rt (5) #IF Cai Low [Radio Sid None
ol NFE: Adapiivs o NFE Adeptive
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REPORT NO: 4790173298-FR1V2
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

LIMITS

OUTPUT POWER

FCC §15.247 (b) (3)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using ANSI C63.10(2013) under section 11.9.1.1

utilizing spectrum

analyzer.
RESULTS
9.3.1. 1 Mbps
Frequency Peak Power Limit Margin
CrgrTe. [MHZ] [dBm] [dBm] [dB]
Low 2402 8.15 30.00 -21.85
Mid 2440 8.31 30.00 -21.69
High 2480 8.26 30.00 -21.74
Worst 8.31 30.00 -21.69
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DATE: 2021-11-18

9.3.2. PEAK POWER PLOTS
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REPORT NO: 4790173298-FR1V2

FCC ID: ASBLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband RF frame average power sensor.
The cable assembly insertion loss and duty cycle correction factor were entered as an offset in
the power meter to allow for direct reading of power.

RESULTS
9.4.1. 1 Mbps
Frequency AV Power AV Power
ULl [MHZ] [dBm] [MW]
Low 2402 7.966 6.261
Mid 2440 8.130 6.501
High 2480 8.067 6.407
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REPORT NO: 4790173298-FR1V2
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

9.5.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater

POWER SPECTRAL DENSITY

than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
9.5.1. 1Mbps
Frequency PSD Limit Margin
SEE [MHz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2402 -5.15 8.00 -13.15
Mid 2440 -4.93 8.00 -12.93
High 2480 -4.63 8.00 -12.63
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DATE: 2021-11-18

9.5.2. PSD TEST PLOTS
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement.
Therefore, spurious emissions are required to be 20 dBc.

RESULTS
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FCC ID: ASLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

9.6.1. 1 Mbps
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

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

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements. (Restriced bandedge, Final detection of spurious harmonic emissions)Duty
cycle factor = 10 log (1/x). For this sample: For 1 Mbps, DCF = 10log(1/0.6239)=2.05 dB

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 kHz for peak measurements.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9kHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open field test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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DATE: 2021-11-18

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. 1 Mbps

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZI:UL SUWON Lab Chamber 3 2821 Nov 11 11:45:85
Restricted Bondedge
s Project Number:4758173298
Client:SS UD
Config:X
Mode :BLE_24682MHz
185 Tested by:25918 /\
o5 \
T
T 85
G
N
5 =5
IO 7 ......
5
=
é 6
o 2
= 55 AverageilLimit (dBul/m) " . ™ ) M
i inenetiwbstonet NP 4\W Whi N
45 @ . \
| " il ” R WA " R = i W
Moped Ll e et el " Vot " y L
35
2.31 18 .5MHz/ 2.415
Frequency (GHz)
Range (6H2) REU/VBU Ref/Attn  Det/Avg Mode Suep Pis Foups/llade Fosition Range (6H2) B/ Ref/Atin  Det/fivg Mods Sweep Fts foupa/liode Fosition
1:2.31-2.415 INC-EB)/ 112/15  PEAK/LogPur-Uiden  SnsecCuto)  B80B8  HAXH 265 degs 166 cn H| 2:2.31-2.415 HC-6BI/M  112/15  AER/Pur Avg(RHS)  Gncec(Autc) 8083 1B0TAUS 265 degs 166 ca H

Trace Markers

Meter
: Corrected . ) ’ )
Frequency Readin Average Limit Margin Peak Limit PK Margin Azimuth Height
Mark Det 117_00218957 | 10dB_ATT[dB] D 8 R Pol
arker (GH) p el 3117_0021895 0dB_ATT[dB] C Corr (dB) eading dBuvim) @) (@Buvim) @®) (Degs) om) olarity
(dBuV/m)

(dBuv)
1 +2.39 47.31 Pk 328 254 0 54.71 - - 74 19.29 265 166 H
2 *2.38645 51.05 Pk 32.7 254 0 58.35 - - 74 1565 265 166 H
3 +2.39 32.92 RMS 32.8 254 2.05 42.37 54 1163 - - 265 166 H
4 *2.36979 372 RMS 32.7 254 2.05 46.55 54 745 265 166 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

VERTICAL RESULT

| 5 _SUWON Lab Chomber 3 2021 Nov 11 13:12:87
Restricted Bandedge
- Project Number:4798173298
1 Client:SS UD
Config:X
- Mode :BLE_2402MHz
18 Tested by:25910
95
3 e
-
(9
@ i
> 75 {
. |
N
=
a b 1
S I
sel.. PverageiLinit (dBul/m) | |
| \
T TRR T IIRRTTONT WA D I A A D A B ‘éu Ll \\M.MM
45
4
! 3
35
2.31 T8 .5MHz/ 2.415
Frequency (GHz)
Ronge (GHz) REU/VBW Ref/fittn  Det/fivg Hode Sueep Pts  #Sups/Mode  Position Range (6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Fosition
31 > L ol it 1 K/L 0 B 3] BO0E MAX] 5 1 m
Trace Markers
Meter Corrected
Frequency Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker Reading Det 3117_00218957 10dB_ATT[dB] DC Corr (d8) Reading Polarity
(GHz) Py (@Buvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *2.39 4164 Pk 328 254 0 29.04 E - 74 24.96 265 166 %
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Page 28 of 41

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 4790173298-FR1V2

FCC ID: ASBLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WZKUL SUWON Lab Chamber 3 2821 Nov 11 13:29:22
Restricted Bandedge
s Project Number:4750173298
Client:SS UD
Config:X
- Mode :BLE_2480MH=z
18 Tested by:25910
95
o
D
c
o]
N
C
a
T
‘s
~
>
J
[44)
N
A [ i
WWWWWWMWMMW“ VTR TRRY YRR
¥ .
o WM/’ % M b don " —— ooy
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Ronge (GHz) Ref/fitin  Det/fivg fode Sueep Pts  #Sups/Hade Position Ronge (6Hz) REW/VBY Ref/Attn  Det/fivg Mode Sucep Pts toups/Mode Position
1:2.46-2.563 1M(-6aB)/3M 12/15 PEAK/LogPur-Video  BmsecChuto) 8088  MAXH 271 degs 288 cn H| 2:2.46-2,563 1HC-6dB) /M 12/15 AUER/Pur Avg (RS msec(Auto) 8888  18BTAVG 271 degs 288 cn H
Trace Markers
Meter Corrected
Frequency N DC Corr Average Limit Margin Peak Limit PK Margin Azimuth Height
Marker (GH2) FE:;:I\?)Q Det 3117_00218957 10dB_ATT[dB] @) (3;:@/?) (dBuVim) @) (@Buvim) @®) (Degs) cm) Polarity
1 *2.4835 45.98 Pk 329 -25.3 0 53.58 74 -20.42 271 288 H
2 *2.4957 52.27 Pk 32.9 -25.3 0 59.87 - - 74 -14.13 271 288 H
3 *2.4835 33.75 RMS 32.9 -25.3 2.05 43.4 54 -10.6 - 271 288 H
4 2.51195 35.67 RMS 329 -25.2 2.05 45.42 54 -8.58 271 288 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

VERTICAL RESULT

| ol SUWON Lab Chomber 3 2021 Nov 11 13:36:23
Restricted Bandedge
= Project Number 4758173258
" Client:SS UD
Config:X
Mode :BLE_2488MHz
185 Tested by:25910
g5
G
D
(9
a
> 71:
‘s
3
g o5
2
Average Limit (dBuU/m)
55 {
T AT KV TRYIA Sl TR NTROYT TR TN T T ROV TV WP PRV | TOF FRT Y bt " A
s ol h b o i '
45
3 4
@ (w]
35
2.46 18.3MHz/ 2.563

Frequency (GHz)

Ronge (6Hz) RBU/VBW Ref/Attn  Det/Avg Hode Sueep Pts  #Sups/Mode  FPosition Ronge C6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sueep Pts #5ups/Mode FPosition
6-2.563 0 K/Log! den  Bnsec(futo)  B0BD  MAX 1 degs 288 cn

Trace Markers

Meter Corrected
Marker F'fg:")“y R(:;z:c;g Det 3117_00218957 10dB_ATT[dB] D‘(:dg;" (Zz;:\d)/r:'?) A"(Z'Baf\‘j/"”"')"" M(:E)'" T:;E\'/‘,‘m;‘ PK (Z';)'g'" /?SLHQL:; ":zg;“ Polarity
1 *2.4835 41.76 Pk 32.9 -25.3 0 49.36 - - 74 -24.64 271 288 \%
2 2.51331 45.07 Pk 32.9 -25.3 0 52.67 - - 74 -21.33 271 288 \Y
3 *2.4835 32.55 RMS 32.9 -25.3 2.05 42.2 54 -11.8 - - 271 288 \Y
4 * 2.48845 33.07 RMS 32.9 -25.2 2.05 42.82 54 -11.18 - - 271 288 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 30 of 41
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| HZUL SUWON Lok Chomber 3 2821 Nov 11 15:59:89
Rodioted Emissions 3-Meters
Project Number:4798173298
168 Client:SS UD
Config:X
Mode :BLE_2482MHz
9@ Tested by:25918
86
e
T 7
N
c
£ 68
- Avg Limit (dBulU/m)
=
3 50 :
w a 3
el
S iy .J«W%Nummﬂ“ o a i
48 L BN PR
i
i AR
3B LA ot
20
1 18 18
Frequency (GHz)
Rargs (612) REU/UBU Ref/Attn  Det/Avg Mode Sueep Pis  #oupa/ode Pasition Rangs (6H2) REU/UBH Ref/Atin  Det/fvg Mode Sweep Ple  #ops/fode Position
1:1-3 -6/ 112/15  PEAK/LogPur-Video  Auto 5608 HAcH 0-3degs 150 3:3-18 1HC6c8)/30k  87/5 PERK/LagPur-Videa  uto 16k MK 0-360degs 150 cr
HZUL SUWON Lok Chamber 3 2821 Nov 11 15:59:89
Radioted Emissions 3-Meters
90 Project Number:4798173298
! Client:S5 UD
Conf igiX
Mode :BLE_2482MHz
98 Tested by:25918
80
T o7
I
C
I
- 66
7 fAvg Limit (dBul/m)
~
>
2 5@ =
° 7 @ o
48 1 6
36
28
1 19 18
Frequency (GHz)
Range (62) REU/UBU Ref/Attn  Det/Avg Made Sueep Pis  #oups/iode Pasition Range (6z) REL/UBH Ref/Atin  Det/fvg Mode Sweep Plo  #opofiode Position |

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

RADIATED EMISSIONS

Meter Corrected
Frequency Reading et 3117_0021895 1008_ATT[dE] bC Cor (d8) Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polaity
(GHz) @y 7 mavin) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*1.59796 51.01 PK2 28.9 -26.4 0 53.51 - - 74 -20.49 155 100 \%
*1.59843 34.82 MAv1 28.9 -26.4 2.05 39.37 54 -14.63 - - 155 100 Vv
Fowens | g | per | U229 | wouer | occaron) E’éﬁ/’;‘: potmi | Megn | pesumt | Maon | A |G|
(dBuv) BuV/m
3.19955 54.52 PK2 33.5 -33.5 0 54.52 - - 74 -19.48 159 107 Vv
*4.80348 48.58 PK2 34.6 -30.4 0 52.78 - - 74 -21.22 126 101 Vv
* 4.80352 39.43 MAv1 34.6 -30.4 2.05 45.68 54 -8.32 - - 107 100 H
*4.80352 46.87 PK2 34.6 -30.4 0 51.07 - - 74 -22.93 107 100 H
* 4.80365 42.23 MAv1 34.6 -30.4 2.05 48.48 54 -5.52 - - 126 101 Vv
7.20539 41 PK2 36.1 -26.1 0 51 - - 74 -23 219 102 H
9.60715 37.38 PK2 37.3 -22.1 0 52.58 - - 74 -21.42 96 100 H
9.6079 37.14 PK2 37.3 -22.1 0 52.34 - - 74 -21.66 0 111 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

MID CHANNEL RESULTS

1HZUL SUWON Lok Chomber 3 2821 Nov 11 15:84:084
Rodioted Emissions 3-Meters
Project Number:4798173298
1ee Client:SS UD
Config:X
Mode :BLE_2448MHz
98 Tested by:25918@
86
o
TP
o
N
5
£ 68
~ Avg Limit (dBulU/m)
E
~
E 50 g 4
M W 3 T —
“ M T
eidmtiam
e AN
36 -
26
1 18 18
Frequency (GHz)
Rargs (6Hz) REU/UBU Ref/Attn  Dot/Avg Made Susep Ple  #oupa/ode Pasition Rarge (6Hz) REUI/UBl Ref/Attn  Det/Avg Mode Sweep Pls  ¥oupa/fods Position
1:1°3 H-6dB3/3k  112/15  PERK/LogPur-Video  nsec(Auto) G880 MAXH 0-360degs 288 3:3-18 IHC-682/30k  B1/5 PERK/LogPur-Uideo  1.dsecCPuto) 16k MAH 8-36Bdegs 190 o
1HZUL SUWON Lak Chamber 3 2821 Nov 11 15:84:04
Rodioted Emissions 3-Meters
Project Number:4798173298
lea Cliznt:SS UD
Config:X
Mode :BLE_2448MHz
98 Tested by:25918
86
o
>
C
0
Z 6@
i~ Avg Limit (dBuU/m)
N
=
J 58
g g 3
~ [w] (w]
7| SOOI SIS V. .. uccsoafSO0000040004URSSRTS NSRS OUSUOUUURRSSRRIT N SUSSNRRRR USROS SOORIRROONS WSSO SO L i s
368
26
1 18 18
Frequency (GHz)
Rargs (62 REU/UEU Ref/Attn  Det/Avg Mode Sueep Pis  #oupa/ode Pasition Range (6H2) REUU/UB Ref/Attn  Dat/Avg Mode Sweep Pla  ¥ops/fode Position

VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least
20dB below the specification limit.
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

RADIATED EMISSIONS

Meter Corrected N
e | i | ow | S s | oo | mw | AT |t | i |t | eme el o
* 4.88052 46.9 PK2 34.7 -31.2 0 50.4 - - 74 -23.6 108 100 H
*4.87953 39.68 MAv1 34.7 -31.2 2.05 45.23 54 -8.77 - - 108 100 H
*4.87962 48.81 PK2 34.7 -31.2 0 52.31 - - 74 -21.69 127 100 \%
*4.87968 41.84 MAv1 34.7 -31.2 2.05 47.39 54 -6.61 - - 127 100 \%
*7.3193 40.15 PK2 36 -25.4 0 50.75 - - 74 -23.25 218 100 H
*7.3193 30.46 MAv1 36 -25.4 2.05 43.11 54 -10.89 - - 218 100 H
9.75908 37.14 PK2 375 -21.7 0 52.94 - - 74 -21.06 99 100 H
9.75908 37.68 PK2 375 -21.7 0 53.48 - - 74 -20.52 104 100 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4790173298-FR1V2

FCC ID: ASBLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

HIGH CHANNEL RESULTS

1HZUL SUWON Labk Chamber 3 2821 Nov 11 13:59:87
Rodioted Emissions 3-Meters
Project Number:4798173298
1ee Client:SS UD
Config:X
Mode :BLE_2488MHz
98 Tested by:25918@
86
E
TP
o
N
5
£ 68
" Avg Limit (dBuU/m)
£
3 50 1 5
k WAt 1 4 i
4@ " o IO N
b . ‘M_VMWM
|
3 it
26
1 18 18
Frequency (GHz)
Rargs (612) REU/UBU Ref/Attn  Dot/Avg Made Sueep Ple  #oupa/iode Pasition Rarge (6Hz) REU/UB Ref/Attn  Det/Avg Mode Sweep Ple  ¥Supa/fods Position
1:1°3 H-6dB/3k  112/15  PEAK/LogPur-Video  Ensec(Auta) 6880 MAXH 0-360degs 15 3:3-18 IHC-682/30K  B7/5 PERK/LogPur-Uideo  1.dsecCPuto) 16k MAH 8-368degs 190 o
1HZUL SUWON Lak Chamber 3 2821 Nov 11 13:59:87
Rodioted Emissions 3-Meters
Project Number:4798173298
168 Clicnt:S5 UD
ConfigiX
Mode :BLE_2488MHz
98 Tested by:25918
86
o
>
C
0
= 6@
= Avg Limit (dBuU/m)
E
>
> 50
2 2 a
= a
L YT T
368
26
1 18 18
Frequency (GHz)
Rargs (62 REU/UEU Ref/Attn  Det/Avg Made Sueep Pis  #upaiode Pasition Range (6H2) RELU/UB Ref/Attn  Dat/Avg Mode Sweep Pla  ¥ops/fode Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least

20dB below the specification limit.
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

RADIATED EMISSIONS

Meter Corrected
F’fg:'fz’;cy R(;;:C)g Det 3117 00168717 |  3GHz_HP[dB] DC Corr (dB) g;:‘\j/‘/:g) ngum; M(Z'g)‘" Tj;:\'/‘):;‘ M(Z'g)‘" ’?S(':g"s‘;' F::‘r?‘;" Polarity
*4.96051 47.66 PK2 34.7 -30.9 0 51.46 - - 74 -22.54 125 283 H
* 4.95958 41.08 MAv1 34.7 -30.9 2.05 46.93 54 -7.07 - - 125 283 H
*4.9595 44.28 PK2 34.7 -30.9 0 48.08 - - 74 -25.92 254 253 \Y
*4.95961 35.51 MAv1 34.7 -30.9 2.05 41.36 54 -12.64 - - 254 253 \%
*7.44082 38.22 PK2 36 -25.3 0 48.92 - - 74 -25.08 213 272 H
*7.4394 27.86 MAv1 36 -25.3 2.05 40.61 54 -13.39 - - 213 272 H
9.92 38.88 PK2 37.7 -21.9 0 54.68 - - 74 -19.32 144 278 H
9.92 37.93 PK2 37.7 -21.9 0 53.73 - - 74 -20.27 94 114 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

Page 36 of 41
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 4790173298-FR1V2
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

10.3.

WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

g:UL SUWON Lab Chamber 2 2821 Nov 12 28:22:47
Radioted Emissions - 3 Meters
85 Project Number:4798173298
Client:S5 UD
Config:X
Mode:BLE 2482MHz
75 Tested by: 11281
65
T
T 55
g
N
C (
] 45 r
T Uk CimT T lgbuvsm J
g 4
= &
3 3
@
S
o5 2l ol A
1
1 5™y Ay sl MMIHH
5
30 1668 18808
Frequency (MHz)
Range (HH2) REI/UBU Ref/Attn  Det/Avg fode Sueep Ple  #sups/fiade Fosition Range CHHZ) B/ Ref/Atin  Det/Avg Mods Suesp Pts foups/liode Fosition
1:36-1008 128K(-68)/300107/18 PEAK/LogPur-Uiden  189msec(uta) 1Bk HAXH 8-368degs H
9:UL SUWON Lab Chomber 2 2821 Nov 12 28:22:47
Rodiated Emissions - 3 Meters
= Project Number:4798173298
8 Client:SS UD
Config:X
Mode :BLE 2482MHz
75 Tested by: 11281
65
§ 55
g F
C
I
- 45 BRk-thim e tdBul /i f
G
~
3 35
@
S
25
! |
A s, .?'\ \w,\h )
5 i ! ! ',Ui'wmu T T Oy
1 i ”w i WWr \*M!'“ "
S
38 188 1ope
Frequency (MHz)
Range (D) FEUI/UBU Ref/Attn  Dst/Avg fode Sueep Fle #oups/liadk Fosition ‘Runge D [ Ref/Attn  Det/fvg Mods Sueep Pts foups/fiode  Position
2: 301008 120k(-6d6)/300K187/18. PEAK/LogPurVideo  |B5meec(futo) 16 H G-adeg

VERTICAL
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

Below 1GHz Data

Meter Corrected . . . .
Marker Fn(e&t'{'ezr;cy Reading Det VULB9163_749 Below 1G[dB] Reading a:t\l;ml)[ Ngg;n /"Eg(:;":)h H(ilrg;n Polarity

(dBuv) (dBuVv/m)
1 71.225 36.16 Pk 14.8 -31.5 19.46 40 -20.54 0-360 100 H
2 191.99 37.51 Pk 16.7 -30.8 23.41 43.52 -20.11 0-360 100 H
3 199.362 36.26 Pk 17.3 -30.8 22.76 43.52 -20.76 0-360 100 H
4 239.617 47.2 Pk 18.2 -30.7 34.7 46.02 -11.32 0-360 100 H
5 *247.474 44.73 Pk 18.4 -30.4 32.73 46.02 -13.29 0-360 100 H
6 420.037 41.44 Pk 22 -29.9 33.54 46.02 -12.48 0-360 100 H
7 71.322 40.69 Pk 14.8 -31.6 23.89 40 -16.11 0-360 100 \4
8 * 245.437 36.67 Pk 18.4 -30.5 24.57 46.02 -21.45 0-360 200 \4
9 437.303 37.49 Pk 22.1 -29.8 29.79 46.02 -16.23 0-360 100 \Y%
10 467.082 40.57 Pk 22.1 -29.8 32.87 46.02 -13.15 0-360 100 \Y%
11 569.805 38.38 Pk 23.9 -29.6 32.68 46.02 -13.34 0-360 100 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 4790173298-FR1V2 DATE: 2021-11-18
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

11.1.1. AC Power Line

LINE 1 RESULTS

1007
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20 ] -
1 +
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0 t t —t—+—+—+— t t —t—t——— } {
150k 300 400 500 a00 1M | 3M 4M SM & & 10M 20 30M

Frequency in Hz

Final Result QPK

Frequency QuasiPeak Limit Margin Line Filter Corr.
(MHz) (dBpv) (dBpv) (dB) (dB)
0.157000 51.09 65.62 1453 | L1 ON 9.8
0.479000 29.19 56.36 27.17 | L1 ON 9.9
1.962500 17.55 56.00 3845 | L1 ON 9.7
3.440000 23.48 56.00 3252 | L1 ON 9.7
16.958333 28.09 60.00 3191 | L1 ON 10.0
18.933333 32.11 60.00 27.89 | L1 ON 10.0

Final Result CAV

Frequency CAverage Limit Margin Line Filter | Corr.
(MHz) (dBpv) | (dBuv) | (dB) (dB)
0.157000 31.39 55.62 24.23 | L1 ON 9.8
0.479000 19.77 46.36 26.58 | L1 ON 9.9
1.962500 11.99 46.00 34.01 | L1 ON 9.7
3.440000 18.59 46.00 2741 | L1 ON 9.7
16.958333 20.88 50.00 29.12 | L1 ON 10.0
18.933333 25.58 50.00 2442 | L1 ON 10.0
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REPORT NO: 4790173298-FR1V2
FCC ID: ASBLWBA210M / IC: 649E-WBA210M

DATE: 2021-11-18

LINE 2 RESULTS

1001
50T
g0T
0T
- ﬁﬂ-\ al :.:_,?H B “Woltage at Mains Pbris QP
=
% =+
E 5P
o 1
&
- 4lT
+
304 &>
{ @
201 oY
10T
0 } } t +———— } } } —+—— } t |
150k 300 400500 200 1M 2 M M5 E 3 10M 20 30M
Frequency in Hz
Final Result QPK
Frequency QuasiPeak Limit Margin Line Filter | Corr.
(MHz) (dBuv) (dBuv) (dB) (dB)
0.153500 50.99 65.81 1481 | N ON 9.7
0.486000 25.37 56.24 30.87 | N ON 9.9
2.341250 19.55 56.00 36.45 | N ON 9.7
3.357500 21.70 56.00 3430 | N ON 9.7
3.698750 19.56 56.00 36.44 | N ON 9.8
19.129167 29.72 60.00 30.28 | N ON 10.0
Final Result CAV
Frequency CAverage Limit Margin Line Filter Corr.
(MHz) (dBpv) | (dBuV) | (dB) (dB)
0.153500 30.76 55.81 25.05 | N ON 9.7
0.486000 16.07 46.24 30.16 | N ON 9.9
2.341250 14.22 46.00 31.78 | N ON 9.7
3.357500 16.10 46.00 29.90 | N ON 9.7
3.698750 12.13 46.00 33.87 | N ON 9.8
19.129167 22.50 50.00 27.50 | N ON 10.0
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