FCC Test Report
(BT LE)
Report No.: RFBHKO-WTW-P22010509
FCC ID: 2A3ULSWO02
Model No.: SWO02
Received Date: 2022/1/14
Test Date: 2022/1/14 ~ 2022/2/15

Issued Date: 2022/6/28

Applicant: Sonova Consumer Hearing GmbH

Address: Am Labor 1, 30900 Wedemark, Germany

Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Lin Kou Laboratories

Lab Address: No. 47-2, 14th Ling, Chia Pau Vil., Lin Kou Dist., New Taipei City, Taiwan

FCC Registration /
Designation Number: 198487 / TW2021

3 /\ ~
’{, ///_:\\\ § Testing Laboratory
“hrafy ) W 2021

This report is governed by, and incorporates by reference, the Conditions of Testing as posted at the date of issuance of this report at
http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/ and is intended for your exclusive use. Any copying or replication of this
report to or for any other person or entity, or use of our name or trademark, is permitted only with our prior written permission. This report sets forth our findings solely
with respect to the test samples identified herein. The results set forth in this report are not indicative or representative of the quality or characteristics of the lot from
which a test sample was taken or any similar or identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the
results thereof based upon the information that you provided to us. Measurement uncertainty is only provided upon request for accredited tests. Statements of
conformity are based on simple acceptance criteria without taking measurement uncertainty into account, unless otherwise requested in writing. You have 60 days from
date of issuance of this report to notify us of any material error or omission caused by our negligence or if you require measurement uncertainty; provided, however, that
such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your
ungualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents.

Report No.: RFBHKO-WTW-P22010509 Page No. 1/43 Report Format Version: 6.1.1



http://www.bureauveritas.com/home/about-us/our-business/cps/about-us/terms-conditions/

Table of Contents

Y=ot @ Y o B =T ox o 1 o PR 4
1 Certificate Of CONTOIMITY ...coiiiiiiii et e e st e e e s bbe e e e e nbeas 5
2 SUMMATY OFf TEST RESUILS ....uiiiiiiie et e e e e st e e e e e e s e s st e e e eeeesssnstneeneeeeesnnnnnes 6
2.1 MeasuremMent UNCEITAINTY .........ouuiiiiiiiieee ittt ettt et e e st et e e sb et e e s bb et e e sbbn e e e s nnneeesanneeeens 6
A2 /o To [ Tor=1 1 o] T = =T o o] (o [PPSR 6
3 LT o= =TI Lo 0 /0= 4 o o PR 7
3.1 General DeSCrPLON OFf EUT ....coouiiiiiiiiiiieiiiie ettt sttt e st e s bt e e sbb e e e snnn e e e s anneeee s 7
3.2 DeSCriPtioN Of TEST IMOUES ......ceiiiiiiii ittt e bt e e s b e e e e s bbbt e e s bba e e e s nnne e e s annneee s 8
3.2.1 Test Mode Applicability and Tested Channel Detalil............cceeooiiiiiiiiiiici e 9
3.3 Duty Cycle OFf TESE SIGNAL ......oeiiiiiiiieiiiiie et e s e e s e nbe e e e nneas 10
3.4 Description Of SUPPOIT UNILS ......veiiiiiiiiieiiiie ettt e e e sbe e e e ssnn e e e s annneees 11
3.4.1 Configuration Of SYStEM UNUEE TEST ......ceiiiiiiiieiiiiii ettt e e e e nnneees 11
3.5 General Description of Applied Standards and referenCes...........cccoviiiiiiiiiie e 12
4 QL= A Y4 0TI = U Lo =TT U1 £ S 13
4.1 Radiated Emission and Bandedge MeasUIrEmMEeNL...........ccoiiiiiiiiiiiie et 13
4.1.1 Limits of Radiated Emission and Bandedge MeasuremMent ............cccoovveieeiiieeeenniiee e 13
4.1.2 TeSEINSITUMENTS ... 14
G T =TS o 0 To <o [0 =2 PP PURRRPN 15
4.1.4 Deviation from TeSt STANUAId ............ooiiiiiiiiii et e e e e e s e e eeaeae e e s aanene 15
T BRI [T BT =Y (U o PP PP PPPTPPPRRPN 16
4.1.6 EUT Operating CONAItIONS. ......ccooiiiiiiiiiiiee ittt e sttt e e e ib e e e nnb e e e e e anbe e e e enneas 17
A7 TESERESUILS ...ttt ettt oottt et e e e s ettt e et e e e s e s et beeeeeaeeesaasnbeeeeaaeeeaaannnbeneaaaeeeaaannnes 18
4.2  Conducted EMISSION MEASUIEIMENT ........cciiiiiiieiiiiie ettt ettt et e e et e e e e e e e aneas 26
4.2.1 Limits of Conducted EmIiSSion MEaSUIEIMENT..........ccoiiiiiiiiiiiie ettt 26
4.2.2 TeSEINSITUMENTS ... 26
A T 1 =TS o 0 Tox <o [ =2 PSS PURRRP 27
4.2.4 Deviation From TeSt STANTAN ...........ooiiiiiiiiiiie et e e e st re e e e e s e s sneereeeeeaeeesaanene 27
R T [T BT = (U o B PP PP PPPTPUPRPPRN 27
4.2.6 EUT Operating CONILION ........oooiiiiiiiiiiiee ittt ettt e et e e et e e e e nnbe e e enneas 27
A.2.7 TESERESUILS .....eeeeeiiee ettt e e e e e e ettt e e e e e e s e s n e beeeeeeeeeseannteeeeeaeeeaaansnbeeeeaaeeeaaannnes 28
4.3  6dB Bandwidth MEASUIEIMENT...........uiiiii it e et e e e e e e e et e e e e e e e s asnnnbeeeeaeeeeaaannnes 30
4.3.1 Limits of 6dB Bandwidth MEaSUIrEMENT. ..........ciiiiiiiiiiiie et 30
R T [T BT =Y (U o B PP PPPTPPPRPPPN 30
4.3.3 TSt INSITUMENTS ... 30
B 1 =TSy o Yo <o [ = RSSO PURRRP 30
4.3.5 Deviation from Test STANUAId .............ooiiiiiiiii et e e e e e s e eee e e e e e e aanene 30
4.3.6 EUT Operating CONAILIONS. .......ccoiiiiiiiiiiie ettt e ettt e et e e e e bt e e e e nabe e e enneas 30
A.3.7 TESERESUIL......eeeeeeiie ettt e et e e e e e ettt e e ee e e e e s eabeeeeeeeeeae e nnbeeeeeaeeeaaansnbnneeaeeeeaaannnes 31
4.4  Conducted OUtpUt POWET MEASUIEIMENT. .......uiiiiiiiieeiitite ettt ettt e e e e e e e e e e 32
4.4.1 Limits OF Conducted Output POWer MEasSUrEMENT ..........coiuiiiiiiiiieeiiiee ettt 32
B [T BT =Y (U o B PP PT TR PPPTPPRRPPRN 32
4.4.3 TeStINSITUMENTS ... 32
N 1Ty e 0 To <o [ =2 PO PURRRR 32
4.4.5 Deviation from Test STANUAId .............ooiiiiiiiii e e e e e e e e e eee e e e e e s ennene 32
4.4.6 EUT Operating CONAItIONS. ......ccooiiiiiiiiiiie ettt ettt e e et e e e e i e e e e nabe e e e e nneas 32
N 1 =TS LTS U PSPPI 33
4.5  Power Spectral Density MEASUIEIMENT......c.iuuiii ittt et e e e e e e 34
4.5.1 Limits of Power Spectral Density MEASUIEMENT .........ccuuiiiiiiiie ettt 34
4.5.2 TOSE SOUUP ... eeerttieiie ettt ettt e e e e e et e e et e et e et e e e e et e e e o e e e e e e e e e a e ner e e e s e naarnn 34
4.5.3 TSt INSITUMENTS ... 34
O 1 =TSy o Yo <o [ = PSSO PURRRP 34
4.5.5 Deviation from Test StaNTArd .............cooiiiiiiiiiiii e e e e e s e s eeeae e e e eaene 34

Report No.: RFBHKO-WTW-P22010509 Page No.2/43 Report Format Version: 6.1.1




1)

| BUREAU |

VER ITAS
4.5.6 EUT Operating CONAILION ........cooiiiiiiiiiiieie ettt ettt e et e e e et e e et e e e e nneas 34
T A =Y A 2 =TT U] LN 35
4.6  Conducted Out of Band EmIiSSION MEASUIEIMENT..........uuuiiiieeiiieieiiie e eee e e e e e e e e e e e e e e e e e eeabaaa s 36
4.6.1 Limits of Conducted Out of Band EmIission MEaSUrEMENT ...........uueeieiiiiiieiiiiiiee et 36
T [T BT = LU o BT PPPTPPPRPPRPN 36
ST T Y] A 1] 1 (0] =N 36
R 1Yy = (0 Tt =10 [ U =T 36
4.6.5 Deviation from TESE STANUAIT ........coovveieiiee et e et et e e et r et a e e e tetreeesaretesaasreretreeesaarerees 36
4.6.6 EUT Operating CONAILION ........oooiiiiiiiiiiie ettt ettt ettt e e e e rbb e e s e sabe e e e enneas 36
T A =Y A =TS U] LT 36
Annex A- Band EAQE MEASUTEIMENT .......uuuiiiie it iiiiiieiieee e e s sere e e e e e e s s st te e e e e e e e s ssntaaeeeeeeesssannteaneeeeeesesnnnrenenees 39
5 Pictures Of TeSt ArTANGEMENTS ... .uiiiiiii e e e e et e s e e ee e e s s st e e e eeeesasnnraaneeeeeesaannnes 41
6 Construction PhotoS Of EUT ....uiiiiiii e e e e e e e s e e e e e e s nnan e e e aeeeean 42
Appendix — Information of the Testing Laboratories .......ccvvveiiiei i 43

Report No.: RFBHKO-WTW-P22010509 Page No. 3/43 Report Format Version: 6.1.1




BUF

e
™
H
ig28

REAU

<|m
mic

RITAS
Release Control Record
Issue No. Description Date Issued
RFBHKO-WTW-P22010509 Original release. 2022/6/28

Report No.: RFBHKO-WTW-P22010509 Page No. 4/43 Report Format Version: 6.1.1




1 Certificate of Conformity

Product Name: AMBEO Sub
Brand Name: SENNHEISER
Model No.: SWO02
Sample Status: Engineering sample
Applicant: Sonova Consumer Hearing GmbH
Test Date: 2022/1/14 ~ 2022/2/15

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

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

Prepared by : LT [Af"rf , Date: 2022/6/28

Jessica Cheng / Senior Specialist

Approved by : ‘jé Fem / LA\ , Date: 2022/6/28

Jeremy Lin / Project Engineer
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2  Summary of Test Results

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

FCC
Test ltem Result Remarks
Clause
Meet the requirement of limit.
15.207 AC Power Conducted Emission PASS Minimum passing margin is
-15.53dB at 0.39400MHz.
15.205 & 209 | Radiated Emissions & Band Edge M.er?t the reqw.rement O.f l'm't'
& 15.247(d) Measurement PASS Minimum passing margin is
-3.67dB at 83.35MHz.
15.247(d) Antenna Port Emission PASS Meet the requirement of limit.
15.247(a)(2) | 6dB bandwidth PASS Meet the requirement of limit.
15.247(b) | Conducted power PASS | Meet the requirement of limit.
15.247(e) Power Spectral Density PASS Meet the requirement of limit.
15.203 Antenna Requirement PASS No antenna connector is used.
Note:

1. For 2.4GHz band compliance with rule 15.247(d) of the band-edge items, the test plots were recorded in
Annex A. Test Procedures refer to report 4.1.3.
2. Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency Expand(E(::izL)Jr(]J(r:)e rtainty
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.94 dB
Conducted Emissions 9kHz ~ 40GHz 2.63dB
9kHz ~ 30MH 2.38dB
Radiated Emissions up to 1 GHz z z
30MHz ~ 1GHz 5.70 dB
Radiated Emissions above 1 GHz Above 1GHz 5.21dB

2.2 Modification Record

There were no modifications required for compliance.

Report No.: RFBHKO-WTW-P22010509

Page No. 6/43

Report Format Version: 6.1.1




3  General Information

3.1 General Description of EUT

Test item description

AMBEO Subwoofer

Product Name AMBEO Sub

Brand Name SENNHEISER
Model No. SW02

Status of EUT Engineering sample
HW Version DVT sample

SW Version VvV0.0.11

Power Ratings 100-240Vac 50/60Hz max.2.5A
Power Supply (Nominal and Testing) | 100-240Vac
Temperature Operating Range 0C ~40C
Modulation Type GFSK
Transmission Technology DSSS

Technology Bluetooth

Channel Spacing 2MHz

Channel Bandwidth 80MHz

DataTransfer Rate

Bluetooth LE 4.0: 1Mbps
Bluetooth LE 5.2: 2Mbps

Operating Frequency

2402MHz ~ 2480MHz

For Frequency Band

2400MHz ~ 2483.5MHz

Number of Channel

40

Output Power

Bluetooth LE 4.0: 1.125mW
Bluetooth LE 5.2: 1.138mW

Antenna Type PCB antenna with 3.13dBi gain
Antenna Connector N/A
Accessory Device N/A

Cable supplied

Non-shielded AC cable without core, 2.0m

Note:

1. The above Antenna information refers to the manufacturer's antenna specifications, the laboratory shall

not be held responsible.

2. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.
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3.2 Description of Test Modes

40 channels are provided to this EUT:

FREQ. FREQ. FREQ. FREQ.
CHANNEL (MH% CHANNEL (MH% CHANNEL (MH% CHANNEL (MH%
0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480
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3.2.1 Test Mode Applicability and Tested Channel Detail

EUT APPLICABLE TO
CONFIGURE DESCRIPTION
MODE RE>1G RE<1G PLC APCM
. N N N Voo
Where RE>1G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission

Radiated Emission Test (Above 1GHz):

APCM: Antenna Port Conducted Measurement

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

architecture).

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

EUT Configure Mode

Available Channel

Tested Channel

Modulation Type

Data Rate (Mbps)

O0to 39

0, 19, 39

GFSK

1,2

Radiated Emission Test (Below 1GHz):

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

architecture).

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

EUT Configure Mode

Available Channel

Tested Channel

Modulation Type

Data Rate (Mbps)

0to 39

19

GFSK

2

Power Line Conducted Emission Test:

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

architecture).

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

EUT Configure Mode

Available Channel

Tested Channel

Modulation Type

Data Rate (Mbps)

0to 39

19

GFSK

2

Antenna Port Conducted Measurement:

X] This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

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

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

EUT Configure Mode

Available Channel

Tested Channel

Modulation Type

Data Rate (Mbps)

0to 39

0,19, 39

GFSK

1,2
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Test Condition:

Applicable To Environmental Conditions Input Power Tested By
RE>1G 25deg. C, 66%RH 120Vac, 60Hz Starltaly Wu
RE<1G 23deg. C, 71%RH 120Vac, 60Hz lan Chang

PLC 25deg. C, 60%RH 120Vac, 60Hz lan Chang
APCM 25deg. C, 76%RH 120Vac, 60Hz Dalen Dai

3.3 Duty Cycle of Test Signal

Duty cycle of test signal is < 98 %, duty factor shall be considered.
GFSK (1Mbps): Duty cycle = 0.395ms/0.625ms = 0.632, Duty factor = 10 * log( 1/0.632) = 1.99
GFSK (2Mbps): Duty cycle = 1.081ms/1.25ms = 0.865, Duty factor = 10 * log( 1/0.865) = 0.63

GFSK (1Mbps)

GFSK (2Mbps)

Duty Cycle Anslysis

REW:
8.070MHz
Vel

50.000MHz

1@ 3786138
R 77T

2 @ 773.726u8
20 1.004ms

0 2000 400y 600w 800w

im 1Zm  1d4m  16m  18m  2m  22m  24m  26m 28m
Time (5)

T on (12-11):
395.113us
Period (t3-t1).
624.921us

Duty Cycle:
63.2%

m

Duty Cycle Anslysis

REWY
B.070MHz

= 50.000MHz

1@ 1187ms

121@ 2.268ms
1310 2436ms

Txon (t2-41):

1.081ms
Besiad (t3-11).
1.25ms

T o Cycle:
BE5%

0 5004 tm 13m 2m  25m  3m  35m 4m  45m Sm  SSm  bm  GSm  Im  TSm

Time (5)
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3.4 Description of 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.
ID Product Brand Model No. Serial No. FCC ID Remarks
A. Soundbar SENNHEISER SBO2M NA NA Supplied by applicant
ID Cable Descriptions Qty. Length (m) Shielding (Yes/ No) Cores (Qty.) Remarks
1. Audio cable 1 1.7 N 0 Provided by Lab
2. AC cable 1 2.0 N 0 Supplied by applicant

3.4.1 Configuration of System under Test

388

Soundbar (A)

EUT 1 |
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3.5 General Description of Applied Standards and references

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

Test standard:

FCC Part 15, Subpart C (15.247)
ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.

References Test Guidance:
KDB 558074 D01 15.247 Meas Guidance v05r02
All test items have been performed as a reference to the above KDB test guidance.
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4 Test Types and Results

4.1 Radiated Emission and Bandedge Measurement

4.1.1 Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 20dB below the highest level of the desired

power:
Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the

peak field strength of any emission shall not exceed the maximum permitted average limits, specified

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

O/oP

Description & Manufacturer Model no. Serial No. Calibrated Date | Calibrated Until
Test Receiver Agilent N9038A MY51210129 2021/3/12 2022/3/11
Software BVADT ADT Radiated V8.7.08 [NA NA NA

ADT_RF Test Software

Software BVADT V6.6.5.4 NA NA NA
Auto Control System(Antenna
Tower, Table, Controller) SC100+AT100+TT100 |0306 NA NA
ADT
Elr\ja'?mp"f'er EMC001340 980269 2021/6/29 2022/6/28
LODD ANTENRA LPAGOO 270 2021/9/2 2023/9/1
Egcﬁizax'a' Cable 8D-FB Cable-CH6-02  [2021/7/13 2022/7/12
Pre_Amplifier HP 8447D 2432A03504 2021/2/18 2022/2/17
Bi-log Broadband Antenna |\, gg1¢g 139 2021/11/1 2022/10/31
Schwarzbeck
Attenuator Mini-Circuits UNAT-5+ PAD-CH6-01 2021/7/13 2022/7/12
RF Coaxial Cable Pacific 8D-FB Cable-CH6-02  12021/7/13 2022/7/12
Antenna(Horn) EMCO 3115 00028257 2021/11/14 2022/11/13
Test Receiver Agilent N9038A MY51210129 2021/3/12 2022/3/11
Pre-amplifier HP 8449B 3008A01201 2021/2/19 2022/2/18
RF Coaxial Cable
NEAT BAR PROER SUHNER SF-102 Cable-CH6-01 |2021/7/8 20227717
Highpass filter WHK 3.1/18G-10SS  |SN 8 2021/5/28 2022/5/27
Wainwright Instruments
Fix tool for Boresight BAF-01 5 NA NA
Pre_Amplifier MITEQ AMF-6F-260400-33-8P 892164 2021/2/19 2022/2/18
Antenna(Horn)
Schwarzbeck BBHA-9170 BBHA9170190 |2021/11/14 2022/11/13
Spectrum Analyzer R&S FSV40 101544 2021/5/24 2022/5/23
RF Coaxial Cable WOKEN |WCO01 Cable-CH10-03 |2021/7/8 2022/717

. K1K50-UP0279-K1K50- |Cable-
RF Coaxial Cable Rosnol 3000 CH10(3m)-04 2021/7/8 20221717
Highpass filter SUHNER ~ [L1SH10-7000/T18000- |o 4 2021/5/28 2022/5/27

NOTE: 1.

calibrations are traceable to NML/ROC and NIST/USA.
2. The horn antenna and HP preamplifier (model: 8449B) are used only for the
measurement of emission frequency above 1GHz if tested.
3. The test was performed in LK - 966 chamber 1.
4. Tested Date: 2022/1/17~2022/2/15

The calibration interval of the above test instruments is 12/24 months. And the
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4.1.3 Test Procedures

For Radiated emission below 30MHz

a.

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

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

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and the rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.

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

NOTE:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency

below 30MHz.

For Radiated emission above 30MHz

a.

The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters (for
above 1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

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

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

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

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

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

Note:

1.

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

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

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

All modes of operation were investigated and the worst-case emissions are reported.

4.1.4 Deviation from Test Standard

No deviation.
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4.1.5 Test Setup

For Radiated emission below 30MHz

EUT& 3m ///
| < -

Support Units . |

Turn Table

T e

Ground Plane

Test Receiver

=]

For Radiated emission 30MHz to 1GHz

Ant. Tower 1-4m

Variable

EUT& .A 3m
Support Unjts ' '

Turn Table

8°°”‘T m—
1

Ground Plane

Test Receiver
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For Radiated emission above 1GHz

Ant. Tower 1-4m
\ Variable
EUT& 3m
Support Units | I /
Turn Table Absorber D -~
~
toten] AAM/\/\/\ —

Ground Plane

Test Receiver

N [ —

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

4.1.6 EUT Operating Conditions

a. Connected the EUT to soundbar.
b. Setthe EUT under transmission condition continuously at specific channel frequency.
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4.1.7 Test Results
ABOVE 1GHz DATA

<LE4.0>
RF Mode TX BT-LE 1M Channel CH 0 : 2402 MHz
i PK) RB=1 MHz, VB=3 MHz

Frequency Range |1 GHz ~ 25 GHz Detector Function (PK)

& Bandwidth (AV) RB=1 MHz, VB=3 KHz
Input Power 120 Vac, 60 Hz Environmental )5 o g6 04 g1y

Conditions
Tested By Starltaly Wu

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission . . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 52.34 PK 74.00 -21.66 1.11H 135 54,71 -2.37
2 2390.00 40.91 AV 54.00 -13.09 1.11H 135 43.28 -2.37
3 *2402.00 96.70 PK 1.11H 135 99.05 -2.35
4 *2402.00 95.91 AV 1.11H 135 98.26 -2.35
5 4804.00 48.90 PK 74.00 -25.10 2.74 H 160 43.54 5.36
6 4804.00 40.31 AV 54.00 -13.69 2.74 H 160 34.95 5.36
Antenna Polarity & Test Distance : Vertical at 3m
Emission o : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuVv) (dB/m)
1 2390.00 52.13 PK 74.00 -21.87 1.00V 286 54.50 -2.37
2 2390.00 40.77 AV 54.00 -13.23 1.00 V 286 43.14 -2.37
3 *2402.00 96.52 PK 1.00V 286 98.87 -2.35
4 *2402.00 95.64 AV 1.00 V 286 97.99 -2.35
5 4804.00 49.47 PK 74.00 -24.53 1.39V 326 44.11 5.36
6 4804.00 41.48 AV 54.00 -12.52 1.39V 326 36.12 5.36
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

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

5. " * " Fundamental frequency.
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RF Mode TX BT-LE 1M Channel CH 19 : 2440 MHz
Detector Function |(PK) RB=1 MHz, VB=3 MHz

Frequency Range |1 GHz ~ 25 GHz

& Bandwidth (AV) RB=1 MHz, VB=3 KHz
Input Power 120 Vac, 60 Hz Environmental )5 o g6 04 g1y
Conditions
Tested By Starltaly Wu

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission . . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2440.00 95.97 PK 1.15H 141 98.17 -2.20
2 *2440.00 95.02 AV 1.15H 141 97.22 -2.20
3 4880.00 49.67 PK 74.00 -24.33 2.68H 160 44.10 5.57
4 4880.00 41.68 AV 54.00 -12.32 2.68H 160 36.11 5.57
Antenna Polarity & Test Distance : Vertical at 3 m
Emission o . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz2) Level (dBuv/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2440.00 95.45 PK 1.06 V 290 97.65 -2.20
2 *2440.00 94.31 AV 1.06 V 290 96.51 -2.20
3 4880.00 50.83 PK 74.00 -23.17 1.40V 326 45.26 5.57
4 4880.00 41.89 AV 54.00 -12.11 1.40V 326 36.32 5.57
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

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

5. " * " Fundamental frequency.
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RF Mode TX BT-LE 1M Channel CH 39 : 2480 MHz

i PK) RB=1 MHz, VB=3 MHz
Frequency Range |1 GHz ~ 25 GHz Detector Function | (PK)

& Bandwidth (AV) RB=1 MHz, VB=3 KHz
Input Power 120 Vac, 60 Hz Environmental )5 o g6 04 g1y
Conditions
Tested By Starltaly Wu

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission . . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2480.00 95.52 PK 1.45H 134 97.54 -2.02
2 *2480.00 94.72 AV 1.45H 134 96.74 -2.02
3 2483.50 51.58 PK 74.00 -22.42 1.45H 134 53.58 -2.00
4 2483.50 41.03 AV 54.00 -12.97 1.45H 134 43.03 -2.00
5 4960.00 48.85 PK 74.00 -25.15 2.70 H 163 43.26 5.59
6 4960.00 40.78 AV 54.00 -13.22 2.70 H 163 35.19 5.59
Antenna Polarity & Test Distance : Vertical at 3m
Emission o : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuVv) (dB/m)
1 *2480.00 94.50 PK 1.05V 284 96.52 -2.02
2 *2480.00 93.67 AV 1.05V 284 95.69 -2.02
3 2483.50 51.44 PK 74.00 -22.56 1.05V 284 53.44 -2.00
4 2483.50 40.84 AV 54.00 -13.16 1.05V 284 42.84 -2.00
5 4960.00 49.97 PK 74.00 -24.03 1.39V 315 44.38 5.59
6 4960.00 41.84 AV 54.00 -12.16 1.39V 315 36.25 5.59
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

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

5. " * " Fundamental frequency.
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RF Mode TX BT-LE 2M Channel CH 0 : 2402 MHz

i PK) RB=1 MHz, VB=3 MHz
Frequency Range |1 GHz ~ 25 GHz Detector Function | (PK)

& Bandwidth (AV) RB=1 MHz, VB=3 KHz
Input Power 120 Vac, 60 Hz Environmental )5 o g6 04 g1y
Conditions
Tested By Starltaly Wu

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission . . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2390.00 51.70 PK 74.00 -22.30 1.11H 136 54.07 -2.37
2 2390.00 40.79 AV 54.00 -13.21 1.11H 136 43.16 -2.37
3 *2402.00 97.14 PK 1.11H 136 99.49 -2.35
4 *2402.00 95.03 AV 1.11H 136 97.38 -2.35
5 4804.00 50.04 PK 74.00 -23.96 2.62 H 163 44.68 5.36
6 4804.00 40.88 AV 54.00 -13.12 2.62 H 163 35.52 5.36
Antenna Polarity & Test Distance : Vertical at 3m
Emission o : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuVv) (dB/m)
1 2390.00 52.15 PK 74.00 -21.85 1.00V 284 54,52 -2.37
2 2390.00 40.71 AV 54.00 -13.29 1.00V 284 43.08 -2.37
3 *2402.00 96.26 PK 1.00V 284 98.61 -2.35
4 *2402.00 94.14 AV 1.00V 284 96.49 -2.35
5 4804.00 50.47 PK 74.00 -23.53 1.22V 322 45.11 5.36
6 4804.00 42.20 AV 54.00 -11.80 1.22V 322 36.84 5.36
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

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

5. " * " Fundamental frequency.
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<LE5.2>
RF Mode TX BT-LE 2M Channel CH 19 : 2440 MHz
i PK) RB=1 MHz, VB=3 MHz
Frequency Range |1 GHz ~ 25 GHz Detector Function (PK)
& Bandwidth (AV) RB=1 MHz, VB=3 KHz
Input Power 120 Vac, 60 Hz Envwgpmental 25°C, 66 % RH
Conditions
Tested By Starltaly Wu
Antenna Polarity & Test Distance : Horizontal at 3 m
Emission o . Antenna Table Raw Correction
Frequency Limit Margin .
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2440.00 96.06 PK 1.47H 140 98.26 -2.20
2 *2440.00 93.92 AV 1.47H 140 96.12 -2.20
3 4880.00 49.49 PK 74.00 -24.51 2.60H 165 43.92 5.57
4 4880.00 41.00 AV 54.00 -13.00 2.60H 165 35.43 5.57
Antenna Polarity & Test Distance : Vertical at 3m
Emission o . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2440.00 95.42 PK 131V 295 97.62 -2.20
2 *2440.00 93.23 AV 131V 295 95.43 -2.20
3 4880.00 50.16 PK 74.00 -23.84 1.25V 326 44.59 5.57
4 4880.00 42.14 AV 54.00 -11.86 1.25V 326 36.57 5.57
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

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

5. " * " Fundamental frequency.
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RF Mode TX BT-LE 2M Channel CH 39 : 2480 MHz

i PK) RB=1 MHz, VB=3 MHz
Frequency Range |1 GHz ~ 25 GHz Detector Function | (PK)

& Bandwidth (AV) RB=1 MHz, VB=3 KHz
Input Power 120 Vac, 60 Hz Environmental )5 o g6 04 g1y
Conditions
Tested By Starltaly Wu

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission . . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *2480.00 95.62 PK 1.47H 133 97.64 -2.02
2 *2480.00 93.50 AV 1.47H 133 95.52 -2.02
3 2483.50 56.02 PK 74.00 -17.98 1.47H 133 58.02 -2.00
4 2483.50 45.45 AV 54.00 -8.55 1.47H 133 47.45 -2.00
5 4960.00 48.22 PK 74.00 -25.78 274 H 188 42.63 5.59
6 4960.00 38.03 AV 54.00 -15.97 2.74 H 188 32.44 5.59
Antenna Polarity & Test Distance : Vertical at 3m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuVv) (dB/m)
1 *2480.00 94.69 PK 1.10V 285 96.71 -2.02
2 *2480.00 92.58 AV 1.10V 285 94.60 -2.02
3 2483.50 54.58 PK 74.00 -19.42 1.10V 285 56.58 -2.00
4 2483.50 44.89 AV 54.00 -9.11 1.10V 285 46.89 -2.00
5 4960.00 49.47 PK 74.00 -24.53 131V 315 43.88 5.59
6 4960.00 39.15 AV 54.00 -14.85 131V 315 33.56 5.59
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

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

5. " * " Fundamental frequency.
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BELOW 1GHz WORST-CASE DATA

<LEb5.2>

RF Mode

TX BT-LE 2M

Channel

CH 19 : 2440 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

(QP) RB = 120kHz

& Bandwidth
Input Power 120 Vac, 60 Hz (E:g‘r’]'(;?t?or?]‘zma' 23°C, 71 % RH
Tested By lan Chang
Antenna Polarity & Test Distance : Horizontal at 3 m
Frequency Emission Limit Margin Antgnna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 83.35 36.33 QP 40.00 -3.67 1.76 H 177 48.19 -11.86
2 121.18 38.35 QP 43.50 -5.15 2.01H 202 47.07 -8.72
3 164.83 26.97 QP 43.50 -16.53 2.40H 241 33.22 -6.25
4 323.91 31.52 QP 46.00 -14.48 3.33H 332 35.01 -3.49
5 450.01 36.72 QP 46.00 -9.28 1.15H 117 37.55 -0.83
6 602.30 32.66 QP 46.00 -13.34 1.00H 76 30.39 2.27
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

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

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.

5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
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RF Mode TX BT-LE 2M Channel CH 19 : 2440 MHz
Detector Function _
Frequency Range |9kHz ~ 1GHz & Bandwidth (QP) RB = 120kHz
Input Power 120 Vac, 60 Hz Environmental | 55 o 77 o4 RH
Conditions
Tested By lan Chang
Antenna Polarity & Test Distance : Vertical at 3 m
Frequenc Emission Limit Marain Antenna Table Raw Correction
No (I(\q/IHz) y Level (dBuV/m) d Ig) Height Angle Value Factor
(dBuV/m) (m) (Degree) | (dBuV) (dB/m)
1 42.61 33.69 QP 40.00 -6.31 1.74V 79 40.88 -7.19
2 76.56 31.72 QP 40.00 -8.28 1.94V 98 42.20 -10.48
3 121.18 28.85 QP 43.50 -14.65 226V 129 37.57 -8.72
4 202.66 26.34 QP 43.50 -17.16 2.58V 161 35.04 -8.70
5 323.91 29.91 QP 46.00 -16.09 281V 184 33.40 -3.49
6 407.33 32.01 QP 46.00 -13.99 3.07V 210 34.00 -1.99
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

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

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.

5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
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4.2

Conducted Emission Measurement

4.2.1 Limits of Conducted Emission Measurement

Conducted Limit (dBuV)
Frequency (MHz) -
Quasi-peak Average
0.15-05 66 - 56 56 - 46
0.50-5.0 56 46
5.0 - 30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.2.2 Test Instruments

Description & Manufacturer Model no. Serial No. Calibrated Date | Calibrated Until
;f;Rece'Ver ESR3 102414 2021/12120  |2022/12/19
LISN
ol ENV216 101195 2021/5/25 2022/5/24
LISN
el ENV216 101197 2021/6/23 2022/6/22
LISN NNLK8129 (8129229 2021/5/20 2022/5/19
Schwarzbeck
DCLISN NNLK 8121  |8121-808 2021/4/18 2022/4/17
Schwarzbeck
LISN NNLK 8121  |8121-731 2021/4/28 2022/4/27
Schwarzbeck
E'gs‘g' ENV216 101196 2021/4/26 2022/4/25
;IgSLsN ESH3-Z6 844950/018  [2021/7/25 2022/7/24
SESL'SN ESH3-76 100219 2021/7/25 202217124
R Coaxial Cable 5D-FB Cable-CO10-01 [2022/2/9 2023/2/8
Commate
gtTt?”“ator STI02-2200-10 [NO.1 2021/9/15 2022/9/14
50 ohm terminal
VAT 0900510 E1-011484  |2021/5/25 2022/5/24
Isolation Transformer D-65396 017 2021/9/9 2022/9/8
Erika Fiedler
Software
iy Cond_V7.3.7.4 |NA NA NA

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in Linkou Conduction10

3. Tested Date: 2022/2/15
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4.2.3 Test Procedures

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

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

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

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

4.2.4 Deviation From Test Standard

No deviation.
4.2.5 Test Setup

Vertical Ground
/ Reference Plane / Test Receiver

o~ — L 1
EUT L PP
| |

40cm

80cm |
L ]

N

\\ Horizontal Ground

Reference Plane

|LISNh
|

IH

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

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

4.2.6 EUT Operating Condition

a. Connected the EUT to soundbar.
b. Setthe EUT under transmission condition continuously at specific channel frequency.
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4.2.7 Test Results

RF Mode TX BT-LE 2M Channel CH 19 : 2.44 GHz
Detector Function & .

Frequency Range |150 kHz ~ 30 MHz Resolution Quasi-Peak (QP) / Average

. (AV), 9 kHz

Bandwidth

Input Power 120 Vac, 60 Hz SMITeMAEntl 25 °C, 60 % RH
Conditions

Tested By lan Chang

Phase Of Power : Line (L)

Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.

1 0.15400 9.65 32.72 | 21.68 | 42.37 | 31.33 | 65.78 | 55.78 | -23.41 | -24.45
2 0.39400 9.66 27.46 | 22.40 | 37.12 | 32.06 | 57.98 | 47.98 | -20.86 | -15.92
3 0.74000 9.68 17.85 | 13.58 | 27.53 | 23.26 | 56.00 | 46.00 | -28.47 | -22.74
4 2.40000 9.75 14.14 9.87 23.89 | 19.62 | 56.00 | 46.00 | -32.11 | -26.38
5 10.70400 9.87 7.69 3.41 1756 | 13.28 | 60.00 | 50.00 | -42.44 | -36.72
6 26.26800 10.02 15.65 | 12.79 | 25.67 | 22.81 | 60.00 | 50.00 | -34.33 | -27.19

Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value

dBuW
100 —

PK Trace Eaas W

o0 QF Limit |
CAV Limit |
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RF Mode TX BT-LE 2M Channel CH 19 : 2.44 GHz
Detector Function & .

Frequency Range |150 kHz ~ 30 MHz Resolution Quasi-Peak (QP) / Average

. (AV), 9 kHz

Bandwidth

Input Power 120 Vac, 60 Hz SMITeMAEntl 25 °C, 60 % RH
Conditions

Tested By lan Chang

Phase Of Power : Neutral (N)

Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.

1 0.15687 9.65 32.87 | 21.11 | 4252 | 30.76 | 65.63 | 55.63 | -23.11 | -24.87
2 0.39400 9.66 27.71 | 22.79 | 37.37 | 3245 | 57.98 | 47.98 | -20.61 | -15.53
3 0.95594 9.70 16.67 8.15 26.37 | 17.85 | 56.00 | 46.00 | -29.63 | -28.15
4 2.34000 9.75 12.33 7.69 22.08 | 17.44 | 56.00 | 46.00 | -33.92 | -28.56
5 9.52000 9.87 9.95 7.06 19.82 | 16.93 | 60.00 | 50.00 | -40.18 | -33.07
6 29.15200 10.08 7.45 1.16 1753 | 11.24 | 60.00 | 50.00 | -42.47 | -38.76

Remarks:
1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value
4. Correction factor = Insertion loss + Cable loss
5. Emission Level = Correction Factor + Reading Value

dBuW
100 —

FK Trace [~
a0 QF Limit |
CAV Limit |
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4.3 6dB Bandwidth Measurement
4.3.1 Limits of 6dB Bandwidth Measurement

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

4.3.2 Test Setup

EUT Spectrum
Attenuator | Analyzer
4.3.3 Test Instruments
Description & Manufacturer Model no. Serial No. Calibrated Date | Calibrated Until
Spectrum Analyzer FSV40 101042 2021/9/9 2022/9/8

R&S

NOTE: 1. The calibration interval of the above test instruments is 12 months. And the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in LK - Oven
3. Tested Date: 2022/1/14

4.3.4 Test Procedure

Trace mode = max hold.
Sweep = auto couple.

® oo oTp

Set resolution bandwidth (RBW) = 100kHz
Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.

Measure the maximum width of the emission that is constrained by the frequencies associated with the

two amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level
measured in the fundamental emission

4.3.5 Deviation from Test Standard

No deviation.

4.3.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,

middle and highest channel frequencies individually.
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4.3.7 Test Result

6dB Bandwidth (MHz) V.

(MH2) Pass / Fail

Frequency
Channel (MH2)

GFSK (1Mbps) | GFSK (2Mbps)

0 2402 0.7 1.15 0.5 Pass

19 2440 0.69 1.14 0.5 Pass

2480 0.69 1.14 0.5 Pass

39

Spectrum Plot of Worst Value

GFSK (1Mbps) GFSK (2Mbps)

RBW 100 kHz [T1] MP VEW Marker 1 [T1] RBW 100 kHz [T1] MP VEW Marker 1[T1]
VEIW 300 kHz _574d8m VBW 300 kHz -5.90 gBm
44 REM 11 8m Aft 2048 SWT 1ms 2.43870 GHz g Rt 11 8m Att 2098 SWT 1 ms 2.43949 GHz
Offset 148 Detta 2 [T1] Offset 1 dB Defta 2[T1]
0.00 4B 0.00 dB
D1025 dBr 690.00 kHz D10.09dBm 1.14 MHz
D2 .5 75 dRr D2-591dRm
Fi F F F
e T T i T T T i b ean] '59 i T T T i T T [eureaul
Center 2.44 GHz 400 kHz/ Span 4 MHz Center 2.44 GHz 400 kHz/ Span 4 MHz
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4.4 Conducted Output Power Measurement
4.4.1 Limits OF Conducted Output Power Measurement
For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30dBm)
4.4.2 Test Setup
EUT | | Power Sensor Power Meter
Attenuator
4.4.3 Test Instruments
Description & Manufacturer Model no. Serial No. Calibrated Date | Calibrated Until
iﬁ'r?;upower Sensor MA2411B 0738404 2021/4/15 2022/4/14
Zﬁﬁ;ﬁower meter ML2495A 0842014 2021/4/15 2022/4/14

NOTE: 1. The calibration interval of the above test instruments is 12 months. And the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in LK - Oven
3. Tested Date: 2022/1/14

4.4.4 Test Procedures

A peak power sensor was used on the output port of the EUT. A power meter was used to read the
response of the peak power sensor. Record the power level.

Average power sensor was used to perform output power measurement, trigger and gating function of wide

band power meter is enabled to measure max output power of TX on burst. Duty factor is not added to
measured value.

4.45 Deviation from Test Standard

No deviation.

4.4.6 EUT Operating Conditions

Same as Iltem 4.3.6.
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4.4.7 Test Results

FOR PEAK POWER
T Peak Power (mW) Peak Power (dBm) o _
Channel (MH2) GFSK GESK GFSK GFSK Limit (dBm) | Pass / Fail
(1Mbps) (2Mbps) (1Mbps) (2Mbps)
0 2402 1.112 1.132 0.46 0.54 30 Pass
19 2440 1.125 1.138 0.51 0.56 30 Pass
39 2480 1.096 1.114 0.40 0.47 30 Pass
FOR AVERAGE POWER
N Frequency Average Power (mW) Average Power (dBm)
(MHz) GFSK (1Mbps) | GFSK (2Mbps) | GFSK (1Mbps) | GFSK (2Mbps)
0 2402 1.084 1.104 0.35 0.43
19 2440 1.089 1.109 0.37 0.45
39 2480 1.069 1.086 0.29 0.36
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4.5 Power Spectral Density Measurement

4.5.1 Limits of Power Spectral Density Measurement

The Maximum of Power Spectral Density Measurement is 8dBm per 3 kHz.

4.5.2 Test Setup

EUT

Attenuator

Spectrum
Analyzer

4.5.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

4.5.4 Test Procedure

. Set analyzer center frequency to DTS channel center frequency.

a
b. Set the span to 1.5 times the DTS bandwidth.
c. Set the RBW to: 3 kHz < RBW < 100 kHz.
d. Set the VBW = 3 x RBW.
e. Detector = peak.

f. Sweep time = auto couple.

g. Trace mode = max hold.

h. Allow trace to fully stabilize.

i. Use the peak marker function to determine the maximum amplitude level within the RBW.

4.5.5 Deviation from Test Standard

No deviation.

4.5.6 EUT Operating Condition

Same as Item 4.3.6.
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4.5.7 Test Results
Channel Freq. PSD (dBm/3kHz) Limit Pass
(MHz) GFSK (1Mbps) | GFSK (2Mbps) | (dBm/3kHz) IFail
0 2402 -14.93 -17.32 8 Pass
19 2440 -14.90 -17.45 8 Pass
39 2480 -14.99 -17.39 8 Pass
Spectrum Plot of Worst Value
GFSK (1Mbps) GFSK (2Mbps)
anW V , Nis) . W
Wl LA i [patectt 1
- Cenler24‘4GHz ' ' ' WDISkHzl ' SDS:'H.UBMHZ = CenlarZJDZGHz ' ' ' 17‘2kHzf SDE:'MJZMHZ
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4.6 Conducted Out of Band Emission Measurement

4.6.1 Limits of Conducted Out of Band Emission Measurement

Below 20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).

4.6.2 Test Setup

EUT | Spectrum

Attenuator Analyzer

4.6.3 Test Instruments

Refer to section 4.3.3 to get information of above instrument.

4.6.4 Test Procedure

MEASUREMENT PROCEDURE REF

. Set the RBW = 100 kHz.

. Set the VBW = 300 kHz.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

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

~NOoO b~ wWDNPRE

MEASUREMENT PROCEDURE OOBE

. Set RBW = 100 kHz.

. Set VBW = 300 kHz.

. Detector = peak.

. Sweep = auto couple.

. Trace Mode = max hold.

. Allow trace to fully stabilize.

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

~NOoO o~ WNPRE

4.6.5 Deviation from Test Standard
No deviation.

4.6.6 EUT Operating Condition

Same as Item 4.3.6.

4.6.7 Test Results

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line
indicates the 20dB offset below D1. It shows compliance with the requirement.

GFSK (1Mbps)
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Annex A- Band Edge Measurement
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5 Pictures of Test Arrangements

Please refer to the attached file RFBHKO-WTW-P22010509 (TSup Photo).
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6 Construction photos of EUT

Please refer to the attached file: BHKO-WTW-P22010509 (EUT Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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