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1 TEST SUMMARY
Test item Test Requirement | Test Method Class/Severity Result
Antenna 47 CFR Part 15, N/A 47 CFR Part 15, Subpart C Pass
Requirement Subpart C 15.247 15.203 & 15.247(c)
ANSI C63.10
Conducted Spurious | 47 CFR Part 15, (2013) Section | 47 CFR Part 15, Subpart C Pass
Emissions Subpart C 15.247 7.8.6 & Section | 15.247(d)
11.11
Hopping Channel | 47 CFR Part 15, (A2N0?|3)(3862é1ign 47 CFR Part 15, Subpart C Pass
Number Subpart C 15.247 78.3 15.247a(1)(iii)
Carrier Frequencies | 47 CFR Part 15, éNO?:IS)ngcL(c))n 47 CFR Part 15, Subpart C Pass
Separation Subpart C 15.247 782 15.247a(1)
ANSI C63.10
. 47 CFR Part 15, : 47 CFR Part 15, Subpart C
20dB Bandwidth Subpart C 15.247 (723173) Section 15:247(a)(1) Pass
Conducted Peak 47 CFR Part 15, (AZNO?'S’)CSZ’;;L%” 47 CFR Part 15, Subpart C Pass
Output Power Subpart C 15.247 785 15.247(b)(3)
Conducted
Emissions at AC 47 CFR Part 15, (Azlg?lsfggélign 47.CFR Part 15, Subpait C |
Power Line Subpart C 15.247 6.2 15.207
(150kHz-30MHz) '
Radiated Spurious | 47 CFR Part 15, é’é‘?"gfsﬁi’gli‘in 47 CFR Part 15, Subpart C |
Emissions Subpart C 15.247 646566 15.209 & 15.247(d)
Radiated Emissions ANSI C63.10
. : 47 CFR Part 15 . 47 CFR Part 15, Subpart C
which fall in the . (2013)/Section i Pass
restricted bands Subpart C 15.247 6.105 15.209 & 15.247(d)
ANSI C63.10
Conducted Band 47 CFR Part 15, (2013) Section | 47 CFR Part 15, Subpart C Pass
Edges Measurement | Subpart C 15.247 7.8.8 & Section | 15.247(d)
11.13.3.2
ANSI C63.10
‘ 47 CFR Part 15, . 47 CFR Part 15, Subpart C
Dwelldigre Subpart C 15.247 (72§143) Section | 415 247a(1),ii) Pass

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com




=y Report No.: BLA-EMC-202011-A3201
= BLUE ASIA P Page 7 of87

2 GENERAL INFORMATION

Applicant Northern pails Oy
Address PL32, 00701, Helsinki, Finland
Manufacturer SHENZHEN MGITEC CO.,LTD

3rd Floor, Building C, Hengmingzhu Industrial Park, No.127-8, Qianjin 2nd

el Road, Xixiang Street, Baoan District, Shenzhen ,GuanDong province,China

Factory SHENZHEN MGITEC CO.,LTD

3rd Floor, Building C, Hengmingzhu Industrial Park, No.127<8, Qianjin 2nd

el Road, Xixiang Street, Baoan District, Shenzhen ,GuanDong province,China
Product Name ZONE - Bluetooth speaker
Test Model No. ZONE

3 GENERAL DESCRIPTION OF E.U.T.

Hardware Version V3.0

Software Version 2.31

Operation Frequency: 2402MHz-2480MHz

Modulation Type: GFSK, p/4DQPSK, 8DPSK
Channel Spacing: 1MHz

Number of Channels: 79

Antenna Type: PCB Antenna

Antenna Gain: 0.5dBi(Provided by the customer)
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4 TEST ENVIRONMENT

Environment Temperature Voltage
Normal 25°C DC18V
5 TEST MODE
TEST MODE TEST MODE DESCRIPTION
TX Keep the EUT in transmitting mode

Remark:Only the data of the worst mode would be recorded in this report.

6 MEASUREMENT UNCERTAINTY

Parameter Expanded Uncertainty (Confidence of 95%)
Radiated Emission(9kHz-30MHz) +4.34dB
Radiated Emission(30Mz-1000MHz) +4.24dB
Radiated Emission(1GHz-18GHz) +4.68dB
AC Power Line Conducted
Emission(150kHz-30MHz) +3.45dB
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7 DESCRIPTION OF SUPPORT UNIT
Device Type Manufacturer | Model Name Serial No. Remark
AC Adapter UGREEN CD112 N/A N/A
PC HASEE K610D N/A N/A

8 LABORATORY LOCATION

All tests were performed at:
BlueAsia of Technical Services(Shenzhen) Co., Ltd.
10T Test Centre of BlueAsia
No. 448 Bulong Road, Bantian Street, Longgang District, Shenzhen,China

Telephone: TEL: +86-755-28682673 FAX: +86-755-28682673
No tests were sub-contracted.
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Test Equipment Of Conducted Spurious Emissions

Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020

Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of Hopping Channel Number

Equipment Manufacturer Model S/IN Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020

Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of Carrier Frequencies Separation

Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020

Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of 20dB Bandwidth
Equipment Manufacturer Model S/IN Cal.Date Cal.Due
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Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020
Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of Conducted Peak Output Power
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Spectrum Agilent N9020A MY49100060 | 12/17/2019 12/16/2020
Signal Generator Agilent N5182A MY49060650 | 12/17/2019 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of Conducted Emissions at AC Power Line (150kHz-30MHz)
Equipment Manufacturer Model SIN Cal.Date Cal.Due
Shield room SKET 833 N/A 6/10/2018 6/9/2021
Receiver R&S ESPI3 101082 4/20/2020 4/19/2021
LISN R&S ENV216 3560.6550.15 7/1/2020 6/30/2021
LISN AT AT166-2 AKK1806000003 | 12/17/2019 12/16/2020
EMI software EZ EZ-EMC N/A N/A N/A
Test Equipment Of Radiated Spurious Emissions
Equipment Manufacturer Model S/IN Cal.Date Cal.Due
Chamber SKET 966 N/A 5/8/2018 5/7/2021
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
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Receiver R&S ESR7 101199 4/20/2020 4/19/2021
broadband 00836
Antenna Schwarzbeck VULB9168 P-00227 7/14/2018 7/13/2021
01892
Horn Antenna Schwarzbeck 9120D : 7/14/2018 7/13/2021
P:00331
Amplifier SKET PA-000318G-45 N/A 7/1412020 6/30/2021
EMI software EZ EZ-EMC N/A N/A N/A
Loop antenna SCHNARZBECK FMZB1519B 00102 2/14/2019 2/13/2022
Controller SKET N/A N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-02 N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-03 N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-01 N/A N/A N/A
Test Equipment Of Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model S/IN Cal.Date Cal.Due
Chamber SKET 966 N/A 5/8/2018 51712021
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Receiver R&S ESR7 101199 4/20/2020 4/19/2021
broadband 00836
Antenna Schwarzbeck VULB9168 P-00227 7/14/2018 7/13/2021
01892
Horn Antenna Schwarzbeck 9120D . 7/14/2018 7/13/2021
P:00331
Amplifier SKET PA-000318G-45 N/A 7/1/2020 6/30/2021
EMI software EZ EZ-EMC N/A N/A N/A
Loop antenna SCHNARZBECK FMZB1519B 00102 2/14/2019 2/13/2022
Controller SKET N/A N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-02 N/A N/A N/A
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Coaxial Cable BlueAsia BLA-XC-03 N/A N/A N/A
Coaxial Cable BlueAsia BLA-XC-01 N/A N/A N/A
Test Equipment Of Conducted Band Edges Measurement
Equipment Manufacturer Model S/N Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Spectrum Agilent N9020A MY49100060 12/17/2019 | 12/16/2020
Signal Generator Agilent N5182A MY49060650 12/17/2019 | 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
Test Equipment Of Dwell Time
Equipment Manufacturer Model S/IN Cal.Date Cal.Due
Spectrum R&S FSP40 100817 7/1/2020 6/30/2021
Spectrum Agilent N9020A MY49100060 12/17/2019 | 12/16/2020
Signal Generator Agilent N5182A MY49060650 12/17/2019 | 12/16/2020
Signal Generator Agilent E8257D MY44320250 4/20/2020 4/19/2021
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ANTENNA REQUIREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method N/A
CONCLUSION

Standard Requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished
by the responsible party shall be used with the device. The use of a ' antenna that uses a
unique coupling to the intentional radiator, the manufacturer may design the unit
permanently attached antenna or of an so that a broken antenna can be replaced by the
user, but the use of a standard antenna jack or electrical connector is prohibited.

EUT Antenna:
The antenna is integrated on the main PCB and no consideration of replacement. The best
case gain of the antenna is 0.5dBi..
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CONDUCTED SPURIOUS EMISSIONS

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.6 & Section 11.11
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS

In any 100 kHz 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 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
Limit: | conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

BLOCK DIAGRAM OF TEST SETUP

= oD
~ = oo -@
EUT
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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HOPPING CHANNEL NUMBER
Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.3
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS
Frequency range(MHz) Number of hopping channels (minimum)
50 for 20dB bandwidth <250kHz
902-928 -
25 for 20dB bandwidth->250kHz
2400-2483.5 15
5725-5850 75
BLOCK DIAGRAM OF TEST SETUP
BN 252
b - b mm@
EUT
D _.‘_,..-o—""'-'ﬁ-
&'E'E'T:uf
LG
=%
oao
[ =%

TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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CARRIER FREQUENCIES SEPARATION

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS

| Limit: | 2/3 of the 20dB bandwidth base on the transmission power is less than 0.125W

BLOCK DIAGRAM OF TEST SETUP

TEST DATA

Jf'h'\J_\r DC 4

gl

EUT

\

rﬁ'ﬁ';f
oo

EE
oo ‘_J

Pass: Please Refer To Appendix: Appendix1 For Details
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20DB BANDWIDTH

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.7
Test Mode (Pre-Scan) TX

Test Mode (Final Test) TX

Tester Eason

Temperature 26°C

Humidity 54%

BLOCK DIAGRAM OF TEST SETUP

Ji-t] Eee
=

EUT
L Ty

TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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CONDUCTED PEAK OUTPUT POWER

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.5
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%

LIMITS

Frequency range(MHz) Output power of the intentional radiator(watt)

1 for >50 hopping channels
902-928 0.25 for 25< hopping channels <50

1 for digital moedulation

1 for >75 non=overlapping hopping channels

2400-2483.5 0.125 for all other frequency hopping systems

1 for digital modulation

1 for frequency hopping systems and digital

5725-5850 )
modulation
BLOCK DIAGRAM OF TEST SETUP
e oo
sES
EUT
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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CONDUCTED EMISSIONS AT AC POWER LINE (150KHZ-30MHZ)

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS
Frequency of Conducted limit(dBpV)
emission(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
*Decreases with the logarithm of the frequency.

BLOCK DIAGRAM OF TEST SETUP

Reference Plane

| LISN LISN
40cm Blem
y
—_— c
YT |FII1er |—A power
Equipment E.U.T
EMI
Receiver
Tast table/insulation plane

E LT Equnprnent Lingar Tas!
LISN L ine impedence Stabdzation Natvork
Test fabls height=0 B

PROCEDURE

1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization Network)
which provides a 500hm/507H + 5ohm linear impedance. The power cables of all other units of the EUT
were connected to a second LISN 2, which was bonded to the ground reference plane in the same way as
the LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect multiple power
cables to a single LISN provided the rating of the LISN was not exceeded.

BlueAsia of Technical Services(Shenzhen) Co., Ltd. Tel: +86-755-23059481 Email: marketing@cblueasia.com www.cblueasia.com
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3) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and
bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of equipment and all of the interface
cables must be changed according to ANSI C63.10 on conducted measurement.

Remark: LISN=Read Level+ Cable Loss+ LISN Factor
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TEST DATA

[Test Mode: TX mode]; [Line: Neutral]

Conducted Emission Measuramant

Fie CE =T R Dl 202007 1118 Time: 150620
BAD  dBuY
m
= ‘\ TEE Elass I Canibashionl ')
o ;-,__ S - EZ Lk it
I
an 'Illlljﬂé. E Mm
(YL A, . i
- (At S
T M L (‘Illli e i i o F *..\{\
e | "n“'lb,w-"#: prak
- \I'I'IJ
nn
150 [T [Ratir] E] X0 M
Site Phase N Temperature:
Limit; FOC Class B Conduclon 0P ) Poawar AC120V 60Hz Hurmd iy ]
EUT: ZOME-Bluetooth spessar
MM ZONE
haode:. BT mode
Peoda:
Feading Comect  Magsure- B
Mo, Mk Fraq. Lewvad Farcfor maerd  Limit Oiver
Wz b & [T de B Delecie Comment
L @iTeD 39.82 a8z 49,64 G4.58 1494 aF
2 @ATBO 206 ba2 res H458 -1BTD AVG
3 2140 3217 b.a2 4199  B30E -2106 QP
4 02140 20.38 b.82 an2 305 -22.84. AVE
& 0.2700 TO.G6 0.81 34T 612 22485 QP
[ 02700 1951 B.81 2832 5142 -H.B0 AvOG
T 03140 2434 aT M0 698G 2587 QP
B 03140 16.53 a.m 2624 2088 2362 AVG
a Z0TBD 1744 8.7 Zra 56,08 -24.B5 (el
10 2070 1011 BT 1982 450 -ZHIRE AVG
1 BAZ60 2506 b.re 3482 6000 -X51E QP
12 B4260 13.30 .74 2%.08 5000 584 AVG

Test Result: Pass
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[TestMode: TX mode]; [Line: Line]

Conducted Emission Measuremant

Fie CE ot 42 Disde: 007 1118 Time: 158424
[T
m
- x YT Elans B Cavibantia @)
: |
50 j." e s 5 :
an ||,
‘H.s
-1 H WW ‘“‘”“‘\u
" "d' P ', kb ” ‘Mg‘ﬂ \
Whid N [P
e
1 |
nn |
n1sn ah el B ] T HHI
Sk Phass LY Tempeature:
Limit! FOC Class B Conducton{OP) Posger, AC120V 60Hz Humadite ]
EUT. ZOMNE-Bluetooth speaker
MM ZONE
Mods: BT mode
Pacie:
Feading  Cosrect . Megasure-
Mo, Mk Fraq. Lewal Facior mend  Limit Over
Whiz B ] [ T o Oelechr Commenl
e Q740 4040 B8.83 6023 684,77 -14.54 QP
2 0740 2ETT 6.83 3EED S47T 18T AVG
3 o280 34.81 B.a3 44 G54 G289 -14.25 (w13
4 02160 2475 8.83 3453 5289 -1831 AVG
5 2740 FAT 8.79 3816 B1.00 -21.B4 QP
B 02740 X083 ERE] 3062 5100 -HL3B AVE
7 QA4ED 2047 062 3609 5695 -20.BE 0P
B Q4460 1890 b6 2852 4685 -18.43  AVG
g 11620 19.35 8.7 2806 5600 -2Ad QP
10 11820 1343 a7 2514 4R0DD -ZABE  ANVG
1 B.a080 530 0.76 3506 G000 -24.04 QR
12 83060 11.23 8. 76 2099 5000 -29.01 ANG

Test Result: Pass
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RADIATED SPURIOUS EMISSIONS
Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.4,6.5,6.6
Test Mode (Pre-Scan) TX mode (SE) below 1G; TX mode (SE) above 1G
Test Mode (Final Test) TX mode (SE) below 1G; TX mode (SE) above 1G
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS
Frequency(MHz) Field Measurement
strength(microvolts/meter) distance(meters)
0.009-0.490 2400/E(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

Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an

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

average limits specified above by more than 20 dB under any condition of modulation.
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BLOCK DIAGRAM OF TEST SETUP

Turessble —— . —
| EUT
TIII Sm Tesa
i ] i Receiver

Crooend Flane Ceanzal Cabile (_,J’

T Tables o g

PROCEDURE

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest
radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

d. The antenna height 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.

e. 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 (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

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

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified
and then reported in a data sheet.
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h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.

Remark:

1) For emission below 1GHz, through pre-scan found the worst case is the lowest channel. Only the worst
case is recorded in the report.

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor "C Preamplifier Factor

3) Scan from 9kHz to 25GHz, the disturbance above 18 GHz and below 30MHz was very low. The points
marked on above plots are the highest emissions could be found when testing, so only above points had
been displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.

4) For frequencies above 1GHz, the field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by
more than 20 dB under any condition of modulation. For the emissions whose peak level is lower than the
average limit, only the peak measurement is shown in the report.
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TEST DATA

[Test Mode: TX mode (SE) below 1G]; [Polarity: Horizontal]

Power:AC120V/60Hz
Radiated Emission Measurement
Fila |RE Data #21 Cane: 202011724 1 Timer 4 5:21:54
U _
& |
FCL Pait 1% Class
52 |
: |
Ll | 3 o= Hil |“
[ & il N o gl
’ l"'“”‘*\ MA {
| |
2 i
: |
gl 1 1 1] | il
oM@ 40 50 G0 A0 B0 Mz 00 40 500 D0 fO0 1000.000
Site Polarization: Horizontal Tomgaratne
Limit: FCC Part15 Class B Power: FHumidity: %
EUT: Bluatooth speaker Distance: 3am
M/MN: ZONE
Mode: BT mode
Maote:
Raading Correst Maasurs- Antenna  Table
Mo, Mk, Freq. Level  Factor mant  Limit  Over Height  Degres
MHz = ) dsulim  dBuwim 4B Deecly o degree  Comment
1 135.03159 18.47 2253 4140 4350 -210 op
2 159.7844 1533 23.00 38.33 4350 517 OQF
3 191.7450 14,55 2087 a2 4350 -Be5 QP
4 % 2B28852 2182 23.25 4517 4§.00 083 QP
5 3812485 1783 26.41 a4 24 A46.00 -1.76 P
f 4310316 1710 27 B5 4475 4600 125 OQF

Test Result: Pass
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[TestMode: TX mode (SE) below 1G]; [Polarity: Vertical]

Power:AC120V/60Hz
Radiated Emission Measeroment
Fila ‘RE Dida #23 Dhara: 2020011026 1! Time | 54631
TR Vi -
[+
FEL PaaflY Clazs @
52
5 3 & I s E

1
= AN LW N A
Mf / K@J‘f— J 1L\ l

.06 40 G0 BF 70 8O [Mbiz] i 00 s 600 OB 1000.000
Siter Polarization:  Vertical Temmaratura:
Limit FCC Part15 Class B Power; Humidby: %
EWUT: Bluetocth speaker Distance: 3n
M/N: ZOME
bade: BT mode
Maote:
Raading Correct  Measure- Anlenna  Table

Mo. Mk, Frag. Level  Factor ment  Limit  Over Height  Degres

Wz aBuY o dauvim  dBuvim 0B Defechr om degiee ommen
1 1105687 2063  21.51 4214 4350 -138 OF
2 1350319 19,15 F2.93 42.08 a3.50 -1.42 aP
3 * 1507844 1942 23.00 4242 4350 108 QP
4 3A07.8312 1666 Z3.87 4053 4B00 -547 QP
5 3812485 16.11 26541 42 52 46.00 -3.48 P
& 5047062 1480 2914 4404 4600 1895 QP

Test Result: Pass
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[TestMode: GFSK]
Remark: During the test, pre-scan the GFSK, Pi/4QPSK, 8-DPSK modulation, and found the 8-DPSK
modulation which it is worse case.
Test channel:lowest
Radiated Emission Measurement
File :RE afa 2% Draec 2020011584 Timer |- 42601
'!]l.'l Ju‘n‘a’.. }
&
FLCE Palh [FE]
™
&l
S V]
50 Ay n Lk
W me“"’“""tww Bt ol b st g W
40 leﬂ"”'
]
]
in lll L
TOGLO0I FAO000 340000  4G0000  SHODOD  JOODO00  B200.00  SASO00 1060000 0000 M
Sita Polarization: Wertical Temrgparature:
Limit FCC Part15 (PK) Powwar: Hurrackty: %
EUT: Blustocth speaker Dustance: 3m
MM ZONE
Mode: TX-2402
Mate:
Reading Correcl Measure- Antenna Table
Moo Mk Freg. Level Factor  ment  Limit  Over Height  Degres
MHz By [ cRim dBuim 48 Defasins o degree  Commsn]
1 4804000 5031 452 4579 7400 -2B.21 paak
z T2OEQDD 4993 202 4791 7400 -2609 pask
3 % SE0R000 4830 62 48.92 7400 2508 peak
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Radiated Emizsion Measurament
Fila \RE Daka 210 [rata: 2020011724 il Timer |- 42824
WO AN
B0
FCC Paad 1% P |
il
=1
. ————
s ""’"WWWP
Il SR D
40
Lo
)
i
o
1000600 F20008 30000  AGDIG0  SE00.00  OO008 @000  MO000 1050000 00 MH
Site Polarization: Horizontal Temparatura:
Limit: FCC Part15 (PK) Power: Humicity: %
EUT: Bluetocth speaker Distance: Im
MM ZONE
Mode: TX-2402
Mate:
Raading Correct Maasure- : Antenna  Table
No. Mk, Freq. Level  Factor ment  Limit  Over Height  Degres
MHz [ ] dBuvim  oBwvim 0B Dsleclr com degree  Commen
1 4804.000 5091 -4.52 46.39 7400 -2761 peak
2 T206.000 50,50 227 48.23 7400 2577 peak
3 ¢ 9608000 4830 0.81 4020 7400 -24.80 peak
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Test channel:Middle
Radiated Emission Measurament
Flla ‘RE Diata #13 Diate: 22001434 4 Timer |F'F 43815
WE e
=i
FCE PasiTh jPE]
m
&l
A |
ety
ey ,M"‘“-W
E
0
o
000000 00 00 JA000D  AGB000  SO00.00  F000 08 20000 SAB000 (060000 o000 Milz
Sita Polarization: Vertical Femparature:
Limit: FCC Part15 {PK) Power: Humidey: %
EUT: Bluetocth speaker Distance: 3m
N ZOME
Mode: Tx-2441
Mate:
Reading Correcl Measime- ) Antenna  Table
Mo, Mk, Freq.  Level Factor  ment  Limit  Owver Height  Degres
MHz dBuy a8 dBuin dBiMim OB Defechr. em degree  Commet
1 4BBZ.000 BZA5 -5.07 47.08 T4.00 -26.852 paak
2 T323.000 5018 -1.48 48.70 T4.00  -25.30 peak
3 * a7e4.000 4830 0.91 4892  T400 2508 peak
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Fil :RE
Wo e

Radiated Emission Measurement
Data #74 D 2020011724 A Time | 'F- 44118

FCL Panlh §PK)

q(*"
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A0 M
£
b
o
1000000 Z20000  JA00.00  AGGOUD  SHOOO0  /0O000  GROO0 40008 (0GILO0  B3000.00 MH:
Site Polarization: Horizontal Temgnratira:
Limiz FCC Part15 (PK) Power; Humidibe . %
EUT; Bluetooth speaker Distange: dm
MiN:  ZONE
Mode: Tx-2441
Maote:
Reading Correct Measure- Anlenna  Table
Mo. Mk, Freg. Level  Factor ment  Limit  Over Height  Degres

WHZ dEEy o8

@im dBuvim A8 Deedor cm degres  Gornment

1 3664.000 52TH -1

5087 7400  -2313 paak

2 BRIZO0D  RZ22 =510

48.12 T4.000 -24.88 peak

3 % 10084000 4571 1.46

E117 7400 -2283 pesk
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Test channel:Highest
Radiated Emission Measurament

Fila (RE Diata #15 Diana: 2020011124 B! Time: 4 444722
MO e
&n
FLL Puidlh §PK]
m
=
FII i " i
50 , Wﬂ,ﬂ P Jrbire
g M f""'\ i
e |
L1} ﬂl J|
1000000 FAUBE  JAIDO0  AEDO00  SOUDO0  JO00B  @200.00  SAGOO0D  10GO00N 13000.00 Mz
Site Polarization: Horizontal Toemgnrature:
Limit: FCC Part15 (PK) Power; Hurrickty: %
EUT: Blustooth speaker Distance: 3m
N: ZOME
Mode: TX-2480
Mate:
Reading Correct  Measure- Antenna  Table
Mo. Mk Freq. Level  Factor ment.  Limit  Over Height  Degres
WHz B 5 dEuNim  oBuvim OB Dewclor  cm degres  Comment

1 4960000  BOUTT -1.84 45.593 T4.00 -28.07 peak
2 T440.000 42378 -0.56 48.22 7400 -2578 peak
30" 9920000 4720 1.30 48.50 7400 -25.50 peak
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Radiated Emission Measurement
Fili RE Dota #16 (e ZORV11/24 1 Time: [ 44620
S0 e
&N
FLE Pt 1% JPE]
m
=
5 B et Ty
4 1 1
e
b
0 |
mn |
000000 230000 Je0000  4GB008  SOOOU  FODOOD  B20000 40000 I0GOROD  1000.00 MHz
Site Polarization:  Verfical Trmperatura,
Limit: FCC Part15 (PK) Power: Hurrichty: S
EUT: Blustooth speaker Distance: am
M ZOME
hade: TH-2480
Mate:
Reading Correct Maasurs- Antenna Table
Mo. Mk Freg, Level  Factor  ment  Limit  Over Height  Degres
Iz R = dBuvim  dBuwvim | dB | Deseclor | cm degroe Commeanm
1 4960000 51,13 -4.84 4629 7400 -27.71 peak
2 T440,000 4367 -1.07 48.60 7400 -2540 pesk
3% 8920000 4307 1.42 4949 7400 -24.51 peak
Test Result: Pass
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RADIATED EMISSIONS WHICH FALL IN THE RESTRICTED BANDS
Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 6.10.5
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS
Frequency(MHz) Field Measurement
strength(microvolts/meter) distance(meters)
0.009-0.490 2400/E(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

Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an

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

average limits specified above by more than 20 dB under any condition of modulation.
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BLOCK DIAGRAM OF TEST SETUP

Turessble —— . —
| EUT
TIII Sm Tesa
i ] i Receiver

Crooend Flane Ceanzal Cabile (_,J’

T Tables o g

PROCEDURE

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3
meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest
radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

d. The antenna height 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.

e. 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 (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

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

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified
and then reported in a data sheet.
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h. Test the EUT in the lowest channel, the middle channel, the Highest channel.

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.

Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2: For frequencies above 1GHz, the field strength limits are based on average limits. However,
the peak field strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any condition of modulation. For the emissions whose peak level is
lower than the average limit, only the peak measurement is shown in the report.
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TEST DATA
Remark: During the test, pre-scan the GFSK, Pi/r4QPSK, 8-DPSK modulation, and found the 8-DPSK
modulation which it is worse case.

Lowest channel
Radiated Emission Measurement

Fila :RE Data 811 Drate: 202001724 Timee 1 43426
W0 deVin ) )
B
FELC Padith [FE]
] Irll
II |
] I I|
(LTI i
.*
50 f
|
p :mwmwwmﬁwmmmw,ﬁ*ﬂ“
T
L
0
FNOO00 ZN940 232000 JIMAN AT 60 SO0 2OGE.AD  ZOPSG0 ZMSA0 240400 MH:
Site Polarization: VWerfical Tempnraiure:
Limit: FCC Part15 (PK) Frower: Hurricity: %
EUT: Biuetooth speaker Digtance: am
M/N: ZONE
Mode: TX-2402
Mate:
Reading Correct Measure- &ntenma Table
Mo, Mk Freq Level  Factor  ment  Limit  Ower Height  Degree
MHz dsu oS = =R dBihim dB Desacion ©m degres  Coenmed
1 2310.000 55104 -14.30 40.74 T4.00 -33.26 paak
2 % 2300000 S5B42 13495 4247 7400 -31.53 pesak
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Radiated Emission Measurement

File \RE Data 212 Dot OOV 1724 0 Time: |- °F 4:35:33
S0 e
&
FLE Pa 1% PR}
o f
=1} I}
FEl Pt 5 (AN | Ii |
]
5l |II
BT T B s L ERS PO 'L«J-)
]
]
100
ZIN00O0 FNA40  ZIEB0  FIMN ZI4FED 235700 ZIeE40 ZEPSE0 238520 240400 MMz
Site Polarization: Horizontal Tomparatura:
Limit: FCC Part15 (PK) Poweer; Hurrackby: %
EUT: Bluetooth speaker Distance: 3m
M/N: ZONE
Mode: TX-2402
Mate:
Reading Correcl Measure- Antenna  Table
Mo Mk, Freq.  Level Factor  ment Limit  Over Height Degree
KHZ L1 (=] dBuvim dBEIm 48 Deracics cm degree  Commsani

1 210000 5408 1401 40.08 7400 -33.92 pask
2 % 2300000 5485 1362 41.23 7400 -3277 pesk
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Highest channel

Radiated Emission Measurement

Fila [RE Data 817 Dife: FO20 1124 1] Times F ' 448726
M0 e
&
—_— FCL Paf 1% JPE]
."I i,
i . i \
! y
e ||/ \
] “\
& i 4
= Aok b b koo W
-
E ]
mnn 1
ATIOO0 7400 20 240240 248060 40680 PAEADD  a0120  MAMIAB 240560 2500 00 MHz
Site Polarization:  Vertical Femparature:
Limit: FCC Part15 (PK) Power; Humicity: L
EUT: Bluetooth speaker Distance: am
MM ZONE
Mode: Tx-2480
Mate:
Raading. Correct  Measure- Anfenna  Table
Mo. Mk Freg, Level  Factor ment  Limit  Over Height  Degres
WHz B =] @uim  dBsvim 9B Desecir | om degree.  Commen|

1 2481500  RE.24 -13.50 42.74 T400 -3126 paask
2 * 24B7.5T0 83N -13.49 40,62 7400 -24.38 peak
3 2500000 5514 1342 41.7¢ 7400 -3228 peak
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Radiated Emigsion Measurement
File RE Data 815 Dane F20011T24 1 Timsa | 45017
S0 e
&
ol FELC P15 JPK)
m / I\'-
. b
! A
w |/ A
r' l..‘ FEL o 1" fi ]
L
a N
MMMMW
“ 1
0
0 |
wn
MTO000 MBOZ0  A02 60 MBAGD  Qe0GA0  MEI00 260 24E140 2eunE0 0000 MHz
Site Polarizalion: MHorizontal Femparatura:
Limit FCC Part15 (PK) Powver; IHumickty: %
EUT: Bluetooth speaker Distance: 3m
BN ZONE
bfode: TX-2480
Nate
Feading Correct  Measure- Antenna  Table
Mo. Mk, Freq. Level  Factor mant  Limit  Over Height  Degres
MHz B =] dEvim dBuvim 0B Detecie cm degres  Comimsnt
1 % 2483.500 65.46 -13.11 42.35 T4.00 -31.85 peak
2 2500000 53.10 -13.02 40.08 T4.00 -33.82 pask
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CONDUCTED BAND EDGES MEASUREMENT

Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.8 & Section 11.13.3.2
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS

In any 100 kHz 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 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak
Limit: | conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall
be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

BLOCK DIAGRAM OF TEST SETUP

= oD
~ = oo -@
EUT
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TEST DATA

Pass: Please Refer To Appendix: Appendix2 For Details
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DWELL TIME
Test Standard 47 CFR Part 15, Subpart C 15.247
Test Method ANSI C63.10 (2013) Section 7.8.4
Test Mode (Pre-Scan) TX
Test Mode (Final Test) TX
Tester Eason
Temperature 26°C
Humidity 54%
LIMITS
Frequency(MHz) Limit
0.4S within a 20S period(20dB
902-928 ba'nd'width<250k.Hz)
0.4S within a.10S period(20dB
bandwidth>250kHz)
0.4S within a period of 0.4S multiplied by the
2400-2483.5 number
of hopping channels
5725-5850 0.4S within a 308 period
BLOCK DIAGRAM OF TEST SETUP
— EUT
L |
-
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TEST DATA

Pass: Please Refer To Appendix: Appendix1 For Details
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