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FCC ID: 2AJMW-BTSPK21

Test Report Verification

Applicant: Edco Electronics Inc.
Address: 8484 Avenue de 1'Esplanade, Montréal, Québec
Manufacturer SHENZHEN GXTSQNIC .TEC.HNOLO.GY CO., LTD. . N
2-3F/B, Yingli Building, Tianxin Industrial Park, Gushu Village, Xixiang
Address: ;
Town, Bao'an, Shenzhen.
E.U.T: Portable Bluetooth Wireless Speaker
Model Number: BTSPK21
Power Supply: DC 3.7V From Internal Battgry
DC 5V From USB for Charging
Test Voltage: AC 120V 60Hz(Adapter input),

DC 3.7V battery Only the worst case was recorded in the report.

Trade Name:

------ Serial No.: -

Date of Receipt:

August 23, 2016 Date of Test: Aug 24, 2016~ Oct 08,2016

Test Specification:

FCC Rules and Regulations Part 15 Subpart C:2015
ANSI C63.10:2013

Test Result:

The device described above is tested by Dongguan Lepont Testing Service
Co., Ltd.. The measurement results were contained in this test report and
Dongguan Lepont Testing Service Co., Ltd. was assumed full responsibility
for the accuracy and completeness of these measurements. Also, this report
shows that the EUT to be technically compliance with the FCC Rules and
Regulations Part 15 Subpart C requirements.
This report applies to above tested sample only and shall not be reproduced
in part without written approval of Dongguan Lepont Testing Service Co.,
Ltd.

Date: October 10,2016

Prepared by:

Flow

{

Flora / Assistant

Tested by: Ap]_’)r/ove’ by \
o\
FraK
. 7 i l
Frank Shen / Engineer Alle?hiang / .l\ilfgager

Other Aspects:
None.

Abbreviations: OK/P=passed

fail/F=failed n.a/N=not applicable E.U.T=equipment under tested

This test report is based on a single evaluation of one sample of above mentioned products It is not permitted to be
duplicated in extracts without written approval of Dongguan Lepont Testing Service Co., Ltd.

Dongguan Lepont Testing Service Co., Ltd.

page 4 of 48

Report No. LPE-FI116091301




( LEPONT FCC ID: 2AJMW-BTSPK21 Report No. LPE-FI16091301

1. GENERAL INFORMATION
1.1. Description of Device (EUT)

Product Name : Portable Bluetooth Wireless Speaker
Model Number : BTSPK21
FCCID : 2AIMW-BTSPK21
Operation frequency : 2402MHz~2480MHz
Number of channel : 79
Antenna : Internal antenna, 2.04 dBi gain
Modulation : Dula-mode Bluetooth 4.1
BT BDR: GFSK
BT EDR: n/4-DQPSK
BT EDR: 8-DPSK

Sample Type : Prototype production

Dongguan Lepont Testing Service Co., Ltd. page 5 of 48
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2. SUMMARY OF TEST

2.1. Summary of test result

Description of Test Item Standard Results

Maximum Peak Output Power FCC Part 15: 15.247(b)(1) PASS
20dB Bandwidth FCC Part 15: 15.247(a)(1) PASS
Carrier Frequency Separation FCC Part 15: 15.247(a)(1) PASS
Number Of Hopping Channel FCC Part 15: 15.247(a)(1)(iii) PASS
Dwell Time FCC Part 15: 15.247(a)(1)(iii) PASS

. . FCC Part 15: 15.209
Radiated Emissions FCC Part 15: 15.247(d) PASS
Band Edge Compliance FCC Part 15: 15.247(d) PASS

. . FCC Part 15: 15.209
Conducted Spurious Emissions FCC Part 15: 15.247(d) PASS
Power Line Conducted Emissions FCC Part 15: 15.207 PASS
Antenna requirement FCC Part 15: 15.203 PASS

Dongguan Lepont Testing Service Co., Ltd.
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2.2. Measurement uncertainty

Test Item Uncertainty

Uncertainty for Conduction emission test 1.38dB

Uncertainty for Radiation Emission test

(30MHz-1GHz) 4.68
Uncertainty for Radiation Emission test 489
(1GHz to 18GHz) )
Uncertainty for radio frequency 7%10-8
Uncertainty for conducted RF Power 0.16dB
Uncertainty for Power density test 0.26dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level using a
coverage factor of k=2.

2.3. Assistant equipment used for test

2.3.1. PC
Notebook PC
Manufacturer : ASUS
M/N : K42]J
Adapter
Manufacturer : DELTA
M/N : ADP-75SB BB
Adapter
Model : DA90OPMI111
Input : AC 100-240V~50/60Hz 0.5A
Output :  Output: DC 5V/2A

2.4. Block Diagram

For radiated emissions test: EUT was placed on a turn table, which is 0.8 or 1.5 meter high above ground.
EUT was be set into BT test mode by software before test.

EUT

(EUT: Portable Bluetooth Wireless Speaker)

Dongguan Lepont Testing Service Co., Ltd. page 7 of 48
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2.5. Test mode

The test software was used to control EUT work in Continuous TX mode, and select test
channel, wireless mode

Mode Channel Frequency
Low 2402MHz
GFSK Middle 2441MHz
High 2480MHz
Low 2402MHz
/4-DQPSK Middle 2441MHz
High 2480MHz
Low 2402MHz
8-DPSK Middle 2441MHz
High 2480MHz

Remark: The “GFSK” and “8-DPSK” is worst case, Will be recorded in the report.

2.6. Channel List for Bluetooth

Channel Frequency Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHZz) No. (MHZ) No. (MHZz) No. (MHZ)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477
77 2478 78 2479 79 2480 - -

Dongguan Lepont Testing Service Co., Ltd. page 8 of 48
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2.7. Test Equipment

2.7.1. For conducted emissions test

Equipment Manufacturer Model No. Serial No. Last Cal. |Next Cal.

EMI Test Receiver Rohde & Schwarz |[ESHS30 8290501003|April,28,16|1 Year

Artificial Mains Networ [Rohde & Schwarz |[ENV216 100873 April,28,16|1 Year

Pulse Limiter Rohde & Schwarz |ESFSHNA-Z2 (101100 April,28,16|1 Year

RF Cable Fujikura 3D-2W 844Charmbrr April, 28,161 Year

Nol

2.7.2. For radiated emissions test (30-1000MHz)

Equipment Manufacturer Model No. Serial No. Last Cal. |Next Cal.

EMI Test Receiver Rohde & Schwarz|ESR 101849 April,28,16|1 Year

Bilog Antenna Schwarzbeck VULB 9163 |[743 April,28,16|1 Year

Signal Amplifier HP 8447D 1726A01222 |April,28,16|1 Year

2.7.3. For radio & radiated emissions test (above 1GHz)

Equipment Manufacturer [Model No. Serial No. Last Cal.  |Next Cal.

Horn Antenna SCHWARZB [BBHA 9120 D[ BBHA9120D1 April28.16 11 Y
ECK 002 PELES, et

Signal Amplifier SCHWARZB |BBV9718 9718-212 April.28.16 |1 Year
ECK

Spectrum Analyzer Rohde & FDU26 2004018 April 28,16 |1 Year
Schwarz

RF Cable Hubersuhner |RG 214/U 513423 April,28,16 |1 Year

Dongguan Lepont Testing Service Co., Ltd.
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3. MAXIMUM PEAK OUTPUT POWER

3.1. Limit

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts,
the e.i.r.p shall not exceed 4W

3.2. Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

3.3. Test Result

Modulation: GFSK, n/4-DQPSK, 8-DPSK
RBW : 3MHz VBW: 3MHz
Test Date : 2016-09-27 Spectrum Detector: |PK
Temperature: 20C Relative Humidity: [54%
Pressure: 101.0KPa Test by: Frank
Test Result: PASS
Channel Cable Peak Power Peak Power Peak Power Result
frequency Loss Output (dBm) | Output (mW) Limit
(MHz) dB dBm | W
GFSK
2402.00 1.5 -3.17 0.48 21 0.125 PASS
2441.00 1.5 -3.80 0.42 21 0.125 PASS
2480.00 1.5 -4.39 0.36 21 0.125 PASS
8-DPSK
2402.00 1.5 -3.16 0.48 21 0.125 PASS
2441.00 1.5 -3.88 0.41 21 0.125 PASS
2480.00 1.5 -4.42 0.36 21 0.125 PASS

Dongguan Lepont Testing Service Co., Ltd. page 10 of 48
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3.4. Test Data
GFSK Lowest Channel

{® REW 2 MHz Hz T1 1
VBW 2 MHs -3_.17 dBm

Bef L0 dBm Atk 20 dbB SWT 2.5 ms

1o e,

el =4

Center 2_402 GHe 1 MH=y Span 10

Date: 27_3EP.Z0LE 1B:38:01

GFSK Middle Channel

@ BEW 3 MEz Marker 1 [T1 ]
7 VEW 2 MEz ~2.80 4=
1

HA
|
]

Center 2_441 GHs 1 MH=z/ S8pan 10 MHs

Date: 27.3EP.Z01€ 1B:3E:37

Dongguan Lepont Testing Service Co., Ltd. page 11 of 48
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GFSK Highest Channel
@ ;z: zly: Marker 1 [T1 ]

Ref 10 dBm At 20 @B SWT 2.5 ms 2.475838744 GHo

HA
|
]

Center 2.48 GHs 1 MH=/ S8pan 10 MH=z

Date: 2ZT7.3EP.Z0l€ 1B:36:58

SDPSK Lowest Channel

;® REW 2 MH=z M
VEW 2 MEs

Ref 10 dBm At 20 dB SWT 2.5 ms

e

Center 2.420Z2 GHs 1 MH=/ dpan 10 MHs

Date: 27_.8EP.Z01€ 1A:42:06

Dongguan Lepont Testing Service Co., Ltd. page 12 of 48
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FCC ID: 2AJMW-BTSPK21

SDPSK Middle Channel

@_ RBW 2 M= Marker 1 [T1 ]
/ UBW 3 MEH=
Ref 10 dBm Att &0 dB SWT 2.5 ms 7115 5

A

T

Center

Dace:

27.3EP.20L1E

2.441 GHe

1 MH=/ 3pan

18:45:0%

8DPSK Highest Channel

0 MHz

® REW 2 MHz arker T
VBW 3 MHs 2 dB
Ref 10 dBm Aot 20 d= SWT 2.5 ms =
o HF’_#*_ﬂp—JJ’_“““I'“"“nk—m
B | 5o e
JJﬂJﬂer ‘h“—‘““huwx
i e
m W—l\.
Center 2.48 GHs 1 MHe= /S Span 10 MAs
Date: 27.3EP.Z01€ 1B:46:24

Report No. LPE-FI116091301

e

Dongguan Lepont Testing Service Co., Ltd.
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4. 20 DB BANDWIDTH
4.1. Limit

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in §§ 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure
that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the
specific rule section under which the equipment operates, is contained within the frequency band
designated in the rule section under which the equipment is operated.

4.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 30kHz RBW and 100kHz VBW.
The 20dB bandwidth is defined as the total spectrum the power of which is higher than peak power

minus 20dB.
4.3. Test Result
Modulation: GFSK, n/4-DQPSK, 8-DPSK
RBW : 30KHz VBW: 100KHz
Packet: DH5 Spectrum Detector: [PK
Test Date : 2016-09-27 Relative Humidity: [54%
Pressure: 101.0KPa Temperature: 20C
Test Result: PASS Test by: Frank
Channel frequency 20dB Down BW
(MHz) (kHz)
2402 1101
2441 GFSK 1072
2480 1067
2402 1361
2441 8-DPSK 1361
2480 1356

Dongguan Lepont Testing Service Co., Ltd. page 14 of 48
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4.4. Test Data

®

Ref 10 dBm

FCC ID: 2AJMW-BTSPK21

20dB GFSK Lowest Channel

EBW 30 kHs Marker 1 [Tl ]
VEBW L0D kHs
Attt 20 dB SWI L5 ms=

HA

el e

T A

Center 2.402 GHe

Date: 27.83EP.Z0LE 19:08:

200 kHm/ Span 2 MEz

37

20dB GFSK Middle Channel

{% REW 20 kHm Marke= 1 [Tl ]
VBW 100 kHs
Re=f 10 dBm Att Z0 dB SWI L5 ms
1 ndE
o) ; -
L AVl T Temela -«
! o =
fv X
] |7 2 =

| —rf WS

LY b

T W T

7 .
- g 1

|' hl
A !
B Y e
! I
TR 1|1 rf‘..r-‘-Lm
f ’Ls’*

a1 i W ATV PR
Center 2.441 GHs 300 kEs/ Span 3 MEs

Date: 27.8EP.201€ 19:08:

45

Report No. LPE-FI116091301

Dongguan Lepont Testing Service Co., Ltd.
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20dB GFSK Highest Channel

Ref 10 dBm At Z0 dB SWTI 15 ms

>
"
5]
=
1
L
1

i L7

Tyt

L !'/JJ‘ ¥, L A,

Canter 2.48 GHm 300 kHE=s/S Span 3 MEHs

Date: 2T7.3EP.201€ 19:10:25

20dB 8DPSK Lowest Channel
® ::: fgLa-‘J; Vaiher 1 :::_::

Ref 10 dEm At Z0 dB SWI 15 ms 2.402135

ra

i

III
Do\ checd Y P A i

| E

Canter 2.402 GH= 300 kHs/ S8pan 2 MH=

Dongguan Lepont Testing Service Co., Ltd. page 16 of 48
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20dB SDPSK Middle Channel

\,8/ EEW 30 kEs Marker 1 [T1 ]
VEW 100 kHo 14.92 dBm

Bef 10 dBm htt E0 dB SWI 15 ms=
1c ndB T
Teme

N.fud._n.f‘\_i“’"..,‘ﬁt\mmw\nh _-~_ J:_s

oo g i
e e e VA Y WA

Canter 2_441 GHs 300 kHz/ S8par 3 MHEs

Date: 27_3EP.Z01€ 19:15:24

20dB 8DPSK Highest Channel
¥ e e s

R=f 10 dBm Rtz Z0 dB SWT 15 ms=s

L& ]

i

,M-"-a‘\'”ﬂlh‘um'w'-r‘h\.h 2. 480687500 GHm

i oA
' W mn
W i Asarid A FLAPR AT PR

Center 2.40 GHs 300 kHsz/ Span 3 MEHs

Date: 27.3EP.Z201€& 19:16:40
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5. CARRIER FREQUENCY SEPARATION
5.1. Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum
of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping
channel, whichever is greater, provided the systems operate with an output power no greater than
125 mW.

5.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via a antenna. The carrier frequency was
measured by spectrum analyzer with 100kHz RBW and 300kHz VBW.

5.3. Test Result

Modulation: GFSK, n/4-DQPSK, 8-DPSK

RBW : 30KHz VBW: 100KHz

Packet: DH5 Spectrum Detector: [PK

Test Date : 2016-09-27 Relative Humidity: [54%

Pressure: 101.0KPa Temperature: 20C

Test Result: PASS Test by: Frank
Channel Channel Separation Read Separation Limit Result
number | frequency Value (KHz) (KHz)

(MHz)
GFSK
Lowest 2402 1000 >734.0 PASS
Middle 2441 1000 >714.7 PASS
Highest 2480 1000 >711.3 PASS
8-DPSK

Lowest 2402 1000 >2/3 of the 20dB Bandwidth PASS
Middle 2441 1000 or 25[kHz]( whichever is PASS
Highest 2480 1000 greater) PASS
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5.4. Test Data

FCC ID: 2AJMW-BTSPK21

GFSK Lowest Channel

-\@ BBW 100 kHs Delta T
*WBW 300 kHs -0_04 48
Ref 10 dBm Art Z0 dB SWI 2.5 m= 1.000000000° MAs

S | |

Al s g

Center

Date: Z7.3EP.Z01E

2.40Z2 GHzs

Span 3 MH=

19:15:24

GFSK Middle Channel

@g) REW 100 kHm Peties 2 [T1.3
VEW 200 kHe 0.04 dB
Ref 10 dBm «Att 20 db SWT 2.5 ms -1.000000000 Mis

A

NS

Center

Jate: ZT7.3EP.Z0LE 19:20:1

2.441 GHs

200 kHs/ Span 2 MHs

]

Report No. LPE-FI116091301
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GFSK Highest Channel

P,
\sg/ RBW 100 kHs D=lta 2 [T1 ]
VBW 300 kHs

R=f 10 dEm Rew Z0 dB SWI 2.5 ms -1.000000000 MH
w ! 1 1 41 1° | | #Haxk T
1y -
/ s b I ™~
\‘.
.,LL
LLH. Alr.
S

Center 2.48 GHs 300 kHz=/ Span 32 MEz

SDPSK Lowest Channel
@ REW 100 E(!hs Dalta 2 [T1 -

VBW 300 kHz 0.02 dB
Ref 10 dBm Ats Z0 dB SWE 2.5 m= 1.000000000 MEs
w1 1 1 T T T T maz= T
iE=
i o {EEM
=3 | N o I
-~ ™A
—
4
I
= 'l-
Fi
i
f_*.ﬂ\fu%-iu» | e
. RN
-2
Center 2.40Z GHm 300 kH=/ Span 2 MHz

Date: 27 _3EP.Z0L€ 19:26:38
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SDPSK Middle Channel

® REW 100 kis Delea Z [T1 ]
VEW 200 kHam -0.01 4B
Das 0 dBm Ats 20 dB SWT 2.5 m= ~1.000000000 MHe
T a T
If 7 He IEN
E N £
;"\_u-"""" | | e P
-~ ™ ™A

Centex

Dawe: 27.3EP.

2.441 GHs

2016 19:2E:

300 kHs/ Span 2 MEHs=

20

8DPSK Highest Channel

\'?L REW 100 kHm elea T1
J/ BW 200 kHs 12 a8
Ref 10 dBm Atz 20 dE SWI 2.5 m= = 2 =
1c Hark T
| 753 cus |ER
BES
B \
LY
N
‘1
\
= -
!
l1--
- % e

s Y L

Date: Z7.8EP.Z01€

Span 2 MEz

19:208:5%

Report No. LPE-FI116091301
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6. NUMBER OF HOPPING CHANNEL

6.1. Limit
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels
6.2. Test Procedure

The transmitter output was coupled to a spectrum analyzer via an antenna. The number of hopping
channel was measured by spectrum analyzer with 300kHz RBW and 300kHz VBW.

6.3. Test Result

Modulation: GFSK, n/4-DQPSK, 8-DPSK
RBW : 100KHz VBW: 300KHz
Packet: DH5 Spectrum Detector: [PK
Test Date : 2016-09-27 Relative Humidity: [54%
Pressure: 101.0KPa Temperature: 20°C
Test Result: PASS

Hopping Channel Frequency Number of Hopping Limit

Range Channels
2402-2480 79 >15

The worst case:8-DPSK
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( LEPONT

6.4. Test Data

® _ EnE _
2 :;_;Z'ls:i
o J'W I ﬂI!"@l‘.l"lﬂl L u"'ll Ff.]ﬂ.-“.f.ﬁﬁ M) R YA e TR
LU LIt ER R R LU AL WU T
" i
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7. DWELL TIME
7.1. Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period
of 0.4 seconds multiplied by the number of hopping channels employed.

7.2. Test Procedure

1. Connect the antenna port of the EUT to the spectrum analyzer by a low lost cable.

2. Set the EUT to proper test mode with relative test software and hardware.

3. Spectrum analyzer setting: Centered Frequency = measured channel, RBW = IMHz, VBW= 1MHz,
Frequency Span = 0 Hz.

4. Set sweep time properly to capture the entire dwell time per hopping channel.

5. Set detector type to Peak and trace mode to Max Hold and make the measurement.

6. Repeat step 3-5 until all channels measured were complete.

7.3. Test Result

Modulation: GFSK, n/4-DQPSK, 8-DPSK

RBW : IMHz VBW: 3MHz

Test Date : 2016-09-27 Spectrum Detector: [PK

Pressure: 101.0KPa Relative Humidity: |54%

Temperature: 20°C Test by: Frank

Test Result: PASS
Packet Frequency Result Limit

(MHz) (msec) (msec)

DHI1 2441 0.405 (ms)*(1600/(2*%79))*31.6= 129.6 <<400ms
DH3 2441 1.691 (ms)*(1600/(4*79))*31.6=270.6 <<400ms
DHS5 2441 2.977 (ms)*(1600/(6*79))*31.6=317.5 <<400ms
2-DH1 2441 0.429 (ms)*(1600/(2*%79))*31.6=137.3 <<400ms
2-DH3 2441 1.707 (ms)*(1600/(4*79))*31.6=273.1 <<400ms
2-DH5 2441 2.945 (ms)*(1600/(6*79))*31.6=314.1 <<400ms
3-DHI1 2441 2.945 (ms)*(1600/(6*79))*31.6=314.1 <<400ms
3-DH3 2441 1.675 (ms)*(1600/(4*79))*31.6=268.0 <<400ms
3-DH5 2441 2.937 (ms)*(1600/(6*79))*31.6=313.3 <<400ms
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7.4. Test Data

FCC ID: 2AJMW-BTSPK21 Report No. LPE-FI116091301

GFSK DH1

@) REW 1 MEs Delta 2 [TLl ]
e VEW 2 MEc -3.70 dB
Ref 10 dEm Attt 20 dB5 SWI 2.5 ms 404.647436 p=
dEm
| . .- Iy
r | Z
oz ‘
- _4¢
#‘Iu" W | g
' 0 0 .ﬂlf‘ffﬂ; q
Center Z2.441 GHs 250 ns=
Date: Z7.3EFP.2016 19:29:48

GFSK DH3

REW 1 MEc Deltca T

VBW 2 MEs =11.9& 4B
Ref 10 dEm Att 20 dB SWT S5 m= I_E5D07T05 ma
i« 1 tr tr v 1 | MMazk T

[ 2
|

A

o

L
il

Center 2.441 GHs

Date: 27.3EP.Z01E€ 139:35:23

S00 ua/s
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FCC ID: 2AJMW-BTSPK21

GSFK DHS

Report No. LPE-FI116091301

BEW 1 MHz Delta 2 [T1 ]

VBW 2 MHcs

Are 20 d5 SWI 7.5 ms

P

RBaf 10 dEm
10
Center 2.441 GHs

Date: 217.3EF.

Z01E 19:40:

8-DPSK 3DH1

RBW 1 MHc Delta 2 [T1 ]

WOW 23 MHs

*Att 20 dB SWT 2.5 m=

]

1y Lt

g

! Ao R

£.44]1 CGHs

Center

Date: 27_.8EP.Z016 19:

48 -
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8-DPSK 3DH3

s s2 10dses uo PR

A

-2
Center Z.441 GHz S00 na/

Date: 27.3EP.Z01€ 19:456:45

’ 8-DPSK 3DHS
@ il S P

Ref 10 dBm Att 30 dB SWI 7.5 ms Z.93669% ms
1x T
48
_____ =
S - | & |
= |

4 | ] len

F L] F
Center 2.441 GH= 750 pa/

Dacge: 27.3EP.Z01€ 19:52:48
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( LEPONT
8. RADIATED EMISSIONS
8.1. Limit

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits shown in 15.209,
all the other emissions shall be at least 20dB below the fundamental emissions, or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9-410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 255-25.67 1300 - 1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-92
420725 - 4.20775 73 -74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 -12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 17222 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 7.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125-167.17 3260 - 3267 23.6-240
12.29 - 12.293 167.72-173.2 3332 -3339 31.2-3138
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 A
15.209 Limit
Frequency (MHz) Field strength (pV/m) Distance (m)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
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8.2. Block Diagram of Test setup
9kHz~30MHz.

E—

3me

A
v

EUT-and-
Support-Svstem«

[ ]

Ime TURNTABLE+~
i 1.5m(L)*1.0m(W)*0.8m(H)=—> | (FIBRE:GLASS)o

30~1000MHz

—

] ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

=<

3m
|« g

ETT amnd
Support Svsiem

[ ]

TURN TABLE
1 Sm(L)y*1 0m(W)*0 8m(Hy—®| | (FIBRE GLASS)

Above 1GHz

ey Jr—

ANTENNA ELEVATION VARIES FROM | TO 4 METERS

3 Meters

EUT and
Support System

1.5m(L)*1.0m(W)* 1.5m(H)

TUEN TABLE

I'II.'I'I'III'I (FIBRE GLASS)

EANENE RN EEEEE N R,
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8.3.

Test Procedure

EUT was placed on a turn table, which is 0.8 meter high above ground for 30~1000MHz test, and wiich is 1.5
meter high above ground for above 1GHz test. The turn table can rotate 360 degrees to determine the position of
the maximum emission level. Power on the EUT and let it working in test mode, then test it. EUT is set 3 meters
away from the receiving antenna, which is mounted on a antenna tower. The antenna can be moved up and down
between 1 meter and 4 meters to find out the maximum emission level. Both horizontal and vertical polarization
of the antenna are set on test.

For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a source of emissions at the
specified measurement distance, while keeping the measurement antenna aimed at the source of emissions at each
frequency of significant emissions, with polarization oriented for maximum response. The measurement antenna
may have to be higher or lower than the EUT, depending on the radiation pattern of the emission and staying
aimed at the emission source for receiving the maximum signal. The final measurement antenna elevation shall be
that which maximizes the emissions. The measurement antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m above the ground or reference ground plane

The test frequency analyzer system was set to Peak Detect (300Hz RBW in 9kHz to 150kHz and 10kHz RBW in
150kHz to 30MHz) Function and Specified Bandwidth with Maximum Hold Mode

The bandwidth of the EMI test receiver (R&S ESR) is set at 120kHz for frequency range from 30MHz to 1000
MHz.

The bandwidth of the Spectrum’s VBW is set at IMHz and RBW is set at IMHz for peak emissions measurement
above 1GHz and 1IMHz RBW, 10Hz VBW for average emissions measure above 1GHz
PEAK detector, IMHz/1MHz for PAEK measurement,

PEAK detector, IMHz/10Hz for Average measurement

The frequency range from 30MHz to 10th harmonic (25GHz) are checked.

We test X-axis, Y-axis, and Z-axis,. The Y-axis is the worst mode, so only the worst mode test data
was included in the report.

g X-positio

Test table n © EUTStandonthree
Orthoganzl planes respectively
EUT ...y Lpositio
LY N
;
Y-positio
n
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8.4. Test Result

30MHz—25GHz Radiated emissison Test result

EUT: Portable Bluetooth Wireless Speaker
M/N:BTSPK21

Power: DC 3.7V
Test date: 2016-09-27  Test site: 3m Chamber Tested by: Frank

Test mode: Charging+BT Mode

Pass
Note: 1. For emissions above 1GHz, if peak level comply with average limit, then the
average level is deemed to comply with average limit.
2. The frequency 2402MHz .2441MHz and 2480MHz is fundamental frequency
which no limit, the limit on plots is automatically generated by the software,
it's not fundamental limit, we can't remove it.
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8.5. Test Data

9 kHz — 30 MHz

Pass
Note: The amplitude of spurious emission that is attenuated by more than 20dB below the permissible

limit has no need to be reported.
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30 MHz — 1000 MHz

FCC ID: 2AJMW-BTSPK21

Report No. LPE-FI116091301

P le BI h Wirel
EUT: ortable Bluetooth Wireless |y 4o Name. :  [BTSPK21
Speaker
Temperature: 25 C Relative Humidity: |54%
Pressure: 101.0KPa Test Date : 2016-09-26
Test Mode: BT Mode Polarization: HORIZONTAL
Test Voltage : DC 3.7V
80.0 dBuV/m
M
ll]—]
| : MW"QM MVMM ooty
I\ (% |
AL
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Frequency | Factor | Reading [ Level Limit  [Margin Height [Azimuth |
No- | " (MHz) | (dB/m) | (dBuv) |(dBuvim)|(dBuvim)| (@B) |P'®9"| tem) | (deg, |P/F | Remark
| 95,9599 -1265 | 3278 2013 43.50 |-23.37| QP P
2 191.9900 -13.51 48.18 34.67 4350 | -883| QP P
3 256.0099 -11.54 43.09 3155 46 00 |-1445| QP P
4 320.0298 -9.93 44.89 34.96 46.00 |-11.04] QP P
5 385.9900 9.17 43.27 34.10 46.00 [-1190| QP P
B 450.0099 -7.95 3559 2764 4600 |-18.36| QP P

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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EUT: Portable Bluetooth Wireless Model Name. - BTSPK21
Speaker
Temperature: 25 C Relative Humidity: (54%
Pressure: 101.0KPa Test Date : 2016-09-26
Test Mode: BT Mode Polarization: VERTICAL
Test Voltage : DC 3.7V
20.0 dBuV/m

_IM

40 _I r

L e

30.000 127.00 224 00 321.00 418.00 515.00 B12.00 FO03.00 B806.00 100000 MHz
o | Mompere | Facr Trsdng | Lot T o [ oo e [y [ |~
1 63.9500 -15.30 2952 14.22 4000 |-2578| QP P
2 169.6799 -17.81 34.71 16.90 4350 |-26.60f QP P
3 191.9900 -16.51 52.92 36.41 4350 | -7.09| QP P
4 318.0899 -11.98 33.31 21.33 46.00 |-2467| QP P
5 642.0700 -6.05 32.02 25.97 46.00 |-20.03] QP P
B 772.0499 -2.30 32.58 30.28 46.00 |-1572| QP P

Note: Below 30MHz, the emissions are lower than 20dB below the allowable limit.
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Modulation: GFSK(the worst case)
Frequency Range: |1-25G
Test Date : 2016-09-26 Relative Humidity: |54%
Pressure: 101.0KPa Measured Distance: |[3m
Test By: PASS
Freq | Ant.Pol | Reading Level | Factor | Emission Level Limit 3m Margin
(MHz) | (H/V) (dBuV) (dB/m (dBuV) (dBuV) (dB)
PK | AV ) PK | AV | PK | AV PK | AV
Operation Mode: TX Mode(Low)
4804 \Y 48.61 | 36.89 | 14.05 | 62.66 | 50.94 | 74.00 | 54.00 | -11.34 | -3.06
7206 \% 37.84 | 26.11 | 18.81 | 56.65 | 44.92 | 74.00 | 54.00 | -17.35 | -9.08
4804 H 47.24 | 36.71 | 14.05 | 61.29 | 50.76 | 74.00 | 54.00 | -12.71 | -3.24
7206 H 38.84 | 2597 | 18.18 | 56.65 | 44.15 | 74.00 | 54.00 | -17.75 | -9.8
Operation Mode: TX Mode(Mid)
4882 \% 46.40 | 3589 | 1441 | 60.81 | 50.30 | 74.00 | 54.00 | -13.19 | -3.70
7323 \% 39.50 | 26.96 | 18.36 | 57.41 | 45.32 | 74.00 | 54.00 | -16.59 | -8.68
4882 H 4526 | 34.82 | 1441 | 59.67 | 49.23 | 74.00 | 54.00 | -14.33 | -4.77
7323 H 39.04 | 27.04 | 18.36 | 57.40 | 45.40 | 74.00 | 54.00 | -16.60 | -8.60
Operation Mode: TX Mode(High)
4960 \% 45.59 | 3432 | 14.76 | 60.35 | 49.08 | 74.00 | 54.00 | -13.65 | -4.92
7440 \Y 38.27 | 26.63 | 18.55 | 56.82 | 45.18 | 74.00 | 54.00 | -17.18 | -8.82
4960 H 45.68 | 35.01 | 14.76 | 60.44 | 49.77 | 74.00 | 54.00 | -13.56 | -4.23
7440 H 38.77 | 26.56 | 18.55 | 57.32 | 45.11 | 74.00 | 54.00 | -16.68 | -8.89

Note: (1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level + Factor
(3) Factor= Antenna Gain + Cable Loss - Amplifier Gain
(4) Data of measurement within this frequency range shown “ ---” in the table
above means the reading of emissions are attenuated more than 10dB
below the permissible limits.
(5) Horn antenna used for the emission over 1000MHz.

Dongguan Lepont Testing Service Co., Ltd. page 35 of 48



( LEPONT FCC ID: 2AJMW-BTSPK21 Report No. LPE-FI116091301

9. BAND EDGE COMPLIANCE
9.1. Limit

All the lower and upper band-edges emissions appearing within 2310MHz to 2390MHz and
2483.5MHz to 2500MHz restricted frequency bands shall not exceed the limits shown in 15.209, all

the other emissions outside operation frequency band 2400MHz to 2483.5MHz shall be at least
20dB below the fundamental emissions, or comply with 15.209 limits.

9.2. Block Diagram of Test setup

—

ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

3 Meters

EUT and
] Support System

[ ]

1.5m(L)*1.0m(W)*1.5m(E)
TURN TAELE

“““““““I (FIBRE GLASS)

9.3. Test Procedure

EUT was placed on a turn table, which is 1.5 m high above ground. The turn table can rotate 360
degrees to determine the position of the maximum emission level. Power on the EUT and let it
working in test mode, then test it. EUT is set 3 meters away from the receiving antenna, which is
mounted on a antenna tower. The antenna can be moved up and down between 1 meter and 4

meters to find out the maximum emission level. Both horizontal and vertical polarization of the
antenna are set on test.

Set the spectrum analyzer in the following setting in order to capture the lower and upper
band-edges of emissions

Peak : RBW = 1MHz, VBW = 1MHz, Detector=PEAK detector, Sweep time = auto.
AV : RBW = 1MHz, VBW = 10Hz, Detector=PEAK detector, Sweep time = auto.
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9.4. Test Result

Modulation: 8DPSK (the worst case)

Test Date : 2016-09-26 Relative Humidity: |54%
Pressure: 101.0KPa Test by: Frank
Test By: PASS

Please see below test table and plots.
For Radiated Emission
The worst case: 8DPSK
Hopping-on modePlease see below test table and plots.
For Radiated Emission
The worst case: 8DPSK
Hopping-on mode

Freq Ant.P | Reading Level | Factor Emission Limit 3m Margin
(MHz) ol (dBuV) (dB/m) Level (dBuV) (dB)
(H/V) (dBuV)
PK | AV PK | AV | PK | AV PK | AV
8-DPSK

2390.000 H 51.23 | 3953 | 8.09 | 59.32 | 47.62 | 74.00 | 54.00 | -14.68 | -6.38
2390.000 \% 48.39 | 37.49 8.09 | 56.48 | 45.58 | 74.00 | 54.00 | -17.52 | -8.42
2483.500 H 49.97 | 40.03 | 836 | 58.11 | 48.39 | 74.00 | 54.00 | -15.89 | -5.61
2483.500 H 51.37 | 41.25 | 836 | 59.73 | 49.61 | 74.00 | 54.00 | -14.27 | -4.39

Note: (1) Emission Level= Reading Level + Factor
(2) Factor= Antenna Gain + Cable Loss — Amplifier Gain
(3) Horn antenna used for the emission over 1000MHz.

Dongguan Lepont Testing Service Co., Ltd. page 37 of 48



( LEPONT

9.5. Test Data

FCC ID: 2AJMW-BTSPK21

GFSK Lowest Channel

Report No. LPE-FI116091301

@/ REW 100 kHgm Dalza T
WOW 200 kHs
Ref 10 dEm %34 20 dB SWI § ms =
i« 1 1 1+ v 1 ]| MHMazk T
o T
! L
L | l
".r' ".1
1 A
3 b
B ; |
-24.3% dBm i '
K = H |1|
VIM\EM ’\#- IIL| ‘,.,#-““‘
e ‘MM 'UIL H g
l"- ! Mywqp.x\.wr' b T
Center 2.4 G 1 MH=/ Jpan 10 MHz
Date: 27.8EP.201€ 19:58:32
@ REW 100 kHz arl '
WOW 200 kHs - T dB
Raf 10 dSm At 0 db SWI 5 m= 4 He
1 Hazkdro 1 [ I
1 ox i O e T i R
B L | 1 ] i | | |
/ \ Y/ \ 7
Ill ". i l\l. (. ‘L\. ."I
J W W y
3 T
]
D1 -24.%9% dEm f
. |
n = IJ
N i CVRV Y Y A
" P el
TS o
-
Center 2.4 GE 1 MH=/ Span 10 MHs
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GFSK Highest Chann

REW 100 kls

VEBW 2300 klg

el

Report No

Raf 10 dBEm Bss 20 dB EWT 5 m= 4
! 79512 cH: |IEW
= )
|
|
g
%
_,n'I: S-L 5'1 dEm [
i |
J| ll, _A.-""h M1|U|
A LAY 1 Mot o -
Ll “”\-LI“‘-\

ot sty

Center 2.4835 GH= 1 MHs dpan L0 MHo
Date: 27_.83EP.201l€ Z0:02:53
RBW 100 kHe arker 1 [Tl
VBW 200 kHg —4._4
Ref 10 dBm Attt 20 dB SWI 5 m= 2.4 TOSL
18 arkear Z
B Z_4B35641
|
|k | 1
|
! !/
I.-' '\1 i l“
01 -24.41 dEm
.Ii A
| W
llI '1‘)'1,)\'
i,
L U‘\ Mdh‘ Jl"'\-""la-a
-4 B =y

Pttt s

1 MH=/

Span L0

MHz

. LPE-FI16091301
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8-DPSK Lowest Channel

® EBW 100 kHs Marker Z [T1 ]

VEW 300 kHs

SWI 5 m=

Ref 10 dBm AtS 20 db

i 2 anz11438s :-:-::];?,_,?I

- 5 4Em 2 | 1

-2
Center 2.4 GHsz 1 MHs/

Span 10 MHs

® REEW 100 kHz Marker 1 [T1 ]
VEW 200 kHsz
Ref 10 dEm rtt 20 4B 3T 5 me

Markegr 2 [T1
-21. diEir
..... = -- o
| 2_38E519 al =Hes |

1 1
__1. W&JW%AW%PW

- [
et |
" e i T TS O
e
[~ =il [
T ——
=30
Canter Z.4 GHs 1 MH= Span 10 MEz=
Date Z7.3EF.20ke 20:20:34
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8DPSK Highest Channel

Bef 10 dEm Lto 20 dB SWI 5 ms=

=1

R e STy
W, i’l.'l-f‘uw-"’ ""'d"""l‘-—.l.u, Mﬂ""'-’“—""b‘-ﬂd“\).ll

T

=i

Centex 2.4535 GHs 1 MH=/ Span 10 MHEs
Date: 27.3EF.2016 2Z0:22:086

VBW 200 kHs
Ref 10 dBm Ars 20 dB SWI 5 m=

@3 REW 100 kHs Marker 1 [T1 }

III br;d)" ""‘W{L"\“ﬂm

f
]
f

Center 2.4B35 GH= 1 MH=/ Span 10 MHg

Date: ZT7_8EF.EZ0L€ Z0:Z3:55
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10.CONDUCTED SPURIOUS EMISSION

10.1.Limit

In any 100kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall be
at least 20dB below that in the 100kHz bandwidth within the band that contains the highest level of
the desired power.

10.2.Test Procedure

The transmitter output was connected to a spectrum analyzer, The resolution bandwidth is set to 100
kHz, The video bandwidth is set to 300 kHz for frequency range from 30MHz to 1000 MHz; The
resolution bandwidth is set to 1 MHz, The video bandwidth is set to 3 MHz for frequency range
from 1000MHz to 25000 MHz.

10.3.Test Result

PASS (The testing data was attached in the next pages.)
Please refer to following plots, the worst case (§DPSK) was shown.
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10.4.Test Data
Lowest Channel

@ *REW 100 kHs Marker 2 [T1 ]
VBW 200 kHz —44_15 dBm

Ref 10 dBm At 20 dB SWI 2.5 = 3.227704667 GHs

Ftazt 30 MHs 2.497 GHe/ Stop 25 GHs

Middle Channel

B
@ * BBW 100 kHsz Delta 2 [TL ]
VEW 300 kHs

Ref 10 dBm *AEt 20 dB SWI 2.5 =

| _-:_. -

A

Stars 30 MH= Z.487 GH=/ S3top 25 GHs

Date: 2Z7.3EP.Z01E Z0:2E:37
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Highest Channel

Report No. LPE-FI116091301

*BBW 100 kHs Celta [TI
WVBW 2300 kHsz -2
Re 10 dEm Attt 0 dB SWI 2.5 = 233
Marks [TL
[--ar
W .
- ¢
= ar
Start 30 MH= 2.4397 GHs/f Stop 25 GHs

Date: Z7.3EF.201le 20:32:12

Note: Sweep points=30001pts
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11. POWER LINE CONDUCTED EMISSIONS

11.1.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ SMHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

11.2.Test Procedure

The EUT was placed on a non-metallic table, 80cm above the ground plane. The EUT was charged form PC’s USB
port which connected to the power mains through a line impedance stabilization network (L.I.S.N. 1#).. Both sides
of AC line are checked to find out the maximum conducted emission. In order to find the maximum emission

levels, the relative positions of equipment and all of the interface cables shall be changed according to ANSI C63.4:
2014 on Conducted Emission Test.

The bandwidth of test receiver (R & S ESHS30) is set at 10kHz.

The frequency range from 150kHz to 30MHz is checked.

PC System Receiver EUY Peripheral
[ 1 s ! &
20an
0.2m
S
LISN LISN & §
[ —

:3002 Temmnator

11.3.Test Result

PASS. (All emissions not reported below are too low against the prescribed limits.)
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11.4.Test data

Report No. LPE-FI116091301

Portable Bluetooth Wireless
EUT: Model Name. : BTSPK21
Speaker
Temperature: 25 C Relative Humidity: (54%
Pressure: 101.0KPa Test Date : 2016-09-26
Test Mode: Charger+BT Mode Phase : L
Test Voltage : DC 5V From PC Input AC 120V/60Hz
800 dBuV
|
\ ar |
. |
.
| ﬂ
\Lu.mm J/ { M
Vg M Ay
A : ‘W"‘-‘ o M
Lol LA WA / . I,e ,m' ﬁ l\n‘pf i \‘IU\'JWW m -
My wi VT ‘W B ﬁ.r’ y 1f f\r ”«.‘ Vi IEARE YT o~
2 TN iy
0.0
0.150 0.5 [MHz) L 30.000
Frequency Factor | Reading | Level Limit [Margin ,
ez, (MHz) | @Buv) | (@Buv) | (@Buv) | (dBuv) | (dB) |Detector|PF | Remark
1 0.5260 10.80 23.50 34.30 56.00 [-21.70] QP P
2 0.5260 10.80 18.80 2960 4600 |-1640] AVG | P
3 0.9220 10.80 12.70 23.50 56.00 |[-32.50, QP P
4 0.9220 10.80 7.40 18.20 4600 |-27.80] AVG | P
5 1.3140 10.80 13.90 2470 5600 [-31.30 QP P
6 1.3140 10.80 5.50 16.30 46.00 |[-29.70| AVG | P
T 1.9859 10.80 10.40 2120 56.00 |-34.80, QP P
8 1.9859 10.80 4.00 14.80 46.00 |[-31.20] AVG | P
9 4.3059 10.80 9.10 19.90 56.00 |-36.10 QP P
10 4.3059 10.80 1.80 12.60 46.00 [-33.40] AVG | P
11 6.6939 10.80 9.60 2040 60.00 |-39.60, QP P
12 6.6939 10.80 0.50 11.30 50.00 |[-38.70] AVG | P
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Report No. LPE-FI116091301

Portable Bluetooth Wireless
EUT: Model Name. : BTSPK21
Speaker
Temperature: 25 C Relative Humidity: (54%
Pressure: 101.0KPa Test Date : 2016-09-26
Test Mode: Charger+BT Mode Phase : N
Test Voltage : DC 5V From PC Input AC 120V/60Hz
800 dBuV
\ ap
L [
[ 3 il
10
— A
Vil . wrl ;( IIJ' peak
AN e AV Bl e = 4
iaaii dndn YA i et jin YO MV SUURTC N AVG
0o
0150 0.5 [MHz) 5 30.000
Frequency Factor | Reading Level Limit  [Margin )
No.- | " " MHz) | (aBuv) | (@Buv) | (@Buv) | (d@Buv) | (aB) |Dstector|P/F | Remark
1 0.1740 10.80 | 20.80 | 31.60 64.76 |-33.16| QP | P
2 0.1740 10.80 860 19.40 5476 |-35.36] AVG | P
3 0.5140 10.80 18.50 29.30 56.00 |-26.70 QP P
4 0.5140 10.80 540 16.20 46.00 |-29.80] AVG | P
5 0.6900 10.80 | 11.70 | 22.50 56.00 |-3350] QP | P
6 0.6900 10.80 | -0.50 10,30 46,00 |-3570] AavGe | P
7 0.9340 10.80 10.90 21.70 56.00 |-34.30f QP P
8 0.9240 10.80 0.10 10,90 4600 |-35.10] Ave | P
9 1.6380 10.80 5.40 16.20 56.00 |-39.80 QP P
10 1.6380 10.80 | -4.20 6.60 46.00 |-39.40] AVG | P
11 43139 10.80 5.90 16.70 56.00 |-39.30( QP P
12 43139 10.80 | -5.70 5.10 4600 |-40.90| AVG | P
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12. ANTENNA REQUIREMENTS

12.1.Limit

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

12.2.Result

The antenna is PCB antenna and no consideration of replacement, and the best case gain of the
antenna is 2.04dBi. So, the antenna is consider meet the requirement.

—END---
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