TOBY Shenzhen Toby Technology Co., Ltd.

¢

Report No.: TB-FCC147065
Page: 1 of 80

FCC Radio Test Report
FCC ID: 2AHM5L2-BTP2
Original Grant

Report No. :  TB-FCC147065
Applicant : DongGuan Shangyuan Eletronics Co.,Ltd
Equipment Under Test (EUT)

EUT Name :  Bluetooth speaker

Model No. : L2-BTP2

Series Model No. : N/A

Brand Name : BOJ

Receipt Date :  2016-03-08

Test Date :  2016-03-09 to 2016-03-13

Issue Date :  2016-03-14

Standards :  FCC Part 15: 2015, Subpart C(15.247)
Test Method :  ANSI C63.10: 2013

Conclusions :  PASS

In the configuration tested, the EUT_complied with the standards specified above,

Test/Witness Engineer

Approved& Authorized

This report details the results of the testing carried out on one sample. The results contained in
this test report do not relate to other samples of the same product. The manufacturer should
ensure that all products in series production are in conformity with the product sample detailed in
the report.

TB-RF-074-1. 0

1A/F., Bldg.6, Yusheng Industrial Zone, The National Road N0.107 Xixiang Section 467, Xixiang,
Bao’an, Shenzhen, China
Tel: +86 75526509301 Fax: +86 75526509195



Report No.: TB-FCC147065

TOBY Page: 2 of 80

Contents
CONTENTSE L A2 e R A R R MR .. ) 2
1. GENERAL INFORMATION ABOUT EUT ..o 4
1" Clientsifforngaiions.. ... .afe & .. .88 RS G RV 4
1.2 General Description of EUT (Equipment Under TEeSt) .....cccccvvveiieereeieseene e 4
1.3 Block Diagram Showing the Configuration of System Tested............c.cccecvvvvviiieennenn, 5
1.4 Description Of SUPPOIT UNILS .....ccvviiiiieiecie sttt sae e sne e e 6
1.5 Description Of TESE MOE.........cccveiiiiie et sre e e 7
1.6 Description of Test SOftware SettiNg ........c.cccevviieiieiiece e 8
1.7 Measurement UNCEIAINTY ........cccviriiee e siee st se e ste e e re e sna e e aneesneenseenee e 8
1.8gFest FACII®Y........ . 8. . 80 ORI e 9
2. RESTLSUMMARY Sa 8t e .o B B L R 10
3. FEST EQUIPMENT ............ o 5\ 8 a0 S 0. 11
4, CONDUCTED EMISSION TEST ..ottt 12
4.1 Test Standard and LIMIt..........cooioiiiiiie e sre e 12
4.2 TestSetlip.... ™ ......... @S AR S L R EST aTh RT 12
4.3 Tesh RioCedures®h..... B A R 12
4.4 EUT OPerating MOUE ......c.coiiiiiiieiieie ettt sttt bbbt sreente e e 13
4.5 TesFData B0 ... B A R R 13
5. RADIATED EMISSION TEST ...ttt 18
5.1 Test Standard and LiMIT..........cooeiieee e 18
5.2 Lest Sallfie®....... 5 R T RS RN AT 19
B TesthiProcedure S g N d e . o W Sl SO R e TR 20
5.4 EUT Operating COoNGItION .......c.coviieiieeie e ste et e e enaesraesne e e 20
6. RESTRICTED BANDS REQUIREMENT ..........ccocotiiiiiiiieee e 37
6.1 Test Standard and LiMIt...........cocooriioiieese et nes 37
62" 1 est SEUp,..... Wt ....... .ol W .. CC RN R 37
6.3 TESL'Progeture. . .am..... W N 08 . N RS 37
6.4 EUT Operating CONITION ........ccoiiiiriiiieiiiisisieie et 38
Bl Test RData. MR W 8 R N 38
7. NUMBER OF HOPPING CHANNEL ..o Sil
7.1 Test Standard and LIMIT..........coooiiioiii et 51
7.2 Test Seluph =" ... % B3 B N gONRER 51
L3tTestiProcedure. gl A AR . RN LR R 51
7.4 EUT Operating CONITION ........ccoiiiiiiiiiieiieiesie et 51
75 Test@atal s Ral..........oe... . BAN S ..o A.... . B ... 5l
8. AVERAGE TIME OF OCCUPANCY ...ttt 53
8.1 Test Standard and LiMIT..........ccoiiiiiiiie e 53
6.2 TesliSRIURS.................. R VW omn. 08 SN 53
308 Tegl Rrotedureg® s B..... SN RN 53

TB-RF-074-1. 0



Report No.: TB-FCC147065

TOBY

Page: 3 of 80
8.4 EUT Operating ConNItiON .........coviiiiieiecie sttt sae e 53
8'5,est Deta....... M %W U T R e 54
9. CHANNEL SEPARATION AND BANDWIDTH TEST ..o 66
9.1 Test Standard and LIMit..........cccoooiiiiiiii i sre e srbe e e eareeans 66
9.2 TESHSEIUD Lo Moo B A N LI R gL 66
93 Test Brocediire.........af 8 . ... 00.......oafon B W BV LR 66
9.4 EUT Operating CONITION .........cooiiiiiiiiiiiiesiisiisisieiee st 66
o.5W eshPata.. . R ... ... ... RGN LB 67
10. PEAK OUTPUT POWER TEST ........coi ittt re e 75
10.1 Test Standard and LIMIt .........ccoooiiiiiiiic e e e sae e eneeas 75
1082 oSt Setupe®s..... . B % B T AR RS R 75
L10O.3 TESE PrOCEAUIE. ......eveeetee ettt ettt e st e e abe e e bt e e e sbr e e ebee e sabe e e sabeeesabeeesnneas 75
10.4 EUT Operating CONAILION .........ccoiiiiiiiiiieiieie et nne s 75
10.58Lest Data.,..... Sa R b . R RN RS 76
11.  ANTENNA REQUIREMENT .........coiiiiiiie ettt sbe et saee s 80
11.1 Standard REQUITEIMENT..........ciiiie ettt e et ssa et e nee e e sneeneesneensens 80
11.2 Antenna Connected CONSITUCLION ..........ccueiiiiiie e 80

TB-RF-074-1. 0



TOBY

Report No.: TB-FCC147065
Page: 4 of 80

1. General Information about EUT

1.1 Client Information

Applicant
Address

Manufacturer
Address

DongGuan Shangyuan Eletronics Co.,Ltd

The 4th Building, Xintang Comprehensive Development Zone, Hengli

Town, Dongguan City,

Guangdong Province, China

DongGuan Shangyuan Eletronics Co.,Ltd
The 4th Building, Xintang Comprehensive Development Zone, Hengli

Town, Dongguan City,

Guangdong Province, China

1.2 General Description of EUT (Equipment Under Test)

EUT Name Bluetooth speaker
Models No. L2-BTP2
Model N/A
Difference
Operation Frequency:
Bluetooth 2.1+EDR: 2402~2480MHz
Number of Channel: Bluetooth:79 Channels see Note 3
Product
po u.c : Max Peak Output Power: | Bluetooth: -0.463 dBm( = /4-DQPSK)
Description
Antenna Gain: 0.68 dBi PCB Antenna
Modulation Type: GFSK 1Mbps(1 Mbps)
n /4-DQPSK(2 Mbps)
Power Supply DC Voltage supplied from Host System by USB cable.

DC power by Li-ion Battery.

Power Rating

DC 5.0V by USB cable.

DC 3.7V by Li-ion Battery.

Connecting I/O
Port(S)

Please refer to the User's Manual

Note:

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

(2) Channel List:

Bluetooth Channel List

Frequenc Frequenc Frequenc

Channel (:\:}lHZ) y Channel (:\:'IlHZ) y Channel (:\:'IlHZ) y
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57, 2459
04 2406 31 2433 58 2460
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05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
Jdl" 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455

(3) The Antenna information about the equipment is provided by the applicant.

1.3 Block Diagram Showing the Configuration of System Tested

TX Mode

EUT

TB-RF-074-1. 0
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USB Charging with TX Mode
Cable 1 Cable 4
[T == |
Monitor PC EUT
Cable 2
Cable 3
Keyboard Mouse
1.4 Description of Support Units
Equipment Information
Name Model FCC ID/DOC | Manufacturer | Used “V”
LCD Monitor E170Sc DOC DELL N
PC OPTIPLEX380 DOC DELL v
Keyboard L100 DOC DELL V
Mouse M-UARDEL7 DOC DELL V
Cable Information

Number Shielded Type Ferrite Core Length Note
Cable 1 YES YES 1.5M
Cable 2 YES YES 1.5M
Cable 2 YES NO 1.5M
Cable 3 NO NO 0.3M Accessorise

TB-RF-074-1. 0
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1.5 Description of Test Mode

To investigate the maximum EMI emission characteristics generates from EUT, the test
system was pre-scanning tested base on the consideration of following EUT operation mode
or test configuration mode which possible have effect on EMI emission level. Each of these
EUT operation mode(s) or test configuration mode(s) mentioned follow was evaluated
respectively.

For Conducted Test
Final Test Mode Description
Mode 1 USB Charging with TX GFSK Mode

For Radiated Test

Final Test Mode Description
Mode 1 USB Charging with TX GFSK Mode
Mode 2 TX Mode(GFSK) Channel 00/39/78
Mode 3 TX Mode( = /4-DQPSK) Channel 00/39/78
Mode 4 Hopping Mode(GFSK)
Mode 5 Hopping Mode( = /4-DQPSK)
Note:

(1) For all test, we have verified the construction and function in typical operation. And all the
test modes were carried out with the EUT in transmitting operation in maximum power with
all kinds of data rate. We have pretested all the test mode above.

According to ANSI C63.10 standards, the measurements are performed at the highest,
middle, lowest available channels, and the worst case data rate as follows:

TX Mode: GFSK (1 Mbps)

TX Mode: © /4-DQPSK (2 Mbps)

(2) The EUT is considered a portable unit; it was pre-tested on the positioned of each 3 axis,
X-plane, Y-plane and Z-plane. The worst case was found positioned on X-plane as the
normal use. Therefore only the test data of this X-plane was used for radiated emission
measurement test.

TB-RF-074-1. 0
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1.6 Description of Test Software Setting

During testing channel& Power controlling software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power
selection is for the setting of RF output power expected by the customer and is going to be
fixed on the firmware of the final end product power parameters of Bluetooth mode.

Test Software Version FCC Assist 1.5
Frequency 2402 MHz 2441MHz 2480 MHz
GFSK DEF DEF DEF
n /4-DQPSK DEF DEF DEF

1.7 Measurement Uncertainty

The reported uncertainty of measurementy =+ U, where expended uncertainty U is based on
a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

Test ltem Parameters Expanded Uncertainty (U_ap)

Level Accuracy:

Conducted Emission 9kHz~150kHz +3.42 dB
150kHz to 30MHz +3.42 dB
Level Accuracy:

Radiated Emission y +4.60 dB

9kHz to 30 MHz

4 B Level Accuracy:
Radiated Emission +4.40 dB
30MHz to 1000 MHz

' = Level Accuracy:
Radiated Emission +4.20 dB
Above 1000MHz

TB-RF-074-1. 0
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1.8 Test Facility

The testing report were performed by the Shenzhen Toby Technology Co., Ltd., in their
facilities located at 1A/F., Bldg.6, Yusheng Industrial Zone, The National Road No0.107
Xixiang Section 467, Xixiang, Bao’an, Shenzhen, Guangdong, China. At the time of testing,
the following bodies accredited the Laboratory:

CNAS (L5813)

The Laboratory has been accredited by CNAS to ISO/IEC 17025: 2005 General
Requirements for the Competence of Testing and Calibration Laboratories for the
competence in the field of testing. And the Registration No.: CNAS L5813.

FCC List No.: (811562)
The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number is 811562.

IC Registration No.: (11950A-1)

The Laboratory has been registered by Certification and Engineering Bureau of Industry
Canada for radio equipment testing. The site registration: Site# 11950A-1.

TB-RF-074-1. 0
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2. Test Summary
FCC Part 15 Subpart C(15.247)/ RSS 247 Issue 1
Standard Section
Test Item Judgment | Remark
FCC IC
15.203 Antenna Requirement PASS N/A
RSS-GEN 5.
15.207 AN Conducted Emission PASS N/A
RSS-Gen ;
15.205 o Restricted Bands PASS N/A
RSS 247 J s
15.247(a)(1) 51(2) Hopping Channel Separation PASS N/A
RSS 247 -
15.247(a)(1) Dwell Time PASS N/A
5.1 (4)
RSS 247
15.247(b)(1) 5.4.(2) Peak Output Power PASS N/A
RSS 247 Number of Hopping
15.247(b)(1) PASS N/A
5.1 (4) Frequency
RSS 247 ) i o
15.247(c) . Radiated Spurious Emission PASS N/A
99%0BW
RSS 247 99% Occupied Bandwidth & 20dB GFSK:831.6857kHz
15.247(a) . PASS
5.1 (1) Bandwidth n /4-DQPSK:
1180.60kHz
Note: N/Ais an abbreviation for Not Applicable.

TB-RF-074-1. 0
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3. Test Equipment

Conducted Emission Test

. . Cal. Due
Equipment Manufacturer Model No. Serial No. Last Cal. Date
EMI Test

.es Rohde & Schwarz ESCI 100321 Aug. 07, 2015 Aug. 06, 2016
Receiver

e Compliance
E:itsw'mh'ng Direction Systems | RSU-A4 34403 Aug. 07, 2015 | Aug. 06, 2016
Inc

AMN SCHWARZBECK NNBL 8226-2 | 8226-2/164 Aug. 07,2015 | Aug. 06, 2016
LISN Rohde & Schwarz | ENV216 101131 Aug. 07,2015 | Aug. 06, 2016
Radiation Emission Test

. . Cal. Due
Equipment Manufacturer Model No. Serial No. Last Cal. Date
SAgetm Agilent E4407B MY45106456 | Aug. 29,2015 | Aug. 28, 2016
Analyzer
EMI T

.est Rohde & Schwarz ESCI 100010/007 Aug. 07, 2015 Aug. 06, 2016
Receiver
Bilog Antenna ETS-LINDGREN 3142E 00117537 Mar. 28, 2015 | Mar. 27, 2016
Bilog Antenna ETS-LINDGREN 3142E 00117542 Mar. 28, 2015 | Mar. 27, 2016
Horn Antenna ETS-LINDGREN 3117 00143207 Mar. 28, 2015 Mar. 27, 2016
Horn Antenna ETS-LINDGREN 3117 00143209 Mar. 28, 2015 Mar. 27, 2016
Pre-amplifier Sonoma 310N 185903 Mar. 28, 2015 Mar. 27, 2016
Pre-amplifier HP 84478 3008A00849 Mar. 28,2015 | Mar. 27, 2016
Cable HUBER+SUHNER | 100 SUCOFLEX Mar. 28,2015 | Mar. 27, 2016
Gasigning ETS-LINDGREN | 2090 N/A N/A N/A

Controller

TB-RF-074-1. 0
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4. Conducted Emission Test
4.1 Test Standard and Limit

4.1.1Test Standard
FCC Part 15.207

4.1.2 Test Limit

Conducted Emission Test Limit

Frequency Maximum RF Line Voltage (dBuV)
Quasi-peak Level Average Level
150kHz~500kHz 66 ~ 56 * 56 ~46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Notes:

(1) *Decreasing linearly with logarithm of the frequency.

(2) The lower limit shall apply at the transition frequencies.

(3) The limit decrease in line with the logarithm of the frequency in the range of 0.15 to

0.50MHz.
RECEIVER
0.4% |§|

4.2 Test Setup
." —w

EUT LISN
4 ] 8
—» 883
-
0.8m /

GRP 0.8m g EI a

o0

4.3 Test Procedure

The EUT was placed 0.8 meters from the horizontal ground plane with EUT being
connected to the power mains through a line impedance stabilization network (LISN). All
other support equipments powered from additional LISN(s). The LISN provide 50 Ohm/
50uH of coupling impedance for the measuring instrument.

Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

TB-RF-074-1. 0
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I/O cables that are not connected to a peripheral shall be bundled in the center. The end of
the cable may be terminated, if required, using the correct terminating impedance. The
overall length shall not exceed 1 m.

LISN at least 80 cm from nearest part of EUT chassis

The bandwidth of EMI test receiver is set at 9kHz, and the test frequency band is from
0.15MHz to 30MHz.

4.4 EUT Operating Mode

Please refer to the description of test mode.

4.5 Test Data

Test data please refer the following pages.

TB-RF-074-1. 0
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: AC 120V/60 Hz
Terminal: Line
Test Mode: USB Charging with TX GFSK Mode 2402 MHz
Remark: Only worse case is reported
80.0 dBuV
ae: —_—
AVG:
\ I
)}U‘\ ﬂu\'! vj o % ;
20l |f 1 '\‘. W'|f)j Ml *ﬂ‘\ﬁ W ™~ ly[!,«\‘ “ WW r,-'J n{L‘
[ T4 ﬁ\{r V VY | u’ f mwww S
' i l'{ v I[ L * hlwlt"ﬁ_f'\w ;,.«.{&H"I'ML&L .A'~A-,|1
i iy s AVG
-20
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHzZ dBu dB dBut dBuv dBE Detector
1 0.2100 37.11 10.12 47.23 63.20 -15.97 QP
2 0.2100 33.68 10.12 43.80 53.20 -9.40 AVG
3 0.8540 34.96 10.02 44 .98 56.00 -11.02 QP
4 * 0.8540 27.21 10.02 37.23 46.00 -8.77 AVG
5 1.0420 27.16 10.16 37.32 56.00 -18.68 QP
6 1.0420 22.29 10.16 32.45 46.00 -13.55 AVG
7 1.6220 28.67 10.10 38.77 56.00 -17.23 QP
8 1.6220 21.92 10.10 32.02 46.00 -13.98 AVG
9 2.1860 28.75 10.06 38.81 56.00 -17.19 QP
10 2.1860 23.08 10.06 33.15 46.00 -12.85 AVG
11 3.8500 24 .38 10.06 34 .44 56.00 -21.56 QP
12 3.8500 19.48 10.06 29.54 46.00 -16.46 AVG
Emission Level= Read Level+ Correct Factor

TB-RF-074-1. 0
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: AC 120V/60 Hz
Terminal: Neutral
Test Mode: USB Charging with TX GFSK Mode 2402 MHz
Remark: Only worse case is reported
80.0 dBuVY
ar. —
AVG:
‘\ |
W f
4 ﬁw o A %
Y m. _”Z\ fo”:;:' f'? | hw‘nﬁ e \Va A\ h M\ Wmmj Y
Il‘\.Jll \f \| W ! ” M g ™ ' & ,wﬁ
20
0.150 05 (MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit ~ Over
hHz dBuf dB dBuv dBuv dB Detector
1 0.1740 34.50 1012 44.62 64.76 -20.14 QP
2 0.1740 33.86 1012 43.98 54.76 -10.78 AVG
3 0.5540 35.92 10.02 45.94 56.00 -10.06 QP
4 * 0.5540 28.16 10.02 38.18 46.00 -7.82 AVG
) 0.9780 28.70 10.15 38.85 56.00 -17.15 QP
6 0.9780 21.26 10.15 31.41 46.00 -14.59 AVG
7 1.5339 28.23 10.11 38.34 56.00 -17.66 QP
8 1.5339 21.71 10.11 31.82 46.00 -14.18 AVG
9 2.7980 26.51 10.06 36.57 56.00 -19.43 QP
10 2.7980 22.45 10.06 32.51 46.00 -13.49 AVG
11 5.2140 26.21 10.06 36.27 60.00 -23.73 QP
12 5.2140 2227 10.06 3233 20.00 -17.67 AVG
Emission Level= Read Level+ Correct Factor

TB-RF-074-1. 0
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: AC 240V/60 Hz
Terminal: Line
Test Mode: USB Charging with TX GFSK Mode 2402 MHz
Remark: Only worse case is reported
80.0 dBuV¥
QP _—
AVG:
\ I
A
e VAT I
20 I/ \; H| |‘y U-,[ L‘(.,r'.‘ \. U" ‘n'ﬂ'mfﬂﬁ, S o, ‘J) AV I 1.{ HM%\J’V w
\f |‘ '.( b Ay 'Un,\ L\ RV Vo W W Al %M\Juf"' w .
i ‘ 'IF- \.Pﬂ ‘J u w |" \i )f H'I i | \] MI f | peal
‘F\v"‘w“}r}"-'a""w N i A_W,KJ'MMAUG
-20
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
hWHzZ dBuv dB dBu/ dBuv dBE Detector
1 0.2779 33.38 10.02 43.40 60.88 -17.48 QP
2 0.2779 27.63 10.02 37.65 50.88 -13.23 AVG
3 0.5180 33.77 10.03 43.80 56.00 -12.20 QP
4 * 0.5180 25.81 10.03 35.84 46.00 -10.16 AVG
5 0.8300 30.14 10.09 40.23 56.00 -15.77 QP
6 0.8300 21.50 10.09 31.99 46.00 -14.41 AVG
7 1.6340 27.45 10.06 37.91 56.00 -18.49 QP
8 1.6340 20.47 10.06 30.53 46.00 -15.47 AVG
9 3.3820 24.93 10.01 34.94 56.00 -21.06 QP
10 3.3820 19.64 10.01 29.65 46.00 -16.35 AVG
11 5.20800 18.58 997 28.55 60.00 -31.45 QP
12 5.20800 13.19 997 23.16 50.00 -26.84 AVG
Emission Level= Read Level+ Correct Factor

TB-RF-074-1. 0
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 250 C Relative Humidity: | 55%
Test Voltage: AC 240V/60 Hz
Terminal: Neutral
Test Mode: USB Charging with TX GFSK Mode 2402 MHz
Remark: Only worse case is reported
80.0 dBuVY
ap: _—
AVG:

\ I

f'?k. \

L ~

f 1N Al . \ ;’x\

FRNA NS M L f ",

aof l”\\f\ f' J:lﬂ"mﬂ.( \)'—f \ | IIL / AT J[f?:x\\ f:-”ﬁ \wi:‘"“\'?‘ Al a Iﬂ,IU?VI ]vﬂlrwﬁm
| U(H \ H/ | L l‘lﬁtﬂ N v \',n ]rl‘ | v \h’ |d U lII# ll{\' M% J_U"\ m‘
}I |‘| 1 [ ' \ |UI'\I 4 {peak
I‘." l‘l)'ll\( Ulﬂlﬂ“h. . |"'\‘.1“l "
‘ Mapeord™ ¥V sy
-20
0.150 0.5 [MHz) 5 30.000

Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit ~ Over
WHz dBu dB dBuy dBuv dB Detector
1 0.5540 34.89 10.02 44.91 56.00 -11.09 QP
2 * 0.5540 27.56 10.02 37.58 46.00 -8.42 AVG
3 0.9580 27.92 10.14 38.06 56.00 -17.94 QP
4 0.9580 18.91 10.14 20.05 46.00 -16.95 AVG
5 1.5580 25.61 10.10 35.71 56.00 -20.29 QP
8 1.5580 21.27 10.10 31.37 46.00 -14.63 AVG
7 2.2540 26.26 10.06 36.32 56.00 -19.68 QP
8 2.2540 23.02 10.06 33.08 46.00 -12.92 AVG
9 3.6940 25.85 10.06 35.01 56.00 -20.09 QP
10 3.6940 22.20 10.06 32.26 46.00 -13.74 AVG
11 4.3620 24.13 10.06 34.19 56.00 -21.81 QP
12 4.3620 20.06 10.06 30.12 46.00 -15.88 AVG

Emission Level= Read Level+ Correct Factor

TB-RF-074-1. 0
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5. Radiated Emission Test
5.1 Test Standard and Limit

5.1.1 Test Standard
FCC Part 15.209
5.1.2 Test Limit
Radiated Emission Limit (9 kHz~1000MHz)

Frequency Field Strength Measurement Distance
(MHz (microvolt/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
Radiated Emission Limit (Above 1000MHz)
Frequency Class B (dBuV/m)(at 3m)
(MHz) Peak Average
Above 1000 74 54

Note:
(1) The tighter limit applies at the band edges.
(2) Emission Level (dBuV/m)=20log Emission Level (uV/m)

TB-RF-074-1. 0



Report No.: TB-FCC147065

TOBY Pose: 19 of 80

5.2 Test Setup

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/ Receiver s

Bellow 30MHz Test Setup

RX Antenna
=
—
Ant. feed | ‘ T
point :
_____ R i 1~4m
I |
i o -
80cm ! |

Metal Full Soldered Ground Plane

Spectrum Analyzer

/ Receiver _ o

Bellow 1000MHz Test Setup

TB-RF-074-1. 0
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Antenna

- ToWwWer

Horn
L —
antenna

EUT ‘ v |
“4m
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5.3 Test Procedure

(1) The measuring distance of 3m shall be used for measurements at frequency up to 1GHz and
above 1 GHz. The EUT was placed on a rotating 0.8m high above ground, the table was
rotated 360 degrees to determine the position of the highest radiation.

(2) Measurements at frequency above 1GHz. The EUT was placed on a rotating 1.5m high
above the ground. RF absorbers covered the ground plane with a minimum area of 3.0m by
3.0m between the EUT and measurement receiver antenna. The RF absorber shall not
exceed 30cm in high above the conducting floor. The table was rotated 360 degrees to
determine the position of the highest radiation.

(3) The Test antenna shall vary between 1m and 4m, Both Horizontal and Vertical antenna are
set to make measurement.

(4) The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked
and then Quasi Peak detector mode re-measured.

(5) If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit
Bellow 1 GHz, the EUT shall be deemed to meet QP Limits and then no additional QP Mode
measurement performed. But the Peak Value and average value both need to comply with
applicable limit above 1 GHz.

(6) Testing frequency range below 1GHz the measuring instrument use VBW=120 kHz with
Quasi-peak detection.

(7) Testing frequency range above 1GHz the measuring instrument use RBW=1 MHz and
VBW=3 MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=10 Hz
with Peak Detector for Average Values.

(8) For the actual test configuration, please see the test setup photo.

5.4 EUT Operating Condition

The Equipment Under Test was set to Continual Transmitting in maximum power in TX mode.

5.5 Test Data

Remark: During testing above 1GHz the measuring instrument use RBW=1 MHz and VBW=3
MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=1 kHz with
Peak Detector for Average Values.

Test data please refer the following pages.
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2402MHz
Remark: Only worse case is reported
80.0 dBu¥/m
[RF)FCC 15C 3M Radiation
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Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
hHz dBu dBm dBuim dBuim dB Detector
1 06.0086 38.08 -22.16 15.92 43.50 -27.58 peak
2 143.8205 40.46 -21.67 18.79 43.50 -2471 peak
3 191.7450 43.15 -20.81 22.34 43.50 -21.16 peak
4 287.9904 51.40 -17.32 34.08 46.00 -11.92 peak
5 *  383.9318 55.89 -13.87 42.02 46.00 -3.98 peak
6 480.5276 45.85 -11.62 34.23 46.00 -11.77 peak

*:Maximum data  x:Over limit  !:over margin

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: | 25 C Relative Humidity: | 55%
Test Voltage: DC 5V

Ant. Pol. Vertical

Test Mode: TX GFSK Mode 2402MHz

Remark: Only worse case is reported

80.0 dBuY/m

[RF)FCC 15C 3M Radiation
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Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBuv dBim dBuv/m dBuvim dB Detector
1 96.0086 44 .83 -22.16 22.67 43.50 -20.83 peak
2 191.7450 4038 -20.81 19.57 43.50 -23.93 peak
3 287.9904 4424 -17.32 26.92 46.00 -19.08 peak
4 383.9318 4828 -13.87 34.41 46.00 -11.59 peak
5 480.527/6  43.49 -11.62 31.87 46.00 -14.13 peak
6 * 6728444 4369 -7.66 36.03 46.00 -9.97 peak

*:Maximum data  x:Over limit  !:over margin

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 250 C Relative Humidity: | 55%
Test Voltage: DC 5V

Ant. Pol. Horizontal

Test Mode: TX =/4-DQPSK Mode 2402MHz

Remark: Only worse case is reported

80.0 dBu¥/m

[RF)FCC 15C 3M Radiation
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Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit ~ Over

MHz dBuY dBim dBuvfm dBuvim dB Detector
1 96.0986 37.02 2216 14.86 43.50 -28.64 peak
2 143.8205  39.31 -21.67 17.64 43.50 -25.86 peak
3 191.7450 4330  -20.81 22.49 43.50 -21.01 peak
4 287.9904 4976  -17.32 32.44 46.00 -13.56 peak
5 * 3839838 5577  -13.87 41.90 46.00 -410 peak
6 443.2043 3282 -12.58 20.24 46.00 -25.76 peak

*:Maximum data  x:Over limit  !:over margin

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX =/4-DQPSK Mode 2402MHz
Remark: Only worse case is reported
80.0 dBu¥/m
[RFJFCC 15C 3 Radiation
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Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBu/ dBm dBuV/m dBum dB Detector
1 41.5670 43.44  -20.82 22.62 40.00 -17.38 peak
2 96.0986 4418 -22.16 22.02 43.50 -21.48 peak
3 125.0066 4430 -22.34 21.96 43.50 -21.54 peak
4 192.4186 3913  -20.78 18.35 43.50 -2515 peak
5 287.9904 4583 -17.32 28.51 46.00 -17.49 peak
6 * 3839318 42905  -13.87 29.08 46.00 -16.92 peak

*:Maximum data  x:Over limit  !:over margin

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2402MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
[RF]) FCC PART 15C (PEAK)
2
X
50 1
X
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Owver
MHz dBuv dBim dBuvm dBuvim dB Detector
1 *  4803.988 31.93 13.44 45.37 5400 -863 AVG
2 4804.174 43.24 13.44 56.68 74.00 -17.32 peak
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX GFSK Mode 2402MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
[RF) FCC PART 15C [PEAK]
1
X
50 f(
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MWHz dBu dBm dBuvim dBuvim dB Detectar
1 4804.000 45.03 13.44 58.47 74.00 -1553 peak
2 * 4804117 34.88 13.44 48.32 5400 -568 AVG
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2441MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
{RF) FCC PART 15C (PEAK)
50
0.0
1000.000 3550.00 6100.00 865000 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
hHz dBuv dBm dBuim dBui/m dB Detector
1 *  4881.964 32.03 13.90 4593 5400 -807 AVG
2 4882.138 4353 13.90 57.43 74.00 -16.57 peak
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX GFSK Mode 2441MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
(RF) FCC PART 15C (PEAK)
2
x
50 ;
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
hHz dBu dBim dBuvim dBum dB Detector
1 * 4882078 34.60 13.90 48.50 54.00 -550 AVG
2 4882.357 44.74 13.90 58.64 74.00 -1536 peak
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2480MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
[RF]) FCC PART 15C (PEAK)
1
x
50 2
X
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHZ dBu®/ dBm dBuiim dBuvim dB Detector
1 4959.547 43.75 14.36 58.11 74.00 -15.89 peak
2 *  4960.078 32.46 14.36 46.82 5400 -718 AVG
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX GFSK Mode 2480MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBuV/m
[RF] FCC PART 15C (PEAK]
1
=
50 ;
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MWHzZ dBu dBm dBuVvim dBum dB Detector
1 4959.925 44 85 14.36 59.21 74.00 -1479 peak
2 *  4960.138 34.90 14.36 49.26 54.00 -474 AVG
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX n /4-DQPSK Mode 2402MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
[RF] FCC PART 15C (PEAK)
2
x
50
1
X
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Ower
hHz dBuY dBm dBuiim dBuvim dB Detector
1 *  4804.018 30.95 13.44 44 .39 5400 -961 AVG
2 4804.114 43.14 13.44 56.58 74.00 -17.42 peak
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX n /4-DQPSK Mode 2402MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
[RF) FCC PART 15C (PEAK)
1
®
50 2
x
0o
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure- o
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuY dBm dBuiim dBuVim dB Detector
1 4803.895 43.74 13.44 57.18 74.00 -16.82 peak
2 *  4804.162 32.87 13.44 46.31 54.00 -7.69 AVG
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX n /4-DQPSK Mode 2441MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
(RF) FCC PART 15C (PEAK)
1
X
50 2
X
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuY dBm dBuVim dBu‘im dB Detector
1 4881.871 43.58 13.90 57.48 74.00 -16.52 peak
2 * 4882.042 31.03 13.90 44.93 54.00 -9.07 AVG
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX n /4-DQPSK Mode 2441MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
{RF) FCC PART 15C (PEAK)
2
X
50 1
x
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit ~ Over
MHZ dBu¥/ dB'm dBu¥im dBuVim dB Detectar
1 *  4881.838 32.86 13.90 46.76 54.00 -7.24 AVG
2 4881.988 44 17 13.90 58.07 74.00 -15.93 peak
Emission Level= Read Level+ Correct Factor

TB-RF-074-1. 0



TOBY

Report No.: TB-FCC147065

Page: 35 of 80
EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX n /4-DQPSK Mode 2480MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
{RF) FCC PART 15C [PEAK)
1
X
50 2
X
0.0
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dB'm dBuV/m dBuvfm dB Detector
1 4959.697 43.99 14.36 58.35 74.00 -1565 peak
2 *  4958.838 31.34 14.36 45,70 5400 -830 AVG
Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX n /4-DQPSK Mode 2480MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
100.0 dBu¥/m
[RF] FCC PART 15C (PEAK)
50
0o
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Owver
dBut dBm dBuvim dBu¥im dB Detector
1 4959.832 44 89 14.36 59.25 74.00 -14.75 peak
2 *  4959.907 33.25 14.36 47.61 54.00 -6.39 AVG
Emission Level= Read Level+ Correct Factor
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6. Restricted Bands Requirement
6.1 Test Standard and Limit

6.1.1 Test Standard
FCC Part 15.209
FCC Part 15.205
6.1.2 Test Limit

Restricted Frequency Class B (dBuV/m)(at 3m)
Band Peak Average
(MHz)
2310 ~2390 74 54
2483.5 ~2500 74 54
Note: All restriction bands have been tested, only the worst case is reported.

6.2 Test Setup

Antenna
Iy tower
e 3T {v| — &Eff:llm
EUT
_\ 4m
— "““\\ Spectrum
.h - \ analyzer
v v — \
Turntable 1 &m i Im \\ [ |
i 30cm ==
A i h » ~ Pre-amp -—.,| -If_'j?:
AAAAAAL | 1 l

6.3 Test Procedure

(1) The measuring distance of 3m shall be used for measurements at frequency up to 1GHz and
above 1 GHz. The EUT was placed on a rotating 0.8m high above ground, the table was
rotated 360 degrees to determine the position of the highest radiation.

(2) Measurements at frequency above 1GHz. The EUT was placed on a rotating 1.5m high
above the ground. RF absorbers covered the ground plane with a minimum area of 3.0m by
3.0m between the EUT and measurement receiver antenna. The RF absorber shall not
exceed 30cm in high above the conducting floor. The table was rotated 360 degrees to
determine the position of the highest radiation.
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(3) The Test antenna shall vary between 1m and 4m, Both Horizontal and Vertical antenna are
set to make measurement.

(4) The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked
and then Quasi Peak detector mode re-measured.

(5) If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit
Bellow 1 GHz, the EUT shall be deemed to meet QP Limits and then no additional QP Mode
measurement performed. But the Peak Value and average value both need to comply with
applicable limit above 1 GHz.

(6) Testing frequency range below 1GHz the measuring instrument use VBW=120 kHz with
Quasi-peak detection.

(7) Testing frequency range above 1GHz the measuring instrument use RBW=1 MHz and
VBW=3 MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=10 Hz
with Peak Detector for Average Values.

(8) For the actual test configuration, please see the test setup photo.

6.4 EUT Operating Condition

The Equipment Under Test was set to Continual Transmitting in maximum power.

6.4 Test Data

Remark: During testing above 1GHz the measuring instrument use RBW=1 MHz and VBW=3
MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=1 KHz
with Peak Detector for Average Values.

All restriction bands have been tested, only the worst case is reported.
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(1) Radiation Test
EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2402MHz
Remark: N/A
100.0 dBu¥/m
5
%
[RF) FCC PART 15%; (PEAK)
!
)
T
50 1 )3( / \
X 4 I/\J .\
e, M\M_,‘_ﬂ_'i_‘_j)x‘\.r/ \k, ,,,
0.0
2315.000 2325.00 2335.00 2345.00 2355.00 2365.00 2375.00 2385.00 2395.00 2415.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuy dBm dBuv/m dBuYm dB Detector
1 2390.000 40.88 077 41.65 7400 -32.35 peak
2 2390.000 2976 077 30.53 5400 -2347 AVG
3 2393.800 45 53 0.79 46 32 7400 -27.68 peak
4 2394.000 313 0.79 3592 5400 -18.08 AVG
5 X 2401 QDD 8448 082 8530 Fundamental Frequency peak
6 * 2402 1 UD 7887 082 ?969 Fundamental Frequency AVG
Emission Level= Read Level+ Correct Factor

TB-RF-074-1. 0



Report No.: TB-FCC147065

TOBY Page: 40 of 80

EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 257 C Relative Humidity: | 55%
Test Voltage: DC 5V

Ant. Pol. Vertical

Test Mode: TX GFSK Mode 2402MHz

Remark: N/A

100.0 dBu¥/m

3
%
4
{RF) FCC PART 1@ (PEAK)

(

50 \
1
X

——

0.0
2315.000 2325.00 2335.00 2345.00 2355.00 2365.00 2375.00 2385.00 2395.00 2415.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over
MHZ dBuY dBm dBuvm dBuiim dB Detector
1 2390.000 4220 0.77 42.97 74.00 -31.03 peak
2 2390.000 30.33 0.77 31.10 54.00 -2290 AVG
3 X 2402000 8896 0.82 89.78  Fundamental Frequency pPe&ak
4 * 2402000 83.11 0.82 83.93  Fundamental Frequency AVG

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 257 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX GFSK Mode 2480 MHz
Remark: N/A
100.0 dBu¥/m

1
®
?
f\ (RF) FCC PART 15C (PEAK)

A

n-:IE?.I]l]I] 2477.00 2487.00 2497.00 2507.00 2517.00 2527.00 2537.00 2547.00 2567.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Ower

MHz dBuY dBm dBuvim dBuvim dB Detector
1 X 2479800 8895 115 90.10  Fundamental Frequency  Peak
2 * 2480000 8302 115 84.17  Fundamental Frequency AVG
3 2483500 50.29 117 51.46 7400 -2254 peak
4 2483500 4559 117 46.76 5400 -7.24 AVG

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX GFSK Mode 2480 MHz
Remark: N/A
100.0 dBu¥/m
1
3
f\ [RF) FCC PART 15C [PEAK)
/ |
| \3
50 f '
Mj\f R
0.0
2465.000 2475.00 2485.00 2435.00 2505.00 2515.00 2525.00 2535.00 2545.00 2565.00 MHz
Reading Correct Measure-
No. Mk. Fregq. Level Factor  ment Limit ~ Owver
MHz dBuY/ dBim dBuVfm dBu¥im dB Detector
1 X  2479.800 90.35 1.15 91.50 Fundamental Frequency peak
2 * 2479.900 84 29 1.15 85.44 Fundamental Frequency AVG
3 2483.500 53.03 117 5420 74.00 -19.80 peak
4 2483.500 46 52 117 47.69 5400 -6.31 AVG
Emission Level= Read Level+ Correct Factor

TB-RF-074-1. 0



TOBY Report No.: TB-FCC147065

Page: 43 of 80

EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 257 C Relative Humidity: | 55%
Test Voltage: DC 5V

Ant. Pol. Horizontal

Test Mode: TX n /4-DQPSK Mode 2402MHz

Remark: N/A

100.0 dBu¥Y/m

3
%
4
(RF) FCC PART 1?’; (PEAK)

A

50

2 J“‘\-J MM s )
0.0
2315.000 2325.00 2335.00 2345.00 2355.00 2365.00 2375.00 2385.00 2395.00 2415.00 MHz
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit ~ Over
hHz dBu dBim dBu'im dBuVim dB Detector

2300.000 41.34 0.77 42.11 74.00 -31.89 peak
23900.000 29.55 0.77 30.32 54.00 -23.68 AVG
2402.000 85.53 0.82 86.35  Fundamental Frequency peak
* 2402100 77.37 0.82 78.19 Fundamental Frequency AVG

B W N =
e

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 257 C Relative Humidity: | 55%
Test Voltage: DC 5V

Ant. Pol. Vertical

Test Mode: TX n /4-DQPSK Mode 2402MHz

Remark: N/A

100.0 dBu¥/m

3
X
4
(RF) FCC PART 12& (PEAK)

/
f\k

0.0

1
X i
|
4 \j —

2315.000 2325.00 2335.00 2345.00 2355.00 2365.00 2375.00 2385.00 2395.00 2415.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over
hHz dBuY/ dBm dBuim dBuvim dB Detectar
1 2390.000 4185 0.77 42.42 74.00 -31.58 peak
2 2390.000 30.26 0.77 31.03 54.00 -2297 AVG
3 X 2401.800 8940 0.82 80.22  ryndamental Frequency  PEAK
4 * 2402100 81.02 0.82 81.84  rundamental Frequency AVG

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 257 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Horizontal
Test Mode: TX n /4-DQPSK Mode 2480MHz
Remark: N/A
100.0 dBu¥/m
1
b
2
/ﬁ [RF) FCC PART 15C [PEAK)
A
\
\3
X
50

0.0
2467.000 2477.00 2487.00 2497.00 2507.00 2517.00 2527.00 2537.00 2547.00 2567.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBu dBim dBuim dBuim dB Detector
1 X 2479900 8936 1.15 90.51  Fundamental Frequency PEAK
2 * 2480100 81.01 1.15 8216  Fundamental Frequency AVG
3 2483500 5413 117 55.30 7400 -18.70 peak
4 2483.500 44.14 1.17 45.31 5400 -869 AVG

Emission Level= Read Level+ Correct Factor
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Ant. Pol. Vertical
Test Mode: TX n /4-DQPSK Mode 2480MHz
Remark: N/A
100.0 dBu¥/m
1
X
2
A
IR [RF] FCC PART 15C (PEAK]
f
B
50 {J{
|
wa\/ VS SO DR N I B
0.0
2465.000 2475.00 2485.00 2495.00 2505.00 2515.00 2525.00 2535.00 2545.00 2565.00 MH:z
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBu dBim dBuVvfm dBu/m dB Detector
1 X 2479900 90.83 1.15 91.98  Fundamental Frequency peak
2 * 2480100 8240 1.15 83.55  Fundamental Frequency AVG
3 2483.500 56.22 117 57.39 74.00 -16.61 peak
4 2483500 4588 117 47.05 5400 -695 AVG
Emission Level= Read Level+ Correct Factor
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(2) Conducted Test
EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: = 55%
Test Voltage: DC 5V
Test Mode: TX GFSK Mode 2402MHz / 2480 MHz
Remark: N/A

- Agilent

Marker
1

2
3
4

Atten 20 dB

Trace
(1)
(1)
(1)
(€

Mkr1 2.40200 GHz
-1.457 dBm

Span 100 MHz

#VBW 300 kHz Sweep 10.36 ms (401 pts)

X Axis
2.40200 GHz
2.39000 GHz
2.40000 GHz
2.37750 GHz

Amplitude
-1.457 dBm
-58.21 dBm
-32.49 dBm
-56.72 dBm

3 Agilent

Atten 20 dB

X Axis
2.48000 GHz
2.48350 GHz
2.50000 GHz
2.49300 GHz

Mkr1 2.48000 GHz
-1.601 dBm

Span 100 MHz
#VBW 300 kHz Sweep 10.36 ms (401 pts)

Amplitude
-1.601 dBm
-57.17 dBm
-56.92 dBm
-55.32 dBm
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 250 C Relative Humidity: | 55%
Test Voltage: DC 5V
Test Mode: GFSK Hopping Mode
Remark: N/A

Mkr1 2.41975 GHz
Atten 20 dB -0.914 dBm

1

Span 100 MHz

#VBW 300 kHz Sweep 10.36 ms (401 pts)
X Axis Amplitude

2.41975 GHz -0.914 dBm

2.39000 GHz -56.36 dBm

2.40000 GHz -31.65 dBm

2.37750 GHz -56.67 dBm

- Agilent
Mkr1 2.47775 GHz
Atten 20 dB -0.673 dBm

Span 100 MHz
#VBW 300 kHz Sweep 10.36 ms (401 pts)

Marker Trace X Axis Amplitude
1 (1) 2.47775 GHz -0.673 dBm
2 (1) 2.48350 GHz -57.25 dBm
3 (1) 2.50000 GHz -57.15 dBm
4 (1) 2.49475 GHz -55.72 dBm
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C a4l Relative Humidity: | 55% |
Test Voltage: DC 5V
Test Mode: TX n /4-DQPSK Mode 2402MHz / 2480 MHz
Remark: N/A

= Agilent
Mkr1 2.40200 GHz
Atten 20 dB -1.389 dBm

Span 100 MHz
#VBW 300 kHz Sweep 10.36 ms (401 pts)

X Axis Amplitude
2.40200 GHz -1.389 dBm
2.39000 GHz -58.94 dBm
2.40000 GHz -33.27 dBm
2.37625 GHz -58.18 dBm

5 Agilent
Mkr1 2.48000 GHz
Atten 20 dB -1.651 dBm

Span 100 MHz
#VBW 300 kHz Sweep 10.36 ms (401 pts)

Marker Trace X Axis Amplitude
1 (1) 2.48000 GHz -1.651 dBm
2 (1) 2.48350 GHz -57.59 dBm
3 (1) 2.50000 GHz -58.07 dBm
4 (1) 2.49425 GHz -57.39 dBm
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 250 C Relative Humidity: | 55%
Test Voltage: DC 5V
Test Mode: n /4-DQPSK Hopping Mode
Remark: N/A

Mkr1 2.41575 GHz
Atten 20 dB -0.907 dBm

1

Span 100 MHz

#VBW 300 kHz Sweep 10.36 ms (401 pts)
X Axis Amplitude

2.41575 GHz -0.907 dBm

2.39000 GHz -56.88 dBm

2.40000 GHz -34.07 dBm

2.38100 GHz -56.07 dBm

- Agilent
Mkr1 2.47875 GHz
Atten 20 dB -0.733 dBm

Span 100 MHz
#VBW 300 kHz Sweep 10.36 ms (401 pts)

Marker Trace X Axis Amplitude
1 (1) 2.47875 GHz -0.733 dBm
2 (1) 2.48350 GHz -57.47 dBm
3 (1) 2.50000 GHz -56.69 dBm
4 (1) 2.48900 GHz -55.2 dBm
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7. Number of Hopping Channel
7.1 Test Standard and Limit
6.1.1 Test Standard
FCC Part 15.247 (a)(1)
6.1.2 Test Limit
Section Test Item Limit
15.247 Number of Hopping 15
Channel

7.2 Test Setup

7.3 Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show
in the block diagram above.
(2) Spectrum Setting: RBW=100 KHz, VBW=100 KHz, Sweep time= Auto.

7.4 EUT Operating Condition

The EUT was set to the Hopping Mode by the Customer.
7.5 Test Data
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 250 C Relative Humidity: | 55%
Test Voltage: DC 5V
Test Mode: Hopping Mode (GFSK/ m /4-DQPSK)
Quantity of Hopping L.
F R Limit
requency Range Channel imi
79
2402MHz~2480MHz ~9 >15
GFSK Mode

== Agilent
Mkr2 2.48016 GHz
Atten 20 dB -2.685 dBm

2

2.480160000 GHz
-2.685dBm

Stop 2.483 GHz
#VBW 100 kHz Sweep 10.76 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 @) Freq 2.40188 GHz -2.051 dBm
2 1) Freq 2.48016 GHz -2.685 dBm

8-DPSK Mode

== Agilent
Mkr2 2.48016 GHz
Atten 20 dB -2.685 dBm

2

MWWV VANV

arker
2.480160000 GHz
-2.685dBm

Start 2.4 GHz Stop 2.483 GHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.76 ms (401 pts)

Marker Trace Type X Axis Amplitude
1 1) Freq 2.40188 GHz -2.051 dBm
2 1) Freq 2.48016 GHz -2.685 dBm
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8. Average Time of Occupancy
8.1 Test Standard and Limit

8.1.1 Test Standard
FCC Part 15.247 (a)(1)
8.1.2 Test Limit

Section Test Item Limit
15.247(a)(1)/ RSS-210 Average Time of 0.4 sec
Annex 8(A8.1d) Occupancy '

8.2 Test Setup

8.3 Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show
in the block diagram above.

(2) Spectrum Setting: RBW=1MHz, VBW=1MHz.

(3) Use video trigger with the trigger level set to enable triggering only on full pulses.

(4) Sweep Time is more than once pulse time.

(5) Set the center frequency on any frequency would be measure and set the frequency span to
zero.

(6) Measure the maximum time duration of one single pulse.

(7) Set the EUT for packet transmitting.

(8) Measure the maximum time duration of one single pulse.

8.4 EUT Operating Condition

The EUT was set to the Hopping Mode by the Customer.
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8.5 Test Data

EUT: ' Bluetooth speaker Model Name : L2-BTP2
Temperature: | 25 B L Relative Humidity: 55% o
Test Voltage: | DC 5V
Test Mode: | Hopping Mode (GFSK DH1)
Channel Pulse Time | Total of Dwell | Period Time | Limit Result

(MHz) (ms) (ms) (s) (ms)

2402 0.410 131.20

2441 0.410 131.20 31.60 400 PASS

2480 0.410 131.20

GFSK Hopping Mode DH1
- 2402MHz |
%= Agilent

Mkr1 A 410 pus

Ref 10 dBm Atten 20 dB -0.035 dB

Marker A
410.0000000 ps

-0.035 dB

w1 SZWWW”\/V‘\WWWW
S3 FS

AA

Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 4 ms (401 pts)
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GFSK Hopping Mode DH1

Marker A

2441 MHz

Atten 20 dB

410.0000000 ps

1.143 dB

Center 2.441 GHz
Res BW 1 MHz

Center 2.48 GHz
Res BW 1 MHz

#VBW 1 MHz

GFSK Hopping Mode DH1
2480 MHz

Atten 20 dB

#VBW 1 MHz

Mkr1 A 410 ps

1.143dB

Span 0 Hz
Sweep 4 ms (401 pts)

Mkr1 A 410 pus

-2.343 dB

Span 0 Hz
Sweep 4 ms (401 pts)
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EUT: | BIuetoothAs_peaker__> Model Name : L2-BTP2 \
Temperature: 25 C Relative Humidity: 55%
Test Voltage: DC 5V
Test Mode: | Hopping Mode (GFSK DH3)
Channel Pulse Time | Total of Dwell | Period Time | Limit Result
(MHz) (ms) (ms) (s) (ms)
2402 1.720 275.20 ‘
2441 1.720 275.20 31.60 400 PASS
2480 1.720 275.20
GFSK Hopping Mode DH3
- 2402 MHz o -
% Agilent

Mkr1 A 1.72ms
Ref 10 dBm Atten 20 dB 2.771dB

Marker A
1.720000000 ms
2.771 dB

W1 S2AMMAWIAAMAAR Ay

S3 FS
AA

Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 8 ms (401 pts)
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GFSK Hopping Mode DH3
2441 MHz

MkriA 1.72ms
Atten 20 dB 0.739 dB

Marker A
1.720000000 ms
0.739 dB

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 8 ms (401 pts)

- ~ GFSKHopping ModeDH3
2480 MHz

MkriA 1.72ms
Atten 20 dB -0.829 dB

Marker A
1.720000000 ms

-0.829 dB

Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 8 ms (401 pts)
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EUT: | BIuetoothAs_peaker__> Model Name : L2-BTP2 \
Temperature: 25 C Relative Humidity: 55%
Test Voltage: DC 5V
Test Mode: | Hopping Mode (GFSK DH5)
Channel Pulse Time | Total of Dwell | Period Time | Limit Result

(MHz) (ms) (ms) (s) (ms)

2402 3.000 320.00

2441 3.000 320.00 31.60 400 PASS

2480 3.000 320.00

GFSK Hopping Mode DH5
- 2402 MHz - -
% Agilent

Mkr1 A 3ms

Ref 10 dBm Atten 20 dB 0.298 dB

Span 0 Hz
Sweep 12 ms (401 pts)

Center 2.402 GHz
Res BW 1 MHz #VBW 1 MHz
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GFSK Hopping MOEDH;
2441 MHz

Mkr1 A 3ms
Atten 20 dB -0.389 dB

Marker A
3.000000000 ms
-0.389 dB

Center 2.441 GHz Span 0 Hz
#VBW 1 MHz Sweep 12 ms (401 pts)

- ~ GFSKHopping ModeDH5
2480 MHz

Mkr1 A 3ms
Atten 20 dB -2.535 dB

Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 12 ms (401 pts)
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EUT: | BIuetoothAs_peaker__> Model Name : L2-BTP2 \
Temperature: 25 C Relative Humidity: 55%
Test Voltage: DC 5V
Test Mode: l Hopping Mode ( 7 /4-DQPSK DH1)
Channel Pulse Time | Total of Dwell | Period Time | Limit Result

(MHz) (ms) (ms) (s) (ms)

2402 0.410 131.20

2441 0.410 131.20 31.60 400 PASS

2480 0.410 131.20

n /4-DQPSK Hopping Mode DH1
- 2402 MHz o -
% Agilent

Mkr1 A 410 pus

Ref 10 dBm Atten 20 dB 0.194 dB

Span 0 Hz
Sweep 4 ms (401 pts)

Center 2.402 GHz
Res BW 1 MHz #VBW 1 MHz
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T /4-IjQPSK Hopping W)de DH1

2441 MHz

Mkr1 A 410 ps
Atten 20 dB 0.18 dB

Marker A
410.0000000 pus

Span 0 Hz
#VBW 1 MHz Sweep 4 ms (401 pts)

n /4-DQPSK Hopping Mode DH1

2480 MHz

Mkr1 A 410 pus
Atten 20 dB 1.386 dB

Marker A
410.0000000 ps

1.386 dB

Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 4 ms (401 pts)
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EUT: | BIuetoothAs_peaker__> Model Name : L2-BTP2 \
Temperature: 25 C Relative Humidity: 55%
Test Voltage: DC 5V
Test Mode: l Hopping Mode ( 7 /4-DQPSK DH3)
Channel Pulse Time | Total of Dwell | Period Time | Limit Result
(MHz) (ms) (ms) (s) (ms)
2402 1.720 275.20 ‘
2441 1.720 275.20 31.60 400 PASS
2480 1.720 275.20
7 /4-DQPSK Hopping Mode DH3
- 2402 MHz o -
% Agilent

Mkr1 A 1.72ms
Ref 10 dBm Atten 20 dB -0.2 dB

Marker A
1.720000000 ms
-0.2dB
W1 S2 Attt MMM AN My o 3

S3 FS
AA

Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 8 ms (401 pts)
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T /4-IjQPSK Hopping W)de Eﬁ-li)‘i
2441 MHz

MkriA 1.72ms
Atten 20 dB -0.257 dB

Marker A
1.720000000 ms
-0.257 dB

Center 2.441 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 8 ms (401 pts)

n /4-DQPSK Hopping Mode DH3

2480 MHz

MkriA 1.72ms
Atten 20 dB 0.433 dB

Marker A
1.72000000

0.433 dB

Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 8 ms (401 pts)
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EUT: | BIuetoothAs_peaker__> Model Name : L2-BTP2 \
Temperature: 25 C Relative Humidity: 55%
Test Voltage: DC 5V
Test Mode: l Hopping Mode ( 7 /4-DQPSK DH5)
Channel Pulse Time | Total of Dwell | Period Time | Limit Result

(MHz) (ms) (ms) (s) (ms)

2402 3.000 320.00 \

2441 3.000 320.00 31.60 400 PASS

2480 3.000 320.00

n /4-DQPSK Hopping Mode DH5

B - 2402 MHz - -

% Agilent
Mkr1 A 3ms

Ref 10 dBm Atten 20 dB -2.245 dB

Marker A
3.000000000 ms

-2.245 dB

W1 S20 - MW AAssnaAp i My,
S3 FS
AA

Center 2.402 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 12 ms (401 pts)
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T /4-IjQPSK Hopping W)de Eﬁ-lSi
2441 MHz

Mkr1 A 3ms
Atten 20 dB -0.12 dB

Center 2.441 GHz Span 0 Hz
#VBW 1 MHz Sweep 12 ms (401 pts)

n /4-DQPSK Hopping Mode DH5

2480 MHz

Mkr1 A 3ms
Atten 20 dB 0.817 dB

Marker A
3.000000000 ms
0.817 dB

Center 2.48 GHz Span 0 Hz
Res BW 1 MHz #VBW 1 MHz Sweep 12 ms (401 pts)
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9. Channel Separation and Bandwidth Test
9.1 Test Standard and Limit

9.1.1 Test Standard
FCC Part 15.247
9.1.2 Test Limit

Test Item Limit Frequency Range(MHz)

. <=1 MHz
Bandwidth (20dB bandwidth) 2400~2483.5
>25KHz or >two-thirds of
Channel Separation the 20 dB bandwidth 2400~2483.5

Which is greater

9.2 Test Setup

9.3 Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show
in the block diagram above.

(2) Spectrum Setting:

Channel Separation: RBW=30 kHz, VBW=100 kHz.
Bandwidth: RBW=30 kHz, VBW=100 kHz.

(3) The bandwidth is measured at an amplitude level reduced 20dB from the reference level. The
reference level is the level of the highest amplitude signal observed from the transmitter at
the fundamental frequency. Once the reference level is established, the equipment is
conditioned with typical modulating signal to produce the worst —case (i.e the widest)
bandwidth.

(4) Measure the channel separation the spectrum analyzer was set to Resolution Bandwidth:30
kHz, and Video Bandwidth:100 kHz. Sweep Time set auto.

9.4 EUT Operating Condition

The EUT was set to the Hopping Mode for Channel Separation Test and continuously
transmitting for the Bandwidth Test.
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9.5 Test Data
EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Test Mode: TX Mode (GFSK)
] 20dB
Channel frequency 99% OBW 20dB Bandwidth .
Bandwidth *2/3
(MHz) (kHz) (kHz)
(kHz)
2402 828.1369 852.550
2441 831.6857 857.276
2480 831.6130 856.668

GFSK TX Mode

%= Agilent

Ref 10 dBm

Center

#Res BW 30 kHz

Occupied Bandwidth
828.1369 kHz

22.560 kHz
852.550 kHz

Transmit Freq Error
x dB Bandwidth

2402 MHz

Atten 20 dB

#VBW 100 kHz

Span 3 MHz
Sweep 5 ms (401 pts)

Occ BW % Pwr 99.00 %
xdB -20.00 dB
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Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
831.6857 kHz xdB  -20.00 dB

Transmit Freq Error 22.768 kHz
x dB Bandwidth 857.276 kHz

GFSK TX Mode

2480 MHz

Atten 20 dB

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
831.6130 kHz xdB  -20.00 dB

Transmit Freq Error 25.006 kHz
x dB Bandwidth 856.668 kHz
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EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: 25 C Relative Humidity: | 55%
Test Voltage: DC 5V
Test Mode: TX Mode (7 /4-DQPSK)
) 20dB
Channel frequency 99% OBW 20dB Bandwidth .
Bandwidth *2/3
(MHz) (kHz) (kHz)
(kHz)
2402 1179.30 1220.00 813.33
2441 1180.60 1227.00 818.00
2480 1177.80 1227.00 818.00
1 /4-DQPSK TX Mode
2402 MHz
% Agilent

Ref 10 dBm Atten 20 dB

Center

Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %

xdB -20.00 dB

1.1793 MHz

Transmit Freq Error 20.302 kHz
x dB Bandwidth 1.220 MHz
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Atten 20 dB

10 ‘/V\./"’\/—/\"/\W

dB/

ofist  Center r S
;B : Hz

Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1806 MHz xdB  -20.00 dB

Transmit Freq Error 21.846 kHz
x dB Bandwidth 1.227 MHz

n /4-DQPSK TX Mode

2480 MHz

Atten 20 dB

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
1.1778 MHz xdB  -20.00 dB

Transmit Freq Error 23.254 kHz
x dB Bandwidth 1.227 MHz
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EUT: Bluetooth speaker B Model Name : | L2-BTP2
Temperature: 25 C Relative Humidity: = 55%
Test Voltage: DC 3.7V
Test Mode: Hopping Mode (GFSK)
Channel frequency Separation Read Value Separation Limit
(MHz) (kHz) (kHz)
2402 | 1005.00 852.550
2441 | 1005.00 857.276
i
2480 ‘ 1005.00 856.668
GFSK Hopping Mode
-  2402MHz S
%= Agilent

Mkr1 A 1.0050 MHz
Ref 10 dBm Atten 20 dB -1.904 dB

1R

Marker
. 00 MHz
-1.904 dB

Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Marker Trace Type X Axis Amplitude
1R 1) Freq 2.4018925 GHz -2.686 dBm
1A (D] Freq 1.0050 MHz -1.904 dB
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GFSK Hopping Mode
2441 MHz

%= Agilent

Mkr1 A 1.0050 MHz
Ref 10 dBm Atten 20 dB -0.009 dB

1R

Marker A
1.005000 MHz
-0.009 dB

Center 2.442 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Marker Trace Type X Axis Amplitude
1R 1) Freq 2.4408925 GHz -2.629 dBm
1A 1) Freq 1.0050 MHz -0.009 dB

GFSK Hopping Mode
2480 MHz

Mkr1 A 1.0050 MHz
Atten 20 dB -0.328 dB

1R

Marker A
1.005000 MHz
-0.328 dB

Center 2.479 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Marker Trace Type X Axis Amplitude
1R 1) Freq 2.4789000 GHz -2.822 dBm
1A (D) Freq 1.0050 MHz -0.328 dB
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EUT: Bluetooth speaker B Model Name : | L2-BTP2
Temperature: 25 C Relative Humidity: = 55%
Test Voltage: DC 3.7V
Test Mode: Hopping Mode ( n /4-DQPSK)
Channel frequency Separation Read Value Separation Limit
(MHz) (kHz) (kHz)
2402 | 1005.00 813.33
2441 | 1005.00 818.00
‘
2480 ‘ 1005.00 818.00
7 /4-DQPSK Hopping Mode
-  2402MHz ]
%= Agilent

Mkr1 A 1.0050 MHz
Ref 10 dBm Atten 20 dB -0.274 dB

WW

Marker A
: 000 MHz
-0.274 dB

Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Marker Trace Type X Axis Amplitude
1R 1) Freq 2.4018850 GHz -2.714 dBm
1A (D] Freq 1.0050 MHz -0.274 dB
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~ m/4-DQPSK Hopping Mode

%= Agilent

Mkr1 A 1.0050 MHz
Ref 10 dBm Atten 20 dB -0.024 dB

1R

Marker A
1.005000 MHz
-0.024 dB

Center 2.442 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Marker Trace Type X Axis Amplitude
1R [6)) Freq 2.4408925 GHz -2.58 dBm
1A 1) Freq 1.0050 MHz -0.024 dB

T I4£%Sl(llgpping Modew
2480 MHz

Mkr1 A 1.0050 MHz
Atten 20 dB -0.121 dB

1R

Marker A
1.005000 MHz
-0.121 dB

Center 2.479 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5 ms (401 pts)

Marker Trace Type X Axis Amplitude
1R 1) Freq 2.4789000 GHz -2.822 dBm
1A (D) Freq 1.0050 MHz -0.121 dB
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10. Peak Output Power Test
10.1 Test Standard and Limit
10.1.1 Test Standard
FCC Part 15.247 (b) (1)
10.1.2 Test Limit
Test Item Limit Frequency Range(MHz)
Hopping Channels>75
Peak Output Power Power<1W(30dBm) 2400~2483.5
Other <125 mW/(21dBm)

10.2 Test Setup

10.3 Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show
in the block diagram above.
(2) Spectrum Setting:
Peak Detector: RBW=1 MHz, VBW=3 MHz for bandwidth less than 1MHz.
RBW=3 MHz, VBW=3 MHz for bandwidth more than 1MHz.

10.4 EUT Operating Condition

The EUT was set to continuously transmitting in the max power during the test.
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10.5 Test Data

EUT: Bluetooth speaker Model Name : L2-BTP2
Temperature: B Relative Humidity: | 55%
Test Voltage: DC 5V
Test Mode: TX Mode (GFSK)
Channel frequency (MHz) ] Test Result (dBm) Limit (dBm)
2402 | -1.403
2441 l -1.429 30
2480 ] -1.500
- ~ GFSK TX Mode B
- 2402 MHz -

% Agilent
Mkr1 2.4019025 GHz
Ref 10 dBm Atten 20 dB -1.403 dBm

2.401902500 GHz

-1.403 dBm

Span 3 MHz
#VBW 3 MHz Sweep 5 ms (401 pts)
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GFSK TX Mode

2441 MHz

Atten 20 dB

Marker
2.440932500 GHz
-1.429 dBm

Center 2.441 GHz
#VBW 3 MHz

GFSK TX Mode

2480 MHz

Atten 20 dB

Marker
2.479902500 GHz

-1.5dBm

#VBW 3 MHz

Mkr1 2.4409325 GHz
-1.429 dBm

Span 3 MHz
Sweep 5 ms (401 pts)

Mkr1 2.4799025 GHz
-1.5dBm

Span 3 MHz
Sweep 5 ms (401 pts)
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EUT: Bluetooth speaker Model Name : | L2-BTP?2
Temperature: 25 C a4l Relative Humidity: | 55% |
Test Voltage: DC 5V
Test Mode: TX Mode (7 /4-DQPSK)
Channel frequency (MHz) Test Result (dBm) Limit (dBm)

2402 -0.463

2441 ‘ -0.478 21
a0 | 0603 S

n /4-DQPSK TX Mode
- 2402MHz o
%= Agilent

Mkr1 2.4020500 GHz
Ref 10 dBm Atten 20 dB -0.463 dBm

Marker
2.402050000 GHz

-0.463 dBm

Span 5 MHz
#VBW 3 MHz Sweep 5 ms (401 pts)
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7 /4-DQPSK TX Mode

2441 MHz

Atten 20 dB

Marker
2.440975000 GHz
-0.478 dBm

Center 2.441 GHz

#Res BW 3 MHz #VBW 3 MHz

7 /4-DQPSK TX Mode

2480 MHz

Atten 20 dB

Marker
2.480062500 GHz

-0.603 dBm

M1 S2
S3 FC
AA

#VBW 3 MHz

Mkr1 2.4409750 GHz
-0.478 dBm

Span 5 MHz
Sweep 5 ms (401 pts)

Mkr1 2.4800625 GHz
-0.603 dBm

Span 5 MHz
Sweep 5 ms (401 pts)
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11. Antenna Requirement
11.1 Standard Requirement

11.1.1 Standard
FCC Part 15.203

11.1.2 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
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be

replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

11.2 Antenna Connected Construction
The directional gains of the antenna used for transmitting is 0.68 dBi, and the antenna

connector is de-signed with permanent attachment and no consideration of replacement.
Please see the EUT photo for details.

The EUT antenna is a PCB antenna. It complies with the standard requirement.

Antenna Type

W Permanent attached antenna

[ Unique connector antenna

[~ Professional installation antenna
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