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Keyway Testing Technology Co., Ltd.

Applicant: London Drugs Limited

Address: Riverside Industrial Park, 12831 Horseshoe Place,
Richmond,British Columbia, Canada,V7A 4X5

Manufacturer: London Drugs Limited

Address: Riverside Industrial Park, 12831 Horseshoe Place,
Richmond,British Columbia, Canada,V7A 4X5

E.U.T: Powered speaker system

Model Number: TAPS1L

Trade Name: @ -

Date of Receipt: Jul. 3, 2017 Date of Test:  Jul.3~10, 2017

Test Specification:

FCC Part 15, Subpart C Section 15.247: 2017
ANSI C63.10:2013

KDB558074 D01 DTS Meas Guidance v04
RSS-247 Issue 2,2017

RSS-Gen Issue 4 November 2014

Test Result: The equipment under test was found to be compliance with the
requirements of the standards applied.
Issue Date: Jul. 11, 2017
Tested by: Reviewed by: Approved by:
A { '
, M as ff: i,
,/LCQ,AMJL (AL 1
L -.rer |
Keven Wu/ Engineer Mark Li / Supervisor Andy Gao/ Superwsor
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 Keyway Testing Technology Co., Ltd.
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1. TEST SUMMARY

FCC ID: 2ANQE-TAPSIL

IC:23216-TAPS1L

Test Items Test Requirement Result
Conducted Emissions 15.207/ RSS-Gen §8.8 PASS
. o 15.205(a)/15.209
Radiated Emissions 15.247(d) / RSS-Gen §6.13 PASS
15.247(a)(1) /
20dB Bandwidth RSS-247 §5.1(1) PASS
&RSS-Gen§6.6
. RSS-247 §5.1(1)
0,
99% Bandwidth &RSS-Gens6.6 PASS
. 15.247(a)(1) /
Frequency Separation RSS-247 §5.1(2) PASS
15.247(b)(1) /
Maximum Peak Output Power RSS-247§5.4(2) PASS
&RSS-Gen§6.12
. 15.247(a)(1)(iii) /
Number of Hopping Frequency RSS-247 §5.1(4) PASS
. 15.247(a)(1)(iii) /
Dwell time RSS-247 §5.1(4) PASS
Emissions from out of band 15.247(d) / RSS-247 §5.5 PASS
Antenna Requirement 15.203/ RSS-Geng§8.3 PASS

Guangdong Keyway Testing Technology Co., Ltd.

Report No. TR17090140-E-001
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2.GENERAL PRODUCT INFORMATION

2.1.Product Function

Refer to Technical Construction Form and User Manual.

2.2.Description of Device (EUT)

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Product Name:

Powered speaker system

Model No.:

TAPS1L

Operation Frequency:

2402MHz ~2480MHz

Channel numbers:

79 Channels

Channel spacing

1MHz

Modulation technology:

BT BR(1Mbps): GFSK
BT EDR(2Mbps): n/4-DQPSK

BT EDR(3Mbps): 8-DPSK

Bit Rate of Transmitter 1Mbps/2Mbps/3Mbps
Antenna Type: PCB Antenna
Antenna gain: 0dBi

Power supply: AC 120V

2.3. Difference between Model Numbers

None.

2.4.Independent Operation Modes
2.4.1. EUT work BT mode and Test mode as below:

Pretest Mode Description
Mode 1 CHOO0
Mode 2 CH39
Mode 3 CH78
Mode 4 Link Mode
2.5. Test Supporting System
N/A.
2.6.Product Version
Product SW version V1.0
Product HW version V1.1
Radio SW version V1.1 0822
Radio HW version V1 0224F
Test SW Version Blue Test 3

Note: SW means software, HW means hardware.

Guangdong Keyway Testing Technology Co., Ltd.

Report No. TR17090140-E-001  Page 6 of 88



2.7.Test Facilities

Lab Qualifications :

Name of Firm

Site Location

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

944 Shielded Room built by ETS-Lindgren, USA
Date of completion: March 28, 2011

966 Chamber built by ETS-Lindgren, USA
Date of completion: March 28, 2011

Certificated by TUV Rheinland, Germany.
Registration No.: UA 50207153
Date of registration: July 13, 2011

Certificated by UL, USA
Registration No.: 100567-237
Date of registration: September 1, 2011

Certificated by Intertek
Registration No.: 2011-RTL-L1-31
Date of registration: October 11, 2011

Certificated by Industry Canada
Registration No.: 9868A
Date of registration: December 8, 2011

Certificated by FCC, USA
Registration No.: 370994
Date of registration: February 21, 2012

Certificated by CNAS China
Registration No.: CNAS L5783
Date of registration: August 8, 2012

Keyway Testing Technology Co., Ltd.

Building 1, Baishun Industrial Zone, Zhangmutou
Town, Dongguan, Guangdong, China
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2.8.List of Test and Measurement Instruments

2.8.1. For conducted emission at the mains terminals test

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Equipment Manufacturer Model No. Serial No. Last Cal. | Next Cal.
EMI Test Receiver | Rohde&Schwarz ESCI 101156 Apr. 08,17 | Apr. 08,18
Artificial Mains | - 1 408 Schwarz ENV216 101315 | Apr. 08,17 | Apr. 08,18
Network
RF Cable FUJIKURA 3D-2W 944 Cable | Apr. 08,17 | Apr. 08,18
2.8.2. For radiated emission test
Equipment Manufacturer Model No. Serial No. Last Cal. | Next Cal.
EMI Test Receiver Rohde&Schwarz ESCI 101156 Apr. 08,17 | Apr. 08,18
Bilog Antenna ETS-LINDGREEN 3142D 135452 Apr. 12,17 | Apr. 12,18
Spectrum Analyzer Agilent E4411B MY4511304 | Apr. 08,17 | Apr. 08,18
3m Semi-anecholc | erq | INDGREEN 966 KW01 | Apr.09,17 | Apr. 09,18
Chamber
Signal Amplifier SONOMA 310 187016 Apr. 08,17 | Apr. 08,18
Signal Amplifier Agilent 8449B 3008A00251 | Apr. 08,17 | Apr. 08,18
RF Cable IMRO IMRO-400 966 Cable 1# N/A N/A
MULTI-DEVICE ETS-LINDGREEN 2090 126913 N/A N/A
Controller
Horn Antenna SCHWARZBECK BBHA9170 9170-068 Apr. 12,17 | Apr. 12,18
Spectrum Analyzer Agilent E4408B MY44211125 | Apr. 08,17 | Apr. 08,18
High Pass filter Micro HPM50111 324216 Apr. 08,17 | Apr. 08,18
Constant temperatuire GF GTH-800-40-1P | MAA9906-005 | Apr. 08,17 | Apr. 08,18
and humidity box
Attenuation MCE 24-10-34 BN9258 Apr. 08,17 | Apr. 08,18
Loop Antenna ARA PLA-1030/B 1029 Apr. 08,17 | Apr. 08,18

Guangdong Keyway Testing Technology Co., Ltd.

Report No. TR17090140-E-001
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

3. TEST SET-UP AND OPERATION MODES

3.1.Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured to measure its highest
possible radiation level. The test modes were adapted accordingly in reference
to the Operating Instructions.

3.2. Block Diagram of Test Set-up
System Diagram of Connections between EUT and Simulators

AC Mains «—— EUT

(EUT: Powered speaker system)

3.3. Test Operation Mode and Test Software

Final Test Mode Description
Mode 1 CHO0
Mode 2 CH39
Mode 3 CH78
Mode 4 BT Link

Test Software BlueTest 3

3.4. Special Accessories and Auxiliary Equipment
None

3.5. Test Environment:

Ambient conditions in the test laboratory:

ltems Actual
Temperature ('C) 20~25
Humidity (%RH) 50~65

Guangdong Keyway Testing Technology Co., Ltd.  Report No. TR17090140-E-001  Page 9 of 88



FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

4. MAXIMUM PEAK OUTPUT POWER

4.1. Limits

FCC: For frequency hopping systems operating in the 2400-2483.5 MHz, 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.

IC: RSS-247§5.4(2)

For FHSs operating in the band 2400-2483.5 MHz, the maximum peak conducted output
power shall not exceed 1.0 W if the hopset uses 75 or more hopping channels; the
maximum peak conducted output power shall not exceed 0.125 W if the hopset uses less
than 75 hopping channels. The e.i.r.p. shall not exceed 4 W, except as provided
insection 5.4(e).

4.2. Test Procedure

For Peak power

a. The EUT was directly connected to the spectrum analyzer and antenna output port as
show in the block diagram below

b. Spectrum Setting : RBW > the 20 dB bandwidth of the emission being measured

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
VBW > RBW

Sweep = auto
Detector function = peak
Trace = max hold
For AV power
a The Transmitter output (antenna port) was connected to the power meter.
b  Turn on the EUT and power meter and then record the power value.
Repeat above procedures on all channels needed to be tested.

4.3. Test Setup

Peak power:

EUT Spectrum Analyzer

Guangdong Keyway Testing Technology Co., Ltd. = Report No. TR17090140-E-001  Page 10 of 88



4 4. Test Results

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Test data
Test Frequency Peak LIMIT Antenna EIRP LIMIT
Channel (MHz) Output (dBm) Gain (dBm) (dBm)
Power
(dBm)
1Mbps
CHOO0 2402 4.194 30 0 4.194 36
CH39 2441 5.111 30 0 5.111 36
CH78 2480 4.276 30 0 4.276 36
2Mbps
CHOO0 2402 1.297 20.96 0 1.297 36
CH39 2441 2.542 20.96 0 2.542 36
CH78 2480 1.631 20.96 0 1.631 36
3Mbps
CHOO0 2402 1.793 20.96 0 1.793 36
CH39 2441 3.000 20.96 0 3.000 36
CH78 2480 2.123 20.96 0 2.123 36

Guangdong Keyway Testing Technology Co., Ltd.

Report No. TR17090140-E-001
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CHO00 -1Mbps

- Keysight Spectrum Analyzer
il RL RF

- Swept SA

Marker 1 2.402145000000 GHz

Ref Offset 1 dB
Ref 21.00 dBm

Center 2.402000 GHz _
#Res BW 1.0 MHz

MSG

SENSE:INT T ALTGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

Trig: Free Run

PNO: Fast ()
" #Atten: 30 4B

IFGain:Low

Mkr1 2.402 145 GHz
4.194 dBm

Next Pk Right

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 1.0 MHz

- Keysight Spectrum Analyzer - Swept SA
s ' = St i

Ref Offset1 dB
Ref 21.00 dBm

#Res BW 1.0 MHz

MSG

Marker 1 2.440815000000 GHz

CH39 -1Mbps

T ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

Trig: Free Run

PNO: Fast () P

IFGain:Low

Mkr1 2.440 815 GHz
5.111 dBm

-

" Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

#VBW 1.0 MHz

Guangdong Keyway Testing Technology Co., Ltd. = Report No. TR17090140-E-001
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CH78 -1Mbps

' Keysight Spectrum Analyzer - Swept SA =l
i RL RF 50 G C SENSE:INT TGN AUTO ;

Marker 1 2.479785000000 GHz SR

Avg Type: -I..og-F;wr
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.479 785 GHz Lk
Ref Offset 1 dB
Ref 21,00 dBm 4.276 dBm

Next Pk Right
Next Pk Left

Marker Deita

Center 2.480000 GHz ' pan 5.000 MHz

#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) |
3 STATUS

CHO00 -2Mbps

a Keysight Spectrum Analyzer - Swept SA =
i RL RF 500 AC SENSE:INT, ALTGN AUTC
Marker 1 2.402095000000 GHz . Avg Type: Log-Pwr
PNO: Fast i, 1rig: FreeRun Avg|Hold:>100/100
i .
IFGain:Low #Atten: 30 dB

Peak Search

Ref Offset1 dB
Ref 21.00 dBm

V. S—

Center 2.402000 GHz _ ' ~ Span 5.000 MHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Guangdong Keyway Testing Technology Co., Ltd. = Report No. TR17090140-E-001  Page 13 of 88



FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CH39 -2Mbps

- Keysight Spectrum Analyzer - Swept SA (==
i RL RE 500 AC SENSE:INT TGN AUTC

Marker 1 2.441135000000 GHz i Avg Type: Log-Pwr T _ Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 ¥
IFGain:Low #Atten: 30 dB

Mkr1 2.441 135 GHz NextPeak
Ref Offset 1 dB
sz 2‘lsj]0 dBm 2 542 dBm

Next Pk Right

Next Pk Left

Marker Delta

Center 2.441000 GHz

p
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
] STATUS

CH78 -2Mbps

wm Keysight Spectrum Analyzer - Swept SA
i RL RF 500 AC SENSE:T! | LTGN AUTO
Marker 1 2.480120000000 GHz . Avg Type: Log-Pwr
PNO: Fast L, ) 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.480 120 GHz L
Ref Offset 1 dB 1.631 dBm

Next Pk Right|

Next Pk Left

Marker Delta

Center 2.480000 GHz

Span 5.000 MHz

#Res BW 1.0 MHz #VBW 1.0 F4 Sweep 1.000 ms (1001 pts)
SG STATUS

Guangdong Keyway Testing Technology Co., Ltd. = Report No. TR17090140-E-001  Page 14 of 88



FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CHO00 -3Mbps

e Keysight Spectrum Analyzer - Swept SA
i RL RF 500 AC
Marker 1 2.402005000000 GHz )
PNO: Fast (,) 1rig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 21.00 dBm

Center 2.402000 GHz |
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

| ALIGN AUTQ
Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.402 005 GHz
1.793 dBm

Y U S T——

Span 5.000 MHz
Sweep 1.000 ms (1001 pts)

STATUS

|-
Peak Search

CH39 -3Mbps

= Keysight Spectrum Analyzer - Swept SA
i RL RF 509 AC |
Marker 1 2.440985000000 GHz i
PNO: Fast (,) 1rg: FreeRun
IFGain:Low #Atten: 30 dB

SENSE:IN [ ALIGN AUTC
Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.440 985 GHz NextPeak

3.000 dBm

Ref Offset 1 dB
Ref 21.00 dBm

Next Pk Right

Marker Delta

Center 2441000 GHz Span 5.000 MHz

#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
MSG STATUS

Guangdong Keyway Testing Technology Co., Ltd. = Report No. TR17090140-E-001  Page 15 of 88



FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CH78 -3Mbps

= Keysight Spectrum Analyzer - Swept SA (==
gtL T 500 AC SENSE:INT [ ALIGN AUTC :
Marker 1 2.479975000000 GHz Avg Type: Log-Pwr T 2

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

“ A NextPeak
Ref Offset 1 dB Mkr1 2.479 975 GHz

Ref 21.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

|

Center 2.480000 GHz _ i N ) " Span 5.000 MHz|

#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
E STATUS

Guangdong Keyway Testing Technology Co., Ltd. = Report No. TR17090140-E-001  Page 16 of 88



5. EMISSION TEST RESULTS

5.1. Conducted Emission at the Mains Terminals Test
5.1.1. Limit 15.207 limits & RSS-Gen §8.8

FCC ID: 2ANQE-TAPSIL

IC:23216-TAPS1L

Frequency Limit (dBuV)
MHz Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 56 46
5-30 60 50

0,15 MHz to 0,50 MHz.

NOTE: 1.The lower limit shall apply at the transition frequencies.
2.The limit decreases linearly with the logarithm of the frequency in the range

5.1.2. Test Setup

1.The EUT was put on a wooden table which was 0.8 m high above the ground and connected to
the AC mains through the Artificial Mains Network (AMN). Where the mains cable supplied by
the manufacture was longer than 0.8 m, the excess was folded back and forth parallel to the
cable at the center so as to form a bundle no longer than 0.4 m.
2.The EUT was kept 0.4 m from any other earthed conducting surface. Both sides of AC line
were checked to find out the maximum conducted emission levels according to the test
procedure during the conducted emission test.
3.The frequency range from 150 kHz to 30 MHz was investigated.
4. The bandwidth of the test receiver was set at 9 kHz.
5.Pretest for all mode, The test data of the worst case condition(s) was reported on the following

page.

Reference Plane

LISN

:[400m 80c

AUX
Eauipment

Test table/Insulation plane

E.U.T

Remark: E.U.T. :Equipment Under Test
LISN: Line Impedance Stabilization Network

Test table height: 0.8m.

Guangdong Keyway Testing Technology Co., Ltd.

LISN

Filter

EMI

Receiver
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5.1.3. Test Result

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L

Temperature: 20 C Relative Humidity: |54%

Pressure: 1010hPa Phase : Line

Test Voltage : AC 120V/60Hz Test Mode: Mode 4(worst case)
EuLeveI (dBu\v)
70

s FCC PART15 B OP
60 e

50(|

40

Yy ,
N VYA

FCC PART15B AV

e
VU

30
20
10
0
0.15 0.5 1 2 5 10 20
Trace: 17 Frequency (MHz)
Limit Crrer
Freg Level Line Limit Remark
MH=z dBuv dBuv dE
1 D.154 42.84 55.78 -1<.94 Average
- 0.154 51.24 65.78 -14.54 OF
3 0.181 39.61 54,46 -14.85 Average
4 0.181 46.36 ©4.46 -18.03 QP
5 0.513 36.19 46.00 -5.81 Average
& 0.513 43.59 56.00 -12.41 QF
i 0.647 37.97 46.00 -85.03 Average
=] 0.647 43.87 56.00 -12.13 OF
9 0.665 39.96 46.00 -6.04 Average
10 0.665 45.39 56.00 -10.51 QP
11 15.885 31.87 50.00 -18.13 Average
12 15.885 42.96 60.00 -17.04 QF

Guangdong Keyway Testing Technology Co., Ltd.  Report No. TR17090140-E-001
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Phase : Neutral
Test Voltage : AC 120V/60Hz Test Mode: Mode 4(worst case)
EDLMI (dBu\)
70
'-n.,,____'
i h‘\\“‘& | FCC PART15B QP
5'3!"5.!1% = lP _ _ | FCC PART15B AV
a0 Y L,II"ll"I'} Lﬁ LR by )
L L |II ] | i ,'? I‘. , {
| *II}]VIF)H"“W'M“ _lﬁlltl .._E.I ! I|-|'|I |'I I
30 iﬂﬁ-qf _ A - ;
. Wil g L L wr
m ] b"._.'..-"H' ‘l}t I'"F]l:r"r'l*..l._i L“' h‘* : IHIIIII‘"
20 -
10
rjI‘.I.15 0.5 1 2 5 10 20 30
Trace: 19 Frequency (Miz)

Limitc Onrer
Freg Level Line Limit Femark

MH=z dBuv dBuv dE

1 0.152 42.72 55.87 -13.15 Awverage
2 0.15%2 50.08 &5.87 -15.779 QP

3 0.181 39.97 54.46 -14.49 Average
4 0.181 48.67 64.46 -15.79 QF

5 0.400 36.31 47.86 -11.55 Average
6 0.400 42.74 57.86 -15.12 QF

7 0.513 38.49 46.00 -7.31 Average
8 0.513 45.27 56.00 -10.73 QP

9 0.672 41.41 4¢.00 -4.59 Average
10 0.67Y2 48.26 S6.00 -7.74 QF
11 15.552 30.14 50.00 -19.88 Average
12 15.552 41.11 60.00 -18.89 QP
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: (54%

Pressure: 1010hPa Phase : Line

Test Voltage : AC 240V/50Hz Test Mode: Mode 4(worst case)
E“Lmﬂel (dBuV)

70

60

FCC PART15B QP

FCC PART15 B AV

soll. 4
40
30
20
10
BD.15 0.5 1 2 5 10 20 30
Trace: 21 Frequency (MHz)
Limit Crrer
Fregq Level Line Limit Remark

0 @ -1 oy 01 Wb L Do

e e
L O

MH= dBuV dBuW

0.154 38.72 55,
0.154¢ 53.68 65.
0.232 38.35 52,
.39
.95
.95

D.232 51.42 &2
U.396 36.71 47
.396 44,14 57

.708 35.99 46
.708 47.38 56
15.552 31.00 50
15.552 41.57 60

T o

Guangdong Keyway Testing Technology Co., Ltd.

567 33.97 4€6.
567 46.08 56.
.00
.00
.00
.00

7o
7a
39

oo
oo

dB

-17.06 Average
=12 .10 QF
-14 .04 Average
-10.97 QF
=11.24 Average
-13.81 QF
-12.03 Awverage
-9.92 QF
-10.01 Average
-6.62 QP
=19.00 Average
-18.43 QF
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Phase : Neutral
Test Voltage : AC 240V/50Hz Test Mode: Mode 4(worst case)
Eﬂl'm' (dBuV)
70

60

50|,

40
b

30

FCC PART15 B QP

FCC PART15B AV

i’“‘i"fww. 1.*-|Ile*-i‘.ﬂH"a'ﬁ'-'L"" H"

ML
r_- LT
M 1

20
10
0
0.15 0.5 1 2 5 10 20 30
Trace: 273 Frequency (MHz)
Limit Onrer
Freg Lewvel Line Limit FRemark
MH=z dBuv dBuV dBE
1 0D.156 37.87 55.69 -17.02 Average
2 0.156 52.22 65.69 -13.47 OQF
3 0.207 37.72 53.32 -15.60 lverage
4 0.207 51.12 63.32 -12.20 QF
5 D.396 34.26 47.95 =13.69 Lverage
& D.396 42.57 57.95 -15.38 QF
7 0.592 33.91 46.00 -12.09 Average
8 0.592 43.59 56.00 =-1Z2.41 OQOF
9 0D.701 34.92 46.00 -11.08 lverage
1o 0.701 44.15 56.00 -11.85 QP
11 16.055 31.16 50.00 -18.84 Average
12 16.055 42.85 60.00 =17.15 QF
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

5.2. Radiated Emission Test
5.2.1. Limit 15.209 limits

Filed Strengths Limit

Frequency Distance
MHZ Meters pMV/m dB(pV)/m
30~88 3 100 40.0
88~216 3 150 43.5
216~960 3 200 46.0
960~1000 3 500 54.0
74.0dB(uV)/m(Peak)
Above 1000 3 54.0dB(uV)/m(Average)
5.2.2. Restricted bands of operation
MHz MHz MHz GHz
0.009-0.110 16.42-16.423 399.9-410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-417775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 | 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
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 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400
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.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

5.2.3. Test Setup

The EUT was placed on a turn table which was 0.8 m above the ground blow 1G and 1.5m above 1G.
The turn table can rotate 360 degrees to determine the position of the maximum emission level. The
EUT was set 3 m away from the receiving antenna which was mounted on an antenna tower. The
measuring antenna moved up and down to find out the maximum emission level. It moved from 1 m to
4 m for both horizontal and vertical polarizations.

The EUT was tested in the Chamber Site. It was pre-scanned with a Peak detector from the spectrum,
and all the final readings from the test receiver were measured with the Quasi-Peak detector.

The bandwidth of the EMI test receiver is set at 120kHz for frequency range from 30MHz to 1000 MHz.

The bandwidth of the Spectrum’s VBW is set at 3MHz and RBW is set at 1MHz for peak emissions
measurement above 1GHz and 1MHz RBW, 10Hz VBW for average emissions measure above 1GHz,
the EUT was placed on a turn table which was 1.5 m above the ground, for all test, used peak
detector.

The frequency range from 30MHz to 10™ harmonic (25GHz) are checked. and no any emissions were
found from 18GHz to 25 GHz, So the radiated emissions from 18 GHz to 25GHz were not record.
Notes: 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading-Preamp Factor.

2. Measurement Uncertainty: +3.2 dB at a level of confidence of 95%.

3. For emissions above 1GHz, if peak level comply with average limit, then the average level is
deemed to comply with average limit.

4. For emissions below 1GHz, pretest for all mode, The test data of the worst case condition(s)
was reported on the following pages.

5. EUT Pre-scan X/Y/Z orientation, only worst case is presented in the report (Z orientation).

6. We pretest all modulation, The worst modulation was GFSK, the worst data was show in the
report.
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Radiated Emission Test-Up

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Below 30MHz

|‘0 ImE&lm ‘7‘
RX Antenna

EUT |
T il ~ SPA/Recelver
08 v 4 [ ]88
Bm T ol
Turntable f .-.\Rnflrcnct Ground Plane

30MHz- 1GHz

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360~

>

0.8m

*+---

H Turn Table H
1

[ —

pectrum ombining
Analyzer Network

Above 1GHz

Aechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360"

| €---mmmm e >

3m

[T

d

1.5m

----

Turn Table
Absorbers

=117 —

P ombining

Guangdong Keyway Testing Technology Co., Ltd.

Report No. TR17090140-E-001

Page 24 of 88



FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX
Test Voltage : AC 120V
Below 30MHz
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) PIF
- - - - P
- - - - P
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

30MHz - 1GHz
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-GFSK-2480
Test Voltage : AC 120V
Vertical
BﬂLMl (dBuVim)
70.0
60.0
FCC PART 15B
50.0 -6HB-
40.0
30.0
20.0
10.0
630 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)
Feadintenna Cable Limit Over
Freq Level Factor Loss Lewvel Line Limit Remark
MHz  dBuv  dB/m dE dBuV/m dBuV/m dB
1 31.94 9.86 17.60 0.30 27.82 40.00 -12.138 QP
2 ! 44,59 23.79 11.02 0.13 34.94 40.00 -5.06 QF
3 55,22 24,52 58.02 0.13 32.67 40.00 -7.33 QF
4 | 86.50 26.31 g.72 0.16 35.19 40.00 -4.31 QP
5 ! 92.14 2Z8.64 9.21 0.16 38.01 43.50 -5.49 QF
£ ! 105.66 27.94 9.43 0.18 37.55 43.50 -5.95 QF
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
B']Le«unﬂel {(dBuVim)
70.0
60.0
FCC PART 15£
50.0 6B
40.0—[ |
30.0
20.0
10.0
ESL‘I 100. 200. 300. 400. 500. 6&00. T00. 800, 900. 1000
Frequency (MHz)
Feadintenna Cable Limit orer
Freq Lewvel Factor Loss Lewvel Line Limit ERemark
MHz dBuv dB/m dE dBuv/m dBuv/m dB
1 85.29 17.37 8.58 0.16 26.11 40.00 -13.39 QP
£ 1068.57 Z22.34 9.34 g.19 31.87 43.50 -11.63 QOF
3 131.85 22.50 8.32 0.2z 31.04 43.50 -1Z2z.46 QP
4 170.19 22.53 10.11 0D.23 32.87 43.50 -10.63 QP
5 186.11 Z20.62 10.186 0.27 31.05 43.50 -1Z.45 QF
=] 358.83 16.64 16.11 0.80 33.55 46,00 -12.,45 QP

NOTE: 1.Absolute Level= Reading Level+Antenna Factor+Cable Loss.

2. Over Limit= Absolute Level — Limit.

3. GFSK (CH78 channel) is the worst mode, only worst data is presented in the report.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

30MHz - 1GHz
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-GFSK-2480
Test Voltage : AC 240V
Vertical
BULMI (dBuV/m)
70.0
60.0
FCC PART 158
50.0 -6HB-
40.0
30.0
20.0
10.0
EBD 100. 200. 300. 400, 500. 600. 700. 800, 900. 1000
Frequency (MHz)
Readintenna Cable Limit over
Fregq Lewvel Factor Loss Level Line Limit Remark
MHz dBuV  dB/m dB dBuV/m dBuV/m dB

! 46.34 25.65 10.30 0.12 36.11 40.00 -3.39 QF
! 55.80 £28.89 .93 0.13 36.95 40.00 =3.05 QF
! 81.21 28.05 8.13 0.15 36.33 40.00 -3.67 QF
93.77 £6.01 9.28 0.16 37.46 43.50 -6.04 QF
147.92 28.1s 8.88 0.23 37.27 43.50 =-6.23 QF

! 355.43 23.33 15.97 0.80 40.10 46.00 -5.290 QF

o 00 W W DD
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
EDLMI (dBuvVim)
70.0
60.0
FCCPAHT1ﬂi
50.0 -6iB.
4I].l]—E '
30.0
20.0
10.0
ESI] 100. 200. 300. 400. 500. 600. 700.  800. 900. 1000
Frequency (MHz)
Feadintenna Cable Limit wrer
Fregq Lewvel Factor Los=s Lewvel Line Limit EBRemark
MHz dBu¥  dB/m dE dBuV/m dBuV/m dB
€1.35 19.43 T7.33 0.13 26.89 40.00 -13.11 QF
116.19 Z0.95 B.A5 0.20 29.80 43.50 -13.70 QP
142,32 22.61 8.54 0.23 31.38 43,50 -12.,12 QP
165.49 21.77 9.65 0.23 31.69 43.50 -11.81 QF
334.86 19.851 14.89 0.74 35.44 46.00 -10.58 QP
350,192 18.98 16.11 0.80 35.89 46,00 -10,11 QP
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Above 1GHz
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-GFSK
Test Voltage : AC 120V
Frequenc | Meter | Antenna| Cable | Preamp | Emission .. . | Detecto
y Reading | Factor loss factor Level Limits | Margin r Type (TN
(MHz) (dBuV) (dB) (dB) (dB) (dBpV/m) | (dBuV/m)| (dB)
TX-2402
4804 28.32 32.94 11.94 27.49 45.71 54 -8.29 |Average| Vertical
4804 36.52 32.94 11.94 27.49 53.91 74 -20.09 peak Vertical
7206 31.05 25.28 18.04 27.94 46.43 54 -7.57 |Average| Vertical
7206 39.67 25.28 18.04 27.94 55.05 74 -18.95 peak Vertical
4804 28.47 32.94 11.94 27.49 45.86 54 -8.14 | Average | Horizontal
4804 39.87 32.94 11.94 27.49 57.26 74 -16.74 peak [Horizontal
7206 32.18 25.28 18.04 27.94 47.56 54 -6.44 | Average | Horizontal
7206 42.76 25.28 18.04 27.94 58.14 74 -15.86 peak |Horizontal
TX-2441
4882 32.06 32.11 12.15 27.53 48.79 54 -5.21 |Average| Vertical
4882 38.51 32.11 12.15 27.53 55.24 74 -18.76 peak Vertical
7323 33.36 24.33 18.09 27.96 47.82 54 -6.18 | Average| Vertical
7323 38.24 24.33 18.09 27.96 52.70 74 -21.30 peak Vertical
4882 31.49 32.11 12.15 27.53 48.22 54 -5.78 | Average | Horizontal
4882 35.08 32.11 12.15 27.53 51.81 74 -22.19 peak |Horizontal
7323 30.01 24.33 18.09 27.96 44.47 54 -9.53 | Average | Horizontal
7323 41.57 24.33 18.09 27.96 56.03 74 -17.97 peak |Horizontal
TX-2480
4960 30.42 31.32 12.31 27.58 46.47 54 -7.53 |Average| Vertical
4960 39.36 31.32 12.31 27.58 55.41 74 -18.59 peak Vertical
7440 29.46 24.38 18.16 27.99 44.01 54 -9.99 |Average| Vertical
7440 38.78 24.38 18.16 27.99 53.33 74 -20.67 peak Vertical
4960 28.96 31.32 12.31 27.58 45.01 54 -8.99 | Average |Horizontal
4960 39.99 31.32 12.31 27.58 56.04 74 -17.96 peak |Horizontal
7440 31.58 24.38 18.16 27.99 46.13 54 -7.87 | Average |Horizontal
7440 40.74 24.38 18.16 27.99 55.29 74 -18.71 peak [Horizontal
NOTE:1.Absolute Level= ReadinglLevel+antenna Factor+cable loss-preamp factor.
2.0ver Limit= Absolute Level — Limit.
3.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has not to be reported.
4 EUT Pre-scan X/Y/Z orientation, only worst case is presented in the report (Z orientation)
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Above 1GHz
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-8-DPSK
Test Voltage : AC 120V
Frequenc | Meter |Antenna| Cable | Preamp | Emission .. . | Detecto
y Reading | Factor loss factor Level Limits | Margin r Type Coliuent
(MHz) (dBuV) (dB) (dB) (dB) | (dBpV/m)|(dBuV/m)| (dB)
TX-2402
4804 31.48 32.94 11.94 27.49 48.87 54 -5.13 |Average| Vertical
4804 40.07 32.94 11.94 27.49 57.46 74 -16.54 peak Vertical
7206 31.21 25.28 18.04 27.94 46.59 54 -7.41 |Average| Vertical
7206 41.05 25.28 18.04 27.94 56.43 74 -17.57 peak Vertical
4804 31.24 32.94 11.94 27.49 48.63 54 -5.37 | Average | Horizontal
4804 40.78 32.94 11.94 27.49 58.17 74 -15.83 peak |Horizontal
7206 29.68 25.28 18.04 27.94 45.06 54 -8.94 | Average | Horizontal
7206 41.54 25.28 18.04 27.94 56.92 74 -17.08 peak |Horizontal
TX-2441
4882 31.49 32.11 12.15 27.53 48.22 54 -5.78 |Average| Vertical
4882 24.00 32.11 12.15 27.53 40.73 74 -33.27 peak Vertical
7323 32.15 24.33 18.09 27.96 46.61 54 -7.39 |Average| Vertical
7323 40.52 24.33 18.09 27.96 54.98 74 -19.02 peak Vertical
4882 30.68 32.11 12.15 27.53 47.41 54 -6.59 | Average | Horizontal
4882 41.59 32.11 12.15 27.53 58.32 74 -15.68 peak |Horizontal
7323 30.84 24.33 18.09 27.96 45.30 54 -8.70 | Average | Horizontal
7323 40.57 24.33 18.09 27.96 55.03 74 -18.97 peak |Horizontal
TX-2480
4960 31.74 31.32 12.31 27.58 47.79 54 -6.21 |Average| Vertical
4960 41.95 31.32 12.31 27.58 58.00 74 -16.00 peak Vertical
7440 30.66 24.38 18.16 27.99 45.21 54 -8.79 |Average| Vertical
7440 40.18 24.38 18.16 27.99 54.73 74 -19.27 peak Vertical
4960 32.05 31.32 12.31 27.58 48.10 54 -5.90 | Average | Horizontal
4960 41.86 31.32 12.31 27.58 57.91 74 -16.09 peak |Horizontal
7440 31.58 24.38 18.16 27.99 46.13 54 -7.87 | Average | Horizontal
7440 42.59 24.38 18.16 27.99 57.14 74 -16.86 peak |Horizontal
NOTE:1.Absolute Level= ReadingLevel+antenna Factor+cable loss-preamp factor.
2.0ver Limit= Absolute Level — Limit.
3.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has not to be reported.
4.EUT Pre-scan X/Y/Z orientation, only worst case is presented in the report (Z orientation)
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

For radiated Bandedge test as follows:

1M bps
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-2402
Test Voltage : AC 120V
Vertical
120 Level (dBuVim)
105.0

890.0

75.0 FCL PART15 PK

60.0 F SARHE AV

45.0

30.0

15.0

02310 2340. 2360. 2380. 2400. 2420
Frequency (MHz)
ReadAntenna Cable Limit Over
Freq Level Factor Loss Level Line Limit Remark
MHzZ dBuV dB/m dB dBuV/m dBuV/m dB
1 2390.00 41.17 28.72 3.36 46.93 74.00 -27.07 Peak
2 2400.00 44.68 28.72 3.38 50.496 74.00 -23.54 Peak
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
120Lta'.lfel (dBuVim)
105.0
90.0
75.0 FCL PART15 PK
60.0 F RT15 AV
45.0
30.0
15.0
I3231[1 2340. 2360. 2380. 2400. 2420
Frequency (MHz)
Readintenna Cable Limit Over
Freq Level Factor Loss Level Line Limit Remark
MHz dBuV dB/m dB dBuV/m dBuV/m dB
1 23590.00 42 .49 28.72 3.36 48.25 T74.00 =-25.75 FPeak
2 2400.00 45.88 28.72 3.38 51.66 T4.00 =22.34 Feak

NOTE: 1.Absolute Level= Reading Level+Antenna Factor+Cable Loss-Preamp Factor,
Over Limit= Absolute Level — Limit;

2.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible

value has not to be reported.

3.1f the PK measured levels comply with average limit, then the average level were deemed to comply with

average limit.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

1M bps
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-2480
Test Voltage : AC 120V
Vertical
120 Level (dBuV/im)
105.0
90.0
75.0 FCC PART15 PK
60.0 / \ ; FCC PART5 AV
e i 3 R T ST R WIS RGN PR AR
45.0
30.0
15.0
62475 2478. 2480. 2482, 2484, 2486. 2488. 2490. 2492. 2494, 2496. 2498.2500
Frequency (MHz)
ReadAntenna Cable Preamp Limit Over
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBuvV dB/m dB dB dBuV/m dBuV/m dB
1 2483.50 44.65 28.7%5 3.48 26.34 50.62 74.00 -23.38 Peak
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
120 Level (dBuV/m)
105.0
a0.0
75.0 FCC PART15 PK
60.0 FCC PART15 AV
wotivansd g .
O s i S R S e S B P
45.0
30.0
15.0
G24?5 2478, 2480. 2482, 2484, 2486. 2488, 2490. 2492. 2494, 2496. 2498.2500
Frequency (MHz)
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuVv dB/m dB dB dBuV/m dBuV/m dB

1 2483.50 42.47 28.7% 3.48 26.34 48.40 74.00 -25.60 Peak

NOTE: 1.Absolute Level= Reading Level+Antenna Factor+Cable Loss-Preamp Factor,

Over Limit= Absolute Level — Limit;

2.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has not to be reported.

3.1f the PK measured levels comply with average limit, then the average level were deemed to comply with
average limit.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

2M bps
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-2402
Test Voltage : AC 120V
Vertical
120 Level (dBuV/m)
105.0
90.0 [ﬂ,
75.0 FCC PART15 PK
60.0 ~ FGC HART15 AV
W%MMWM M
45.0
30.0
15.0
ﬁ231(] 2340, 2360. 2380. 2400. 2420
Frequency (MHz)
ReadAntenna Cable Limit Over
Freq Level Factor Loss Level Line Limit Remark
MHZ dBuvV dB/m dB dBuV/m dBuV/m ds
1 2390.00 43.50 28.72 3.36 4%9.26 T4.00 -24.74 Peak
2 2400.00 4e0.37 28.72 3.38 52.15 74.00 -21.85 Peak
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
120 Level (dBuVim)
105.0
a0.0
75.0 FCLC PART15 PK
60.0 FEC HART15 AV
45.0
30.0
15.0
62310 2340, 2360. 2380. 2400. 2420
Frequency (MHz)
ReadAntenna Cable Limit Over
Freq Level Factor Loss Level Line Limit Remark
MH=z dBuV dB/m dB dBuV/m dBuV/m dB
1 2390.00 43.04 28.72 3.36 48 .80 74.00 -25.20 Peak
P 2400.00 47 .01 28.72 3.386 52.79 74.00 =21.21 Peak

NOTE: 1.Absolute Level= Reading Level+Antenna Factor+Cable Loss-Preamp Factor,

Over Limit= Absolute Level — Limit;

2.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has not to be reported.

3.If the PK measured levels comply with average limit, then the average level were deemed to comply with
average limit.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

2M bps
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: [54%
Pressure: 1010hPa Test Mode: TX-2480
Test Voltage : AC 120V
Vertical
120 Level (dBuVim)
105.0
90.0
75.0 FCC PART15 PK
60.0 / \ : FCC PART15 AV
45.0
30.0
15.0
024?5 2478. 2480, 2482. 2484, 2486. 2488. 2490. 2492. 2494, 2496. 2498.2500
Frequency (MHz)
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m dB dB dBuV/m dBuV/m dB
1 2483.50 43.496 28B.7%5 3.48 26.34 49.39 74.00 -24.61 Peak
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
120 Level (dBuV/im)
105.0
90.0
75.0 FCC PART15 PK
60.0 2 FCC PART15 AV
-n.m-'-n-'r LMMWMWNM
45.0
30.0
15.0
62475 2478, 2480. 2482, 2484, 2486. 2488. 2490. 2492, 2494, 2496. 2498.2500
Frequency (MHz)
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuV dB/m dB dB dBuV,/m dBuV/m dB

1 2483.50 44.79 28.78 3.48 26.34 50.72 7T74.00 -23.28 Peak

NOTE: 1.Absolute Level= Reading Level+Antenna Factor+Cable Loss-Preamp Factor,

Over Limit= Absolute Level — Limit;

2.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has not to be reported.

3.If the PK measured levels comply with average limit, then the average level were deemed to comply with
average limit.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

3M bps
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-2402
Test Voltage : AC 120V
Vertical
120 Level (dBuV/m)
105.0
90.0 ﬂ
75.0 FCC PART15 PK
60.0 5 F RT15 AV
45.0
30.0
15.0
t’1231111 2340. 2360. 2380. 2400. 2420
Frequency (MHz)
ReadAntenna Cable Limit Over
Freq Level Factor Loss Level Line Limit Remark
MHz dBuv dB/m dB dBuV/m dBuV/m dBs
1 2390.00 43.59 28.72 3.36 49.35 74.00 -24.65 Peak
P 2400.00 47.34 28.72 3.38 53.12 74.00 -20.88 Peak
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
120Lla'..rel (dBuV/m)
105.0
Q0.0 ﬁ
75.0 FCIr ART15 PK
60.0 , _ FGCRART15 AV
45.0
30.0
15.0
G231(] 2340, 2360. 2380. 2400, 2420
Frequency (MHz)
Readintenna Cable Limit Over

Freq Level Factor Loss Level Line Limit Remark

MH=Z dBuV dB/m dB dBuV/m dBuV/m dB
1 2390.00 44.63 28.72 3.36 50.39 74.00 -23.61 Peak
2 2400.00 47.3e 28.72 3.38 53.14 74.00 -20.86 Peak

NOTE: 1.Absolute Level= Reading Level+Antenna Factor+Cable Loss-Preamp Factor,
Over Limit= Absolute Level — Limit;

2.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible

value has not to be reported.

3.If the PK measured levels comply with average limit, then the average level were deemed to comply with

average limit.
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

3M bps
EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |54%
Pressure: 1010hPa Test Mode: TX-2480
Test Voltage : AC 120V
Vertical
120 Level (dBuVim)
105.0

90.0

75.0 FCC PART15 PK

60.0 / \ i FCC PART15 AV

45.0

30.0

15.0

02475 2478. 2480. 2482, 2484, 2486. 2488. 2490. 2492. 2494, 2496, 2498.2500
Frequency (MHz)
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Los=s Factor Level Line Limit Remark
MH=z dBuV dB/m dB dB dBuV/m dBuV/m dB
1 2483.50 43.94 28.79 3.48 26.34 49.87 7T4.00 -24.13 Peak
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

Horizontal
120 Level (dBuVim)
105.0
90.0
75.0 FCC PART15 PK
60.0 : FCC PART15 AV
45.0
30.0
15.0
024?5 2478. 2480. 2482, 2484, 2486. 2488. 2490. 2492. 2494, 2496. 2498.2500
Frequency (MHz)
Readintenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

b

MH=Z dBuV dB/m dB dB dBuV/m dBuV/m

1 2483.50 45.25 28.7%8 3.48 26.34 51.18 74.00 -22.82 Peak

NOTE: 1.Absolute Level= Reading Level+Antenna Factor+Cable Loss-Preamp Factor,

Over Limit= Absolute Level — Limit;

2.The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has not to be reported.

3.If the PK measured levels comply with average limit, then the average level were deemed to comply with
average limit.
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Spurious Emission in Restricted Band:(1-25G)

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

All the modulation modes have been tested and all other emissions more than 20dB below the limit, the worst

result was report as below:

Polar |Frequency Mettler Antenna | Cable | Preamp | Emission Limits | Margin Detector

Reading | Factor loss factor Level Type
(HIV)

(MHz) (dBuV) (dB) (dB) (dB) | (dBuV/m)|(dBuV/m)| (dB)
1Mbps Non-hopping
Vertical 3262 37.48 30.26 10.68 26.63 51.79 74 -22.21 PK
Horizontal 3262 39.35 30.26 10.68 26.63 53.66 74 -20.34 PK
Vertical 4032 32.53 31.55 10.52 27.02 47.58 74 -26.42 PK
Horizontal 4032 35.18 31.55 10.52 27.02 50.23 74 -23.77 PK
1Mbps hopping

Vertical 3351 31.57 30.34 10.78 26.67 46.02 74 -27.98 PK
Horizontal 3351 36.91 30.34 10.78 26.67 51.36 74 -22.64 PK
Vertical 4130 29.35 30.69 10.95 27.08 43.91 74 -30.09 PK
Horizontal 4130 33.49 30.69 10.95 27.08 48.05 74 -25.95 PK
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

6.20DB OCCUPY BANDWIDTH

6.1. Limits

According to FCC Section 15.247(a)(1)& RSS-247 §5.1(1)&RSS-Gen§6.6,
the 20dB bandwidth is known as the 99% emission bandwidth, or 20dB
bandwidth(10*log1%=20dB)taking the RF output power

6.2. Test Procedure
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum, during the measurement, the Bluetooth module of the EUT is activated and
controlled by the software, and is set to operate under test mode transmitting.

2. Set the spectrum analyzer:

Span: approximately 2 to 3 times the 20dB bandwidth, centered on a hopping channel
RBW 21% of the 20dB bandwidth

VBW = RBW

Sweep=auto

Detector function=peak

Trace=max hold

6.3. Test Setup

EUT Spectrum Analyzer
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6.4. Test Results

FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |58%
Pressure: 1012 hPa Test Voltage : AC 120V
Test Mode : CHOO0 / CH39 /C78(1Mbps)
Frequenc 20dB Bandwidth 99% Bandwidth Result
quency (kHz) (KHz)
2402 MHz 904.8 840.94 PASS
2441 MHz 878.9 835.67 PASS
2480 MHz 874.1 836.01 PASS
Test plot as follows:
CH00-1Mbps

Kk bt Sgectrem funakaes - Docug i A0
AL G ;

Center Freq Z.dUZDﬂﬂUD GHz

[
IFLigin; Lo

Carter Freq: ZACIOOODO0 GHz
= Trig: Free Run
#ARen: 30 dB

Radic Std: None
Ayg|Hold:=1010
Radic Devics: BTS

Ref 10.00 dBm

Center 2402 GHz
wRes BW 30 kHz

Occupied Bandwidth
840.94 kHz

-5.769 kHz
904.8 kHz

Transmit Freq Error

¥ dB Bandwidth

#YEW 100 kHzZ

Span 3 MHz

Total Power

% of OBW Power

x dB =20.00 dB

ETATUS
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CH39 -1Mbps

— Fivighl Spoitrum Analyoer « Docapied BV
] - e

Center Freq 2.441000000 GHz

IFCaindlow

Rel 10.00 dBm

Res BW 30 kHz

Occupied Bandwidth

Conter Fraq: 2441000000 GHz
v Trig Free Run
Fiviren: 30 dB

#VEW 100 kHz

Total Power

835.67 kHz

Transmit Freq Ermor
x dB Bandwidth

-21.838 kHz
8T8.9 kHz

% of OBW Power
x dB

AvgHeld:= 10110

Racko Std: None Frequency

Radis Devies: BTS

Center Freq
2441000000 GHz

Sweep 4.133ms

11.8 dBm

99,00 %
-20.00 dB

STATUS

CH78 -1Mbps

Kyt ht Sgecirem frakyae - Docugied A0
W AL A

Center Freq 2.480000000 GHz

[x
|FGigin;Low

Cerer Freq: 2430000000 GHa
Trig: Free Run

" aheen: 3 dB

Ag|Hokd: = 1010

Radic Std: None
Radic Device: BTS

Ref 10.00 dBm

Occupied Bandwidth

#YEW 100 kHz

Total Power

836.01 kHz

Transmit Freq Error
¥ dB Bandwidth

=21.660 kHz
B874.1 kHz

% of OBW Power
x dB

Span 3 MHz
Sweep 4.133 ms|

10.8 dBm

98.00 %
-20.00 dB

Guangdong Keyway Testing Technology Co., Ltd.

Report No. TR17090140-E-001

Page 47 of 88



FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |58%
Pressure: 1012 hPa Test Voltage : AC 120V
Test Mode : CHOO0 / CH39 /C78(2Mbps)
Frequency 20dB(?nal.|l12d)width 99% (Blaﬂg;lvidth Result
2402 MHz 1.217 1.161 PASS
2441 MHz 1.215 1.60 PASS
2480 MHz 1.216 1.159 PASS
Test plot as follows:
CHO00-2Mbps

— Keyslghtipmrumhnatyw' O pledBW'

ENSE:INT

Center Freq 2.402000000 GHz

~, ) Trig: Free Run

GO
IFGain:Low #Atten: 30 dB

Ref 10.00 dBm

Occupied Bandwidth
1.1611 MHz
-22.493 kHz % of OBW Power 99.00 %
1.217 MHz x dB -20.00 dB

Transmit Freq Error

x dB Bandwidth

T

Avg|Hold:>10/10

Radio Device: BTS

#VBW 100 kHz

Total Power 7.12 dBm

Radio Std: None

=R =
Frequency

Center Freq
2.,402000000 GHz

IMSG

STATUS
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CH39-2Mbps

- Keysight Spectrum Analyzer - Occupied BW
il RL RF 500 AC SENS |
Center Freq 2 441000000 GHz

ALIGN AUTO

Center Freq 2. 441000000 GHz

) Trig: Free Run
IFGain:Low

] Avg|Hold:>10/10
#Atten: 30 dB

Ref 10.00 dBm

Center 2.441 GHz

Radio Std: None

Radio Device: BTS

Span 3 MHz

E==ra
Frequency

#VBW 100 kHz

Occupied Bandwidth
1.1595 MHz
-23.587 kHz
1.215 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

Sweep 4.133 ms|
8.32 dBm

99.00 %
-20.00 dB

STATUS

CH78-2Mbps

e Keysight Sp:drum Anllyzef U:cupledBW
§ RL R

Center Freq 2. 480000000 GHz

[
IFGain:Low

Ref 10.00 dBm

Center 2.48 GHz

Occupied Bandwidth
1.1592 MHz
-22.889 kHz
1.216 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq 2.480000000 GHz
o) Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power
x dB

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Span 3 MHz
Sweep 4.133ms

7.42 dBm

99.00 %
-20.00 dB

IMSG

STATUS
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

EUT: Powered speaker system Model Name : TAPS1L
Temperature: 20 C Relative Humidity: |58%
Pressure: 1012 hPa Test Voltage : AC 120V
Test Mode : CHOO0 / CH39 /CH78(3Mbps)
20dB Bandwidth 99% Bandwidth
Frequency (MHz) (MHz) Result
2402 MHz 1.204 1.139 PASS
2441 MHz 1.207 1.139 PASS
2480 MHz 1.206 1.138 PASS
Test plot as follows:
CHO00-3Mbps

w Keysight Spectrum Analyzer -
[ S—

Center Freq 2.402

Center 2.402 GHz
#Res BW 30 kHz

x dB Bandwidth

e
IFGain:Low

Occupied Bandwidth
1.1393 MHz

Transmit Freq Error

) Trig: FreeRun
#Atten: 30 dB

#VBW 100 kHz

Total Power

-11.053 kHz
1.204 MHz

% of OBW Power
x dB

I ALTGN AUTO

Avg|Hold:>10/10

Radio Device: BTS

Span 3 MHz
Sweep 4.133 ms

7.35 dBm

99.00 %
-20.00 dB

Radio Std: None

Frequency

Center Freq
2.402000000 GHz

MSG

STATUS
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FCC ID: 2ANQE-TAPS1L
IC:23216-TAPS1L

CH39-3Mbps

e Keysight Spectrum Analyzer - Occupied BW
M RL [ RF G

Center Freq 2.441000000 GHz

e
IFGain:Low

Ref 10.00 dBm

Center 2.441 GHz
“Res BW 30 kHz

QOccupied Bandwidth

SENSE:INT] ] ALT

Center Freq: 2.441000000 GHz
~, ) Trig: Free Run
#Atten: 30 dB

#VBW 100 kHz

Total Power

1.1385 MHz

Transmit Freq Error
x dB Bandwidth

-10.957 kHz
1.207 MHz

% of OBW Power
x dB

Avg|Hold:>10/10

==
Frequency

Radio Std: None

Radio Device: BTS

CenterFreq
2.441000000 GHz

Span 3 MHz
Sweep 4.133ms

8.62 dBm

99.00 %
-20.00 dB

IMSG

STATUS

CH78-3Mbps

e Keysight Spectrum Analyzer - Occupied BW
e r . T izt

Center Freq 2.480000000 GHz

L
IFGain:Low

Ref 10.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

- . E
Center Freq: 2.480000000 GHz

— ) Trig: FreeRun

#Atten: 30 dB

#VBW 100 kHz

Total Power

1.1375 MHz

Transmit Freq Error
x dB Bandwidth

-11.136 kHz
1.206 MHz

% of OBW Power
x dB

ALTGN AUTO

Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Span 3 MHz
Sweep 4.133 ms

7.68 dBm

99.00 %
-20.00 dB

STATUS

Guangdong Keyway Testing Technology Co., Ltd.

Report No. TR17090140-E-001

Page 51 of 88



