Report No.: 16CO0190R-RFUSP23V00

D DEKRA

FCC Test Report

Product Name [Klipsch Heritage Wireless TableTop Bluetooth Small

Model No. the Sixes

FCC ID. 2AJAATHESIXES

Applicant DONGGUAN MEILOON ACOUSTIC EQUIPMENTS CO., LTD.

Address |77, Yuanlin Road, Fenghuanggang Ind. Estate, Tangxia Town, Guangdong

Province, Dongguan City, 523727, China

Date of Receipt

Dec. 07, 2016

Issued Date

Jan. 06, 2017

Report No.

16C0190R-RFUSP23V00

Report Version

V1.0

/,, //-/:‘\\\\\\\ Testing Laboratory
mmn

The test results relate only to the samples tested.

3023

The test results shown in the test report are traceable to the national/international standard through the calibration of the
equipment and evaluated measurement uncertainty herein.
This report must not be used to claim product endorsement by TAF or any agency of the government.

The test report shall not be reproduced without the written approval of DEKRA Testing and Certification Co., Ltd.

Page: 1 of 67



Report No.: 16C0190R-RFUSP23V00 P D E KRA

Test Report
Issued Date: Jan. 06, 2017
Report No.: 16C0190R-RFUSP23V00

D DEKRA

Product Name Klipsch Heritage Wireless TableTop Bluetooth Small
Applicant DONGGUAN MEILOON ACOUSTIC EQUIPMENTS CO., LTD.
Address 77, Yuanlin Road, Fenghuanggang Ind. Estate, Tangxia Town, Guangdong

Province, Dongguan City, 523727, China

Manufacturer Klipsch Group, Inc.
Model No. the Sixes
FCCID. 2AJAATHESIXES

EUT Rated Voltage |AC 100-240V~50/60Hz

EUT Test Voltage AC 120V/60Hz

Trade Name Klipsch

Applicable Standard |FCC CFR Title 47 Part 15 Subpart C: 2015
ANSI C63.4: 2014, ANSI C63.10: 2013
KDB 558074 DO1 DTS Meas Guidance v03r05

Test Result Complied
Documented By : g [ 7=
- | erem w1 a2 __.{l-f <L
( Senior Adm. Specialist / Joanne Lin )
Tested By

BWCQ Mr;

( Assistant Engineer / Bruce Lan )

Approved By ; m

( Director / Vincent Lin )

Page: 2 of 67



Report No.: 16CO0190R-RFUSP23V00 D E KRA

TABLE OF CONTENTS

Description Page
1. GENERAL INFORMATION 5
1.1. EUT DESCIIPLION .....etteuiitieitetiittete sttt sttt ettt et ettt sttt e bt sb et e bt eat e tesbeeabe s bt ebt e bt ebeebtenbesbeeasenbesueens 5
1.2. OPerational DESCTIPLION. ... .ccuteitieiieeieeie et ettt ettt eete et e et e bt et esatesseesaeeenteesseeteesseesseesneesnseenseeseenseenses 7
1.3. Tested SYStEM DELAIIS......cccuiiiiiiiiiieciee ettt et e et ee et e e st e e e tbeesebeeestaeesbeessseeessseensseessaesssseensees 8
1.4. Configuration Of TeStEA SYSTEIM .....ecvviiiieiiiiiieiieiieie ettt e ete e ere b e e bt ebeesreestaestbeesseesseesseesseesseenens 8
1.5. EUT EXEICISE SOTEWATE ....viiiiiiiiiciieiieieeitet ettt et eeve e teesttestvesevessbeesseessaessaesssessseasseasseasseessessseensns 9
1.6. TESE FACIIILY ..vevvieeiieiieie ettt ettt et et et e st e s tte st e essees s e e saessaesssessseanseasseensaesseensaessaesssenssenssenns 10
1.7. List Of Test EQUIPIMENL.......coitiiiieitieiieeie ettt ettt ettt et e s st e satesateenteenseenseeseesseesanesnnenns 11
2. CONDUCTED EMISSION . w12
2.1. TEST SETUP .eeeuvieeitieeiieeeteeette ettt e et te et e e stee e teeeetseeassaeessseeasseeassseasssaeasssaesssaeassasanssaeassaessseeassssenssesnsseanes 12
2.2. LIIMEES 111t ette ettt ette ettt et e st e et e ettt et e e te e et e s tbeeebeesseesseesseessbessseasseasseesta e tbeesseeebeerbeasbeesteesseensaetaentaenebeanreans 13
2.3. TSt PTOCEAUIE ...c.vieveeiiieieeieete ettt et ettt ettt e st e st e e st e est e e sa e saesstesssessseasseensaessaensaessaessaenssennsenns 13
2.4, UNCETEAINLY ..vvevieeeieeiieeteeteeteesteeseeesetessteesteesseesseesseesssessseasseassaessaessaesssesssessseasseesseesseenseesssesssessseensennsens 13
2.5. Test Result of Conducted EMISSION........ccc.eiiiuiiiiiiiiiieeciecciee ettt ettt ere e et esveeeveeeereesbeeeveeenes 14
3. PEAK POWER OQUTPUT ...ccciiiiieiiinnnnnicnsssssiossssssiosssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 16
3.1. TEST SETUP ©eeevvieeiiiie ettt eeteeetee ettt e ettt ettt estee e tteessseeestaeessseessseeesssaesssaeassseessseeanseeansseesnseesssesansesensseesnseeenns 16
3.2, LML ottt ettt e h et bttt h et s h e st b e e a et bt et e et eat et bt e st e bt eaeenee 16
3.3. TSt PTOCEAUIE ...c.vieieeiieeii ettt ettt ettt ettt e et e e st e est e e se e saessaesssessseanseenseessaensaessaesssesssensseans 16
34. UTICEITAIINEY ...ttt ettt ettt et b ettt e b et bt ea e bt s bt et e bt eb e et e e bt eabe st e sbt e besbeemtenbesaeenee 16
3.5. Test Result 0of Peak POWET OULPUL........eecciiiiiiieciieciie ettt ettt et e et et e et e e eebeeessaeessseessseessnnaenes 17
4. RADIATED EMISSION ....connniiiennnnicssssssicssssssscsssssssosssssssosssssssosssssssosssssssosssssssssssssssssssssssssssssssssssnsss 19
4.1. LT A 1S 1 o R USSP 19
4.2. LIMUIES 1.ttt ettt ettt e e e st e st e e e b e ens e e st e e seestaessseasseanseessaeseeesaeenseanseanseenseenseensaesaenraennneanreans 20
4.3. TSt PTOCEAUIE .....eiiiviiiiiiieiee ettt et e et e et e et e e esbee e taeesabeeesseeessseesasasensseensseseseeenes 21
4.4. UTICEITAIINEY ...ttt ettt ettt b ettt e b et bt e a e bt s bt et e bt ebt et e bt esbe st e sbt e besheemtenbesaeenee 21
4.5. Test Result of Radiated EMISSION .......eeiuiiiiiiiiiiiiiieieeeeeee ettt ettt et 22
5. RFANTENNA CONDUCTED TEST .....covvinuinninsninsaeosaessesssesssasssasssas 30
5.1 L] 1S 1 o TSP URTUTSRRPR 30
5.2. LIIMIIES 1ottt ettt et e et e e ta e e et e e e te e e e be e e tbe e tbeeeteeeatbeeaabaeetbeeetbeenabeeetaeeanreeeraeenns 30
5.3. TSt PTOCEAUIE .....ooiiviiiieiieeiee ettt ettt et e et e et e et e e esbee e taeesabeaesseeessseesaseeessssenssesensaeenes 30
5.4. UNCEITAINEY 11etvieeiiieeiiieeite ettt e etee ettt e steeeteeestveeesbeeesaeessseeessseasssaeasseeassseessseeansseassaeassssesseessseeenssesnnseenn 30
5.5. Test Result of RF Antenna Conducted TeSt........cccvivciiiiiiiiieriiiiesie ettt seveesreereeae e 31
6. BAND EDGE .....ucooninninsiiniinninsnicssississsssssssssssssssssssssssassssssses 33
6.1. R N TS 1 o TSP URTUUSRRRPR 33
6.2. 5511 11 USROS 33
6.3. TESE PIOCEAUIE ...ttt ettt ettt et et e bt e s bt e s atesateeateembe e beenbeenbeesbeesanesnteans 34
6.4. UNCEITAINEY ©oetvieeeiieeeiiieeite ettt e etee ettt esteeeteeesaseeesbeeesseessseeassseasssaeassaeesssaeasseeassseasseeassseesseesssesassesssseenn 34
6.5. Test Result 0f Band EA@E ......cooviiiiiiiiiciicieeeeetete ettt ettt ve e sveesbe et taessvessbestaesenessneans 35
7. CHANNEL NUMBER 47
7.1. TEST SETUP ittt ettt et e bt e bt e e et e e bt e e s ate e e beeesabeesabeeebteesabeesabeeeabeeenbeesbaeenas 47
7.2. 551111 SRS 47
7.3. TESE PIOCEAUIE ...ttt ettt et ettt e bt e s bt e e atesa b e eat e e beenbeebeenbeesbeesaeesnteans 47
7.4. UNCETEAINEY ...veevieeeieeiiiereeteeteesteesteestteesseesseesseessaesseesssessseasseasseessaesssesssesssessssassesssessseesssesssesssenssesssenssens 47
7.5. Test Result of Channel NUMDET............cvecieciieriieieriere sttt ee e s se e e essaessaessaesanesssenns 48
8. CHANNEL SEPARATION .50
8.1. TEST SETUP .eeeuvieeirieeiieeetteette ettt e et e ettt e stee e teeeeebeeesbae e ssaeasseeesssaasssaeasssaesssaeassssanssaesnsaessseesssssenssessssseanes 50
8.2. 551111 TSRS 50
8.3. TSt PTOCEAUIE .....eeeeeiieeiiie ettt ettt ettt e et e e st e et e e tteeenseesssaeessseeansseessseesnseesnsneensseennssennns 50
8.4. UNCETEAINLY ..veevieeeieeeieeieeteeteesteesteeseeessteesteesseessaesseesssessseasseassaensaessaessesssseasseassessseenseenseesssesssessseensenssens 50
8.5. Test Result of Channel SeParation...........cccvecververiirciieiiierieseeseeseesee e ereereeseesseesseesssesssesssessnesssenns 51
9. DWELL TIME 55
9.1. TEST SETUP .eeeuvteeitieeiieeeteeetee ettt e et e et e e stteeetteeeebeeesbae e sseeasseeassseasssaeassseesssaeassseanssaeansaessseesssssenssesnssseenes 55
9.2. 55111 SRS 55
9.3. TSt PTOCEAUIE .....eeeeeiieeiiie ettt ettt e et e e et e et e e tbeessseeessaeessseeansseessaesnseesnsaeensseennsneenes 55
9.4. UNCETEAINLY ..veevieeeieeiieeieeteeteesteeseeesetessteesseesseessaesseesssessseasseasseessaesseesseesssessssasseesseesseesseesssesssessseensennsens 55
9.5. Test ReSult Of DWeIl TIME ....ccuviiiiiiiiiieciis ettt ettt ve e et eetb e e ebeeeaaeeebeeeseeearneenes 56
10. OCCUPIED BANDWIDTH .60
10.1. L] A 1S 1 o R USRS 60

Page: 3 of 67



Report No.: 16C0190R-RFUSP23V00 P D E KRA

10.2. LIMIEES 1ttt ettt h et h et b e ettt s h et e bt et e h et bt et e et e bt eat et bt ent e bt eaeenee 60
10.3. TSt PTOCEAUIE .....eeinviiiieiieeiee ettt ettt et e et e et e et e e ebeeetaeesabeesaseeesssassaseeessseensseeesneenes 60
10.4. UTICEITAIINLY ...ttt ettt ettt b ettt s bt et bt ea e bt s bt e st e bt ebt et e e bt esbe st e sbt et sheestenbesaeenee 60
10.5. Test Result of Occupied BandWidth ............cccoiiiiiiiiiiiiiii et 61
11. EMI REDUCTION METHOD DURING COMPLIANCE TESTING 65

Attachment 1: EUT Test Photographs
Attachment 2: EUT Detailed Photographs

Page: 4 of 67



Report No.: 16C0190R-RFUSP23V00 P D E KRA

1.

1.1.

GENERAL INFORMATION

EUT Description

Product Name

Klipsch Heritage Wireless TableTop Bluetooth Small

Trade Name Klipsch
Model No. the Sixes
FCC ID. 2AJAATHESIXES

Frequency Range

2402-2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

IFA Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Signal Cable Shielded, 6.2m
Fiber Cable Non-Shielded,1.5m
USB Cable Non-Shielded,2m
Audio Cable Non-Shielded,1.5m
PowerCord Cable Non-Shielded,1.8m

Remote Control

Klipsch

Contain Module

Fihonest / JS-BTM513

Antenna List

No.|[Manufacturer

Part No. Antenna Type Peak Gain

1 |Meiloon

RF-TRSPIPADF-1 IFA 0.5dBi for 2.4 GHz

Note: The antenna of EUT conforms to FCC 15.203.
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Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44:
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is a Klipsch Heritage Wireless TableTop Bluetooth Small with a built-in Bluetooth V3.0,

V2.1+EDR transceiver, this report for Bluetooth V3.0, V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth

transmitter with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform the

test

4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found,

through pre-testing, to produce emissions similar to those for 3Mb/s.

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Mode 2: Transmit - 3Mbps (8DPSK)
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1.3. Tested System Details
The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:
Product Manufacturer |[Model No. Serial No. Power Cord
1 |Notebook PC DELL Latitude E5440 \B6TYTZ1 Non-Shielded, 0.8m
2 |IPod nano Apple A1199 5U7047U8VQ5 N/A
3 [DVD PLAYER Pioneer DV-610AV-S HLKDO008120LS Non-Shielded, 1.8m
4 |Speaker Klipsch the Sixes N/A N/A
5 |Test Fixture CSR N/A N/A N/A
6 |Dongle Transcead JF V30 N/A N/A
7 |Speaker Meiloon N/A N/A N/A
Signal Cable Type Signal Cable Description
A |USB Cable Shielded, 1.8m
B |USB Cable Shielded, 0.8m
C |Signal Cable Non-Shielded, 0.2m
D [Audio Cable Non-Shielded, 1.8m
E |AV Cable Non-Shielded, 1.8m
F |Fiber Cable Non-Shielded, 1.8m
G |AV Cable Non-Shielded, 1.8m
H |Audio Cable Non-Shielded, 6m
1.4. Configuration of Tested System
e & I = rest | 3
Speaker G Fixtare [~ B =1 MNotehool P
(7) = (1)
(3]
L C
? Dongle
I (0] (C
[ n—]
Speaker N
@ EUT
D
VD 10
PLAYER AN

(3)

(2)
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1.5. EUT Exercise Software

A e

Setup the EUT as shown in Section 1.4.
Execute software ”Blue Test v2.5.0” on the Notebook PC.

Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

Verify that the EUT works properly.
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1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) 860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded
from DEKRA Testing and Certification Co., Ltd. Web Site:
http://www.dekra.com.tw/english/about/certificates.aspx?bval=5

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in
our Web site: http://www.dekra.com.tw/index en.aspx

Site Description:

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Accredited by TAF
Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd

No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,
Taiwan, R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789

E-Mail : info.tw@dekra.com

FCC Accreditation Number: TW1014
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1.7.

List of Test Equipment

For Conducted measurements /CB3/SRS8

Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data

Temperature Chamber WIT GROUP TH-1S-B EQ-201-00146 |2016/10/1 [2017/9/29
X |Spectrum Analyzer Agilent N9010A MY48030495 (2016/7/22 |2017/7/21
X |Power Meter Anritsu ML2495A 6K00003357 [2016/6/23 |2017/6/22
X [Pulse power sensor Anritsu MA2411B 0846193 2016/6/23 12017/6/22
X |EMI Test Receiver R&S ESCS 30 100369 2016/10/13 {2017/10/12
X [LISN R&S ESH3-Z5 836679/017  |2016/1/7  12017/1/6
X [LISN R&S ENV216 100097 2016/1/7  [2017/1/6
X |Coaxial Cable QTK(Arnist) RG 400 LCO018-RG 2016/6/25 12017/6/24
For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Data Due. Data
X |Spectrum Analyzer R&S FSP40 100170 2016/1/5 2017/1/4

Loop Antenna Teseq HLA6121 37133 2016/3/18 2017/3/17
X |Bi-Log Antenna Schaffner Chase CBL6112B 2707 2016/6/11 2017/6/10
X |Horn Antenna ETS-Lindgren 3117 00135205 2016/4/6 2017/4/5
X |Horn Antenna Schwarzbeck BBHA9170 9170430 2016/1/11 2017/1/10
X |Pre-Amplifier QTK AP/0100A CHM/0901069(2016/6/23  |2017/6/22
X [Pre-Amplifier EMCI EMCO012630SE (980210 2016/1/26 2017/1/24
X [Pre-Amplifier NARDA WE DBL-1840N506 (013 2016/9/30  |2017/9/29
X [|Filter MicroTRON BRM50701 019 2016/11/2 2017/11/1
X |Filter Microwave Circuits [N0257881 36681 2016/12/7 2017/12/6
X |EMI Test Receiver R&S ESR26 101385 2016/9/29  [2017/9/28
X |Coaxial Cable QTK(Arnist) SUCOFLEX 106|L1606-015C |2016/6/23 2017/6/22
X |EMI Test Receiver R&S ESCS 30 838251/001  (2016/7/21 2017/7/20
X |Coaxial Cable QTK(Arnist) RG 214 LCO003-RG  |2016/6/16 2017/6/15
X |Coaxial signal switch Anritsu MP59B 6201415889 [2016/6/16 2017/6/15
1. Note:
2. All equipments are calibrated every one year.
3. The test instruments marked with “X” are used to measure the final test results.
4.  Test Software version : QuieTek EMI 2.0 V2.1.113
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

EUT
Q |1:|2|Gl:|EI':|V Load N
- QOO0 | L/ NI
LISN 0 /@ LISN

/ ///////</ // A
LISN
Ground Plane
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2.2

2.3.

24.

Limits
FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.

Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

+ 2.26dB
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2.5. Test Result of Conducted Emission

Product : Klipsch Heritage Wireless TableTop Bluetooth Small

Test [tem : Conducted Emission Test

Power Line : Line 1

Test date : 2016/12/09

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuVv dB dBuVv
LINE 1
Quasi-Peak
0.158 9.685 28.210 37.895 -27.876 65.771
0.216 9.677 20.490 30.167 -33.947 64.114
0.236 9.677 17.090 26.767 -36.776 63.543
0.392 9.672 14.230 23.902 -35.184 59.086
0.572 9.678 11.660 21.338 -34.662 56.000
1.486 9.719 3.280 12.999 -43.001 56.000
Average

0.158 9.685 14.110 23.795 -31.976 55.771
0.216 9.677 6.550 16.227 -37.887 54.114
0.236 9.677 5.120 14.797 -38.746 53.543
0.392 9.672 0.930 10.602 -38.484 49.086
0.572 9.678 9.380 19.058 -26.942 46.000
1.486 9.719 -1.830 7.889 -38.111 46.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2."  "means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small

Test [tem : Conducted Emission Test

Power Line : Line 2

Test date : 2016/12/09

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuVv dB dBuVv
LINE 2
Quasi-Peak
0.228 9.737 22.640 32.377 -31.394 63.771
0.369 9.741 24.680 34.421 -25.322 59.743
0.584 9.748 11.000 20.748 -35.252 56.000
2.974 9.827 4.560 14.387 -41.613 56.000
3.451 9.831 7.300 17.131 -38.869 56.000
14.658 10.080 7.720 17.800 -42.200 60.000
Average

0.228 9.737 15.530 25.267 -28.504 53.771
0.369 9.741 13.410 23.151 -26.592 49.743
0.584 9.748 6.960 16.708 -29.292 46.000
2.974 9.827 -1.850 7.977 -38.023 46.000
3.451 9.831 -1.670 8.161 -37.839 46.000
14.658 10.080 0.910 10.990 -39.010 50.000

Note:
1. All Reading Levels are Quasi-Peak and average value.
2."  "means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3.1.

3.2

3.3.

34.

Peak Power Output
Test Setup
EUT RF Cable
1
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

Test Procedure

Power

Meter

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.19dB
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3.5. Test Result of Peak Power Output

Product : Klipsch Heritage Wireless TableTop Bluetooth Small

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2016/12/09

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 5.76 1 Watt=30 dBm Pass
Channel 39 2441.00 5.44 1 Watt= 30 dBm Pass
Channel 78 2480.00 4.93 1 Watt= 30 dBm Pass
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2016/12/09

Test Mode Mode 2: Transmit - 3Mbps (§DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 4.52 1 Watt= 30 dBm Pass
Channel 39 2441.00 4.11 1 Watt= 30 dBm Pass
Channel 78 2480.00 3.53 1 Watt= 30 dBm Pass
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4. Radiated Emission

4.1. Test Setup

Under 30MHz

Antenna Mast

Below 1GHz

Broadband or Loop
Antenna
Antenna height islm.
Non-Conducted EUT 1m
Talls
fK0cm
Test | %I Fully soldered Metal Ground | -
Receiver
]
[FRP Dome |
1m to 4m
\ . &
i L1

EUT

Non-Conducted Table

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

|Fully soldered Metal Ground ||

To Controller

Test
Receiver

To Receiver
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Above 1GHz

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

RF absorber material
EUT on the ground plane.
/ —
O O
| %l To Receiver| | Prg- —/
Amplifier

I I

4.2. limits
» General Radiated Emission Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frel\(}llgilcy uV/m @3m dBuV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument

antenna and the closed point of any part of the device or system.
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4.3.

4.4.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.247
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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4.5. Test Result of Radiated Emission

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2016/12/09
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuV/m dB dBuV/m
Horizontal
Peak Detector:
4804.000 2.511 44.099 46.609 -27.391 74.000
7206.000 9.511 40.901 50.412 -23.588 74.000
9608.000 10.394 37.095 47.489 -26.511 74.000
Average
Detector:
Vertical
Peak Detector:
4804.000 2.923 45.018 47.940 -26.060 74.000
7206.000 9.988 39.043 49.032 -24.968 74.000
9608.000 10.847 36.839 47.686 -26.314 74.000
Average
Detector:
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

ANl

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small

Test Item : Harmonic Radiated Emission

Test Site : No.3 OATS

Test date : 2016/12/09

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4882.000 2.025 44.560 46.585 -27.415 74.000
7323.000 9.762 40.797 50.558 -23.442 74.000
9764.000 9.682 37.713 47.394 -26.606 74.000
Average

Detector:

Vertical

Peak Detector:

4882.000 2.488 45.566 48.054 -25.946 74.000
7323.000 10.375 39.480 49.854 -24.146 74.000
9764.000 10.315 37.371 47.686 -26.314 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2016/12/09
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4960.000 2.582 45.003 47.585 -26.415 74.000
7440.000 10.555 39.500 50.055 -23.945 74.000
9920.000 10.206 37.308 47514 -26.486 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 43.586 46.985 -27.015 74.000
7440.000 11.214 37.843 49.057 -24.943 74.000
9920.000 11.245 36.613 47.858 -26.142 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2016/12/09
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4804.000 2.511 44.112 46.622 -27.378 74.000
7206.000 9.511 40.544 50.055 -23.945 74.000
9608.000 10.394 37.120 47514 -26.486 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.923 44.278 47.200 -26.800 74.000
7206.000 9.988 38.605 48.594 -25.406 74.000
9608.000 10.847 36.516 47.363 -26.637 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AR
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Product Klipsch Heritage Wireless TableTop Bluetooth Small

Test Item Harmonic Radiated Emission

Test Site No.3 OATS

Test date 2016/12/09

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2441 MHz)
Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4882.000 2.025 44.560 46.585 -27.415 74.000
7323.000 9.762 40.200 49.961 -24.039 74.000
9764.000 9.682 37.873 47.554 -26.446 74.000
Average

Detector:

Vertical

Peak Detector:

4882.000 2.488 45.231 47.719 -26.281 74.000
7323.000 10.375 39.148 49.522 -24.478 74.000
9764.000 10.315 37.729 48.044 -25.956 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

AN

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2016/12/09
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:

4960.000 2.582 45.006 47.588 -26.412 74.000
7440.000 10.555 39.697 50.252 -23.748 74.000
9920.000 10.206 37.089 47.295 -26.705 74.000
Average

Detector:
Vertical

Peak Detector:

4960.000 3.398 43.264 46.663 -27.337 74.000
7440.000 11.214 37.010 48.224 -25.776 74.000
9920.000 11.245 35.966 47.211 -26.789 74.000
Average

Detector:

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AR
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test date : 2016/12/08
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit

Factor Level Level
MHz dB dBuVv dBuV/m dB dBpV/m

Horizontal
144.460 -7.703 44.873 37.170 -6.330 43.500
191.990 -9.887 41.946 32.059 -11.441 43.500
256.010 -5.415 47.155 41.740 -4.260 46.000
384.050 1.268 41.144 42.412 -3.588 46.000
494.630 1.458 35.790 37.249 -8.751 46.000
832.190 6.873 30.334 37.207 -8.793 46.000
Vertical
144.460 -5.503 46.213 40.710 -2.790 43.500
240.490 -6.032 42.020 35.987 -10.013 46.000
384.050 -0.122 41.189 41.067 -4.933 46.000
598.420 1.114 33.826 34.940 -11.060 46.000
833.160 1.716 34.606 36.322 -9.678 46.000
938.890 3.260 32.991 36.251 -9.749 46.000

Note:

AR

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product . Klipsch Heritage Wireless TableTop Bluetooth Small

Test [tem . General Radiated Emission

Test Site : No.3 OATS

Test date : 2016/12/08

Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal

111.480 -7.489 42.942 35.454 -8.046 43.500
176.470 -10.260 45.252 34.992 -8.508 43.500
288.020 -5.557 44.754 39.197 -6.803 46.000
416.060 -0.221 39.369 39.148 -6.852 46.000
448.070 0.154 40.133 40.287 -5.713 46.000
599.390 3.488 34.612 38.100 -7.900 46.000
Vertical
112.450 -3.573 39.650 36.076 -7.424 43.500
256.010 -5.045 41.422 36.377 -9.623 46.000
384.050 -0.122 44.170 44.048 -1.952 46.000
598.420 1.114 32.048 33.162 -12.838 46.000
757.500 2.487 32.116 34.603 -11.397 46.000
931.130 3.650 32.577 36.227 -9.773 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
The emission levels of other frequencies are very lower than the limit and not show in test report.
No emission found between lowest internal used/generated frequency to 30MHz.

AR

* N
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S.

5.1.

5.2.

5.3.

54.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

1

Limits

SMA
Connecter

Spectrum

Analyzer

According to FCC Section 15.247(d). In any 100 kHz bandwidth outside the frequency band in

which the spread spectrum or digitally modulated intentional radiator is operating, the radio

frequency power that is produced by the intentional radiator shall be at least 20 dB below that in

the 100 kHz bandwidth within the band that contains the highest level of the desired power, based

on either an RF conducted or measurement, provided the transmitter demonstrates compliance

with the peak conducted power limits. If the transmitter complies with the conducted power

limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.20dB
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5.5. Test Result of RF Antenna Conducted Test

Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test date : 2016/12/14
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[——_Limitline: -15.37 Reading Value |
ol '
1m0+ Sweep Time: Auto K|
0
10 3
£ 20 +
S
230 4 E
40 ¥
50+ E
-60 g
-70 + + + +
5 10 15 20 25
GHz
Figure Channel 39:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -14.85 Reading Value |
0 ¥ REW: 100k, VBW: 1M | ]
IS Sweep Time: Auto |
0
10 4
é -20
=30 4
40 +
50 F B
60 ]
-0 t t t t
5 10 15 20 25
GHz
Figure Channel 78:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -15.44 Reading Value |
20 3 RBW: 100k, VBW: 1M | 3
0+ Sweep Time: Auto 3
0
10 4
£ -20
S
-30
40 +
50 + 3
60 E|
70 + + + :
5 10 15 20 25
GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : RF Antenna Conducted Test
Test Site No.3 OATS
Test date : 2016/12/14
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 00:
Spurious Emission(30MHz-25GHz)
[—— Limitline -i7.23 Reading Value |
20 i 3
0
-10 3
c -20
S 30 3

Figure Channel 39:

dBm

Spurious Emission(30MHz-25GHz)

[— LimitTine:.-15.18 Reading Value |

RBW: 100k, VBW: 1M |
Sweep Time: Auto 3

Figure Channel 78:

dBm

Spurious Emission(30MHz-25GHz)

[— Limitline:-20.62 —— Reading Valug |
T

RBW: 100k, VBW: 1M |
Sweep Time: Auto

b 10 13 20 25
GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Band Edge
6.1. Test Setup
RF Radiated Measurement:
Above 1GHz
< >
fe 3m .
The height of board band or
Dipole Antenna was scanned
from 1M to 4M.
The distance between antenna
and turn table was 3M regards
to the standard adopted.
RF absorber material
EUT /_ on the ground plane.
I
AAAAAAAAAAAAAANAA =5 5
| %l To Receiver| | Pre-
Amplifier
RF Conducted Measurement
RF Cable
EUT D:D Spectrum
Analyzer
8-WAY
Power Divider
6.2. Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional

radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at

least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the

desired power, based on either an RF conducted or a radiated measurement. Attenuation below the

general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall

in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a) (see Section 15.205(c)).
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6.3. Test Procedure

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.

6.4. Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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6.5. Test Result of Band Edge
Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Band Edge
Test Site No.3 OATS
Test date 2016/12/09
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
RF Radiated Measurement (Horizontal):
Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) | 2388.400 -2.694 47.802 45.108 74.00 54.00 Pass
00 (Peak) | 2390.000 -2.687 46.741 44.054 74.00 54.00 Pass
00 (Peak) | 2400.000 -2.660 72.144 69.484 -- -- --
00 (Peak) | 2402.100 -2.657 106.264 103.607 -- -- --
00 (Average) | 2376.100 -2.748 38.386 35.638 74.00 54.00 Pass
00 (Average) | 2390.000 -2.687 34.158 31.471 74.00 54.00 Pass
00 (Average) | 2400.000 -2.660 56.148 53.488 -- -- --
00 (Average) | 2402.100 -2.657 91.474 88.817 -- -- --
Figure Channel 00: Horizontal (Peak)

Level(dBu¥ i)

120.0-

1100

100.0—|

Q0.0

20,0

/

0.0

\

600

S0.0-|

T e s

300

20.0—|

100

N

0oL
2340 000

Figure Channel 00:

1

1

1

Level(dBuVim)

40.0]

200

20,0

Note:

A

@ ok 9

200

2350000

2360000 2370000

2380000

2300000

2400 000

Frequency (MHz)

Horizontal (Average)

2410000

2420 000

2430000 2440 001

100

00,0

=l

800

700

60.0—|

500

N

10,0

N A

00-|
2340 000

2350000

2360 000 2370.000

average detection.

2360.000

2390 000

2400.000

Frequency (tHz)

2410000

2420 000

2430000 2440 001

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
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Klipsch Heritage Wireless TableTop Bluetooth Small

Product

Test Item Band Edge
Test Site No.3 OATS
Test date 2016/12/09
Test Mode

RF Radiated Measurement (VERTICAL):

Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
"| (MHgz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
00 (Peak) | 2380.000 -4.126 62.585 58.459 74.00 54.00 Pass
00 (Peak) | 2390.000 -4.159 50.839 46.680 74.00 54.00 Pass
00 (Peak) | 2400.000 -4.171 73.987 69.816 -- -- --
00 (Peak) | 2402.200 -4.171 107.723 103.552 -- -- --
00 (Average) | 2376.300 -4.113 41.403 37.290 74.00 54.00 Pass
00 (Average) | 2390.000 -4.159 39.188 35.029 74.00 54.00 Pass
00 (Average) | 2400.000 -4.171 58.811 54.640 -- -- --
00 (Average) | 2402.100 -4.171 93.870 89.699 -- -- --
Figure Channel 00: VERTICAL (Peak)
= '."D:Di [ \
é 60.0—] \\w
E SU.U—W o »"J\M/.‘IL«,_‘_
2340000 2350 000 2360 000 2370000 2380 000 Fﬁqﬁjﬁgyﬂggm) 2400 nOD za10 000 2420 000 2430 000 2440 00
Figure Channel 00: VERTICAL (Average)
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Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2016/12/09

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2480.000 -2.605 105.569 102.964 -- -- Pass
78 (Peak) | 2483.500 -2.601 56.214 53.612 74.00 54.00 Pass
78 (Average) | 2480.000 -2.605 90.934 88.329 -- -- Pass
78 (Average) | 2483.500 -2.601 41.692 39.090 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)
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Figure Channel 78: Horizontal (Average)
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Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Band Edge
Test Site : No.3 OATS
Test date : 2016/12/09
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
RF Radiated Measurement (VERTICAL):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit
Channel No. |y 111, (dB) (dBpV) | (dBuV/m) | (dBuV/m) | (dBuv/m) | Result
78 (Peak) | 2480.000 -3.978 106.163 102.185 -- -- Pass
78 (Peak) | 2483.500 -3.966 56.558 52.591 74.00 54.00 Pass
78 (Average) | 2480.000 -3.978 91.373 87.395 -- -- Pass
78 (Average) | 2483.500 -3.966 41.993 38.026 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
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Figure Channel 78: VERTICAL (Average)
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Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product
Test Item
Test Site
Test date
Test Mode

RF Radiated Measurement (Horizontal):

Klipsch Heritage Wireless TableTop Bluetooth Small

Band Edge
No.3 OATS
2016/12/09

Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
00 (Peak) | 2388.300 -2.694 48.410 45.716 74.00 54.00 Pass
00 (Peak) | 2390.000 -2.687 45.814 43.127 74.00 54.00 Pass
00 (Peak) | 2400.000 -2.660 77.676 75.016 -- -- -
00 (Peak) | 2402.000 -2.657 106.413 103.756 -- -- --
00 (Average) | 2376.100 -2.748 37.257 34.509 74.00 54.00 Pass
00 (Average) | 2390.000 -2.687 34.435 31.748 74.00 54.00 Pass
00 (Average) | 2400.000 -2.660 58.531 55.871 -- -- --
00 (Average) | 2402.100 -2.657 89.342 86.685 -- -- --
Figure Channel 00: Horizontal (Peak)
B 70:0i Y
é - \MW
3 40:0i it B s vt
2340 000 2350.000 2360 000 2370.000 2380 000 Freqijig;ﬂ(igHz) 2400 000 2410 000 2420 000 2430 000 244000
Figure Channel 00: Horizontal (Average)
2
2340000 2350000 2360000 2370000 2380000 qulzsin;oggl{z) 2400000 2410000 2420 000 2430000 2440 001
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2016/12/09

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)

RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) (dBuV/m)
00 (Peak) | 2376.300 -4.113 46.460 42.347 74.00 54.00 Pass
00 (Peak) | 2390.000 -4.159 45.627 41.468 74.00 54.00 Pass
00 (Peak) | 2400.000 -4.171 75.825 71.654 -- -- --
00 (Peak) | 2402.000 -4.171 105.022 100.851 -- -- --
00 (Average) | 2376.100 -4.112 35.868 31.756 74.00 54.00 Pass
00 (Average) | 2390.000 -4.159 33.551 29.392 74.00 54.00 Pass
00 (Average) | 2400.000 -4.171 57.277 53.106 -- -- --
00 (Average) | 2402.100 -4.171 88.164 83.993 -- -- --
Figure Channel 00: VERTICAL (Peak)
5 70:0i \\
é . \\WMA/\V,\M
4D'D’Wwwwﬂw\w
2340 000 2350 000 2360000 2370 000 2380 000 Freqizif;ﬂ(igHz) 2400 000 2410000 2420 000 2430 000 2440000
Figure Channel 00: VERTICAL (Average)
0,
% 50.0 - \L\/L’\
2340000 2350000 2360000 2370000 2380000 qua:in;oggl{z) 2400 000 2410000 2420000 2430000 2440 000
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6.

The average measurement was not performed when the peak measured data is under the limit of
average detection.

Page: 40 of 67




Report No.: 16CO0190R-RFUSP23V00 D E KRA

Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2016/12/09

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)

RF Radiated Measurement (Horizontal):

Channel N Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
¢ N0 (MHz) (dB) (dBpV) (dBuV/m) | (dBuV/m) | (dBpV/m)
78 (Peak) | 2480.000 -2.605 103.712 101.107 -- -- Pass
78 (Peak) | 2483.500 -2.601 54.248 51.646 74.00 54.00 Pass
78 (Average) | 2479.900 -2.605 87.238 84.633 -- -- Pass
78 (Average) | 2483.500 -2.601 40.454 37.852 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
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Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
average detection.

A e
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2016/12/09

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)

RF Radiated Measurement (VERTICAL):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2480.000 -3.978 103.312 99.334 -- -- Pass
78 (Peak) | 2483.500 -3.966 52.717 48.750 74.00 54.00 Pass
78 (Average) | 2480.000 -3.978 86.819 82.841 -- -- Pass
78 (Average) | 2483.500 -3.966 40.195 36.228 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
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Figure Channel 78: VERTICAL (Average)
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Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

“* > means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

The average measurement was not performed when the peak measured data is under the limit of
average detection.

SNk W=
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem : Band Edge

Test Site : No.3 OATS

Test date : 2016/12/14

Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping off)

Measurement Level Result
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem : Band Edge

Test Site : No.3 OATS

Test date : 2016/12/14

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping off)

Measurement Level Result
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Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem Band Edge
Test Site No.3 OATS
Test date 2016/12/14
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping on)
Measurement Level Result
A (dB)
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Band Edge

Test Site : No.3 OATS

Test date : 2016/12/14

Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (Hopping on)

Measurement Level Result
A (dB)
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7. Channel Number

7.1. Test Setup

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter

7.2. Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

7.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.4. Uncertainty

N/A
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7.5. Test Result of Channel Number

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Channel Number
Test Site No.3 OATS
Test date 2016/12/14
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass
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Product

Test Item Channel Number
Test Site No.3 OATS

Test date 2016/12/14

Test Mode

Klipsch Heritage Wireless TableTop Bluetooth Small

Mode 2: Transmit - 3Mbps (§DPSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass
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enter Freq 2.411000000 ¢ é!-'f-— | Tres i A Type: Leg-Pwr _enter Freq. 2431500000 ¢ é!-'f-— T femsi
union * #Afen: 3048 ol MHNNN T L aan: 3008 s ity
e ——— — Auto Tune
Mkr2 2.421 000 GHz| Mkr2 2.441 00 GHz|
Ref Offset 0.5 08 Ref Offset 0.5 08
19 gmiaie _Ret 2050 dBm 2.85 dBm| 19gsia Rel 2050 dBm 2.49 dB
o 1 " 1 | | Y Center F
4] req
b0 r - N - oy o0 A " - l ” : - - | . / 2431500000 GHz
4 !
StartFreq
s 2 421500000 GHz|
: Stop Freq
i 2441500000 GHz,
eas |
[Start 2.40050 GHz Stop 2.42150 GHz| rt 2.42150 GHz Stop 2.44150 GHz| CF Step)|
sRes BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.533 ms (1001 pts; #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts 2.000000 MHz|
Man
TEERE] 2402 000 GHz | 287 dBm ] 242200 GHz | 259 dBm
N f 2421000 GHz | 2.85 dBm| N f 244100 GHz | 248 dBm, Freqo
— I — oMz,
10 I ] |IW’ I
11 - 11
2442-2461MHz 2462-2480MHz
Wﬁmm Er=—ry wm-mn =
E iGN D (0213 MIGh ST
i - 2 - Frequency
anier Froq 2.451500000 ¢ é!-'f-— e e P A Type: Leg-Pwr . _enter Freq. 2471500000 ¢ é!-'f-— T femsi Ao Type: LogPwr
eaincow ™ wARan: 3048 i eaincow ™ wARan: 3048
N —— Auto Tune
Mkr2 2.461 00 GHZ Mkr2 2.480 00 GHz|
Ref Offset 0.5 08 Ref Offset 0.5 08
19gmiaie _Ret 2050 dBm 2.21 dBm| Ref 20.50 dBm 2.12dB
0 1 | 2 | ! 2 — Center F
req
s P oy [T | . _'- S o | PV - I L4 2471500000 GHz
StartFreq
HE 2461600000 GHz|
: Stop Freq
i 2481500000 GHz,
eas |
[Start 2.44150 GHz 46150 GHz| p 248150 GHz| CF Step)|
sRes BW 100 kHz #VBW 100 kHz Sweep (#Swp) usr ms (1001 pts; #VBW 100 kHz Sweep (#Swp) usr ms (1001 pts 2.000000 MHz|
Man
TEERE] 2447 00 GHz | 242 dBm
N ] 246100 GHz] 221 dBm| FreqOffset
= i OHE
I 1
- 'l - 4 L
10 B I .10} |
11 - 11
uzc —— In.'(. s
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2 Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

8.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

8.4. Uncertainty

* 283Hz
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8.5. Test Result of Channel Separation

Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Channel Separation
Test Site : No.3 OATS
Test date : 2016/12/14
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 628.0 Pass
39 2441 1000 >25 kHz 626.0 Pass
78 2480 1000 >25 kHz 626.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
i rL [ RF [s0q ac | | | SENSE:INT] | ALIGN AUTO  [12:38:22 PMDec 14, 2016 F
|[Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide oD Trig: Free Run TYPE| M WAt
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offect05 B MKr2 2.403 00 GHZ Auto Tune
{0 geiciv _Ref 20.50 dBm 5.30 dBm
1 2
05 ‘ Center Freq|]
0.500 2.402000000 GHz
-9.80
195 Start Freq|]
s 2.397000000 GHz
395
495 A
s Stop Freq|
’ 2.407000000 GHz
B35
Center 2.402000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| 7| i Man
1] N f 2.402 00 GHz 4.98 dBm
g N f 2.403 00 GHz 5.30dBm FreqOffset
4 0Hz
5
6
7
8
9
10
11 -
IMSG STATUS
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Channel 39 (2441MHz)

Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | SENSE:INT] | ALIGN AUTO  [12:45:34 PMDec 14, 2016 F
|[Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide o) Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offect05 B MKkr2 2.442 00 GHzZ Auto Tune
1o geici _Ref 20.50 dBm 5.10 dBm
1 2
08 * Center Freq(]
0.500 2.441000000 GHz
950
195 StartFreq(|
295 2.436000000 GHz
05
-29.5 L s
s Stop Freq||
’ 2.446000000 GHz
EO 5
Center 2.441000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
Auto M
| -_ — o
1 2.441 00 GHz 510 dBm
2 N f 2.442 00 GH 5.10dB
5 z m FreqOffset
4 0 Hz|
5 E
[
7
8
9
10
11 J
IMSG STATUS
Channel 78 (2480MHz)
ri Keysight Spectrum Analyzer - Swept SA \il\iﬂﬁl
| | RF [s0e ac | [ SENSE:INT] | ALTGN AUTO [12:51:22 PM Dec 14, 2016 s
[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[123 45 6 requency
PNO: Wide (5 Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB peT|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr1 2.479 00 GHz
1odBidiv__Ref 20.50 dBm 4.72 dBm
2
105 #1 Center Freq
n 500 2.480000000 GHz
G50
as StartFreq
295 2.475000000 GHz
395
49 5 e
s StopFreq
) 2.485000000 GHz
695
Center 2.480000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1 001 pts) 1.000000 MHz,
| -_ pute Man
2.479 00 GHz 4.72 dBm
2 N f 2.480 00 GH 4.95 dB;
3 z m Freq Offset
0Hz
[ =
6
7
8
9
10
11 I
IMSG STATUS
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Channel Separation
Test Site : No.3 OATS
Test date : 2016/12/14
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Measurement Limit Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 850.0 Pass
39 2441 1000 >25 kHz 844.0 Pass
78 2480 1000 >25 kHz 844.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
Fﬁ Keysight Spectrum Analyzer - Swept SA @\ﬁl@_
X rL [ RF [s0e ac | | | SENSE:INT] | ALIGN AUTO  [01:09:02 PMDec 14, 2016
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide (0 11g: Free Run TYPE| MR
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot Oeet 05 a Mkr2 2.403 00 GHzZ Auto Tune
1o gl _Ref 20.50 dBm 2.92 dBm
08 1 ‘2 Center Freq|]
0 500 2.402000000 GHz
950
198 StartFreq(|
295 2.397000000 GHz
395
495 —
s Stop Freqj|
' 2.407000000 GHz
595
Center 2.402000 GHz Span 10.00 MHZz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| 7| Man
1] N f 2.402 00 GHz 2.95 dBm
2| N f 2.403 00 GH 2.92 dB|
5 z m Freq Offset
4 0 Hz|
5
6
7
8
9
10
11 &
1 b
IMSG STATUS
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Channel 39 (2441MHz)
Fﬁ Keysight Spectrum Analyzer - Swept SA @@l@_
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [01:17:02 PMDec 14, 2016 F
|Center Freq 2.441000000 GHz | _. Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide o) Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB DET|P NNNNN
o Offect05 B MKr2 2.442 00 GHZ Auto Tune
10 dB/div__ Ref 20.50 dBm 2.44 dBm
Log L
105 1 '2 CenterFreq||
0.500 2.441000000 GHz
-9.80
195 StartFreq(|
295 2.436000000 GHz
-39.5
495
s Stop Freq|
’ 2.446000000 GHz
-69.5
Center 2.441000 GHz Span 10.00 MHZ] CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| | Man
1] N f 2.441 00 GHz 244 dBm
2| N f 2.442 00 GH 2.44 dB|
5 z m FreqOffset
4 0 Hz|
5 E
6
7
8
9
10
11 |
IMSG STATUS
Channel 78 (2480MHz)
ri Keysight Spectrum Analyzer - Swept SA \il\iﬂﬁl
| | RF [s0e ac | [ [ SENSE:INT] | ALTGN AUTO  [01:46:35 PM Dec 14, 2016 s
[Center Freq 2.480000000 GHz \ Avg Type: Log-Pwr TRACE[123 45 6 requency
PNO: Wide (5 Trig: Free Run TYPE|MWAMAMA
IFGain:Low #Atten: 30 dB peT|P NNNNN
ot OTeet 05 d Mkr1 2.479 00 GHz Auto Tune
1odBidiv__Ref 20.50 dBm 2.08 dBm
105 %1 2 CenterFreq
0 500 2.480000000 GHz
-9.50
as StartFreq
295 2.475000000 GHz
-39.5
-49.5
s StopFreq
) 2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
| X | Man
7 N 2.479 00 GHz 2.08 dBm
2[ N f 2.480 00 GH 210 dB|
3 z m Freq Offset
Z | 0Hz
5 E
7
8
9
10
11 -
IMSG STATUS
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.2. Limit

The dwell time shall be the average time of occupancy on any frequency shall not be greater than 0.4

seconds within a 30 second period.

9.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

9.4. Uncertainty

* 25msec
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9.5.

Test Result of Dwell Time

Product Klipsch Heritage Wireless TableTop Bluetooth Small

Test Item Dwell Time

Test Site No.3 OATS

Test date 2016/12/14

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DHS)

Time slot . . . o
Frequency Hopping of | Sweep time Dwell Time Limit

(MHz) l(igg h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.907 13 50 0.76 0.302 0.4 Pass
2441 2.907 13 50 0.76 0.302 0.4 Pass
2480 2.907 13 50 0.76 0.302 0.4 Pass

Duty cycle = ((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
Dwell time = (Duty cycle /79) * (79*0.4)

CH 00 Time Interval between hops

CH 00 Transmission Time

Ferinht S Anahrat - St S

Ferinht S Anahrat - St S

LI 3 LGN [e2:33:12 KL 3 LI [$3:23:37
L1 T 2 797 (ORT F— : L1 2 797 % (R P - FriadRy
enter Freq 2.402000000 Gz B P Avg Type: Leg-Par enter Freq 2.402000000 GHz = Tigvideo Avg Type: Log-Par :
IFGainLow Atnen: 30 dB FGainiLow Atnen: 30 dB
Ref Offset 05 48 Ref Offset 0.5 48 Mikr3 6.633 ms) PreTins
19gsiav_Ref 20,50 dBm 10 dBidiv__Ref 20.50 dBm 5.37 dB
o9 L
T a— ?3 Center Freq
105 | i 1| | | om - |"' 2402000000 GHz,
| |
50 ] l | |
T—t1 111 —
am 10 = = o] | 2402000000 GHz
1
) |
¥ |
A W StopFreq
| 2402000000 GHz|
= enter 2402000000 GHz Span 0 Hz| CF Step)|
i s BIW 1.0 MHz Sweep 10.00 ms {1001 pts| 1.000000 MHz|
‘ / Man|
I I | LT E=Y I S I L T ST
o ¥ # L W ( 4 1] :_ 1 ‘L § ﬁ ma ;M ﬂBM
= EEEE + 5.  dBm.
N EENE 755 T — FreqOffset
0 Hzj
i
iCenter 2402000000 GHz Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
= s =
CH39 Time Interval between hops CH 39Transmission Time
Vet i Ry - Sorgt A Vet i Ry - Sorgt A —r
(i - ) Va7 L - ) 127
H_| w ool ] : R, %) 797 R S - FriadRy
. Avg Type: Log-Par . Avp Type: Log-Par
enter Freq 2.441000000 Gz B P enter Freq 2.441000000 Gz B P 3
IFGainLow Atnen: 30 dB FGainiLow Atnen: 30 dB g
Ref Offset 05 48 Ref Offset 0.5 48 Mikr3 6.633 ms) PreTins
19gsiav_Ref 20,50 dBm 10 dBidiv__Ref 20.50 dBm 5.11dB
o9 L
108 o 2 6-3 Center Freq
105 00 } b | 2441000000 GHz
) T P ) BRI RS (o s () [ 1] |
] i | T
» | 1 —
s 28 " wmoa]| 2441000000 GHz
i Yool L StopFreq
i | 2441000000 GHz|
=5 1 s
x | Span 0 Hz| CF Step|
i 1 Sweep 10.00 ms {1001 pts| 1.000000 MHz|
i / N A - | | sut
L] L w L'l w
FreqOffset
0 Hzj
i
iCenter 2.441000000 GHz Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
sa o= I i
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CH 78 Time Interval between hops CH 78 Transmission Time
o e T " = o e T = = =T=
T LI AT R238:10 PM Dec 14,2018 T LI AT [FE] PHDec 14,3008
cnl ot Froq fd—ﬁﬁm-gi ! Trig: Video Ava Type: Log-Pwr TRACHILE 28 5.0 cnlm' Freq 2 d—ﬁ‘ﬁﬁﬁ_'b‘é;'ﬁ . Hvg Type: Log-Par T2ians| [reaueney
Foaintow * Atien: 3048 il BN Womintow . Atien: 3048 e
- SOOI i i S -
Ref Offset 0.5 0B Ao g Ref Offset0.5 a8 MKr3 6.633 ms| ko
1o ey _Ref 20.50 dBm 19 g Ref 20.50 dBm 4.69 dB
05 2 3 Center Freq
0 mf—————— e ———| 280000000 64z
S e e o e e S — — i |
) 400 s
StartFreq
245 il + - N | - Ka LW, 2480000000 GHz
e I ki gt StopFreq
| 2.4B0000000 GHz|
ol | n 0 Hz CF Step|
= T Sweep 10,00 ms (1001 pts] 1000000 Mz
“ | / | | { | - ol
L L BN L
Freq Offset
0 Hz|
1 | |
[Center 2.480000000 GHz Span 0 Hz Iw
[Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50,00 ms (1001 pis) B
iz STATLS Iu.'(. STATLS
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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Product Klipsch Heritage Wireless TableTop Bluetooth Small

Test Item Dwell Time

Test Site No.3 OATS

Test date 2016/12/14

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DHS)

Time slot . . . .
Frequency Hopping of | Sweep time Dwell Time Limit

(MHz) l(irllf; h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.907 13 50 0.76 0.302 0.4 Pass
2441 2.907 13 50 0.76 0.302 0.4 Pass
2480 2.907 13 50 0.76 0.302 0.4 Pass

Duty cycle =((Time slot length(ms)*Hopping of Number) / Sweep time (ms)
(Duty cycle /79) * (79*0.4)

Dwell time =

CH 00 Time Interval between hops

CH 00 Transmission Time

Vet i Ry - Sorgt A

Vet i Ry - Sorgt A

L3 4 AR 1. —— — LI JLIET L AR 0. — — LI [#112
enter Freq 2.402000000 GHz ] Avg Type: Log-Par enter Freq 2.402000000 GHz ] v Type: Log-Pwr Fedorsmy
o e T Trig: Video R T o Tria: Video .
IFGainLow Atten: 30 dB IFGainLow Atnen: 30 dB
Auto Tune et Auto Tune
Ref Offset 0.5 dB Ret 0548 Mkr3 6.633 msy
1o ey _Ref 20.50 dBm 19 g Ref 20.50 dBm 2.88dB
Center Freq) 6 T 53 Center Freq)
105 1 i I ezl s b ] 4 —— GHz
| . T T
PPN e o W s s e e el T el ,-m--.--:,- 240 1 1 i
T =+ P—
s l T | =oa]| 2402000000 iz
2 1 | - T
] L
i StopFreq
' I 2402000000 GH
oy t s
ol
il | enter 2402000000 GHz n 0 Hz CF Step|
| I s BIW 1.0 MHz Sweep 10.00 ms {1001 pts| 1,000000 MHz|
’: (I Vi | { ol
w b | % LA
Freq Offset]
0Hz
a 1
iCenter 2402000000 GHz Span 0 Az 18.
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pis) B
= e |-
CH39 Time Interval between hops CH 39Transmission Time
Vet i Ry - Sorgt A - Vet i Ry - Sorgt A - =
i ; W] G5 (i ; ) o
LS S T I F— ; L. S S 73 I - Febaiiney
. Avg Type: Log-Par . Avp Type: Log-Par
enter Freq 2.441000000 G“Hé_h_" B P enter Freq 2.441000000 G“Hé_h_" B P 3
IFGainLow Atten: 30 dB IFGainLow Atnen: 30 dB oerl g
et Auto Tune
Ref Offset 0.5 dB Ret 0548 Mkr3 6.633 msy
10 gBidie Ref 20.50 dBm o gmiav Ref 20.50 dBm 2.72dB
Center Freg i 3 Center Freg
L T 1 T 2.441000000 GHz iy oo frr= k= - .-—.—W | Gz,
VP et e I st s e N e o e B e s et e i W i J T
L } ———t PO—
a5 1 o] | 2441000000 Grz
Lot
sweiat B StopFreq
I 2441000000 GH
i o,
" | n 0 Hz CF Step|
i | Sweep 10.00 ms {1001 pts| 1,000000 MHz|
| 1 | Man,
14 J ||
¥ Lat L . w v
Freq Offset]
0Hz
a 1
iCenter 2.441000000 GHz Span 0 Az 18.
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 50.00 ms (1001 pis) B
= e |-
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CH 78 Time Interval between hops CH 78 Transmission Time
Eww-mﬁ [ [ ] " " =
RL 3 3 T N W LGN BT 1308 PHDec 14, 2018 KL 3 . T LIGN AT 0
— T . T TAMCA[TIIASE Frequency Frequency
-onter Froq_imﬁhm%i = Taeviane Avg Type: Log-Pwr = ;:N: : Center Freq i.'-iﬁﬁ'ﬁﬁo_o'ﬁ'q‘ﬂém = Trig:Video
B Galn:Low Atten: 30 4B i — IFGainLow Atten: 30 dB p—
- PRI vl Sl
Ref Offset 0.5 48 Ref Offsot 0.5 4B Mkr3 6.633 ms|
10 ey Ref 20.50 dBm 19 g Ref 20.50 dBm 2.38dB
Center Freql °° TR '3 T Center Freq
105 - s GHz| 5 tra ey = rnis ‘,- ..-l.-r ety s e oty - J.». T Loy 2 GHz)
500 frrrre immre eece n-n-- frmrrrn poive jmmerd) esve eweew e | ——y .--v-! s i 1 |
StartFreq | StartFreq
am 2 cHz(ll = 1 N T 1 T—1 oia| 2480000000 GHz
Lo StopFreq =: St - StopFreq
2480000000 GHz{ll ~ | 2.4B0000000 GHz|
i AN | — i
"l CF Step|fjcenter 2. GHz Span 0 Hz CF Step
Bs 1.000000 MHz|
sl Wy v i =
Freq Offset
0 Hzj
s
lcenter 2.480000000 GHz Span 0 Hz I{ﬂ
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50.00 ms (1001 pts, 1
= —— I.m. Tam,
Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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10. Occupied Bandwidth

10.1.  Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

10.2.  Limits

N/A

10.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

10.4. Uncertainty

* 283Hz

Page: 60 of 67



Report No.: 16C0190R-RFUSP23V00 P D E KRA

10.5.  Test Result of Occupied Bandwidth

Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test date : 2016/12/15
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No Frequency Measurement Level Required Limit Result
: (MHz) (kHz) (kHz)
00 2402 942 - NA
39 2441 939 - NA
78 2480 939 -- NA
Figure Channel 00:
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [07:11:29 AMDec 15, 2016
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr TcEll73456|  Frequeney
PNO: Wide o Trig: Free Run TYPE| M WARMAA
IFGain:Low  #Atten: 30 dB oET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.401 544 GHz
{0 gl Ref 20.50 dBm -15.83 dBm
105 1 Center Freq(]
200 2.402000000 GHz,
3
250 .2 15 30 e
198 StartFreqf|
295 2.400500000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| N S O S 21155 N ) RS - | Man
1| N f 2.402 000 GHz 470 dBm
2l N T 2.401 544 GHz -15.83 dBm
3[ N T 2.402 486 GHz 15.56 dBm Freq Offset
Z 0 Hz
8
7
8
9
10
11 g
IMSG STATUS
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Figure Channel 39:

ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [12:48:03 PMDec 14,2016 s
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide () Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB per|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 541 GHz
{0 gl Ref 20.50 dBm -15.55 dBm
105 1 Center Freq(]
0 500 2.441000000 GHz
2 3
950 ’ 15 40 do)
198 StartFreqf|
295 2.439500000 GHz
-39.5
495 -
s Stop Freqj|
' 2.442500000 GHz
-69.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| -—— pute Man
2.440 991 GHz 4.60 dBm
2 N f 2.440 541 GHz -15.55 dBm
3[ N f 2.441 480 GHz 15.43 dBm FreqOffset
Z i 0 Hz
[5
7
8
9
10
11 -
< ,
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrurn Analyzer - Swept SA ===
i RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [07:23:02 AMDec 15, 2016 E
|center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 30 dB per|P NNNNN
ot Offect 05 db Mkr2 2.479 541 GHZ Alito Tune
10dBidiv__Ref 20.50 dBm -16.57 dBm
og
05 1 Center Freq(]
0 500 2.480000000 GHz
K 2 3
250 ’ -16.17 B|
-19.5
StartFreq|]
295 2.478500000 GHz
-39.5
-49.5
535 Stop Freq(]
' 2.481500000 GHz
-69.5
Center 2.480000 GHz Span 3.000 MHZz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1 001 pts) 300.000 kHz,
| -—— pute Man
2.479 994 GHz 3.83dBm
2 N f 2.479 541 GHz -16.57 dBm
3[ N f 2.480 480 GHz 1623 dBm FreqOffset
2 | 0Hz
6
7
8
9
10
11 -

< I

STATUS
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem : Occupied Bandwidth Data
Test Site : No.3 OATS
Test date : 2016/12/14
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2402MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1275 - NA
39 2441 1266 - NA
78 2480 1266 -- NA
Figure Channel 00:
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [01:14:11 PMDec 14,2016
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr TcEll73456|  Frequeney
PNO: Wide o Trig: Free Run TYPE| M WARMAA
IFGain:Low  #Atten: 30 dB oET|P NNNNN
Auto Tune
Mkr2 2.401 358 GHz
Ref Offset 0.5 dB
1L%gB!div Ref 20.50 dBm -17.85 dBm
105 1 Center Freq||
200 2.402000000 GHz,
K —_ 3
050 .2 -17 40 dEm|
198 StartFreqf|
295 2.400500000 GHz
-39.5 -
-49.5
s Stop Freqj|
' 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| N S O S 21155 N ) RS - | Man
1| N f 2.401997 GHz 2.60 dBm
2l N T 2.401 358 GH 17.85dB
3N T 2402833 GHiz 4743 dBm Freq Offset
Z 0 Hz
8
7
8
9
10
11 -
IMSG STATUS
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Figure Channel 39:
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [07:23:52 AMDec 15, 2016 s
|[Center Freq 2.441000000 GHz \ Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide () Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB per|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 355 GHz
{0 gl Ref 20.50 dBm -18.64 dBm
105 1 Center Freq||
0 500 2.441000000 GHz|
-850 72— - 3
195 . -18.47 dB:mI
i StartFreqf|
295 2.439500000 GHz
-39.5
-49.5 =
s Stop Freqj|
' 2.442500000 GHz
-69.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| -—— pute Man
2.440 997 GHz 1.53 dBm
2 N f 2.440 355 GHz -18.64 dBm
3[ N f 2.441 621 GHz -18.55 dBm FreqOffset
Z i 0 Hz
6
7
]
9
10
11 =
F :
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrurn Analyzer - Swept SA ===
i RL [ RF [s0q  ac | | | SENSE:INT] | ALIGN AUTO [02:19:05 PMDec 14, 2016 E
|center Freq 2.480000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 30 dB per|P NNNNN
ot Offect 05 db Mkr2 2.479 355 GHZ Alito Tune
10dBidiv__Ref 20.50 dBm -18.57 dBm
og
08 1 Center Freq||
0 500 2.480000000 GHz|
950 72— 3
195 . -18.32 demf
i StartFreqf|
295 2.478500000 GHz
-39.5
-49.5 ol v
535 Stop Freq(]
' 2.481500000 GHz
-69.5
Center 2.480000 GHz Span 3.000 MHZz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1 001 pts) 300.000 kHz,
| -—— pute Man
2.480 000 GHz 1.68 dBm
2 N f 2.479 355 GHz -18.57 dBm
3[ N f 2.480 621 GHz -18.35dBm FreqOffset
2 | 0Hz
6
7
]
9
10
11 =

< I
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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