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The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standard through the
calibration report 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 QuieTek Corporation.
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1.

1.1.

GENERAL INFORMATION
EUT Description
Product Name Klipsch Heritage Wireless TableTop Bluetooth Small
Trade Name Klipsch
Model No. the One
FCCID. 2AJAATHEONE

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”

Audio Cable Shielded, 1.5m

Power Adapter MFR: DYS, M/N: DYS650-200250W-K
Input: AC 100-240V~50/60Hz, 1.3A MAX
Output: DC 20.0V, 2.5A
Cable Out: Shielded, 2m

Contain Module Fihonest / JS-BTMC6R24

Antenna List

No.|[Manufacturer

Part No. Antenna Type  |[Peak Gain

1 |Meiloon

N/A 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.

1. 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.

2. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform
the test.
3. 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 |HG26TZ1 Non-Shielded, 0.8m
2 |IPod nano Apple A1199 5U7047U8VQ5 N/A

3 |Test Fixture CSR N/A N/A N/A

Signal Cable Type Signal cable Description

A [USB Cable Shielded, 0.8m

B |Signal Cable Non-Shielded, 0.5m

C [Audio Cable Shielded, 1.5m

14. Configuration of Tested System

Motehook MO
(n

i EUT I'est

Fixture
()

1ol
My
(2)

1.5. EUT Exercise Software

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.

A

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 QuieTek Corporation’s Web Site: http://www.quietek.com/chinese/about/certificates.aspx?bval=5
The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site:

http://www.quietek.com/

Site Description:

Site Name:
Site Address:

File on

Federal Communications Commission
FCC Engineering Laboratory

7435 Oakland Mills Road

Columbia, MD 21046

Registration Number: 92195

Quietek Corporation

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 : service@quietek.com

FCC Accreditation Number: TW1014
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1.7.

List of Test Equipment

For Conducted measurements /CB3

Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data
Temperature Chamber WIT GROUP TH-1S-B EQ-201-001412016/10/1 {2017/9/29
X [Spectrum Analyzer Agilent N9010A MY48030495(2016/7/22 12017/7/21
Power Meter Anritsu ML2495A 6K00003357 |12016/6/23 [2017/6/22
X [Power Sensor Agilent U2021XA MY53400007|2015/11/26 [2016/11/24
X [Power Sensor Agilent U2021XA MY53400006|2015/11/26 [2016/11/24
X [Power Sensor Agilent U2021XA MY53360005|2015/11/26 [2016/11/24
X [Power Sensor Agilent U2021XA MY53400008|2015/11/26 [2016/11/24
Signal Generator Agilent N5182B MY53050685|2016/5/31 (2017/5/30
Analog Signal Geator Agilent E8257DK/E825 [MY44320633(2016/9/13 |2017/9/12
For Radiated measurements /Site3/CB10/CB8
Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data
X |Spectrum Analyzer R&S FSP40 100170 2016/1/5  |2017/1/3
Loop Antenna TESEQ HLAG6121 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 00203761 2015/10/15 |2016/10/13
Horn Antenna Schwarzbeck BBHA9170 209 2016/4/14 12017/4/13
X [Pre-Amplifier QuieTek QTK-LK-E-I-A |[N/A 2016/6/16 |2017/6/15
X [Pre-Amplifier EMCI EMCO012630SE (980210 2016/1/26 |2017/1/24
X [Filter MicroTRON BRM50701 019 2015/10/20 12016/10/18
Filter Microwave Circuits [N0257881 36681 2015/12/7 |2016/12/5
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. 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.

2.3. 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.

24. 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 Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 1
Quasi-Peak
0.150 9.687 26.490 36.177 -29.823 66.000
0.212 9.676 20.620 30.296 -33.933 64.229
0.572 9.678 14.080 23.758 -32.242 56.000
1.334 9.712 10.880 20.592 -35.408 56.000
2.959 9.757 9.940 19.697 -36.303 56.000
17.771 9.993 13.220 23.213 -36.787 60.000
Average

0.150 9.687 10.530 20.217 -35.783 56.000
0.212 9.676 7.860 17.536 -36.693 54.229
0.572 9.678 6.080 15.758 -30.242 46.000
1.334 9.712 3.980 13.692 -32.308 46.000
2.959 9.757 0.210 9.967 -36.033 46.000
17.771 9.993 2.890 12.883 -37.117 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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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Conducted Emission Test
Power Line : Line 2
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv dB dBuv
LINE 2
Quasi-Peak
0.154 9.735 27.780 37.515 -28.371 65.886
0.201 9.736 26.520 36.256 -28.287 64.543
0.564 9.748 14.670 24.418 -31.582 56.000
1.224 9.769 20.480 30.249 -25.751 56.000
3.689 9.843 9.580 19.423 -36.577 56.000
17.904 10.155 11.300 21.455 -38.545 60.000
Average
0.154 9.735 13.110 22.845 -33.041 55.886
0.201 9.736 14.920 24.656 -29.887 54.543
0.564 9.748 6.790 16.538 -29.462 46.000
1.224 9.769 3.220 12.989 -33.011 46.000
3.689 9.843 0.720 10.563 -35.437 46.000
17.904 10.155 0.790 10.945 -39.055 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.

3.1.

3.2

3.3.

34.

Peak Power Output
Test Setup
EUT RF Cable Power
[l:l] Meter
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

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

* 1.19dB
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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 Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 5.47 1 Watt= 30 dBm Pass
Channel 39 2441.00 5.56 1 Watt=30 dBm Pass
Channel 78 2480.00 5.67 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 Mode Mode 2: Transmit - 3Mbps (8DPSK)
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
Channel 00 2402.00 5.86 1 Watt=20.97 dBm Pass
Channel 39 2441.00 7.10 1 Watt=20.97 dBm Pass
Channel 78 2480.00 7.49 1 Watt=20.97 dBm Pass
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4. Radiated Emission
4.1. Test Setup
Below 1GHz

[FRP Dome

Non-Conducted Table

T

EUT

1m to 4m

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.

Test
Receiver

Above 1GHz

|Fully soldered Metal Ground ||

To Controller

FRP Dome

EUT

The height of broad band
or Dipole Antenna was

scanned from 1M to 4M.

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

To Receiver

To Receiver

Pre-

Amplifier

ll

ll
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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 Mode Mode 1: Transmit - 1Mbps (GFSK)(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 42.160 44.670 -29.330 74.000
7206.000 9.511 47.130 56.641 -17.359 74.000
9608.000 10.394 38.270 48.664 -25.336 74.000
Average

Detector:

7206.000 9.511 38.070 47.581 -6.419 54.000
Vertical

Peak Detector:

4804.000 2.923 42.240 45.162 -28.838 74.000
7206.000 9.988 45.850 55.839 -18.161 74.000
9608.000 10.847 38.300 49.147 -24.853 74.000
Average

Detector:
7206.000 9.988 37.780 47.769 -6.231 54.000

Note:

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

Peak measurements: RBW = 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.

AN
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Product Klipsch Heritage Wireless TableTop Bluetooth Small

Test Item Harmonic Radiated Emission

Test Site No.3 OATS

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

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

4882.000 2.025 45.580 47.605 -26.395 74.000
7323.000 9.762 47.990 57.751 -16.249 74.000
9764.000 9.682 38.080 47.761 -26.239 74.000
Average

Detector:

7323.000 9.762 39.170 48.931 -5.069 54.000

Vertical

Peak Detector:

4882.000 2.488 44.970 47.458 -26.542 74.000
7323.000 10.375 47.650 58.024 -15.976 74.000
9764.000 10.315 39.120 49.435 -24.565 74.000
Average

Detector:

7323.000 10.375 39.200 49.574 -4.426 54.000

Note:

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

measurements as necessary.

Peak measurements: RBW = 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

AR

detection.

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 [tem Harmonic Radiated Emission

Test Site No.3 OATS

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 46.830 49.412 -24.588 74.000
7440.000 10.555 47.210 57.765 -16.235 74.000
9920.000 10.206 38.450 48.656 -25.344 74.000
Average

Detector:

7440.000 10.555 37.890 48.445 -5.555 54.000

Vertical

Peak Detector:

4960.000 3.398 47.360 50.759 -23.241 74.000
7440.000 11.214 47.040 58.254 -15.746 74.000
9920.000 11.245 38.660 49.905 -24.095 74.000
Average

Detector:

7440.000 11.214 37.480 48.694 -5.306 54.000

Note:

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

measurements as necessary.

Peak measurements: RBW = 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

AR

detection.

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 Mode Mode 2: Transmit - 3Mbps (8DPSK)(2402MHz)

Frequency Correct Reading Measurement Margin Limit

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

4804.000 2.511 41.230 43.740 -30.260 74.000
7206.000 9.511 42.970 52.481 -21.519 74.000
9608.000 10.394 38.230 48.624 -25.376 74.000
Average

Detector:
Vertical

Peak Detector:

4804.000 2.923 41.760 44.682 -29.318 74.000
7206.000 9.988 41.900 51.889 222111 74.000
9608.000 10.847 37.740 48.587 -25.413 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.

AN

detection.

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

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 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
Peak Detector:
4882.000 2.025 43.220 45.245 -28.755 74.000
7323.000 9.762 44.180 53.941 -20.059 74.000
9764.000 9.682 37.680 47.361 -26.639 74.000
Average
Detector:
Vertical
Peak Detector:
4882.000 2.488 42.610 45.098 -28.902 74.000
7323.000 9.762 44.163 53.924 -20.076 74.000
9764.000 10.315 37.600 47915 -26.085 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.

SR

detection.

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

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 Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
Frequency Correct Reading Measurement Margin Limit

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

4960.000 2.582 45.280 47.862 -26.138 74.000
7440.000 11.214 42.711 53.925 -20.075 74.000
9920.000 10.206 38.640 48.846 -25.154 74.000
Average

Detector:

Vertical

Peak Detector:

4960.000 2.582 44.546 47.129 -26.871 74.000
7440.000 10.555 43.369 53.924 -20.076 74.000
9920.000 11.245 38.010 49.255 -24.745 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.

AN

detection.

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

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 : General Radiated Emission
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2441 MHz)

Frequency Correct Reading Measurement Margin Limit

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

Horizontal
103.061 17.170 16.002 33.172 -10.328 43.500
221.202 13.030 11.730 24.760 -21.240 46.000
344.006 18.182 11.993 30.175 -15.825 46.000
528.990 23912 6.852 30.764 -15.236 46.000
640.913 26.652 4.759 31.411 -14.589 46.000
774.599 26.958 4.347 31.305 -14.695 46.000
Vertical
98.397 17.577 17.653 35.231 -8.269 43.500
183.894 18.553 10.749 29.302 -14.198 43.500
399.968 21.064 7.364 28.428 -17.572 46.000
651.795 24.004 5.365 29.369 -16.631 46.000
799.471 25.466 4.574 30.039 -15.961 46.000
903.622 28.291 4.618 32.909 -13.091 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 = 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.

SR
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Product . Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item . General Radiated Emission
Test Site : No.3 OATS
Test Mode . Mode 2: Transmit - 3Mbps (8DPSK) (2441MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuV dBuV/m dB dBuV/m
Horizontal
30.000 25.240 11.146 36.386 -3.614 40.000
104.615 16.640 13.906 30.546 -12.954 43.500
344.006 18.182 10.214 28.396 -17.604 46.000
578.734 26.234 5.992 32.226 -13.774 46.000
762.163 26.768 4.115 30.883 -15.117 46.000
934.712 27.461 5.441 32.902 -13.098 46.000
Vertical
98.397 17.577 18.716 36.294 -7.206 43.500
196.330 20.369 6.486 26.855 -16.645 43.500
368.878 18.904 7.323 26.227 -19.773 46.000
611.378 23.891 5.355 29.246 -16.754 46.000
701.538 24.144 5.600 29.744 -16.256 46.000
863.205 27.272 4.788 32.060 -13.940 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 = 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.

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.

SR

> N
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S.

5.1.

5.2.

5.3.

54.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

1

Spectrum

Limits

SMA
Connecter

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 Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— Limitline -14.87

Reading Value |
T

. ; ‘ .
20 ¥ REW: 100k, VBW: 1M | 1
10 4 Sweep Time: Auto 3

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[——_Limitline -15.38

Reading Value |
T

. T T T
20 ¥ RBW: 100k, VBW: 1M |
1w+ Sweep Time: Auto ]

dBm

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— LimitTine -1479

Reading Value |
T

10 F Sweep Time: Auto 1
n 3
10 +
£ 20 ¥
2 30+ B
40 ¥
50 3 E
-0 E
70+ E
80 : t +
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 Mode Mode 2: Transmit - 3Mbps (8DPSK)
Figure Channel 00:

Spurious Emission(30MHz-25GHz)

[—— LimitTine -15.14

Reading Value |
T

E3 RBW: 100k, VBW: 1M |
10 4 Sweep Time: Auto 1

dBm

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[=— Cimitline -16.61
20 +

T T T
RBW: 100k, VBW: 1M
10 F Sweep Time: Auto 4

Reading Value |
T

dBm

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— Limitline -14.34

20 F

T T T T
REW: 100k, VBW: 1M |
w0 1 Sweep Time: Auto E

Reading Value |
T

dBm

Note: The above test pattern is synthesized by multiple of the frequency range.
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6. Band Edge
6.1. Test Setup

6.2.

RF Radiated Measurement:

Above 1GHz
le [ 2. | N|
I 3m g
FRP Dome
The height of board

band or Dipole

EUT Antenna was

scanned from 1M to

| %l To Receiver| | Pre-

Amplifier

ll ll

RF Conducted Measurement

RF Cable

FUT 1

8-WAY
Power Divider

Spectrum

Analyzer

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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Klipsch Heritage Wireless TableTop Bluetooth Small

a > DEKRA company

6.5. Test Result of Band Edge
Product
Test Item Band Edge
Test Site No.3 OATS
Test Mode

RF Radiated Measurement (Horizontal):

Mode 1: Transmit - 1Mbps (GFSK) (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) | 2376.100 5.678 43.194 48.871 74.00 54.00 Pass
00 (Peak) | 2390.000 5.881 40.506 46.388 74.00 54.00 Pass
00 (Peak) | 2400.000 6.035 62.211 68.246 -- -- --
00 (Peak) | 2402.100 6.066 95.906 101.972 - - -
00 (Average) | 2376.100 5.678 29.208 34.885 74.00 54.00 Pass
00 (Average) | 2390.000 5.881 28.382 34.264 74.00 54.00 Pass
00 (Average) | 2400.000 6.035 49.172 55.207 -- -- --
00 (Average) | 2402.000 6.065 82.124 88.189 -- -- --
Figure Channel 00: Horizontal (Peak)
£ 70.0- |
§' 50.0- L o —
2340.000 2350.000 2360.000 2370.000 2380.000 Freqiza[;yDI:E:\asz 2400.000 2410.000 2420.000 2430.000 2440 004
Figure Channel 00: Horizontal (Average)
% 50.0] —/ \L
2340.000 2350.000 2360.000 2370.000 2380.000 Freqiia[f}.:)([:\a'_'z) 2400.000 2410.000 2420.000 2430.000 2440.004
Note:

bW

average detection.

MHz, Sweep: Auto.

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1IMHz, VBW =
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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Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)
RF Radiated Measurement (VERTICAL):
Ch IN Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
annel No- | (MHz) (dB) (dBpv) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) | 2376.500 5.685 41.796 47.480 74.00 54.00 Pass
00 (Peak) | 2390.000 5.881 39.838 45.720 74.00 54.00 Pass
00 (Peak) | 2400.000 6.035 63.814 69.849 -- -- --
00 (Peak) | 2402.100 6.066 98.090 104.156 -- -- --
00 (Average) | 2376.100 5.678 29.587 35.264 74.00 54.00 Pass
00 (Average) | 2390.000 5.881 28.417 34.299 74.00 54.00 Pass
00 (Average) | 2400.000 6.035 50.929 56.964 -- -- --
00 (Average) | 2401.900 6.063 83.892 89.955 -- -- --
Figure Channel 00: VERTICAL (Peak)
= TFO.0 - I|
E’ =i w
2340.000 2350.000 2360.000 2370.000 2380.000 FreinaE;VDI:EI)-\aHZJ 2400.000 2410.000 2420.000 2430.000 2440004
Figure Channel 00: VERTICAL (Average)
% so:of ‘/_/2' i
2340.000 2350.000 2380.000 2370.000 2380.000 Freqizai;’_olia'_'z) 2400.000 2410.000 2420.000 2430.000 2440004
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 Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)

RF Radiated Measurement (Horizontal):

Peak Limit

Arerage Limit

Ch IN Frequency| Correct Factor | Reading Level |Emission Level Result
anmnel No- | (MHz) (dB) (dBpv) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.700 5.804 96.863 102.667 -- -- Pass
78 (Peak) | 2483.500 5.845 45.403 51.248 74.00 54.00 Pass
78 (Average) | 2479.900 5.806 82.785 88.591 -- -- Pass
78 (Average) | 2483.500 5.845 34.114 39.959 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)
= F0.0- || I'
§ so'ow TP PP SEP - Aocee]

0.0-

T
2433.500

Figure Channel 78:

T
2450.000

T
2460.000

T
2470.000

T
2480.000

T
2490.000

Frequency (MHz)

Horizontal (Average)

T
2500.000

T
2510.000

T
2520.000

120.0-

110.0-|

100.0-

0.0 |

80.0-

T0.0-|

B80.0-|

50.0-

I

LevelidBut/m)

A40.0-|

=

30.0-

20.0-|

10.0-

0.0

T
2433,

Note:

ok

500

T
2450.000

T
2450.000

T
2470.000

T
2480.000

T
2480.000

Frequency (MHz)

” means this data is the worst emission level.

Measurement Level = Reading Level + Correction Factor.

T
2500.000

T
2510.000

T
2520.000

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.

T '
2533.504

T P
2533.500

AN e

The average measurement was not performed when the peak measured data is under the limit of
average detection.
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Report No.: 1680408R-RFUSP23V00

Product

Test Item Band Edge
Test Site No.3 OATS
Test Mode

RF Radiated Measurement (VERTICAL):

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

Klipsch Heritage Wireless TableTop Bluetooth Small

Ch IN Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
annel No- | (MHz) (dB) (dBpv) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.700 5.804 98.375 104.179 -- -- Pass
78 (Peak) | 2483.500 5.845 45.902 51.747 74.00 54.00 Pass
78 (Average) | 2479.900 5.806 84.003 89.809 - - Pass
78 (Average) | 2483.500 5.845 35.166 41.011 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
= F0.0- |I ll
E’ 50'07% i A, R v,’vJ//
2433500 2450.000 2460.000 2470.000 2:;:2:2:)w I:I\".I2'_‘|1-ZQ)D.l:)l:)D 2500.000 2510.000 2520.000 2533.504
Figure Channel 78: VERTICAL (Average)
% SD:D— | ¥

T e

30.0-

20.0-|

10.0-

0.0

T T T
2433.500 2480.000 2480.000

Frequency (MHz)

T T T
2450.000 2450.000 2470.000

Note:

“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correction Factor.

AN e

average detection.

T
2500.000

T
2510.000

T T P
2520.000 2533.500

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.

The average measurement was not performed when the peak measured data is under the limit of
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Report No.: 1680408R-RFUSP23V00

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Band Edge

Test Site No.3 OATS

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

RF Radiated Measurement (Horizontal):

Channel No Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
‘| (MHz) (dB) (dBpv) (dBpV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) | 2378.700 5.716 41.892 47.609 74.00 54.00 Pass
00 (Peak) | 2390.000 5.881 39.913 45.795 74.00 54.00 Pass
00 (Peak) | 2400.000 6.035 71.041 77.076 74.00 54.00 Pass
00 (Peak) | 2401.900 6.063 94.953 101.016 - - -
00 (Average) | 2376.100 5.678 28.758 34.435 74.00 54.00 Pass
00 (Average) | 2390.000 5.881 28.448 34.330 74.00 54.00 Pass
00 (Average) | 2400.000 6.035 52.712 58.747 - - -
00 (Average) | 2401.900 6.063 79.451 85.514 - - -
Figure Channel 00: Horizontal (Peak)

120.0-

110.0-

100.0-|

0.0

80.0 ]

F0.0-

60.0—|

Level(dBut/m)

50.0-|

40.0-

30.0-

20.0-

10.0-|

s e s s |

N o —

0.0-

T
2430.000

2340.000 235[;,000 236[; (0] 237[; (0] 238[; (0] 2390.000 2400.000 241[;- o000 242[;- o000 2440 004
Frequency (MHz)
Figure Channel 00: Horizontal (Average)
120.0-
110.0
100.0-|
90.0-|
80.0-|
= F0.0-
§ 60.0-]
gg 50.0- J !
= T
30.0-|
20.0-
10.0-|
[2)3E21-_E;.DDD 2356.000 2366.000 2376.000 2386.000 2390.000 2400.000 241EI>.DDD 242EI>.DDD 243[;.000 24—4[;.004
Frequency (RMHz)
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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Report No.: 1680408R-RFUSP23V00

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Band Edge

Test Site No.3 OATS

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

RF Radiated Measurement (VERTICAL):

Ch IN Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
annel No- | (MHz) (dB) (dBpv) (dBuV/m) | (dBuV/m) | (dBuV/m)
00 (Peak) | 2376.100 5.678 42.076 47.753 74.00 54.00 Pass
00 (Peak) | 2390.000 5.881 40.134 46.016 74.00 54.00 Pass
00 (Peak) | 2400.000 6.035 73.716 79.751 74.00 54.00 Pass
00 (Peak) | 2401.900 6.063 97.521 103.584 -- -- --
00 (Average) | 2390.000 5.881 28.491 34.373 74.00 54.00 Pass
00 (Average) | 2400.000 6.035 54.420 60.455 74.00 54.00 Pass
00 (Average) | 2401.900 6.063 81.497 87.560 -- -- --
Figure Channel 00: VERTICAL (Peak)
E F0.0-| .'I ll
%’ S0.0 -] ",
2340.000 2350.000 2360.000 2370.000 2380.000 Freqigeaf‘:vDI:E:\?Isz 2400.000 2410.000 2420000 2430.000 2440004
Figure Channel 00: VERTICAL (Average)
%g 50:07 Jf |
2340000 2350.000 2380.000 2370.000 2380.000 Freqiiaioli?‘Hz) 2400.000 2410000 2420000 2430.000 2440004
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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Report No.: 1680408R-RFUSP23V00

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Band Edge

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)

RF Radiated Measurement (Horizontal):

Peak Limit

Arerage Limit

Channel No Frequency| Correct Factor | Reading Level [Emission Level Result
‘| (MHz) (dB) (dBuv) (dBuV/m) | (dBpV/m) | (dBpV/m)
78 (Peak) | 2479.900 5.806 94.118 99.924 - -- Pass
78 (Peak) | 2483.500 5.845 46.923 52.768 74.00 54.00 Pass
78 (Average) | 2479.900 5.806 78.626 84.432 -- -- Pass
78 (Average) | 2483.500 5.845 30.751 36.596 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
o 7o0- =
fg SD'DW ot b et Aot e ottt

0.0

T
2433.500

Figure Channel 00:

T
2450.000

T
2450.000

T
2470.000

T
2480.000

T
2480.000

Frequency (MHz)

T
2500.000

T
2510.000

Horizontal (Average)

T
2520.000

120.0-

110.0-|

100.0-

0.0 |

80.0-

F0.0-

60.0 -]

50.0-

Level{dBut//m)

JER

40.0-

/

30.0]

20.0-

10.0-]

0.0

2433

Note:

500

T
2450000

T
2450000

T
2470.000

2480000

T
2490000

Frequency (WMHz)

T T
2500.000 2510.000

T
2520000

All readings above 1GHz are performed with peak and/or average measurements as necessary.

T P
2533.500

T
2533 504

SNk W

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.
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Report No.: 1680408R-RFUSP23V00

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
RF Radiated Measurement (VERTICAL):
Ch IN Frequency| Correct Factor | Reading Level [Emission Level| Peak Limit | Arerage Limit Result
annel No- | (MHz) (dB) (dBpv) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2479.900 5.806 98.438 104.244 - - Pass
78 (Peak) | 2483.500 5.845 50.261 56.106 74.00 54.00 Pass
78 (Average) | 2479.900 5.806 82.115 87.921 -- -- Pass
78 (Average) | 2483.500 5.845 32.841 38.686 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
E F0.0- )I \
% 50'07%.«.@— A ‘MJ

T
2433.500

Figure Channel 78:

T T T
2480.000 2490.000 2500.000

Frequency (MHz)

VERTICAL (Average)

T T T
2450.000 2460.000 2470.000

T
2510.000

120.0-

110.0-|

100.0-

0.0 |

80.0-

T0.0-|

B80.0-|

50.0-

fo

LevelidBut/m)

A40.0-|

—

30.0-

20.0-|

10.0-

0.0
2433.500

Note:

T T T
2480.000 2480.000 2500.000

Frequency (MHz)

T T T
2450.000 2450.000 2470.000

“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correction Factor.

AN e

average detection.

T
2510.000

T
2520.000

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.

T P
2533.

SO

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

Test Site : No.3 OATS

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

Measurement Level Result
A (dB)
> 20 PASS

I._.Iu:é@

B Keyight Spectrum Analyze - Swept $4

Figure Channel 00:

RL | 506 AC ALIGN AUTO | 0%5:99:14 PMOCLOZ, 2016 F
enter Freq 2.397000000 GHz Avg Type: Log-Pwr TRACE13345 6 requency
PRO: Fast (50 1rig: Free Run J
IFGaln-low — ZAtten: 30 dB DET|F MNNN N
et OMeet06 4B MKr3 2.399 938 60 GH Auto Tune
10 dBidiv Ref 20.50 dBm -40.82 dBm)
og
1
s —7 Center Freg
500 i 2397000000 GHz,
e F EFN T |
e ¥ ) StartFreq
=8 3 7| 2as0000000 GHz
=5 f), .
485 - -
5 5 et o P ettt i s o Aot bt b e StopFreq
- 2404000000 GHz
595
art 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts| 1.400000 MHz|
M
[mkRimooelTRCISCLL X Y| FUNCTION | FUNCTIONWIDTH] FUNCTION VALUE IS ute an
1l D, 240201395 Griz 5.49 dBm
i 400 000 00 GHz 4714 dBm
N [ 2399938 60 GHz | 40,82 dBm Freq Offset
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£
Mt STATUS

Figure Channel 78:
— — — == @

B Keyight Spectrum Analyze - Swept $4

3 506 AC SENSE-IN AL T |04:16:41 PHOCLOE, 2016 F
enter Freq 2.489000000 GHz Avg Type: Log-Pwr TRCE3345 6 requency
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e Offaet05 4B MKr3 2.483 805 80 GH AutoTune
10 dBidiv Ref 20.50 dBm -49.50 dBm)
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e T4 50 an
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B 1 2478000000 GHz
35 - -
495 B 1
Y - el Mten o oot e st fesd, Al Stop Freq
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art 2.47800 GHz Stop 2.50000 GHz| CF Step
Res BW 100 kHz #VEBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts| 2200000 MHz
M
[mkRimooelTRCISCLL XY FUNCTION | FUNCTIONWIDTH] FUNCTION VALUE I ute an
1l D, 2479916 10 Gz _5.42 dBm
i 433 500 00 GHz -56.84 dBm
N [ 2483 805 80 GHz | 49,50 dBm Freq Offset
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£

M5G STATUS
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Report No.: 1680408R-RFUSP23V00

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping off)
Measurement Level Result
A(dB)
>20 PASS
Figure Channel 00:
wwmwn - - - - Iu‘wg
RL RE 00 AL SENSE:INT A T -L.;g-P.wr _Ee:wli:?ll‘:’:dloll-JJ. 2018 Frnquﬂl’l:y
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i
3
Wt STATUS
Figure Channel 78:
wwm-w!ﬂ : : : : [E=R "] g
RL RE 00 AL N INT - AUTD _EJ:JO:?:I’:{IUIIUJ. 2018 Frnquangy
enter Freq 2.489000000 GE{NE: - f_)| Teig: Free Run Avg Type: Log-Pwr A ll—, 21456
IFGaln-low — #Atten: 30 dB DET|E NN NN N
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b BimuS 518 st
1
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&m0 2.488000000 GHz
a8 EE ST i
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Pe -1
A 3
£ 5 L e
55 d‘“ T TET T (ST PO, VAP WU TN PTRTIPN N TIeY, rrae—" Stop Freq
2500000000 GHz
835
rt 2.47800 GHz Stop 2.50000 GHz| CF Step
ﬁes BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts)y 2.200000 MHz
= Auto Man
K
N T 483 500 00 GH 5689 dB
H N f 2483795 30 GHs Bd1adem Freq Offset
O Hz|
i
3

STATUS
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem : Band Edge

Test Site : No.3 OATS

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

Measurement Level Result
A (dB)
> 20 PASS

Iulﬁg

B Keyight Spectrum Analyze - Swept $4

Figure Channel Hopping:

RL | S05%  AC ALIGN AUTO | 04:02:57 PMOCLOZ, 2016 F
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Mt STATUS

Figure Channel Hopping:
. - IE=R S g

B Vepsight Spectnum Analyzer - Swept 54
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Product : Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item : Band Edge

Test Site : No.3 OATS

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

Measurement Level Result
>20 PASS
Figure Channel Hopping:
¥ Vepsight Spectnum Analyzer - Swept 54 - - - [E=SE3 @
R¥ S50 0 SENSE:IN ALIGH AITO 06:98:58 PHOCL 03, 2016 F
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Figure Channel Hopping:
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Report No.: 1680408R-RFUSP23V00

7.1.

7.2.

7.3.

7.4.

Channel Number

Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter
Limit

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

frequencies.

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

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 Mode Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

Ferinht S Anahrat - St S

2422-2441MHz

Ferinht S Anahrat - St S

L s 00 i | - T To8 207 PM Oct 52, 2016 L F o | 1 LI [958 PM Oct 0. 2016 Freausnty
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£} ] £}
11 . 11
husa + I.w. T
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LI 3 oA | o] 3029 MO8 010 L : o | o] 900230t 2010 FriadRy
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35 - ] —~ ~ ¥ --' e
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Report No.: 1680408R-RFUSP23V00

Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Channel Number
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Frequency Range Measurement Required Limit Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

Ferie e Ao et . Ferie e Ao et . : =%
i ; ko oct 82,301 L ; 2 :
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WGainiow ~ #Amen: 30 dB oeT|F WRHNN oo T patien: 3048 Jaisip st
o Mk2 2.421 000 GHz||  AuteTume o Mkr2 2.441 00 GHz||  AuteTume
19gsiav_Ref 2050 dBm 1.64 dBm| 19gsiaty _Rel 20.50 d8m 2.92dB
I I
108 b ! 2 ¥ Center Freq
oY I " Y N U L l___. . L L __.-.J. ¥ LA s L ¥ . 8 LT R Fa L\l 2431500000 GHz!
P [ |
T StariFreq
2421500000 GHz|
= Stop Freqg)
iR 2441500000 GHz|
85
start 2.40050 GHz Stop 2.42150 GHz] CF Step)
Res BIW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.533 ms (1001 pts] 2000000 MHz
L
rEENK] 2.402 009 GHz 183 0 3 rEENK] 2,423 00 GHz | 3.4 0B ; =
1 dia) 1 dia)
. ] f 2421000 GHz 1.64 dBm L NERE] 244100 GHa| 292 dBm FreqOffset
0 Hzj
i
i - I
1 - 1
2442-2461MHz 2462-2480MHz
e e T e . R e e T e . R ==
L% 3 reL A L T LI AT 2 PM Oct 52, 2018 xl‘ 3 I -
enter Freq 2.451500000 GHz ] v Type: Log-Pwr 23458 enter Freq 2.411500000 GHz ] i
i Faai 5 Trig: Fre Run i o i Fasi = Trig: Free Run e
IF GabnLow EAtten: 30 9B oeTi : IFGainLow #Atten: 30 dB oerl -
i Lo PSPV i i Ay T
Mir2 2.461 00 GHz| Mkr2 2.480 00 GHz|
Ref Offset 0.5 48 Ref Offset05 d8
19gsiav _Ref 2050 dBm 4.72 dBm| 10 dBidlv__Ref 20.50 dBm 5.42dB
105 T ;2 Center Freq ol #2 Center Freq
b < A et Low WL L N T P ' 2471500000 GHz!
StartFreq
2481500000 GHz|
= Stop Freqg)
iR 2481500000 GHz|
85
start 2.44150 GHz Stop 246150 GHz] CF Step)
Res BIW 100 kHz #VBW 100 kHz Sweep (#SWp) 2467 ms (1001 pts] 2000000 MHz
L
N 1 2442 00 GHz | 2.9 a8 ; =
1 dia)
N | f 246100 GHz| 472 dBm Freq Offset
0 Hzj
[ |
F} : 5 I..IQ} 11
11 - 11
= STATLS. Inm. L dlignment Completed TATLE
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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 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 634.0 Pass
39 2441 1000 >25 kHz 634.0 Pass
78 2480 1000 >25 kHz 636.0 Pass

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

Channel 00 (2402MHz)
ri Keysight Spectrum Analyzer - Swept SA E‘\ﬁl\é}l
i rRL [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [05:58:24 PMOct 03,2016 s
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide () Trig: Free Run TYPE| M WARMAA
IFGain:Low #Atten: 30 dB per|P NNNNN
ot Oeet 05 a Mkr2 2.403 00 GHzZ Auto Tune
{0 gl Ref 20.50 dBm 5.07. dBm
y 2
105 1 ‘ Center Freq|]
0 500 2.402000000 GHz|
-9.50
195 StartFreq(|
295 2.397000000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.407000000 GHz
-69.5
Center 2.402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 3500.0 ms (1001 pts) 1.000000 MHz
| 7| Man
1| N f 2.402 00 GHz 4.15 dBm
2| N f 2.403 00 GH 5.07 dBi
5 z m Freq Offset
4 0 Hz|
5
6
7
]
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  [08:07:40 PMOct 03,2016 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 4.20 dBm
08 1 ‘2 Center Freq(]
0.500 2.441000000 GHz
950
195 StartFreq(|
295 2.436000000 GHz
05
-43.5
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
| | Man
1] N f 2.441 00 GHz 4.10dBm
2] N f 2.442 00 GH 4.20 dBi
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  [06:15:55 PM Oct 03, 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 3.66 dBm
105 *1 2 Center Freq
n 500 2.480000000 GHz
G50
as StartFreq
295 2.475000000 GHz
395 -—
495
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 (1001 pts) 1.000000 MHz,
| X | Man
1 N 2.479 00 GHz 3.66 dBm
2| N f 2.480 00 GHz 371 dBm FreqOffset
0Hz
[ =
6
7
8
9
10
11 I
msG | 1) Alignment Completed STATUS
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Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test Item Channel Separation
Test Site No.3 OATS
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 846.0 Pass
39 2441 1000 >25 kHz 846.0 Pass
78 2480 1000 >25 kHz 844.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
Channel 00 (2402MHz)
ri Keysight Spectrum Analyzer - Swept SA ===
| | RF [s0q ac | | [ SENSE:INT] | ALIGN AUTO  [06:41:04 PMOct 03,2016 F
|Center Freq 2.402000000 GHz | . Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide ) Trig: Free Run TVPE| MWAARRARAL
IFGain:Low  #Atten: 30 dB OET|P NNNNN
Auto Tune
Mkr2 2.403 00 GHz
Ref Offset0.5 dB
1ngB.ldiv R:'af 2(?50 dBm 3.69 dBm
05 1 ‘2 Center Freq(]
0.500 -- 2.402000000 GHz
-9.50
198 StartFreqf|
295 - 2.397000000 GHz
2395
-49.5
s Stop Freq|l
’ 2.407000000 GHz
B8
Center 2.402000 GHz Span 10.00 MHZ] CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1000000 MHz
| s s S B S W1 T W L B S - | Man
1/ N f 2.402 00 GHz 2.75dBm
2N f 2.403 00 GHz 3.69 dBm FreqOffset
‘5‘ 0 Hz|
6
7
8
9
10
11 A
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  [08:54:40 PMOct 03,2016 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
1o geici _Ref 20.50 dBm 4.53 dBm
08 ! *2 Center Freq(]
0.500 2.441000000 GHz
-9.80
195 StartFreq(|
295 2.436000000 GHz
-39.5 A
-43.5
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 448 dBm
2] N f 2.442 00 GH 4.53 dBi
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  [07:29:56 PM Oct 03, 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 4.29 dBm
105 &1 2 Center Freq
n 500 2.480000000 GHz
-9.50
as StartFreq
295 = 2.475000000 GHz
9.5 e
-49.5
s StopFreq
) 2.485000000 GHz
-69.5
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
| X | Man
1 N 2.479 00 GHz 4.29 dBm
2| N f 2.480 00 GHz 4.28 dBm FreqOffset
0Hz
[ =
6
7
8
9
10
11 -
IMSG STATUS
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9.1.

9.2.

9.3.

9.4.

Dwell Time

Test Setup

EUT

RF Cable

1

Spectrum

Limit

SMA
Connecter

Analyzer

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.

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

* 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 Mode Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DHS5)

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

(MHz) l(irllf)t h Number (ms) Duty cycle (Sec) (Sec) Result
2402 2.887 13 50 0.75 0.300 0.4 Pass
2441 2.887 13 50 0.75 0.300 0.4 Pass
2480 2.887 13 50 0.75 0.300 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

wm—-m E=—rry

Wﬁnﬂ-hﬂu-“;

] s ] ChE
Srier ir Freg 2402000000 G H — ] Avg Trpe: Log-Pwr gm‘m‘-_#.-.' 5402000000 ¢ GH’ Ava Type: Log-Pwr Frequency
32 ) TrigiVideo T Trig: Video
o * Atien: 3008 Foantow * Atien: 3008 : L]
Auto Tune ] Auto Tune
Ref Offset 0.5 dB Ref Offset 06 dB Mkr3 6.623 ms|
{?wasrelv Ref 20.50 dBm 10 4Bidiv  Ref 20.50 dBm 5.51 dBi
og
105 g £ .‘-2 #3 Center Freq
105 { 0 o by 2,402000000 GHz|
[~ ] "l i 250 ot J
) 400 0 I. 4 "
1 StartFreq)
a5 T o GHz|
N
: i i =
| I 2.402000000 GHz
x i 000000 G n 0 Hz| CF Step|
-1 | 1.000000 MHz|
| Man|
W I i n i
La L | L) L ha 3.
5.4 dB,
~ &4 abm FreqOffset
0Hz 0Hz
|
iCenter 2402000000 GHz Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
= - |
CH39 Time Interval between hops CH 39Transmission Time
B o wmm-h-?n -
Wi ] oy
Srier ir Freg X 4&1000050"GH [ g Type: Log P Snier it Freq 5441000000 ¢ GH’ — Ava Type: LogPwr Frequency
o * Atien: 3008 Foantow * Atien: 3008
Auto Tune Ao Thing
Ref Offset 05 08 Ref Offset 05 d8
10 dBidlv  Ref 20.50 dBm 10 ddlv__Ref 20.50 dBm
[ i 2 3
105 o o Center Freq
105 4 = 1] JI I 2,441000000 GHz|
s | Ix u H
| H PO—
I I 1 mera] | 2441000000 GHz
" It b
|
w- 1 St atopFreq
2.441000000 GHz
") enter 2441000000 GHz CF Step
o s BW 1.0 MHz 1.000000 MHz|
M
A nl ) i ¥ 4 al
w
Freq Offset]
0Hz
|
iCenter 2.441000000 GHz Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
= - |
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CH 78 Time Interval between hops CH 78 Transmission Time

wmmn—n wmmh » = -

i LT L
; o Froquency
_enl er Freq fd"ﬁ'ﬁmﬂn I R Avg Type: Leg-Par e[ 2345 8 _enter Freq. 2480000000 iﬂ-'ﬁ |
FGaimiow Atten: 30 dB OurlE Rt o Arien: 30 dB
SR— Auto Tune
Ref Offset 05 08 t04 48 Mkr3 6.623 ms|
{g:nrelv Ref 20.50 dBm 10 aBidiy  Rel 20.50 dBm 5.26 dB
05— — T ———1—|| centerFreq
105 1 1 1 500 + = 2 4BODO0COO GHz!
) 500 + 1
| . | StartFreq
am | | L] . . . LT 2 GHz|
iy T Reibiad | StopFreq
| | 2.480000000 GHz
) | | enter 2480000000 GHz Span 0 Hz CF Step|
i | s BW 1.0 MHz #VBW 1.0 MHz Sweeep 10.00 ms (1001 pts, 1.000000 MHz
Man
. I | J | Ul :
T36ms,
6523 ma, lZ!dam Freq Offset
I 0Hz I 0Hz
5 | |
I
: I ]
lcenter 2480000000 GHz Span 0 Hz F— 1
Res BW 1.0 MHz #VEBW 1.0 MHz Sweep 50.00 ms (1001 pts| 1
= STATS In.'(. sTaTUS
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 Mode Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DHSY)

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

(MHz) l(?ﬁf)t 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

Vet i Ry - Sorgt A

Vet i Ry - Sorgt A

L3 ! S BN — s ) LT = S . LI — — ) i
enter Freq 2.402000000 GHz ] Avg Type: Leg-Par enter Freq 2.402000000 GHz ] Avg Type: Log-Par Fedorsmy
o e T Trig: Video o e T Trig: Video .
IFGainLow Atnen: 30 dB IFGainLow Atnen: 30 dB
i Auto T
Ref Offset 05 48 Ref Offst 05 48 Mikr3 6.633 ms) L
1o ey _Ref 20.50 dBm 19 g Ref 20.50 dBm 4.09dB
o v 53 - Center Freq
105 | —‘ = | [ 2.402000000 GHz|
i e T el o I T e e | — 11
50 1 |
I[ 41 1 P—
s | — — =] | 2402000000 Grz
| L]
g mmJ StopFreq
I 2.402000000 GHz
=L | enter 2402000000 GHz Span 0 Hz| CF Step)|
i I I s BW 1.0 MHz Sweep 10.00 ms {1001 pts| 1.000000 MHz|
M
i ke d -
i an e
- N + ms, i,
N 11l 6633 ma; 409 dBm_ FreqOffset
0Hz
[ ]
iCenter 2402000000 GHz Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
- e |-
CH39 Time Interval between hops CH 39Transmission Time
o =—— o =—— v
L. S S T N i e H_| w ool 1 ] CEF LI
enter Freq 2.441000000 GHz ] Avg Type: Leg-Par enter Freq 2.441000000 GHz ] Avg Type: Log-Par : Fedorsmy
o e T Trig: Video o e T Trig: Video
IFGainLow Atnen: 30 dB IFGainLow Atnen: 30 dB
Auto Tune
Ref Offset 0.6 48 Ref Offset05 08
10 deidlv  Ref 20.50 dBm 10 dBrdly__Ref 20.50 dBm
= - Y 3
- & ¢ Center Freq
105 U i | | 1 I 2441000000 GHz!
R U] IS, S T NN N A - - I
I | | | | 3 | I
[ [ [ T ; 1 StartFreq
- T —t werar] | 2.441000000 GHz
| |
St ;mmv] atopFreq
I 2.441000000 GHz
x Span 0 Hz| CF Step|
i Sweep 10.00 ms (1001 pts) 1.000000 MHz|
M
L A M| -
L ¥ 1 L Al | 1| :_ 1 ‘L §ﬁ ms. :%&EM
- N + ms, i,
N 111 6633 ma; 550 dBm, FreqOffset
0Hz
[ ]
iCenter 2.441000000 GHz Span 0 Az 10
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50,00 ms (1001 pts] B
i TaTS Iu'(.
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CH 78 Time Interval between hops

CH 78 Transmission Time

B == " B == =
LG AT 073631 PM Oct 50, 2016
onter or Frog X d—ﬁ‘ﬁﬂ'ﬁ_'ﬁ'ﬁ z ] . Avg Type: Log-Pwr b= EETET] Snier Freq 5 41‘5m‘ag'——'—" e Frequency
Foaintow * Atien: 3048 il BN oo Atten: 30 4B
Auto Tune S — Auto Tune
Ref Offset 05 48 Ref Offsot 0.5 4B Mkr3 6.633 ms|
10 gBidie Ref 20.50 dBm o gmiav Ref 20.50 dBm 5.75 dB
na ! 2 %3 T Center Freq
105 1 | : - | 2480000000 GHz
IS —1 ,.-..~.| ,—--| ety e e e ) e =
50 ! |
[ [ | StartFreq
s 1 —t T 2 GHz
. ! R 1’"!8_ “J. StopFreq
| 2480000000 GHz|
=3 0
= | n 0 Hz CF Step|
il | Sweep 10,00 ms (1001 pts) 1.000000 MHz
Man|
- W 4 4 4 ;
L A7hdBm FreqOffset
0 Hz] 0 Hz]
1 | |
iCenter 2480000000 GHz Span 0 Hz I}ﬂ
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 50.00 ms (1001 pis) B
i 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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10.

10.1.

10.2.

10.3.

10.4.

Occupied Bandwidth
Test Setup
RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter

Limits
N/A

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

* 283Hz
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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 Mode Mode 1: Transmit - 1Mbps (GFSK)
Frequenc Measurement Level Required Limit
Channel No. d y q Result
(MHz) (kHz) (kHz)
00 2402 951 -- NA
39 2441 951 -- NA
78 2480 954 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA =
X rRL [ RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [08:04:37 PMOct 03,2016
|Center Freq 2.402000000 GHz | _. Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide (o Trig: Free Run TYPE| M WAArAfit
IFGain:Low © #Atten: 30 dB OET|P NNNNN
Auto Tune
Mkr2 2.401 448 GHz
Ref Offset 0.5 dB
1o geici _Ref 20.50 dBm -16.07 dBm
s 1 Center Freq||
0 500 2.402000000 GHz
98 .2 3 -15.59 dbim|
193 StartFreq||
295 2.400500000 GHz
-39.5
-49.5
e Stop Freq|]
’ 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| S A 1500 o R S - [ Man
i ———smaen e
3[ N f 7402 399 GHz -15.91 dBm Freq Offset
‘5‘ 0 Hz|
6
7
8
9
10
11 L
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  [08:11:40 PMOct 03,2016
|[Center Freq 2.441000000 GHz Avg Type: Log-Pwr TcElT73456|  Frequeney
PNO: Wide () Trig: Free Run TYPE|M
IFGain:Low #Atten: 30 dB per|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 442 GHz
{0 gl Ref 20.50 dBm -15.92 dBm
105 1 Center Freq(]
0 500 2.441000000 GHz
. 2 3
280 . -15.72 demfl
198 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
2.440 913 GHz 4.28 dBm
2 N f 2.440 442 GHz -15.92 dBm
3[ N f 2.441 393 GHz 1595 dBm FreqOffset
Z | 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 [06:36:05 PMOct 03, 2016 E
|Center Freq 2.480000000 GHz | _. Avg Type: Log-Pwr TRACE[12345 6 requency
PNO: Wide D Trig: Free Run TYPE| M WAMAAMAA-
IFGain:Low #Atten: 30 dB per|P NNNNN
ot Offect 05 db Mkr2 2.479 439 GHZ Alito Tune
10dBidiv__Ref 20.50 dBm -16.20 dBm
og
05 1 Center Freq(]
0 500 2.480000000 GHz
. 2 3
280 . -16.05 dBm|
198 StartFreqf|
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
2.479 913 GHz 3.95dBm
2 N f 2.479 439 GHz -16.20 dBm
3[ N f 2.480 393 GHz 1636 dBm FreqOffset
2 | 0Hz
6
7
8
9
10
11 -
< ,
IMSG STATUS
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Product Klipsch Heritage Wireless TableTop Bluetooth Small
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)
Channel No Frequency Measurement Level Required Limit Result
' (MHz) (kHz) (kHz)
00 2402 1269 - NA
39 2441 1269 - NA
78 2480 1266 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA =
X rRL RF [soQ ac | | | SENSE:INT] | ALIGN AUTO  [08:50:25 PMOct 03,2016
|Center Freq 2.402000000 GHz | _. Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide (o Trig: Free Run TYPE| M WAArAfit
IFGain:Low © #Atten: 30 dB OET|P NNNNN
Auto Tune
Ref Offsst 0.5 dB Mkr2 2.401 262 GHz
10 gB!div Ref 20.50 dBm -16.11 dBm
s ! Center Freq||
0500 2.402000000 GHz
3
250 .2 i 1570 dBn)
193 StartFreq||
295 2.400500000 GHz,
-39.5
-49.5
cos Stop Freq(]
’ 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHZz CF Step
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Figure Channel 78:
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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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