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Laird Technologies Test Services in Review

The Laird Technologies, Inc. laboratory located at W66 N220 Commerce Court Cedarburg, Wisconsin,
53012 USAis recognizedthroughthe following organizations:

lACCREDlTEDl

TESTING CERT #1255.01

A2LA - American Association for Laboratory Accreditation
Accreditation based on ISO/IEC 17025:2017 with Electrical (EMC) Scope

A2LA Certificate Number: 1255.01

Scope of accreditation includes all test methods listed herein unless otherwise noted

C

Federal Communications Commission (FCC) — USA
Accredited Test Firm Registration Number: 953492

Recognition of two 3 meter Semi-Anechoic Chambers

I * Government
of Canada
Innovation, Science and Economic Development Canada

Accredited U.S. Identification Number: US0218

Recognition of two 3 meter Semi-Anechoic Chambers

Company: Kohler Co. Name: DTV Konnect Module
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1 TEST REPORT SUMMARY

During 10/28/18 —4/10/19 the Equipment UnderTest (EUT), DTV Konnect Module, as provided by
Kohler Co. was tested to the following requirements:

FCC: 15.247 (a)(2)

Digital Modulation System 6 dB bandwidth 500 kHz ANSI C63.10 Pass
1C:RSS-2475.2 (a)
FCC: 2.1049

Occupied Bandwidth Reported ANSI C63.10 Pass
IC: RSS-GEN 6.7
FCC: 15.247 (b)(3) )

Maximum Conducted Output Power 30dBm ANSI C63.10 Pass

IC:RSS-2475.4 (d)

FCC: 15.247 (e)

Digital Modulation System Power Spectral Density 8dBm/3kHz  ANSIC63.10 Pass
IC: RSS-2475.2 (b)

FCC: 15.247 (d RF i Emissi ttheT itter Ant
(d) Sp.u rious Emissions at the Transmitter Antenna 30 dBe ANSI C63.10 Pass
1C: RSS-2475.5 Terminal
FCC: 15.247 (d) . . o . FCC 15.209
Spurious Radiated Emissions in Restricted Bands ANSI C63.10 Pass
IC: RSS-GEN 8.10 RSS-GEN 8.9
FCC: 2.1055 (d)
Frequency Stability Reported ANSI C63.10 Pass
IC:RSS-GEN 6.11
FCC: 15.207 . o
AC Power Line Conducted Emissions 0.150-30 MHz ANSI C63.10 Pass
1C: RSS-GEN 8.8
Notice:

The resultsrelate only tothe item tested and described in this report. Any modifications made to the
equipmentundertest afterthe specified test date(s) mayinvalidatethe data herein.

If the resulting measurement margin is seento be within the uncertainty value, aslisted in this report,
the possibility exists that this unit may not meet the required limit specification if subsequently tested.

Company: Kohler Co. Name: DTV Konnect Module
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2 CLIENT INFORMATION
Company Name Kohler Co.
Contact Person Tim Stessman
444 Highland Drive
Address
Kohler, WI 53044
2.1 Equipment Under Test (EUT) Information

The following information has been supplied by the client

Product Name DTV Plus
Model Number K-97999-NA
Serial Number 02
FCC ID: N82-KOHLERO29
FCC/ICID
IC ID: 4554A-KOHLERO29
2.2 Product Description

DTV Konnect Module is comprised of a circuit board containinga 2.4 GHz Wi-Fi module.
Circuitboardis mounted within a plasticenclosure containing aninternal, off-board antenna.
A single cable provides power and communications from a host DTV+ Controller unit.

The DTV Konnect Module provides cloud connectivity forthe DTV+Shower Systemto enable
mobile app and voice control of showering functions.

2.3 Moaodifications Incorporated for Compliance
None noted attime of test
2.4 Deviations and Exclusions from Test Specifications
None noted attime of test
2.5 Additional Information
EUT provided with 12VDC power via controller. EUT programmed via serial connection with PuTTY
(Texas Instruments Calibrator commands was used to set channel, power, and mode).
Company: Kohler Co. Name: DTV Konnect Module
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2.6  WLAN Information

Unit tested with aninifile provided by customer. The unit was tested at 2412 MHz, 2437 MHz,
and 2462 MHz (Low, Mid, and High). For HT40, the EUT was tested at 2422, 2432 and 2442 MHz
(labeled Low, Mid, and High). The HT40 MCSO data rate was also tested at 2437 MHz, as the high
channel hasareduced power.

3 REFERENCES

CFR 47 Part 15 - 2018
ANSIC63.10 = 2013
RSS-247 2 2017
RSS GEN 5 2018
Company: Kohler Co. Name: DTV Konnect Module
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4 UNCERTAINTY SUMMARY

Using the guidance of the following publications the calculated measurement uncertainty represents an expanded
uncertainty expressed at approximately the 95 % confidence level, usinga coverage factor of k = 2.

CISPR16-4-1 Ed. 2 (2009-02)
CISPR 16-4-2 Ed. 2 (2011-06)
CISPR 32 Ed. 1 (2012-01)
ANSI C63.23 2012
A2LA P103 February 4, 2016
A2LA P103c August 10, 2015
ETSI TR 100-028 V1.3.1(2001-03)

Radiated Emissions Biconical Antenna 5.0dB
Radiated Emissions Log PeriodicAntenna 5.3dB
Radiated Emissions Horn Antenna 4.7 dB

AC Line Conducted Emissions Artificial Mains Network 3.4dB
Telecom Conducted Emissions AsymmetricArtificial Network 4.9 dB
Disturbance Power Emissions Absorbing Clamp 4.1dB
Radiated Immunity 3 Volts/meter 2.2dB
Conducted Immunity CDN/EM/BCI 2.4/3.5/3.4 dB
EFT Burst/Surge Peak pulse voltage 164 volts
ESD Immunity 15 kV level 1377 Volts

Radio Frequency, from FO 1x107 0.55x107
Occupied Channel Bandwidth 5% 2%
RF conducted Power (Power

Meter) 1.5dB 1.2dB
RF conducted emissions

(Spectrum Analyzer) 3.0d8B 1.7d8
All emissions, radiated 6.0 dB 5.3dB
Temperature 1°C 0.65° C
Humidity 5% 29%
Supply voltages 3% 1%
Company: Kohler Co. Name: DTV Konnect Module
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5 TEST DATA

5.1 Antenna Port Conducted Emissions

Laird

Description of
Measurement

The direct measurement of emissions atthe antenna port of the EUT is achieved by
use of a RF connection toa spectrum analyzer or power meter.

The cable and attenuator factors are loaded into the analyzer or power meter
allowing fordirect measurement readings without the need for further corrections.

Example
Calculations

Measurement (dBm) + Cable factor (dB) + External Attenuator (dB) = Corrected

Reading (dBm)

Margin (dB) = Limit (dBm) — Corrected Reading (dBm)

Block Diagram

EUT

RF Cable

Company: Kohler Co.
Report:318219A
Job: C-3047
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5.1.1 AntennaPort Conducted Emissions — DTS/99% Bandwidth

Operator Shane Dock
Test Date 11/1/16 —11/6/16
Location Conducted RF Area

Temp./RH. 70 degreesF/23% RH

FCC 15.247 (a)(2)

Requirement - ps 24752 (a)
Method ANSI C63.10 Section 6.9
Limits:
0.5

Test Parameters

Frequency 2412-2462 MHz

EUT Unit Tested on Low, Mid, and High Channel

Instrumentation

Date : 8-Aug-2018 Test: Conducted RF Job : C-3047
PE: Shane Dock Customer : Kohler Quote : 318219
| No. | Asset Description Manufacturer | Model Serial Cal Date | Cal Due Date | Equipment Status
1 AA960143 Cable Gore EKD01D01048.0 5546519 11/12/2018 11/12/2019 Active Verification
2 EE960087 Analyzer - Spectrum Agilent N9010A MY 53400296 4/25/2018 4/25/2019 Active Calibration
Company: Kohler Co. Name: DTV Konnect Module
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Table
1 MBPS

6 db BW
(MHz) 9.7 10.0 10.0

99% BW
(MHz)

14.6 14.5 14.5

)
<
®
T
w

6 db BW

(MHz) 15.1 15.1 15.1
99% BW

(MHz) 16.6 17.7 16.6

Eg
0
(V4]
o

6 db BW

(MHz) 151 15.1 15.1
99% BW

(MHz) 17.6 18.9 17.6

11 MBPS

6 db BW

(MHz) 111 10.1 111
99% BW

(MHz) 14.5 14.5 14.5

W
Y
<
®
]
)

6 db BW

(MHz) 15.1 15.4 15.3
99% BW
(MHz) 16.6 16.9 16.6
MCS7
6 db BW
(MHz) 15.8 15.1 15.1
99% BW
(MHz) 17.7 18.1 17.7
Company: Kohler Co.
Report:318219A Page 10 of 64
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HT40 MCSO
6 db BW
(MHz) 35.1 35.1 33.9 35.1
99% BW
(MHz) 35.9 37.4 37.1 36.5
HT40 MCS7
6 db BW
(MHz) 351 35.1 35.1
99% BW
(MHz) 36.1 36.3 36.3

Worst Case Margin = Closest Measurement — Limit= 9700 kHz — 500kHz = 9200 kHz

Company: Kohler Co. Name: DTV Konnect Module
Report:318219A Page 11 of 64 Model: K-97999-NA
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Plots

Span 15.000 MHz Conter Freq: 2412000000 GHz
Trig: Fres Run AvglHold:» 180
" mAmen: 30 8 Ext Qain: 1000 B Radic Device: BTS

Hadio Sud None

IR
Radio Sad: Hene

~ Freef AvwgiHcld: = 1810

Ref 20.00 dBm

Ext Gasin: 1000 4B Radic Device: BTS

2412GHz Span 15 MHz ter
[#Res BIW 100 kHz SVEW 300 KHz Sweep 1467 ms

GHz Span 15 MHz
s BW 100 kHz #VBW 300 kHz
Occupled Bandwidth Total Power 20.7 dBm

Sweep 1467 ms
Occupled Bandwidth
13.803 MHz

13.778 MHz
8.709kHz  OBW Power 99.00
9.715 MHz x dB

Transmit Freq Error
x dB Bandwidth

Total Power 21.6 dBm

Transmit Freq Error 12478 kHz
-6.00 dB

x dB Bandwidth 9.950 MHz

DTS BW (Low)

[T
Comar Fregq: 2 462000000 OHz Radio Sad: Hane
Trig: Free AvwgiHcld: = 1810

Ext Gain: -10.00 48

WAt 30 4B Radis Devies: BTS

Canter Freq: 2412000000 GHz Fago St None
R

Trig: Frea Run AvgiHold: 1080
Bazen: 308 Ext Gaie: 1000 4B Flachs Davice: BTS

Span 15 MHz Center 2412 GHz
#Res BW 100 kHz FVBW 300 kHz Sweep 1467 [#Res BW 270 kHz SVEW 1 MHz
Total Power 22.0 dBm

Occupled Bandwidth

14.563 MHz
kHz OBW Power 9 Transmit Freq Error
10.04 MHz xdB

x dB Bandwidth

Occupled Bandwidth
13.752 MHz

Transmit Freq Error -1.553
x dB Bandwidth

Total Power

17.641 kHz OBW Power
10.12 MHz x dB

DTS BW (High)

0,
99% BW (Low)
Center Freq 2.437000000 GHz Comer Freg: 2437000000 GHe Radio S1d: None
g AvglHicid:> 1010

™ w20 4B Ext Gain: -10.80 6B

COAAT MR
Comar Fregq: 2 462000000 OHz Radio Sad: Hene
Trig: FreeRen AvwgiHcld: = 1810

Radis Device: BTS

WAt 30 4B Ext Gasin: 1000 4B Radic Device: BTS

) Span 30 MHz t GHz
[#Res BIW 270 kHz AVEW 1 MHz Sweep 1ms R

s BW 270 kHz
Occupled Bandwidth

14.545 MHz

11.419 kHz
10.10 MHz

Total Power

) Span 30 MHz
AVEW 1 MHz Sweep 1ms

Occupled Bandwidth
14.532 MHz

3.009 kHz oBW
10.10 MHz xdB

Transmit Freq Error
x dB Bandwidth

Total Power 18.4 dBm

Transmit Freq Error
x dB Bandwidth

99% BW (Mid)

99% BW (High)

Company: Kohler Co.

Name: DTV Konnect Module
Report: 318219A

Page 12 of 64 Model: K-97999-NA
Job: C-3047

Serial: 02



x dB -6.00 dB
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MFGalnclow | BAR: 20.dB Ext 8.

Center 2412 GHz

[#Res BW 100 kHz SVBW 300 kHz
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-2.548 kHz
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Transmit Freq Error
x dB Bandwidth

BTS

18.2 dBm

99.00 %
-6.00 dB

Conter Freq- 2437000000 GHE
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MFGalnclow | BAR: 20.dB Exn

Ref 20,00 dBm

Center 2437 GHz

[#Res BW 100 kHz SVBW 3 MHz

Occupled Bandwidth Total Power
16.546 MHz

Transmit Freq Error -15.939 kHz OBW Power
x dB Bandwidth 15.11 MHz x dB

Span 27 MHz}
Sweep 2533 ms

221 dBm

99.00 %
-6.00 dB

DTS BW (Low)

DTS BW (Mid)

[Ty re—v—Ty

‘Center Fraq 2.462000000 GHz Center Freq. 2462000000 GHE
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Ref 20.00 dBm

ter 2462 GHz

[#Res BW 100 kHz SVBW 3 MHz

Occupled Bandwidth Total Power
16.234 MHz
-2.004 kHz

1512 MHz

Transmit Freq Error
x dB Bandwidth

Ext Gsin: 100068 Radic Devies: BTS

18.2 dBm

VBW 3.0000 MHz Conter Freq: 2412000000 GHe
A

Trig: Froe Run

MiGaintow © BARn: 20 dB

ter 2412 GHz

BW 470 kHz SVBW 3 MHz

Occupled Bandwidth Total Power
16.618 MHz
4.383 kHz OBW Power
15.42 MHz xdB

Transmit Freq Error
x dB Bandwidth

Fadie Sad: b

R )
Ext Gain 400068 Fiadic Devies: BTS

" Span 25 MHz]
Sweep 1ms

18.3 dBm

99.00 %
-6.00 dB

99% BW (Low)

[T ————
‘Span 27.000 MHz

Trig: Free Aun
MiGaintow © BARn: 20 dB

Ref 20.00 dBm

Center 2.437 GHz

[*Res BW 470 kHz SVBW 3 MHz

Occupled Bandwidth Total Power
17.727 MHz

29,606 kHz

15.84 MHz

Transmit Freq Error
x dB Bandwidth

" Span 27 MHz
Sweep 1ms

21.6 dBm

99.00 %
-6.00 dB

Contar Fres: 2 462000000 GHz
Trig: Froe Run

A GalacL o

Ref 20.00 dBm

Center 2.462 GHz
[#Res BW 470 kHz

SVBW 3 MHz

Occupled Bandwidth Total Power
16.601 MHz

6.650 kHz

16.01 MHz

Transmit Freq Error
x dB Bandwidth

Span 27 MHz)
Sweep 1ms

18.4 dBm

99.00
-6.00 dB

99% BW (Mid) 99% BW (High)

Company: Kohler Co. Name: DTV Konnect Module
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Conter Freq: 2 £12000000 GHz
Trig: Frea Run AvgiHold: 10
Bazen: 308 Ext Gaie: 1000 4B Flachs Davice: BTS

Hadio Sud None

Conter Freq: 2 £17000000 GHE
Trig: Frea Run AvgiHold: 1080
Bz Gaie: 1000 B Radhs Davice: BTS

Hadio Sud None

2412GHz Span 27 MHz Center 2437 GHz
[#Res BIW 100 kHz SVEW 3 MHz Sweep 2533 ms

[*Res BW 100 kHz
Occupled Bandwidth Total Power 18.2 dBm
17.379 MHz

9.514 kHz
15.12 MHz

Span

BVBW 3 MHz Eweep 2.

Occupled Bandwidth
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225 dBm
Transmit Freq Error

OBW Power
x dB Bandwidth
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DTS BW (Low)
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17.384 MHz
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AVEBW 3 MHz
Total Power
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Total Power
Transmit Freq Error
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x dB Bandwidth
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"Rt Sperinem Anites - Dutuped W
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Conter Freq: 2 852000000 GHE
Trig: Frea Run AvgiHold: 1080
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Peak Searc!
Ref 20,00 dBm

[FRes BW 470 kHz SVEW 3 MHz

Span 20 MHz,
Sweep 1ms

Center 2462 GHz

Occupled Bandwidth
18.876 MHz
-27.583 kHz
16.78 MHz

Transmit Freq Error
x dB Bandwidth

[WRes BW 470 kHz
Total Power

Occupled Bandwidth
17.619 MHz

OBW Power Transmit Freq Error
x dB

x dB Bandwidth

-6.00 dB

1.526 kHz
16.36 MHz

BVBW 3 MHz

OBW Power
x dB

99% BW (Mid)

99% BW (High)
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MCSO HT40

CIEETI=T
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Ref 20,00 dBm
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2 CETT =T s
Center Freq 2.437000000 GHz (Corner Freq: 2417000000 GHZ Rasio Sus: None Center Freq 2.442000000 GHz

" Trig: Fres Run Avgiicld: =110

A Galeciom AT 18 98 Ext Qain: 1000 48 Radio Device: BTS A Galaciow

Ref 20,00 dBm

2437 GHz ) ) ) i Span 70 MHz
[#Res BW 1 MHz 3 z ep ns| & 3 SVBW 3 MHz Sweep 1ms)
Occupled Bandwidth ‘ 21.5 dBm Occupled Bandwidth Total Power 18.9 dBm
37.138 MHz 36.544 MHz
Transmit Freq Ermor 45.965 kHz OBW Power 9900 % Transmit Freq Error 58.729 kHz OBW Powe 99.00 %
x dB Bandwidth 33.31 MHz xdB -6.00 dB x dB Bandwidth 34.46 MHz xdB -6.00 dB

99% BW (2437 MHz) 99% BW (High)
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5.1.2 AntennaPort Conducted Emissions — Conducted Output Power

Operator Shane Dock
Test Date 11/2/18 —11/8/18
Location Conducted RF Area

Temp./RH. 70 degreesF/23% RH

FCC: 15.247 (b)(3)

Requirement . poc 24754 (d)

Method ANSI C63.10 Section 11.9.2.2.4

Limits: (Measured as Average)

30 1

Test Parameters

Frequency 2412-2462 MHz

Settings Low, Mid, and High Channels Measured

All powervalues corrected by 10 log (1/x), where xisthe duty cycle expressed as a
Notes decimal betweenOand 1. For example, with aduty cycle of 87%, thiswould be a
correction of 10 log(1/0.87).

Table
1 MBPS
Output
Power (dBm) 13.2 13.3 13.9
Duty Cycle
(%) 91.6 91.6 91.6
Corrected
Output 13.6 13.7 14.3
Power (dBm)
Company: Kohler Co. Name: DTV Konnect Module
Report:318219A Page 17 of 64 Model: K-97999-NA
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6 MBPS

Laird

Output

Power (dBm) 9.3 13.4 10.6
Duty Cycle
(%) 96.0 96.0 96.0
Corrected
Output 9.5 13.6 10.8
Power (dBm)
MCSO
Output
Power (dBm) 10.2 14.3 10.8
Duty Cycle
(%) 93.7 93.7 93.7
Corrected
Output 10.5 14.6 11.1
Power (dBm)
11 MBPS
Output
Power (dBm) 11.5 12.6 12.9
Duty Cycle
(%) 73.3 73.3 73.3
Corrected
Output 12.8 13.9 14.2
Power (dBm)
54 MBPS
Output
Power (dBm) >5 6.2 6.2
Duty Cycle
(%) 57.6 57.6 57.6
Corrected
Output 7.9 8.6 8.6
Power (dBm)
Company: Kohler Co. Name: DTV Konnect Module
Report:318219A Page 18 of 64 Model: K-97999-NA
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MCS7

Output
Power(dBm)
Duty Cycle
(%)
Corrected

Output 10.4 11.1 11.1
Power (dBm)

HT40 MCSO

Output
Power (dBm)
Duty Cycle
(%)
Corrected

Output 8.6 13.0 13.3 10.5
Power (dBm)

HT40 MCS7

6.4 10.8 111 8.3

60.5 60.5 60.5 60.5

Output

Power (dBm) 2.2 34 33
Duty Cycle
(%) 24.3 24.3 24.3
Corrected
Output 8.3 9.5 9.4
Power (dBm)

Worst Case Margin = Limit - Closest Measurement=30.0 dBm — 14.6 dBm = 15.4 dB

Plots begin on the next page.

Company: Kohler Co. Name: DTV Konnect Module
Report:318219A Page 19 of 64 Model: K-97999-NA
Job: C-3047 Serial: 02



Laird 5,

Marker 1 A 2.31175 ms T A Type: Log-Pwr
% Famt = 10 FreeRun
§ Cain o Ariwer: 30 dB Ext Gain: -40.00 4B

Ref 30.00 dBm

Center 2437000000 GHz
Res BW 8 MHz

L3

sp
#VEW 50 MHz Sweep 7.500 ms (30000 pts)|

Duty Cycle

Ref 30.00 dBm

Center 2437000000 GHz
Res BW 8 MHz

R g Type: Log-Puwr
Trig: Free Aun

Attee: 30 0B Ext Gsin: -10.0048

FVEW 50 MHz

1 MBPS On Time (DC=91.6%)

[T ———rTy

Marker 1 A 734.994 ps g Type: Log-Pwe

¥ Trig: Free fun
Atten: 30 8 £x3 Gisin: 10,00 48

Rel 30.00 dBrm

Center 2412000000 GHz
Res BW 8 MHz

SVEW 50 MHz

Rel 30.00 dBm

Center 2.412000000 GHz
Res BW 8 MHz

Ao Type: Log-Par
o Trig: Fres fun
3048 Ext Giainc 10,00 4B

pan 0 Hz
#VEBW 30 MHz e 0 ms (30000 pts)

6 MBPS On Time (DC = 96.0%)

6 MBPS Off Time

At Syt syt - g BA

Marker 1 A 626.801 ps

Trig: Frea Run
o

Ref 30.00 dBrm

Center 2412000000 GHz
Res BW 8 MHz

#VBW 30 MHz 0 ms (30000 pts))

At Syt syt - g BA

Marker 1 A 42.1014 ps

Center 2412000000 GHz
Res BW 8 MHz

usa | Aligremtnt Completed

Trig: Frea Run
o

#VBW 30 MHz 0 ms (30000 pts))

MCS0 Off Time

Company: Kohler Co.
Report: 318219A
Job: C-3047

Page 20 of 64

Name: DTV Konnect Module
Model: K-97999-NA
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[Ty re—r—ry [Ty re—r—ry

Marker 1 A 323.401 ps g Typw: Lag-Par Marker 1 A -210.952 ps

=2 Trig: Frea Run
Asn

% Trig: Frea Run

Exz Bain: -10.00 4B Exz Bain: -10.00 4B

i . L
Center 2432000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 30 MHz Sweep 1.500 ms (30000 pts)|

Center 2.432000000 GHz
Res BIW 8 MHz #VEW 50 MHz Sweep 1.500 ms (30000 pts)

HT40 MCSO On Time (DC = 60.5%) HT40 MCSO Off Time

= " v
Marker 1 2.412000000000 GHz Aoy Type: RMS ‘Band Span 15.000000000 MHz Aoy Type: RMS T -MW
" S Tan r

¥ Trig: Fres Run AvgiHold: 160/100 e Trig: Fres Run AvgiHold: 160/100
I Galer Attan: 3 4B Ext Gain: 18,00 B - 1 ainct o Atten: 30 dB Ext Gain: 18,00 48 . Bandinterval
» an|

. 15,000000000 MHzZ
Ref 30.00 dBm < - Ref 30.00 dBm

P Center 2.43700 GHz
FVEW 910 kHz* ep 2.0 #Res BW 300 kHz FVEW 910 kHz*

Low Channel Mid Channel

Avg Type: RMS
Avgitioid: 103100
Ext Gain: -40.00 dB

Ref 30.00 dBm

Center Freq|
2462000000 GHz|

Start Freq)

#VBW 910 kHz"

High Channel

Company: Kohler Co. Name: DTV Konnect Module
Report: 318219A Page 21 of 64 Model: K-97999-NA
Job: C-3047 Serial: 02



[rT—E——yTY o )
Avg Type: AMS.

Trig: Prew Run Avgiicid: 12010

10,50 28

‘Band Span 13.000000000 MHz A Type: RS
it | Aen: 308

by b o= TrHg: FreeRun AvglHold: 128130
IF Calncl cw Astenc 30 dB Ext Gain: -10.00 dB

Rel 30.00 dBm Ref 30.00 dBm

Center 243700 GHz

Center 241200 GHz
#Res BW 390 kHz FVEW 3.0 MHz" Sweep 2.000 ms

#Res BW 390 kHz #VBW 3.0 MHz"

Low Channel Mid Channel

Aipherd Sptrues Aesbyoes - St 5L
REBW 390 kHz Avg Type: RMS -
Wk Fast =

¥ Trig: Free Run Avgiicid: 12010
Attan Ext Giain: 10,00 <8

r1
Ref 30.00 dBm Band P

Center 246200 GHz

#Res BW 390 kHz FVEW 3.0 MHz"

High Channel
Company: Kohler Co. Name: DTV Konnect Module
Report: 318219A Page 22 of 64 Model: K-97999-NA

Job: C-3047 Serial: 02



T3Tan .
Avg Typs: RMS. - - v Type: RME

T A - e Trig: Free flun AgiHold: 120128

men: 30 4B G L cowr Attee: 30 dB Ext Gain: -90.00 48

Ref 30.00 dBem Ba | ¢« Ref 30.00 dBm

Span 28.50 MHz Center 243700 GHz Span 28.50 MHz
#VBW 3.0 MHz" Sweep 2.000 ms (30000 pts)| #Res BW 390 kHz SVEW 3.0 MHz* Sweep 2.000 ms (30000 pis))

Low Channel Mid Channel

Avg Type: RMS
AvgiHole: 130120
Ext Guain: -10.00 0B

#VEBW 3.0 MHz* Sweep

High Channel

Company: Kohler Co. Name: DTV Konnect Module
Report: 318219A Page 23 of 64 Model: K-97999-NA
Job: C-3047 Serial: 02



HT40 MCSO

[Ty re—r—ry

REW 1.0 MHz

Center 242200 GHz
#Res BW 1.0 MHz

Ay Type: AMS.
Avghlold; 1387130

% Trig: Frea Run
sen: 24 98 Ext Gain: -10.00 4B

Span 70.00 MHz |

#VBW 3.0 MHz" Sweep 2.000 ms (30000 pts))

[Ty re—r—ry

Ay Type: AMS.
Avghlold; 1387130

‘Band Span 38.000000000 MHz
o Exz Gain: -10.00 dB

% Trig: Frea Run
sen: 24 98

Span 70.00 MHz |
Sweep 2.000 ms (30000 pts))

Center 243200 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz"

Low Channel

Mid Channel

[Ty rre—r—ry

Marker 1 2.437000000000 GHz

Center 243700 GHz
#Res BW 1.0 MHz

Ay Type: AMS.
Avghlold; 1387130

Y Trig: Frea Run
Agen: 4 98 Ext Gain: -10.00 4B

Span 70.00 MHz |
Sweep 2.000 ms (30000 pts))

#VBW 3.0 MHz"

Ripard Syt eyt - et A

Ay Typs: AMS.
Avghold: 125120
Ext Gain: -10.00 4B

Marker 1 2.442000000000 GHz
o =2 Trig: Frea Run
Aren: 2

Span 70.00 MHz |
Sweep 2.000 ms (30000 pts))

Center 2.44200 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz"

2437 MHz

High Channel

Company: Kohler Co.

Report: 318219A
Job: C-3047

Name: DTV Konnect Module
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5.1.3 Antenna Port Conducted Emissions — Power Spectral Density

Operator Shane Dock
Test Date 11/7/18 —11/8/18
Location Conducted RF Area

Temp./RH. 70 degreesF/23% RH

FCC: 15.247 (e)

Requirement . poc 24752 (b)

Method ANSI C63.10 Section 11.10.5
Limits:
8

Test Parameters

Frequency 2412-2462 MHz

Settings Low, Mid, and High Channels Measured

All powervalues corrected by 10 log (1/x), where xisthe duty cycle expressed as a
Notes decimal between Oand 1. For example, with aduty cycle of 87%, thiswould be a

correction of 10 log(1/0.87).

Table
1 MBPS
PSD (dBm) -3.9 -3.4 -3.4
Duty Cycle
(%) 91.6 91.6 91.6
Corrected
PSD (dBm) -3.5 -3.0 -3.0
Company: Kohler Co. Name: DTV Konnect Module
Report:318219A Page 25 of 64 Model: K-97999-NA

Job: C-3047

Serial: 02



6 MBPS
PSD (dBm) -9.1 -5.3 -8.3
Duty Cycle
(%) 96.0 96.0 96.0
Corrected
PSD (dBm) -8.9 -5.1 -8.1
MCSO
PSD (dBm) -8.8 -4.8 -8.3
Duty Cycle
(%) 93.7 93.7 93.7
Corrected
PSD (dBm) -8.5 -4.5 -8.0
11 MBPS
PSD (dBm) -5.3 -5.4 -4.7
Duty Cycle
(%) 73.3 73.3 73.3
Corrected
PSD (dBm) -4.0 -4.1 -3.3
54 MBPS
PSD (dBm) -10.1 -84 -9.0
Duty Cycle
(%) 57.6 57.6 57.6
Corrected
PSD (dBm) -7.9 -6.2 -6.8

Company: Kohler Co.
Report:318219A Page 26 of 64

Job: C-3047

Laird

Name: DTV Konnect Module
Model: K-97999-NA
Serial: 02



Laird

MCS7
- Channel  low  Mid  High
PSD (dBm) -10.0 -9.9 -10.3
D“t{(yf)y cle 32.1 32.1 32.1
lfsc’ér(e dcé‘:) 5.1 -5.0 5.4
HT40 MCSO
- Channel  low  Mid  2437MHz  High
PSD (dBm) -14.8 -10.5 9.6 -13.0
D“tz'(yf)y cle 60.5 60.5 60.5 60.5
Pcsc’g(e dcéif) -12.6 -8.3 7.4 -10.8
HT40 MCS7
- Channel  low  Mid  High
PSD (dBm) -16.3 -14.2 -13.8
D“t{‘yf)y de 24.3 243 243
Ffsog(e dcé‘::) -10.2 -8.1 7.7

Worst Case Margin = Limit - Closest Measurement =8 dBm - (-3.0dBm) = 11.0 dB

Company: Kohler Co. Name: DTV Konnect Module
Report:318219A Page 27 of 64 Model: K-97999-NA
Job: C-3047 Serial: 02



Marker 1 2.412681523051 GHz
Ve b ¥ Trig: Free Run
1 Gain: Atoan: 30 4B

Ref 30.00 dBm

Center 241200 GHz

#Res BW 100 kHz #VEW 300 kHz" Sweep 4.000ms

g Type: RMS

[ r 12.43 7 z
Morker 1 2.437526527551 GHz_ S e

1 Gain: Atoan: 30 4B

MEkr1

Ref 30.00 dBm

#VEW 300 kHz"

Low Channel

Mid Channel

Avg Type: RMS
Trig: Fres Run Avglhioad: 100100
Ext Gain: -10.00 dB

Marker 1 2462746524951 GHz
-

=
I Caalacd o Attee: 30 4B

Ref 30.00 dBm

niter 246200 GHz

#Res BW 100 kHz #VBW 300 kHz"

=
Peak Search

High Channel

Company: Kohler Co.
Report: 318219A
Job: C-3047
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Name: DTV Konnect Module
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Marker 1 2.4132507 166591 GHz
Attee: 30 0B

Ref 30.00 dBm

Center 241200 GHz
#Res BW 100 kHz

‘Span 28.50 MHz
Sweep 4.000 ms {30000 pis)|

SVEW 3.0 MHz*

Avg Type: RMS
Avgiiold: 120120
Exx Guain: -10,00 8

Marker 1 2.438558526951 GHz
e feat e Trig: Free Run
(Gt Atten; 30 cB

Ref 30.00 dBm

Center 243700 GHz

#Res BW 100 kHz FVEW 3.0 MHz" Sweep 4.000 ms (30

Low Channel

Mid Channel

Avg Type: RMS
Avgiiold: 120120
Exx Guain: -10,00 8

Marker 1 2463267817261 GHz
P

¥ Trig: Free Run
Attan

Ref 30.00 dBm

Center 246200 GHz

Span
#Res BW 100 kHz FVEW 3.0 MHz* Sweep 4.000 ms (;

High Channel

Company: Kohler Co.
Report: 318219A
Job: C-3047
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A Typs: RMS
Trig: Frea Run AvgiHold: 120120
48

Ex Qi -10.008

Mkr1

Center 241200 GHz
#Res BW 100 kHz FVEW 3.0 MHz"

Jueg Type: AMS

Rel 30.00 dBm

Center 243700 GHz Span 28.50 MHz
#Res BW 100 kHz #VBW 3.0 MHz" Sweep 4.000 ms (30000 pts),

Low Channel Mid Channel
[rTT— e —y Y
JMarl:er 1 2.463228865962 GHE B o Fres Run :,V:J:.D: ‘x_lim
Atten: 3 88 Ext Gain: -10.00 &8
Ref 30.00 dBm
Center 246200 GHz
#Res BW 100 kHz FVEBW 3.0 MHz"
High Channel
Company: Kohler Co. Name: DTV Konnect Module
Report: 318219A Page 30 of 64 Model: K-97999-NA
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Cso

[T e —ry

Ay Type: AMS

Marker 1 2.418270042335 GH:

w2 Trig: Free Run
Atten: 36 58

Ref 25.00 dBm

Span 70.00 MHz
Sweep 10.00 ms (30000 pts)

Center 242200 GHz

#Res BW 100 kHz FVEBW 3.0 MHz"

HT40 M

S St oyt - gt BB

g Type: RMS

Marker 1 2.426956331878 G Trig: Frow Fium AvgioLs: 1250

Ref 25.00 dBm

‘Span 70.00 MHz
Sweep 10.00 ms (30000 pts)|

Center 243200 GHz
#Res BW 100 kHz

FVEW 3.0 MHz"

Low Channel

Mid Channel

Avg Type: AMS.
w2 Trig: Free Run Avgicid: 120430
Atten: 36 58 Ext Gain: 10,00 &8

Ref 25.00 dBm

! W'M-N"w M."'o\'i?-gﬂ m

Center 243700 GHz

#Res BW 100 kHz FVEBW 3.0 MHz"

Sweep 10.00 ms (30

[Ty T —ry

Mark 394 56, Avg Type: RMS
Marker 1 2.439463415647 GHz ____ [N e

Attan: 24 8 Ex Quin: 10,00 8

Ref 25.00 dBm

Center 2.44200 GHz
#Res BW 100 kHz

FVEBW 3.0 MHz"

2437 MHz

High Channel

Company: Kohler Co.
Report: 318219A
Job: C-3047

Page 31 of 64

Name: DTV Konnect Module
Model: K-97999-NA
Serial: 02



Laird

5.1.4 AntennaPort Conducted Emissions — Tx Conducted Spurious

Operator Shane Dock
Test Date 11/7/18 —11/8/18
Location Conducted RF Area

Temp./RH. 70 degreesF/23% RH

FCC: 15.247 (d)

Requirement . pss2475.5

Method ANSIC63.10 Section 11.11

Limits:

Test Parameters

Frequency 30-25000 MHz

Settings 100kHz RBW/ 300kHz VBW

EUT Low, Mid, High Checked at Max and Min Power

Note Reference Levels derived from DTS Bandwidth screenshots from the highest PSD
channel fortheirrespective levels. Display lines on plots do not represent limit lines.

Company: Kohler Co. Name: DTV Konnect Module

Report:318219A Page 32 of 64 Model: K-97999-NA

Job: C-3047 Serial: 02
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Table (Worst Case Emissions reported below for each data rate)

1 MBPS 2396.8 -40.9 -25.7 15.2

6 MBPS 2399.5 -30.1 -24.9 5.2

MCSO 2399.2 -31.9 -24.5 7.4

11 MBPS 2399.9 -40.1 -23.6 16.5

54 MBPS 2400.0 -35.7 -27.7 8.0

MCS7 2399.5 -33.9 -28.1 5.8

HT40 MCSO 2394.2 -42.4 -29.5 12.9

HT40 MCS7 2399.8 -39.4 -33.5 5.9
Company: Kohler Co. Name: DTV Konnect Module

Report:318219A Page 33 of 64 Model: K-97999-NA
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Plots (Worst Case for each mode)

1 MBPS Limit at 4.3 dBm —30.0 dB = -25.7 dBm

=T

(I
Readio Sad: None Pask Soarc

Center Freq 2.437000000 GHz

Comar Freq: 2437000000 GHz
AvwgiHcld: = 1810
Ext Gain: -10.00 4B Radic Device: BTS

Ref 20.00 dBm

Span 15 MHz

#VBW 300 kHz Sweep 1467 ms
Occupled Bandwidth

13.778 MHz

12478 kHz OBW Power 9,
x dB Bandwidth 9.950 MHz xdB

Total Power 21.6 dBm

Transmit Freq Error

Mid Channel
6 MBPS Limit at-5.1 dBm - 30.0 dB =-35.1 dBm

LT —T - bt

ERa o sean

'REW 100.00 kHz Conter Frea: 2437000000 GHE

Trig: Frwe Fun Avgitold > 1049

Afcaiadow © BARM: 2048 Ext Gain: 40008 Miadio Devica: BTS

Ref 20.00 dBm

Span 27 MHz]

FVEW 3 MHz Sweep 2.533 ms|

Occupied Bandwidth

16.546 MHz
-15.939 kHz OBW Power

% dB Bandwidth 15.11 MHz xdB

Total Power

Transmit Freq Error

Mid Channel

MCS7 Limit at 1.9 dBm — 30.0 dB =--28.1 dBm

I s e e Bt B

Comar Freq: 2437000000 GHz Peak Searcl
Trig: FreeRen AvwgiHcld: = 1810
wAtte: 30 4B Ext Gain: -10.00 4B Radic Device: BTS

REW 100.00 kHz

Ref 20.00 dBm

Center 2437 GHz
[#Res BIW 100 kHz

Span 29 MHz,

#VEW 3 MHz
Occupled Bandwidth
17.491 MHz

Transmit Freq Error 12,312 kHz OBW Power 9,
x dB Bandwidth 15.12 MHz xdB

Total Power 19.5 dBm

Mid Channel
HT40 MCS7 Limit at -3.5 dBm - 30.0 dB = -33.5 dBm

Company: Kohler Co.

Report: 318219A Page 34 of 64
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b 4:13:00 8 2018
Center Freq 2.442000000 GHz Canter Freq: 2442000000 GHz Radio Sul: None
¥ Trig: Free Run AvglHold: =100
S Gaindow | BARn: 1448 Ext Qs 1000 dB  Radio Davics: BTS

Ref 20.00 dBm

2442 G } ) Span
[#Res BW 100 kHz SVBW 300 kHz Sweep 6.733
Occupled Bandwidth Total Power 18.0 dBm
35.735 MHz
Transmit Freq Error - kHz OBW Power 99,00 %
x dB Bandwidth 5.13 MHz x dB -6.00 dB

High Channel

Company: Kohler Co. Name: DTV Konnect Module
Report: 318219A Page 35 of 64 Model: K-97999-NA
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1 MBPS

30-1000 MHz

—

Marker 1 932.388746292 MHz Mg Type: LogPwr
: Trig: Pres Run Avgiioid: > 120120
Atten: 1038 Ext Giain: 10,00 &8

Marker 1 524.391813060 MHz Mg Type: LogPwr
: Trig: Pres Run AvgiHicid:»12020
Atten: 1038 Ext Giain: 10,00 &8

Ref 10.00 dBm

T 10.00 dBm

‘Btart 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 94.00 ms (30000 pts)

‘Btart 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 94.00 ms (30000 pts)

Low Channel Mid Channel

Marker 1 811.070035668 MHz g Type: Log-Pwr
e Trig: Pres Run AgiHoid >120120
$ G Asteer: 10 dB Ext Gain: -40.00 4B

Ref 10.00 dBm

‘Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 94,00 ms (30000 pts)|

High Channel

Company: Kohler Co. Name: DTV Konnect Module
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MHz

[ e———ry

Marker 1 5060335344511 GHz
o Trig: Pres Run

Fiat Lo
1 G ow Atoan: 16 38 Ex2 Bain: 10,00 8

Ref 15.00 dBm

‘Btart 1.000 GHz
#Res BW 100 kHz

Stop 10.000 GHz

FVEW 300 kHz Sweep E62.0 ms (30000 pts)

1000-10000

[ e———ry

Marker 1 2539051301710 GHz
P

T 15.00 dBm

‘Btart 1.000 GHz
#Res BW 100 kHz

Trig: Pres Run

Fiat Lo
1 G ow Atoan: 16 38 Ex2 Bain: 10,50 8

Stop 10.000 GHz
0 ms (30000 pts)

FVEW 300 kHz

Low Channel

Mid Channel

g Type: Log-Par
Trig: Fres Bun AogiHokd: 36150
Asters: 16 0B Ext Gain: -40.00 4B

Marker 1 2.566852231741 GHz

Ref 15.00 dBm

Start 1.000 GHz
#Res BW 100 kHz

Stop 10.000 GHz
Sweep 8520 ms (30000 pis)|

FVEW 300 kHz

High Channel

Company: Kohler Co.
Report: 318219A
Job: C-3047
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Marker 1 22.420014030468 GHz Mg Type: LogPwr
e Trig: Fres Run Avgtcid: 12908
fiGandow _ Atien: 1638 Ex2 Bain: 10,00 8

Ref 15.00 dBm

Start 10.000 GHz Stop 25.000 GHz
#Res BW 100 kHz #VEW 300 kHz Sweep 1.434 5 (30000 pt

10000-25000 MHz

Marker 1 24.33007 799921 Mg Type: LogPur
e Trig: Fres Run Avgtcid: 18108
fiGandow _ Atien: 1638 Ex2 Bain: 10,50 8

Ref 15.00 dBm

Start 10.000 GHz ) Stop 25.000 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1.434 5 (30000 pis)

Low Channel

Mid Channel

Marker 1 22.830027697590 GHz Mg Type: Log-Peer
v Trig: Free Run Avgiod: 13100
Atieer: 16 dB Ext Gain: -10.00 4B

Ref 15.00 dBm

Start 10,000 GHz i Stop 25.000 GHz
#Res BW 100 kHz SVEW 300 kHz Sweep 1434 5 (30000 pts)

ges

Marker 1 2.396628894296 GHz Mg Type: LogPwr
o Tast e Trig: Fres Run
(fCaiactigh *_ WAthen:; 0 dB

Ref -10.00 dBm

RMN-\WJ WA,

‘Start 2.31000 GHz Stop 2.40000 G
#Res BW 100 kHz FVEW 300 kHz Sweep 10.00 ms (30000

Marker 1 2.487 228024267 GHz Awg Type: Log-Pwr
G AvgiHoid > 178120

" mhzen: 08 Ext Gain: -45.00.d8

Ref -10.00 dBm

‘Btart 2.483500 GHz Stop 2.500000 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 2.000 ms (30000 pts)|

Low Channel

High Channel

Company: Kohler Co.
Report: 318219A
Job: C-3047

Name: DTV Konnect Module
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