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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC
EUT DESCRIPTION: RF4CE ZIGBEE RADIO
MODEL: JOEY 3.0 E97

SERIAL NUMBER: RBEXSDO00303D (Conducted),

RBEXSD00254D ( Radiated)

DATE TESTED: JUNE 14- JULY 10, 2017

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revision section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of any government.

Approved & Released For
UL Verification Services Inc. By: Tested By:

—
,;[ W/ Sy LAJ"ﬁ

hY
DAN CORONIA ROY ZHENG
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WISE PROJECT LEAD WISE LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street

Chamber A(IC: 2324B-1) Chamber D(IC: 22541-1)
Chamber B(IC: 2324B-2) Chamber E(IC: 22541-2)
Chamber C(IC: 2324B-3) Chamber F(IC: 22541-3)
Chamber G(IC: 22541-4)
Chamber H(IC: 22541-5)

L]
B

EEEEN

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.

Chambers A through C are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered
under Industry Canada company address code 22541 with site numbers 22541 -1 through
22541-5, respectively.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

Parameter
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz
Worst Case Conducted Disturbance, 0.15 to 30 MHz
Worst Case Radiated Disturbance, 9KHz to 30 MHz
Worst Case Radiated Disturbance, 30 to 1000 MHz
Worst Case Radiated Disturbance, 1000 to 18000 MHz
Worst Case Radiated Disturbance, 18000 to 26000 MHz

Worst Case Radiated Disturbance, 26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is a RF4CE Zighee Radio.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mWwW)
(MHZz)

2425-2475 ZIGBEE 6.46 4.43

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 0dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit on the channel with higher output power as worst-case scenario.

The EUT can only be investigated in orientations X, therefore, all final radiated testing was
performed with the EUT in X orientation.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
AC Adapter Liteon PB-1180-6ES1 ETC1620121353 N/A
Support Host Echostar JOEY 3.0 E97 RBEXSD00254D N/A
IR remote N/A N/A N/A N/A
Laptop Lenovo T460 PCOC3DUA DoC
AC/DC Adapter Lenovo ADLX65NCC2A |11S45N0263212599465904 DoC
I/O CABLES
1/0O Cable List
Cable |Port # of identical [Connector |Cable Type |[Cable Remarks
No ports Type Length (m)
1 AC 1 AC Un-Shielded1.2 ACMains to AC/DC Adapter]
2 DC 1 DC Un-Shielded1.5 AC/DC Adapter to Laptop
3 HDMI 1 HDMI Shielded 1.2 Laptop to EUT
4 Ethernet |1 RJ45 Un-Shielded1.5 Laptop to EUT
5 USB 1 USB Un-Shielded0.1 USB Dongle
6 Audio 1 Audio Shielded 0.5 Audio cable
7 TNC 1 TNC Shielded 0.1 NA
8 AC 1 AC Un-Shielded1.2 AC Mains to EUT
TEST SETUP

EUT was controlled with IR remote to enable ZIGBEE communications.
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SETUP DIAGRAM FOR TESTS

5B
Terminated

5

Audio
8| Terminated

Antenna
7| terminated

AC/DC
Adapter

AC Adapter

AC MAINS

Note:

5 USB Dongle termination

6 Audio 75 ohm audio cable termination
7 Antenna 50 ohm termination
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Antenna, Broadband Hybrid .
30MH2z to 2000MHz Sunol Sciences JB3 408 11/10/17
Antenna, Active Loop 9kHz-30MHz ETS-Lindgren 6502 T1683 02/17/18
Antenna, Horn 1-18GHz ETS Lindgren 3117 712 01/30/18
Amplifier, 1-18GHz Miteq AFS42-00101800-25-S-42 931 08/26/17
Amplifier, 10kHz-1GHz Agilent (Keysight) 8447D T15  08/26/17
Technologies
Amplifier, 1-8 GHz MITEQ AMF-4D-01000800-30-20p 1156 02/15/18
Spectrum Analyzer, PXA, .
3Hz to 44GHz Keysight N9030A 905 01/11/18
Test Software List

Description Manufacturer | Model Version

Radiated Software UL UL EMC Ver 9.5, June 24, 2015

Conducted Software UL UL EMC Ver 9.5, May 26, 2015

Antenna Port Software UL UL RF Ver 3.9.1, Dec 28, 2015
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7. SUMMARY TABLE

FCC Part o . Test Test
Section Test Description Test Limit Condition Result
1(‘2)%;‘)7 Occupied Bandwidth (6dB) >500KHzZ Pass
2.1051, Band Edge / Conducted

15.247 (d) | Spurious Emission -20dBe Conducted Pass
15.247 TX conducted output power <30dBm Pass
15.247 PSD <8dBm Pass

15.207 (a) AC_quer Line conducted Section 10 Pass

emissions .

15205 Radiated
15' 209’ Radiated Spurious Emission < 54dBuV/m Pass
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8. ANTENNA PORT TEST RESULTS
8.1. ON TIME, DUTY CYCLE
LIMITS
None; for reporting purposes only
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method
RESULTS
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period |Duty Cycle Duty Duty Cycle 1/T
B X Cycle Correction Factor | Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
ZIGBEE 1.00 1.00 1.00 100.00% 0.00 0.010
DUTY CYCLE PLOTS
; : ‘ — RO r»_‘ Trig: Free Run ﬁ:gﬂ‘;;:iﬁﬁS ) Treavensy
IFGain:Low #Arten: 40 dB Auto Tune
o R TER
n 2450000000 o1
StartFreq
2.450000000 GHz|
Stop Freq)
Center 2.450000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 166.4 ms (2001 pts) 8.000000 MHz
e " 37.44ms 6.620 dBm E— - =
3 : : FreqOffset
; 0 Hz
E Scale Type
ferane
NOTE: --
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8.2. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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TEST RESULT TABLE LOW CHANNEL
[ Keysight Spectrum Analyzer - ARG SE0KTT) 31290, Chambes & o] e
E . [ HLIGH AUTE 930816 M un 14,2017
S "“‘:EE FRG-Wide == Trig: Free Run :‘3:}'"2?25%” “HL;;. o Spwn
FGain-Low #Aren: 30 dB DE] Span
Ref Offset 10.5 4B 3.00000000 MHz
9 gBid_Ref 20.00 dBm
- W L]
Channel Frequency 6 dB Bandwidth / Fullspan
(MHz) (MHz)
Zero Span)|
Low 2425 1.596
Middle 2450 1.656 LastSpan)
High 2475 1.434
Signal Track
(Span Zoom)|
Center 2.425000 GHz Span 3.000 MHz|[O" ar
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wa [
MID CHANNEL HIGH CHANNEL
|'_, Keysight Spectrum Analyzer - APVE SIDE0R171.37290, Chamber C ol |_ Keysight Spectrum Analyzer - APVE SDE0R1T)IT290, Chamiber ol
L R ] IGN Span L R 5 ALIGN Al t}::o:_]?::-{lun :;'2[‘.“, Span
PR N00000 m:,f! PHG: Wige —— Trig: Free Run i’::.“ul‘f?z'o';o’ z 0000000 MI‘:EE PG Wide = Trig: Free Run 1@;}‘"3?' 2:?: ':'*:g ‘ ’
IFGain:Low #Atten: 30 d8 Span IFGain:Low #Atten: 30 dB o€ span
Ref Offset 10.5 dB. 3.00000000 MKz Ref Offset 10.5 dB 3.00000000 MHz|
19geidiv_Ref 20.00 dBm 19gaia _Ref 20.00 dBm
W (] 3 -
A FullSpan . FullSpan
Zero Span Zero Span)|
LastSpan LastSpan
signal Track Signal Track
1 (Span Zoom)| 1 (Span Zoom)|
Center 2.450000 GHz Span 3.000 MHz|[°" o Center 2.475000 GHz Span 3.000 MHz|[°" o
#Res BW 100 kHz #VBW 300 kHz #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|

s

Sweep 1.533 ms (1001 pts)
p—

[ |
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8.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Refer to KDB558074 D01 DTS Meas Guidance v04: The transmitter output is connected to the
spectrum analyzer. The RBW is set to 1% to 3% of the 99 % bandwidth and to 1% of the span.
The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer internal
99% bandwidth function is utilized.

RESULTS

Page 16 of 49

UL VERIFICATION SERVICES INC. FORM NO: CCSUP47011
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11747459-E1V3

DATE: 7/10/2017

MODEL: JOEY 3.0 E97 FCC ID:DKNJ2
8.3.1. 99% BANDWIDTH PLOTS AND TABLE
TEST RESULT TABLE LOW CHANNEL
= Keyright Spectrum Anstyzer - AR BIDSOSIT), 37200, Chamber C ) - = [g-ﬂ_
MMH;?-;E;;'MWM:M;@; Tacie Bz o Freguency
oo Rel 2000 dem
Y Center Freq|

2.425000000 GHz|

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2425 2.641
X Center 2425 GH Span 5 MH
Middle 2450 2.605 #Ros BW 29 Kz #VBW 120 kHz Sweep 9.933 me s Step)
auto Man|
R Total Power 6.49 dBm

Hi h 2475 2.576 Occupied Bandwidth

g 2.6410 MHz Freqoffsel

Transmit Freq Error 34.424 kHz % of OBW Power  99.00 % OHz

x dB Bandwidth 4.858 MHz x dB -26.00 dB
- [AE—
MID CHANNEL HIGH CHANNEL
[ Keysight Spectnam Analyzer - ARV SIDS0B17)IT290, Chamber C = — Keysight Spectrum Analyzer - APV BIDSOSIT 37290, Chamber C ==
R¥ 50 0 03:34:26 PM Jun 14, 2017 L R 50 £ [: ALIGN Al 03:47:12 PM Jun 14, 2017
enter Freq 2.450000000 GHz ] g:lgw;;.'-guimwﬂ;:m woorgg ke S Nere Frequency enter Freq 2475000000 GHz | °;:°';,§.":ui‘“°°°°":3::;., g e St Nene Frequency
AFGain:Low #htten: 30 dB Radio Device: BTS AFGain:Low Aten: 30 dB Radio Device: BTS

Ref Offset 106 dB Ref Offset 105 dB
E?):‘E.‘d v Ref 20.00 dBm EE‘).:‘\B":‘ v Ref 20.00 dBm

Center Freq Center Freq|

2.450000000 GHz|

2475000000 GHz|

Center 245 GHz

Span 5 MHz

Center 2475 GHz ‘Span 5 MHz

#Res BW 39 kHz #VBW 120 kHz Sweep 9.933 ms

CF Step
500.000 kHz|

Auto Man

FreqOffset
0 Hz|

LfRes BIW 39 kHz #VBW 120 kHz Sweep 9.933 ms oar Step
laute Man
Occupied Bandwidth Total Power 6.50 dBm
2.6051 MHz FreqOffset
TransmitFreq Error 14157 kHz % of OBW Power  99.00 % oMz
X dB Bandwidth 4599MHz  xdB -26.00 dB
e P

Occupied Bandwidth Total Power 6.16 dBm
2.5756 MHz
Transmit Freq Error -4.693 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.791 MHz x dB -26.00 dB
55 [
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8.4. OUTPUT POWER

LIMITS

FCC 815.247
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v04 spectrum analyzer.

RESULTS
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[ Keysight Spectrum Analyzer - APGSOGISITIAZSTI Y, Temp A =T
RL R 50 0 IN LIGN AUT! 09:21:53 PM
E Shve Type: RMS e Frequeney
enter Freq 2.42500&200 G:;I‘zo: - l_"l Trig: Fres Rum Aw;?ﬂn{ep..)imm ““
IFGain:Low #Atten: 20 4B
I Auto Tune|
Ref Offset 105 dB Mkr1 2. sHz
10desdiv Ref 20.00 dBm 6.461 dBm
Log ¥
Center Freq
) 2425000000 GHz]
ch | Frequency Output Limit | Margin
anne
(MHz) Power (dBm) [ (dBm) | (dB) StartFreq
2420500000 GHz,
Low 2425 6.461 30 -23.539
Middle 2450 6.264 30 -23.736 StopFreq
High 2475 6.079 30 |[-23.921 2428800000 Ghz
CF Step
'900.000 kHz|
lAuto Man|
Freq Offset]
OHz
Scale Type
Center 2.425000 GHz Span 9.000 MHz |-°9 Lin
#Res BW 3.0 MHz #VBW B.0 MHz #Sweep 20.00 ms (1001 pts)
s [
[ Keysight Spectrum Analyzer - APVGINGISITATSTS Y, Temp A lola gj [ Keysight Spectrum Analyzer - AWGSNGISITLATSTS Y, Temp A lola Ej
AL ; EE NATO [09:10:58PHIA 16, 2017 Frequen, RL C E s A e Bl Frequenc
enter Freq 2.450000000 GHz #Avg Type: RMS b quency enter Freq 2.475000000 GHz #Avg Type: RMS P quency
WFE PGy Fast o Trig: Free Run Avg|Hold:>100r100 WFE PNG: Fast == Trig: Fres Run Avg|Hold: 1001100
IFGainLaw SAtten: 20 dB IFGain:Low SAtten: 20 4B
Mkri 2 Auto Tune| Mkri 2 Auto Tune|
Ref Offset 105 dB : o Ref Offset 105 dB o o
10 dBldiv - Ref 20.00 dBm 10 dB/civ Ref 20.00 dBm
Log v Log v
Center Freq Center Freq
$ 2450000000 GHz] ) 2475000000 GHz]
Start Freq| Start Freq
2445500000 GHz, 2470500000 GHz,
Stop Freg) Stop Fregq|
2.464500000 GHz, 2479500000 GHz,
CF Step CF Step
'800.000 kHz| '900.000 kHz|
[Auto Man| lAuto Man,
Freq Offset] Freq Offset]
OHz OHz
Scale Type Scale Type
A A
Center 2.450000 GHz Span 9.000 MHz |-°9 Lin| Center 2.475000 GHz Span 9.000 MHz |0 Lin|
#Res BW 3.0 MHz #VBW 8.0 MHz #Sweep 20.00 ms (1001 pts) #Res BW 3.0 MHz #VBW 8.0 MHz #Sweep 20.00 ms (1001 pts)
s sTaTus s sTatue
[ ! [

NOTE:
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8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2425 6.100
Middle 2450 5.980
High 2475 5.840

NOTE: --
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8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v04.

RESULTS
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TEST RESULT TABLE LOW CHANNEL
e KEytight Spectrum Analyzer - APVE SIDE0R1T), 37290, Chamber C : ) : |-o-f-as l§||_
. - ] #Avg Type: RMS AT Frequency
NFE PNO: Wide Cp) Trig: Free Run Avg|Held >33
1FGain:Low #Atten: 40 dB
Ref Offset 10.5 dB Mkr1 2.42 AutoTune
jggeii _ Ref 30.00 dBm
L. . Center Freq
Channel Frequency PSD Limit Margin 2426000000 GHz
(MHz) (dBm) (dBm) (dB) po——
. 2422500000 GHz
Low 2425 -1.429 8 -9.429 StopFreq
. 2427500000 GHz|
Middle 2450 -1.097 -9.097
. CF Step|
High 2475 -1.167 8 -9.167 e
FreqOffset
0Hz
Scale Type
Center 2.425000 GHz B Span 5.000 MHz|[-°¢ Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 2.533 ms (1001 pts)
o [R—
MID CHANNEL HIGH CHANNEL
| Keytight Spectrum Anahyzer - APVGBGIE1T). 37290, Chamber C : - S - =22 I -y wmm.—wmwm:m( - _ . ol I
L i - : s i m——rr LA p—— 5 i L o | —— a3 s2017 Frequency
WE P Wide Ty Trig: FreeRun AvglHold:=33 WE G Wide T Trig: Free Run AvglHeld:>373
IFGain:Low #Atten: 40 dB IFGain:Lew #Atten: 40 dB
kT Auto Tune| MK 247 Auto Tune
Ref Offset 10.6 dB ’ Ref Offset 105 dB N -
[0 g8/ Ref 30.00 dBm 1ggaiay_Ref 30.00 dBm -
Center Freq| Center Freq
2.450000000 GHz| 2.476000000 GHz|
StartFreq) Start Freq|
¢ 2447500000 GHz ) 242500000 GHz
Stop Freq| Stop Freq
2452600000 GHz| 2477600000 GHz|
CF Step CF Step
500.000 kHz| 500.000 kHz|
Auto Man Auto Man
Freq Offset| FreqOffset
0 Hzj 0Hz
Scale Type Scale Type,
Center 2.450000 GHz * Span 5.000 MHz||-°9 Lin Center 2.475000 GHz Span 5.000 MHz||-°¢ Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 2.533 ms (1001 pts) #Res BW 30 kHz #VBW 91 KHz ‘Sweep 2.533 ms (1001 pts]l
= [T sa [T
NOTE:
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS
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8.7.1. BANDEDGE AND SPURIOUS EMISSIONS PLOTS

e Keyiight Spectnum Anshyzer - AP SDE0RIT) 11290, Chamber € o Lt e Keyight Spectrom Ansbyzer - APV S0608171.37290, Chamber € Lo e
E 5 : ENsEe et £ 42812 00 14,2087 L ; e A & 0408:24 4o 14,2017
. ~7|  Frequency | Frequency
#Avg Type: RMS b 2Avg Type: RMS [}
SIS il ‘W"mf','é““ B:,,‘l\, Fast —s= Trig: Free Run Avg|Held: 100100 WE PG Fast __l Trig: Free Run AvgiHeold: 100100
IFGain:Low #Aten: 40 0B IFGain:Low #Atten: 40 dB
T 5 Auto Tune| 5 Auto Tune,
Ref Offset 105 4B Mkr12.424 72 GHz Ref Offset 105 a8 Mkr1 2
10 0B/ Ref 30.00 dBm 3.132 dBm| Ref 30.00 dBm
Log v T
CenterFreq Center Freq|
(Y 2.400000000 GHz ¥ 2483500000 GHz|
Start Freq StartFreq
2.370000000 GHz 2453500000 GHz|
Y
L & & ki
Stop Freq ‘Stop Freq
2.430000000 GHz 2513800000 GHz|
i i
Center 240000 GHz ‘Span 60.00 MHz CF Step Center 248350 GHz Span 60.00 MHz CF Step
#Res BW 100 kHz #VEBW 300 kHz Sweep 2.267 ms (1001 pts) 6.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts) 000000 MHz]
M {Auto M
e S R AR S - 2 RS | " E_——_—“-_-m - -
N 1 2.424 72 GHz 3.132 dBm N i 247522 GHz 2491 dBm
N 1 240000 GHz 42880 dBm N f 250084 GHz 38625 dBm
N 1 2.370 18 GHz 40526 dBm Freq Offset N f 248350GHz 43143 dBm FreqOffset
OHz 0Hz
Scale Type! Scale Type
Log Lin lLog Lin|
usc Lgismans - g
= Kiysight Spectnum Anahyzer - AP6 SM6081TL X290, Chamber ¢ o |G T [ Yeysight Spectrum dnslyzer - APVE BIDE0K1 7. 37290, Chamber (=
L & NSE DN N G222 PN n7 L [ NS TN N 04:09:11 P Jun 14, 2017
Span 60.0000000 MHz #Ava Type: RMS Span | #Avp Type: RMS. B quency
NFE D Fast —e= Trig: Free Run Avg|Held: 1001100 WE PO Fast —s= Trig: Free Run
IFGain:Low #Amen: 40 0B 8§ IFGaln:Low sAtten: 30 dB
pan T Auto Tune|
Ref Offset 105 48 Mkr1 2 600000000 MHz Ref Offset 105 a8 W
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 20.00 dBm
°g v L] T
0 Center Freq|
13.015000000 GHz
StartF
9 FullSpan » o
4 7
Al 3 {
W ’ " -
W StopFreq
Zero Span 2 GHa|
i
Start 30 MHz Stop 26.00 GHz CF Step
LastSpan #Res BW 100 kHz HVBW 300 kHz Sweep 955.1 ms (3192 pts) | 2587000000 GHz|
{Auto Man|
L ) I S I T T T
E e gnan
X x 38 dBm
N f 7,164 GHz 49,52 dBm FreqOffset
N f 26873 GHz 4257 dBm 0Hz
Signal Track Scale Type
i (Span Zoom)
Center 2.45000 GHz Span 60.00 MHz [°" ol N Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.267 ms (1001 pts) 7 ;
s [ - [R—
[ Keright Spectnum Aasyses - APuESUGHRLT 31290, Charmber C = e [ Wersone Secem elyce - APV BIREOELT) 7290 Chamse € =
C T ea:0420 90 2an 14,200 t s : JGH ALTO {04722 P 14,2017
] Avg Type: RMS Frequency ] v Type: RMS 5| Frequency
WE PhGifas - 10g: FreeRun WL PR fast —e- T Fres Run
IFGain L ow #atten: 30 9B WGainLow #Atten: 30 dB
-7 % T Auto Tune| = Auto Tune|
Ref Offset 105 ¢8 Mkrz 4. ‘,"'J GHz| Ref Offset 105 dB W
10 cB/dv__ Ref 20.00 dBm -46.79 dBm) 10 derdlyRef 20.00 dBm
Log A Log T
ot Center Freq it center Freq
A 13.015000000 GHz L | 13.016000000 GHz|
StartFreq Start Freq|
B 30.000000 MHz - I 30,000000 MHz
L & - VA -
Mo e i P !
Stop Freq W Stop Freq|
26.000000000 GHz 26.000000000 GHz/
Start 30 MHz Stop 26.00 GHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 955.1 ms (8192 pts) | 2597000000 GHz #Res BW 100 kHz #VBW 300 kHz Sweep 955.1 ms (8192 pts) | 2597000000 GHz
M |suto M
| 5 e e ————r e e | - Y NS A A O, L1 G TRV - o
N 1 2450 1.32dBm N 1T f 2475 GHz 144 dBm
@ N 1 4780 GHz 4679 dBm N f 4950 GHz 49.39 dBm
N 1 17.496 GHz 4479 dBm Freq Offset N 1 5.347 GHz 4723 dBm Freqofiset
4 N 1 26.911 GHz 4268 dBm OHz N f 26.245 GHz 42,84 dBm oMz
Scale Type, Scale Type
Log Liny lLog Lin|
use: Lgsmanus - fsans
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9. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uv/im)at3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak and average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS
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9.1. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK PLOT

- Kot Speciam At =z
F [ RFE [50Q DC | [ [ SENSE:INT] [ auGNAUTO — [07:19:02 AM Jul 06, 2017 F
Start Freq 2.320000000 GHz | #Avg Type: RMS TcEf2 345 6 reduaney
PNO: Fast (50 1rig: Free Run Avg|Hold:>100/100 TYPE| M MWWWAAY
IFGain:Low #Atten: 10 dB oer|P EREER
MKr2 2.385 326 GHzZ Ao Tune
10 deidiv__Ref 106.99 dBpV 37.883 dBuV
og
57 _ | : ! - «- i Center Freq
5 ._ | | ‘ 2.380000000 GHz
. StartFreq
et - 2.320000000 GHz
e [ (R T M .
0 e S T— s StopFreg
o 2.440000000 GHz
17.0
Start 2.32000 GHz Stop 2.44000 GHz CF Step
Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.067 ms (8000 pts) 12.000000 MHz
(L3 I —— — T G a Man
N 2386326 GHz 37,885 dBuV
3 : . Freq Offset
4 0 Hz
5 E
6
7
8 Scale Type
9
10 i
11 J |Log Lin|

MSG STATUS
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HORIZONTAL AVERAGE PLOT

m qulghtSpectlumAnllyzu Swept SA [o] & |[et]
\ RF [s0@ oC [ | SENSE:INT] ALIGN AUTO  [07:19:53 AM Jul 06, 2017 E [
|§tan Freq 2.320000000 GHz | #Avg Type: RMS TRACE[TTZ 355 6 requency
PNO: Fast —=— 1rig: FreeRun Avg|Hold: 100/100 TYPE|A Miridtin
IFGain:Low #Atten: 10 dB CETAPPPPP
Mkr2 2.377 885 GHz Auto Tune
E%QdBidiv Ref 106.99 dBuv 26.812 dBpV
97.0 Center Freq

o7 2.380000000 GHz

670 1 ! !
StartFreq
o | | ; _ crssrsindd | 2 320000000 GHz
47.0
27 [
7 0 Q| <> Stop Freq
; ' 2.440000000 GHz
17.0
Start 2.32000 GHz Stop 2.44000 GHz CF Step
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8000 pts) |  12.000000 MHz
Auto Man
[MIMODETRCISC X ] v | FUNCTION ] FUNCTIONWDTH] __FURCTION VALUE Rl e
1 f 2.390 000 GHz 26.458 dBuV
N f 2.377 885 GHz 26.812 dBuV
3 . Freq Offset
4 0 Hz
5 £
6
7
8 Scale Type
9
10 |Lo Lin
11 | i —
« [0 »
MSG STATUS
HORIZONTAL DATA
Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*239 37.02 Pk 319 -20.8 48.12 - - 74 -25.88 356 400 H
*2.385 37.88 Pk 318 -20.9 48.98 - - 74 -25.02 356 400 H
*239 26.46 RMS 319 -20.8 37.56 54 -16.44 - - 356 400 H
*2.378 26.81 RMS 319 -20.9 37.81 54 -16.19 - - 356 400 H

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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MODEL: JOEY 3.0 E97 FCC ID:DKNJ2
VERTICAL PEAK PLOT
= Keysight Spectrum Analyzer - Swept SA o/ e )
L RF 500 DC | | SENSE:INT] | ALIGN AUTO  [07:32:16 AM Jul 06, 2017 S Stat
[Start Freq 2.320000000 GHz | . #Avg Type: RMS TRACE[T2 345 6 e SEe
PNO: Fast 0 Trig: Free Run Avg|Held:>100/100 TYPE| M M
IFGain:Low #Atten: 10 dB per|E ERPRE
MKr2 2.362 988 GHzZ L
9 gBiciv__Ref 106.99 dBuV 36.835 dBpV
9.0 Edit Register’
37 | Names
7 | Register 1
20 ETSI
37.0 — e P . 7 i I T WP T PP o s Register2
7 0 PWR
17.0
Start 2.32000 GHz Stop 2.44000 GHz Register 3
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.067 ms (3000 pts) CBE
IMKRIMODE[TRC]SscL] x| Y | FUNCTION [ FUNCTIONWIDT! FUNCTION VALUE
1 N f 2.390 000 GHz 36.169 dBuV
N f 2.362 988 GHz 36.835 dBuV Register 4
: Last: 713112016
5 - 2:07:36 AM
6
7
g More
10 10f3
1 . =
MSG STATUS
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VERTICAL AVERAGE PLOT

m qulgMSpectmmAnllyzﬂ Swept SA ——
[ RF [so@ obC | [ SENSE:INT] ALIGN AUTO | 07:29:40 AM Jul 06, 2017 - E=BFER X
|§tart Freq 2.320000000 GHz | #Avg Type: RMS TRACE S 5 5 requency
PNO: Fast —»— 1rig: Free Run Avg|Held: 100/100 TYPE|A My
IFGain:Low #Atten: 10 dB DETIAP PPPP
Mkr2 2.386 151 GHz Auto Tune
E%QdBidiv Ref 106.99 dBuvV 26.294 dBuV
- Center Freq

57.0 2.380000000 GHz

.;7 |: 1 1 1 # o
StartFreq
57.0 | .‘ i sroteed | 2320000000 GHz
47.0
7.0 <
/
7.0 . (}I - B Stop Freq
2.440000000 GHz
17.0
Start 2.32000 GHz Stop 2.44000 GHz CF Step
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8000 pts) 12.000000 MHz
Auto Man
(MKRIMODE[TRCISCLL X | Y | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE |
1 f 2.390 000 GHz 25.030 dBuV
N f 2.386 151 GHz 26.294 dBuV
3 . Freq Offset
4 0 Hz
5 E
6
7
8 Scale Type
9
10 |Lo Lin
11 | —
4 m L3
MSG STATUS
VERTICAL DATA
Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
*2.39 36.17 Pk 319 -20.8 47.27 - - 74 -26.73 262 147 Vv
*2.363 36.84 Pk 319 -20.7 48.04 - - 74 -25.96 262 147 v
*2.39 25.03 RMS 319 -20.8 36.13 54 -17.87 - - 262 147 v
*2.386 26.29 RMS 31.9 -20.9 37.29 54 -16.71 - - 262 147 v

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK PLOT

B = Keysight Spectrum Analyzer - Swept SA o)l ==
M LS | RF [so@ bC [ | | SENSE:INT] ALIGN AUTO  [07:07:32 AM Jul 06, 2017 F
[Start Freq 2.460000000 GHz | #Avg Type: RMS TRAGE[23 45 6 akiabind
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100 TYPEIM
IFGain:Low #Atten: 12dB peT|P P 4 P PP
Mkr2 2.484 021 GHzZ At:Tune
10 dB/div  Ref 108.99 dBpV 41.368 dBuv
Log Y
990 Center Freq
i 2511500000 GHz
69,0 StartFreq
3.0 2.460000000 GHz
48.0 o . L !
o P 9
- Stop Freq
o 2.563000000 GHz
191

Start 2.46000 GHz Stop 2.56300 GHz CF Step
#Res BW (CISPR) 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (3000 pts) 10.300000 MHz
_— FUNCTION WIDTH FUNCTION VALUE fute W
2.483 500 GHz 42.121 dBuV
. N f 2.484 021 GHz 41.368 dBuV FreqOffset
g 1 0 Hz
6
7
8 Scale Type
9
10
11 | |Log Lin
MSG STATUS
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REPORT NO: 11747459-E1V3

DATE: 7/10/2017

MODEL: JOEY 3.0 E97 FCC ID:DKNJ2
HORIZONTAL AVERAGE PLOT
== Keysight Spectrum Analyzer - Swept SA o |67 |[nE3m)
M L s | RF [50Q DC | | SENSE:INT] ALIGN AUTO  [07:06:33 AM Jul 06, 2017 [
|_ #Avg Type: RMS TRACE[[ 23456 Frequency
PNO: Fast —»— 1rig: Free Run TYPE|A WARSAAAAY
IFGain:Low #Atten: 12 dB CETAPPPPP
MKr2 2.483 802 GHz Auto Tune
10 dBidiv Ref 108.99 dBuv 32.63 dBpV
og
= - Center Freq
59.0 2511500000 GHz
790
3.0
StartFreq
oL ] 2.460000000 GHz
49.0 T
. 3 2
39.0 4
. — ““\QM _ : Stop Freq
B It M 2563000000 GHz
19.0
Start 2.46000 GHz Stop 2.56300 GHz CF Step
#Res BW (CISPR) 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8000 pts) 10.300000 MHz
FUNCTION WIDTH FUNCTION VALUE IS Auto Man
1 N 1 f 2.483 500 GHz 32.09 dBuV
N 1 f 2.483 802 GH 32.63 dBuV
3 z . Freq Offset
4 0 Hz
5 =
6
7
8 Scale Type
9
10 |Lo Lin
11 | —
4 m »
MSG STATUS
HORIZONTAL DATA
Frequency Meter Det AF T862 Amp/Cbl/Flitr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
*2.484 42.12 Pk 323 -23.1 51.32 74 -22.68 254 126 H
*2.484 41.37 Pk 323 -23.1 50.57 - - 74 -23.43 254 126 H
*2.484 32.09 RMS 323 -23.1 41.29 54 -12.71 - 254 126 H
*2.484 32.63 RMS 323 -23.1 41.83 54 -12.17 254 126 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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MODEL: JOEY 3.0 E97 FCC ID:DKNJ2
VERTICAL PEAK PLOT
= Keysight Spectrum Analyzer - Swept SA o/ e )
M oL s | RF [50Q DC | | | SENSE:INT] ALIGN AUTO  [06:58:54 AM Jul 06, 2017
[ | #Avg Type: RMS ch 5is6| frequency
- Trig: Free Run Avg|Held:>100/100 TYPE| M ¥ty
oo, ™ uAten: 1208 vet|P PPPPP
MKr2 2.485 785 GHz Apn.Tone
0 gBiciv__Ref 108.99 dBuV 38.777 dBpV
9.0 Center Freq
83.C 2.511500000 GHz
e StartFreq
1 NET * i 2.460000000 GHz
3.0 fuw <?’ LS e i o s = ey < e ey v " =
- Stop Freq
o 2.563000000 GHz
19.0
Start 2.46000 GHz Stop 2.56300 GHz CF Step
#Res BW (CISPR) 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (3000 pts) 10.300000 MHz
(W MobETRCSC] x| Y T FUNCTION | e I W
1 N f 2.483 500 GHz 40.962 dBuV
. N f 2.485 785 GHz 38.777 dBuV FreqOffset
4 0 Hz
5 £
6
7
8 Scale Type
9
10 i i
1 i = |"°g kin

MSG

STATUS
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REPORT NO: 11747459-E1V3

DATE: 7/10/2017

MODEL: JOEY 3.0 E97 FCC ID:DKNJ2
VERTICAL AVERAGE PLOT
— Keysight Spectrum Analyzer - Swept SA (=& o=l
e RF [50Q DC [ [ SENSE:INT] ALIGN AUTO  [06:57:02 AM Jul 06, 2017 Frequenc I
[Start Freq 2.460000000 GHz _ #Avg Type: RMS TRACEIT> 345 6 aueney
PNO: Fast —»— 1rig: Free Run TYPE|A WARSAAAAY
IFGain:Low #Atten: 12 dB CETAPPPPP
MKr2 2.485 785 GHz Auto Tune
10 dBidiv Ref 108.99 dBuv 29.80 dBpV
og
99.0 Center Freq
3 2 2511500000 GHz
79.0 —
- R StartFreq
oL i 1 2.460000000 GHz
49.0 } 1
39.0 L. ( 2
. _e “_2 Stop Freq
s R ST SIS R R SO ST T P S TR PSSR Y Y SRS P e pe g WUy ey P PRI SRy AR SPYOR Y P 2 563000000 GHz
19.0
Start 2.46000 GHz Stop 2.56300 GHz CF Step
#Res BW (CISPR) 1.0 MHz #VBW 3.0 MHz Sweep 1.067 ms (8000 pts) 10.300000 MHz
FUNCTION WIDTH FUNCTION VALUE IS Auto Man
1 N 1 f 2.483 500 GHz 30.82 dBuV
N 1 f 2.485785 GH 29.80 dBuV
3 z . Freq Offset
4 0 Hz
5 =
6
7
8 Scale Type
9
10 |Lo Lin
11 . e =n
MSG STATUS
VERTICAL DATA
Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
*2.484 40.96 Pk 323 -23.1 50.16 74 -23.84 344 340 \2
*2.486 38.78 Pk 323 -23.1 47.98 - - 74 -26.02 344 340 Vv
*2.484 30.82 RMS 323 -23.1 40.02 54 -13.98 - 344 340 \
*2.486 29.8 RMS 323 -23.1 39 54 -15 344 340 \2

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

1 . i ——

Roadiated Emissions Meter

@5
Jipments
05 t
35|
TEL
55/
45 + ¥ ]
e
U‘M M
PR S — o R --I_- — '.‘8
on (5, ="\.i' h [ e ey F 3 G i £ 4.-.= — 5 de P
FCC Portl i st 15 26 1 R 1 1
LOW CHANNEL VERTICAL
i L Fremo omber 6 Jul 2B D
ladiated Emissions 3-Meter 1
a5 117474358
Jipments
a5
35|
751
= 551
551 o
45 ‘ 5 2
PR S — o R --I_- — '.‘8
Frequency (GHz)
o (G ET) fittn D, o - Fia  Winpa/Tod: [ Flarge (Giiz REw i [ we oy gaifode

FCC Port1SC 2 4GHz RSE. 15T 38815 26 Jun 2045 FRev 8.5 81 Dec 2816

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floo
which was at least 20dB below the specification limit.
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det 'AFT862 (dB/m) Amp)/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *1.328 37.36 Pk 29.5 -23.5 0 43.36 - - 74 -30.64 0-360 200 4
2 *1.462 36.17 Pk 28.7 -23.3 0 41.57 - - 74 -32.43 0-360 101 v
3 *4.799 34.62 Pk 34.2 -27.6 0 41.22 - - 74 -32.78 0-360 200 4
6 *12.399 28.36 Pk 389 -18.9 0 48.36 - - 74 -25.64 0-360 200 2
4 5.999 35.29 Pk 353 -26.5 0 44.09 - - - - 0-360 101 Vv
5 6.479 30.97 Pk 357 -24.2 0 42.47 - - - - 0-360 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T862 Amp/Chl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.327 41.79 PK2 29.5 -23.5 0 47.79 - 74 -26.21 98 173 A
*1.328 25.35 MAv1 29.5 -23.5 0 31.35 54 -22.65 - 98 173 v
*1.463 43.08 PK2 28.7 -233 0 48.48 - - 74 -25.52 110 187 \2
*1.462 25.34 MAv1 28.7 -233 0 30.74 54 -23.26 - 110 187 Vv
*4.8 39.47 PK2 34.2 -27.6 0 46.07 - - 74 -27.93 164 201 A
*48 30.37 MAv1 34.2 -27.6 0 36.97 54 -17.03 - 164 201 v
*12.398 33.79 PK2 389 -18.9 0 53.79 - 74 -20.21 234 201 v
*12.399 21.32 MAv1 389 -18.9 0 41.32 54 -12.68 - 234 201 Vv
6 38.87 PK2 353 -26.5 0 47.67 - - - - 252 102 A
6.48 36.26 PK2 357 -24.2 0 47.76 - - - - 34 115 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11747459-E1V3
MODEL: JOEY 3.0 E97

DATE: 7/10/2017
FCC ID:DKNJ2

MID CHANNEL HORIZONTAL

B ——r

ted Emissions 3-Meters

18 18
Frequerncy (GHz)
fange (G T Fef/ftin  Dut/fvy Type Samep Fia Wapsifode Fosltion | Fange (@ir PR Rel/ftin  Detifvg Type - Tis  Voeaifode  Fosition
CC Port1SC 2. 4GHz RSE 15T 30915 26 Jun 2015 i 5 @1 Doc 2816
15t Fremont,5m Chomber A 5 Jul 2B1 3:32:1
Meters
185
ents

a5;

BS|

751
3 gsl
@

o PO RTINS Ch W R IO TYRNTUURRTIISN. (SOUUTRRNUS SN NOUNRSRIVRTRIOr! ~NPS OOUTOTTIOUTY: (NUVOUNIVTIs VNRUTUTNTY: (IVTNRUN SUPIVURL: -EVOVNY T OYeOoO TN

@ =
a5 5
45 = &6
£
a
P
18 18
Frequency (GHz)
fange (G CTT] Fef/ftin  Det/fvg Type Saep Fia Wispe/ode  Fosibion | Fange (Hic FEWTR Ref/fitn  Delifvg Tupe Samep Tis  Voepafode  Fosition

CC Port1SC 2. 4GHz RSE 15T 30915 26 Jun 2015 oy 9.5 81 Dac 2816

which was at least 20dB below the specification limit.
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT862 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *1.057 34.74 Pk 27.2 -24 0 37.94 - - 74 -36.06 0-360 101 H
2 *1.299 35.12 Pk 29.4 -23.5 0 41.02 - - 74 -32.98 0-360 200 \
4 *4.8 3431 Pk 342 -27.6 0 40.91 - - 74 -33.09 0-360 200 A
3 3 37.8 Pk 323 -21.5 0 48.6 - - - - 0-360 101 \
5 6 35.78 Pk 353 -26.5 0 44.58 - - - - 0-360 101 v
6 6.479 3115 Pk 35.7 -24.2 0 42.65 - - - - 0-360 200 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT862 Amp/Cbl/Fltr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
*1.057 43.57 PK2 27.2 -24 0 46.77 - - 74 -27.23 62 309 H
*1.057 27.45 MAv1 27.2 -24 0 30.65 54 -23.35 - 62 309 H
*1.299 48.03 PK2 29.4 -23.5 0 53.93 - - 74 -20.07 192 192 \
*1.299 24.07 MAv1 29.4 -23.5 0 29.97 54 -24.03 - 192 192 v
*48 40.36 PK2 34.2 -27.6 0 46.96 - - 74 -27.04 295 235 \Y
*48 31.42 MAv1 34.2 -27.6 0 38.02 54 -15.98 - 295 235 \
3 37.61 PK2 323 -21.5 0 48.41 - - - - 87 369 \
6 38.38 PK2 353 -26.5 0 47.18 - - - - 124 103 v
6.48 37.15 PK2 35.7 -24.2 0 48.65 - - - - 107 206 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

HIGH CHANNEL HORIZONTAL

UL _Fremont,5m Chomber 6 Jul 2B 3: 14
1ted Emissions Meter
B5|
men
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! - MM
- | e
Freguer Hz
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FEC Portt GH: 15t 15 26 1 il 1D !
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95
35|
TEL
=51
551
451 -
45 = =]
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FEC Port1SC 2. 4GHz BSE 15T 30915 26 Jun 2045 lov 9.5 81 Dec 2816 [

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det ‘AF 1862 (dB/m) “Amp/Cbi/Fitr/Pad (dB) C Corr (dB) Corrected “Avg Limit (dBuV/m) Margin Peak Limit (dBuv/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *1.059 36.64 Pk 27.2 -24 0 39.84 - - 74 -34.16 0-360 101 \
3 *1.309 36.7 Pk 29.4 -23.6 0 42.5 - - 74 -315 0-360 200 \%
4 *1.701 36.09 Pk 29 -23.3 0 41.79 - - 74 -32.21 0-360 200 \
5 *4.799 33.27 Pk 342 -27.6 0 39.87 - - 74 -34.13 0-360 200 v
6 5.76 32.96 Pk 35 -26 0 41.96 - - - - 0-360 200 \
1 5.999 34.81 Pk 353 -26.5 0 43.61 - - - - 0-360 199 H
7 6.48 3135 Pk 35.7 -24.2 0 42.85 - - - - 0-360 200 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T862 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*1.06 45.08 PK2 27.2 -24 0 48.28 - 74 -25.72 97 101 2
*1.059 26.27 MAv1 27.2 -24 0 29.47 54 -24.53 - - 97 101 Vv
*1.309 36.11 PK2 29.4 -23.6 0 41.91 - 74 -32.09 8 239 A
*1.309 24.12 MAv1 29.4 -23.6 0 29.92 54 -24.08 - - 8 239 v
*1.701 37.45 PK2 29 -233 0 43.15 - 74 -30.85 223 389 \2
*1.701 24.65 MAv1 29 -233 0 30.35 54 -23.65 - - 223 389 Vv
*4.8 39.14 PK2 34.2 -27.6 0 45.74 - 74 -28.26 298 175 A
*48 29.17 MAv1 34.2 -27.6 0 35.77 54 -18.23 - - 298 175 v
5.759 35.59 PK2 35 -26 0 44.59 - 161 201 v
6 40.4 PK2 353 -26.5 0 49.2 - - - - 286 245 H
6.48 36.72 PK2 35.7 -24.2 0 48.22 - - - - 109 201 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

9.2. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

3t 1888
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

BELOW 1 GHz TABLE

Radiated Emissions

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *335.295 41 Qp 18 -29.2 29.8 46.02 -16.22 335 102 H
2 56.1175 50.62 Qp 11.2 -30.9 30.92 40 -9.08 191 133 Vv
3 65.5097 52.49 Qp 12.4 -30.8 34.09 40 -5.91 222 115 Vv
4 107.3927 45.26 Qp 16.1 -30.5 30.86 43.52 -12.66 181 100 Vv
5 209.9743 50.97 Qp 14.5 -29.9 35.57 43.52 -7.95 31 102 Vv
6 554.9739 36.49 Qp 22.4 -28.6 30.29 46.02 -15.73 29 124 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

9.3. WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL AND VERTICAL PLOTS

oo
‘v“'""wl:as'.-m:é;,,-w
T i

NOTE: KDB 937606 OATS and Chamber Correlation Justification

- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

Trace Markers

Marker Frequency Meter Det Loop Cbl Dist Corrected Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 300m | (dBuVolts) | (dBuV/m)
4 .01643 43.03 Pk 16.8 1 -80 -20.07 63.27 -83.34 43.27 -63.34 0-360
.02263 43.19 Pk 15 1 -80 -21.71 60.49 -82.2 40.49 -62.2 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chbl Dist Corrected QP Limit Margin Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuVv/m) (dB) Limit (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts) (dBuv/m)
2 18.12349 17.09 Pk 9.9 6 -40 -12.41 29.5 -41.91 - 0-360
5 18.26026 19.26 Pk 9.9 6 -40 -10.24 29.5 -39.74 - - - - 0-360
6 25.41862 24.25 Pk 8.8 7 -40 -6.25 29.5 -35.75 - - - - 0-360
3 25.6759 17.63 Pk 8.8 7 -40 -12.87 29.5 -42.37 - - - - 0-360

Pk - Peak detector
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

9.4. WORST-CASE 18 to 26 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

HORIZONTAL PLOT

| psUl_EMC

ety

VERTICAL PLOT

| psUL_EMC
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

Trace Markers

Marker Frequency Meter Det T449 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.366 41.13 Pk 323 -25.1 -9.5 38.83 54 -15.17 74 -35.17
2 21.331 41.77 Pk 331 -25.2 -9.5 40.17 54 -13.83 74 -33.83
3 25.121 45.3 Pk 343 -24.6 -9.5 45.5 54 -8.5 74 -28.5
4 18.826 41.6 Pk 324 -25 -9.5 39.5 54 -14.5 74 -345
5 20.125 41.4 Pk 32.8 -25.2 -9.5 39.5 54 -14.5 74 -34.5
6 23.982 44.57 Pk 33.9 -24.3 -9.5 44.67 54 -9.33 74 -29.33

Pk - Peak detector
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

10. AC POWER LINE CONDUCTED EMISSIONS
LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
05-5 56 46
5-30 60 50

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 11747459-E1V3

MODEL: JOEY 3.0 E97

DATE: 7/10/2017
FCC ID:DKNJ2

6 WORST EMISSIONS
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REPORT NO: 11747459-E1V3 DATE: 7/10/2017
MODEL: JOEY 3.0 E97 FCC ID:DKNJ2

LINE 1 and 2 RESULT

Trace Markers

Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading Cl&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
1 .15675 35.09 Qp 1 1 10.1 45.39 65.63 -20.24 - -
2 .159 25.56 Ca 1 1 10.1 35.86 - - 55.52 -19.66
3 .3705 35.93 Qp 0 1 10.1 46.13 58.49 -12.36 - -
4 .36825 32.54 Ca 0 1 10.1 42.74 - - 48.54 -5.8
5 .3885 34.4 Qp 0 1 10.1 44.6 58.1 -13.5 - -
6 .393 29.56 Ca 0 1 10.1 39.76 - - 48 -8.24
7 1.599 21.66 Qp 0 1 10.1 31.86 56 -24.14 - -
8 1.6215 13.27 Ca 0 1 10.1 23.47 - - 46 -22.53
9 4.047 19.87 Qp 0 1 10.1 30.07 56 -25.93 - -
10 4.056 9.24 Ca 0 1 10.1 19.44 - - 46 -26.56
11 18.447 20.96 Qp 0 3 10.3 31.56 60 -28.44 - -
12 18.447 14.46 Ca 0 3 10.3 25.06 - - 50 -24.94

Qp - Quasi-Peak detector
Ca - CISPR average detection

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class BQP Class B Avg (dB)
13 .16575 34.34 Qp 0 0 10.1 44.44 65.17 -20.73 - -
14 .17025 26.26 Ca 0 1 10.1 36.46 - - 54.95 -18.49
15 .36375 33.84 Qp 0 1 10.1 44.04 58.64 -14.6 - -
16 .36262 29.92 Ca 0 1 10.1 40.12 - - 48.67 -8.55
17 .38625 32.96 Qp 0 1 10.1 43.16 58.14 -14.98 - -
18 .39075 27.65 Ca 0 1 10.1 37.85 - - 48.05 -10.2
19 1.61925 22.41 Qp 0 1 10.1 32.61 56 -23.39 - -
20 1.6215 13.45 Ca 0 1 10.1 23.65 - - 46 -22.35
21 3.88725 19.96 Qp 0 1 10.1 30.16 56 -25.84 - -
22 3.8895 9.04 Ca 0 1 10.1 19.24 - - 46 -26.76
23 16.953 21.43 Qp 0 2 10.3 31.93 60 -28.07 - -
24 16.95975 15.14 Ca 0 2 10.3 25.64 - - 50 -24.36

Qp - Quasi-Peak detector
Ca - CISPR average detection
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