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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Valve Corporation
10400 NE 4th Street, Suite 1400
Bellevue, WA 98004 U.S.A.
EUT DESCRIPTION: Valve Left Controller
MODEL: 1005

SERIAL NUMBER: Conducted: 1880275
Radiated: 1880276

DATE TESTED: OCTOBER 31, 2018 - NOVEMBER 9, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

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 revisions 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 the U.S. government.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 v05, RSS-GEN Issue 5, and RSS-
247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, 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 47658 Kato Rd
X] Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) Xl Chamber I (ISED:2324A-5)
[ Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) |:| Chamber J (ISED:2324A-6)

] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

OO0

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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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

RADIATED EMISSIONS

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)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

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

5.1. EUT DESCRIPTION
The EUT is a Valve Left Controller.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mw)
(MHz)

2402 - 2480 Valve Protocol 4.76 2.99

5.1. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band (GHz) | Antenna Peak Gain (dBi)
2.4 0.90

5.2. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was VRC version: 1538763457.

The test radio version software used during testing was 1538760414.
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5.3. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was

determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.
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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer |Model Serial Number FCCID
Laptop Lenovo TPOOO50C PCOC3DUA DoC
Laptop AC/DC Adapter |[Lenovo ADLX45DLC2A |8SSA10E75792UI1CZ641CLB1 |DoC
Laptop DELL Inspiron15 B871412 DoC
Laptop AC/DC Adapter |DELL HAG65NS5-00 AO065R039L DoC
I/O CABLES
1/O Cable List

Cable |Port # of identical |Connector |Cable Type |Cable Remarks
No ports Type Length (m)

1 AC 1 AC Unshielded 1 AC Mains to AC/DC Adapter

2 DC 1 DC Unshielded 1.5 AC/DC Adapter to Laptop

3 usB 1 usB Shielded 1 Laptop to EUT

4 Antenna 1 SMA Unshielded 0.08 To spectrum analyzer
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TEST SETUP
The EUT is connected to a test laptop during the tests. Test software exercised the EUT.

SETUP DIAGRAM — CONDUCTED TEST

Spectrum
Analyzer

AC/DC Adapter

AC MAINS
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SETUP DIAGRAM - AC LINE CONDUCTED TEST AND RADIATED TEST

Antenna/Amp
Radiated Test

Spectrum Analyzer

2

ACIDC Adapter .
11
AC MAINS/ LISN '

ﬁ
-

Conducted Test
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6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6.

6 dB BW: ANSI C63.10 Section 11.8.1. Option 1

Output Power: ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Power Spectral Density; ANSI C63.10 Section 11.10.3 Method AVGPSD-1.

Radiated emissions non-restricted frequency bands: ANSI C63.10 Section 11.12.1

Radiated emissions restricted frequency bands: ANSI C63.10 Section 11.12.1.

Conducted emissions in restricted frequency bands: ANSI C63.10 Section 11.12.2.

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across ON
and OFF times DC correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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7. 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 ID Num Cal Due | Last Cal
6 port rf switch, 1-18GHz Pasternack PE7159 171455 08/01/2019 | 08/01/2018
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB3 T130 06/18/2019 | 06/18/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 05/25/2019 | 05/25/2018
AFS42-
RF Amplifier, 1-18GHz MITEQ 00101800-25-S- 171460 08/01/2019 08/01/2018
42
18-26.5 GHz Horn Antenna Seavey Division MWH-1826/B T447 6/16/2019 @ 6/16/2018
Pre-Amp 1-26.5 GHz Agilent 8449B T404 3/9/2019 3/9/2018
L.I.S.N. FCC INC. FCC LISN 50/250 T1310 06/15/2019 | 06/15/2018
L.I.S.N. FCC INC. FCC LISN 50/250 T24 03/06/2019 | 03/06/2018
EMI Receiver Rohde & Schwarz ESR T1436 02/21/2019 | 02/21/2018
Antenna, Actve -oop OkHz- Com-Power Corp. AL-130R PRE0165308 12/13/2018 12/13/2017
Power Meter, P-series single Agilent (Keys_lght) N1911A T1269 04/05/2019  04/05/2018
channel Technologies
Power Sensor, P-series, 50MHz Agilent (Keysight)
to 18GHz, Wideband Technologies N1921A T1225 04/10/2019 | 04/10/2018
PXA Spec”“ﬂéﬂi'yze“ 3Hz 1o Keysight N9030A T1113 12/21/2018  12/21/2017
PXA Spew“ﬂéﬂi'ﬂe“ sHzto Keysight N9030A 7339 9/11/2019  9/11/2018
Spectrum Analyzer, PXA, 3Hz Agilent (keysight) N9030A T1466  11/25/2018 11/25/2017
to 44GHz Technologies
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 | 04/25/2019 | 04/25/2018
Test Software List
Description Manufacturer |(Model Version
Radiated Software UL UL EMC Rev 9.5, Jun 22,2018
Antenna Port Software UL UL RF Rev8.9.1, Oct 18, 2018
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
Valve Protocol 0.348 1.500 0.232 23.20% 6.35 2.874
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DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  DC SEMSE:INT] ALIGN AUTO 05:29:57 P Oct 31, 2018 Fi
[Center Freq 2.440000000 GHz | #Avg Type: RMS e [55 6 requency
n —— Trig:Free Run Avg|Hold: 111 T
PHO: Fast [P R
IFGain:Low Atten: 26 dB DET
AMKr3 1.500 ms Auto Tune
19 geiciy__Ref 17.00 dBm 0.026 dB
7.0 Center Freq
am ] 2.440000000 GHz
-13.0
=0 StartFreq
o 2.440000000 GHz
-3.0
-530
. StopFreq
2.440000000 GHz
730
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 4.000 ms (1001 pts) 8.000000 MHz
Wi S R A N R N2 BRI -~ |- Man
1 1760 s 5535 dBm
2 t oAy 3430 s (A) 0.600 dB
M t A 1500 ms (A) 0.026 dB Freq Offset
4 0Hz
5
6
7
8
9
10 3
1 a
< | =
MSG STATUS
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8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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Channel

Frequency
(MH2z)

99% Bandwidth
(kH2z)

Low

2402

885.52

Middle

2440

893.21

High

2480

894.36

Agiient Spectrum Analyzer - APY,3.1(101818), 12981 KW, Agilent Spectrum Analyzer - APYE.2.1{101818),17951 KW, Temp A
n W T EINT FUATO0510:11 PMHoY 02,2018 Frequency L a SEE I KHATO oS o 02,208 Frequency
a Cent ; 2 402000000 GH; Radio Std: Ne a Center Freq: 2430000000 GH: Radio Std: N
enter Freq 2.402000000 GHz T;;:.F’ 2 Avng:Id:iDm lo one enter Freq 2.440000000 GHz T::-.F:-;.r?un Avng:\d‘ 200 lo one
MFGaindlow  BAtten: 30 dB Radio Device: BTS AFGainLow  SAften:30 df Radio Device: BTS
Ref Offset 102 dB. Ref Offset 102 dB.
0 dB/div Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log
Center Freq| CenterFreq|
2.402000000 GHz| 2.440000000 GHz
|
Center 2402 GHz Span 2 MHz CF Step Center 2.44 GHz ‘Span 2 MHz, CF Step
#Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms, 200,000 kHz #Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms| 200,000 kHz
lAuto Man) lAuta Man|
Occupied Bandwidth Total Power 6.65 dBm QOccupied Bandwidth Total Power 6.47 dBm
885.52 kHz p— 893.21 kHz p——
Transmit Freq Error 3.926 kHz OBW Power 99.00 % 0Hz] Transmit Freq Error 1.256 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.133 MHz x dB -26.00 dB x dB Bandwidth 1.166 MHz xdB -26.00 dB
usc STars wsc Tamus
T 3 % SENEN ST 06 16:00 NG Oz, 2018 Frequency
Center Freq: 2450000000 G Radio Std: Ne
enter Freq 2.480000000 GHz L T::f:"":';w o Av“l:“‘ om0 adio Std: None
MFGainlow  BAmen: 30 9B Radio Davica: BTS
Ref Offset 102 dB
0 dBidiv Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 2.48 GHz Span 2 MHz|
LiRes BW 12 kHz #VBW 36 kHz #Sweep 100 ms e Step
lauta Man|
Qccupied Bandwidth Total Power 6.53 dBm
894.36 kHz p——
Transmit Freq Error -875 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.080 MHz x dB -26.00 dB
wsc STars
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8.3. 6 dB BANDWIDTH
LIMITS

FCC §15.407 (e)
RSS-247 5.2 (a)

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

RESULTS
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Channel Frequency
(MHz)

(MHZz)

6 dB Bandwidth

Minimum Limit
(MHZz)

Low 2402

0.503

0.5

Middle 2440

0.502

0.5

High 2480

0.505

0.5
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Agilent Spectrum Analyzer
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Log Log
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2.402000000 GHz| 2.440000000 GHz
StartFreq| StartFreq|
5 . 2.401600000 GHz| \)}{{ ’ 2.439500000 GHz|
Stop Freq| Stop Freq
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CF Step| CF Step|
100.000 kHz| 100.000 kHz|
lAuto Man) lnuta Man|
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Center 2.4020000 GHz Span 1.000 MHz| Center 2.4400000 GHz ‘Span 1.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
o Stans wsa s

LOW CHANNEL

MID CHANNEL

Agilert Spectrum Anslyzer - AP¥B.9.1(101818),12981 KW, Temp A
L A 2 o 06:14:35
enter Freq 2.480000000 GHz #avg Type: RMS ™ Frequency
PHO: Wide (0 110 100 T
IFGainLow  BAtten: 40 dB 2
o =0 = Auto Tune
Ref Offset 10.2 dB AMKr1 43;5 KHz
0dBldiv  Ref 30.00 dBm .354 dB
Log
CenterFreq
2.480000000 GHz|
StartFreq
g ¢ 2479600000 GHz
A
Stop Freq
2.4B0600000 GHz|
CF Step|
100,000 kHz|
|Aute Man|
Freq Offset
O Hz|
Center 2.4800000 GHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
sc Stans
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018

FCC ID: 2AES41005 IC: 20207-1005
8.4. OUTPUT POWER
LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
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REPORT NO: 12561386-E1V2

FCC ID: 2AES41005

DATE: 12/20/2018
IC: 20207-1005

Tested By: 12981 KW
Date: 11/2/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.75 30 -25.250
Middle 2440 4.76 30 -25.240
High 2480 4.74 30 -25.260
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
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REPORT NO: 12561386-E1V2
FCC ID: 2AES41005

DATE: 12/20/2018
IC: 20207-1005

Tested By: 12981 KW
Date: 11/2/2018
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 4.65
Middle 2440 4.66
High 2480 4.64
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018

FCC ID: 2AES41005 IC: 20207-1005
8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

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.

RESULTS
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FCC ID: 2AES41005

DATE: 12/20/2018
IC: 20207-1005

Channel | Frequency PSD Limit Margin
(MH2z) (dBm/3kHz) [ (dBm/3kHz) (dB)
Low 2402 -8.409 8 -16.409

Middle

2440

-8.466

8

-16.466

High

2480

-8.449

8

-16.449

U o : A T i 8
#Avg Type: RMS Frequency #Avg Type: RMS Frequency
BB AT T [0 D008 G,':g e +‘ Trig: Free Run Av:?nv‘l:.‘lﬂnﬂnﬂ onkar Freq 2440000000 G;!:ﬁ_m. 5 Trig:Free Run Av‘;l‘Hv‘\‘:"lnﬂMﬂn
[FGaincLiw  BAmen: 40 dB IFGainclow  #ARen: 40 4B
Ref Offeet 102 8 MK 2.402 020 GHZ] Auto Tunei e Offset 102 08 MKr1 2,440 018 GHZ Auto Tune
9¢eicly_ Ref 30.00 dBm -8.409 dBm /0deidv__Ref 30.00 dBm -8.466 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2.440000000 GHz
StartFreq| StartFreq
2401000000 GHz 2.439000000 GHz
) StopFreq| Stop Freg|
2.403000000 GHz 2.441000000 GHz
CF Step CF Step
200,000 kHz 200,000 kHz
lAuto Man| laut Man|
Freq Offset| Freq Offset
0Hz 0Hz
Center 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz'
#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 67.80 ms (1001 pts) [#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts),
usc STars wsc sTamus

T [ % »
#Avg Type: RMS Frequency
SR YA BT D8 G,':g iide —s= Trig:Free Run Av;l‘Hu‘\‘:‘IDEHW
IFGaimluw  AAtten: 40 4B
Ref Offsst 102 dB Mkr1 2.480 018 GHZ Auto Tune
10deidy__Ref 30.00 dBm -8.449 dBm)|
Log
CenterFreq
2.480000000 GHz
StartFreq|
2478000000 GHz|
Stop Freq|
2481000000 GHz|
CF Step
200,000 kHz
|Aute Man
Freq Offset
0 Hz|
Center 2.480000 GHz Span 2.000 MHz
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts),
wsc sTans

HIGH CHANNEL
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

v Iz - Erean S T TN —— v W e Er= TN R—
#Avg Type: RMS TRACE £ #Avg Type: RMS
anter Fraq 2300000000 Gr!:z.wm +‘ Trig: Free Run Av:fnv‘l:.‘!mﬂw = enter Freq 13,093000000 ?,,Hz“, +| Trig: Free Run Av:l‘Hv‘\‘:.IDHD
IFGain:Low #Arten: 40 4B IF Gainel ow #Amen: 40 dB -
Rer oMot 10268 MKkr1 2.402 02 GHZ Auto Tunei . MKrd 25.608 5 GHZ AutoTune
19 g2raic_Ref 30.00 dBm 4.725 dBm (9 geici_Ref 30.00 dBm -32.702 dBm
Center Freq| Center Freq
' 2.400000000 GHz| .\‘:; 13015000000 GHz|
StartFreq| StartFreq|
2.395000000 GHz| ’ 30.000000 MHz|
Stop Freq Stop Freq|
2.405000000 GHz| 26.000000000 GHz|
Center 2400000 GHz Span 10.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1000000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz|
In_ L e ——— [T L T Men I N 1 ) S - [ Men
N T 240202 GHz 4.726 dBm 1 N 1 24020 GHz 2.206 dBm
2 N f 2.400 00 GHz. 41202 dBm zZ N f 45804 0 GHz ~39.206 dBm
3 N f 2.389 99 GHz 38872 dBm Freq Offset| 3 N 1 7206 0 GHz -41.837 dBm Freq Offset|
4 0 Hz| -5 N f 26,608 6 GHz 32702 dBm 0 Hzl
5
] 3
7 T
8 3
9 9
10 10
1 ~ 1" -
< > < >
sc s wsa s

LOW CHANNEL BANDEDGE

o
' 3 2
ToaT Frequency e T Frequency
—+= Trig: Fras Run Av:fﬂo‘ld: 100100 onter Freq 13.015000000 mzm === Trig: Free Run Av;'l‘Hn\d‘ 10H0
IFGain:Lew BAtten: 40 dB = IFGaincLow #Atten: 40 dB
m Auto Tune| - Auto Tune|
Ref Offset 102 6B Mkr1 2.440 01 GHz RefOffsst 102 dB Mkra 25,982 5 GHZ]
10 ¢Bialv Ref 30.00 dBm 4.712 dBm) [0 g5 Ref 50.00 dBm -32.763 dBm
Log 09
Center Freq CenterFreq
2.440000000 GHz o 13016000000 GHz
. StartFreq| StartFreq|
2435000000 GHz] : 30000000 MHz
[¢) o
Stop Freq| . Stop Freq
2.445000000 GHz| 26 000000000 GHz|
CF Ste Start 30 MHz Stop 26.00 GHz CF Step
1000000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2587000000 GHz|
lauto Man T ——— e Jpute Man
TNt 2440 0 GHz 3.143 dBm
zZ N f 48800 GHz -39.566 dBm
FreqOffset 3Nt T300GHz 42083 dBm FreqOffset
0Hz] — r 269826 GHz 32763 dBm OHz
5
6
7
8
9
Center 2440000 GHz Span 10.00 MHz 1 a
#Res BW 100 kHz #VEW 300 kHz Sweep 5.000 ms (1001 pts) < >
o v s smams

IN-BAND REFERENCE LEVEL

Spe S cectrum Analyzer - APVD.
L 3 2 e L W 2 v
Frequency Frequency
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IFGain:Lew BAtten: 40 dB IFGaincLow #Atten: 40 dB .
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og og
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A
(erlionelTRelsel L OH L FLHCTICH WDTHT FUNCTION Vel Man Bl T e e Man
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HIGH CHANNEL BANDEDGE
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REPORT NO: 12561386-E1V2

FCC ID: 2AES41005

DATE: 12/20/2018
IC: 20207-1005

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
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 measurement

below 1GHz; 1.5 m above the ground plane for measurement 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 pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average

measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

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.
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

~UL Fremont - Chamber I 2818 Oct 31 21:01:57

Restricted Bondedge

5 ETF}JECL Number : 12561 386
ient:Valve

Config:EUT + Support Equipment

Made:Ualve Protocal 2462

195 Tested by: 12981 Kl

—

85

I

Peok Limit (dBuU/m) }
75

[
Average Limit C(dBuUym) ‘

[
WMMMMMMWMMWWMW. Hamst “ vy Mj

CdBul/m)

65

e
et
L

a5
WW 5 N . o i A
ptiminabp iy i

35
23T T8 5MA=/ 2,415
Fregquency (GHz)

Range (GHz) RBU/UBW Ref/ftin  Det/fvg Mode Sueep. Pts  #Sups/Mode Position Range (GHz) RBL/UBU Ref/fttn  Det/fAvg Mode Sueep Pts  #Swps/Mode Pasition
1:2.31-2.415 1M (-6dB) /3N 187/10 PERK/Pur fvg(RMS) Omsec(futo) 98081 MAXH 14 degs 116 cf 3 31-2.415 1M(-6dB) /34 87/18 AVER/Pur Avg(RMS) msec(futo) J001 183TAUG 14 degs H

Low CH BE - H.TST

Rev 9.5 22 Jun 2818

Trace Markers

Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.39 37.98 Pk 31.8 -21.6 0 48.18 - 74 -25.82 14 116 H
2 *2.354 42.82 Pk 316 -21.5 0 52.92 - - 74 -21.08 14 116 H
3 *2.39 27.25 RMS 31.8 -21.6 6.35 43.8 54 -10.2 - - 14 116 H
4 *2.317 28.85 RMS 31.6 -21.4 6.35 45.4 54 -8.6 - - 14 116 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561386-E1V2
FCC ID: 2AES41005

DATE: 12/20/2018
IC: 20207-1005

VERTICAL RESULT

12:UL Fremont — Chamber I 2018 Dct 31 20:50:44
Restricted Bondedge
s FPgJect Number: 12561386
Client:Valve
Config:EUT + Support Equipment
Mode:Ualve Protocol 2482
195 Tested by: 12981 KU
9|:
85
£ Peck Limjt CdBuU/m
> 7!:
3
s}
el
6!:
55 Average Limit (dBuUym)
Q
45 g NS
e}
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (BHz) REU/UB Ref/ftin  Det/fvg Mode Sueep Pte $Sups/tode Position Range (GHz) D Ref/Attn  Det/Avg Mede Suesp Pte Fups/Mode Fasition
Low CH BE - U.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.39 37.67 Pk 31.8 -21.6 0 47.87 - 74 -26.13 194 184 A
2 *2.354 43.41 Pk 316 -21.5 0 53.51 - - 74 -20.49 194 184 Vv
3 *2.39 27.06 RMS 31.8 -21.6 6.35 43.61 54 -10.39 194 184 Vv
4 *2.354 29.04 RMS 316 -21.5 6.35 45.49 54 -8.51 194 184 A

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

RMS - RMS detection
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IZI:UL Fremont - Chamber T 2018 Dct 31 20:40:45
Restricted Bandedge

Project Number: 12561386

(R Client:Ualve

Config:EUT + Support Equipment
Mode:Ualve Protocol 2488

185 Tested by: 12981 KU
gl:
]ﬂ
85 i
I
E .
3 . | Peok Limit (dBuU/
al 7 /{
[ea]
el
65
'/! Average Limit (dBul/m)
55 G
) Lol ”“M) \ ot st b1 ik B ‘.II‘MWJ VR T T AL Lk
’ i R S iy e
4!: .M‘ It 3 =)
Ll Rl o f Ll i Gk Lt
35
2.46 1@ 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UB Ref/Atin  Det/fvg Mode Sueep Pts  35ups/fode Position Range (GHz) REU/UBH Ref/ALtn  Det/Avg Mode Sucep Pte  #owps/Mode Fasition
1:2.46-2.563 IHC-EBI/M 1B7/18 PERK/Pur Avg(RMS)  Gmsec(fute) 0381 MAXH Bddegs 272 { 2:2.46-2.563  1H(-6d8)/3M B7/18  AUER/Pir Avg(RHS) Omsec(Asta) 90B1  1BETAUE 354 degs H
High CH BE- H.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.484 42.61 Pk 324 -21.7 0 53.31 - 74 -20.69 354 272 H
2 *2.484 44.17 Pk 324 -21.7 0 54.87 - - 74 -19.13 354 272 H
3 *2.484 27.65 RMS 324 -21.7 6.35 44.7 54 9.3 - - 354 272 H
4 2.522 29.13 RMS 324 -21.7 6.35 46.18 54 -7.82 - - 354 272 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: 2AES41005 IC: 20207-1005

VERTICAL RESULT

12:UL Fremont — Chamber I 2018 Dct 31 20:28:49
Restricted Bondedge
s FPgJect Number: 12561386
Client:Valve
Config:EUT + Support Equipment
Mode:Ualve Protocol 2488
195 Tested by: 12981 KU
9|:
85
e
~ Peak Limit (dBuU/m)
> 7!:
3
s}
el
6|:
55 2’ Average Limit (dBuU/m)
i : i a
,,,,,,,,,,,,,, IR T L 0. 17 NSO SN S
45 ¥ =l
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (BHz) REU/UB Ref/ftin  Det/fvg Mode Sueep Pte $Sups/tode Position Range (GHz) D Ref/Attn  Det/Avg Mede Suesp Pte Fups/Mode Fasition
High CH BE - U.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 45.32 Pk 324 -21.7 0 56.02 - - 74 -17.98 245 269 A
2 *2.484 46.28 Pk 324 -21.7 0 56.98 - - 74 -17.02 245 269 v
3 *2.484 27.07 RMS 324 -21.7 6.35 44.12 54 -9.88 - - 245 269 v
4 2.56 28.71 RMS 324 -21.6 6.35 45.86 54 -8.14 - - 245 269 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 12/20/2018
IC: 20207-1005

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremant - Chamber I

2818 Oct 31 21:09:18

Rodioted Emissions 3-Meters
Project Number: 12561386

i, il
35 i e T

25

185 Client:Ualve
Config:EUT + Support Equipment
Mode:Ualve Protocol 2482
a5 Tested by: 12981 KU
a5
Peak Limit CdBulU/m)
75
‘e
~
3 65
[is}
o N
= Avg Limit (dBuU/m)
5!:
1 2
s g | )
2 3 M
e i N

A N

PRI
auih

18 18
Frequency (GHz)

Range (6Hz) RBL/VBW Ref/Atin  Det/fvg Mode
1:1-3

Saeep Pts Position
M-6dB)/3k  1B7/18  PEM/Pur Aug(RMS)  1BSmsec(futo) 9881 HAXH 8-368ceos H

#5ups/Mode Range (6Hz) REW/VBY Ref/Attn  Det/fvg Mode Pts  #Swpa/Mode Position
3318 WH 8- 360de

Sweop
N(-6dB) /38 8372 PEAK/Pur Avg(RS)  1.dsec(ute) 18k MO degs H

FCC Parti5C 2.46Hz RSE.TST

Rev 9.5 22 Jun 2818

HORIZONTAL

,H:UL Fremont — Chamber I 2018 Dct 31 21:09:18
Rodioted Emissions 3-Meters
Project Number: 12561386
185 Client:Ualve
Config EUT + Support Equipment
Mode:Ualve Protocol 2482
g5 Tested by: 12981 KU
8;
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[aa}
o
~ Avg Limit (dBuU/m)
55 =
o) |=)
2 | o
=
4 5 8
4 =)
35w
o5
1 18 18
Frequency (GHz)
Ranges (o) REU/UEN Ref/Atin  Del/fvg Node Sazep Pts foupoifiode FPosition Fange (6D e Ref/Attn  Det/Avg fode E Pts  Foups/lods  FPasition
FCC Port1SC 2.46Hz RSE.TST Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12561386-E1V2
FCC ID: 2AES41005

DATE: 12/20/2018
IC: 20207-1005

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dB)
1 *2.274 42.56 PK2 313 -21.5 0 52.36 - 74 -21.64 30 170 H
*2.274 28.73 MAv1 313 -21.5 6.35 44.88 54 -9.12 30 170 H
2 2.53 39.26 Pk 32.4 -21.7 0 49.96 - - 0-360 198 H
5 *2.274 41.69 PK2 313 -21.5 0 51.49 - - 74 -22.51 264 106 A
*2.274 2791 MAv1 31.3 -21.5 6.35 44.06 54 -9.94 - 264 106 A
6 2.53 41.05 Pk 32.4 -21.7 0 51.75 - 0-360 198 v
3 *4.804 38.15 PK2 34.2 -28 0 44.35 - - 74 -29.65 326 110 H
*4.804 26.43 MAv1 343 -28 6.35 39.08 54 -14.92 326 110 H
4 7.206 29.82 Pk 35.6 -26 0 39.42 - - 0-360 100 H
7 *4.804 39.92 PK2 34.3 -28 0 46.22 - - 74 -27.78 65 100 v
*4.804 25.9 MAv1 34.2 -28 6.35 38.45 54 -15.55 65 100 v
8 7.205 32.46 Pk 35.6 -26 0 42.06 0-360 198 A

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

Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12561386-E1V2

FCC ID:

2AES41005

DATE: 12/20/2018
IC: 20207-1005

MID CHANNEL RESULTS

! 1:UL Fremont — Chamber I 2018 Dct 31 22:84:52
Rodioted Emissions 3-Meters
= Project Number: 12561386
18 Client:Ualve
Config EUT + Support Equipment
Mode:Ualve Protocol_2448
g5 Tested by: 12981 KU
85
Peak Limit (dBul/m)
75
‘e
3 5
3 6
[is}
o N
2 fvg Limit (dBuU/m)
5:
1
45 il ”
3
L = 4
. it RN
el
o5
1 18 18
Frequency (GHz)
Range (6z) REU/UEN Ref/Atin  Del/fvg Node Sueep Pts ¥oupo/liods Position Fonge (6 REW/EH Ref/Attn  Det/Avg Mode Swesp Pts  Foups/Mods Position
1:1-3 M(-6dB)/3k  167/1  PERK/Pur Aug(RHS) 1Busec(Puto) SBBI  HAXH B-36Adegs H | 3:3-18 N(-6dB) /38 8372 PEAK/Pur Avg(RS)  1.dsec(futo) 18k MAXH B-36Bdegs H
FCC Port{SC 2.46Hz RSE.TST Rev 9.5 22 Jun 2818

HORIZONTAL

| 1:UL Fremont — Chamber I 2018 Dct 31 22:04:52
Rodioted Emissions 3-Meters
Project Number: 12561386
185 Client:Ualve
Config EUT + Support Equipment
Mode:Ualve Protocol_2448
g5 Tested by: 12981 KU
SR
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[aa}
o
~ Avg Limit (dBuU/m)
55 =
=] o
o
7
45 5]
o
35
o5
1 18 18
Frequency (GHz)
Ranges (o) REU/UEN Ref/Atin  Del/fvg Node Sazep Pts foupoifiode FPosition Fange (6D e Ref/Attn  Det/Avg fode E Pts  Foups/lods  FPasition
FCC Port1SC 2.46Hz RSE.TST Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12561386-E1V2
FCC ID: 2AES41005

DATE: 12/20/2018

IC: 20207-1005

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dB)
1 *2312 44.66 PK2 315 -21.5 0 54.66 - 74 -19.34 36 146 H
*2.312 30.67 MAv1 315 -21.5 6.35 47.02 54 -6.98 36 146 H
2 2.568 40.84 Pk 32.4 -21.7 0 51.54 - - 0-360 100 H
5 *2312 47.06 PK2 315 -21.5 0 57.06 - - 74 -16.94 263 100 A
*2312 31.24 MAv1 315 -21.5 6.35 47.59 54 -6.41 - 263 100 A
6 2.568 41.93 Pk 32.4 -21.7 0 52.63 - 0-360 100 v
3 *4.88 39.88 PK2 34.1 -28.8 0 45.18 - - 74 -28.82 48 130 H
*4.88 27.82 MAv1 34.1 -28.8 6.35 39.47 54 -14.53 - - 48 130 H
4 *7.319 31.69 PK2 35.6 -26 0 41.29 - - 74 -32.71 130 178 H
*7.318 23.83 MAv1 35.6 -26 6.35 39.78 54 -14.22 - - 130 178 H
7 *4.88 41.67 PK2 34.2 -28.8 0 47.07 - 74 -26.93 75 107 v
*4.878 26.51 MAv1 34.2 -28.7 6.35 38.36 54 -15.64 - - 75 107 A
8 *7.32 34.42 PK2 35.6 -26 0 44.02 - 74 -29.98 11 176 A
*7.32 25.73 MAv1 35.6 -26 6.35 41.68 54 -12.32 11 176 v

*

MAV1 - KDB558074 Option 1 Maximum RMS Average

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

HIGH CHANNEL RESULTS

I ~UL Fremont - Chamber I 2018 Dct 31 23:88:53
Rodioted Emissions 3-Meters
Project Number: 12561386
185 Client:Ualve
Config EUT + Support Equipment
Mode:Ualve Protocol 2488
g5 Tested by: 12981 KU
85
Peak Limit (dBul/m)
75
‘e
3 5
3 6
[is}
o N
2 fvg Limit (dBuU/m)
5:
” " 3 M
5 b g PRI
e ;
e b
e o
o5
1 18 18
Frequency (GHz)
Range (6z) REU/UEN Ref/Atin  Del/fvg Node Sueep Pts ¥oupo/liods Position Fonge (6 REW/EH Ref/Attn  Det/Avg Mode Swesp Pts  Foups/Mods Position
1:1-3 M(-6dB)/3k  167/1  PERK/Pur Aug(RHS) 1Busec(Puto) SBBI  HAXH B-36Adegs H | 3:3-18 N(-6dB) /38 8372 PEAK/Pur Avg(RS)  1.dsec(futo) 18k MAXH B-36Bdegs H
FCC Port{SC 2.46Hz RSE.TST Rev 9.5 22 Jun 2818
i ~UL Fremont - Chomber I 2018 Dct 31 23:08:53
Rodioted Emissions 3-Meters
Project Number: 12561386
185 Client:Ualve
Config EUT + Support Equipment
Mode:Ualve Protocol 2488
g5 Tested by: 12981 KU
8;
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[aa}
o
~ Avg Limit (dBuU/m)
55 _ 5
T 0
o
45 g
5
o
35 .
25
1 18 18
Frequency (GHz)
Ranges (o) REU/UEN Ref/Atin  Del/fvg Node Sazep Pts foupoifiode FPosition Fange (6D e Ref/Attn  Det/Avg fode E Pts  Foups/lods  FPasition
FCC Port1SC 2.46Hz RSE.TST Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12561386-E1V2
FCC ID: 2AES41005

DATE: 12/20/2018

IC: 20207-1005

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dB)
1 *2.352 42.36 PK2 31.6 -21.5 0 52.46 - 74 -21.54 165 357 H
*2.352 2834 MAv1 316 -21.5 6.35 44.79 54 -9.21 165 357 H
2 2.608 41.33 Pk 325 -21.6 0 52.23 - - 0-360 100 H
4 *2.352 42.14 PK2 31.6 -21.5 0 52.24 - - 74 -21.76 261 111 A
*2.352 28.11 MAv1 31.6 -21.5 6.35 44.56 54 -9.44 261 111 v
5 2.608 42.4 Pk 325 -21.6 0 53.3 - - - 0-360 100 v
3 *4.96 40.11 PK2 34.2 -29 0 45.31 - - 74 -28.69 50 112 H
*4.96 27.8 MAv1 34.2 -29 6.35 39.35 54 -14.65 - - 50 112 H
6 *4.958 39.71 PK2 34.2 -29 0 44.91 - - 74 -29.09 85 100 v
*4.96 28.36 MAv1 34.2 -29 6.35 39.91 54 -14.09 - 85 100 v
7 *7.44 34.82 PK2 35.6 -26 0 44.42 - - 74 -29.58 15 181 A
*7.44 25.89 MAv1 35.6 -26 6.35 41.84 54 -12.16 15 181 A

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

Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

9.3. Worst Case Below 30 MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL AND VERTICAL PLOT

1BQUL Fremant,5m Chomber A 3 Nov 2818 14:43:48
RF Emissions
Project Number: 12561386
e Clignt:Valve
Config:EUT + Support Equipment
Mode:Ualve Protocol Worst Cose
=12 Tested by: 12981 KU
Peok Limit (dBuUi/m2
78
T ——
——
_ 5Bk
0 \ \
- e L OF Limik (dBuli/m
0 38 Lo b eb il Bl L ) St [t
3 ’ - ]
5 —
@
g \\__\ 3
~ 18 0B
. ‘V“M%\,r\\,,,.
Mty T 8
_ i LT T TR
195 Meagabionagni
N bt b . o6 R =
S g,‘,w‘m - ’é st B Re s
-38 e T S
A T
-58
=z 1 1 8 34
Frequency (MHz)
Rangs (Hz) RELI/UBIL Ref/Attn  Det/Avg Type Pis  #Supsilode Fosition Range CHHz) REU/VBL Ref/Attn  Det/Avg Type Sueep Pts ¥5upsiMode  Position
1:.089-.15 1B0C-3cB)/308  91/4 PEAK/Pur Avg(RYS) 3 o 18k WA B-360kge
2:.15-,49 18k(-3cB)/38k  67/8 PEAK/Pur Avg(RNS)  Snsec(Aute) 2k HEH B-360deg
3:.43-1.785 1Bk(-308)/38k  87/8 PEAK/Pur Avg(RIS)  dns 16 HAKH B-360degs
4:1.705-38 1BkC-3cB)/38  67/8 PEAK/Pur AvgCRIS) ok HAKH B-36Bcegs
FCC 15.209 Below 3BMHz TST 38915 24 Oct 2817 Rev 9.5 Bi Dec 2Hi6

NOTE: KDB 414788 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.
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

Below 30 MHz Data

Trace Markers

Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 300m Corrected Peak Limit (dBuV/m) Margin Avg Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (dB) (Degs)
(dBuv) (dBuVolts)
5 .03136 40.55 Pk 15.4 1 -80 -23.95 57.66 -81.61 37.66 -61.61 0-360
1 .05711 38.94 Pk 14.4 1 -80 -26.56 52.45 -79.01 32.45 -59.01 0-360
2 27132 43 Pk 13.8 1 -80 -23.1 38.94 -62.04 18.94 -42.04 0-360
6 .31509 43.61 Pk 13.8 1 -80 -22.49 37.64 -60.13 17.64 -40.13 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
3 .61901 40.64 Pk 14 1 -40 14.74 31.78 -17.04 0-360
7 1.16496 31.18 Pk 14.3 2 -40 5.68 26.3 -20.62 0-360
8 21.91149 16.89 Pk 14.2 7 -40 -8.21 29.5 -37.71 0-360
4 22.44282 9.82 Pk 14 7 -40 -15.48 29.5 -44.98 0-360

Pk - Peak detector
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

9.4. Worst Case Below 1 GHz

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

9:UL Fremont - Chamber I 2818 Nov 23:43:47
Rodioted Emissions - 3 Meters
85 Fr‘rTvJ'EL:L Number: 12561386
Client:Ualve
Config EUT + Support Equipment
Mode:Ualve Protocol Worst Case
75 Tested by: 12981 KW
6’:
55
/_\E ’_
<
> 4|: s
S OPR i TEE U w) f Z
@ T g 3
o
BK T ‘ ] t I
25 || Jl ‘ | ‘ i | " i i ‘
oy MAM . . \l“\ WN
Tyl Y JJHL, I |
30 1849 186808
Frequency (MHz)
Range () REU/UB Ref/Atin  Det/fvg Hode ) Pho  Foups/lode Position Range () REW/UEU Ref/Rttn  Det/Avg flode Sueep Pto  ¥oups/Mods Position
1:30-200 12868/ 1 97/18  PEAK/LoPurVideo dmsec(huto) 400 HAXH B-36degs H | 3:200-1860 12Bk(-6d8)/IN  97/1  PEAK/LogPur-Video  !inscc(utc) SGBB MAXH B-36Bdegs H
FCC Parti5C 38-168@HHz  TST Rev 9.5 22 Jun 2818
9:UL Fremont — Chamber I 2018 Nov 23:43:47
Rodioted Emissions - 3 Meters
85 Project Number: 12561386
Client:Ualve
Config EUT + Support Equipment
Mode:Ualve Protocol Worst Case
75 Tested by: 12981 KU
6|:
55
< ’_
£
~
> 45 ;
5 QPR LIl TEB LY ) f
[ia} 6
o
~ =3
35 &y
| |
25 MJW« H W Ll ]y
o L |
15 !
i
" |n. di J\
- e
38 1849 18808
Fregquency (MHz)
Range (1) REU/UB Ref/Attn  Det/fvg Hode Sunep Pio  ¥oups/lode Position Range () R/ Ref/Ritkn Det/Avg fode Swesp Pts  ¥oupariods Fasition
i) ol 680/ 1M 57/18 EAK/LogPur-Uideo  dmsec (b )W degs U | 4:200-100 120k(-6d8) /14 97/1B  PEAK/LogRur-Ui C(uto) 8808 HAH Bbdegs U
FCC Port{5C 33-1886MH= . TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

Below 1GHz Data

Marker | Frequency Meter Det | AFT130(dB/m) | Amp/Cbl(dB/m) | Corrected | QPkLimit(dBuV/m) | Margin | Azimuth | Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 51.0594 50.12 Pk 11.2 -31.1 30.22 40 -9.78 93 124 H
51.0594 46.45 Qp 11.2 -31.1 26.55 40 -13.45 93 124 H
1 208.2416 56.11 Pk 143 -30.2 40.21 43.52 -3.31 129 185 H
208.2416 47.51 Qp 143 -30.2 31.61 43.52 -11.91 129 185 H
2 299.8425 55.31 Pk 17.4 -29.8 42.91 46.02 -3.11 115 166 \
299.8425 45.75 Qp 17.4 -29.8 33.35 46.02 -12.67 115 166 \
3 328.5184 52.87 Pk 17.9 -29.6 41.17 46.02 -4.85 268 241 \
328.5184 43.84 Qp 17.9 -29.6 32.14 46.02 -13.88 268 241 \
5 298.8424 48.32 Pk 17.4 -29.8 35.92 43.52 -7.6 193 153 \
298.8424 39.62 Qp 17.4 -29.8 27.22 43.52 -16.3 193 153 \
6 330.8489 53.64 Pk 17.8 -29.7 41.74 43.52 -1.78 240 158 H
330.8489 42.15 Qp 17.8 -29.7 30.25 43.52 -13.27 240 158 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

9.5. Worst Case 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

‘Q:UL EMC 3 Nov 2818 14:25:80
RF Emissions
- Order Number: 12561386
9 Client:Valve
Configuration:EUT + Support Equipment
Mode:Uo lve Protocal Worst Case
85 Tested by / SN:129G1 KU
75 Peak Limit (dBul/m)
L
-
§
& B3
5
T 55 Avg Limit CdBul/ml
“
el
o
=1
3
@
=
25
15
18 26
Freguency (GHz)
Range_(GHE) REWVEN Ref/ftin  Detifvg Tape Sueer Fle  fowpa/Mose  Label Rorge (6Hzy REWVEN RefiAtin  Datrfvg Tgpe Suemn Pts  Towps/liedz  Lobel
1:18-26 1HC-3dB)/ 3 8746 PEAK/LogPur-lideo  |dmeecCAuta) GBI HAXH Hor izantal
18-266GHz Test . TST 36915 6 Jon 2815 Rev 9.5 19 Oct PHIE
WBEUL EMC 3 Nov 2818 14:25: 88
RF Emi=sions
= Order Number: 12561356
3 Client:Valve
Conflguration:EUT + Support Equlpment
Mods:Uo lve Protocol Worst Case
a5 Tested by / SN:12981 KU
75 Peak Limit (dBul)/m)
E
A
- 65
L
i}
B
- S| Avg Limit CdBuU/md
3 5
hal
3
5
E 4
3 6
&
35y A 1 VR e
fat
25
15
18 26
Frequency (GHz)
Range (6Hz) REWAUBY Ref/fttn  Det/ivg Type Sueep Fle #owps/Mode  Label Ronge (6Hiz) RE/UBH Raf/Atin  Det/Avg Type Sueen Pts  #oupcfliods  Lobel
18-266GHz Test . TST 36915 6 Jon 2815 Rev 9.5 19 Oct 2616

VERTICAL
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuv) (dBuVolts) (dB)
1 19.642 37.19 Pk 32.8 -25 -9.5 35.49 54 -18.51 74 -38.51
2 22.075 36.99 Pk 333 -25.3 -9.5 35.49 54 -18.51 74 -38.51
3 23.781 38.09 Pk 34.1 -24.2 -9.5 38.49 54 -15.51 74 -35.51
4 19.357 35.21 Pk 32.7 -24.9 -9.5 33.51 54 -20.49 74 -40.49
5 21.568 36.65 Pk 33.1 -25.2 -9.5 35.05 54 -18.95 74 -38.95
6 24.02 38.37 Pk 34.3 -24.2 -9.5 38.97 54 -15.03 74 -35.03

Pk - Peak detector
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 12561386-E1V2 DATE: 12/20/2018
FCC ID: 2AES41005 IC: 20207-1005

10.1.1. AC Power Line Norm

LINE 1 RESULTS

12BUL Fremont, CA CE Room 9 Nov 2818 ag:31:11
Conducted RFI Uoltoge
Project No: 12561386
186 Client Name:Ualve
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / 6BHz
9z Test By: 12381 Kul
78
? 64}
H i CFR 47 Par 5 Class B Avg
) 50
3 3
@ 2 @\ 7
T 364R PN
- 4 5 8T
AT e s R P
22 \ 6 v ™ D P -
. ~ ~ JVTRRA PR EAANAuN: \wz
TN N “ M
8
-6
15 1 18 38
Frequency (MHz)
Range (Hz) REU/UBU  Ref/fitn Dot/Avg fodk Sucep Pls_ Foups/fods Lobel Range () REUAUBN  Ref/Attn  Dot/Avg Made Sucep Pts 5upsifods  Label
1:.15-38 Ok (-6dB) /- 82/10 Op/Ca 18/2.25kHz 13,3k 1/URIT Line-LI
FCCIS CE Close B 15BkHz-38MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 Moy 2815

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 C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)

1 17475 40.62 Qp 0 0 10.1 50.72 64.73 -14.01 - -

2 17475 27.85 Ca 0 0 10.1 37.95 - - 54.73 -16.78

3 231 33.52 Qp 0 0 10.1 43.62 62.41 -18.79 - -

4 23325 20.52 Ca 0 0 10.1 30.62 - - 52.33 -21.71

5 53137 19.78 Qp 0 0 10.1 29.88 56 -26.12 - -

6 .5325 11.34 Ca 0 0 10.1 21.44 - - 46 -24.56

7 3.47325 27.64 Qp 0 1 10.1 37.84 56 -18.16 - -

8 3.49575 19.28 Ca 0 1 10.1 29.48 - - 46 -16.52

9 8.55375 16.49 Qp 0 2 10.2 26.89 60 -33.11 - -

10 8.547 11.51 Ca 0 2 10.2 21.91 - - 50 -28.09

11 15.31275 14.04 Qp 1 3 10.2 24.64 60 -35.36 - -

12 15.31163 5.64 Ca 1 3 10.2 16.24 - - 50 -33.76

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

UL Fremont, CA CE Room 9 Nov 2818 @ae:31:11
Conducted RFI Uoltage

Project No: 12561386

186 Client Name:Ualve

EUT Config:EUT + Support Eouipment
Test Uolt/Freq: 128U / 6BHz

gp Test By:12981 KU
78
N AT
'I'E' 408\ CFR 47 Fari {5 Closs B Avg
- oF (2
3 5 . 17 19
A 18 208 21 23
22 P = A
9 24
8
-6
15 1 8 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/Avg Mode Sueep Pts  #Swps/Mode  Lobel Renge (MHz) RBUW/UBU Ref/Bttn  Det/Avg Made Sweep. Pts  #Swps/Mode  Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 Moy 2815
Trace Markers
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 B QP Class B Avg (dB)
13 .16125 42.7 Qp 1 0 10.1 52.9 65.4 -12.5 - -
14 16125 30.27 Ca 1 0 10.1 40.47 - - 55.4 -14.93
15 213 35.01 Qp 0 0 10.1 45.11 63.09 -17.98 - -
16 21525 22.15 Ca 0 0 10.1 32.25 - - 53 -20.75
17 .267 27.77 Qp 0 0 10.1 37.87 61.21 -23.34 - -
18 .26925 15.25 Ca 0 0 10.1 25.35 - - 51.14 -25.79
19 3.54863 27.23 Qp 0 1 10.1 37.43 56 -18.57 - -
20 3.5295 18.83 Ca 0 1 10.1 29.03 - - 46 -16.97
21 7.9575 14.73 Qp 0 2 10.2 25.13 60 -34.87 - -
22 7.95525 9.81 Ca 0 2 10.2 20.21 - - 50 -29.79
23 16.12275 12.66 Qp 1 3 10.3 23.36 60 -36.64 - -
24 16.11713 4.12 Ca 1 3 10.3 14.82 - - 50 -35.18

Qp - Quasi-Peak detector
Ca - CISPR average detection
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