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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 1007
MODEL: 1007

SERIAL NUMBER: Conducted: 1880296
Radiated: 1880297

DATE TESTED: NOVEMBER 7 — 13, 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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Approved & Released For
UL Verification Services Inc. By: Reviewed By:

) ;—-. .K"l.
inyﬂwuni @_

DAN CORONIA Kiya Kedida
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER PROJECT 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 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) |:| Chamber | (ISED:2324A-5)
Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) |X| Chamber J (ISED:2324A-6)

L]

j 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)

HE N

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 +0dB +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 3.84dB
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 4.32dB
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 Valve 1007. This device operates on both BLE and Valve protocol, this report
represents only Valve Proprietary results for both left and right radios.

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)
(MHZz)

2402 - 2480 Valve (Left Radio) 7.51 5.64

2402 - 2480 Valve (Right Radio) 7.14 5.18

Note: During the simultaneous transmission the total combined Power and PSD of the same
band is listed as following:

Radio / Mode Left + Right Total Power Left + Right Total PSD
Left Radio Right Radio dBm mw dBm/3kHz mW/3kHz
Bluetooth Low Energy Bluetooth Low Energy 10.3 10.8 -1.2 0.8
Bluetooth Low Energy Valve Proprietary 10.3 10.8 0.6 1.1
Valve Proprietary Bluetooth Low Energy 10.3 10.8 0.3 1.1
Valve Proprietary Valve Proprietary 10.3 10.8 1.6 1.5
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band | Antenna 1 (Left Radio) Antenna 2 (Right Radio)
(GHz) Antenna Gain (dBi) Antenna Gain (dBi)
2.4 4.2 6.0

5.4. SOFTWARE AND FIRMWARE
The EUT firmware version installed during testing was 4859683.

The test utility software used during testing was Tera Term.
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5.5. 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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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer|Model Serial Number FCCID
Laptop Lenovo TP0O0050C PCOC3DUA DoC
Laptop AC/DC Adapter |Lenovo ADLX45DLC2A |8SSA10E75792UI1CZ641CLB1 [DoC
Laptop DELL Inspiron15 B871412 DoC
Laptop AC/DC Adapter [DELL HAG65NS5-00 AO65R039L DoC
/O CABLES
1/0O 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 2 Laptop to EUT

4 Antenna 1 SMA Unshielded 0.08 To spectrum analyzer

5 AC 1 AC Unshielded 0.8 AC Mains to AC/DC Adapter

6 DC 1 DC Unshielded 1 AC/DC Adapter to EUT
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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

4
Spectrum 3
Analyzer
EUT
2
AC/DC Adapter .
AC/DC Adapter
5
1
AC MAINS
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SETUP DIAGRAM - AC LINE CONDUCTED TEST AND RADIATED TEST

Antenna/Amp
Radiated Test

Spectrum Analyzer

Laptop

ACIDC Adapter .
AC/DC Adapter

5

ﬁ
g
=]

AC MAINS/ LISN '

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, 30MHzZ to 2000MHz Sunol Sciences Corp. JB3 PRE0181575 | 08/01/2019 | 08/01/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 ATO0067 03/26/2019 | 03/26/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 05/25/2019 | 05/25/2018

EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 | 04/25/2019 | 04/25/2018
AFS42-
RF Amplifier, 1-18GHz MITEQ 00101800-25-S- T1165 12/01/2018 | 12/01/2017
42
AMF-4D-
Amplifier 1-8GHz L3 Narda 01000800-30- 167494 08/01/2019 | 08/01/2018
29P
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
Spectrum Analyzer PXA, Agilent (Keysight)
3Hz to 44GHz Technologies N9030A T818 06/15/18 06/15/19
Spectrum Analyzer, PXA, Agilent (Keysight)
3Hz to 44GHy Technologies N9030A T1466 04/16/2019 | 04/16/2018
Antenna, Active Loop
9kHz-30MHz Com-Power Corp. AL-130R PRE0165308 | 12/13/2018 | 12/13/2017
Power Meter, P-series Agilent (Keysight)
single channel Technologies N1911A T1269 04/05/2019 | 04/05/2018
L.I.S.N. FCC INC. F(s:gl;_‘slgN T1310 06/15/2019 | 06/15/2018
L.I.S.N. FCC INC. ch:g/stliN T24 03/06/2019 | 03/06/2018
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

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

ON TIME AND DUTY CYCLE

Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/B
B X Cycle [Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
Valve 0.340 1.500 0.227 22.67% 6.45 2.941
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DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - APv9.0(103118),12981 KW, Temp A

ALIGN AUTO 05:45:17 PMNov 11, 2018

L
[Center Freq 2.440000000 GHz

| #Avg Type: RMS TACE[ 56 Frequency
n Trig: Free Run i
Fogmiey " Atten: 22 4B e
AMKr3 1.500 ms Auto Tune
10 dBidiv__ Ref 12.00 dBm 1.16 dB
Log
200 ¢ Center Freq
500 2.440000000 GHz|
-18.0
e StartFreq
=80 2440000000 GHz
-43.0
-58.0
o0 StopFreq,
2.440000000 GHz|
-78.0
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|
S S R A R 1 N ) B~ [ Man
1N t 1.356 ms 503 dBm
2 M t (A 3400 us (2) 167 dB
M t oA 1500 ms (A) 116 dB Freq Offset|
: 0Hz
6
7
3
9
10
1 v
< >
IMSG STATUS

DUTY CYCLE Valve
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8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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8.2.1. Antenna 1 (Left Radio)

Channel

Frequency
(MH2z)

99% Bandwidth
(MHZz)

Low

2402

0.91394

Middle

2440

0.89595

High

2480

0.91402

Agilent Spectrum Analyzor - APY9.0(103118), 17981 KW, Tomp A Agilont Spectrim Analyzer - APY9.0{103118), 17981 KW, Temp A
U I a A T [ % (0530101 FMMA 11, 2018
Center Freq; 2 402000000 GH: Frequency Center Freq: 2433000000 GH: Radlo Std: Ne Frequency
enter Freq 2.402000000 GHz . T;:_‘-F'":-;M Avng:Id:iDm enter Freq 2.440000000 GHz T;;:;'";-;m AWIH:M 200 o one
AFGaindlow  SAen: 30 dB Radio Device: BTS FGainLow  BAtten:30 dB Radio Device: BTS
Ref Offset 108 dB. Ref Offset 108 dB
10 cBJdiv Ref 20.00 dBm 10 dbidiy Ref 20.00 dBm
og og
T Center Freq| T CenterFreq|
s 2.402000000 GHz]| 1 T 2.440000000 GHz|
| f
Center 2.402 GHz ‘Span 2 MHz CF Step Center 2.44 GHz Span 2 MHz| CF Step
#Res BW 10 kHz #VBW 30 kHz #Sweep 100 ms 200,000 kHz #Res BW 9.1 kHz #VBW 27 kHz #Sweep 100 ms) 200,000 kHz
Man lAuto Man
Occupied Bandwidth Total Power 10.3 dBm Occupled Bandwidth Total Power 10.7 dBm
913.94 kHz Freqomest 895.95 kHz Freqoten
Transmit Freq Error 11.774 kHz OBW Power 99.00 % 0Hz Transmit Freq Error 19.098 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.144 MHz x dB -26.00 dB x dB Bandwidth 1.109 MHz x dB -26.00 dB
usc STars wsc Tamus
Agilont Spectrum Analyzer - APv9.0{103118), 12981 KW, Temp A
L o : EEeT (055631 PANGH 11, 2018
enter Freq 2.480000000 GHz Center Freq: 2450000000 GHz Radlo Std: Nene Frequency
o= Trig:Frae Run AvglHold: 2020
#IF Gain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 108 dB
10 dbidiy Ref 20.00 dBm
og
Center Freq|
2.480000000 GHz|
Center 2.48 GHz Span 2 MHz| CF Step
#Res BW 9.1 kHz #VBW 27 kHz #Sweep 100 ms) 200,000 kHz
lAauto Man
Occupled Bandwidth Total Power 10.4 dBm
914.02 kHz Freqomest
Transmit Freq Error 16.960 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.178 MHz x dB -26.00 dB
wsc STans|
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

8.2.2. Antenna 2 (Right Radio)

Channel

Frequency
(MH2z)

99% Bandwidth
(MHZz)

Low

2402

0.90491

Middle

2440

0.89169

High

2480

0.89551

APY9,0(103118), 12981 KW, Temp A Agilert Spectrum Analyzer - APv9.0(103118),12951 KW, Temp A
L a A5 INT 106:21:45 P o 11,2018 L a BN JHLATD 04102 PHNor 11,2018
enter Freq 2.402000000 GHz | Center Frea: 2402000000 GHz Radio Std: Hone Frequency enter Freq 2.440000000 GHz | Genter Freq: 2440000000 GHz Radio Std: None Frequency
=+ Trig:Free Run AvglHold: 20120 == Trig:Frae Run AvglHold: 20
FlFGainLow  #Aften: 30 4B Radio Device: BTS FGainLow  BAtten:30 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 10.8 dB.
10 cBJdiv Ref 20.00 dBm 10 dbidiy Ref 20.00 dBm
oy og
Center Freq| CenterFreq|
2.402000000 GHz] 2.440000000 GHz|
Center 2.402 GHz ‘Span 2 MHz CFStep) Center 2.44 GHz Span 2 MHz| CF Step)
#Res BW 8.2 kHz #VBW 24 kHz #Sweep 100 ms, 200,000 ki i#Res BW 10 kHz #VBW 30 kHz #Sweep 100 ms| 200,000 kHz
Occupied Bandwidth Total Power 9.70 dBm e Occupied Bandwidth Total Power 9.95 dBm fte Mon
904.91 kHz Freqonse] 891.69 kHz Freqottsel
Transmit Freq Error 920 Hz OBW Power 99.00 % oHz Transmit Freq Error -832 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.157 MHz x dB -26.00 dB x dB Bandwidth 1.154 MHz x dB -26.00 dB
usc Tans wsc amamus
Agilert Spectrum Anslyzer - APv9.0(103118),12981 KW, Temp A
Y o 2 BN
enter Fqu 2.480000000 GHz ‘ Cc_nllr Freq: 2.480000000 GHz Frequency
== Trig:Frae Run AvglHold: 20120
#IF Gain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 10.8 dB
10 dbidiy Ref 20.00 dBm
og
Center Freq|
2.480000000 GHz]
Center 2.48 GHz Span 2 MHz| CFStep)
#Res BW 9.1kHz #VBW 27 kHz #Sweep 100 ms| 200,000 ki
|Auto Man
Occupied Bandwidth Total Power 9.93 dBm
895.51 kHz Freqonse]
Transmit Freq Error 7.453 kHz OBW Power 99.00 % oHz
x dB Bandwidth 1.171 MHz x dB -26.00 dB
wsc Tans
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019

FCC ID: 2AES41007 IC: 20207-1007
8.3. 6 dB BANDWIDTH
LIMITS

FCC 815.407 (e)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

8.3.1. Antenna 1 (Left Radio)

Channel Frequency | 6dB Bandwidth | Minimum Limit
(MHz) (MH2z) (MHz)

Low 2402 0.502 0.5
Middle 2440 0.502 0.5
High 2480 0.503 0.5

Agilent Spectrum Analyzor - APY9.0(103118), 17981 KW, Tomp A Agilont Spectrim Analyzer - APY9.0{103118), 17981 KW, Temp A
U I a FYeE 5 o 8
enter Freq 2,402000000 GHz | #hvg Typs: RIS Frequency enter Freq 2,440000000 GHz #hvg Type: RMS Frequency
PO Wide == Trig: Free Run Avg|Hold: 1001100 PO Wide —» Trig: Free Run Avg|Held: 1001100
[FGaimcLiw  #ARaN: 40 4B WFGainLow  #Amen: 40 B
et Ot 105 4B AMKr 502 kH] Auto Tunei el Ofset 105,48 AWK 502 kHZ] AutoTune
0csidy  Ref 30.00 dBm 0.278 dB 10deials _Ref 30.00 dBm 0.207 dB
Center Freq| CenterFreq|
2.402000000 GHz]| 2.440000000 GHz|
Iy StartFreq| ¢ StartFreq
e 2401500000 GHz| e 2438500000 GHz|
StopFreq| Stop Freq
2.402600000 GHz| 2.440500000 GHz
CF Step CF Step
100.000 kHz| 100.000 kHz|
Man lAuto Man
FreqOffset FreqOffset
0Hz 0Hz
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),
sc STarus wsc aTamus
Agilont Spectrum Analyzer - APv9.0{103118), 12981 KW, Temp A
T [ : FYeE
enter Freq 2.480000000 GHz #Avg Type: RMS Frequency
PHO: Wids = Trig:Free Run Avg|Hold: 1001100
[FGaimcLiw _ BAmen: 40 4B
Auto Tune|
Ref Offset 108 dB
10 dBidiv Ref 30.00 dBm
Center Freq|
2.480000000 GHz|
Iy StartFreq|
S 2479500000 GHz|
e
StopFreq|
2.480500000 GHz|
CF Step
100.000 kHz|
lAauto Man
FreqOffset
0Hz
Center 24800000 GHz Span 1.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts),
wsa STars
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REPORT NO: 12561384-E2V5

FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

8.3.2. Antenna 2 (Right Radio)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MHz)

Low

2402

0.502

0.5

Middle

2440

0.504

0.5

High

2480

0.502

0.5

Agilent Spectrum Analyzer - APv9,0(103118), 12981 KW, Temp &

Agilert Spectriam Analyzer - APv.0(103118),12951 KW, Temp A

L 2 : : L o 2 D 05:20:37 i
enter Freq 2.402000000 GHz | #Avg Type: RMS & quency enter Freq 2.440000000 GHz ] #avg Type: RMS W Frequency
PO Wide —— Trig: Fras Run AvglHold: 100100 v B Wide —s= Trig: Fras Run AvglHold: 100/100 ™
IFGain:Law #Atten: 40 dB = IF Gainelow BAsten: 40 dB el
e Offeet 105 8 BWKrT 502 KHZ Auto Tunei e et 108,48 AMKH 504 KHZ AutoTune
0cBidy_ Ref 30.00 dBm 0.025 dB 0 deidv__Ref 30.00 dBm 0.226 dB
Center Freg| Center Freq|
2.402000000 GHz| 2440000000 GHz|
StartFreq| StartFreq
3 ¢ 2401500000 GHz| LY ¢ | 2438500000 GHz|
Stop Freq| Stop Freq
2.402500000 GHz] 2440500000 GHz
CF Step CF Step
100.000 kHz] 100.000 kiz
Man lauto Man
Freq Offset| Freq Offset
L 0Hz
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),
ec Smans, s e

LOW CHANNEL

MID CHANNEL

Agilert Spectriam Analyzer - APv9,0(103118), 12981 KW, Temp A
L

enter Freq 2480000000 GHz
PNO: Wide
s Low

Ref Offset 10.8 dB

] — #hvg Type: RMS

Frequency

o= Trig:Fras Run AvglHold: 100100
n: 40 dB

AMKr1 502 kHz
0.256 dB

Auto Tune|

0 dBidiv Ref 30.00 dBm

Center Freq|
2.480000000 GHz|

StartFreq|
2.479500000 GHz|

StopFreq)|
2.480500000 GHz|

CF Step
100.000 kHz|

laute Man|

Center 2.4800000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 1.000 MHz

Freq Offset|
0 Hz]

‘Sweep 1.000 ms (1001 pts),

s

STATS)

HIGH CHANNEL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019

FCC ID: 2AES41007 IC: 20207-1007
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 loss 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: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

8.4.1. Antenna 1 (Left Radio)

Tested By: 12981 KW
Date: 11/12/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 7.26 30 -22.740
Middle 2440 7.28 30 -22.720
High 2480 7.51 30 -22.490
8.4.2. Antenna 2 (Right Radio)
Tested By: 12981 KW
Date: 11/12/2018
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 6.76 30 -23.240
Middle 2440 6.85 30 -23.150
High 2480 7.14 30 -22.860
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019

FCC ID: 2AES41007 IC: 20207-1007
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: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

8.5.1. Antenna 1 (Left Radio)

Tested By: 12981 KW
Date: 11/12/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 7.2
Middle 2440 7.25
High 2480 7.42
8.5.2. Antenna 2 (Right Radio)
Tested By: 12981 KW
Date: 11/12/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 6.69
Middle 2440 6.79
High 2480 7.07
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019

FCC ID: 2AES41007 IC: 20207-1007
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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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

8.6.1. Antenna 1 (Left Radio)

Channel | Frequency PSD Limit Margin

(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -2.900 8 -10.90

Middle 2440 -2.195 8 -10.20
High 2480 -1.382 8 -9.38

Agilent Spectrum Analyzer - APv3,D(103118), 12981 KW, Temp A Agilent Spectrum Analyzer - APV, 0(103118), 17961 KW, Temp A
L 2 el [ET L o 2 i
enter Freq 2.402000000 GHz | #Avg Type: RMS quency enter Freq 2.440000000 GHz ] 15 Frequency
N0 Wida ——= Trig: Fras Run AvglHold: 100100 i Wide —— Trig: Frae Run AvglHold: 100/100
[FGaimLow  SAtten: 40 dB. IFGainLow n:40 B
e Offeet 105 8 Mkr1 2.40 Auto Tunei e et 108,48 Mkr1 2.440 014 GHZ AutoTune
0 dBidiv Ref 30.00 dBm K 0 dBldiv Ref 30.00 dBm -2.185 dBm|
Center Freq| CenterFreq|
2.402000000 GHz| 2.440000000 GHz
StartFreq| i StartFreq
¢ | 2.401000000 GHz| | | | ) | 2.439000000 GHz
Stop Freq| Stop Freq
2.403000000 GHz| 2441000000 GHz
t
CF Step| CF Step|
200,000 kiz 200,000 kiHz
Man lAuto Man
FreqOffset | | | | FreqOffset|
0Hz OHz
Center 2.402000 GHz Span 2.000 MHz. Center 2.440000 GHz Span 2.000 MHz'
H#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),
o STans a s
Agilent Spectrum Analyzer - APv3,D(103118), 12981 KW, Temp A
L o 2 033
enter Freq 2.480000000 GHz ] #Avg Type: RMS Frequency
W0 Wida —— Trig: Frae Run AvglHold: 100100
(FGain:Low n: 40 dB €| N .
50 024 GHZ uto Tune|
Ref Offset 108 dB Mkr1 2_4>.E_L::24 GHz
) g/l Ref 30.00 dBm -1.382 dBm|
o8
Center Freq|
2.480000000 GHz|
StartFreq|
4 2.479000000 GHz|
Stop Freq|
2.481000000 GHz|
CF Step|
200,000 kiz
lAuto Man
FreqOffset
0Hz
Center 2.480000 GHz Span 2.000 MHz
[#Res BW 3.0 kHz #VBW 9.1 kHz ‘Sweep 67.80 ms (1001 pts),
STans
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

8.6.2. Antenna 2 (Right Radio)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -1.356 8 -9.36

Middle 2440

-1.973 8

-9.97

2480

High

-1.992 8

-9.99

Agilent Spostruam Anaiyzer - APYY.0(103118), 12981 KW, Tomp A Aglont Speoctrum Analyzor - APv9.0{103118],12581 KW, Tomp A
n o 3 FYEr T g F
enter Freq 2,402000000 GHz | #hvg Typs: RIS Frequency enter Freq 2,440000000 GHz #hvg Type: RMS Frequency
PHO: Wide —»— Trig: Free Run AvglHold: 1001100 PO Wide —» Trig: Free Run AvglHeld: 100/100
IFGainlow  #iwen: 40 4B J WGainLow  #Amten: 40 9B
et Ot 105 4B Mkr1 2.402 026 GHZ Auto Tunei el Ofset 105,48 Wkr1 2.439 992 GHZ AutoTune
) /e Ref 30,00 dBm -1.356 dBm 10dE/  Ref 30.00 dBm -1.973 dBm|
% %9
Center Freq| Center Freq
2.402000000 GHz| 2.440000000 GHz|
StartFreq| StartFreq
’ 2.401000000 GHz| ' 2438000000 GHz|
| StopFreq)| ‘ Stop Freq|
2403000000 GHz 2441000000 GHz
i
CF Step| CF Step|
200,000 kHz] 200,000 kHiz
Man lauto Man
Freq Offset | Freq Offset|
0 Hz] 0z
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),
o s oo v

Agilent Spectrim Analyzer - APY9.0(103118), 12981 KW, Tomp A

Ref Offset 10.8 dB

10deidiv_ Ref 30.00 dBm

L i :
enter Freq 2.480000000 GHz

Frequency

#Avg Type: RMS
Avg|Held: 1001100

PHO: Wide —» Trig: Free Run
IFGaimluw  AAften: 40 48

Mkr1 2.4 Auta Tune

2 GHz
-1.992 dBm)|

Center Freq|
2480000000 GHz|

Start Freq|
' 2.479000000 GHe|

StopFreq|
2.481000000 GHz|

CF Step|
200,000 kiz
lAuto Man

FreqOffset
aHz

Center 2.480000 GHz
[#Res BW 3.0 kHz

Span 2.000 MHz
Sweep 67.80 ms (1001 pts),

#VBW 9.1 kHz

HIGH CHANNEL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

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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DATE: 3/5/2019

REPORT NO: 12561384-E2V5
IC: 20207-1007

FCC ID: 2AES41007
8.7.1. Antenna 1 (Left Radio)

Agilent Spectrum Analyzor - APYS.D 1 KW, Tomp A Agilont Spectriam Analyzer - APY9. 51 KW, Tomp A
U 3 T S Frequency T 3 s =y T T Frequency
#Avg Type: RMS
enter Freq 2400000000 GHz ] L enter Freq 13.015000000GHz ]~ teua Do
IFGainlow  #Amen: 40 4B cerlP WGaintLow  #Amen: 40 9B cerl®
T - Auto Tune| T ] Auto Tune|
o Ot 108 B MKr1 2.402 02 GHZ et Omaet 105 B WIkd 25,591 0 GHz
104z Ref 30.00 dBm 7.351 dBm 10 ¢Edy__Ref 30.00 dBm -31.378 dBm
Center Freq| CenterFreq|
’ 2.400000000 GHz| 0 13.015000000 GHz|
StartFreq| StartFreq
2.335000000 GHz| ¢ 30.000000 MHz|
{y A 7
N \) . <>
StopFreq| Stop Freq
2.405000000 GHz| 26.000000000 GHz|
Center 2.400000 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| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
I I NS L G S - |2 Man | 1 1 O | Man
N f 240202 GHz 7.351 dBm 1 N f 2.402 0 GHz 6698 dBm
2 N f 240000GHz 41839 dBm 2 N t 48040GHz  -40.867 dBm
3N 4 239520GHz  38.933 dBm FreqOffset 3 N 1 T2060GHz  12.439 dBm FreqOffset
4 0 Hal N f 255910 GHz -31.378 dBm oHz|
5 5
6 6
7 7
8 [
g 3
10 10
1 - 11 3
< > ¢ >
sc STars wsc Tamus

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

12981 KW, Tomp A

Agilont Spoctrum Analyzor - A
U W s : T k3 >
g Ty Frequency a TH Frequency
enter Freq 2440000000 GHz ] T e enter Freq 13.015000000GHz ] s T, R
FGain:Lorw n: 40 dB. WGainlow  #Amen:
1 ] Auto Tune| T = ] Auto Tune|
Ref Offcet 10.8 B Mkr1 2.440 C:\S GHz] Ref Offset 108 a8 Mkra 23.706 8 GHz
0dBicl  Ref 30.00 dBm 7.235 dBm| 10 dbici__Ref 30.00 dBm -32.111 dBm
Log og
Center Freq| Center Freq
2.440000000 GHz| O 13.015000000 GHz|
¢ StartFreq| T StartFreq|
2.435000000 GHz n 30.000000 MHz
{i i
Stop Freq| Stop Freq|
2.445000000 GHz 26.000000000 GHz
CFstep Start 30 MHz Stop 26.00 GHz CF Step
! 1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Man | 1 1 O | Man
1 N f 2.440 0 GHz 4134 dBm
2 M 1 48800GHz 40377 dBm
FreqOffset 3 N 1 T3200GHz 40242 dBm Freq Offset|
0 Hal N f 23.706 & GHz 32.111 dBm OHz
5
6
7
8
9
Center 2440000 GHz Span 10.00 MHz 1 1
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 5.000 ms (1001 pts) < >
sc STans s s

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

Agilent Spectrim Analyzer - A9 0(1 B1 KW, Tomp A

Agilent Spoctrum Analyzor - APYS.D(10: 1 KW, Tomp A
t 3 T ey < erequaney L = FT rEmy AP Frequency
#hvg Type: RMS #Avg Type: RMS
enter Freq 2.483500000 Gplﬂ:é — +| Y Frea Foun e enter Freq 13.015000000 ?:::zm _._\ — ot Magling
Gaintow  #Aman: 40 45 WGaintow  BAtten: 40 dB
eromeet1as 6B MKr1 2.480 01 GHZ Auto Tune et Omet 1088 MKrd 25,650 7 GHz]|  AuteTue
104z Ref 30.00 dBm 7.427 dBm 10 diein_Ref 30.00 dBm -31.727 dBm
Center Freq| Center Freq
. 2.483500000 GHz]| \') 13015000000 GHz|
StartFreq| StartFreq
2.478500000 GHz §)|  3voooocom:
A { 7
Ll g EAy
Stop Freq| Stop Freq|
2.488500000 GHz] 26,000000000 GHz|
Center 2.483500 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) 1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
[ I NI Y A L G S - |2 Man | 1 1 O S | Man
N f 248001 GHz 7.427 dBm 1 N f 2.480 0 GHz 3477 dBm
2 N T 248523GHz  39.602dBm 2 N 4 49600GHz 41288 dBm
3N r 248350GHz 42200 dBm FreqOffset 5 N 1 T4400GHz 41716 dBm Freq Offset|
4 0 Hal — f 256507 GHz 31.727 dBm oHz|
5 5
6 6
7 7
8 8
3 9
10 10
1 v 1 -
< » < >
sc stans wsc sns

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

8.7.2. Antenna 2 (Right Radio)

Agilent Spectrum Analyzor - APYS.D 1 KW, Tomp A Agilont Spectriam Analyzer - APY9. 51 KW, Tomp A
U 3 T S T 3 s =y YT
Frequency vy Type: RMS Frequency
enter Freq 2400000000 GHz ] ; enter Freq 13.015000000GHz ] s T, R
IFGain:Luwe  #Amen: 40 4B oerlP WGainlow  AAtten: 40 4B cerl®
T - Auto Tune| T = ] Auto Tune|
Ref Offset 104 dB Mkr1 249’2'4072 GHZ Ref Offset 108 dB Mkrd QE 612 4 GHzZ|
104z Ref 30.00 dBm 6.697 dBm 10 ¢Edy__Ref 30.00 dBm -32.330 dBm
Center Freq| CenterFreq|
. 2.400000000 GHz| ﬂ') 13.015000000 GHz|
StartFreq| StartFreq
2.335000000 GHz| 4 30.000000 MHz|
O N I I ] :
StopFreq| | Stop Freq
2.405000000 GHz| 26.000000000 GHz|
Center 2.400000 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| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
I I NS L G S - |2 Man | 1 1 O S | Man
N f 240202 GHz 6697 dBm 1 N f 2.402 0 GHz 2814 dBm
2 N f 240000GHz 42018 dBm 2 N 1 48040GHz  -38.063dBm
3N 4 233904GHz  39.902 dBm FreqOffset 3 N 1 T2060GHz  39.872dBm FreqOffset
4 0 Hal N f 256124 GHz -32.330 dBm oHz|
5 5
6 6
7 7
8 [
g 3
10 10
1 - 11 3
< > ¢ >
sc STars wsc Tamus

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

12981 KW, Tomp A

Agilent Spectrum Analyzor - A
U 3 T ¢ T 3 o
v T Frequency e Ty Frequency
enter Freq 2440000000 GHz ] T e enter Freq 13.015000000GHz ] s T, R
IFGaimLuw n: 40 45 Woaindow  #Amen:
T ] Auto Tune| T ] Auto Tune|
Ref Offset 108 dB WIKr1 2.440 02 GHZ et Omaet 105 B WIkd 25,485 1 GHz
0dBicl  Ref 30.00 dBm 6.766 dBm| 10 4eic_Ret 30,00 deim 32,579 dBm
Log og
Center Freq| CenterFreq|
2.440000000 GHz| O 13.015000000 GHz|
' StartFreq| - StartFreq
2.435000000 GHz| 30.000000 MHz|
| L4
V0
StopFreq| Stop Freq
2.445000000 GHz| 26.000000000 GHz|
CFstep Start 30 MHz Stop 26.00 GHz CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
Man | 1 1 O | Man
1 N f 2.440 0 GHz 5961 dBm
2 N t 48800GHz  -38.389 dBm
FreqOffset 3 N 1 73200GHz 11827 dBm FreqOffset
0 Hal N f 25.485 1 GHz 32579 dBm OHz
5
6
7
[
3
Center 2.440000 GHz Span 10.00 MHz i 1
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 5.000 ms (1001 pts) < >
sc STArs wsc Tamus

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

Agilent Spectrim Analyzer - A9 0(1 B1 KW, Tomp A

Agilent Spoctrum Analyzor - APYS.D(10: 1 KW, Tomp A
t 3 T ey < erequaney L = FT rEmy AP Frequency
#hvg Type: RMS #Avg Type: RMS
enter Freq 2.483500000 Gplﬂ:é — +| Y Frea Foun e enter Freq 13.015000000 ?:::zm _._\ — ot Magling
Gaintow  #Aman: 40 45 WGaintow  BAtten: 40 dB
eromeet1as 6B MKr1 2.480 02 GHZ Auto Tune et Omet 1088 MKrd 25360 5 GHz]|  AutoTure
104z Ref 30.00 dBm 6.984 dBm 10 diein_Ref 30.00 dBm -31.832 dBm
Center Freq| 1 Center Freq
’ 2.483500000 GHz]| avs 13.015000000 GHz|
StartFreq| StartFreq
2.478500000 GHz ¢ 30.000000 MHz
o N A
| Stop Freq| Stop Freq|
2.488500000 GHz] 26,000000000 GHz|
Center 2.483500 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) 1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
[ I NI Y A L G S - |2 Man | 1 1 O | Man
N f 248002 GHz 6984 dBm 1 N f 2.480 0 GHz 6803 dBm
2 N T 248459GHz  38810dBm 2 N 4 49600GHz  -40.148 dBm
3N r 248350GHz 42366 dBm FreqOffset 5 N 1 T4400GHz  40.414 dBm Freq Offset|
4 0 Hal — f 253605 GHz 31832 dBm oHz|
5 5
6 6
7 7
8 8
3 9
10 10
1 v 1 -
< » < >
sc smans s s

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12561384-E2V5

FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at3m
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.

Page 34 of 72

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

9.2.

9.2.1. Antenna 1 (Left Radio)

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1,\I__LIL Fremont — Chamber J 2818 Nov 8 @1:43,86
25
Restricted Bondedge
Project Number: 2561384
[Rs] Client:Ualve
Config:EUT + Support Equipment
Mods:Left_Ualve_2482
185 Tested by? 12981 Kl
o] A
85
5
3 75
@
c
65
55 Twer dBulyml
Bt A o R ot e ket
ue AN 4 W
35
2. 31 18 .5MH=z/ 15
Freguency (GHz)
Farge (BHz) RBIABY Ref/Attn  Det/fvg Mode Cumep Plo  #ups/fode Position Farge (Gliz) REAJED Ref/fttn  Det/ivg Hode Fis  foupaffiode  Fosition
1:2.31-2.415 IH(-BdB)/ M eie PERK/Prr Bvg(RMS)  Gmesclhute) 9881 HAH 387 degs 149 415 1M(-6d . 4 AUER/Pur Avg (R 3681 B A7 deg:
ow CH BE - H.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 41.5 Pk 32 -25.8 0 47.7 - 74 -26.3 307 149 H
2 *2.36 44.28 Pk 319 -25.8 0 50.38 - - 74 -23.62 307 149 H
3 *2.39 31.23 RMS 32 -25.8 6.45 43.88 54 -10.12 307 149 H
4 *2.387 32.69 RMS 32 -25.8 6.45 45.34 54 -8.66 307 149 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

VERTICAL RESULT

I,\I:UL Fremont — Chomber J 2818 Nov 8 B1:32:21
2

Restricted Bondedge

Project Number 12561384
L e Client:Ualve

Config:EUT + Suppart Equipment
Mods:Left_Ualve_2482

L O O O N Tested by 12981 KU
!
G5 -
=L S S O RO SO | | i
< Peok Limjt C(dBul : 'I
2 7 Bt o
o H
o |
§ | |
65 i A
erage Lim Bul¥m) '\
55 2 ¢|‘~m
WW&- Wﬂ#‘%w%wwﬂﬁﬂw%mmmwmﬂwww ] ""me
4 5 . = o ¥
35
2.31 ‘ ' T8 SHA=z/ ' 2.415
Frequency (GHz)
Range (GH) FEUAUR Ref/Atln  Del/fvg Mode Geeep Pls  Foupsifode  Position Range (G2) RE/UEY Ref/Bttn  Det/Rvg Mode Susep Pls  ESwps/Mode  Posilion
Low CH BE - U.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.39 40.84 Pk 32 -25.8 0 47.04 - - 74 -26.96 332 224 v
2 *2.37 45.84 Pk 319 -25.8 0 51.94 - - 74 -22.06 332 224 v
3 *2.39 32.35 RMS 32 -25.8 6.45 45 54 -9 - - 332 224 v
4 *2.338 34.06 RMS 319 -25.8 6.45 46.61 54 -7.39 - - 332 224 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561384-E2V5

FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

quLlL Frement - Chamber J 2818 Nov 8 B1:19:46
25
Restricted Bondedge
= Project Number: 12561384
L e T e Client:Valve
Config:EUT + Support Equipment
Mode :Left_Ualve_ 2488
1 OSSO SN UUUSUR OO SPPOUSSRSSTI SRRSO NSRS SO Tested by 12981 Kl
I
Y S ¥ & O S SO
95 If"
I
!
= [ R SO O | SN SNV SRR SRR NSRS SRSV SRR
- ]l‘ |
§ — e " h ea B ul
S Fo[ T T
< Al
S | L
Lo
e VORI VR WO | u.w'”” T
W ey
L
2.98 T8 3¥R=7 Z.563
Freguency (GHz2
Torge (E02) RO Ref/Atln  Det/Avg Mode Seee Pl E5ups/fode Fosition Rarge (GHz) FEAE0 Raf/ALtn  Det/Avg Mode Susep Pl Eswpalfiode FPosition
1:2.46-2563  ING-GoBl/M IEV1B PERK/Pur fug(RS)  Smeclfute) SHBI  HAIH 31D degs 121 212,452 563 IMC-6483/K  1B7/18 AUER/Pur Aug(RM5) Sesectfuto) OBBI  IBATAUS 318 degs
High CH BE- H.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.484 49.01 Pk 325 -25.8 0 55.71 - 74 -18.29 310 121 H
2 *2.484 48.44 Pk 325 -25.8 0 55.14 - 74 -18.86 310 121 H
3 *2.484 32.38 RMS 325 -25.8 6.45 45.53 54 -8.47 - 310 121 H
4 2.507 32.68 RMS 325 -25.7 6.45 45.93 54 -8.07 310 121 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

VERTICAL RESULT

UL Fremont - Chamber J 2218 MNov 8 B1:11,38
E
: Restricted Bondedge

‘ Project Number: 12561384
115 ; Client:Uolve

i ConfigiEUT + Support Equipment
Made:[eft_Unlve_2450

165 i Tested by 12981 KW
|
a5 43
85 ]
e |
3 | P Limit CdBul/Am)
3 75 '
G |
S [

" \‘WJ “' . il i .ﬁl.; bl TR ol LU Ly Laat b g g

Mty MHW 3 GJ*‘"“ skl i . : Wuml
A5 s i el ; -
35
2.46 T8.3MH=z/ 2.563

Frequercy (GHz)
Fange (821 RELI/ U Reffitin  Dat/fvg Hode Gurep Pte  d5upsifode Fosition Range Cotz) REWAEU Ref /Attn  Det/iivg Pode Sunep Pia  foupaiMods Fasition
High CH BE - U.TST Rev 9.5 22 Jun 2818

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.484 49.57 Pk 325 -25.8 0 56.27 - 74 -17.73 173 138 v
2 *2.484 50.87 Pk 325 -25.8 0 57.57 - - 74 -16.43 173 138 v
3 *2.484 32.76 RMS 325 -25.8 6.45 45.91 54 -8.09 - - 173 138 v
4 *2.485 33.66 RMS 325 -25.8 6.45 46.81 54 -7.19 - - 173 138 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1 |5UL Fremont — Chamber J 2818 MNov 9 17:16 B8
Radiated Emissions 3-Meters
Praject Number:12561384
185 Client:Ualve
Canfic:EUT + Support Equipment
Mode :Us lve Pratacal Left 2482
=151 Tested by: 12981 KW
85
Peak Li t Bul
75
e
3 5
3 =]
@
C
° fvg Limit (dBul/m)
55
45 1 3 »
i = 2 g
35 ccambiiiibiees.. + i Cl] 2 *“—‘W -
o5
1 18 18
Frequency (GH=)
Range (BHz) [ Ref/Atin  Det/fvg Hode Swamp Pts  4Sups/Mode Fosition Ronge (GHz) REWAB Ref/fttn  Det/fvg Mode Suesp Pts  #Supa/Mode  Fasition
1:1-3 1H1(-EdE)/ 3k 87/18 PERKPar Aug(RHS Bwzec(fito) SB1  MAKK 8- 368degs EEERL] 1HC-EdB) / 38k 8 PEAK/Pur AvglRNS) 1. dseclfuto) 18k HRXH 8- Bbdegs H
FCC Partf5C 2 4GHz RSE.TST Rev 9.5 22 Jun 2818
1 |5UL Fremont — Chamber J 2818 MNov 9 17:16 B8
Radiated Emissions 3-Meters
Praject Number:12561384
185 Client:Ualve
Canfic:EUT + Support Equipment
Mode :Us lve Pratacal Left 2482
=151 Tested by: 12981 KW
85
Peak Li t Bul
75
e
E 5
3 =]
@
B .
~ Avg Limit (dBul/m)
55
45|
B
3 5 8
35 et :
o5
1 18 18
Frequency (GH=)
Tangz (6] CEI Ref/Attn  Det/fvg fods ) Tz Foup/fodk  Fasition Fange (6] =T Fef/htin  Dei/fvg Pode ) P TopalMok  Fasition
FCC Port!SC 2 4GHz RSE.TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)
1 *1.593 47.56 PK2 28.4 -26.1 0 49.86 - - 74 -24.14 52 313 H
*1.593 34.13 MAv1 28.4 -26.1 6.45 42.88 54 -11.12 - 52 313 H
4 *1.598 48.59 PK2 28.5 -26.1 0 50.99 - - 74 -23.01 129 198 A
*1.595 33.32 MAv1 28.4 -26.1 6.45 42.07 54 -11.93 - - 129 198 \%
2 5.998 31.56 Pk 35.1 -28.3 0 38.36 - - - - 0-360 198 H
3 7.206 34.67 Pk 35.6 -27.7 0 42.57 - - - - 0-360 198 H
5 5.998 35.34 Pk 35.1 -28.3 0 42.14 - - - - 0-360 198 A
6 7.206 33.43 Pk 35.6 -27.7 0 41.33 - - - - 0-360 101 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: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

MID CHANNEL RESULTS

| -‘:UL Fremant — Chamber J 2818 Nowv 9 17:58:42
Radiated Emissions 3-Meters
Project Number: 12561384
L Client:Ualve
Config:EUT + Support Equipment
Mode Ualve Protocal Left 2448
g5)... . . ) Tested by: 12981 K
T B S
Peak Limit dBull/m)
T S SR SR
&
-
3 650
[aa]
o
=~ Avg Limit (dBul/m)
3 H
i - 2 b ;
g o
..... S i
Moy b : H
25
1 4 18
Frequency (GHz)
Forge (6] FEUATE Ref/ftin  Debifvg Mode ET) Pis  Foupsifods  Ponition Range (oo} RBHA Ref7Atin  Dot/fvg Mode Suzep Piz  Fowpa/fiod  Position
11-3 WO-GaB)/Bk BB PEW/Per g(RIS)  |Emsecliutol 9AR1  HAH B-Fhdege H | 3318 IHC-6E0B B34 PEAH/Pur fq(RIS] | dsec(Auto) 1Bk HAH B-38degs H
FOC Port!ISC 2.dGHz RSE.TST Rev 9.5 22 Jun 2818
| I‘EUL Frement - Chamber J 2818 Nov 9 17:58:42
: : Radiated Emizsions 3-Meters
Project Number: 2581384
L Client:Valve
Config EUT + Suppart Equipment
Mode:Ualve Protoss|_Left_ 2448
95} R N Tested b\j- 12981 KU
T e B
Feak Limit CdBull/m)
251 e ST WSS SUSUUOUUOt JUSUUIO: NSO SNUUCUOS IO NSNS NSO S —
s |
S I
S B5- ereeomsrentsdpoommmmseseemesheesenseesearbasasscmesast e e oneesesmses st eeeesas e e et st
@
o
e Avg Limit (dBub/m)
[} SIS S RS SN S
N 4
45 a d ‘
: i Q a
35 T RO BTy WY T T T
25} S
1 18 18
Frequency (GHz)
Farge (5] RO Ref/Alin  Delifvg Hode Sunep Pls  Fowpsiods Fosition Rarge (6iiz) REMAVE Ref/lin  Dot/vg Mode Sucep Pls  Fompo/fiods Fosilion
FCC Port!SC 2.46Hz RSE.TST Rev 9.5 72 Jun 2818

VERTICAL
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)
1 *1.594 45.83 PK2 28.4 -26.1 0 48.13 - 74 -25.87 57 335 H
*1.594 34.6 MAv1 28.4 -26.1 6.45 43.35 54 -10.65 - - 57 335 H
4 *1.599 41.29 PK2 28.5 -26.1 0 43.69 - 74 -30.31 110 294 A
*1.599 32.49 MAv1 28.5 -26.1 6.45 41.34 54 -12.66 110 294 \%
2 5.984 31.84 Pk 35.1 -28.3 0 38.64 - - 0-360 198 H
3 *7.32 39.51 PK2 35.6 -27.5 0 47.61 - 74 -26.39 221 234 H
*7.32 26.87 MAv1 35.6 -27.5 6.45 41.42 54 -12.58 221 234 H
5 5.998 34.44 Pk 35.1 -28.3 0 41.24 - 0-360 101 A
6 *7.319 38.83 PK2 35.6 -27.5 0 46.93 - - 74 -27.07 334 174 A
*7.32 27.56 MAv1 35.6 -27.5 6.45 42.11 54 -11.89 334 174 \%

* - 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: 12561384-E2V5

FCC ID:

2AES41007

DATE: 3/5/2019
IC: 20207-1007

HIGH CHANNEL RESULTS

1 I5L|L Fremont — Chamber J 2818 MNov 9 18:26:32
Radiated Emissions 3-Meters
Praject Number:12561384
185 Clisnt:Ualve
Config:ELT + Support Equipment
Mode :Un lve Protocol Left 2488
95 Tested by 12381 Kil
=) U SUUCUU SUUU SO SN S SN S EEN N N —
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5 POy ST P SO ILY TSSO P ey (S STy SIS T SIS ST FTPE [
e
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45 1 t
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25|
1 18 18
Frequency (GHz)
Fange (62 FEU/UE0 Ref /Atin  Dot/fvg fodo Gocp iy dwps/Tod  Fosition Range (6o REN/EU Tel/ftn  Det/ivg fode Suscp Pty Fowalfod  Position
1:1-3 Hi-6dB1/3Bk  ABT/IB PERGPar PgBHS)  1asectsio) SEB1 MM 8- 36Bdege H 318 H-BdED /30 8072 PEAK/Par Arg(RHS)  1.deecthutol 1B MR B-68degs H
FCC Port1SC 2,4GHz RSE.TST Rev 9.5 22 Jun 2818
| ‘5UL Fremont - Chamber J 2818 MNov 3 18:26:32
Radicated Emizsions 3-Meters
Frojsct Number: 12561384
195 Client:Ualve
Config:EUT + Support Equipment
Mode:Unlve Protoeo|_Left 2430
T - Tested by: 12981 KW
. O S O S SNt SOV AUV SUSSPAE SSURUS SO O PO OY
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R R R R R R
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~
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)
1 *1.591 41.02 PK2 28.4 -26.1 0 43.32 - 74 -30.68 335 164 H
*1.594 32.22 MAv1 28.4 -26.1 6.45 40.97 54 -13.03 335 164 H
2 1.728 39.71 Pk 29.5 -26.1 0 43.11 - 0-360 198 H
4 *1.594 40.46 PK2 28.4 -26.1 0 42.76 - - 74 -31.24 190 154 \%
*1.593 3241 MAv1 28.4 -26.1 6.45 41.16 54 -12.84 - - 190 154 \%
3 *7.439 37.73 PK2 35.7 -27.6 0 45.83 - 74 -28.17 287 115 H
*7.44 27.27 MAv1 35.7 -27.6 6.45 41.82 54 -12.18 287 115 H
7 9.92 29.66 Pk 36.9 -25.1 0 41.46 0-360 198 H
5 5.993 32.88 Pk 35.1 -28.3 0 39.68 0-360 101 A
6 9.92 30.63 Pk 36.9 -25.1 0 42.43 0-360 101 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: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

9.2.2. Antenna 2 (Right Radio)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

_cUL Fremont - Chamber I 2818 Nov 7
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Z21:46
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Low CH BE - H.TST Rev 9.5 22 Jun 2018
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)
(dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.39 38.61 Pk 31.8 -21.6 0 48.81 - 74 -25.19 322 171 H
2 *2.38 39.65 Pk 317 -21.5 0 49.85 - - 74 -24.15 322 171 H
3 *2.39 27.02 RMS 31.8 -21.6 6.45 43.67 54 -10.33 - 322 171 H
4 *2.379 28.26 RMS 317 -21.5 6.45 44.91 54 -9.09 322 171 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

VERTICAL RESULT

|~=UL Fremont — Chamber J 2818 Nov 7 22:05:08
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Restricted Bondedge
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Freguency (GHz)
Rarge (6] REUABY Ref/Attn  Det/fng Mode Sumep Plo #oupeifode Position Farge (Gliz) REAJED Ref/fttn  Det/ivg Hode Sucep Pl fupa/fode  Posil
Low CH BE - U.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.39 42.95 Pk 32 -25.8 0 49.15 - 74 -24.85 307 147 v
2 *2.389 47 Pk 32 -25.8 0 53.2 - - 74 -20.8 307 147 v
3 *2.39 31.81 RMS 32 -25.8 6.45 44.46 54 -9.54 307 147 v
4 *2.38 34.09 RMS 32 -25.8 6.45 46.74 54 -7.26 307 147 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

<UL Fremont - Chamber J 2818 Nov 7 22:34:43

125

Restricted Bondedge
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Rev 9.5 22 Jun 2818

High CH BE- H.TST

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 *2.484 44.73 Pk 325 -25.8 0 51.43 - - 74 -22.57 339 372 H
2 *2.484 47.28 Pk 325 -25.8 0 53.98 - - 74 -20.02 339 372 H
3 *2.484 32.32 RMS 325 -25.8 6.45 45.47 54 -8.53 - - 339 372 H
4 *2.484 32.89 RMS 325 -25.8 6.45 46.04 54 -7.96 - - 339 372 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

VERTICAL RESULT
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High CH 8E - U.TST Rev 9.5 22 Jun 2818
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.484 55.03 Pk 325 -25.8 0 61.73 - 74 -12.27 312 211 v
2 *2.484 55.05 Pk 325 -25.8 0 61.75 - - 74 -12.25 312 211 v
3 *2.484 34.12 RMS 325 -25.8 6.45 47.27 54 -6.73 312 211 v
4 *2.484 35.59 RMS 325 -25.8 6.45 48.74 54 -5.26 312 211 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12561384-E2V5

FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)

1 *1.596 48.41 PK2 28.4 -26.1 0 50.71 - 74 -23.29 55 316 H
*1.597 33.95 MAv1 28.5 -26.1 6.45 42.8 54 -11.2 - - 55 316 H
4 *1.597 47.5 PK2 28.5 -26.1 0 49.9 - 74 -24.1 14 215 \%
*1.6 33.46 MAv1 28.5 -26.1 6.45 42.31 54 -11.69 - - 14 215 \%
2 *4.804 42.43 PK2 34.1 -31.3 0 45.23 - - 74 -28.77 338 184 H
*4.804 31.25 MAv1 34.1 -31.3 6.45 40.5 54 -13.5 338 184 H
3 7.205 33.89 Pk 35.6 -27.7 0 41.79 - 0-360 102 H
5 3.186 42.52 Pk 33.2 -34.2 0 41.52 - 0-360 101 A
6 *4.804 41.89 PK2 34.1 -31.3 0 44.69 - - 74 -29.31 254 168 A
*4.804 30.75 MAv1 34.1 -31.3 6.45 40 54 -14 254 168 \%
7 5.999 33.94 Pk 35.1 -28.3 0 40.74 0-360 198 Vv
8 7.206 33.31 Pk 35.6 -27.7 0 41.21 0-360 101 \%

* - 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: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

MID CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)

1 *1.597 39.97 PK2 28.5 -26.1 0 42.37 - - 74 -31.63 291 145 H
*1.6 32.08 MAv1 28.5 -26.1 6.45 40.93 54 -13.07 - 291 145 H
4 *1.599 43.54 PK2 28.5 -26.1 0 45.94 - - 74 -28.06 250 114 \%
*1.598 33.47 MAv1 28.5 -26.1 6.45 42.32 54 -11.68 - - 250 114 \%
5 *2.376 46.27 PK2 32 -25.8 0 52.47 - - 74 -21.53 304 215 \%
*2.376 35.54 MAv1 32 -25.8 6.45 48.19 54 -5.81 - - 304 215 \%
2 *4.226 38.85 PK2 33.4 -31.9 0 40.35 - 74 -33.65 358 212 H
*4.229 29.4 MAv1 334 -31.9 6.45 37.35 54 -16.65 - - 358 212 H
3 *7.32 38.49 PK2 35.6 -27.5 0 46.59 - - 74 -27.41 237 215 H
*7.32 28.03 MAv1 35.6 -27.5 6.45 42.58 54 -11.42 - - 237 215 H
6 3.187 41.31 Pk 33.2 -34.2 0 40.31 - - - - 0-360 198 Vv
7 5.984 33.63 Pk 35.1 -28.3 0 40.43 - - - - 0-360 102 Vv
8 *7.32 38.78 PK2 35.6 -27.5 0 46.88 - - 74 -27.12 301 187 \%
*7.32 27.96 MAv1 35.6 -27.5 6.45 42.51 54 -11.49 - - 301 187 \%

* - 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: 12561384-E2V5

FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

HIGH CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading AT0067 (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)
1 *1.6 42.4 PK2 28.5 -26.1 0 44.8 - - 74 -29.2 253 243 H
*1.599 33.06 MAv1 28.5 -26.1 6.45 41.91 54 -12.09 - - 253 243 H
4 *1.594 41.59 PK2 28.4 -26.1 0 43.89 - - 74 -30.11 139 224 \%
*1.598 32.8 MAv1 28.5 -26.1 6.45 41.65 54 -12.35 - - 139 224 \%
5 *2.352 44.55 PK2 319 -25.8 0 50.65 - - 74 -23.35 305 253 A
*2.352 34.15 MAv1 319 -25.8 6.45 46.7 54 -7.3 - - 305 253 \%
6 2.608 39.75 Pk 325 -25.6 0 46.65 - - - - 0-360 198 A
2 5.984 31.12 Pk 35.1 -28.3 0 37.92 - - - - 0-360 198 H
3 *7.44 39.9 PK2 35.7 -27.6 0 48 - - 74 -26 240 216 H
*7.44 28.19 MAv1 35.7 -27.6 6.45 42.74 54 -11.26 - - 240 216 H
7 5.999 34.1 Pk 35.1 -28.3 0 40.9 - - 0-360 101 Vv
8 *7.44 38.03 PK2 35.7 -27.6 0 46.13 - - 74 -27.87 260 228 \%
*7.44 27.56 MAv1 35.7 -27.6 6.45 4211 54 -11.89 - - 260 228 \%

* - 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: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

9.3. Worst Case Below 30 MHz (Left Radio)

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

HORIZONTAL AND VERTICAL PLOT

| J”U_ Fremont,5m Chomber B 11 Now 2B18 16:17:16
3 T T — T T —
H i RF Emissions
Project Number: 12561384
L e M At s et Client Ualve
i |Config:EUT + Support Equipment
i |Made:Uolve Protocol_Left_llorst Case
9@} et i Tested by: 12981 KU
7Bl Peok Limit CdBul)/md | : ! !
5k TThe— ; ;
4.r: ‘—\ : :
- T 0P Limit CdBul/md
3 b e e e
2 i
3 T |
18 i A ; PriadB L : —
e N
gy 3
i i ; a " 4 i
18 i i S é : B L il
gt . 1 \"M'?qu_w.
IR ' ﬁ I 7"‘"‘*"*»**- i
50 -
HEE1 1 1 =] 38
Frequency (MHz)
Range (o) R Pia tapaifode Position Rorge 022 FEE Ret/httn  Det/fivg Tape Sacep Pts fuparioe  Position
1:.089-.15 1800-38)/308 9174 HeXH jege 2,
2:15-,49 160 (- 308 /3 e
3543-1.785 18k (-3 /3 it
4:1.785-30 1ok (380 / 36k e
FCC_15.289 Below 3BHHz TST 38315 24 Oct 2017 Rev 9.5 B1 Dec 2816

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: 12561384-E2V5

FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

Trace Markers

Below 30 MHz Data

Marker Frequency Meter Det Loop Antenna Cables Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 300m Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBuVolts)
1 .05291 41.73 Pk 14.4 0 -80 -23.87 53.11 -76.98 33.11 -56.98 0-360
5 .0748 35.32 Pk 14.2 0 -80 -30.48 50.11 -80.59 30.11 -60.59 0-360
2 .18453 46.23 Pk 139 1 -80 -19.77 423 -62.07 223 -42.07 0-360
6 .22059 43.98 Pk 139 1 -80 -22.02 40.74 -62.76 20.74 -42.76 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
3 70174 37.94 Pk 14 1 -40 12.04 30.69 -18.65 0-360
7 70592 37.78 Pk 14 1 -40 11.88 30.64 -18.76 0-360
8 6.13228 17.74 Pk 14.4 3 -40 -7.56 29.5 -37.06 0-360
4 11.8685 11.36 Pk 14.7 5 -40 -13.44 29.5 -42.94 0-360

Pk - Peak detector
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

9.4. Worst Case Below 30 MHz (Right Radio)

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

HORIZONTAL AND VERTICAL PLOT

| J”U_ Fremant,5m Chamber B 11 Now 2B18 17:686:88
3 7 T — T T —
H i [ H RF Emissions
Project Number: 12561384
118 e Client Ualve
i |ConfigEUT + Support Equipment
i |Made:Uolve Protocol _Right_larst Cose
Of--- et i Tested by: 12981 Ku
7Bl Peok Lifit CdBuMi/md i I
pll —— :
a i\ i
- T OF Limit CdBuli/m)
0 38l-Gve LABullim) T ; R ;
2 K [ —— ;
— H—
8 N ; SRV
g 3
18 ; i 4
i | Pl ] -
] e 5 Ot i, | |
30 : ; TR i Bl ‘ ‘
-5
HEE1 1 1 =] 38
Frequency (MHz)
Range (o) R Ref/Bin D Pia tapaifode Position Rorge 022 FEE Ref/ittn  Det/fvg Type T Pto faupaithde  Position
1:.089-.15 188(-38)/308 9174 P (Auta) 16k HeXH 8-360degs 2
2:015-,48 BB/ BE A I 835803
3481785 B3B3 BTR P § ) Tek B-368degs
4:1.705-38 18k(-3c8)/3k  B7/8 PEAK/Pur Avg(RHS! BTnsecthute) 27k HEXH 8-388degs
FCC 15,289 Bolow 38HHz TST 33915 24 Oct 2817 Fev 9.5 B! Dec 2816

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: 12561384-E2V5

FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

Trace Markers

Below 30 MHz Data

Marker Frequency Meter Det Loop Antenna Cables Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 300m Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBuVolts)
1 .04849 42.34 Pk 14.4 0 -80 -23.26 53.87 -77.13 33.87 -57.13 0-360
5 .0727 35.36 Pk 14.2 0 -80 -30.44 50.35 -80.79 30.35 -60.79 0-360
2 .18543 45.77 Pk 139 1 -80 -20.23 42.26 -62.49 22.26 -42.49 0-360
6 .25249 43.02 Pk 13.8 1 -80 -23.08 39.57 -62.65 19.57 -42.65 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
3 .70516 40.42 Pk 14 1 -40 14.52 30.65 -16.13 0-360
7 1.20569 29.4 Pk 14.3 a1 -40 3.8 26 -22.2 0-360
4 18.76696 11.16 Pk 14.8 6 -40 -13.44 29.5 -42.94 0-360
8 22.8725 14.3 Pk 13.8 6 -40 -11.3 29.5 -40.8 0-360

Pk - Peak detector
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REPORT NO: 12561384-E2V5
FCC ID: 2AES41007

DATE: 3/5/2019
IC: 20207-1007

9.5.

Worst Case Below 1 GHz (Left Radio)

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

L

2818 Mov 12

20:48:682

<UL Fremont - Chamber J

Radiated Emizsions — 3 Meters

Project Mumber: 2561384

85 Cliant:Ualve
Config:EUT + Suppart Equipment
Mode:Ualve Protossl_Left_blorst Cose
71 OSSO CRSSRSUINS OSSN SOUSOON SUSUN SRS SO SO Tested by: 12981 KU
65
55
e
£
3 45 [ Lo L A X 1= 116 I S R S S
@
=
:5 ........

5 ,,,,,,,,,,,,
38 T 18 L]
Frequency (MHz)
Fonge_(TFz BB Ref/ftin  Debifng Mode ) Fio Fopsiods  Pasition Fange (Hz) RBHA FeF/fttn  Dst/vg e Sweer Fio  FowsModz  Fazition
1320 12Bk(-GEI/IM T8 PERAoPur-Uides dmecifuto) 40 HAH B-3ldegs H | 3. 206-1560 [ZBk(-EBI/M TR PEALogRar-Video llnsec(futa) B398 HA B-368degs H
FCC Port!SC_38-1B88MH= 15T Rev 9.5 22 Jun 2818
q:UL Frement - Chamber J 2818 Mov 12 208:48:82
Radiated Emissions — 3 Meters
Project Number: 12561384
5 Client:Ualve
Config:EUT + Support Equipment
Mode Ualve Protocal Left Uorst Cose
1o A S SRS SO SN S S S Tested by: 12981 K
65
55
2 ’_
-
3 45 GPE L CHB rier e f &
@ )
a
3 4 5
A Y |
255 iy e,\ .y.an’ h\ ,‘ﬂl| [ O TR Y L
N | I g Wy |
rr'\ulr.‘ S i f ‘\l i| J‘H \ M MW ‘ i H ; : :
A o H H ; H
15} T B e S R o el
i b
5 ,,,,,,,,,,,,
3B BIEL 16068
Frequency (MHz2
Farge () TR fef/fidn Usbiivg Pode e Plo #oupolfods  Panition Farge (iz) FE/UB Fof/Bitn Dot/eg fhde Suoep Fio  FampoModke  FosiLion
FCC Port!SC_38-1B88MH= 15T Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

Below 1GHz Data

Marker | Frequency Meter Det | AFPRE0181575 (dB/m) | AmpCbl(dB) | Corrected | QPk Limit (dBuV/m) Margin | Azimuth Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 239.9893 57.6 Pk 17.5 -30.2 44.9 46.02 -1.12 330 115 H
239.9893 53.7 Qp 17.5 -30.2 41 46.02 -5.02 330 115 H
2 366.0132 52.12 Pk 20.8 -29.7 43.22 46.02 -2.8 360 103 H
366.0132 48.24 Qp 20.8 -29.7 39.34 46.02 -6.68 360 103 H
3 717.4534 47.41 Pk 26.3 -28.8 4491 46.02 -1.11 150 107 H
717.4534 45.21 Qp 26.3 -28.8 42.71 46.02 -3.31 150 107 H
4 374.6906 49.85 Pk 20.9 -29.7 41.05 46.02 -4.97 179 126 \%
374.6906 46.16 Qp 20.9 -29.7 37.36 46.02 -8.66 179 126 \Y
5 529.8393 42.92 Pk 23.9 -29.3 37.52 46.02 -8.5 79 170 \
529.8393 39.2 Qp 239 -29.3 33.8 46.02 -12.22 79 170 \Y
6 720.0069 46.93 Pk 26.4 -28.8 44.53 46.02 -1.49 106 194 \%
720.0069 44.36 Qp 26.4 -28.8 41.96 46.02 -4.06 106 194 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

9.6. Worst Case Below 1 GHz (Right Radio)

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

qELJL Frement - Chamber J 2818 Mov 12 21:41:42
. ! ! : : ‘ Radiated Emizsions — 3 Meters
| |Project Number: 12381384
B A T H e Client:Valve
Config:EUT + Suppart Equipment
Mode:Ualve Protocol_Right larst Cose
4| . SO0 SORPROOIR AUPSRPRNS SOSPRUIRS SSPROE SOTPRR ARSTRO S Tested by: 12981 KU
T S S R
550
Z
= | : H
3 L T e = 1< s 1
a H
e
35—
251 H
'\ﬂ}m.’% ; »“J
1 Sl Mg
Wil
15| 184 1888
Frequency (MHz)
Rarge (W) REUAUBY Ref/Attn  Det/Fvg Mode Sumep Po  #5ups/Modz  Fosition Rarge (M) RBI/VBW Ref/fttn  Det/fvg Mode Sueop Pio  Foupa/Mode  Fosition
1:3-280 1Bk-6BI/M TI/I0 PERLofur-Uideo Amoccifuto) 4003 KM B-ldegs H | 3.200-1008 12k(-601/11  97/1D  PEAK/LogPar-Uideo Ilnsec(Auto) OBDE  HAMH 0-368degs
FCC Port!SC 30-1BEBMHz . TST Rev 9.5 22 Jun 2818
ql:LJL Fremont — Chomber J 2818 Nov 12 21:41:42
Rodiated Emissions - 3 Meters
Project Number: 12561384
L Client:Ualve
Config-EUT + Suppart Equipnent
Mode:Ualve Protocal Right Uorst Cose
75 L L Tested by: 12981 KU
e S
550 :
1 ’_
£
3 A5pemPReUiETE T CABUY <
4 4 5
1] SSRSURURRRSSRUURRO JUPSPSSSSORPRN FSSSSUURRSS: SOVSNIIS SYSSIOO TSSO OSSOSO i jl 3
: k |
y Y
Sl b W \|u| AR
25jdhe , N :
Iy \nl. L MW : [
A i \ : L : : :
(Al 5y KN T i i
150 L Y S VI, A gl ’v],,i"'
Mk Al Vil fi‘L
Wb W
St LAOUPRUOUENS PPN SOURUUT SUPSUOR SOPSOS SO OT oo OO OO OU OO OTROTOOR SOTUTOPSOTUOFOTOUPI: SRRSO UROPROR: FVOTROPIS SRR SO SO SOOI
3B 16868 1886
Frequency (MHz)
Farge (i) TR et/ Dsi/ivg Fade Sunep Pls  Fowpsitods Fosition Rarge OF12) REMAVE Ref/lin  Dot/vg Mode Sueep Pls  Fups/Modk  Fosibion
FCC Port!SC 30-1BEBMHz . TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

Below 1GHz Data

Marker | Frequency Meter Det | AFPRE0181575 (dB/m) | AmpCbl(dB) | Corrected | QPk Limit (dBuV/m) Margin | Azimuth Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 239.9896 57.34 Pk 17.5 -30.2 44.64 46.02 -1.38 338 133 H
239.98961 53.68 Qp 17.5 -30.2 40.98 46.02 -5.04 338 133 H
2 719.9983 47.49 Pk 26.4 -28.8 45.09 46.02 -.93 123 106 H
719.9983 45.61 Qp 26.4 -28.8 43.21 46.02 -2.81 123 106 H
3 371.5859 52.09 Pk 20.8 -29.8 43.09 46.02 -2.93 360 105 H
371.5859 48.52 Qp 20.8 -29.8 39.52 46.02 -6.5 360 105 H
4 374.4141 49.48 Pk 20.9 -29.7 40.68 46.02 -5.34 182 132 \
374.4141 45.92 Qp 20.9 -29.7 37.12 46.02 -8.9 182 132 \
5 520.1564 44.15 Pk 23.7 -29.4 38.45 46.02 -7.57 224 124 \%
520.1564 40.48 Qp 23.7 -29.4 34.78 46.02 -11.24 224 124 \Y
6 720.0012 46.83 Pk 26.4 -28.8 44.43 46.02 -1.59 96 195 \
720.0012 44.41 Qp 26.4 -28.8 42.01 46.02 -4.01 96 195 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12561384-E2V5

FCC ID:

2AES41007

DATE: 3/5/2019
IC: 20207-1007

9.7.

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

Worst Case 18-26 GHz (Left Radio)

IBL:UL EMC f1 Nov 2818 f6:11:37

RF Emissions
- Order Number: 12561384

3 Client:Ualve
Canfigurotion:EUT + Support Equipment
Mode 1 Ualve Protocal_Left Worst Cose

a5 Tested by / SN: 12987

75 Peck Limit (dBul/m)

&5

55 Avg Limit CadBul/ml

(cdBullolts) Horizontal

25

=

Frequency (GHz)

Range (GHz) REUAB Ref/Atin  Det/fvg Type
1118-26

p == Pis
-3/ B PEFK/LagPur—Video | 4dmsec(huta) SBB1  MAHH Horizantal

E #5ups/Mode Lok | Ronge (GHz)

26

Sueep Pts #oupsfiode Lobel

18-266Hz Teet.TST 30915 6 Jonm 2815

Rev 3.5 19 Oct 2816

HORIZONTAL

IQEUL EMC 11 Nov 2818 1611137
RF Emissions
= Order Number: 12561384
El Client:iValve
Conflguration:EUT + Support Equlpment
Mode:Ualve Protocal Left Woret Cose
55 Tested by / SN: 12981
75 Peck Limit (dBulUs/m)
F
0
» 65
L
]
=
~ = Avg Limit CdBuU/mi
3 5
*
ES
2 45
¥ 6
= 5
. AT S 2 .
25
=
18

Freguency (GHz)

Range (GHz) REWAVE Ref/fittn  Det/fvg Type

Sneep Ple foupsiode  Lobel Renge (6Hz)

26

Sweep Pts *oupsiMode Lobel

18-266Hz Teot TST 38915 6 Jon 2815

Rev 9.5 19 Oct 2A16

VERTICAL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

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 19.376 38.36 Pk 32.7 -25.1 9.5 36.46 54 -17.54 74 -37.54
2 21.816 37.51 Pk 33.2 -24.5 9.5 36.71 54 -17.29 74 -37.29
3 23.894 38.38 Pk 34.2 -23.9 -9.5 39.18 54 -14.82 74 -34.82
4 19.516 37.73 Pk 32.8 -25.1 -9.5 3593 54 -18.07 74 -38.07
5 22.155 37.75 Pk 33.4 -24.7 -9.5 36.95 54 -17.05 74 -37.05
6 23.852 36.83 Pk 34.2 -24.1 -9.5 37.43 54 -16.57 74 -36.57

Pk - Peak detector
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

9.8. Worst Case 18-26 GHz (Right Radio)

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

IBL:UL EMC 11 Nov 26818 16:48:55
RF Emissions
- Order Number: 12561384
3 Client:Ualve
Configuration:EUT + Support Equipment
Mode:Ualve Protocal _Right_lorst Case
a5 Tested by / SN:12981 KU
75 Peck Limit (dBulU/m)
o
-
©
T
5
T 55 Avg Limit CadBul/ml
n
hd
o
=
5
@
o
25
=
18 26
Frequency (GHz)
Tange (D) AN Ref/Atin  Det/Avg Tape Saep Pt Eaupsffode  Lobel Reorge (61 /B Rel/fiin  Del/ivg Tgpe Sueen Pis  oupe/ode Lobel
1118-26 HC-3dB2/3M rl) PEAK/LagPur—Videe  |dmsec(huta) SBET  MARH Horizantal
15-266Hz Teet.TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2816
IB:UL EMC 11 Nov 2818 16:48:55
RF Emissions
= Order Number: 12561384
El Client:iValve
Conflguration:EUT + Support Equlpment
Mode:Unlve Protocal Right_lorst Case
85 Tested by / SN:12981 KU
75 Peck Limit (dBulUs/m)
F
v
e BY
L
]
=
~ = Avg Limit CdBuU/mi
3 5
*
2
5
% ! 5
= y 5 2
o
35 i oo
25
=
18 26
Freguency (GHz)
[ REWVE Ref/ftin  Detifvg Tgpe Sueer Ptz ¥oupsiliode  Label Rorge (6Hz) REWVEN Ref/ftin  Det/firg Tope Sueen Pta  Fowpsifiods  Lobel
18-266Hz Teot TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2A16

VERTICAL
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
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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 19.569 36.48 Pk 32.8 -25.1 9.5 34.68 54 -19.32 74 -39.32
2 21.827 36.47 Pk 33.2 -24.7 -9.5 35.47 54 -18.53 74 -38.53
3 23.799 37.32 Pk 34.1 -24.1 9.5 37.82 54 -16.18 74 -36.18
4 19.524 36.39 Pk 32.8 -25.2 -9.5 34.49 54 -19.51 74 -39.51
5 22.677 37.74 Pk 335 -25.1 -9.5 36.64 54 -17.36 74 -37.36
6 23.595 38.51 Pk 34.1 -24.1 -9.5 39.01 54 -14.99 74 -34.99

Pk - Peak detector
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REPORT NO: 12561384-E2V5 DATE: 3/5/2019
FCC ID: 2AES41007 IC: 20207-1007

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: 12561384-E2V5 DATE: 3/5/2019
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10.1.1. AC Power Line Norm

LINE 1 RESULTS

1 -’HU_ Fremont, CA CE Room 9 Nov 2B18 A8:53:23
Conducted RFI Uoltage
Project No:12561384
186 o] w;;'wLLNumu U ve
EUT Canfig:EUT + Support Equipment
Test Ualt/Freq: 128U / 6BHz
97 i Test By: 12981 KU
78
o -
C
=
@
-
\ 7
Lf\ V2N
- TR |
P o
8
-6
15 : 1 [z
Frequency (MHz)
| Toge G0 R Rel7atin DE:IJLE Hode e Rorge CHHD FENAUBU Ref/Attn  Dat/Avg Made Sueep Fts  dcupa/focs  Lobe
FCCIS CE Class B 15AkHz-3AMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Hoy 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) dBuVv Class B QP Class B Avg (dB)
1 .15225 39.18 Qp 1 0 10.1 49.38 65.88 -16.5 - -
2 .15225 26.47 Ca 1 0 10.1 36.67 - - 55.88 -19.21
3 .19275 34.01 Qp 0 0 10.1 44.11 63.92 -19.81 - -
4 .19275 20.91 Ca 0 0 10.1 31.01 - - 53.92 -22.91
5 4785 33.97 Qp 0 0 10.1 44.07 56.37 -12.3 - -
6 4785 27.9 Ca 0 0 10.1 38 - - 46.37 -8.37
7 .681 18.75 Qp 0 0 10.1 28.85 56 -27.15 - -
8 .69675 13.6 Ca 0 0 10.1 23.7 - - 46 -22.3
9 1.94325 19.73 Qp 0 1 10.1 29.93 56 -26.07 - -
10 1.92075 15.58 Ca 0 1 10.1 25.78 - - 46 -20.22
11 3.66 20.43 Qp 0 1 10.1 30.63 56 -25.37 - -
12 3.65325 14.59 Ca 0 1 10.1 24.79 - - 46 -21.21

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

UL Fremaont, CA CE Room 9 Nov 2B18
Conducted RFI Uoltage

Project No:12561384

146 Client Nome:Ualve

EUT Canfig:EUT + Support Equipment
Test Ualt/Freq: 128U / 6BHz
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Frequency (MHz)
Farge OHz) REA/UB Ref/ALtn  Dat/Avg Mads Suzep Pts daups/fode  Lobe Renge (M2 FEH/UBU Ref/Attn  Det/dvg Mode Susep Pts dSupsifods  Lobel
FCCIS CE Class B 15AkHz-3AMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Hoy 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) dBuVv Class B QP Class B Avg (dB)
13 .15225 40.45 Qp 1 0 10.1 50.65 65.88 -15.23 - -
14 15225 26.52 Ca 1 0 10.1 36.72 - - 55.88 -19.16
15 .168 39.06 Qp 1 0 10.1 49.26 65.06 -15.8 - -
16 .17025 25.57 Ca 0 0 10.1 35.67 - - 54.95 -19.28
17 4785 34.49 Qp 0 0 10.1 44.59 56.37 -11.78 - -
18 48075 28.5 Ca 0 0 10.1 38.6 - - 46.33 -7.73
19 .98475 21.11 Qp 0 1 10.1 31.31 56 -24.69 - -
20 .98475 16.9 Ca 0 1 10.1 27.1 - - 46 -18.9
21 1.43025 19.98 Qp 0 1 10.1 30.18 56 -25.82 - -
22 1.4325 15.71 Ca 0 1 10.1 25.91 - - 46 -20.09
23 3.5835 22.17 Qp 0 1 10.1 32.37 56 -23.63 - -
24 3.5835 16.83 Ca 0 1 10.1 27.03 - - 46 -18.97

Qp - Quasi-Peak detector
Ca - CISPR average detection
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