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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: VALVE

EUT DESCRIPTION: BT+BLE+NORDIC and WLAN DTS/UNII a/b/g/n/ac
MODEL: 1003

SERIAL NUMBER: FL524000A0 (Conducted); FL524000E3 (Radiated)
DATE TESTED: JULY 11-17, 2015

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 ISSUE 1 Pass
INDUSTRY CANADA RSS-GEN ISSUE 4 Pass

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

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the 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 any government.

Approved & Released For

UL Verification Services Inc. By: Tested By:

PENG ZHANG CHARLES VERGONIO

CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD WISE LAB ENGINEER

UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2009 for FCC and ANSI C63.10-2013 for IC, RSS-GEN
Issue 4, RSS-247 Issue 1.

Testing for radiated emissions above 1GHz was performed with the EUT elevated at 1.5m
instead of 0.8m. 1.5m is the required height in ANSI C63.10:2013 as referenced by RSS GEN
issue 4. This test height has been permitted by FCC as discussed in FCC/TCB conference call
in December 2014.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A(IC: 2324B-1) | [ ] Chamber D(IC: 2324B-4)
D] Chamber B(IC: 2324B-2) | [ ] Chamber E(IC: 2324B-5)
X] Chamber C(IC: 2324B-3) | [ ] Chamber F(IC: 2324B-6)
[ ] Chamber G(IC: 2324B-7)
[] Chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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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

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 18000 MHz 494 dB

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

5.1. DESCRIPTION OF EUT

The EUT is a BT+BLE+NORDIC and WLAN DTS/UNII a/b/g/n/ac.

5.2. MAXIMUM OUTPUT POWER

Note: Power declared in the report are the worst case power & that production unit will not carry
higher power listed in the report.

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 10.14 10.32
2402 - 2480 Enhanced 8PSK 9.83 9.62

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 8.6.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an embedded antenna, with a maximum gain of 2.1 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

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

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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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
AC ADAPTER CHICONY A15-012N1A N/A N/A

LAPTOP DELL N/A N/A N/A
LAPTOP DELL N/A N/A N/A
ROUTER NETGEAR N600 N/A N/A
ROUTER D-LINK DIR-655B1 N/A N/A

/O CABLES

1/0 Cable List

Cable |Port # of identical |Connector |Cable Type [Cable Length|Remarks

No ports Type (m)

1 Ethernet |1 RJ-45 Unshielded |5m N/A

TEST SETUP

EUT was set in the BT menu mode to enable BT communications.
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SETUP DIAGRAM FOR TESTS

ROUTER

LAPTOP

AC ADAPTER

CONTROL
ROOM

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List
Description Manufacturer Model Asset Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 C01171 02/13/16
Antenna, Horn, 18GHz EMCO 3115 C00783 10/25/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 11/14/15
RF Preamplifier, 100KHz -> 1300MHz HP 8447D T10 01/06/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 1924343 03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B F00351 06/27/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 01069 12/20/15
CBT Bluetooth Tester R&S CBT None 07/12/16
Peak Power Meter Agilent / HP E4416A C00963 12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/15
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result
2.1049 RSS-GEN 6.6 Occupied Band width (99%) N/A Pass 1.178MHz
2.1051, Band Edge / Conducted Spurious
15.247 (d) RSS-247 55 Emission -20dBc Pass -43.31 dBm
15.247 RSS-247
TX conducted output power <21dBm Pass 10.14 dBm
b)) 5.4(1) putp
15.247 |RSS-247 5.1 . )
(@)1) (1) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
More than 15
15.247 RSS-247 . non-
(@)(1)i) 5.1(4) Number of Hopping channels overlapping Pass 79 channels
channels
15.247 RSS-247 .
(@)(1)i) 5.1(4) Avg Time of Occupancy < 0.4sec Pass 0.369 s
15.207 (a) | RSS-GEN 8.8 |AC Power Line conducted Section 10 Pass 52.59dBuV
emissions .
15205 Radiated
15' 209‘ RSS-GEN 8.9|Radiated Spurious Emission < 54dBuV/m Pass 48.25 dBuV/m
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8. ANTENNA PORT TEST RESULTS
8.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to =
1% of the 20 dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS

8.1.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.973 0.873
Middle 2441 0.973 0.866
High 2480 0.971 0.864
Worst 0.973 0.873

8.1.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.297 1.173
Middle 2441 1.296 1.161
High 2480 1.297 1.178
Worst 1.297 1.178

Page 13 of 102

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DA
IC

TE: AUG 18, 2015
ID: 20207-1003

8.1.3. 20 dB AND 99% BANDWIDTH PLOTS

GFSK 20 dB BANDWIDTH

LOW CHANNEL

i Agilent 11:21:06 Jul 11, 2015

R T

Ch Freq
Occupied Bandwidth

2402 GHz

Trig  Free

LI |

]

Freq/Channel

Certer Freq
240200000 GHz

Stant Freq
2.40050000 GHz

Transmit Freg Emnor
¥ dB Bandwidth

876.2729 kHz

-13.556 kHz
972980 kHz

Rel 20 dBm #Atten 20 dB
#Peak Stop Freq
Log 2.40350000 GHz
10 NI &
2 E
dB/ CF Step
Offst 300.000000 kHz
107 Lo Auto Man
dB
Freq Cliset
Center 2.402 000 0 GHz Span 3 MH || 0-00000000 Hz
#Res BW 30 kHz #VBW 91 kHz #5weep 100.5 ms (601 pts)
i i Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % lon cf
xdB  -20.00 dB
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MID CHANNEL

we o Agilent 11:58:14 Jul 11, 2015

R

T |Freg/Channel

Ch Freq 2441 GHz

Trig

Free

Certer Freq
244100000 GHz

CQccupied Bandwidth

LI |

]

Stant Freq
243950000 GHz

Ref 20 dBm #Atten 20 dB

#Peak stop Freq
Log 244250000 GHz
< &
10 > -
dB/ CF Step
Ofist 300.000000 kHz
107 s ||| Auto Man
dB
Freq Cliset
Center 2.441 000 GHz Span 3 MH || 0-00000000 Hz
#Res BW 30 kHz #VBW 91 kHz #5weep 100.5 ms (601 pis)
. . Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % lon cf
877.7674 kHz xdB 200048
Transmit Freq Emnor -13.313 kHz
% dB Bandwidth 972 562 kHz
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HIGH CHANNEL

W Agilenf 11:26:57 Jul 11, 2015

R

T |Freg/Channel

Ch Freq 248 GHz

Trig

Free

Certer Freq
248000000 GHz

CQccupied Bandwidth

LI |

]

Stant Freq
247850000 GHz

Ref 20 dBm #Atten 20 dB

#Peak stop Freq
Log 248150000 GHz
£ o
10 5 &«
dB/ CF Step
Ofist 300.000000 kHz
107 L Auto Man
dB
Freq Cliset
Center 2.480 000 0 GHz Span 3 MH || 0-00000000 Hz
#Res BW 30 kHz #VBW 91 kHz #5weep 100.5 ms (601 pis)
. . Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % lon cf
873.8364 kHz x5 20008
Transmit Freq Emnor -14.0562 kHz
% dB Bandwidth 971.156 kHz
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GESK 99% BANDWIDTH

LOW CHANNEL
5 Agilent 11:14:30 Jul 11, 2615 L Freq/Channel
= Center Freq
Ch Freq 2.487 GHz Trig Free 5 40206080 GHz
Occupied Bandwidth |F|ueragea: 20 I |
" StartFreq
2. 48186886 GHz
Ref 28 dBm Atten 26 dB
#5amp Stop Freq
Log 2.49300000 GHz
1@ - LN R LLE
dB/ = A + CF Step
(Offst M 1NN 2060.0A0808 kHz
10.7 [0 AT TR T | Buto Man
dB [Tilulil
i Freq Offset
Center 2402 883 GHz  Span 2 WAz || 000000000 K2
#Res B 12 kHz #\/BH 36 kHz #Sweep 100 ms (1081 pts)
= = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 % |llon 0ff
872.5688 kHz x B -26.00 dB
Transmit Freq Error  -5.218 kHz
¥ dB Bandwuidth 1.112 MHz*
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FCC ID: 2AES41003 IC ID: 20207-1003
MID CHANNEL
% Agilent 11:09:26  Jul 11, 2015 L Measure
Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth |F|uerages: el | |
||thanne| Power
Ref 28 dBm Atten 20 dB
#3anmp Occupied B
Log
1[,'_-] ALEIITLE 1N
0 et L
Offst ) ACP
18,7 [ufp 0 L1 L T8
dB T . .
i Multi Carrier
Center 2.441 888 GHz T Span 2 MHz Power
#Res BH 12 kHz #VBH 36 kHz #Sweep 108 ms (1081 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 CCDF
866.1402 kHz % B -c6.00 db
Transmit Freq Error  -13.98% kHz 1““{3
® dB Bandwidth 1.124 MHz#* 0
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HIGH CHANNEL

# Agilent 11:22:21  Jul 11, 2615 L Freq/Channel
- Center Freq
Ch Freq 2.48 GHz Trig Free 5 43006060 Ghz
Occupied Bandwidth |F|uerages: el | |
|| StartFreq
2.47900000 GHz
Fef 28 dBm Atten 28 dB
#3amp Stop Freq
Log 243100000 GHz
1[,_-'] & i Wk UMM L, AR LR
dB,-"'I _ 1 1 [ I s = CF Step
Offst K TRIRTA N IRLLIER 2B0.0R60AE kHz
16.7 Wy TR AT [ ui fu | Puta Man
dB | !
Freq Offset
Center 2450 000 GHz  Span 2 Mz || (00000000 Hz
#Res BH 12 kHz #VBH 36 kHz #Sweep 108 ms (1081 pts)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.06 % |llon 0ff
863.6430 kHz x dB -26.00 5
Transmit Freq Error -14.186 kHz
¥ dB Bandwidth 1.854 MHz*
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8PSK 20 dB BANDWIDTH

LOW CHANNEL

5 Agilent 11:45:08 Jul 11, 2015

R T

Ch Freg
Occupied Bandwidih

2402 GHz

Trig  Free

LI |

]

Freq/Channel

Certer Freq
2.40200000 GHz

Stant Freq
2.40050000 GHz

Rel 20 dBm #Atien 20 dB
#Peak Stop Freq
Log BN 2.40350000 GHz
10 o L+
dB/ 2 < CF Step
Offst 300.000000 kHz
107 [ | - Auto Man
dB
Freq Citset
Center 2.402 000 0 GHz Span 3 MHz || 0-00000000 Hz
#Res BW 30 kHz #WBW 91 kHz #S5weep 100.5 ms (601 pis)
i i Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % lon cf
1 169? MHE xdB  -20.00dB
Transmit Freq Ermar -8.317 kHz
* dB Bandwidth 1.297 MHz
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015

IC

ID: 20207-1003

MID CHANNEL

W Agilenf 11:35:57 Jul 11, 2015

R T

Ch Freq 2441 GHz

CQccupied Bandwidth

Trig  Free

LI |

]

Ref 20 dBm #Atten 20 dB

Freq/Channel

Certer Freq
244100000 GHz

Stant Freq
243950000 GHz

#Peak Stop Freqg
Log EN 244250000 GHz
10 > i <
dB/ CF Step
Ofist 300.000000 kHz
107 [ Auto Man
dB
Freq Cliset
Center 2.441 000 0 GHz Span 3 MH || 0-00000000 Hz
#Res BW 30 kHz #VBW 91 kHz #5weep 100 ms (601 pis)
. . Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % lon cf
1.1692 MHz xdB  -20.00 dB
Transmit Freq Emnor -8.685 kHz
x dB Bandwidth 1.296 MHz
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015

IC

ID: 20207-1003

HIGH CHANNEL

we o Agilenf 11:51:28 Jul 11, 2015

R T

Ch Freq 248 GHz

CQccupied Bandwidth

Trig  Free

LI |

]

Ref 20 dBm #Atten 20 dB

Freq/Channel

Certer Freq
248000000 GHz

Stant Freq
247850000 GHz

#Peak stop Freq
Log S 248150000 GHz
10 < £
dB/ > < CF Slep
Otist 300.000000 kHz
107 [ [ Al Auto Man
dB
Freq Cliset
Center 2.480 000 0 GHz Span 3 MH || 0-00000000 Hz
#Res BW 30 kHz #VBW 91 kHz #5weep 100.5 ms (601 pis)
. . Signal Track
Occupied Bandwidth Occ BW % Puwr 99.00 % lon cf
1.1684 MHz xdB  -20.00dB
Transmit Freq Emnor -8.606 kHz
x dB Bandwidth 1.297 MHz
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003 IC

DATE: AUG 18, 2015

ID: 20207-1003

8PSK 99% BANDWIDTH

LOW CHANNEL
¥ Agilent 11:37:54 Jul 11, 2015 L |Freg/Channel
- Center Freq
Ch Freq 2.482 GH=z Trig Free 5 40206080 GHz
Occupied Bandwidth |F|ueragea: 20 I |
" StartFreq
2.39950A08 GHz
Fef 20 dBm Atten 20 dB
#5amp Stop Freq
Log 2.40450000 GHz
16 U
dB/ = LifUIiAl < CF Step
Offst I 000.000000 kHz
16.7 1w AL m Auto Man
dB | etk ™
------------ i gibiTa Freq Offset
Conter 2402 088 Nz Span5 MHz || 000000000 hz
#Res BH 20 kHz #\/BH 62 kH=z #Sweep 100 ms (1081 pts)
= = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 % |llon 0ff
1 1?34 MHE ¥ dB -26.00 4B
Transmit Freq Error  -13.308 kHz
¥ dB Bandwidth 1.321 MHz*
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
MID CHANNEL
- Agilent 11:29:55 Jul 11, 2615 L Freq/Channel
- Center Freq
Ch Freq 2.441 GH=z Trig Free 5 44106060 Ghz
Occupied Bandwidth |F|uerages: el | |
|| StartFreq
2. A3850AA0 GHz
Ref 28 dBm Atten 20 dB
#3amp Stop Freq
Log 2.44350000 GHz
1@ ._._.._.._._._._.__‘A’
dB/ = iTRARi M CF Step
Offst - 500.000000 kHz
16.7 A W M TN _ Ruto Man
dB b li g WY P - offeet
L TS U SO G (W |, T €d Yirse
Center 2.441 809 GHz Span 5 MHz || 2-00000000 Hz
#Res BH 20 kHz #VBH 62 kHz #Sweep 108 ms (1081 pts)
- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.06 % |llon 0ff
1 1614 MHE ®x dB -26.00 4B
Transmit Freq Error -14.466 kHz
® dB Bandwidth 1.334 MHz#*
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL

- Agilent 11:46:45 Jul 11, 2615 L Freq/Channel
- Center Freq
Ch Freq 2.48 GHz Trig Free 5 43006060 Ghz
Occupied Bandwidth |F|uerages: el | |
|| StartFreq
2.47750000 GHz
Ref 26 dBm Atten 28 dB
#3amp Stop Freq
Log 2.43250008 GHz
1@ A 0 Nel b bl b
dB/ 5 h. e 2 pa CF Step
Offst SA0.000000 kHz
19.7 i T Auto Man
dB Ll A PR | AT
— : e Freq Offset
Center 2.480 800 GHz  3pan®© Miz B.00000000 Hz
#Res BH 20 kHz #VBH 62 kHz #Sweep 108 ms (1081 pts)

- - - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.06 % |llon 0ff
1.1782 MHz % ¢dB -26.08 dE

Transmit Freq Error  -13.124 kHz
% dB Bandwidth 1.319 MHz*
I
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

8.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1(1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300
kHz and the VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HOPPING FREQUENCY SEPARATION PLOT

% Agilent 12:28:26 Jul 11, 2015 R T |Freg/Channel
A Mkr1 1.000 MHz Certer F
erter Freq
Rel 20.7 dBm #Atten 20 dB 052 dB
#Peak | | 2.44100000 GHz
Log f;‘ &
10 Stait Freq
dB/ 243850000 GHz
Ofist
10.7
dB Stop Freq
244350000 GHz
CF Step
500.000000 kHz
LgAv Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AN
a(f): .
ETun Signal Tracl;
Swp On cf
Center 2.441 000 GHz Span 5 MHz
#Res BW 200 kHz #VBW 910 kHz #5weep 1 ms (1001 pis)
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

8.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1(4)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to
cover the entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to a maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

a Agilent 12:25:49 Jul 11, 2015 R T |Freg/Channel
A Mkl 804 MHz Certer E
) erter Freq
Rel 20.7 dBm #Atten 20 dB 0.55 dB 244100000 Gz
#Peak
Log
10 Stait Freqg
dB/ 12 i 2.39100000 GHz
Otist ¥ %
10.7
dB Stop Freq
2.49100000 GHz
CF =tep
10.0000000 MHz
LgAv Auto Man
M1 52 Freq Cliset
53 FC 0.00000000 Hz
AA
afi): .
ETun Signal Track_
Swp On cf
Center 2.441 0 GHz Span 100 MHz
#Res BW 1 MHz #WVBW 1 MHz #S5weep 20 ms (1001 pis)
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST SEGMENT)

i Agilent 12:32:27 Jul 11, 2015 R T |Freg/Channel
Mkr1 2.415 84 GHz Certer F
erter Freq
Rel 20.7 dBm #Atien 20 dB 10.45 dBm
4Peak 2.41500000 GHz
Log (15
10 i Stait Freq
dB/ | 2.40000000 GHz
Ofist }l'rvqlr|r|!||1i?vwvwr{rllllv
10.7
dB Stop Freq
( 2.43000000 GHz
/ CF Step
3.00000000 MHz
LgAv J Auto Man
M1 52"11 Freq Cifset
53 FC 0.00000000 Hz
AA
ali): .
FTun Signal Tracl;
Swp On Cif
Center 2.415 00 GHz Span 30 MHz
#Res BW 200 kHz #VBW 300 kHz #5weep 20 ms (1001 pis)
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND SEGMENT)

we o Agilenf 12:35:02 Jul 11, 2015

R T

Freq/Channel

Certer Freq

Ret 20.7 dB #Atten 20 dB

APk en 244500000 GHz

Log

10 k Stait Freq

dB/ 243000000 GHz

Ofist [7 7 (7 f [V o1 T err T rrr ey

10.7

dB Stop Freq
246000000 GHz

CF Step

3.00000000 MHz

LgAv Auto Man

M1 52 Freq Clfset

S3 FC 0.00000000 Hz

AA

ai{f): .

ETun Signal Track

Swp On Cif

#Res BW 300 kHz

Center 2.445 00 GHz

#VBW 200 kHz

Span 30 MHz

#5weep 20 ms (1001 pis)
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD SEGMENT)

s Agilent 12:35:45 Jul 11, 2015 R T |Freg/Channel
Certer Freq
Rel 20.7 dBm #Atien 20 dB
4Peak 2.47500000 GHz
Log
10 | Stait Freq
dB/ | 246000000 GHz
Oiist'”*T'I'I'I'F[rltll?l'u"ih"ﬂl
10.7
dB Stop Freq
249000000 GHz
CF Step
3.00000000 MHz
LgAv Auto Man
M1 52 \‘ Freq Citset
S3 FC #,mwﬂw“u” Foficd 000000080 iz
AA ¥y
ali): .
FTun Signal Tracl;
Swp On Cit
Center 2.475 00 GHz Span 30 MHz
#Res BW 200 kHz #VBW 300 kHz #5weep 20 ms (1001 pis)
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

LIMIT

FCC §15.247 (a) (1) (iii)

IC RSS-247 5.1(4)

AVERAGE TIME OF OCCUPANCY

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each

occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.366 32 0.11712 0.4 -0.28288
DH3 1.616 19 0.30704 0.4 -0.09296
DH5 2.838 13 0.36894 0.4 -0.03106
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 0.8 seconds (sec) (sec) (sec)
GFSKAFH Mode
DH1 0.366 8 0.02928 0.4 -0.37072
DH3 1.616 4.75 0.07676 0.4 -0.32324
DH5 2.838 3.25 0.092235 0.4 -0.30777
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

PULSE WIDTH - DH1

W Agilenf 12:16:33 Jul 11, 2015

R T

Freq/Channel

Rel 20.7 dBm

#Atten 20 dB

AMki1 366 ps

0.10 dB

#Peak

1

Certer Freq
244100000 GHz

Log
10

1R

dB/

%“u‘nmrﬁ

Oftst

Stant Freq
2.44100000 GHz

10.7

dB

Stop Freq
2.44100000 GHz

sl

LgAv

CF Step
1.00000000 MHz

Auto Man
Center 2.441 000 GHz Span 0 Hz Freq Cifset
Res BW 1 MHz #VBW 1 MHz Sweep 2 ms (1001 pis) 0.00000000 Hz
Maiker Tiace Type X Axiz Amgplilude
1R 1) Time 4368 s 1.54 dBm
1A ) Time 288 us 0.1048 Signal Track
On Ci
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH1

# Agilent 12:50:19 Jul 11, 2015 R T |Freg/Channel
Certer Freq
Rel 20.7 dBm #Atten 20 dB
4Peak 2.44100000 GHz
Log
10 Stait Freqg
dB/ 2.44100000 GHz
Ofist
10,7
dB Stop Freq
2.44100000 GHz
CF &tep
n i B 1.00000000 MHz
LgAv Auto Man
w1 S2 Freq Cliset
53 F 0.00000000 Hz
AR
ali): )
ETun signal Track
On Cf
Center 2.441 000 GHz Span 0 Hz~
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 5 (1001 pis)
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

PULSE WIDTH - DH3

w Agilent 12:22:54 Jul 11, 2015 R T |Freg/Channel
A ME 1616 ms Certer F
erier rreq
Ref 20.7 dBm #hten 20 dB 012 dB
Lng 1R 1
10 > 2 g
M r ' ||' T r 1 7 Stait Freq
dBf 244100000 GHz
Ofist
10.7
dB Stop Freq
244100000 GHz
CF Step
1.00000000 MHz
LgAv Auto Man
Center 2.441 000 GHz Span 0 Hz Freq Cfset
Res BW 1 MHz #WVBW 1 MHz Sweep 4 ms (1001 pis) 0.00000000 Hz
Maiker Tiace Type X Aniz Amplilude
1R 1) Time TES us 1.22 dBm
14 11} Time 1.818 ms 0.12 dB S|Qna| TFE.CI(
On Cf
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH3

W Agilenf 12:52:09 Jul 11, 2015

R T |Freg/Channel

Certer Freq
Rel 20.7 dBm #Atten 20 dB
#Peak 2.44100000 GHz
Log
10 Stait Freqg
dB/ 2.44100000 GHz
Ofist
10,7
dB Stop Freq
2.44100000 GHz
CF Step
1.00000000 MHz
LgAv Auto Man
w1 52 Freq Citset
53 F§ 0.00000000 Hz
AR
ali): )
ETun signal Track
On Cf
Center 2.441 000 GHz Span 0 Hz~
Res BW 1 MHz #WVBW 1 MHz Sweep 3.16 5 (1001 pis)
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015

IC ID: 20207-1003

PULSE WIDTH - DH5

w Agilent 12:18:56 Jul 11, 2015 R T |Freg/Channel
A Mkt 2.838 ms Certer F
erier rreq
Rel 20.7 dBm #Atten 20 dB 0.07 dB
#Pagk 2.44100000 GHz
Lng 1R 1
&
10 T r || Stait Freq
dB/ 2.44100000 GHz
Ofist
10.7
dB Stop Freq
244100000 GHz
rhHirh oo ety CF Step
1.00000000 MHz
LgAv Auto Man
Center 2.441 000 GHz Span 0 Hz Freq Cfset
Res BW 1 MHz #WVBW 1 MHz Sweep 6 ms (1001 pis) 0.00000000 Hz
Maiker Tiace Type X Aniz Amplilude
1R 1) Time 1,888 ms 1.5 dBm
14 11} Time 2838 ms 0.07 dB S|Qna| TFE.CI(
On cf
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD - DH5

i Agilent 12:53:24 Jul 11, 2015 R T |Freg/Channel
Certer Freq

Rel 20.7 dBm #Atien 20 dB

#Peak 2.44100000 GHz

Log

10 Stait Freq

dB/ 2.44100000 GHz

Ofist

10.7

dB Stop Freq
244100000 GHz

CF Step

1.00000000 MHz

[/ 1 (11 L [ (M = Lan

w1 52 J.U Freq Cifset

53 FS 0.00000000 Hz

AA

ai{i): .

FTun . Signal Tracé'tf
n Cif

Center 2.441 000 GHz Span 0 Hz'

Res BW 1 MHz #VBW 1 MHz Sweep 3.16 5 {1001 pis)
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

8.5.

LIMIT

OUTPUT POWER

§15.247 (b) (1)

RSS-247 5.4(1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer the analyzer bandwidth
is set to a value greater than the 20 dB bandwidth of the EUT.

RESULTS

8.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 10.14 21 -10.862

Middle 2441 10.06 21 -10.941

High 2480 9.99 21 -11.011

Worst 10.138 -10.862

8.5.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.83 21 -11.166
Middle 2441 9.80 21 -11.198
High 2480 9.73 21 -11.271
Worst 9.83 -11.166
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

8.5.3. OUTPUT POWER PLOTS

GESK OUTPUT POWER

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
SEMSE:IMT ALIGN AT 0213548 PM Ul 17, 2015
| #Avg Type: Log-Pwr TRACE 3456 Frequency
: —— Trig:Free Run Avg|Hold:»2i2 THPE M ottt
FComiow ™ Atten: 20 dB DETIP A 844 &
Ref Offset 10.7 dB Mkr1 2.401 925 GHz
1L%gB.fdiv Ref 18.80 dBm 10.138 dBm
5.80 0
-1.20
112 2.400500000 GHz
-21.2
2.403500000 GHz
-31.2
-41.2
512
1.2
712
Center 2.402000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG Iﬂgsm'rus
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

Agilent Spectrum Analyzer - Swept SA

MID CHANNEL

SEMSE:INT

ALIGN AUTO 02:36;37 PM Jul 17, 2015

Frequency

IMSG

#Avg Type: Log-Pwr TRACE 3456

: = Trig:Free Run Avg|Hold:=2/2 THPE M Wbtk

Foaniow ™ Atten: 20 dB DET|P A B A A &

Ref Offset 10.7 dB Mkr1 2.440 826 GHz

10 gBIdiv Ref 18.80 dBm 10.059 dBm

g8.80 0

-1.20
112
212
312
412
E1.2
1.2
712

Center 2.441000 GHz Span 3.000 MHz

#Res BW 3.0 MHz #FVBW 3.0 MHz Sweep 1.00 ms (1001 pts)

% STATUS
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

Agilent Spectrum Analyzer - Swept SA

HIGH CHANNEL

SEMSE:INT ALIGN AUTO 02,3727 PM Jul 17, 2015

Frequency

IMSG

Center Freq 2.480000000 G,r,lf): Fast :;.' Trig: Free Run :ﬂ;?HHS:Tzlgg-Pwr R TR

IFGain:Low Atten: 20 dB DETIP A A AA A

Mkr1 2.479 928 GHz

10 dBidiv E:ffo{f;.eg&cagﬁ | 9.989 dBm

g.80 0

-1.20
-11.2
212
-2
-41.2
51.2
£1.2
712

Center 2.480000 GHz Span 3.000 MHz

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

% STATUS
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

8PSK OUTPUT POWER

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
SEMSEINT ALIGN AUTO 02:35:20 PM 1l 17, 2015
| #Avy Type: Log-Pwr TRACE 2456 Frequency
: —— Trig:Free Run Avg|Hold:>2/2 TYPE |11 ittt
i ow ™ Atten: 20 dB CeTlP A B AL A
Ref Offset 10.7 dB Mkr1 2.401 970 GHz
19 dBrdiv Ref 18.80 dBm 9.834 dBm
8.80 ‘
-1.20
-2
-2
-31.2
412
512
£1.2
1.2
Center 2.402000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG Iﬂgsmms
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL

Agilent Spectrum Analyzer - Swept SA

SEMSE:IMT ALIGN AUTO 024427 PM Ul 17, 2015 F
Center Freq 2.441000000 GHz | #Avg Type: Log-Pwr TRACE[ D345 6 requency
PNO: Fast 0 1fig:FreeRun Avg|Hold:>2/2 TYPE | Mt
IFGain:Low Atten: 20 dB DETIP A A AA A
Ref Offset 10.7 dB Mkr1 2.440 961 GHz
10 dBidiv Ref 18.80 dBm 9.802 dBm
880 0
-1.20
12
212
32
412
£12
512
712
Center 2.441000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
Juse ) Alignment Completed [y status
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

Agilent Spectrum Analyzer - Swept SA

HIGH CHANNEL

SEMSE:INT

ALIGN AUTO 0214524 PM Jul 17, 2015

Frequency

IMSG

#Avg Type: Log-Pwr TRACE 245 R

: = Trig:Free Run Avg|Hold:=2/2 THPE M Wbtk

Foaniow ™ Atten: 20 dB DET|P A B A A &

Ref Offset 10.7 dB Mkr1 2.479 931 GHz

10 derdiv__Ref 18.80 dBm 9.729 dBm

g.80 0

-1.20
-11.2
212
-2
-41.2
51.2
£1.2
712

Center 2.480000 GHz Span 3.000 MHz

#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

% STATUS
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

8.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.82
Middle 2441 9.84
High 2480 9.75
Worst 9.84

8.6.2. DATA RATE P1/4-DQPSK MODULATION

Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 6.70
Middle 2441 6.72
High 2480 6.63
Worst 6.72
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.71
Middle 2441 6.73
High 2480 6.64
Worst 6.73
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Limit = -20 dBc

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

8.7.1. BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 11:15:38  Jul 11, 2615 L Fregq/Channel
Mkrl 2.402 Bl GHz Center Freq
EZ;kZEJ dBEm Atten 20 dB . 985 dBEm > 10000008 GHa
Log P
18 StartFreq
dB/ 2.395ARAAG GHz
Offst
ég'? Stop Freq
2. AR5RRARR GHz
] 2
ol CF Step
1.BRARRARG MHz
#PHvy Auto Man
Center 2,408 BB GHz Span 18 MHz
#Res BH 100 kiz #UBH 300 kiz Sweep 1 ms (1001 pts) || gﬁ@%g@fg Eﬁ;
Marker Trace Type W Axiz Amplitude )
1 1 Freq 2482 A1 GHz 9.85 dBm
2 1 F 2.488 BB GH -51.68 dB H
3 (13 FFEE 5406 68 BHa 21’6 dn DnSlgnal Tragfli
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015

IC

ID: 20207-1003

LOW CHANNEL SPURIOUS

= Agilent 11:16:17  Jul 11, 2615 L Freq/Channel
Mkrd 25.169 GHz Center Freq
Eséai@ dBEm . #Htten 20 dB -49.6858 dEm 13 8150000 GHa
[+,
Log
18 StartFreq
dB/ AR AARRARG MHz
Offst
é?f Stop Freq
26.0ARRAAG GHz
DI 4
~10.1 2 4 ' CF Step
dBm b g SlA
259700000 GHz
#PHvy Auto Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kiz +UBH 300 kHz _ Sweep 2.482 5 (8192 pt) | | gg@e@%g@fg sﬁ;
Marker Traca Type *OAxiz Amplitude )
1 1 Freq 2.482 GH=z 9.42 dBm
2 1 F 4,864 5H -51.68 dB H
3 (13 FEEE 7586 BHa “C5.29 4 DnSlgnaI Tragfli
4 1 Freq 25.189 GH=z -49,61 dBm =
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015

IC

ID: 20207-1003

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

% Agilent 11:11:41 Jul 11, 2615 L Freq/Channel
Mkrl 2.441 @B GHz Center Freq
Ezgkﬂﬁ dBm Atten 28 dB 9.84 dBm 5 14160008 GHa
Log 3
18 StartFreq
dB/ 243600080 GHz
Offst
ég'? Stop Freq
0l 2. 44600080 GHz
e CF Step
1.60aRRARG MHz
#PHvy Auto Man
ML 52 Freq Offset
53 FC - (.000006000 Hz
AA
£ .

) Signal Track
>0k 0 OFf
Swp f LR
Center 2.441 B8 GHz Span 18 MHz
#Res BH 186 kHz #\/BH 388 kHz Sweep 1 ms (1801 pts)
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

MID CHANNEL SPURIOUS

s Agilent 11:12:28 Jul 11, 2815

L

Freq/Channel

Mkrd 25176 GHz

_ Center Freq
pef o dom _ efitten 20 dB 49.179 dBm fl 1379150000 Ghz
Log <
18 Start Freq
dB/ 30.0a6aaae MHz
Offst
ég'? Stop Freq
0l 4| 26.0088000 GHz
-18.2 3 2
= R - CF Step

2597008860 GHz
#PHvy Auto Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz #JBH 300 kHz Freq Offset

Sweep 2,482 5 (8192 pts)

Marker Traca Type *OAxiz
1 1 Frag 2.441 GHz
2 (1 Fraq 4,882 GHz
3 1 Frag 7.323 GH=
4 C1 Frag 25.176 GH=z

Amplitude
8.5a8 dB
-GB.76 dB
-59.594 dB
-49.18 dB

]
]
m
]

0.00000060 Hz

Signal Track

On 0ff
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 11:23:32  Jul 11, 2615 L Fregq/Channel
Mkrl 2.480 BB GHz Center Freq
EZ;kZEJ dBEm . Atten 20 dB 977 dBm 5 13350000 GHa
L)
Log
18 StartFreq
dB/ 247850080 GHz
Offst
ég'? Stop Freq
248850080 GHz
Ol ! H
o i d CF Step
1.BRARRARG MHz
#PHvy Auto Man
Center 2.483 56 GHz Span 18 MHz
#Res BH 100 kiz #UBH 300 kiz Sweep 1 ms (1001 pts) || gﬁ@%g@fg Eﬁ;
Marker Trace Type W Axiz Amplitude )
1 1 Freq 2.4808 BB GHz 9.77 dBm
2 1 F 2.487 45 GH -51.62 dB H
3 (13 FFEE 5483 56 BHa _c4.25 dn DnSlgnal Tragfli
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL SPURIOUS

= Agilent 11:24:21  Jul 11, 2615 L Freq/Channel
Mikrd 25081 GHz Center Freq
Eséai@ dBEm . #Htten 20 dB -50.384 dEm 13 8150000 GHa
Log 4
18 StartFreq
dB/ AR AARRARG MHz
Offst
é?f Stop Freq
26.0ARRAAG GHz
] 3,
-18.2 z
dBm L _Z].__. il ' CF Step
259700000 GHz
#PHvy Auto Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kiz +UBH 300 kHz _ Sweep 2.482 5 (8192 pt) | | gg@e@%g@fg sﬁ;
Marker Traca Type *OAxiz Amplitude )
1 1 Freq 2.488 GH=z 8.72 dBm
2 1 F 49608 GH -52.35 dB H
3 (13 FFEE 7446 GHa 65,44 4 UnSlgnaI Tragfli
4 1 Freq 25.881 GH=z -5H.38 dBm =
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

SPURIOUS BANDEDGE EMISSIONS

WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

i Agilent 12:39:40 Jul 11, 2015 R T |Freg/Channel
Mkr2 2.403 855 GHz Certer F
erter Freq
Rel 20.7 dBm #Atten 20 dB 10.17 dBm
#Peak z 2.40000000 GHz
Lo
Log TR ANVI AN |
VI W WYY Stant Freq
dB/ 2.39250000 GHz
Ofist f
10.7
dB N Stop Freq
DI _ ,.,[ 240750000 GHz
a ) P I
38 i A AL A ]V P CF Step
1.50000000 MHz
LgAv Auto Man
Center 2.400 000 GHz Span 15 MHz E Olfset
#Res BW 100 kHz #VBW 300 kHz  Sweep 1.467 ms (1001 pts) 0 00008000 s
Maiker Tiace Type X Axiz Amgplilude ’
1 1) Fieg 2.400 000 GHz -53.03 dBm
2 1 Fieq 2.403 855 GH=z 10.17 dBm Slgnal TraCk
On Cif
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

HIGH BANDEDGE WITH HOPPING ON

e Adilent 12:41:25 Jul 11, 2015

R T

Freq/Channel

Mkr2 2.477 005 GHz

Certer Freq

Rel 20.7 dBm #Atten 20 dB 10.08 dBm

#Peak = 248350000 GHz
Lo ﬁ

Log (AT AL 7, -

Y W WA Stant Freq
dBf 247600000 GHz
Ofist ‘l
10.7
dB T <top Freq
DI |, 249100000 GHz
9.9 . 5 1
4Bm i b e/ L qu‘l“wwhﬁ M CF Step

1.50000000 MHz
LgAv Auto Man
Center 2.483 500 GHz Span 15 MHz Freq Cifset
#Res BW 100 kHz #WBW 300 kHz Sweep 1.467 ms (1001 pis) 000000000 Hz
Maiker Tiace Type X Axiz Amgplilude
1 1 Fieq 2.483 500 GHz £3.25 dBm
2 1 Fieq 2.477 005 GHz 10.08 dBm S|Qna| TraCk
On Cif
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

8.7.2. ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

= Agilent 11:39:28 Jul 11, 2815 L

Freq/Channel

Mkrl 2.402 91 GHz

Center Freq

Ref 28 dBm Atten 20 dB | 5.588 dBEm > 10000008 GHa
Peak T
Log k74
18 StartFreq
dB/ 2.395ARAAR GHz
Offst
ég'? ; Stop Freq
0| & é 28500086 GHz
o T CF Step
1.BRARRARG MHz
#PHvy Auto Man
Center 2,408 BB GHz Span 18 MHz
#Res BH 100 kiz #UBH 300 kiz Sweep 1 ms (1001 pts) || gﬁ@%g@fg Eﬁ;
Marker Trace Type W Axiz Amplitude )

1 1 Freq 2482 A1 GHz E.88 dBm

2 1 F 2.488 BB GH -45.,15 dB H

3 (1) FFEE 5399 62 BHa ~43.31 B UnSlgnal Tragfli
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL SPURIOUS

= Agilent 11:46:87 Jul 11, 2615 L Freq/Channel
Mkrd 1,603 GHz Center Freg
jef cpdbm _ wHeen 20 B ~45466 dBm | 43" cope0 GHz
Lag 3
18 StartFreq
dB/ 300000000 MHz
Offst
ég'? Stop Freq
4
Dl o 260008000 GHz
3
Qé?n'q U ol & CF Step
259700000 GHz
#PHvy Auto Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 108 kHz #WBH 306 kHz Sweep 2.482 5 (8192 pts) 0 g{;@e@%g@fgsﬁ;
Marker Traca Type *OAxiz Amplitude )
1 (1) Freg 2,482 GHz 4.78 dBm
2 (1) F 4,884 GH -56.35 dB i
3 1 FEEE 7286 EHz -E7.34 dEm Slgnal Track
1 (1) Freq 1,503 GHz _45.47 dEm On 0ff
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

IC

DATE: AUG 18, 2015

ID: 20207-1003

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE

¥ Agilent 11:38:47 Jul 11, 2015 L |Freg/Channel
Mikrl 2.441 BB GHz Center Freq
Ez;kﬂﬂ dBm Atten 20 dB 6.39 dBm 5 14160008 GHa
Log 1
18 ¢ StartFreq
dB/ 2. 43600880 GHz
Offst
ég'? Stop Freq
0l 2. 44608000 GHz
e CF Step
1.BERBEAAE MHz
#PHvy Auto Man
ML 52 Freq Offset
53 FC - 0.90000000 Hz
AA
£ty .

) Signal Track
f50k 0 OFf
Swp f LR
Center 2.441 B8 GHz Span 18 MHz
#Res BH 186 kHz #\/BH 388 kHz Sweep 1 ms (1801 pts)
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

MID CHANNEL SPURIOUS

w5 Agilent 11:31:34  Jul 11, 2815

L

Freq/Channel

Mkrd 1.628 GHz

_ Center Freq
Ref 20 dBin_ #ftten 20 dB 45.451 dBm || - PEEE T 1o
#Peak ]
Log .
18 StartFreq
dB/ 30.0000000 MHz
Offst
ég'? Stop Freq

E
0| 3 26.0000000 GHz
-l IR O P CF Step
2597008860 GHz

#PHvy Auto Mar
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz #JBH 300 kHz Freq Offset

Sweep 2,482 5 (8192 pts)

0.00000060 Hz

Marker Traca Type *OAxiz Amplitude
1 (1 Fraq 2.441 GHz G.46 dBm
2 (1 Fraq 4,882 GHz -62.82 dBm i
3 1 Fraq 7.323 GHz -59.24 dBm 0 Slgﬂﬁﬂ Tragfkf
4 (1 Fraq 1.628 GHz -45.45 dBm n =
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 11:48:42  Jul 11, 2615 L Fregq/Channel
Mkrl 2.480 BB GHz Center Freq
Ref 28 dBm Atten 20 dB 5.584 dBEm 5 13350000 GHa
Peak 1
Log 74
18 StartFreq
dB/ 247850080 GHz
Offst
ég'? v Stop Freq
248850080 GHz
o i CF Step
1.BRARRARG MHz
#PHvy Auto Man
Center 2.483 56 GHz Span 18 MHz
#Res BH 100 kiz #UBH 300 kiz Sweep 1 ms (1001 pts) || gﬁ@%g@fg Eﬁ;
Marker Trace Type W Axiz Amplitude )
1 1 Freq 2.4808 BB GHz E.84 dBm
2 1 F 2.484 85 GH -51.65 dB H
3 (13 FFEE 5483 58 BHa “22777 dm DnSlgnaI Tragfli
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL SPURIOUS

- Agilent 11:49:29  Jul 11, 2615 L Freq/Channel
Mkrd 1.653 GHz Center Freq
Eséai@ dBEm | #Htten 20 dB -46.9858 dEm 13 8150000 GHa
Log é.
18 StartFreq
dB/ AR AARRARG MHz
Offst
é?f Stop Freq
4_ 26.0ARRAAG GHz
] O
5%;?,,‘2 A el CF Step
259700000 GHz
#PHvy Auto Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kiz +UBH 300 kHz _ Sweep 2.482 5 (8192 pt) | | gg@e@%g@fg sﬁ;
Marker Traca Type *OAxiz Amplitude )
1 1 Freq 2.488 GH=z 3.96 dBm
2 1 F 49608 GH -51.88 dB H
3 (13 FFEE 7446 GHa “Chi17 4 Signal Track
4 1 Freq 1.653 GH=z -46.99 dBm On m
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015

IC ID: 20207-1003

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

i Agilent 12:45:58 Jul 11, 2015

R T

Freq/Channel

Mkr2 2.402 820 GHz

Certer Freq

Rel 20.7 dBm #Atten 20 dB 6.79 dBm
#Peak - 240000000 GHz
Log L+
10 : Stait Freq
dB/ 239250000 GHz
Oitst
10.7
a8 : 2 4U?SEE?JEUFGrE|q
DI & ' ‘
2.0
dBm b il b et sl n CF &tep
1.50000000 MHz
LgAv Auto Man
Center 2.400 000 GHz Span 15 MHz E Olfset
#Res BW 100 kHz #VBW 300 kHz  Sweep 1.467 ms (1001 pts) 0 00008000 s
Maiker Tiace Type X Axiz Amgplilude ’
1 1} Fieg 2.400 000 GHz 4F.23 dBm
2 1 Fieq 2.402 820 GH=z 8.79 dBm Slgnal TraCk
Cn cf
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REPORT NO: 15U21133-E2A

FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

HIGH BANDEDGE WITH HOPPING ON

e Adilent 12:44:30 Jul 11, 2015

R T

Freq/Channel

Mkr2 2.477 995 GHz

Certer Freq

Rel 20.7 dBm #Atten 20 dB 7.28 dBm
#Peak " 248350000 GHz
Log ’
dBf i 247600000 GHz
Ofist |
10.7
dB L'h,, Stop Freq
DI in 249100000 GHz
2.7 B T
dBITI M, LR KT N T CF Ste;]
1.50000000 MHz
LgAv Auto Man
Center 2.483 500 GHz Span 15 MHz Freq Cifset
#Res BW 100 kHz #WBW 300 kHz Sweep 1.467 ms (1001 pis) 000000000 Hz
Maiker Tiace Type X Axiz Amgplilude
1 1 Fieq 2.483 500 GHz 56 85 dBm
2 1 Fieq 2.477 89858 GH=z 7.28 dBm S|Qna| TraCk
On Cif
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

9. RADIATED TEST RESULTS
9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7 (Receiver)

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

TEST PROCEDURE

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

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

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 1 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.0028S = 360Hz.

8PSK = 1/T =1/ 0.0028S = 360Hz

The spectrum from 1GHzHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 2 Jul 2015 22:25:24
Restricted Bondedge
15 PPF)JEC‘L Number: 15021133
Client:Valve
Config:EUT w/ Charger
Mode:BT GFSK BE H 2482
195 Tested by:S.Tran
5 =
— I
g I
c 85
o
N
E - Peak Limit (dBul/m2 /
£ 7
$ \\
3 5
3 6 \
[ia]
el
v 55 Averagel Limit (dBulU/m) 4 \\
45 4 ‘} |
3 L Vo
TS, e
35
2.31 1. 5MH=/ 2.415
Frequency (GHz)
Range (GHz) Dt RBU VB vy Tp Sueep Pts #Sups/Mode  Pasition Range (6Hz) Det  RBU B fvg Typ Sueep Pte #oups/Mode  FPosition
1:2.3172.415 PEAK IN(-3dB) M Pur AvglRMS)  Auto/Cpled 8381 Inf/MAXH 208 dege H 2:2.3172.415 PEOK  INC-38) 3B Uolt fvg futo/Cpled  8BB1  Inf/MAXH 298 degs H
Low Chonnel Bondedge Method 1T - Horizontal.TST 39763 12 Jun 2814 Rev 8.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 40.27 PK 32 -22.4 49.87 - - 74 -24.13 298 125 H
2 *2.352 44.02 PK 31.8 -22.5 53.32 - - 74 -20.68 298 125 H
3 *2.39 30.23 VB1T 32 -22.4 39.83 54 -14.17 - - 298 125 H
4 *2.352 35.1 VBI1T 31.8 -22.5 44.4 54 -9.6 - - 298 125 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

| 2:UL FREMONT, 3m Chamber 2 Jul 2015 22:39:50
Restricted Bondedge
s PPQJECL Number: 15021133
Client:Valve
Config:EUT w/ Charger
Mode:BT GFSK BE U 2482
195 Tested by:S.Tran
95 N
\
- \
3 85 \
5
& Peak Limit (dBul/m)
> 7:
e
~
3 5
2 6
e
55 Averagel Limit (dBulU/m) i
" | PR ) L L " e o Lol TRy Sy G s Wlohmibaing .
e L " '
4|:
43
20
35
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Range (GHz) Dt RBM VB vy Tp Sueep Pts  #Sups/Made  Pasition Range (6Hz) Det  RBU VB fvg Typ Sucep Pte #Sups/Mode  Position
2.3172.415 PEAK  M(-3dB T o URYS /Cpled  BOB1  Inf/MA 167
Low Chonnel Bondedge Method 1T - Uertical . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.383 42.79 PK 32 -22.4 52.39 - - 74 -21.61 167 309 \
4 *2.389 29.62 VB1T 32 -22.4 39.22 54 -14.78 - - 167 309 \
1 *2.39 40.79 PK 32 -22.4 50.39 - - 74 -23.61 167 309 \
3 *2.39 29.45 VB1T 32 -22.4 39.05 54 -14.95 - - 167 309 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 2 Jul 2015 22:55:13
Restricted Bondedge
= Project Number: 15021133
1 Client:Valve
Config:EUT w/ Charger
Mode:BT GFSK BE H 2488
195 Tested by:S.Tran
95 [\
3 / \
S 85
=)
o I
5 75 ( | Peal imit CdBUU/m)
- \
T
S s \
3 | ‘\
el
= 55 | Avercge Limit {(dBuU/m2 >
WMWW \ ot bbbl lum\"mum\.uluu il n NW\_ TR TOIRR T e Ll
Y ui
| 4
45 | \‘ k] \
e = SR /
35
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
Range (GHz) Dt RBU VB vy Tp Sueep Pts #Sups/Mode  Pasition Range (6Hz) Det  RBU VB fvg Typ Sucep Pte #Sups/Mode  Position
1:2.46°2.563 PEAK  IN(-3dB) M Pur AvglRMS)  Auto/Cpled 8381 Inf/MAXH 264 dege H 2:2.462.563 PEOK  IMC-3B) 3B Uoltfvg futo/Cpled  8BB1  Inf/MAXH 284 degs H
High Channel Bandedge Method 1T - Horizontaol .TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 41.31 PK 323 -22.1 51.51 - - 74 -22.49 284 143 H
3 *2.484 31.12 VBI1T 323 -22.1 41.32 54 -12.68 - - 284 143 H
2 2.541 43.92 PK 324 -21.9 54.42 - - 74 -19.58 284 143 H
4 2.541 34.61 VBI1T 324 -21.9 45.11 54 -8.89 - - 284 143 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

WZ':UL FREMONT, 3m Chamber 2 Jul 2815 23:22:14
Restricted Bondedge
= Project Number: 15021133
1 Client:Valve
Config:EUT w/ Charger
Mode:BT GFSK BE U 2488
185 Tested by:S.Tran
gl:
3 85
,{)
S 5 Peak Limit (dBUU/m)
E
~
2
S
Avercge Limit ((dBuU/m]
55
] [=)
45
3
@
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Range (GHz) Dt RBW VB fvg Tup Sueep Pts f5ups/Mode  Position Range (6Hz) et REU VB fvg Typ Sucep Pte #Sups/Mode  FPosition
High Channel Bandedge Method 1T - Vertical \TST 33763 12 Jun 2014 Rev 9.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 39.96 PK 323 -22.1 50.16 - - 74 -23.84 7 379 Vv
3 *2.484 29.91 VBIT 323 -22.1 40.11 54 -13.89 - - 7 379 v
4 *2.484 30.05 VBIT 323 -22.1 40.25 54 -13.75 - - 7 379 v
2 *2.489 42.82 PK 323 -22.2 52.92 - - 74 -21.08 7 379 Vv

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 18UL FREMONT, 3m Chomber 2 Jul 2815 28:00:55
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
Config:EUT w/ Charger
Mode:BT GFSK 2482
ag Tested by:5.Tran
80 -
_ Peak Limit (dBulU/m)
[+
T 70
o
N
c
£ 60
~ Qvg Limit (dBulU/m
€
~
E 50 1
el ? N
Ay g A
v r3 “‘MM""‘W Vit
39 iy
20
1 18 18
Frequency (GHz)
Range (GH) Dot RB VB g Typ Sueep Pts Foups/Mods  Pasition Range (Gfi2) Dt RO VW fvg Typ Sweep Pts  Fowps/Mode  Position
13 PEAK  IN(-38) 36 Log-Pur(Vides) Auto/Cpled 6881 Inf/MAXH  O-%bdegs H | 3:3-18 PEAK IMG-38) Bk LogFur(Vides) Puto/Cpled 16k Inf/MNH  B-36Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL VERTICAL

. 8UL FREMONT, 3m Chamber 2 Jul 2815 28:00:55
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
CanfigEUT w/ Charger
Mode:BT GFSK 2482
ag Tested by:5. Tran
88 -
Peak Limit (dBulU/m)
5 70
=
C
)
S ep :
2 Avg Limit (dBulU/m)
g c
a
2 5o
el
48 4 5 o
o =) c
38
20
1 14 18
Frequency (GHz)
Range (@) Det  FE0 VB A Ty Sueep Pio Foups/Mods  Pasition Ronge G Tt FEU U g Typ Swesp Pto ¥owpa/Mods  Position
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *2.352 37.11 PK 31.8 -22.5 46.41 - - 74 -27.59 0-360 200 H
3 *3.839 30.67 PK 331 -30.3 33.47 - - 74 -40.53 0-360 100 H
4 *4.804 33.24 PK 34 -29.4 37.84 - - 74 -36.16 0-360 100 \
2 2.452 39.05 PK 322 -22.2 49.05 - - - - 0-360 100 H
5 6.877 29.86 PK 35.6 -27.3 38.16 - - - - 0-360 100 \
6 8.002 29.75 PK 35.8 -27.3 38.25 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*2.353 43.48 PK3 31.8 -22.4 52.88 - - 74 -21.12 360 200 H
*2.352 31.29 VB1T 31.8 -22.5 40.59 54 -13.41 - - 360 200 H
*3.841 40.3 PK3 33.1 -30.4 43 - - 74 -31 310 100 H
*3.84 27.77 VBIT 33.1 -30.3 30.57 54 -23.43 - - 310 100 H
*4.804 41.69 PK3 34 -29.4 46.29 - - 74 -27.71 310 100 \%
*4.804 32.18 VBIT 34 -29.4 36.78 54 -17.22 - - 310 100 \
2.452 45.45 PK3 32.2 -22.2 55.45 - - - - 310 104 H
2.452 37.54 VB1T 32.2 -22.2 47.54 - - - - 310 104 H
6.875 26.16 VB1T 35.6 -27.2 34.56 - - - - 310 100 Vv
6.879 38.9 PK3 35.6 -27.4 47.1 - - - - 310 100 Vv
8.003 39.42 PK3 35.8 -27.3 47.92 - - - - 310 100 Vv
8.004 26.14 VB1T 35.8 -27.4 34.54 - - - - 310 100 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL HORIZONTAL

. UL FREMONT, 3m Chamber 2 Jul 2815 21:11:51
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
Canfig EUT w/ Charger
Mode:BT GFSK 2441
ag Tested by:5.Tron
88 - -
B Peak Limit (dBulU/m)
3
c 70
o
N
'[
£ 6@ ;
- Avg Limit (dBulU/m)
153
N
3 50 t
3 i
el
QB g
3 4 S Y
. iR
19 g i
28
1 18 18
Frequency (GHz)
Range (62 Dot RO VI Pvg Tip Sueep Fts Foups/Mods  Position Range (GHiz) et RO VB vy Typ Sneop Pt Fowps/ode  Position
1:1-3 PEAK  IN(-38) 3k Log-Pur(Video) Auto/Cpled 6381 Inf/MAXH  O-3Bdegs H | 3:3-18 PEAK  IMC-3B) Bk Logur(Uidea) Puto/Cpled 16k Inf/MAXH  B-dbBoegs H
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 2 Jul 2815 21:11:51

Rodioted Emissions 3-Meters

Project Number: 15021133
108 Client:Ualve

Config EUT w/ Charger
Mode (BT GFSK 2441

9@ Tested by:5. Tran

Peak Limit (dBulU/m

N

Avg Limit (dBulU/m)

(dBulU/m) Vertical

1 18 18
Frequency (GHz)

Range (6Hz) Dot RO VB g Tup Suzep Pis foups/Made  FPasition Range (6Hz) Dt REW VW fvg Typ Sweep Pts foups/Mode  Fosition

FCC Part!5 Subpaort C 2488MHz Spurious Emissions with Averoge Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2P14

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *2.385 37.76 PK 32 -22.4 47.36 - - 74 -26.64 0-360 200 H
2 *2.497 37.76 PK 323 -22.1 47.96 - - 74 -26.04 0-360 100 H
3 *3.8 30.9 PK 331 -30.6 334 - - 74 -40.6 0-360 100 H
4 *4.676 3113 PK 34 -30.2 34.93 - - 74 -39.07 0-360 100 H
6 *11.58 26.89 PK 38.6 -22.2 43.29 - - 74 -30.71 0-360 200 H
5 8.878 28.62 PK 35.9 -25.2 39.32 - - - - 0-360 100 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*2.385 44.99 PK3 32 -22.4 54.59 - - 74 -19.41 291 175 H
*2.385 36.99 VB1T 32 -22.4 46.59 54 -7.41 - - 291 175 H
*2.497 45.15 PK3 323 -22.1 55.35 - - 74 -18.65 317 160 H
*2.497 38.05 VB1T 323 -22.1 48.25 54 -5.75 - - 317 160 H
*38 39.61 PK3 33.1 -30.6 42.11 - - 74 -31.89 317 100 H
*3.801 27.23 VB1T 33.1 -30.6 29.73 54 -24.27 - - 317 100 H
*4.675 40.04 PK3 34 -30.2 43.84 - - 74 -30.16 317 100 H
*4.676 27.52 VBIT 34 -30.2 31.32 54 -22.68 - - 317 100 H
*11.582 37.01 PK3 38.6 -22.2 53.41 - - 74 -20.59 317 200 H
*11.582 23.94 VB1T 38.6 -22.2 40.34 54 -13.66 - - 317 200 H
8.879 37.41 PK3 35.9 -25.2 48.11 - - - - 317 100 H
8.88 24.56 VB1T 35.9 -25.2 35.26 - - - - 317 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

HIGH CHANNEL HORIZONTAL

UL FREMONT, 3m Chomber

2 Jul 2815

18:55:20

11
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
CanfigEUT w/ Charger
Mode:BT GFSK 2480
ag Tested by:5.Tron
88 . N
B Peak Limit (dBulU/m)
3
c 70
o
N
'[
£ 6@ ;
- Avg Limit (dBulU/m)
2 <
a 1
3 5@ !
[ia}
8 W
4®MW ‘ ¥
3 A Aty
L b A T
368
28
1 18
Frequency (GHz)
Range (62 Dot RO VI Pvg Tip Sueep Fts Foups/Mods  Position Range (GHiz) et RO VB vy Typ Sneop Pt Fowps/ode  Position
1:1-3 PEAK  IN(-38) 3k Log-Pur(Video) Auto/Cpled 6381 Inf/MAXH  O-3Bdegs H | 3:3-18 PEAK  IMC-3B) Bk Logur(Uidea) Puto/Cpled 16k Inf/MAXH  B-dbBoegs H

FCC Part!5 Subpart C 2488MHz Spurious Emissions with Average Scan.

TST 38763 12 Jun 20814

Rev 9.5 22 Jul 2P14

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 2 Jul 2815 18:55:20

Rodioted Emissions 3-Meters

Project Number: 15021133
108 Client:Ualve

Config EUT w/ Charger
Mode BT GFSK 2488

9@ Tested by:5. Tran

Peak Limit (dBulU/m

N

Avg Limit (dBulU/m)

(dBulU/m) Vertical

oo

(8N
D

1 18 18
Frequency (GHz)

Range (6Hz) Dot RO VB g Tup Suzep Pis foups/Made  FPasition Range (6Hz) Dt REW VW fvg Typ Sweep Pts foups/Mode  Fosition

FCC Part!5 Subpaort C 2488MHz Spurious Emissions with Averoge Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2P14

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
3 *3.84 30.87 PK 331 -30.3 33.67 - - 74 -40.33 0-360 200 H
4 *4.096 31.66 PK 333 -30.5 34.46 - - 74 -39.54 0-360 100 \
6 *11.844 28.25 PK 39.1 -22.7 44.65 - - 74 -29.35 0-360 100 \
1 2.418 38.4 PK 321 -22.3 48.2 - - - - 0-360 100 H
2 2.541 37.7 PK 324 -21.9 48.2 - - - - 0-360 100 H
5 6.972 30.72 PK 35.6 -28.7 37.62 - - - - 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*3.841 40.46 PK3 331 -30.4 43.16 - - 74 -30.84 325 200 H
*3.842 27.79 VB1T 331 -30.4 30.49 54 -23.51 - - 325 200 H
*4.095 40.58 PK3 333 -30.6 43.28 - - 74 -30.72 325 100 "
*4.094 27.89 VB1T 333 -30.6 30.59 54 -23.41 - - 325 100 Vv
*11.842 37.09 PK3 39.1 -22.7 53.49 - - 74 -20.51 325 100 Vv
*11.842 24.43 VB1T 39.1 -22.8 40.73 54 -13.27 - - 325 100 Vv
2.419 45.74 PK3 321 -22.3 55.54 - - - - 317 144 H
2.419 38.11 VB1T 321 -22.3 47.91 - - - - 317 144 H
2.541 45.13 PK3 324 -21.9 55.63 - - - - 325 152 H
2.541 36.64 VB1T 324 -21.9 47.14 - - - - 325 152 H
6.973 39.7 PK3 35.6 -28.6 46.7 - - - - 325 200 Vv
6.974 27.22 VB1T 35.6 -28.6 34.22 - - - - 325 200 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

9.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 2 Jul 2015 22:31:86
Restricted Bondedge
s Ph?Jact Number: 15021133
Client:Valve
Config:EUT w/ Charger
Mode:BT 8PSK BE H 2482
185 Tested by:S.Tran
Fal
gl: F ‘]‘
_ f |
a
t 85 l
o |
i C !
C Peaok Limit (dBulU/m) ‘
5] 75 |
T [ \
~
S e J/ |
> ’ |
o
el
v 55 Averagel Limit (dBulU/m) ’\ ~i
Ml
I A A |
45 ]
43 e g N
o
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GHz) Dt RBU VB vy Tp Sueep Pts #Sups/Mode  Pasition Range (6Hz) Det  RBU VB fvg Typ Sucep Pte #Sups/Mode  Position
1:2.3172.415 PEAK IM(-3dB) M Pur AvglRMS)  Auto/Cpled 8381 Inf/MAXH 266 dege H 2:2.3172.415 PEOK  IMC-38) 3B Uoltfvg futo/Cpled  8BB1  Inf/MAXH 286 degs H
BT 8PSK _BE H 2482 .DAT 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.365 42.65 PK 319 -22.5 52.05 - - 74 -21.95 286 125 H
4 *2.388 29.75 VB1T 32 -22.4 39.35 54 -14.65 - - 286 125 H
1 *2.39 39.48 PK 32 -22.4 49.08 - 74 -24.92 286 125 H
3 *2.39 29.53 VB1T 32 -22.4 39.13 54 -14.87 286 125 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

| 2:UL FREMONT, 3m Chamber 2 Jul 2015 22:36:42
Restricted Bondedge
s PPQJECL Number: 15021133
Client:Valve
Config:EUT w/ Charger
Mode:BT 8PSK BE U 2482
195 Tested by:S.Tran
gl:
A
A
= il
5 85 i
5
& Peak Limit (dBul/m)
= 75 f
e
~
3 5
2 6
e
ssl.Average Limit (dBul/m) ‘
bbbl AR o ol b ki Lotk FRITAPR T \J ™ b
Akl A n m o
45 :
4 3
fa} (=}
35
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Range (GHz) Dt RBM VB vy Tp Sueep Pts  #Sups/Made  Pasition Range (6Hz) Det  RBU VB fvg Typ Sucep Pte #Sups/Mode  Position
2.3172.415 PEAK  M(-3dB T o URYS /Cpled  BOB1  Inf/MA 167
BT _8PSK_BE U 2482 .DAT 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *2.349 43.21 PK 31.8 -22.5 52.51 - - 74 -21.49 167 309 \
4 *2.376 29.63 VB1T 319 -22.4 39.13 54 -14.87 - - 167 309 \
1 *2.39 39.86 PK 32 -22.4 49.46 - - 74 -24.54 167 309 \
3 *2.39 29.18 VB1T 32 -22.4 38.78 54 -15.22 - - 167 309 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 2 Jul 2015 23:81:14
Restricted Bondedge
s Ph?Jact Number: 15021133
Client:Valve
Config:EUT w/ Charger
Mode:BT 8PSK BE H 2488
185 Tested by:S.Tran
A
95 [‘ |
3
S 85
Q |
: 1
5 75 | ed imi ( U/ m
i B
E |
3 5 }
3 6 \
o
5 B
- 55 /4‘ ‘\9 Avercge Limit {(dBuU/m2
AN W J \ bl bl b L b 4 Lkl . PN b
| i
45 ‘} ~w 34
Iy M
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) Dt RBU VB vy Tp Sueep Pts #Sups/Mode  Pasition Range (6Hz) Det  RBU VB fvg Typ Sucep Pte #Sups/Mode  Position
1:2.46°2.563 PEAK  IN(-3dB) M Pur AvglRMS)  Auto/Cpled 8381 Inf/MAXH 264 dege H 2:2.462.563 PEOK  IMC-3B) 3B Uoltfvg futo/Cpled  8BB1  Inf/MAXH 284 degs H
High Channel Bandedge Method 1T - Horizontaol .TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 43.03 PK 323 -22.1 53.23 - 74 -20.77 284 143 H
2 *2.484 43.78 PK 323 -22.1 53.98 74 -20.02 284 143 H
3 *2.484 31.8 VB1T 323 -22.1 42 54 -12 284 143 H
4 *2.484 32.04 VBI1T 323 -22.1 42.24 54 -11.76 284 143 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chamber 2 Jul 2015 23:14:15
Restricted Bondedge
s PhQJact Number: 15021133
Client:Valve
Config:EUT w/ Charger
Mode:BT 8PSK BE U 2488
185 Tested by:S.Tran
95 /\
5 es |
.{)
2 75 Pealk imit CdBLU/m)
e
~
>
Z 65 w
S \
55 ‘ | Avercge Limit {(dBuU/m) 5
i LI M‘é“'“' m bttt . — Q ki AR
45
3
@
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (GHz) Dt RBM VB vy Tp Sueep Pts  #Sups/Made  Pasition Range (6Hz) Det  RBU VB fvg Typ Sucep Pte #Sups/Mode  Position
24602563 PERK  M-308) M Pur RugiRiS Coled 8981 Inf/M 7 )
High Channel Bandedge Method 1T - Uertical .TST 39763 12 Jun 2614 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 40.07 PK 323 -22.1 50.27 - - 74 -23.73 7 379 \
3 *2.484 30.1 VB1T 323 -22.1 40.3 54 -13.7 - - 7 379 \
4 *2.484 30.41 VB1T 323 -22.1 40.61 54 -13.39 - - 7 379 \
2 2.54 43 PK 324 -21.9 53.5 - - 74 -20.5 7 379 \

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.
PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 1@UL FREMONT, 3m Chomber 2 Jul 2815 28:22:50
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
Config:EUT w/ Charger
Mode:BT 8PSK 2482
ag Tested by:5.Tran
80 -
_ Peak Limit (dBulU/m)
3
c 78
o
N
c
£ 60
~ Qvg Limit (dBulU/m
€
~
3 50
@
el
ap ! : . WMWMWWM
oA L eidaiR B 4 e W\
APy P A
38
20
1 18 18
Frequency (GHz)
Range (GH) Dot RB VB g Typ Sueep Pts Foups/Mods  Pasition Range (Gfi2) Dt RO VW fvg Typ Sweep Pts  Fowps/Mode  Position
13 PEAK  IN(-38) 36 Log-Pur(Vides) Auto/Cpled 6881 Inf/MAXH  O-%bdegs H | 3:3-18 PEAK IMG-38) Bk LogFur(Vides) Puto/Cpled 16k Inf/MNH  B-36Bdegs H
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL VERTICAL

. @UL FREMONT, 3m Chamber 2 Jul 2815 28:22:50
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
CanfigEUT w/ Charger
Mode :BT 8PSK 2482
ag Tested by:5. Tran
88 -
Peak Limit (dBulU/m)
5 70
=
C
)
S ep :
2 Avg Limit (dBulU/m)
g c
a
% 50 .
= 5.0
o
40
38
20
1 14 18
Frequency (GHz)
Range (@) Det  FE0 VB A Ty Sueep Pio Foups/Mods  Pasition Ronge G Tt FEU U g Typ Swesp Pto ¥owpa/Mods  Position
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *1.266 33.21 PK 29.6 -23.2 39.61 - - 74 -34.39 0-360 100 H
2 *1.542 32.77 PK 28.1 -22.8 38.07 - - 74 -35.93 0-360 100 H
3 *3.822 30.27 PK 331 -30.3 33.07 - - 74 -40.93 0-360 100 H
4 *4.9 29.8 PK 34 -29.5 343 - - 74 -39.7 0-360 200 H
5 *11.155 26.74 PK 37.9 -22.7 41.94 - - 74 -32.06 0-360 200 \
6 *11.77 27.63 PK 38.9 -22.4 44.13 - - 74 -29.87 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.266 42.56 PK3 29.6 -23.2 48.96 - - 74 -25.04 360 100 H
*1.266 29.81 VB1T 29.6 -23.2 36.21 54 -17.79 - - 360 100 H
*1.541 42.57 PK3 28.1 -22.8 47.87 - - 74 -26.13 360 100 H
*1.542 29.67 VB1T 28.1 -22.8 34.97 54 -19.03 - - 360 100 H
*3.822 39.99 PK3 33.1 -30.3 42.79 - - 74 -31.21 360 100 H
*3.821 27.3 VB1T 33.1 -30.3 30.1 54 -23.9 - - 360 100 H
*3.822 39.65 PK3 33.1 -30.3 42.45 - - 74 -31.55 360 100 H
*3.821 27.37 VBIT 33.1 -30.3 30.17 54 -23.83 - - 360 100 H
*4.902 40.03 PK3 34 -29.5 44.53 - - 74 -29.47 360 200 H
*4.899 26.8 VBIT 34 -29.5 313 54 -22.7 - - 360 200 H
*11.156 36.34 PK3 379 -22.7 51.54 - - 74 -22.46 360 200 \
*11.156 23.69 VBIT 379 -22.7 38.89 54 -15.11 - - 360 200 \
*11.769 36.66 PK3 38.9 -22.4 53.16 - - 74 -20.84 360 200 \
*11.768 24.06 VBIT 38.9 -22.4 40.56 54 -13.44 - - 360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL HORIZONTAL

. UL FREMONT, 3m Chamber 2 Jul 2815 21:55:20
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
Config:ELT w/ Charger
Mode:BT 8PSK 2441
ag Tested by:5.Tran
88 - -
B Peak Limit (dBulU/m)
3
c 70
o
N
'[
£ 6@ ;
- Avg Limit (dBulU/m)
2 <
a
E 50
3 Send 13
BN 7 T
IR T e
W Y
b o
368
28
1 18 18
Frequency (GHz)
Range (62 Dot RO VI Pvg Tip Sueep Fts Foups/Mods  Position Range (GHiz) et RO VB vy Typ Sneop Pt Fowps/ode  Position
1143 PEAK  IN(-38) 3k Log-Pur(Video) Auto/Cpled 6381 Inf/MAXH  O-3Bdegs H | 3:3-18 PEAK  IMC-3B) Bk Logur(Uidea) Puto/Cpled 16k Inf/MAXH  B-dbBoegs H
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 2 Jul 2815 21:55:208

Rodioted Emissions 3-Meters

Project Number: 15021133
108 Client:Ualve

Config EUT w/ Charger
Mode (BT 8PSK 2441

ag Tested by:5.Tran
80 -
Peak Limit (dBulU/m)
5 70
=
C
o
= 6@ ;
2 Avg Limit (dBuU/m)
< <
2]

2 5o
<
N 5

40

4 a
@
30
20
1 18 18
Frequency (GHz)
Range (6Hz) Dot RO VB g Tup Suzep Pis foups/Made  FPasition Range (6Hz) Dt REW VW fvg Typ Sweep Pts foups/Mode  Fosition
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *1.299 33.17 PK 29.9 -23.2 39.87 - - 74 -34.13 0-360 200 H
2 *2.273 33.13 PK 31.6 -22.4 42.33 - - 74 -31.67 0-360 200 H
3 *2.809 32.64 PK 32.6 -22.1 43.14 - - 74 -30.86 0-360 100 H
4 *3.848 30.6 PK 331 -30.4 333 - - 74 -40.7 0-360 200 \
5 *4.868 30.05 PK 34 -29.1 34.95 - - 74 -39.05 0-360 100 \
6 *11.398 27.06 PK 38.2 -22.9 42.36 - - 74 -31.64 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.299 42.79 PK3 29.9 -23.2 49.49 - - 74 -24.51 360 200 H
*1.298 29.7 VB1T 29.9 -23.2 36.4 54 -17.6 - - 360 200 H
*2.275 42.21 PK3 316 -22.4 51.41 - - 74 -22.59 360 200 H
*2.274 29.47 VB1T 316 -22.4 38.67 54 -15.33 - - 360 200 H
*2.81 42.34 PK3 326 -22.1 52.84 - - 74 -21.16 360 100 H
*2.808 29.56 VB1T 32.6 -22.1 40.06 54 -13.94 - - 360 100 H
*3.85 40.14 PK3 33.1 -30.4 42.84 - - 74 -31.16 360 200 \
*3.848 27.57 VBIT 33.1 -30.5 30.17 54 -23.83 - - 360 200 \
*4.866 39.5 PK3 34 -29.1 44.4 - - 74 -29.6 360 100 \
*4.867 26.62 VBIT 34 -29.1 31.52 54 -22.48 - - 360 100 \
*11.398 36.51 PK3 38.2 -22.9 51.81 - - 74 -22.19 360 100 \%
*11.399 24.11 VBIT 38.2 -22.9 39.41 54 -14.59 - - 360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A
FCC ID: 2AES41003

DATE: AUG 18, 2015
IC ID: 20207-1003

HIGH CHANNEL HORIZONTAL

@UL FREMONT, 3m Chamber

2 Jul 2815

19:19:27

Rodioted Emissions 3-Meters
Project Number: 15021133

Range (6Hz) 4 fug Ty Suzep Pis  f5ups/Made
1:1-3 PEAK  1M(-3dB 3o Log-Pur(Video)  Auto/Cpled 6881  Inf/MAXH

168 Client:Ualve
Config:ELT w/ Charger
Mode:BT 8PSK 2480

ag Tested by:5.Tran

8o ; \
B Peak Limit (dBulU/m)
3
13 78
6
N
'[
£ 6@ ;
- Avg Limit (dBuU/m)
- <
N
3
5
@
T

A
I a4
368
28
1 18 18
Frequency (GHz)
Dot RO VB Position et RO UB Pt Fowps/ode  Position

Range (6Hz) fvg Typ Sweep
B-368degs H 3:3-18 PEAK  1M(-3dB) 3k Log-Pur(Videa)  Auto/Cpled

it
1Bk Inf/MAXH  B-36Adegs H

FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 1

2 Jun 2814

Rev 9.5 22 Jul 2P14

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL VERTICAL

@UL FREMONT, 3m Chamber 2 Jul 2815 19:19:27

Rodioted Emissions 3-Meters

Project Number: 15021133
108 Client:Ualve

Config EUT w/ Charger
Mode BT 8PSK 2488

ag Tested by:5.Tran
80 -
Peak Limit (dBulU/m)
5 70
=
C
o
= 6@ ;
2 Avg Limit (dBuU/m)
< <
2]
2 5o
<
40
)
a 5
a o
30
20
1 18 18
Frequency (GHz)
Range (61 ot RE Ul g Top Sumen P Toupa/Made  Pasition Range (M) Dot RO Vel fvg Top Sweep Pte Foups/Mode  Position
FCC Port!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
1 *1.291 32.81 PK 29.8 -23.1 39.51 - - 74 -34.49 0-360 100 H
2 *2.374 35.21 PK 319 -22.4 44.71 - - 74 -29.29 0-360 200 H
3 *4.933 30.66 PK 34 -29.7 34.96 - - 74 -39.04 0-360 100 H
4 *3.823 30.52 PK 331 -30.2 33.42 - - 74 -40.58 0-360 100 \
6 *8.043 28.7 PK 35.7 -26.8 37.6 - - 74 -36.4 0-360 100 \
5 5.201 30.51 PK 343 -30.2 34.61 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.293 42.93 PK3 29.8 -23.1 49.63 - - 74 -24.37 360 100 H
*1.292 29.76 VB1T 29.8 -23.1 36.46 54 -17.54 - - 360 100 H
*2.372 42.28 PK3 319 -22.4 51.78 - - 74 -22.22 360 200 H
*2.375 29.71 VB1T 319 -22.4 39.21 54 -14.79 - - 360 200 H
*4.,933 40.1 PK3 34 -29.7 44.4 - - 74 -29.6 360 100 H
*4.932 27.68 VB1T 34 -29.7 31.98 54 -22.02 - - 360 100 H
*3.821 39.66 PK3 33.1 -30.3 42.46 - - 74 -31.54 360 100 \
*3.821 27.28 VBIT 33.1 -30.3 30.08 54 -23.92 - - 360 100 \
*8.044 37.92 PK3 35.7 -26.7 46.92 - - 74 -27.08 360 100 \
*8.045 25.51 VBIT 35.7 -26.7 34,51 54 -19.49 - - 360 100 \
5.199 27.34 VBIT 343 -30.3 31.34 - - - - 360 100 \
5.2 39.86 PK3 343 -30.2 43.96 - - - - 360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - FHSS Method: Maximum Peak

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

98UL Fremont,5m Chamber B 15 Jul 2815 18:45:39
Rodioted Emissions 3-Meters
Project Number: 15021133
8o Client:Ualve
Config:EUT on the toble
Mode BT _Worst Coze Below 1GHz
70 Tested by:D.Uu
66
56 ‘r
& 0Pk Liimit CdBuly/m) 3 ]
3 g
S 4B ? :
3 H H &
= 2 5
z c i 4 il
- | M
ool il ey ' Nl MMMMNM
y :
18 ! i i
4]
36 1068 10688
Frequency (MHz)
Range (MHz) REU/UBU  Ref/Attn Det/Avg Tope Swep Pts  ¥Sups/Mode Position Range (Mz) REU/UBW  Ref/Atin  Det/fvg Tope Sucep Pt fups/fode Position
1:33-200 128k(-68)/1  97/18  PERK/LogPur-Video fneecChuto)  4BB1  MAXH 8-36Bdegs | 3:288-1600 128(-648)/1M  91/18  PEAK/LogPur-Uideo JnsecCuto)  8BB1  HAXH 8-368degs H
FCC Part 15 Subport B Class B 39-1888MHz. TST 30915 15 Jul 2814 Rev 9.5 24 Jun 2015
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PLOT

QQUL Fremont,5m Chamber B 15 Jul 2815 18:45:39
Rodiated Emissions 3-Meters
Pro ject Number: 15021133
8o Cl7an Val ve
Config:EUT on the table
Mode :BT_Worst Coze Below 1GHz
78 Tested by:D.Uu
66
56 ‘r
E OPk Liimit (dBuli/m)
3 40 ‘ L1
2 ?
° Lot o
sal- W, : ‘ 3 1.0 12
gt
(i | [ r
It ML‘ N i | { I o
(A | fla (1 ‘ i o
10 4l l{" R i, T | ‘ . L] Ao
28 ),Jr\( Wl l} ‘M i Ll ‘Mq Mmk w W ‘ W‘MWWMWW
WWJW\/ '
18
4]
30 1068 10008
Frequency (MHz)
Range (MHz) REU/UBU  Ref/Attn  Det/Avg Tope Sesep Fts  ¥Sups/Mode Fosition Range (Hiz) REU/BH  Ref/Ptin Det/fug Tope Sucep Pt #ups/fode Position
2.38-200 128(-68) /1N 97/18 PERK/LogPur—Video Inocc(huto) 4801  NAX B-36Bdegs | 4:200-1000 128K(-bdB 91/18  PEAK/Aogur-Video Jnsec(huto) 8BB1  HAXH 8- 304
FCC Part 15 Subport B Class B 39-188@MHz. TST 30915 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

BELOW 1 GHz TABLE

Marker Frequency Meter Det AF T243 Amp/Cbl (dB) Corrected Class B QPk Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading Limit (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
6 30.6375 36.16 Pk 20.3 -28.8 27.66 40 -12.34 0-360 199 H
7 30.6375 48.06 Pk 20.3 -28.8 39.56 40 -44 0-360 101 Vv
1 50.4425 45.56 Pk 7.9 -28.6 24.86 40 -15.14 0-360 299 H
8 50.4425 51.27 Pk 7.9 -28.6 30.57 40 -9.43 0-360 101 Vv
9 92.39 51 Pk 8.2 -28 31.2 43.52 -12.32 0-360 101 Vv
2 125.03 47.96 Pk 14.2 -27.7 34.46 43.52 -9.06 0-360 199 H
10 125.03 42.13 Pk 14.2 -27.7 28.63 43.52 -14.89 0-360 101 Vv
3 250 56.86 Pk 11.6 -26.3 42.16 46.02 -3.86 0-360 101 H
11 250 53.31 Pk 11.6 -26.3 38.61 46.02 -7.41 0-360 101 Vv
4 500 38.19 Pk 17.8 -25.7 30.29 46.02 -15.73 0-360 199 H
12 500 37.7 Pk 17.8 -25.7 29.8 46.02 -16.22 0-360 199 \
5 709.5 38.54 Pk 20.4 -24.3 34.64 46.02 -11.38 0-360 399 H

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T243 Amp/Cbl Corrected Class B Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading QPk Limit (dB) (Degs) (cm)
(dBuv) (dBuvV/m) | (dBuV/m)
30.6235 44.94 Qp 20.3 -28.8 36.44 40 -3.56 351 106 \Y
250.0074 56.77 Qp 11.6 -26.3 42.07 46.02 -3.95 55 108 H

Qp - Quasi-Peak detector
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

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.

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

6 WORST EMISSIONS

HZHUL Fremont, CA CE Raom 21 Jul 2815 11.28:27
Conducted RFI Uoltage
Project No:15U21133
El Client Name:Valve
Mods | /Device: EUT, Laptop, and Routsr
Test Uolt/Freq:12BUAC/6BHz_BT
g1 Test By:D.Uu
71
61

CISPR 22 Class B Avg

dBul Line-L1
al
P
i

g Pt

fily WWWWM

=
G
—— gt"—00

15 1 18 38
Frequency (MHz)
Range GMHz) REU/UBU Ref/Attn  Det/Avg Mode Sueep Pt #5u]  Range () RBU/UBU Ref/Attn  Det/Avg Mode Sueep Fie  ¥Sups/M]
11,1538 S C-6B) /- 52/10 Fhifv Is/4.5kz 6635 1/

B TST 1 14 May 2815 Rev 9.5 26 Moy 2815
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LINE 1 RESULTS

Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuv
.16868 44.05 Ca 1.2 0 45.25 - - 55.03 -9.78
.28928 31.48 Ca .6 0 32.08 - - 50.55 -18.47
.27038 32.9 Ca .6 0 335 - - 51.11 -17.61
.57818 38.78 Ca 3 0 39.08 - - 46 -6.92
3.63863 22.64 Ca 2 1 22.94 - - 46 -23.06
3.65618 22.58 Ca .2 1 22.88 - - 46 -23.12
8.33168 21.2 Ca .2 1 21.5 - - 50 -28.5
23.1281 29.65 Ca 3 .2 30.15 - - 50 -19.85
23.1304 29.32 Ca 3 2 29.82 - - 50 -20.18
Range 1: Line-L1 .15 - 30MHz
Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuv
.16868 51.39 Qp 1.2 0 52.59 65.03 -12.44 - -
.28928 43.46 Qp .6 0 44.06 60.55 -16.49 - -
.27038 43.05 Qp .6 0 43.65 61.11 -17.46 - -
57818 45.35 Qp 3 0 45.65 56 -10.35 - -
3.63863 33.65 Qp .2 1 33.95 56 -22.05 - -
3.65618 33.22 Qp 2 1 33.52 56 -22.48 - -
8.33168 29.54 Qp 2 1 29.84 60 -30.16 - -
23.1281 34.53 Qp 3 .2 35.03 60 -24.97 - -
23.1304 34.13 Qp 3 2 34.63 60 -25.37 - -
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
LINE 2 PLOT
1@HJL Fremont, CA CE Raoom 21 Jul 2815 111:28:27
Conducted RFI Uoltage
a9y Project No:i15U21133

Client Name:Valve
Mode | /Devioe: EUT, Laptop, ond Router
Test Uolt/Freq:12BUAC/6BHz_BT

<A Test By:D.Uu
71
e
S 63 e CTSPR 22 Clacs B 6P
L)
. o 17
—
D CISPR 22 Cldes B Avg
T4l B VLA\/\N 13 3
\j 5 WWWW 21
31 A/\)% 55 5 ¥ N ..
N Ry ) I 2
y /'M\%mw 777777
15 i [z 30
Freguency (MHz)
Rangs MHz1 REU/VBY Ref/Attn  Det/fvg Made Sweep Fis  #5ug Range (MHz) RBU/UBL Ref/Attn  Det/Avg Mode uesp Pie  #Swps/M
2:.15-30 Gk (-fdBI - g2/1a Pk/fv 1a/4.5kHz. 6635 [/WRIT

pe TST 1 14 May 2@15 Rev 9.5 26 Moy 2@15
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REPORT NO: 15U21133-E2A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LINE 2 RESULTS

Range 2: Line-L2 .15 - 30MHz

Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuv
.16868 37.71 Ca 13 0 39.01 - - 55.03 -16.02
.29918 21.27 Ca .6 0 21.87 - - 50.27 -28.4
.26363 24 Ca 7 0 24.7 - - 51.32 -26.62
.58088 30.09 Ca 3 0 30.39 - - 46 -15.61
.57728 31.62 Ca 3 0 31.92 - - 46 -14.08
3.50768 16.21 Ca .2 1 16.51 - - 46 -29.49
10.1812 19.76 Ca .2 2 20.16 - - 50 -29.84
23.1304 27 Ca 3 .2 27.5 - - 50 -22.5
Range 2: Line-L2 .15 - 30MHz
Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B Avg (dB)
(dBuv) dBuV
.16868 50.78 Qp 13 0 52.08 65.03 -12.95 - -
.29918 39.26 Qp .6 0 39.86 60.27 -20.41 - -
.26363 38.44 Qp 7 0 39.14 61.32 -22.18 - -
.58088 43.72 Qp 3 0 44.02 56 -11.98 - -
57728 44.8 Qp 3 0 45.1 56 -10.9 - -
3.50768 30.64 Qp 2 1 30.94 56 -25.06 - -
10.1812 28.99 Qp 2 .2 29.39 60 -30.61 - -
23.1304 34.09 Qp 3 .2 34.59 60 -25.41 - -
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