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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 1-15, 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)
DX 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)
36.5dBuV + 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 Mode Output Power | Output Power
Range (dBm) (mW)
(MH2z)

2402-2480 BLE 7.49 5.61

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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DATE: AUG 18, 2015
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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 Remarks
No ports Type Length (m)
1 Ethernet |1 RJ-45 Unshielded [5m N/A
TEST SETUP
The EUT is setup as a stand-alone device.
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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 Cc01171 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 (924343 03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B F00351 06/27/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 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

FCC Part RSS Test Description Test Limit Test Test Worst Case

Section Section(s) Condition Result

15.247 RSS-247 . .

Occupied Band width (6dB >500KHz Pass 0.715 MHz

@) 5.2 (1) P (6a8)

2.1051, RSS-247 Band_ Edge / _Co_nducted 20dBc pass _38.502 dBm
15.247 (d) 5.5 Spurious Emission Conducted

15.247 R?i_(ziy TX conducted output power <30dBm Pass 7.49dBm

RSS-247

15.247 5.2 (2) PSD <8dBm Pass 5.81dBm

15.207 (@) | RSS-GEN |AC Power Line conducted Section 10 Pass 52.59dBuV
8.8 emissions Radiated
15522%59 RSS-GEN 8.9 |Radiated Spurious Emission | < 54dBuV/m Pass 48.22dBuVv/m
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8. ANTENNA PORT TEST RESULTS
8.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-2475.2.1

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

TEST PROCEDURE

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.7320 0.5
Middle 2440 0.7340 0.5
High 2480 0.7150 0.5
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6 dB BANDWIDTH PLOTS

LOW CHANNEL

i Keysight Spectrum Analyzer - Swept S5A
RL [ RF [s00 bC ] ] [ SENSE:INT] | ALIGN AUTO  [10:38:55 AM Jul 15, 2015
|— | #Avg Type: RMS TRAGE 3456 Frequency
PNO: Wide 0 1ig: Free Run TYPE[ M ¥AAAAA:
I IFGain:Low ~ #Atten: 20 dB peET|P PPPPP
Auto Tune
Ref Offset 12.9 dB AMkr1 732 kHz
10 dBidiv Ref 20.00 dBm -0.05 dB
Log
CenterFreq
10.0 2.402000000 GH=z
S S e e e .
0.00 00 73 dFy
|2 T~ ] StartFreq
-10.0 2.401500000 GHz
e Stop Freq
2.402500000 GHz
-30.0
CF Ste
o 100.000 kHz
uto Man
500
Freq Offset
500
0 Hz
700
Center 2.4020000 GHz Span 1.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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FCC ID: 2AES41003 IC ID: 20207-1003
MID CHANNEL
ﬁ Keysight Spectrum Analyzer - Swept SA
RL [ RF [s09 bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:18:14 AM Jul 15, 2015
| #Avg Type: RMS TRAGE 3456 Frequency
Wide 3 Trig: Free Run TYPE| M Wi
I ot og ™ #Atten: 20 dB DET|P PPPPP
Auto Tune
Ref Offset 12.9 dB AMkr1 734 kHz
10 dB/div - Ref 20.00 dBm 0.21 dB
Log
CenterFreq
100 2.440000000 GH=z
f_ﬁ_,__ﬂ__,f’—fp_x_f——af——_a 1A2
0.00 ’ (187 dFy
N ] StartFreq
00 2.439500000 GHz
= Stop Freq
2.440500000 GH=z
300
CF Ste
ane 100.000 kHz
uto Man
-50.0
Freq Offset
B0.0
0 Hz
700
Center 2.4400000 GHz Span 1.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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HIGH CHANNEL

ﬁ Keysight Spectrum Analyzer - Swept SA
RL [ RF [s09 bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:40:33 AM Jul 15, 2015
| #Avg Type: RMS TRACE[L 3 .56 Frequency
“Wide o Trig: FreeRun TYPE[ M ¥AAAAA
I ot og ™ #Atten: 20 dB DET|P PPP PP
Auto Tune
Ref Offset 12.9 dB AMkr1 715 kHz
10 dBidiv  Ref 20.00 dBm -0.02 dB
Log
CenterFreq
10.0 2.480000000 GH=z
fﬁ_.—-—-—__j/‘_’fp—\_ﬁf-——hv;_ﬁ___h .11‘.\2
0.00 -0.46 dBrdl
1 ’ I StartFreq
-10.0 2.479500000 GHz
e Stop Freq
2.480500000 GH=z
300
CF Ste
e 100.000 kHz
uto Man
-50.0
Freq Offset
B0.0
0 Hz
700
Center 2.4800000 GHz Span 1.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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8.2.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

99% BANDWIDTH

Reference to KDB558074 D01 DTS Meas Guidance v03r03: The transmitter output is
connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 % bandwidth and to
1% of the span. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum
analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHZz) (MH2z)
Low 2402 1.0270
Middle 2440 1.0241
High 2480 1.0244
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99% BANDWIDTH PLOTS

LOW CHANNEL

RF [ 500

DC |

[ SENSE:INT]

[ ALIGN AUTO

[10:20:30 AM Jul 15, 2015

B Keysight Spectrum Analyzer - Occupied BW
L |
[Center Freq 2.402000000 GHz

—»— Trig: Free Run

| Center Freq: 2.402000000 GHz

Avg|Hold: 20720

Radio Std: None

Frequency

IMSG

STATUS

#IFGain:Low #Atten: 18 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
Log
000 Center Freq
-100 2.402000000 GHz
=200
-30.0
400 et S
-50.0
-E0.0
-70.0
-80.0 i
Center 2.402 GHz Span 2 MHz CF Ste
Res BWW 18 kHz #VBW 51 kHz #Sweep 100 ms 200.000 kHz
Auto Man
Occupied Bandwidth Total Power 5.10 dBm
1 .0270 MHZ Freq Offset
Transmit Freq Error 11.165 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 1.256 MHz x dB -26.00 dB
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FCC ID: 2AES41003 IC ID: 20207-1003
MID CHANNEL
B Keysight Spectrum Analyzer - Occupied BW
L 1 RF [s09 bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:09:20 AM Jul 15, 2015
[Center Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
—»— T1rig: Free Run Avg|Hold: 20/20
#IFGain:Low #Atten: 18 dB Radio Device: BTS

15 dBidiv Ref 15.00 dBm

. Center Freq
=0 : L b 2.440000000 GHz

Center 2.44 GHz Span 2 MHz CF Ste
Res BWW 18 kHz #VBW 51 kHz #Sweep 100 ms 200.000 kHz
Auto Man
Occupied Bandwidth Total Power 5.24 dBm
1 .0241 MHZ Freq Offset,
Transmit Freq Error 4.419 kHz OBW Power 99.00 % 0 Hz
X dB Bandwidth 1.052 MHz X dB -26.00 dB
IMSG STATUS
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HIGH CHANNEL

|i Keysight Spectrum Analyzer - Occupied BW

L 1 RF [s09 bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:27:22 AM Jul 15, 2015
ICenter Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—»— T1rig: Free Run Avg|Hold: 20/20
| #FGain:Low #Atten: 18 dB Radio Device: BTS
10 dBidiv Ref 15.00 dBm
Log
5.00 Center Freq
-5.00 2.480000000 GHz
150
25D
350
B T e i e
-B5.0 HHH R R Ra LI i |
750
Center 2.48 GHz Span 2 MHz CF Step
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms 200.000 kHz
] ] uto Man
Occupied Bandwidth Total Power 4.90 dBm
1 .0244 MHZ Freq Offset,
Transmit Freq Error 395 Hz OBW Power 99.00 % 0 Hz
x dB Bandwidth 1.050 MHz x dB -26.00 dB
IMSG STATUS
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8.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-2475.4.4

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

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v03r03 utilizing spectrum

analyzer.
RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 7.360 30 -22.640
Middle 2440 7.490 30 -22.510
High 2480 7.160 30 -22.840
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

OUTPUT POWER PLOTS

LOW CHANNEL
ﬁ Keysight Spectrum Analyzer - Swept S5A
L 1 RF [s0@ bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:20:45 AM Jul 15, 2015 F
[Center Freq 2.402000000 GHz | . #Avg Type: RMS TRecE[T7335 6 requency
PNO: Fast (50 11ig: FreeRun TYPE| MR
IFGain:Low Atten: 18 dB DET|
Auto Tune
Ref Offset 12.9 dB Mkr1 2.402 GHz
1L%gB.fdiv Ref 20.00 dBm 7.36 dBm
1 Center Freq
10.0 2.402000000 GHz,
0.00
StartFreq
-10.0 2.400500000 GHz
e Stop Freq
2.403500000 GHz
-300
CF Ste
o 300.000 kHz
uto Man
E00
Freq Offset
-£00 o He
700
Center 2.402000 GHz Span 3.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1 pts)|
IMSG STATUS
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003

IC ID: 20207-1003

MID CHANNEL
ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [s09 bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:09:33 AM Jul 15, 2015
ICenter Freq 2.440000000 GHz [ #Avg Type: RMS TweEl a5 Freauency
I PNO: Fast 50 17ig: Free Run TYPE| MW
IFGain:Low Atten: 18 dB DET|
Auto Tune
Ref Offset 12.9 dB Mkr1 2.440 GHz
10 gBaiv__Ref 20.00 dBm 7.49 dBm
1 Center Freq
10.0 2.440000000 GHz
0.00
StartFreq
90 2.438500000 GHz
= Stop Freq
2.441500000 GHz
-30.0
CF Ste
o 300.000 kHz
Auto Man
0.0
Freq Offset
-FO0 0 Hz
-70.0
Center 2.440000 GHz Span 3.000 MHz
Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1 pts)|
IMSG STATUS
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003

IC ID: 20207-1003

HIGH CHANNEL

ﬁ Keysight Spectrum Analyzer - Swept SA

RF [s09 bpC |

] [ SENSE:INT] [ ALIGN AUTO  [10:27:36 &M Jul 15, 2015

B
I

L |
[Center Freq 2.480000000 GHz | #Avg Type: RMS TRAGE[L 356 Frequency
PNO: Fast o Trig: FreeRun TYPE| Mty
: - i
IFGain:Low Atten: 18 dB DET)

Auto Tune
Ref Offset 12.9 dB Mkr1 2.480 GHz
10 gBIdi\r Ref 20.00 dBm 7.16 dBm
1 Center Freq
10.0 2.480000000 GHz
0.00
StartFreq
-10.0 2.478500000 GHz
o StopFreq
2.481500000 GHz
-30.0
CF Ste
e 300.000 kHz
uto Man
-50.0
Freq Offset
-FO0
0Hz
-F0.0

Center 2480000 GHz

Span 3.000 MHz

Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1 pts)|
IMSG STATUS
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

8.4.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

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.

Channel Frequency AV power
(MH2) (dBm)
Low 2402 7.16
Middle 2440 7.15
High 2480 7.04
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

8.5.

LIMITS

POWER SPECTRAL DENSITY

FCC §15.247 (e)

IC RSS-247 5.2.2

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r03.

RESULTS
Channel | Frequency PSD Limit Margin
(MH2z) (dBm) (dBm) (dB)
Low 2402 5.65 8 -2.35
Middle 2440 5.81 8 -2.19
High 2480 5.64 8 -2.36
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

POWER SPECTRAL DENSITY PLOTS

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
SEMSE:INT ALIGN AUTO 09:51:04 AM LI 21, 2015
| #Avg Type: Log-Pwr TR&CE[T 24586 Frequency
Wide (o Ttig:Free Run Avg|Hold:>2i2 TYPE | Wttt
roaiiae ) attan: 18 dB DET|P A& A & A
Ref Offset 12.9 dB Mkr1 2.401 988 GHz
E%gB.fdiv Ref 20.00 dBm 5.653 dBm
10 D * LI EIET|
0.00
-10.0
-20.0
-30.0
-40.0
-50.0 1] |
-60.0
-f0.0
Center 2.402000 GHz Span 2.000 VIHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 211 ms (1001 pts)
IMSG [%STATUS
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

Agilent Spectrum Analyzer - Swept SA

MID CHANNEL

SEMSE:INT ALIGN AUTO 09:52:58 AM Ul 21, 2015
| #Avy Type: Log-Pwr TRACE 3456 Frequency
Wide (o Ttig:Free Run Avg|Hold>2i2 TYPE | bttt
roaiae = attan: 18 dB DETIP A4 A4 A
Ref Offset 12.9 dB Mkr1 2.439 988 GHz
19 dBrdiv Ref 20.00 dBm 5.807 dBm
oo . LI EIE|
0.00
-10.0 2.439000000 GHz
-20.0
2.441000000 GHz
-30.0
-40.0
-50.0 Ft=
0.0
-/00
Center 2.440000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 211 ms (1001 pts)
IMSG %STATUS
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

Agilent Spectrum Analyzer - Swept SA

HIGH CHANNEL

SEMSE:INT ALIGN AUTO 09:53:54 AM Ul 21, 2015
| #Avy Type: Log-Pwr TRACE 3456 Frequency
Wide (o Ttig:Free Run Avg|Hold>2i2 TYPE | bttt
roaiae = attan: 18 dB DETIP A4 A4 A
Ref Offset 12.9 dB Mkr1 2.479 988 GHz
19 dBrdiv Ref 20.00 dBm 5.640 dBm
oo . LI EIE|
0.00
-10.0 2.479000000 GHz
-20.0
2.481000000 GHz
-30.0
-40.0 _
S0.0 Ht=
0.0
-/00
Center 2.480000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 211 ms (1001 pts)
IMSG %STATUS
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

ﬁ Keysight Spectrum Analyzer - Swept SA
L I [soe boc | | [ SENSE:INT] [ ALIGN AUTO  [10:24:47 AM Jul 15, 2015 F
[Center Freq 2.400000000 GHz | . #Avg Type: RMS TRACE[T7355 6 requency
PNO: Wide 5 17ig: Free Run Avg|Hold:>100/100 THPE(M#radaas
IFGain:Low Atten: 18 dB DET|
et Offest 129 i Mkr1 2.402 26 GHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 6.532 dBm
Log
B0 ’ CenterFreq
0.00 2.400000000 GHz
-10.n —HSA S
<o StartFreq
o 2.395000000 GHz
-40.0
-50.0
. StopFreq
' 2.405000000 GHz
-70.0
Center 2.400000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz
t M
WAoo R[S x| Y | FUNCTON ] FUNCTONWDIH] __FUNCTIONVALUE Jpl i -
N f 2.402 26 GHz 6.532 dBm
2 N f 2.400 00 GHz -38.502 dBm
3 N f 2.400 00 GHz -38.502 dBm Freq Offset
4 0 Hz
5 E
6
7
8
9
10 i
11 |
< (I +
MG STATUS
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

LOW CHANNEL SPURIOUS

RF [s09 bDC

[ SENSE:INT] [ ALIGN AUTO  [10:25:14 AM Jul 15, 2015

ﬁ Keysight Spectrum Analyzer - Swept SA
L |
[Center Freq 13.0150000

00 GHz #Avg Type: RMS TRACEL 355 Frequency
PNO: Fast —»— T1rig: Free Run TYPE|A WARAAARAY
IFGainlow  #Atten: 20 dB per|P PPPPP
Auto Tune
Ref Offset 12.9 dB Mkr4 2.399 1 GHz
10 dBidiv Ref 20.00 dBm -51.16 dBm
og
0.0 o Center Freq
0.00 13.015000000 GHz
'1DD = EE o
- StartFreq
~Ho 30.000000 MHz
-40.0 ‘4
-50.0 3
. i StopFreq
' 26.000000000 GHz
700
Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) [ 2597000000 GHz
RTWODETROI S X T ¥ ] _FUNCTON _] FURCTON DT pute Man
N 1 f 2.402 0 GHz 0.16 dBm
N 1 f 4.804 0 GHz -50.82 dBm
N 1 f 7.206 0 GHz -50.21 dBm Freq Offset
N 1 f 2.399 1 GHz -51.16 dBm 0 Hz
1 | 3 )

STATUS
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [s0e bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:11:18 AM Jul 15, 2015 F
ICenter Freq 2.440000000 GHz [ #Avg Type: RMS Teoello 56|  Treauency
PNO: Wide 0 11ig: Free Run Avg[Held:>100/100 TYPE| M ¥k
IFGain:Low Atten: 18 dB DET)
Auto Tune
Ref Offset 12.9 dB Mkr1 2.440 01 GHz
10 gBIdi\r Ref 20.00 dBm 6.927 dBm
Center Freq
100 2.440000000 GHz
0.00
StartFreq
00 2.435000000 GHz
: -13.07 dBm|
= Stop Freq
2.445000000 GH=z
300
CF Step
A 1.000000 MHz
uto Man
0.0
Freq Offset
0.0
0 Hz
700
Center 2.440000 GHz Span 10.00 VIHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)
IMSG STATUS
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL SPURIOUS

ﬁ Keysight Spectrum Analyzer - Swept SA
L 1 RF [s09 bpC | ] [ SENSE:INT] [ ALIGN AUTO  [10:11:43 AM Jul 15, 2015 F
[Center Freq 13.015000000 GHz | #Avg Type: RMS TRACE[T 345 6 requency
PNO: Fast —»— 1rig: Free Run TYPE| A WANYWANY
IFGain:Low #Atten: 20 dB DeT|F PPPPP
Auto Tune
Ref Offset 12.9 dB Mkr4 25.794 2 GHz
10 dBidiv  Ref 20.00 dBm -54.37 dBm
Log J1
10.0 Center Freq

0.0

-10.0

=200
-30.0

-A0.0
-50.0

-B0.0

-/00

Start 30 MHz Stop 26.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)

MK MODTRCSC] X ] Y | FUNCTON | FUNCTIONWDTH

N 1 f 2440 0 GHz 4.17 dBm
N 1 f 4.880 0 GHz -61.42 dBm
N 1 f 7.320 0 GHz -61.10 dBm
N 1 f 25.794 2 GHz -54.37 dBm
1 | 3 }
MEG STATUS
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

1

RF [s0e bpC |

[ SENSE:INT]

[ ALIGN AUTO

[10:34:21 AM Jul 15, 2015

B Keysight Spectrum Analyzer - Swept SA
L
[Center Freq 2.483500000 GHz

1

STATUS

| #Avg Type: RMS TRAGE 3456 Frequency
PNO: Wide 0 11ig: Free Run Avg|Hold:>100/100 TYPE[M wassinin
IFGain:Low Atten: 18 dB DET|F
Auto Tune
Ref Offset 12.9 dB Mkr1 2.480 00 GHz
10 ¢Bidiv  Ref 20.00 dBm 6.611 dBm
Log
B0 0 Center Freq
0.00 2.483500000 GHz
-10.0 =SS SiEm
<o StartFreq
=00 2.478500000 GHz
-40.0 \
E0.0 S—
s StopFreq
' 2.488500000 GHz
-70.0
Center 2.483500 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz
t M
WAoo R[S x| Y | FUNCION ] FUNCIONWDIH] __ FUNCTIONVALUE Jpl i an
N f 2.480 00 GHz 6.611 dBm
2 N f 2.483 52 GHz -44.183 dBm
3N f 2.483 50 GHz -44.667 dBm Freq Offset
4 0 Hz
5 =
6
7
8
9
10 i
11 L
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REPORT NO: 15U21133-E1A

FCC ID: 2AES41003

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

HIGH CHANNEL SPURIOUS

RF [ 500

DC |

[ SENSE:INT] [ ALIGN AUTO  [10:34:45 AM Jul 15, 2015

ﬁ Keysight Spectrum Analyzer - Swept SA
L |
[Center Fre

g 13.015000000 GHz Tic: Free R #Avg Type: RMS TRACERT2 34 5 6 Frequency
2 rig: rree kun A WA
ﬁggnff&t,, ™ Atten: 20 dB DETIPFPPPP
et Offeot 120 dB MKr4 25.870 2 GHz Auto Tune
10 gBiciv__Ref 20.00 dBm -54.23 dBm
10.0 1 Center Freq
0.00 13.015000000 GHz
'1DD BLEEEEI=RE =]
<o StartFreq
=00 30.000000 MHz
-40.0
-50.0
. StopFreq
e 26.000000000 GHz
7o Dl
Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
WA MODHTROSC] X | Y | FUNCTON | FUNCTIONWDTH pute Man
N 1 f 2.480 0 GHz 2.03 dBm
N 1 f 4.950 0 GHz -51.25 dBm
N 1 f 7.440 0 GHz -61.65 dBm Freq Offset
N 1 f 25.870 2 GHz -54.23 dBm 0 Hz
1 | 3

STATUS
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§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 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 add duty cycle factor for average
measurements. Duty cycle factor = 10 log (1/x). For this sample: DCF = 10log(1/0.615)=2.11dB
(Spectrum Analyzer round it up to 2.1dB)

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

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable 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-E1A
FCC ID: 2AES41003

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

9.2.

TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL FREMONT, 3m Chomber

1 Jul 2815 21:48:16

Client:Valve

Config:EUT w/ Charger
Mode :BLE 2482 BE H

Restricted Bondedge
Project Number: 15021133

195 Tested by:S.Tran
9 =
T
t 85
o
N
C Peak Limit (dBulU/m2
o 7 5
g
e
3 g5
@
a 2
= Averoge Limit (dBuU/m)
° Ll
Mo b s A A o A TRT————
U Ptihienk
45 :
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range (G1z) Dot B VU fvg Top Susep Pt Toups/Mode  FPasition Range (6Hz) Dt A Ul fvg Typ Sweep Pto  Foups/Mods  Fosition
1:2.31=2.415 PEAK  1M(-3dB) kL] Pur Rvg(RMS) Auto/Cpled  8BE1  Inf/MAXH 298 degs H 2:2.31=2.415 AVER MC-3dB) ELl Pur Bvg(RNS) huto/Cpled 8881 108/TAVG 298 degs H
BLE BE _H 2402 DAT 38763 12 Jun 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/CbI/Fit | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (d8) (dBuv/m) (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 47.06 PK 32 -22.4 0 56.66 - 74 -17.34 290 100 H
2 *2.389 49.92 PK 32 -22.4 0 59.52 - - 74 -14.48 290 100 H
3 *2.39 31.07 RMS 32 -22.4 211 42.78 54 -11.22 290 100 H
4 *2.39 31.87 RMS 32 -22.4 211 43.58 54 -10.42 290 100 H

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

1ZI:UL FREMONT, 3m Chamber 1 Jul 2815 21:44:44
Restricted Bondedge
= Project Number: 15021133
T Client:Valve
Config:EUT w/ Charger
Mode:BLE 2482 BE U
195 Tested by:S.Tron
9 5
E = -
a 8
3 a
© Peak Limit (dBulU/m2 f \
> 75 -
2 / \\
3 |
5 A
d 6 \
° \
55 Average Limit (dBulU/m1 2 \
ey it
45 4 JI/ \
o > gl b
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Rarge (6Hz) Dt Ra VBl g T Sucep Pts ESups/Mode  Fasition Ronge (GH) Dt ROl VW A Typ Seeep Pte  FSwpe/Mode  Position
1:2.31-2.415 PEAK 1M(-3dB) am Pur RvglRMS) Auto/Cpled 8001 Inf/MAXH 56 degs U 2:2.31-2.415 WER  1MC-3dB Eil Pur Avg(RMS) Auto/Cpled  BED1 183/TAUG 56 deg:
Low Chonnel Bondedge Method AD - Vertical.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 41.93 PK 32 -22.4 0 51.53 - - 74 -22.47 56 368 \
2 *2.39 44.73 PK 32 -22.4 0 54.33 - - 74 -19.67 56 368 \
3 *2.39 3031 RMS 32 -22.4 211 42.02 54 -11.98 - - 56 368 \
4 *2.366 31.03 RMS 31.9 -22.5 211 42.54 54 -11.46 - - 56 368 \

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1ZI:UL FREMONT, 3m Chamber 1 Jul 2015 22:84:49
Restricted Bondedge
= Project Number: 15021133
N Client:Valve
Config:EUT w/ Cherger
Mode:BLE 2488 BE H
185 Tested by:5.Tran
/“\\
i
95 /
i
_ i
: |
t 85
: } \\
N
- 1 ,
=Y. (e ) /oo
s 75 | eak Limit (dBUU/m)
=
e
3 65
[ia}
oz /
N CdBuU/m)
S5 "
45 ”
35
2.46 18 . 3MH=/ 2.563
Frequency (GHz)
Range (62) Dt Ra VBl g T Sunep Pts  ESups/Mode  Pasition Ronge (GH) Dt RO VW A Tgp Seeep Pte  FSwpe/Mode  Position
1:2.46-2.563 PEAK  IN(-38) M Pur AvglRMS)  Auto/Cpled 981  [nf/MAXH 305 dege H 2:2.4622.53 GER  IMC3B) M Pur AvgiRHS)  Auto/Cpled 881 103/TAUG 386 degs H
High Channel Bandedge Method AD - Horizontal . TST 38763 12 Jun 2614 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 57.19 PK 323 -22.1 0 67.39 - - 74 -6.61 306 163 H
2 *2.484 57.59 PK 323 -22.1 0 67.79 - - 74 -6.21 306 163 H
3 *2.484 30.93 RMS 323 -22.1 211 43.24 54 -10.76 - - 306 163 H
4 *2.484 35.91 RMS 323 -22.1 211 48.22 54 -5.78 - - 306 163 H

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PEAK AND AVERAGE PLOT

1ZKUL FREMONT, 3m Chaomber 1 Jul 2815 21:51:53
Restricted Bondedge
= Project Number: 15021133
1 Client:Valve
Config:EUT w/ Charger
Mode :BLE 2488 BE U
195 Tested by:S.Tran
9:
5 85
2
o Peok Limit (dBLU/m)
> 75 eak L v (dBL
2 /
~
)) 65
[ia}
&
(dBuU/m)
55
it Ao e o i m VRTIT O I TAI) NUPTR ST PRI bl bt il AT ket Lo
W i o b o p L
a5
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Range (GHz) Dot Ra VBl fvg Ty Sueep Pts SSups/Mode  Position Ronge (GH2) Dt REN VB fvg Typ Swesp Pts  Fowps/Mode  Posilion
2.46-2.563 EAK M(-3dE M ur MS . Au led =i} Inf/¥ 3 lege
High Channel Bandedge Method AD - Vertical .TST 39763 12 Jun 20814 Rev 9.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 51.32 PK 323 -22.1 0 61.52 - - 74 -12.48 344 372 \2
2 *2.484 51.56 PK 323 -22.1 0 61.76 - 74 -12.24 344 372 \
3 *2.484 31.16 RMS 323 -22.1 211 43.47 54 -10.53 - 344 372 \
4 *2.484 32.03 RMS 323 -22.1 211 44.34 54 -9.66 - - 344 372 \

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

HARMONICS AND SPURIOUS EMISSIONS

! 1@UL FREMONT, 3m Chaomber 1 Jul 2815 19:83:61
Rodioted Emissions 3-Meters
Project Number: 15021133
180 Client:Ualve
ConfigEUT w/ Charger
Mode :BLE 2482
ag Tested by:5.Tran
86
Peak Limit (dBulU/m)
el
T 70
o
N
C
2 60
= Avg Limit (dBuU/m
£
~
3 5B
[ia}
Z 1 , -
4@w“ﬂdm»wwm*muwﬂmunmmdﬂ“ﬁw Jaf
3 N Py G
30 -
20
1 14
Frequency (GHz)
Range (@) ot RE0 VB g T Sucep Pts  foups/Mods  Pasition Ronge (@) Det  FEU U g Typ Swesp Pts  ¥wpa/Mods  Position
1143 PEAK M(-3d8) 3Bk Log-RurlUideo) Auto/Cpled 6081 Inf/MAHH  -3G6degs H | 3:3-18 EAK  M(-38) 0k Log-fur(Video) Auto/Cpled 16k  Int/MAXH  @-360degs H

FCC Part!S Subpart C 2488MHz Spurious Emissions with Average

Scon. TST 39763 12 Jun 20814

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-E1A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
11[2UL FREMONT, 3m Chamber 1 Jul 2815 19:83:61
Rodioted Emissions 3-Meters
108 Sl e 15421133
Config:EUT w/ Charger
Mode :BLE 2482
ag Tested by:5. Tran
808
Peok Limit (dBuU/m)
3 7@
2
T
o
= 6@ -
o Avg Limit (dBulU/m
~
3 s
el
& 5 a
40 &
3@
28
1 18 18
Frequency (GHz)
Range (6H) Dot RO VB g Top Saep Pts  Soups/Mods  Fosition Range (61 Det RO VB fvg Typ Sweop Pts  Fowps/lode  Position
FCC Port!5 Subport C 2488BMHz Spurious Emissions with Averaoge Scan.TST 38763 12 Jun 2014 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-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *3.615 30.74 PK 32.8 -30.7 0 32.84 - - 74 -41.16 0-360 200 H
6 *11.898 27.53 PK 39.1 2238 0 43.83 - - 74 -30.17 0-360 200 Vv
1 1.894 32.81 PK 31.1 -22.6 0 41.31 - - - - 0-360 200 H
2 2.089 32.66 PK 315 224 0 41.76 - - - - 0-360 200 Vv
5 6.019 31.28 PK 35.2 -29.2 0 37.28 - - - - 0-360 200 \
4 6.574 29 PK 35.6 27.7 0 36.9 - - - - 0-360 200 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
*3.614 40.09 PK2 32.8 -30.7 0 42.19 - - 74 -31.81 360 200 H
*3.614 28.91 MAv1 32.8 -30.7 211 33.12 54 -20.88 - - 360 200 H
1.894 30.78 MAv1 311 -22.6 211 41.39 - - - - 360 200 H
1.895 42.19 PK2 311 -22.6 0 50.69 - - - - 360 200 H
2.087 30.71 MAv1 315 -22.4 211 41.92 - - - - 360 200 \
2.09 42.16 PK2 315 -22.4 0 51.26 - - - - 360 200 \
6.018 39.45 PK2 35.2 -29.2 0 45.45 - - - - 360 200 \
6.019 28.05 MAv1 35.2 -29.2 211 36.16 - - - - 360 200 \
6.572 27.75 MAv1 35.6 -27.8 211 37.66 - - - - 360 200 H
6.573 38.57 PK2 35.6 -27.7 0 46.47 - - - - 360 200 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL HORIZONTAL

UL FREMONT, 3m Chomber 1 Jul 2015 19:42:30

Roadiated Emissions 3-Meters

Project Number: 15021133
100 Client:Ualve
Config:EUT w/ Charger
Mode :BLE 2440

ag Tested by:S.Tron
80

-~ Peok Limit (dBuU/m)

o

Tt 79

o

N

n

2 60 = ;

= Avg Limit (dBulU/m

£

N

3 5B

[ia}

- o Lo

.
12 iAo ™
i AvitiA] e S LA

38
20
1 18 18
Frequency (GHz)
Range (61) Dot RE Ul fvg Tup Suren Pio Fops/Made  Pasition Range (6 et RO Vel fvg Top Sweep Pte  Fowps/Mode  Position
1-3 PEAK  1M(-3dB) 3ok Log-Pur(Video) Auto/Cpled 6001  [nf/MAXH  B-368degs H 3:3-18 PEAK  M(-3dB) 3k LogPur(Videa) Auto/Cpled 16k  Inf/MAXH  B-360degs H
FCC Port!5 Subport C 2488BMHz Spurious Emissions with Averaoge Scan.TST 38763 12 Jun 2014 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-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL VERTICAL

UL FREMONT, 3m Chomber 1 Jul 2015 19:42:30

Roadiated Emissions 3-Meters

Project Number: 15021133
100 Client:Ualve
Config:EUT w/ Charger
Mode :BLE 2440

ag Tested by:S.Tron
808 -
Peok Limit (dBuU/m)

5 7o
2
T
o
= 6@ - - ;
o Avg Limit (dBulU/m
3
2 5B
el

48

S)
4 5 o
o Q
3@
28
1 18 18
Frequency (GHz)
Range (6H) Dot RO VB g Top Saep Pts  Soups/Mods  Fosition Range (61 Det RO VB fvg Typ Sweop Pts  Fowps/lode  Position
FCC Port!5 Subport C 2488BMHz Spurious Emissions with Averaoge Scan.TST 38763 12 Jun 2014 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-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *3.731 30.72 PK 33 -30.1 0 33.62 - - 74 -40.38 0-360 200 H
2 *4.15 29.84 PK 333 -29.8 0 33.34 - - 74 -40.66 0-360 100 H
4 *3.758 31.26 PK 33.1 -30.5 0 33.86 - - 74 -40.14 0-360 100 \
5 *4.713 305 PK 34.1 302 0 34.4 - - 74 -39.6 0-360 100 Vv
6 *7.533 28.35 PK 35.7 -27.6 0 36.45 - - 74 -37.55 0-360 100 \
3 7.924 29.48 PK 35.8 -27 0 38.28 - - - - 0-360 100 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*3.73 40.38 PK2 33 -30.1 0 43.28 - - 74 -30.72 360 200 H
*3.73 28.37 MAv1 33 -30.1 211 33.38 54 -20.62 - - 360 200 H
*4.152 40.09 PK2 333 -29.7 0 43.69 - - 74 -30.31 360 100 H
*4.15 28.4 MAv1 333 -29.8 211 34.01 54 -19.99 - - 360 100 H
*3.759 40.51 PK2 331 -30.5 0 43.11 - - 74 -30.89 360 100 \
*3.76 28.72 MAv1 33.1 -30.5 211 33.43 54 -20.57 - - 360 100 \
*4.711 40.39 PK2 34.1 -30.2 0 44.29 - - 74 -29.71 360 100 \
*4.714 28.83 MAv1 34.1 -30.2 211 34.84 54 -19.16 - - 360 100 "
*7.531 39.25 PK2 35.7 -27.7 0 47.25 - - 74 -26.75 360 100 \
*7.531 27.39 MAv1 35.7 -27.7 211 375 54 -16.5 - - 360 100 "
7.924 37.29 PK2 35.8 -27 0 46.09 - - - - 360 100 H
7.926 26.22 MAv1 35.8 -27 211 37.13 - - - - 360 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21133-E1A
FCC ID: 2AES41003

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

HIGH CHANNEL HORIZONTAL

11@UL FREMONT, 3m Chamber 1 Jul 2815 21:12:23
Rodioted Emissions 3-Meters
Project Number: 15021133
188 Client:Ualve
Config EUT w/ Charger
Mode :BLE 24808
ag Tested by:5.Tran
808
-~ Peok Limit (dBuU/m)
3
c 78
o
N
©
2 60 - = ;
= Avg Limit (dBulU/m
£
~
3 5B
[ia}
z o
40 poerl
RO VNI 2
1 el o
W, ™ W
3@
28
1 18 18
Frequency (GHz)
Range (GH) Dot RO VB g Top Saep Pts Soups/Mods  Fosition Range (6H) Det RO VB vy Typ Sweop Pts  Fowps/Mode  Position
1 PEAK  IN(-38) 30k Log-Pur(Uideo) Auto/Cpled 6881 [nf/MAXH  B-3Bdegs H | 3:3-18 PEAK  IM(-38) Bk LogPur(Uides) Auto/Cpled 16k  Inf/WAXH  B-36Bdegs H

FCC Part!S Subport C 248BMHz Spurious Emissions with Averoge 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-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL VERTICAL

UL FREMONT, 3m Chomber 1 Jul 2015 21:12:23

Roadiated Emissions 3-Meters

Project Number: 15021133
100 Client:Ualve
Config:EUT w/ Charger
Mode :BLE 2480

ag Tested by:S.Traon
808 -
Peok Limit (dBuU/m)

5 7o
2
T
o
= 6@ - - ;
o Avg Limit (dBulU/m
3
2 5B
o 6
= Q

48

4 5
s 0.
3@
28
1 18 18
Frequency (GHz)
Range (6H) Dot RO VB g Top Saep Pts  Soups/Mods  Fosition Range (61 Det RO VB fvg Typ Sweop Pts  Fowps/lode  Position
FCC Port!5 Subport C 2488BMHz Spurious Emissions with Averaoge Scan.TST 38763 12 Jun 2014 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-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *3.667 30.48 PK 329 -30 0 33.38 - - 74 -40.62 0-360 100 H
2 *4.79 31.2 PK 34 -29.7 0 355 - - 74 -38.5 0-360 100 H
3 *11.619 28.21 PK 38.7 -22.3 0 44.61 - - 74 -29.39 0-360 100 H
4 *3.715 30.61 PK 33 -30 0 33.61 - - 74 -40.39 0-360 100 Vv
5 *4.775 30.63 PK 34 -29.9 0 34.73 - - 74 -39.27 0-360 100 \
6 *11.676 27.94 PK 38.8 -22.4 0 44.34 - - 74 -29.66 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
* 3.669 40.13 PK2 329 -30 0 43.03 - - 74 -30.97 360 100 H
* 3.666 28.74 MAv1 329 -30 211 33.75 54 -20.25 - - 360 100 H
*4.79 39.83 PK2 34 -29.7 0 44.13 - - 74 -29.87 360 100 H
*4.791 28.33 MAv1 34 -29.7 211 34.74 54 -19.26 - - 360 100 H
*11.618 37.15 PK2 38.6 -22.3 0 53.45 - - 74 -20.55 360 100 H
*11.619 25.47 MAv1 38.7 -22.3 211 43.98 54 -10.02 - - 360 100 H
*3.714 39.78 PK2 33 -30 0 42.78 - - 74 -31.22 360 100 \
*3.717 28.54 MAv1 33 -29.9 211 33.75 54 -20.25 - - 360 100 "
*4.776 39.71 PK2 34 -30 0 43.71 - - 74 -30.29 360 100 \
*4.773 28.82 MAv1 34 -29.9 211 35.03 54 -18.97 - - 360 100 \
*11.676 37.16 PK2 38.8 -22.4 0 53.56 - - 74 -20.44 360 100 \
*11.675 25.66 MAv1 38.8 -22.4 211 44.17 54 -9.83 - - 360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U21133-E1A

FCC ID: 2AES41003

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

9.3.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9:UL Fremont,5m Chomber B 15 Jul 2815 13:44:59
Radioted Emissions - 3 Meters
35 PF‘?JEDL Number: 15021133
Client:Ualve
Config:EUT on the table
Mode :BLE_UWorst Case Below 1GHz
75 Tested by:D.Un
6:
55
2 ’—
N 4
S A aPR e TEB T ) pud
e 2
~ =
3|:
E
! g 5
25 KL\’W"WM% @ Lo
= i, S
‘ VMM
5
38 186 18688
Frequency (MHz)
Range () REUABN  Ref/Aiin  Det/fvg Tupe Suce Pla  Foups/fode Position Range () RO Fel/Attn  Det/Avg Tupe Sueep Pis  Houps/Mode Position
1:3°200 120k (-6B)/1  97/18  PEAK/LogPur-Video  uto w61 WK B-368degs H | 3:200-1000 128k(-6B)/1H  51/18 ea  Auto 01 HH B-368degs H
b.TST 38315 15 Jul 2014 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

VERTICAL PLOT

9‘:UL Fremont,5m Chamber B 15 Jul 2815 13:44:59
Rodioted Emissions - 3 Meters
Project Number: 15021133
85 Client:Ualve
Config:EUT on the table
Mode :BLE_Uorst Cose Below 1GHz
75 Tested by:D.Uu
6|:
55
/_E\ ’—
~
> 4|:
2 (€ G |- W ivra ! i
o 9
~ =3 2 WD@
35 B 1
‘ﬂ}'L\‘v‘vl‘ﬂ"'h\\ ‘ i
'l i L | =) oot
o5 v ;’|ﬂ | ‘f‘w ; /‘}ﬂ!h‘lh\ il Ngwlﬁ y ! LI .
‘ M if ““‘JJ"I"‘”’“‘ il M J\MM ‘ ,}'MW.U I N M"W
" AN | |
s [ Tt \jﬂ MAVW ’*‘\-,JWM
s
34 186 18808
Frequency (MHz)
Range () RGN Ref/Aitn  Dst/fvg Tupe Seep Pla  Fups/fods Position Range () REUABI  Ref/Attn  Det/Avg Tupe Swep | Pto Houps/Mods Fosition
2:30-280 120k(-6d8)/ 14 57/18  PEAK/LogPar-Video  uto 031 WA B-36hckgs U | 4:200-ToaB 12Bk(-6dB)/IN  51/1B PEAK/LogPar-Videa Auto B 360dege
b.TST 38315 15 Jul 2014 Rev 9.5 24 Jun 2815
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

BELOW 1 GHz TABLE

Marker Frequency Meter Det AF T243 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*125.0088 52.99 Pk 14.2 -27.7 39.49 43.52 -4.03 0-360 199 H
*125.03 51.73 Pk 14.2 -27.7 38.23 43.52 -5.29 0-360 101 Vv
* 250 58.26 Pk 11.6 -26.3 43.56 46.02 -2.46 0-360 101 H
10 * 250 52.33 Pk 11.6 -26.3 37.63 46.02 -8.39 0-360 101 Vv
7 30.595 47.14 Pk 20.3 -28.8 38.64 40 -1.36 0-360 101 Vv
48.4238 46.84 Pk 8.8 -28.6 27.04 40 -12.96 0-360 399 H
8 48.445 50.5 Pk 8.8 -28.6 30.7 40 9.3 0-360 101 Vv
12 66.635 53.74 Pk 7.9 -28.3 33.34 40 -6.66 0-360 101 Vv
3 143.305 42.37 Pk 12.8 -27.5 27.67 43.52 -15.85 0-360 199 H
5 500 37.81 Pk 17.8 -25.7 29.91 46.02 -16.11 0-360 199 H
11 500 36.8 Pk 17.8 -25.7 28.9 46.02 -17.12 0-360 199 \
6 713 33.04 Pk 20.4 -24.3 29.14 46.02 -16.88 0-360 299 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T243 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

* 52.23 Qp 14.2 -27.7 38.73 43.52 -4.79 2 197 H
125.0032

* 51.3 Qp 14.2 -27.7 37.8 43.52 -5.72 115 106 Vv
125.0059

* 58.21 Qp 11.6 -26.3 43.51 46.02 -2.51 31 124 H
250.0108
30.6167 43.61 Qp 20.3 -28.8 35.11 40 -4.89 309 130 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Qp - Quasi-Peak detector
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REPORT NO: 15U21133-E1A 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

ANSI| C63.10
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REPORT NO: 15U21133-E1A DATE: AUG 18, 2015
FCC ID: 2AES41003 IC ID: 20207-1003

RESULTS

6 WORST EMISSIONS

HZHUL Fremont, CA CE Room 21 Jul 2815 1.28:27
Conducted RFI Uoltage
Project No: 15021133
91 Client Nome:Uolve
Mode | /Device: EUT, Loptop, and Router
Test Volt/Freq: 128UAC/6BHz_BT
a1 Test By:D.Uu
71
:; = i
e R~
= q
- ol f -y % CT5FR 22 €
3 L e d
3 4 i
- i

) ’ i 7 i it

15 1 18 3B
Freguency (MHz)
Range (M=) REU/UBN ReF/Atn  Det/fvg Nods Sueep Fle #o]  Farge OF2) REIED ReF/Attn  Det/fvg Mods e Fie Foupe/N
1:.15-38 -G8/~ 218 Phiv e SR E635 1/
b TST 1 14 Moy 2815 Rev 9.5 26 May 2815
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REPORT NO: 15U21133-E1A

FCC ID: 2AES41003

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

Range 1: Line-L1 .15 - 30MHz

LINE 1 RESULTS

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-E1A DATE: AUG 18, 2015

FCC ID: 2AES41003 IC ID: 20207-1003
LINE 2 PLOT
181UL Fremont, CA CE Room 21 Jul zB15 111:28:27
Conducted RFI Uoltoge
91 Project No: 15021133

Client Nome:Valve
Made|/Devios EUT, Laptop, and Router
Test Uolt/Freq: 128UAC/6BHz_BT

g1 Test By:D.Uu
71

e
6 13 e CISPR 22 Cles= B OF

dBul Line-L2

|
CISPR 22 Cldes B Avyg
19

3
mWWMmWMWWMWWMW 4y
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/\f\& @: 9 ‘? [ Y . -
T .,y s AT 1 S -
15 i g ‘ 0
Freguency (MHz)
Range (HHz3 REU/UBY Ref/Attn Det/fvg Node Sweep Pio uSMT Rarge CHMHzY REU/UBU Ref/Attn  Det/fvg Mode Susep 15 #5ups/]
z2:.15-38 IkC-adBr/- g2/18 Ph/fv a4 5kHz 6635 1 /WRIT|
#.TST 1 14 May 2815 Rev 9.5 26 Moy 20815
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REPORT NO: 15U21133-E1A 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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