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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Google LLC.
1600 Amphitheatre Parkway
Mountain View, CA 94043 U.S.A.

EUT DESCRIPTION: Multimedia Device
MODEL.: HOB
SERIAL NUMBER: 7904M2Z2N6(radiated), 7904M22Z154(conducted)
DATE TESTED: September 11" 2017 - October 10", 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
ISED RSS-247 Issue 2 Pass
ISED 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 the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
~ ¢ s p
Z' // / /./;/,,
- 7 ) - /Pl // < /C_,,

A fd«’ﬂ«z‘é’ (Ag® ™~ ~
Francisco de Anda Clifford Susa
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Operations Leader Project Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, 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 X] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site numbers
2324B -1 through 2324B-3, respectively. Chambers D through H are covered under Industry
Canada company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0 except for ISED
RSS-247 Issue 2. The full scope of accreditation can be viewed at
http://ts.nist.gov/standards/scopes/2000650.htm.

Page 6 of 68

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.


http://ts.nist.gov/standards/scopes/2000650.htm#

REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

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 3.84dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB

Radiated Disturbance,1000 to 18000 MHz 4.32 dB
Radiated Disturbance, 18000 to 26000 MHz | 4.45 dB
Radiated Disturbance,26000 to 40000 MHz | 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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DATE: 10/25/2017

IC: 10395A-HOB

5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is a multimedia device

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum output power as follows:

Average Peak
Frequency Mode Output Power | Output Power | Output Power [Output Power
Range (dBm) (mW) (dBm) (mW)
(MHZz)
2402 - 2480 GFSK 9.17 8.26 9.37 8.65
2402 - 2480 QPSK 5.58 3.61 8.47 7.03
2402 - 2480 8PSK 5.80 3.80 8.63 7.29
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes antenna, with a maximum gain of 4.7dBi

54. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was v1.29.99992

The test utility software used during testing was QRCT v3.0.264.0.
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5.5. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated in two orientations Y and Z, it was determined that
Y orientation was worst-case orientation. X orientation was not investigated due to the AC and I/O
ports in the back of the EUT. Therefore, all final radiated testing was performed with the EUT in Y
orientation.

All measurements were performed with the AC plugged into a power source.

Worst-case data rates as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5

Page 9 of 68

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: 11836945-E1V2

FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number
AC Adapter HP HSTNN-LA40 WDUVOB3U8HK1Y
Laptop HP 11-d00lax 5CD51643JG

USB Ethernet Adapter |Linksys USB3GIG 15710S05701719
USB Hub CGC 27402 NSN

/O CABLES

1/0 Cable List

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

1 AC 1 2-Prong unshielded |2

2 USB 1 UsB unshielded |2.5 USB serial cable
3 Ethernet (1 RJ45 unshielded |1
TEST SETUP

The EUT is connected to a test laptop. Test software exercises the radio.
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SETUP DIAGRAM FOR ANTENNA PORT CONDUCTED TESTS

Spectrum Analyzer

USE HUE

AC Mains
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SETUP DIAGRAM FOR RADIATED TESTS

Remote

Radiated

I

=
Spectrum Analyzer

USE HUBE

AC Mains/LISN
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SETUP DIAGRAM FOR LINE CONDUCTED TEST

Spectrum Analyzer

AC Mains/LISN
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DATE: 10/25/2017
IC: 10395A-HOB

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
. ID Cal Last
Description Manufacturer Model NUm Due cal
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T711 | 01/30/18 @ 01/30/17
RF Amplifier, 1-18GHz MITEQ AFS42-00101800-25-S-42 T740 | 11/29/17 @ 11/29/16
High Pass Filter 3GHz Micro-Tronics HPM17543 T428 | 11/29/17 | 11/29/18
Spectrum Analyzer Keysight N9030A T1210 07/17/18 | 07/17/17
Power Meter Keysight N1911A T229 | 08/14/18 | 08/14/17
Power Sensor Keysight N1921A T1225 | 03/29/18 | 03/29/17
EMI Receiver Rohde & Schwarz ESR T1436 01/06/18 01/06/17
LISN Fischer Custom = coo | 15N.50/250-25-2-01 | T1310  06/15/18  06/15/17
Communications
Antenna Horn, 18-26GHz ARA MWH-1826 T89 01/04/18 | 01/04/17
RF Preamplifier, 1-26GHz Agilent 8449B T404 @ 07/23/18 | 07/23/17
Spectrum Analyzer Keysight N9030A T1454 | 12/15/18 | 12/15/17
Antenna, Biconolog, .
30MHz-1 GHz Sunol Sciences JB1 T243 | 10/11/17 | 10/11/16
Rf Preamfgﬁ; 10kHz — Sonoma 310N T286  06/02/18 06/02/17
Spectrum Analyzer Keysight N9030A T340 | 12/14/18 | 12/14/17
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Conducted Emissions Software UL UL EMC Ver 9.5, May 26, 2015
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7. ANTENNA PORT TEST RESULTS

7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK | 9.880 | 9.880 1.000| 100.0% 0.00 0.010
Bluetooth 8PSK | 9.900 | 9.900 1.000| 100.0% 0.00 0.010

Agilent Spectrum Analyzer - APv7.3(092617),12485 GA, Conducted A

Agilent Spectrum Analyzer - APv7.3(092617),12485 GA, Conducted A
(l L RF 500 DC SEMSE:INT] ALIGNAUTO 12:23:05 AMOct 13, 2017 L RF 500 DC SEMSE:INT] ALIGNAUTO 12:27:32 AMOct 13, 2017
Avg Type: Log-Pwr TRACE[ -5 5 ¢ Frequency Avg Type: Log-Pwr TRACE[ -5 5 ¢ Frequency
WO Fas— Trig:FresRun T PG Fast o TrigiFree Run T
FGainow ™ Atten: 30 dB oer P FGainow ™ Atten: 30 dB oerlP
Auto Tune| Auto Tune|
10 dBidiv__ Ref 20.00 dBm 10 dBidiv__ Ref 20.00 dBm
Log | Log
1000 CenterFreq| 10 CenterFreq|
0 2441000000 GHz| 0.0 2441000000 GHz|
-10.0 -10.0
-200 -200
StartFreq StartFreq
e 2441000000 GHz| e 2441000000 GHz|
-40.0 -40.0
-50.0 -50.0
200 Stop Freq 0o Stop Freq
) 2.441000000 GHz ) 2.441000000 GHz
-70.0 -70.0
Center 2.441000000 GHz Span 0 Hz CF Step Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts) 8.000000 MHz|
G e N S I Bl o pute Man G N S I T o pute Man
1N t 80,00 us 083 dBm 1N t 50,00 us -2.18 dBm
2 Al t (& 9.890 ms (&) 001dB 2 Al t (& 9.900 ms (&) 067 dB
3 A1 t &) 9890 ms (A) 001dB Freq Offset| 3 A1 t &) 9.900 ms (A) 067 dB Freq Offset|
4 4
5 0 Hz| 5 0 Hz|
6 6
7 7
8 8
9 9
10 10
1" 9 1 v
< 3 < 3
uss sTatus uss sTatus
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7.2. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

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 2 RBW. The sweep time is coupled.

RESULTS
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7.2.1. BASIC DATA RATE GFSK MODULATION

20dB and 99% BANDWIDTH

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (KHz) (KHz)
Low 2402 913.0 888.56

Mid 2441

939.0

932.31

High 2480

927.6

914.79

U 2 e 102 L i 2 1 15191
enter Freq 2.402000000 GHz ] & ;: 2402000000 GHz Radk enter Freq 2.441000000 GHz ] Center Freq: 2.441000000 GHz Radio St Frequency
=+~ Trig:Frae Run AvglHold: 20120 == Trig:Fras Run AvglHold: 20120
AFGaindlow  BAtten:30 dB adio Device: BTS AFGainLow  SAften: 30 dB
f Offset 13,05 dB Ref Offset 13.07 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq|

Center Freq|
2.402000000 GHz|

‘Span 2 MHz

Center 2.441GHz

Span 2 MHz|

2.441000000 GHz|

Center 2.402 GHz CF St
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 kff; #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms)
lAuto Man)
Occupied Bandwidth Total Power 10.2 dBm Occupled Bandwidth Total Power 9.58 dBm
888.56 kHz Freqomest 932.31 kHz
Transmit Freq Error =13.001 kHz OBW Power 99.00 % OHz Transmit Freq Error =3.395 kHz OBW Power 99.00 %
x dB Bandwidth 913.0 kHz x dB -20.00 dB x dB Bandwidth 939.0 kHz x dB -20.00 dB

CF Step
200.000 kHz|
Man

Freq Offset|
0Hz|

LOW CHANNEL

MID CHANNEL

U [ :
enter Freq 2.480000000 GHz =
=

103
Radi

Freq: 2.450000000 GHz

Frequency

Trig: Free Run AvglHeld: 20120
#IF Gain:Low #Arten: 30 dB Radit
Ref Offset 1308 dB
0 dBdi Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 2.48 GHz Span 2 MHz CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms; 200,000 kiHz
Man
Occupied Bandwidth Total Power 10.2 dBm [ute
914.79 kHz FreqOffset
Transmit Freq Error «1.720 kHz OBW Power 99.00 % 0z
x dB Bandwidth 927.6 kHz x dB -20.00 dB

HIGH CHANNEL
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

7.2.2. ENHANCED DATA RATE 8PSK MODULATION

20dB and 99% BANDWIDTH

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.299 1.217

Mid

2441

1.317

1.2169

High

2480

1.328

1.189

L

10434
Radio S

LOW CHANNEL

U 2 13, 10.37.15.4 500 13,200 i 2 1
enter Freq 2.402000000 GHz ] & ;: 2402000000 GHz Radlo Sea: None enter Freq 2.441000000 GHz ] Center Freq: 2.441000000 GHz Frequency
=+~ Trig:Frae Run AvglHold: 2020 =+ Trig: Fras Run AvglHold: 2020
#IF Gain:Low #Atten: 30 dB adic Device: BTS BIFGainLow #Atten: 30 dB
f Offset 13,05 dB Ref Offset 13.07 dB
10 cBJdiv Ref 20.00 dBm 10 dBidiy Ref 20.00 dBm
g og
T Center Freq| CenterFreq|
1 2.402000000 GHz| 2.441000000 GHz|
|
f
il
Center 2.402 GHz ‘Span 5 MHz CF Step Center 2.441 GHz Span 5 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms) 500,000 kHz
lAuto Man Man
Occupied Bandwidth Total Power 6.68 dBm Occupled Bandwidth Total Power 6.53 dBm
1.2170 MHz P 1.2169 MHz Freqotent
Transmit Freq Error 6.186 kHz OBW Power 99.00 % OH Transmit Freq Error 182 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.299 MHz x dB -20.00 dB x dB Bandwidth 1.317 MHz x dB -20.00 dB
STars

t o :
enter Freq 2.480000000 GHz Center Freq: 2459000000 GHz Radi Frequency
3~ Trig:Free Run AvglHeld: 20120
#IF Gain:Low #Arten: 30 dB Radit
Ref Offset 1308 dB
0 dB/di Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 2.48 GHz Span 5 MHz CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms; 500,000 kiHz
Man
Occupied Bandwidth Total Power 6.45 dBm [ute
1.1890 MHz FreqOffset
Transmit Freq Error -6.896 kHz OBW Power 99.00 % 0z
x dB Bandwidth 1.328 MHz x dB -20.00 dB

HIGH CHANNEL
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

7.3. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

7.3.1. BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A
RF Sos DO SEMNSEINT

ALIGM AUTO 1128111 AMOct 10, 2017

[Center Freq 2.441500000 GHz | .
PNO: Wide (o) Trig: Free Run

#Avg Type: RMS

TRACE|| - 345 6 Frequency

THPE | el

Avg[Hold:>100/100
I IFGain:Low #Atten: 40 dB pET|F MM MMM
Ref Offset 105 dB AMKr1 1.000 MHz Auto Tune
10 gBIdiv Ref 30.00 dBm -0.175 dB

200

Center Freq

100

2.441500000 GHz

StartFreq
2.439000000 GHz

=200

Stop Freq
2.444000000 GHz

-30.0

-40.0

Freq Offset

600

OHz

Center 2.441500 GHz

Res BW 300 kHz #VBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

IMSG

STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

7.3.2. ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A
RF Sos DO SEMNSEINT

ALIGM AUTO

01:38:01PM Oct 10, 2017

[Center Freq 2.441500000 GHz #Avg Type: RMS

PNO: Wide (:)| Trig: Free Run

TRACE|1 - 345 6 Frequency

Avg[Hold:>100/100 THPE ] b

I IFGain:Low #Atten: 40 dB pET|F MM MMM
Ref Offset 105 dB AMKr1 1.000 MHz Auto Tune

10 gBIdiv Ref 30.00 dBm -0.195 dB

200

Center Freq

2.441500000 GHz

10.0 )\f ‘

StartFreq
2.439000000 GHz

=200

Stop Freq
2.444000000 GHz

-30.0

-40.0

Freq Offset

600

OHz

Center 2.441500 GHz
Res BW 300 kHz #YBW 910 kHz

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017

FCC ID: A4R-HOB IC: 10395A-HOB
7.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

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

TEST PROCEDURE

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: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

7.4.1. BASIC DATA RATE GFSK MODULATION

NUMBER OF HOPPING CHANNELS

Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A
L RF 506 DC SENSEIMNT] ALIGMAUTO 11:18:23AM Oct 10, 2017 E
Center Freq 2.440000000 GHz i Avg Type: Log-Pwr TRACE[T 555 6 requency
PNO: Fast o 1ig:FreeRun Avg[Held:>100/100 ™ ‘
IFGain:Low Atten: 30 dB DETIP HINR
Auto Tune
Ref Offset 105 dB
10 dBidiv. - Ref 30.00 dBm
Log
CenterFreq
200 2.440000000 GHz
100 e aaaaaaaat
StartFreq,
o 2.390000000 GHz
100 -8.20 dB
) Stop Freq
2.490000000 GHz
200
0o CF Step
10.000000 MHz
JAuto Man
400
a0 Freq Offset
0 Hz|
600
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN

Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A
L RF 0Q D SENSE:INT ALIGNAUTO  [11:08:43 AMOCt 10, 2017
Center Freq 2.415000000 GHz #Avg Type: RMS micsl o ooog |  Frequency
PNO: Wide 0 1119: Free Run Avg|Held:>100/100 TVPE|IM tfdefihist
IFGain:Low Atten: 30 dB DET|P M
Auto Tune|
Ref Offset 10.5 dB
10 ¢Bidiv. - Ref 30.00 dBm
Log
CenterFreq
200 2.415000000 GHz|
10.0
i e o) StartFreq
oo 2.400000000 GHz|
o Stop Freq
2.430000000 GHz|
200
B CF Step
3.000000 MHz
Auto Man
-40.0
. Freq Offset
0 Hz|
600
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

Agilent Spectrum Analyzer - APy7.2.4(092217),37699 CS, Conducted A

L RF S0Q DO SEMSEINT ALIGN AUTO 1112:51 AMOct 10, 2017 E
Center Freq 2.445000000 GHz | #Avg Type: RMS WA= 375 6 requency
PNO: Wide (0 111g: Free Run Avg|Hold:>100/100 T ‘
IFGain:Low Atten: 30 dB DET|P MM HR R
Auto Tune|
Ref Offset 10.5 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq|]
o0 2.445000000 GHz
100
475 dein) StartFreq||
000 2.430000000 GHz
100
Stop Freq(]
2.460000000 GHz
200
00 CF Step
3.000000 MHz
JAuto Man
-40.0
0 Freq Offset
OHz
500

Start 2.43000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A
L RF S0 DC SENSE!INT] ALIGN AUTO 111514 AMOCt 10, 2017 F
Center Freq 2.475000000 GHz ) dAvg Type: RMS TReCE[T5 35 6 requency
PNO: Wide (50 1rig: Free Run Avg|Hold:>100/100 T
IFGain:Low Atten: 30 dB cerlp T
Auto Tune|
Ref Offset 10.6 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|
00 2.475000000 GHz
100
459 o) StartFreq
0o 2.460000000 GHz
e Stop Freq
2.490000000 GHz
=200
A0 CF Step|
3.000000 MHz
IAuto Man|
-40.0
a0 Freq Offset|
0Hz
-B0.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

7.4.2. ENHANCED DATA RATE 8PSK MODULATION

NUMBER OF HOPPING CHANNELS

Agilent Spectrum Analyzer - APy7.2.4(092217),37699 CS, Conducted A
L RF

S0Q  DC SEMSE:INT] ALIGN AUTO 0L24:46PMOct10,2017 [
Center Freq 2.440000000 GHz Avg Type: Log-Pwr WAcE[[ 5056 Frequency
PNO-Fast ——J Trig:Free Run Avg[Hold:>100/100 T
IFGainiLow © Atten: 30 B werfp 1411
Auto Tune|
Ref Offset 10.5 dB
10 dBidiv.~ Ref 30.00 dBm
Log
CenterFreq
00 2.440000000 GHz
100
StartFreq
- 2.390000000 GHz,
-10.07 o]
o Stop Freq|
2.490000000 GHz
=200 -
00 CF Step
10.000000 MHz|
JAuto Man
-40.0 rT—
. Freq Offset
' OHz
-60.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts),
IMSG [STATUS
100MHz SPAN
Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A
L RF S0Q  DC SENSE:INT] ALIGN AUTO 01:13:50 PM Oct 10, 2017 Fi
Center Freq 2.415000000 GHz #Avg Type: RMS TRACE[T- 5056 requency
PNO-Wide ——J Trig:Free Run AvgHold:> 1001100 ™
IFGain:Low ~ Atten: 30 dB cerlP 1T
Auto Tune|
Ref Offset 10.5 dB
10 ¢Bidiv Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
100
ry StartFreq
- 2.400000000 GHz
00 Stop Freq|
2.430000000 GHz
-200
300 CF Step|
3.000000 MHz|
JAuto Man|
-40.0
s FreqOffset
0 Hz|
-60.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG sTaTUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A

L FF Sig DC SENSEINT ALIGNAUTO|Oldg:20PMoctin 2oy | _ |
Center Freq 2.445000000 GHz ] #Avg Type: RMS TAE[ 545 6 Frequency
PHO: Wide () Trig: Free Run Avg|Hold:> 1001100 T ‘
IFGain:Low Atten: 30 dB DET|P M NN
Auto Tune|
Ref Offset 10.5 dB

10 dBidiv Ref 30.00 dBm
Log

Center Freq

200 2.445000000 GHz

£ st

StartFreq|
000 2.430000000 GHz|

Stop Freq|
2.460000000 GHz|

200 CF Step
3.000000 MHz
JAuto Man
0.0
o Freq Offset|
0 Hz|
500
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS|

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - APv7.2.4(092217),37699 CS, Conducted A

L RF S0&  DC SENSE:INT| ALIGNAUTO 01:23:26 PMOct 10, 2017 Fi
Center Freq 2.475000000 GHz ) #hvg Type: RMS TRACE[ S TS g requency
PNO: Wide C 1i9:FreeRun Avg|Hold:>100/100 TYPE|M
IFGain:Low — Atten: 30 dB o KR
Auto Tune
Ref Offset 10.5 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq|
200 2.475000000 GHz
100
e StartFreq|
aom 2.460000000 GHz
oo Stop Freq|
2.490000000 GHz|
=200
A0 CF Step
3.000000 MHz|
Auto Man
0.0
o Freq Offset|
0 Hz|
£0.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BIWW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

7.5. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

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

7.5.1. BASIC DATA RATE GFSK MODULATION

Number of :
Pulse Pulses in Average Time Limit
DH Packet Width of Occupancy Margin (sec)
3.16 (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.3839 32 0.1228 0.4 -0.2772
DH3 1.641 17 0.2790 0.4 -0.1210
DH5 2.889 8 0.2311 0.4 -0.1689
Pulse Number of | Average Time Limit
DH Packet Width Pulses in | of Occupancy Margin (sec)
(sec)
(sec) |0.8 seconds (sec)
GFSK AFH Mode
DH1 0.3839 8 0.03071 0.4 -0.3693
DH3 1.641 4.25 0.06974 0.4 -0.3303
DH5 2.889 2 0.05778 0.4 -0.3422
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

nducted A
ENSENT|

Agilant Spectrum A
p

3 g £ s
TrigDelay-1000 ps  #Avg Type: Rl Frequency dhvg T Frequency
2000000 e e T vtes b e TogFreshun
WGainlaw  #Atten: 40 dB cerl® IFGaimiow  BAtten: 40 4B
T . Auto Tune| Auto Tune,
Ref Offset 10.5 B AMkr1 383.9 ps Ref Offset 105 dB
[0 d8iai__Ref 30.00 dBm -0.17 dB 19dsiv_ Ref 30.00 dBm
CenterFreq| Center Freq
2441000000 GHz 2441000000 GHz
StartFreq I StartFreq
| | | 2441000000 GHz | | I I nix| | | 2441000000 GHz
() ’ Stop Freq| | | | Stop Freq
2441000000 GHz 2.441000000 GHz.
I A i CF St
wooSEStep sk bt i s e e e DAL ense
|auta Man Auto Man|
f I Freq Offset ; | | | | | FreqOffset
OHz 0Hz
Center 2.441000000 GHz Span 0 Hz. [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (8001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc starus fcc staus,

PULSE WIDTH - DH1 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

nducted A

Agilent Spectrum Anal

W QT Frequency SERSEIT] 343,25 aM0ct Frequency
2441000000 GHZ. e = Tri 0 Wide - Trig: Free Run
IFGain:Law #Atten: 40 dB 1FGain:Low #Arten: 40 dB
3 N Auto Tune| Auto Tune,
Ref Offset 10.5 B AMkr1 1.641 ms Ref Offset 106 dB
0B/ Ref 30.00 dBm 0.81 dB 1048/dy__Ref 30.00 dBm
Log °d
Center Freq| Center Freq
2.441000000 GHz t T 2441000000 GHz
StartFreq StartFreq
2441000000 GHz | 2441000000 GHz
O . Stop Freq StopFreq
2441000000 GHz 2441000000 GHz
\ "
,chuﬁnmg AU T e y_l.> 1= ey e o u"J‘.i-a.l T wl‘,«.n‘ Ln = ||-.. T e 1‘0“0%503,;;':
|auta Man| lauto Man|
Freq Offset § | | | | | FreqOffset
OHz 0Hz
Center 2.441000000 GHz Span 0 Hz. [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (8001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc starus - staus,

PULSE WIDTH — DH3 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

ted A

lent Spectrum A
o

Frequency S Frequency
PHO: Wide —+~ 1'ig: Free Run
IFGain:Low #Arten: 40 dB
Y . Auto Tune| Auto Tune,
Ref Offset 105 dB AMKr1 2.889 ms Ref Offset 105 6B
0B/ Ref 30.00 dBm -2.94 dB 108/ Ref 30.00 dBm
Log °d
CenterFreq| Center Freq
2.441000000 GHz t T 2441000000 GHz
StartFreq| StartFreq
I I ] 2.441000000 GHz | 2441000000 GHz
Stop Freq Stop Freq
2441000000 GHz 2441000000 GHz
[ N ! 1
CF Step 1 1] I ] DL |1l | CFStep
k [Auta Man| |Auto Man|
Freq Offset § | | | | | FreqOffset
OHz 0Hz
Center 2.441000000 GHz Span 0 Hz. [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (8001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc starus s P

PULSE WIDTH — DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: 11836945-E1V2

FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

7.5.2. ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode

DH1 0.3895 32 0.12464 0.4 -0.27536

DH3 1.641 16 0.26256 0.4 -0.13744

DH5 2.893 11 0.31823 0.4 -0.08177

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 7.5.1 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

nducted A
ENSENT|

Agilant Spectrum A
p

3 g £ s 051,457 Cet 10
TrigDelay-1000 ps  #Avg Type: Rl TRACE Frequency dhvg T Frequency
2000000 e e T vtes b e TogFreshun
WGainlaw  #Atten: 40 dB cerl® IFGaimiow  BAtten: 40 4B
T . Auto Tune| Auto Tune,
Ref Offset 10.5 B AMkr1 389.5 ps Ref Offset 105 dB
[0 d8iai__Ref 30.00 dBm 0.99 dB 19dsiv_ Ref 30.00 dBm
CenterFreq| Center Freq
2441000000 GHz 2441000000 GHz
| ! I | ] -
! StartFreq 1 T 1 StartFreq
2.441000000 GHz| 1 [N | Il [ 0 | 2.441000000 GHz|
i ¢ - Stop Freq | | I | [ StopFreq
2441000000 GHz 2.441000000 GHz.
CF Step J L1 “ I | ] H ] | i ‘ J I | | I | H l I | CF Stey
1.000000 MHz| ELRE L 1T 417 T LY LT 2 AP S e S RSP SRS e L e e W 2 1] 1‘WMH':
| |Auta Man| lauto Man|
{ ! I ] ] |
1
| Freq Offset ; | | | | | FreqOffset
| D Hz| 0Hz,
Center 2.441000000 GHz Span 0 Hz. [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (8001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc starus fcc staus,

PULSE WIDTH - DH1 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

nducted A

Agilent Spectrum Anal

W QT Frequency SENGENT 01:49.50PM Oct Frequency
2441000000 GHZ. e = Tri 0 Wide - Trig: Free Run
IFGain:Law #Atten: 40 dB 1FGain:Low #Arten: 40 dB
3 N Auto Tune| Auto Tune,
Ref Offset 105 dB AMkr1 1.641 ms Ref Offset 105 6B
0B/ Ref 30.00 dBm 2.81 dB 1048/dy__Ref 30.00 dBm
Log °d
Center Freq| Center Freq
2.441000000 GHz t T 2441000000 GHz
| 1 StartFreq i StartFreq
1 I I 2441000000 GHz | 11| 2441000000 GHz,
'}
ll Stop Freq| Stop Freq
2441000000 GHz 2441000000 GHz
CF Stej
mw‘:;m': AU G T i s e m.J’ L ‘.m-luiu'.J o T R A wt,u 1‘WMH':
|auta Man| lauto Man|
Freq Offset § | | | | | FreqOffset
OHz 0Hz
Center 2.441000000 GHz Span 0 Hz. [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (8001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc starus - staus,

PULSE WIDTH — DH3 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

ted A

lent Spectrum A
o

Frequency S Frequency
PHO: Wide —+~ 1'ig: Free Run
IFGain:Low #Arten: 40 dB
Y . Auto Tune| Auto Tune,
Ref Offset 10.5 B AMkr1 2.893 ms Ref Offset 106 dB
0B/ Ref 30.00 dBm 0.05 dB 108/ Ref 30.00 dBm
Log °d
CenterFreq| Center Freq
2.441000000 GHz t T 2441000000 GHz
X StartFreq| StartFreq
2.441000000 GHz I 2441000000 GHz
& . Stop Freq| | Stop Freq
b 2.441000000 GHz| 2.441000000 GHz
CF Step ! I | u CF Step|
1000000 MHz| v 4 e b e 1000000 MH2,
Man Auto Man|
Freq Offset § | | | | | FreqOffset
OHz 0Hz
Center 2.441000000 GHz Span 0 Hz. [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (8001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc starus s P

PULSE WIDTH — DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: 11836945-E1V2

FCC ID: A4R-HOB

DATE: 10/25/2017

IC: 10395A-HOB

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

OUTPUT POWER

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

RESULTS

7.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.16 30 -20.84
Middle 2441 9.36 30 -20.64
High 2480 9.37 30 -20.63
7.6.2. ENHANCED DATA RATE DQPSK MODULATION
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.32 30 -21.68
Middle 2441 8.47 30 -21.53
High 2480 8.43 30 -21.57
7.6.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.63 30 -21.37
Middle 2441 8.41 30 -21.59
High 2480 8.51 30 -21.49
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DATE: 10/25/2017
IC: 10395A-HOB

REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

1.7. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

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

7.7.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.95
Middle 2441 9.17
High 2480 9.17

7.7.2. ENHANCED DATA RATE DQPSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.58
Middle 2441 5.38
High 2480 5.45

7.7.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.6
Middle 2441 5.8
High 2480 5.62
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

7.8. 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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DATE: 10/25/2017

REPORT NO: 11836945-E1V2
IC: 10395A-HOB

FCC ID: A4R-HOB

7.8.1. BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON HOPPING

Agitert Spectrum Analyzer -
L AF 2 T I 10:25:27 AM Bep 13, 201 Frequency L [ E Frequency
400000000 GH Bavg T 5 i eErEr X
enter Freq 2 == Trig:FreeRun AvgiHot: 100100 TP enter Freq 13.015000000 8Hz 1 +vgiereorun e
IFGainLowe  BAtten: 30 48 el WGainlaw  #Atien: 30 4B cerl®
r 1 Auto Tune| > = - Auto Tune|
RefOffest 18,05 4B Mkr1 2.402 070 GHz] et Offeet 1305 B Mkrd 25.316 3 GHzZ
(g2 Ref 20.00 dBm 9.300 dBm 19 geidy__Ref 20.00 dBm -35.35 dBm)
o9 T
’ Center Freq| v Center Freg
2.400000000 GHz| 13015000000 GHz}
Start Freq| 4 StartFreq|
2.382500000 GHz| 5 ¢ 30,000000 MHz]
) ) - o o
Stop Freq| StopFreq|
2.407500000 GHz| 26 000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz CF Step Start 30 MHz Stop 26.00 GHz. CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2 537000000 GHz|
L I N S A 11 S T ) O (v~ [~ Man QT-’ S— R— S S T - [ Man)
N f 2,402 070 GH; 9,300 dB z .10 dBm
2 N f 2.400 000 H: -frsaaaﬂm 2 N 4804 0 GH; -48.82 dBm
3N f 2399085GHz  47.110dBm Freq Offset 3 M t 72060 GHz 4604 dBm FreqOffset
a ok -5 N f 25316 3 GHz 3536 dBm 0 H|
: 4
7 T
8 3
3 »
i . 11 g
< > < >
- STATUS Msc STATUS

OUT-OF-BAND LOW CHANNEL

Agilert Spectrum Analyzer -

LOW CHANNEL BANDEDGE

BT T 10 19;36 M Sep 13, 201 Ty Lo
Fhvg Typs: RMS TencE : Frequency Hhvg Type: RMS Frequency
PO Wide == Trig:FreeRun AvglHold: 100100 TYPE M sy - Fasi——— Trig: Fres Run Tvmei
IFGainlowe  $Atten: 30 48 ot WGainlaw  #Atien: 30 4B cerl®
Ref Offset 1307 4B MKkr1 2.441 015 GHZ Auto Tune et Offest 1307 0B Mkra 25.787 7 GHZ] Auto Tunei
(g5 Ref 20.00 dBm 9.363 dBm [0 geis__Ref 20.00 dBm -35.57 dBm
og ™
’ Center Freq i Center Freq
2441000000 GHz 13.016000000 GHz
Start Freq| 4 StartFreq|
2433500000 GHz 1 a | 30000000 wHz
eI 2
WA N
Stop Freq Stop Freq|
2.448600000 GHz 26.000000000 GHz
Start 30 MHz ‘Stop 26.00 GHz
CF St CF Ste|
1500000 MLy #Res B 100 kHz #VEW 300 kHz Sweep 057.3 ms (40001 pts)| 2557000000 Grie
[fute Man S S A A 7T 50T R T - [ Men
1N f 2.4410 GHz 908 dBm
2 N 1 49820 GHz 4539 dBm
Freq Offset| 3 N 1 7.3230 GHz -45.08 cBm FreqOffset|
= f 25787 7 GHz 36 67 dBm 0H.
OHz| 5 g
&
7
8
8
10
Center 2.441000 GHz Span 15.00 MHz. 1" -
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) = =
- STATUS Msc STATUS

OUT-OF-BAND MID CHANNEL

Agilert Spectrum Analyzer - 3

IN-BAND REFERENCE LEVEL

niT LD | 10.32.09.4M Sep 13,2017 it i
BAvg Type: RMS TRACE ©o|  Frequency #hug Type: RMS Frequency
PHO: Wide —+~ 1719 Free Run AuglHold: 100100 TYRE ARIAMIAL Biio: Fasi —o— Trig: Fres Run
IFGaim:Low  #Atten:30 4B bl IFGainLaw  #Atten: 30 dB
r Auto Tune| > - Auto Tune|
Rof Offeet 13.06 4B Mkr1 2.480 065 GHz] et Offeet 1300 4B Mkra 25.748 1 GHZ
(0deidy_Ref 20.00 dBm 9.596 dBm 10 dici__Ref 20.00 dBm -35.54 dBm
o8 T
CenterFreq| \ Center Freg|
2.483500000 GHz| 13.015000000 GHz|
Start Freq| StartFreq|
2.476000000 GHz| b 3 ‘ 30.000000 MHz|
[0 { YO B
Stop Freq Stop Freq|
2.491000000 GHz| 26.000000000 GHz|
Center 2.483500 GHz Span 15.00 MHz CF Step Start 30 MHz $top 26.00 GHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1,600000 MHz| #Res BW 100 kHz #VBWW 300 khz Sweep 957.3 ms (40001 pts) | 2537000000 GHz
L I N S A 11 S T ) O T (v~ [~ Man) |H1T-Fm_—m T e Man)
3 52 dBm
2 : ; gmgg”z 455@:555: zZ N 1 49600 GHz -45.49 dBm
3N f 2433500GHz 47741 dBm Freq Offset 3 M t 74400 GHz 4506 dBm FreqOffset
4 oHz -5 N f 267481 GHz 3554 dBm 0Hz
H :
7 T
: :
13 10
11 a 1" v
< » < »
- STATUS. Mso STATUS

OUT-OF-BAND HIGH CHANNEL

HIGH CHANNEL BANDEDGE
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DATE: 10/25/2017

REPORT NO: 11836945-E1V2
IC: 10395A-HOB

FCC ID: A4R-HOB

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - APV7.2.4{092217),37699 G5,
T RLGAUTO 111308 MOt 10, 2017 Frequeny L i 02 L Lt Frequency
#Avg Type: RMS B #Avg Type: RMS
— PR onter Freq 2453500000 C82 e+ 1o Pt it
IFGain-Low  #Aten: 40 4B \FGain-Low  BAtten: 40 dB
- 540 5 CHo Auto Tune| T 5 TR Auto Tune|
Ref Offset 105 4B MKr1 2.403 870 GHZ et Offaet 105 B Mkr1 2.478 865 GHZ]
10deidy et 30.00 dBm 10.641 dBm 10 gevei_Ref 30.00 dBm 10.438 dBm
[ Center Freq| [y CenterFreq|
2.400000000 GHz 2483500000 GHz
StartFreq| Start Freq|
2,392500000 GHz, I 2.476000000 GHz
[ [
StopFreq Stop Freq|
2.407500000 GHz] 2491000000 GHz
Center 2.400000 GHz Span 15.00 MHz CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1600000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.600000 MHz|
(urlbonel TRl Sl L L FUNCTON L FURCTIOR WIDTH L FUKETIDN VALLE R [pute Man pealuoneltRclsell KL L FUNCTOR L FUNCTOR WIDTHL FURCTION VALUE R jAute Man)
N [ 2403870 GHz 10641 dBm N [ 2478 865 GHz 10438 dBm
2 N f 2.400 000 GHz 416562 dBm 2 N f 2.484 660 GHz -38.748 dBm
3 N t 2399088GHz 39317 dBm FreqOfiset 3 N f 2483500GHz  40.266dBm Freq Offset
4 0 Hl 4 OHz|
5 5
6 6
7 T
] [
g 9
10 10
1 v 11 v
< > < >
usa. sans wsa sTanus
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

7.8.2. ENHANCED DATA RATE 8PSK MODULATION

PURIOUS EMISSIONS, NON HOPPING

Agilent Spectrum Analyzer -
BT L CEE
Frequency Frequency
Bavg T 5
== Trig:FraeRun AvgiHele: 1001100 B T e N ﬁt‘,z.,, o= Trig:Fres Run
IFGain:Low #Atten: 30 dB IFGainLaw #Atten; 30 4B
- Auto Tune| - > - Auto Tune|
et Offeat 1205 4B MKr1 2.402 115 GHz Ref Offsst 13.05 B Mkrd 25.758 5 GHZ
(g2 Ref 20.00 dBm 4.682 dBm 19 geidy_Ref 20.00 dBm -35.48 dBm
og
Al
' Center Freq| O Center Freg
2.400000000 GHz 13.016000000 GHz
Start Freq| StartFreq|
2.382500000 GHz ' 30.000000 MHz]
) Y o
)Y ) o
Stop Freq| StopFreq|
2407500000 GHz 26.000000000 GHz
Center 2.400000 GHz Span 15.00 MHz, CFStep Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2 537000000 GHz|
0 T s 15 N ) S~ | Man ) T T L S ) R TS v - |2 Men
N [ 2402 118 GHz 4,862 dBm 1N f 2.4020 GHz 432 dBm
2 N f 2400000GHz 49727 dBm ZH M 404004 et FreqOffset
z 48 dBm
3N f 2304856 GHz 47343 dBm Freq ol':sHe: -5 " ! o 2060GH: 48,15 den. tset
3 .
7 7
8 8
g 8
10 10
1 % 1 4
< » = 2
- STATUS Msc STATUS

OUT-OF-BAND LOW CHANNEL

Agitent Spectrum Analyzer -
. WAvg Type:FMS. Frequency o Fg T RME Frequency
Trig: Free Run Awg|Hold: 100100 BHO: Fasi —s— Trig: Fres Run TYRE[
IFGainlowe  #Atten: 30 dB WGainlaw  #Atien: 30 4B cerl®
T - r Auto Tune| Y - Auto Tune;
Ref Offset 1307 4B Mkr1 2.441 105 GHZ et oteet 1907 8 MKkrd 25.714 3 GHZ
(g5 Ref 20.00 dBm 4.778 dBm 0 geici_Ref 20.00 dBm -35.19 dBm
1
Center Freq| ‘:} Center Freq
) 2.441000000 GHz| 13015000000 GHz}
Start Freq| StartFreq|
2.433500000 GHz| ] 8|  soo00000 ez
e (e e : o
e i
Stop Freq Stop Freq|
2.448500000 GHz| 26.000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz. CF Step
1,600000 MHz] H#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 Gz
jpute Man I S LS ST S I Men
1M f 24410 GHz 4.49 dBm
zZ N 1 48820 GHz -43.80 dBm
Freq Offset| 3 N 1 7.3230GHz 4727 dBm Freq Offset|
= f 267143 GHz 36.19 dBm 0 Hzl
O Hz| 5
6
T
3
8
10
Center 2.441000 GHz Span 15.00 MHz 11 ¢
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < »
—— wsc .

OUT-OF-BAND MID CHANNEL

Agilert Spectrum Analyzer -

T T | 10,4726 M Sep 13, 2017
#Avg Type: RMS e[ 5 ng| Frequency
PRO-Wide —v= Trig:FreeRun AvglHald: 1001100 TVPE M st
IFGaimlowe  Atten: 30 4B oer
r 1 - Auto Tune|
Ref Offset 13.08 dB Mkr1 2.480 110 GHz|
10 dBidiv Ref 20.00 dBm 4.938 dBm
og
’ CenterFreq|
2.483500000 GHz|
Start Freq|
2476000000 GHz|
9 9
Stop Freq
2491000000 GHz|
Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
I I N [__Funcios T Auncion v fuscTion vau: Tl e Man
N [ 2480 110 GHz 4538 dBm
2 N f 2487355 GHz 47780 dBm
3N f 2483500 GHz 43576 dBm Freq Offset
4 OHz
5
6
7
8
9
10
1 “
< »
usc sans

HIGH CHANNEL BANDEDGE

AT Lo
#hug Type: RMS Frequency
o Fas == Trig: Fres Run
IFGainlow  ¥Atten:30dB
> > - Auto Tune|
Ref Offset 13,08 dB Mkrd 25,872 1 GHZ
Eggsm «__Ref 20.00 dBm -36.12 dBm
(J‘.' Center Freq|
13.016000000 GHz|
. StartFreq|
b 3 €| 30.000000 miz]
o _ .
B AR
Stop Freq
26000000000 GHz|
Start 30 MHz Stop 26,00 GHz, CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2537000000 GHz|
[ T TS S S T T - | Man)
1N f 24800 GHz 1.73 dBm
z N f 49600 GHz 4524 dBm
3 N 1 7.440 0 GHz 4377 dBm Freq Offset|
= f 268721 GHz 36.12 dBm 0 Hzl
5
6
7
8
5
10
1" e
< >
wsc sTanus

OUT-OF-BAND HIGH CHANNEL
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DATE: 10/25/2017

REPORT NO: 11836945-E1V2
IC: 10395A-HOB

FCC ID: A4R-HOB

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

o Analyzer - APY7,2.4{092217), 37699 C
T F o LA
Frequency Zhvg Type: RMS Frequency
Wide = Trig: Free Run enter Freq 2.483500000 ':’pﬂﬁ — g Tine RS
IFGain-Low  #Aten: 40 4B \FGain-Low  BAtten: 40 dB
- 540 E o] Auto Tune| T 5 3870 CHol Auto Tune|
et Ofet 105 4B MKr1 2.403 165 GH et Offaet 105 B Mkr1 2.479 870 GHZ]
10deidy et 30.00 dBm 8.302 dBm 10 gevei_Ref 30.00 dBm 8.093 dBm
Center Freq| CenterFreq|
¢ 2.400000000 GHz ¢ 2483500000 GHz
StartFreq| Start Freq|
2,392500000 GHz, 2.476000000 GHz
g 0 [ 1 [ 9
StopFreq Stop Freq|
2.407500000 GHz] 2491000000 GHz
Center 2.400000 GHz Span 15.00 MHz CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1600000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)| 1.600000 MHz|
1 i I — [pute Man 1 S S I A S5 N5 o - |1 Man
N [ 2,403 165 GHz 9.302 dBm N [ 2479 870 GHz 093 dBm
2 N f 2.400 000 GHz 40986 dBm 2 N f 2.488 466 GHz 39074 dBm
3 N t 2396 170GHz 39329 dBm FreqOfiset 3 N f 2483500GHz  40532dBm Freq Offset
4 0 Hl 4 OHz|
6 6
7 T
] [
g 9
10 10
1 v 11 v
< > < >
usa. sans wsa sTanus

Page 37 of 68

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: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

8. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10
Hz) video bandwidth with peak detector for average measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

8.1. TRANSMITTER ABOVE 1 GHz

8.1.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULTS

125UL Fremont - Chamber D 5 Oct 2817 18:27:59
Restricted Bandedge

Project Number: | 1836945
15 Config:EUT with support Laptop

Mode:BT GFSK 2482MHz

Tested by:39884

185
95
K
t 85
G
N
C Peak L
s 75
e
~
3 65
@
T
- 55 Average Limit (dBulym)
i Al TV At m 1
T TN W | roRweon MR o ORI FRRRTI PRPIRT FOIN | RTIN PO AR A A A Y
45
@
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) RELL/UBLI Ref/Attn  Det/Avg Type Sueep Pis  #5ips/fode  Position Range (6Hz) RBLI/UEU Ref/fttn  Det/fvg Type Sueep Pte #Sups/tode FPosition
1:2.31-2.415 MC3BY/M 107/10 PEAK/Par Avg(RHS)  Insec(fute) 9030 HAKH 21 degs 185 ¢ 2:2.31-2.415 MC-38I/18 107/18 PEAK/Valt fvg 276e/REW 9008 1/LRIT 21 degs 185 cn f
Low Channel Bondedge - H.TST 38915 {1 May 2816 Rev 9.5 81 Dec 2816
Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 41.09 Pk 32.1 -20.7 52.49 N - 74 -21.51 21 185 H
2 *2.386 41.55 Pk 32.1 -20.8 52.85 - - 74 -21.15 21 185 H
3 *2.39 29.12 VALT 32.1 -20.7 40.52 54 -13.48 - - 21 185 H
4 *2.39 29.25 VALIT 32.1 -20.8 40.55 54 -13.45 - - 21 185 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

VERTICAL RESULTS

UL Fremont - Chamber D

5 Oct 2817 18:28:59

125
Restricted Bondedge
Project Number: 11836945
15 Config:EUT with support Laptop
Mode :BT GFSK 2482MHz
Tested by:39884
185
95
5 85
3
b Peak Limit CdBUU/m)
= 75
2
~
3 65
a5}
el
Aver L t (dBulU/m>
55 \2 VQEE mi uJsm g
)
45
4
ju5)
35
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (BHz) RBLL/UBI Ref/fttn Det/fvg Type Sweap Pis  ¥Swps/Mode FPosition Range (6Hz) RB/UBU Ref/fttn  Det/Avg Type Sueep Pts #5ups/Mode Fosition
Low Channel Bondedge - U.TST 38915 {1 May 2816 Rev 9.5 B1 Dec 2816
arker Frequency Meter Det AF T711 (dBJm) Amp/CbI/FItr/Pad Corrected Average Limit Margin Peak Limit (dBuv/im) PK “Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
T 239 40.66 K 221 207 52.06 7 2194 &3 255 v
2 2377 w211 P 321 208 53.41 B B 74 2059 63 255 v
3 *2.39 28.81 VALT 32.1 -20.7 40.21 54 -13.79 - - 63 295 Vv
7 *2.389 28.99 | VALT 321 208 20.29 54 1371 63 255 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULTS

125UL Fremont — Chamber D 5 Oct 2817 11:24:31
Restricted Bandedge
Project Number: 11836845
115 Config:EUT with support Laptop
Mode:BT GFSK 248@MHz
Tested by:35884
185
95
K
t 85
o
N
5 Peak Limit (dBuU/m
< 75
e
~
= 65
m
o
¥ 2average Limit CdBUU/m)
55 2
It A s s i bl o
45
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REW/UBI Ref/bttn  Det/fvg Type Suezp Pt #Swps/fode Fosition Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sweep Pis  4Sups/Mode Position
1:245-2.563 NC-34B) /M 16718 PEAK/Par Aug(RMS)  Insec(Auto) 8080  MAXH 356 degs H | 2:2.46-2.563 HC-3B)/18 1BT/18 PERK/Ual4 g 276s/RBU BEEB  1/LRIT 6 degs H
High Chonnel Bendedge - H.TST 38915 {1 May 2816 Rev 9.5 B Dec 2816
Marker Frequency Meter Det AFT711 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 43.22 Pk 325 -20.8 54.92 - - 74 -19.08 356 337 H
2 *2.485 44.58 Pk 32.6 -20.8 56.38 - - 74 -17.62 356 337 H
3 *2.484 31.89 VALT 325 -20.8 43.59 54 -10.41 - - 356 337 H
4 *2.484 31.86 VALT 325 -20.8 43.56 54 -10.44 - - 356 337 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2

FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

VERTICAL RESULTS

W25UL Fremont - Chamber D 5 Oct 2817 11:32:13
Restricted Bondedge
Project Number: 11836845
15 Config:EUT with support Laptop
Mode:BT GFSK 248B8MHz
Tested by:35684
185
95
5§ 85
o
L
[} Peo CdBulU/m1
= 75
‘e
~
3 65
om
o
55 1 Average Limit (dBulU/m) )
(wr =y
45 H#
o
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Rangs (GHz) Reu/UBl Ref/fttn  Det/Avg Tupe Sueep Pls  #ups/lode Position Range (6Hz) REU/UBl Ref/Attn  Det/fvg Type Sweep Pts #5ups/fods Position
High Chonnel Bondedge - U.TST 38915 11 May 2816 Rev 9.5 Bi Dec 2816
Marker Frequency Meter Det AF T711 (aB/m) AmpICBIFItTPad Corrected Average Limit Margin ‘Peak Limit (dBuv/m) PK Azimuth Heignt Polarity
(GHz) Reading (dB) Reading (dBuV/m) () Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 42.09 Pk 32.5 -20.8 53.79 - - 74 -20.21 44 343 \
3 *2.484 30.91 VALT 32.5 -20.8 42.61 54 -11.39 - - 44 343 \
4 *2.484 31.22 VALT 32.5 -20.8 42.92 54 -11.08 - - 44 343 \
2 2.557 42.03 Pk 32.6 -20.6 54.03 - - 74 -19.97 44 343 \

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

Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

115UL Fremont - Chamber D 5 Oct 2817 18:33:37
Rodioted Emissions 3-Meters
Project Number: 11836545

185 Config:EUT with support Laptop
Mode:BT GFSK 2482MHz
Tested by:39604
a5
85
?‘3 Peak Limit (dBulU/m)
c 75
)
N
5
£ 65
£ Avg Limit (dBuU/m)
3 55
a5}
2 1
"~ S M
2 » A
35 ) ‘?‘m o My e
25
1 18 18
Frequency (GHz)
Range (GHz) ROUIAVEH Ref/Attn  Det/Avg Tupe Sueap Pla  #ups/lode  Position Fonge (6Hz) REU/VBl Ref/Attn  Det/Avg Type Suecp Pts #5ups/Miods  Position
13 IH(-648)/3k  187/18  PEAK/Pur Avg(RMS)  7Tnsec(uto) 5000  HAXH B-36Bdegs H | 3:3-18 MC-68)/30k 87/ PERK/Pur Avg(RHS)  STdnsec(iuto) 18k HANH B-360degs H
FCC Part1S Subpart C 24@BMHz Spurlous Emissions with Average Scan.TST 38315 23 Jun 2815 Rev 9.5 Bi Dec 2816
115UL Fremont - Chamber D 5 Oct 2817 18:33:37
Rodioted Emissions 3-Meters
Project Number: 118365945
185 Config:EUT with support Laptop
Mode:BT GFSK 2482MHz
Tested by:39604
95
85
= Peok Limit (dBul/m)
0 75
i
C
o
= 65
‘e
3 o fvglinit whu/m
@
o
45 4
X &
3 =
35
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/VEN Ref/Attn  Det/Avg Tupe Sueep Pla #iups/lode Position Fonge (6Hz) REU/UBl Ref/Attn  Det/Avg Type Sweep Pts #5ups/liods Position
FCC Part!5 Subpert C 248BMHz Spurlous Emiscions with Average Scon.TST 38315 23 Jun 2015 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

LOW CHANNEL DATA

Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
4 *1.198 42.69 PKFH 28.6 -22.4 48.89 - - 74 -25.11 114 211 \
*1.198 282 VALIT 28.6 -22.4 344 54 -19.6 - - 114 211 \4
2 *3.84 38.68 PKFH 33.2 -28.6 43.28 - - 74 -30.72 305 266 H
*3.84 29.32 VALIT 33.2 -28.6 33.92 54 -20.08 - - 305 266 H
5 *3.839 37.22 PKFH 33.2 -28.6 41.82 - - 74 -32.18 358 250 \
*3.84 27.59 VALIT 33.2 -28.6 32.19 54 -21.81 - - 358 250 \
6 *5.101 35.34 PKFH 34.1 -27 42.44 - - 74 -31.56 275 381 \
*5.099 23.55 VALIT 34.1 -27 30.65 54 -23.35 - - 275 381 \
1 1.92 41.25 PKFH 31.3 -214 51.15 - - 74 -22.85 350 241 H
3 10.176 31.78 PKFH 37.1 -19.9 48.98 - - 74 -25.02 14 355 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

MID CHANNEL RESULTS

115UL Fremont - Chamber D 5 Oct 2817 13:25:21
Rodioted Emissions 3-Meters
Project Number: 11836545
185 ConfigiEUT with support Laptop
Mode:BT GFSK 2441MHz
Tested by:35084
95
85
3 Peak Limit (dBul/m)
c 75
o
N
5
3 g5
E Avg Limit (dBuU/m)
3 55
[as}
o
z 2 4
45 1 it
- 3 e
35 Wi ?WW Sy ol
25
1 18 18

RBU/VBY

Ranga (6Hz)
=3 1H(-6d8) /38

Ref/fttn  Det/fvg Type Suoap
107/18 PEAK/Par Avg(RNS)  Auto

#.TST 38915 23 Jun 2815

Frequency (GHz)

Position

Pis  #5ups/Mode
H B-368cegs H

Range (6Hz)
6000 HAX 338

RN/ VB Rof/Attn  Dot/fvg Tupe
1HC-6cB)/30k  87/8

HORIZONTAL

Sweep
PERK/Pur AvgRHS)  Auto

Pts  H5ups/Mode Position
I8k A B-36ddegs H

Rev 9.5 @1 Dec 2816

| 15UL Fremont - Chamber D 5 Oct 2817 13:25:21
Rodioted Emissions 3-Meters
Project Number: 11836545
185 ConfigiEUT with support Laptop
Mode:BT GFSK 2441MHz
Tested by:35084
a5
85
= Peak Limit C(dBulU/m)
o 75
5
C
1)
= 65
G |
3 Avg Limit (dBuU/m)
2 55
o
5
45 2
6
0
35
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REUAVBH Ref/Atn  Det/Avg Tupe Sueap Pla  #upo/lode Position Ronge (6Hz) REW/VBl Ref/Attn  Det/Avg Type Sweep Pts  #5ups/fods  Position

¥.TST 38915 23 Jun 2815

VERTICAL

Rev 9.5 @1 Dec 2816
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

MID CHANNEL DATA

Marker Frequency Meter Det AFT711 Amp/Cbl/Fitr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.2 44.35 PKFH 28.6 -22.4 50.55 - - 74 -23.45 281 104 H
*1.2 36.81 VALIT 28.6 -22.4 43.01 54 -10.99 74 -23.99 282 105 H
3 *3.84 38.01 PKFH 33.2 -28.7 42.51 - - 74 -31.49 67 199 H
*3.84 30.69 VALIT 33.2 -28.6 35.29 54 -18.71 - - 67 199 H
2 1.92 40.1 PKFH 313 -21.4 50 - - 74 -24 350 205 H
5 1.92 40.65 PKFH 31.3 -214 50.55 - - 74 -23.45 83 105 \
4 2.132 38.75 PKFH 313 -21 49.05 - - 74 -24.95 55 271 H
6 5.76 36.75 PKFH 34.7 -27.1 44.35 - - 74 -29.65 113 165 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

HIGH CHANNEL RESULTS

115UL Fremont - Chamber D 5 Oct 2817 11:36:42
Rodioted Emissions 3-Meters
Project Number: 11836545
185 ConfigiEUT with support Laptop
Mode:BT GFSK 248@MHz
Tested by:35084
95
85
3 Peak Limit (dBul/m)
c 75
o
N
5
5 65
E Avg Limit (dBuU/m)
3 55
[as}
o

45MM

35

25

RBU/VBY
1M(-6dB) /301

Ref/fttn  Det/fvg Type

Ranga (6Hz) P
=3 107/18 PEAK/Par Avg(RS)

Suoap Pl
Tlnsec(futo) 6088

oL L

5
N
‘Wil bud

18
Frequency (GHz)

REU/VBU
M(-6B)/ 30k

Rof/Attn  Dot/fvg Tupe

Hwps/Mode  Position
87/8 PEAK/Pur- Avg(RHS

Range (6Hz)
HAKH B-368degs H | 3:3-18

FCC Part!5 Subpart C 24BBMHz Spurious Emissions with Average Sean.TST 38915 23 Jun 2815

HORIZONTAL

Sweep
STnsec(futo) 18k

Pts  H5ups/Mode Position
HaH B-36ddegs H

Rev 9.5 @1 Dec 2816

| 15UL Fremont - Chamber D 5 Oct 2817 11:36:42
Rodioted Emissions 3-Meters
Project Number: 11836545
185 ConfigiEUT with support Laptop
Mode:BT GFSK 248@MHz
Tested by:35084
a5
85
= Peak Limit C(dBulU/m)
o 75
5
C
1)
= 65
G |
3 Avg Limit (dBuU/m)
2 55
o
45
7
6 Q
35 &
25
1 18
Frequency (GHz)
Ronge (6Hz) REUAVBH Ref/Atn  Det/Avg Tupe Sueap Pla  #upo/lode Position Ronge (6Hz) REW/VBl Ref/Attn  Det/Avg Type Sweep Pts  #5ups/fods  Position

FCC Part!5 Subpart C 24BBMHz Spuricus Emissions with Average Sean.TST 38915 23 Jun 2815

VERTICAL

Rev 9.5 @1 Dec 2816
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

HIGH CHANNEL DATA

Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.198 43.52 PKFH 28.6 -22.4 0 49.72 - - 74 -24.28 322 259 H
*1.198 28.58 VALIT 28.6 -22.4 0 34.78 54 -19.22 - - 322 259 H
2 *1.44 40.04 PKFH 28.8 -22 0 46.84 - - 74 -27.16 341 117 H
*1.44 30.49 VALIT 28.8 -22 0 37.29 54 -16.71 - - 341 117 H
5 *3.84 38.15 PKFH 33.2 -28.6 0 42.75 - - 74 -31.25 272 239 H
*3.84 30.09 VALIT 33.2 -28.6 0 34.69 54 -19.31 - - 272 239 H
6 *3.333 36.24 PKFH 32.8 -28.4 0 40.64 - - 74 -33.36 277 109 \
*3.333 25.46 VALIT 32.8 -28.4 0 29.86 54 -24.14 - - 277 109 \
3 1.92 40.43 PKFH 313 -21.4 0 50.33 - - 74 -23.67 350 246 H
4 2.575 40.02 PKFH 32.6 -20.6 0 52.02 74 -21.98 181 109 H
7 5.761 36.45 PKFH 34.7 -27.1 0 44.05 74 -29.95 98 168 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

8.1.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULTS

125UL Fremont - Chamber D 5 Oct 2817 14:55:28
Restricted Bandedge
Project Number: 11836945
115 ConFigiEUT with support Laptop
Mode:BT 8PSK 24B2MHz
Tested by:35884
185
95
o
t 85
o
N
C Peak Limit C(dBuU/m)
2 75
&
~
3 65
@
S
55 Averoge Limit (dBuU/m>
45
35
2.31 18.5MH=/ 2.415
Frequency (GHz)
Range (6Hz) REL/UBL) Ref/flin Det/frg Type Sueep Pts  #5upo/fode Position Range (6Hz) RBLI/ VU Ref/Attn  Det/fvg Type Sueep Pts  #Sups/tode FPosition
1:2:31-2.415 IMC-3BY /M 187/18 PEAK/Pur Avg(RMS)  lnsec(futo) 8080 MAKH 18 degs H 2:2.31-2.415 C-38)/18 107/18 PEAK/Val4 fvg 276s/RBW 9060 1/LRIT 18 degs H
Low Channel Bondedge - H.TST 38915 11 May 2816 Rev 9.5 81 Dec 2816
Marker Frequency Meter Det AF T711 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *2.39 39.92 Pk 32.1 -20.7 51.32 - - 74 -22.68 18 194 H
2 *2.337 41.9 Pk 32 -20.9 53 - - 74 -21 18 194 H
3 *2.39 29.35 VALIT 32.1 -20.7 40.75 54 -13.25 - - 18 194 H
4 *2.39 29.34 VALT 32.1 -20.7 40.74 54 -13.26 - - 18 194 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

VERTICAL RESULTS

UL Fremont - Chamber D 5 Oct 2817 15:@1:32
Restricted Bandedge

Project Number: 11836945

115 ConFigiEUT with support Laptop
Mode:BT BPSK 24B2MH=
Tested by:39884

185
95
8 85
"
i Peak Limjt CdBuU/m)
= 75
e
3
3 65
M
55 Averoge Limit (dBuU/m>
Q
o
45
3
©
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range (GHz) REL/UBLI Ref/Attn  Det/Avg Type Sueep Pis  #5ups/lode  Position Range (6Hz) RBLI/UBU Ref/fttn  Det/fvg Type Sueep Pts #Sups/tade FPosition
Low Channel Bondedge - U.TST 38915 11 May 2816 Rev 9.5 81 Dec 2816
Marker Frequency Meter Det AF T711 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 39.28 Pk 32.1 -20.7 50.68 - - 74 -23.32 72 294 \
2 *2.318 41.84 Pk 32 -20.9 52.94 - - 74 -21.06 72 294 \
3 *2.39 28.84 VALIT 32.1 -20.7 40.24 54 -13.76 - - 72 294 \
4 *2.39 28.9 VALT 32.1 -20.7 40.3 54 -13.7 - - 72 294 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULTS

125UL Fremont — Chamber D 5 Oct 2817 15:14:53
Restricted Bandedge
Project Number: 11836845
115 Config:EUT with support Laptop
Mode:BT 8PSK 248@MHz
Tested by:35884
185
95
T
t 85
o
N
g mit (dBuU/m
< 75
e
~
= 65
m
o
- age Limit CdBulU/m)
55
s o s A At A S A A
45
S B
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REW/UBI Ref/bttn  Det/fvg Type Suezp Pt #Swps/fode Fosition Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type Sweep Pis  4Sups/Mode Position
1:245-2.563 NC-34B) /M 16718 PEAK/Par Aug(RMS)  Insec(Auto) 8080  MAXH 355 degs H | 2:2.46-2.563 HC-3B)/18 1BT/18 PERK/Ual4 g 276s/RBU BEEB  1/LRIT 5 degs H
High Chonnel Bendedge - H.TST 38915 {1 May 2816 Rev 9.5 B Dec 2816
Marker Frequency Meter Det AFT711 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *2.484 41.12 Pk 325 -20.8 52.82 - - 74 -21.18 355 337 H
2 *2.484 43.37 Pk 325 -20.8 55.07 - - 74 -18.93 355 337 H
3 *2.484 31.74 VALT 325 -20.8 43.44 54 -10.56 - - 355 337 H
4 *2.484 31.69 VALT 32.5 -20.8 43.39 54 -10.61 - - 355 337 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

VERTICAL RESULTS

125LJL Fremont - Chamber D 5 Oct 2817 15:22:04
Restricted Bondedge
Project Number: 11836845
15 Config:EUT with support Laptop
Mode:BT 8PSK 248B8MHz
Tested by:35684
185
95
5§ 85
i
L
o Peak Limi CdBulU/m)
= 75
‘e
~
>
a 65
3
Aversige Limit (dBulU/m)
55 2
@
45 3
o
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Range (BHz) REW/UBI Ref/bttn  Det/fvg Type Suezp Pts  #Swps/fode Fosition Range (GHz) RBU/ VBl Ref/fttn  Det/Avg Type Sueey Pe 4Sups/Mode Position
High Chonnel Bendedge - U.TST 38915 {1 Moy 2816 Rev 9.5 B Dec 2816
Marker Frequency Meter Det AFT711 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 41.46 Pk 325 -20.8 53.16 74 -20.84 44 343 \
2 *2.489 42.54 Pk 32.6 -20.8 54.34 - - 74 -19.66 44 343 \
3 *2.484 30.68 VALT 325 -20.8 42.38 54 -11.62 - - 44 343 \
4 *2.484 30.68 VALT 325 -20.8 42.38 54 -11.62 44 343 \

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

Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

'\15UL Fremont - Chamber D 5 Oct 2817 14:15:51
Rodioted Emissions 3-Meters
Project Number: 11836545
185 Config:EUT with support Laptop
Mode:BT 8PSK 2482MHz
Tested by:39604
a5
85
?‘3 Peak Limit (dBulU/m)
c 75
)
N
5
£ 65
E Avg Limit (dBuU/m)
> 55
J
a5}
o
- 2
ASMM :
3 . o 4
35 VT TS A
o o
25
1 18 18
Frequency (GHz)
Range (GHz) ROUIAVEH Ref/Attn  Det/Avg Tupe Sueap Pla  #ups/lode  Position Fonge (6Hz) REU/VBl Ref/Attn  Det/Avg Type Suecp Pts #5ups/Miods  Position
13 IH(-648)/3k  187/18  PEAK/Pur Avg(RMS)  7Tnsec(uto) 5000  HAXH B-36Bdegs H | 3:3-18 MC-68)/30k 87/ PERK/Pur Avg(RHS)  STdnsec(iuto) 18k HANH B-360degs H
%.TST 38915 23 Jun 2015 Rev 9.5 Bi Dec 2816
'\15UL Fremont - Chamber D 5 Oct 2817 14:15:51
Rodioted Emissions 3-Meters
Project Number: 11836545
185 Config:EUT with support Laptop
Mode:BT 8PSK 2482MHz
Tested by:350084
a5
85
= Peak Limit (dBulU/m)
o 75
5
C
o
= 65
‘e
3 Avg Limit (dBuU/m)
2 55
el
- 4
45 2 &
5
35 ®
25
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEU Ref/Atn  Det/Avg Tupe Sueap Pla  #5upe/liode Position Ronge (6Hz) REW/UB Ref/Attn  Det/Avg Type Sweep Pts  #ups/Mods  Position

#.TST 38915 23 Jun 2815

Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

LOW CHANNEL DATA

Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.197 43.35 PKFH 28.6 -22.4 49.55 - - 74 -24.45 324 200 H
*1.198 28.33 VALIT 28.6 -22.4 34.53 54 -19.47 - - 324 200 H
4 *2.28 38.11 PKFH 31.8 -20.9 49.01 - - 74 -24.99 319 244 \
*2.28 26.89 VALIT 31.8 -20.9 37.79 54 -16.21 - - 319 244 \
3 *3.601 35.35 PKFH 33.1 -28.2 40.25 - - 74 -33.75 142 376 H
*3.601 23.66 VALIT 33.1 -28.2 28.56 54 -25.44 - - 142 376 H
5 *3.84 37.75 PKFH 33.2 -28.6 42.35 - - 74 -31.65 356 146 \
*3.84 29.12 VALIT 33.2 -28.6 33.72 54 -20.28 - - 356 146 \
6 *11.65 33.86 PKFH 38.2 -20.5 51.56 - - 74 -22.44 137 377 \4
*11.65 22.44 VALIT 38.2 -20.5 40.14 54 -13.86 - - 137 377 \
2 1.921 40.17 PKFH 313 -21.4 50.07 - - 74 -23.93 349 106 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

MID CHANNEL RESULTS

" 5LJL Fremont - Chamber D 5 Oct 2817 16:06:58
Rodioted Emissions 3-Meters
= Project Number: 11836545
19 ConfigiEUT with support Laptop
Mode:BT 8PSK 2441MHz
Tested by:35084
95
8|:
3 Peak Limit (dBul/m)
c 75
o
N
5
2 65
£ Avg Limit (dBuU/m)
> 55
5
[as}
o
b
45 L2 a M
M 3 WMW
35 RON o W N
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REUAVEH Ref/Atn  Det/Avg Tupe Sueap Plo  #5upo/liode Position Ronge (6Hz) REW/UBl Ref/Attn  Det/Avg Tupe Sweep Pts #5ups/Mods  Position
13 M6 /28 107/18 PEAK/Pur Avg(RIS)  Tlmsec(Putc) 6000 HAKH B-36Bdegs H | 3:3-18 MC-68)/30k 87/ PERK/Pur AvgRUS)  STdnsec(iuto) 18k HAXH 8-368degs H
FCC Part1S Subpert C 248BMHz Spurlous Emissions with Average Scon.TST 38315 23 Jun 2815 Rev 9.5 Bi Dec 2816
| 15UL Fremont - Chamber D 5 Oct 2817 16:06:58
Rodioted Emissions 3-Meters
Project Number: 11836945
185 ConFig:EUT with suppert Laptop
Mode:BT 8PSK 2441MHz
Tested by:39604
95
85
= Peok Limit (dBulU/m)
1 75
5
C
o
= 65
‘e
3 Avg Limit (dBulU/m)
3 55
[an}
o
6
45 o
5
| 4 Q
35 w
25
1 18 18
Frequency (GHz)
Range (6Hz) ROUAVEH Ref/Attn  Det/Avg Tupe Sueep Pla  #ups/fode FPosition Fonge (6Hz) REU/UBl Ref/Attn  Det/Avg Type Sweep Pts #5ups/fode FPosition
FCC Part!S Subpart C 24@BMHz Spurlous Emissions with Average Scan.TST 38315 23 Jun 2815 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

MID CHANNEL DATA

Marker Frequency Meter Det AFT711 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

1 *1.2 42.59 PKFH 28.6 -22.4 48.79 - - 74 -25.21 320 132 H
*1.2 28.35 VALIT 28.6 -22.4 34.55 54 -19.45 - - 320 132 H
2 *1.267 39.21 PKFH 29.3 -22.3 46.21 - - 74 -27.79 185 251 H
*1.267 27.32 VALIT 29.2 -22.3 34.22 54 -19.78 - - 185 251 H
3 *3.84 38.58 PKFH 33.2 -28.6 43.18 - - 74 -30.82 83 162 H
*3.84 30.41 VALIT 33.2 -28.6 35.01 54 -18.99 - - 83 162 H
4 *4.292 35.68 PKFH 33.4 -28.3 40.78 - - 74 -33.22 52 270 \
*4.291 23.49 VALIT 334 -28.3 28.59 54 -25.41 - - 52 270 \
5 6.348 33.82 PKFH 35.4 -26.1 43.12 - - 74 -30.88 59 285 \
6 13.639 33.64 PKFH 38.7 -22.1 50.24 - - 74 -23.76 122 378 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

HIGH CHANNEL RESULTS

35

b W o
At

3
Dl b oh

HSLJL Fremont - Chamber D 5 Oct 2817 15:26:41
Rodioted Emissions 3-Meters
- Project Number: 11836945
19 ConfigiEUT with support Laptop
Mode:BT 8PSK 248@MHz
Tested by:39884
95
8|:
3 Peak Limit (dBul/m)
c 75
o
N
5
3 65
G fAvg Limit (dBuU/m)
2 55
3
[as}
° 2

FCC Part!5 Subpart C 2488MHz Spurious Emissions with Average Scan.TST 38815 23 Jun 2815

o
o
25
1 18
Frequency (GHz)
Ranga (6Hz) REU/UBH Ref/fittn  Dot/fvg Type Sucep Pis  F5wo/Mode Position Range (6l1z) RNV Ref/Attn  Dot/fvg Tupe Sueep Pis  H5ups/Mode Position
1=3 1M(-6dB) /30l 187/18 PEAK/Pur Avg(RMS)  77meec(futo) 60  MAXH B-368cegs H 3318 TM(-6cB) /30K 87/8 PEAK/Pur Bvg(RMS 574nsec(futo) I8k  MAXH B-36Adegs H

Rev 9.5 @1 Dec 2816

HORIZONTAL

VERTICAL

Rev 9.5 81 Dec 2816

| 15UL Fremont - Chamber D 5 Oct 2817 15:26:41
Rodioted Emissions 3-Meters
Project Number: 11836945
185 ConFig:EUT with suppert Laptop
Mode:BT 8PSK 2488MHz
Tested by:39604
95
85
= Peak Limit C(dBulU/m)
0 75
5
C
o
= 65
‘e
3 Avg Limit (dBulU/m)
B 55
[an}
o
6
45 4 =
o
! 5
3|: Q.
25
1 18
Frequency (GHz)
Range (6Hz) ROUAVEH Ref/Attn  Det/Avg Tupe Sueep Pla  #ups/fode FPosition Fonge (6Hz) REU/UBl Ref/Attn  Det/Avg Type Sweep Pts #5ups/fode FPosition
FCC Part!S Subpart C 24@BMHz Spurlous Emissions with Average Scan.TST 38315 23 Jun 2815
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

HIGH CHANNEL DATA

Marker Frequency Meter Det AFT711 Amp/Cbl/Fitr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.44 40.11 PKFH 28.8 -22 46.91 - - 74 -27.09 1 110 H
*1.44 29.82 VALIT 28.8 -22 36.62 54 -17.38 - - 1 110 H
4 *1.227 38.46 PKFH 28.9 -22.3 45.06 - - 74 -28.94 162 307 \
*1.225 27.18 VALIT 28.9 -22.4 33.68 54 -20.32 - - 162 307 \
3 *3.84 39.13 PKFH 33.2 -28.6 43.73 - - 74 -30.27 85 170 H
*3.84 30.45 VALIT 33.2 -28.6 35.05 54 -18.95 - - 85 170 H
2 1.92 42.02 PKFH 313 -21.4 51.92 - - 74 -22.08 349 101 H
5 3.15 36.11 PKFH 33 -29.3 39.81 - - 74 -34.19 320 224 \
6 10.212 30.37 PKFH 37.1 -20 47.47 - - 74 -26.53 208 328 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 58 of 68

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: 11836945-E1V2
FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

8.2. WORST-CASE BELOW 1 GHz

P
1:38-200 128k(-6dB) /1M 97/18 PEAK/LogPur—Video

HARM_BelowlGHz_EUT Only.DAT 38915 15 Jul 2814

Sueep Prs
19nsec(Auto) 400

RBLI/ VBl
HAxH 0-368degs | 3:206- 1000 128k (-6dB)/ IM

97/18

95UL Fremont - Chomber D 18 Dct 2817 17:29:18
Rodioted Emissions - 3 Meters
Pro ject Number: 11836945
85 Config:EUT Only
Mode BT lWorst cose below 1GHz
Tested by:58822
75
65
2
c 55
o
N
C
£ 45 aPk LT U CdBUY /i)
‘e 1
~ o,
3 35 |4 z
o
3 f
25 !
15%WM MWW
S
30 [NzLE] 1008
Frequency (MHz)
Ronge CHHz) RE/UBM Ref/Aittn  Det/fug Type #upe/ode  Position | Range (M) Ref/Atin  Det/fug Tupe B ¥Sups/Miode Position

e ueep Pte
PEAK/LogPur-Uideo  lnsec(futo) 5060

MAXH B-36fdegs H

Rev 9.5 @1 Dec 2816

HORIZONTAL

HARM_BelowlGHz_EUT Only.DAT 38915 15 Jul 2814

95UL Fremont - Chamber D 18 Det 2817 17:29:18
Rodioted Emissions - 3 Meters
Pro ject Number: 11836945
85 Config:EUT Only
Mode BT lWorst cose below 1GHz
Tested by:58822
75 ‘
65
5 55
o
5 6
> A5 aPk LT U CABUY /i)
< 4
>
> 35
@ d | 5 ‘
S \ i
RN / |
25 \U P 'ﬂ,\ i » “" " \ i
P P M ”
ol Ty f (" ‘ '
5
30 100 1808
Frequency (MHz)
Ronge CHHz) REU/UBM Ref/Attn  Det/Avg Type Sueep Pts  #Swpo/Mode FPosition | Range (o) REU/UBU Ref/Atin  Det/fug Type Sucep Pte  #5ups/Mode Position
2:3-208 2Bh(-68)/1H  T7/18  PEAK/LogPur-Video  13nsec(Auto) 468 HAXKH B-36Bdegs | 4:266-1800 k(-6B)/ 1M 97/1B PEAK/LogPur-Video insec(futo) BB  MAXH B-368degs U

Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

Below 1GHz DATA

Marker Frequency Meter Det AF T243 (dB/m) Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
6 500.0007 53.72 Pk 21.7 -29.6 45.82 46.02 -2 293 102 V
1 *125.9898 50.41 Pk 18.1 -31.2 37.31 43.52 -6.21 0-360 199 H
4 *125.9473 48.79 Pk 18.1 -31.2 35.69 43.52 -7.83 0-360 100 \
2 200 47.28 Pk 16.7 -30.8 33.18 43.52 -10.34 0-360 99 H
5 200 45.34 Pk 16.7 -30.8 31.24 43.52 -12.28 0-360 100 \
3 500.039 47.8 Qp 21.7 -29.6 39.9 46.02 -6.12 0-360 199 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
Pk - Peak detector
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REPORT NO: 11836945-E1V2

FCC ID: A4R-HOB

DATE: 10/25/2017
IC: 10395A-HOB

8.3.

WORST-CASE 18-26GHz

\B:UL EMC 18 Oet 20817 22:43:22
RF Emissions
Order Number: 11836945
95 Client:
Configuration:EUT Only
Mode BT Worst Case
85 Tested by / SN:31388
75 Peak Limit CdBul/m)

65

Avg Limit (dBul/m)

55

(dBulalts) Horizontal

25

Frequency (GHz)

26

Range (GHz) RBAABL
1:16-26 IMC-3dB)/M  &7/8

Fef/Attn  Det/fvy Tupe Sueep +
PEAK/LogPur-Uideo  f4msec(futa) SBBI  MAX

Pis  4Swps/Mode  Lobel
iaH

Horizontal

Ronge (GHz) REWABI

Ref/Attn  Det/fvg Tupe

Sueen s Hawps/fade Label

{8-26GHz Test . TST 38815 6 Jan 2815

Rev 9.5 18 Oct 2816

HORIZONTAL

\B:UL EMC 18 Oct 2817 22:43: 22
RF Emis=ions
Order Number: 11836945
95 Client;
Configuration EUT Only
Mode:BT Worst Case
a5 Tested by / SN: 31380
75 Feok Limit CdBull/m)
o
0
- 65
L
[
=3
= = Avg Limit (dBuU/ml
5 D
hal
3
=
2 4
G
4 5 &
35 o o 1 1 AP A TX P S AN PO 11 [T 117 11 Tim Pt o [ A BTl g
25
15
18 26
Frequency (GHz)
Range (6Hz) [ Ref/Attn  Det/fvy Tupe Suesp Fts ¥owps/fiode Lubal Range (GHz) RE/UB Ref/Bttn  Det/Avg Tupe Sueen s Wiwps/fade Label
19-26GHz Test TST 38915 6 Jon 2015 Rev 9.5 19 Oct 2816

VERTICAL
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

18-26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 21.672 38.6 Pk 33.2 -25.1 -9.5 37.2 54 -16.8 74 -36.8
2 21.816 38.31 Pk 33.3 -24.5 -9.5 37.61 54 -16.39 74 -36.39
3 23.491 38.22 Pk 33.2 -24.4 -9.5 37.52 54 -16.48 74 -36.48
4 19.07 36.73 Pk 32.2 -24.9 -9.5 34.53 54 -19.47 74 -39.47
5 21.213 35.79 Pk 33.1 -24.7 -9.5 34.69 54 -19.31 74 -39.31
6 23.316 36.35 Pk 33.4 -24.6 -9.5 35.65 54 -18.35 74 -38.35

Pk - Peak detector
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

*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: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

LINE 1 RESULTS

| ogUt Fremont, CA CE Room 7 Oct 2817  17:34:31
Conducted RFI Uoltage
186 1 59m% ‘Nome ‘Goog
Mode | /Device:EUT only
Test Uolt/Freq: 128Uac 6BHz
gp Test By:37699 CS
78
- 64}
l”;' e CFR 47 Fart |5 ss B Avg
5 50
E | .
° 36 3 @
22 \ /;\\/ﬂ \ U(\f% \/) WWAM WM\U’MU VﬁvﬂM up\wvﬂuﬁuﬂw.l ; W /‘2"""\ u;"
), A0 A YA T I ! L
A DAY T ST PENTIONY OO M A A % a9V
8 AL ’
-6
15 1 [z] 30
Frequency (MHz)
Range (MHz) RBU/VBW Ref/fttn  Det/Avg Mode Sueep Pts  #Swps/Mode  Lobel Renge (MHz) RBW/UBW Ref/fttn  Det/Avg Mode Sweep. Pts  #Sups/Mode  Label
1:.15-38 Ok (-6dB) /- 82/18 Op/Ca 18/2.25kHz 13,3k 1/URIT Line-LI
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 8.5 26 May 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .78225 28.24 Qp 0 0 10.1 38.34 56 -17.66 - -
2 .79687 11.03 Ca 0 0 10.1 21.13 - - 46 -24.87
3 .4335 24.67 Qp 0 0 10.1 34.77 57.19 -22.42 - -
4 43125 11.82 Ca 0 0 10.1 21.92 - - 47.23 -25.31
5 19.6665 25.8 Qp 1 .3 10.3 36.5 60 -23.5 - -
6 19.6665 13.2 Ca 1 .3 10.3 23.9 - - 50 -26.1

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 11836945-E1V2 DATE: 10/25/2017
FCC ID: A4R-HOB IC: 10395A-HOB

LINE 2 RESULTS

| ogUt Fremont, CA CE Room 7 Oct 2817 17:34:31
Conducted RFI Uoltage
Project No: 11836945
186 cl iér\ttNumE!GDog\e
Mode|/Device:EUT only
Test Uolt/Freq: 128Uac EBHz
gp Test By:37699 CS
78
N pgfTE—
'l‘c’ e CFR 47 Fart |5 B Avg
] 58
E 7 5
o @ [} 1
3% i "
8 ;
22 a E AL m ,192
8
-6
.15 1 18 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fAvg Mode Sueep Pts  #Swps/Mode  Lobel Renge (MHz) RBU/UBU Ref/fttn  Det/Avg Mode Sweep. Pts  #Sups/Mode  Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 8.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
7 4335 28.86 Qp 0 0 10.1 38.96 57.19 -18.23 - =
8 143125 15.62 Ca 0 0 10.1 25.72 - — 47.23 -21.51
9 .78 29.19 Qp 0 0 10.1 39.29 56 -16.71 - =
10 .76875 20.81 Ca 0 0 10.1 30.91 - — 46 -15.09
11 19.47975 26.44 Qp 0 .3 10.3 37.04 60 -22.96 - -
12 19.4775 13.93 Ca 0 .3 10.3 24.53 - — 50 -25.47

Qp - Quasi-Peak detector
Ca - CISPR average detection
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