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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONY MOBILE COMMUNICATIONS, INC.
4-12-3 HIGASHI-SHINAGAWA,
SHINAGAWA -KU,TOKYO, 140-0002, JAPAN

EUT DESCRIPTION: GSM/WCDMA/LTE Phone with BT, BLE, DTS/UNII a/b/g/n/ac &
NFC
SERIAL NUMBER: Conducted: CB512AP7SV, CB512AP7UK

Radiated: CB512AP7SN

DATE TESTED: 2016-07-13 to 2016-08-02

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL LLC 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 LLC 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 LLC and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL LLC 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 Prepared By:
For UL LLC By:

YD Ao BT

Jeff Moser Brian T. Kiewra
EMC Program Manager EMC Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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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.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Suite B, Perimeter Park Drive, Morrisville,
NC 27560.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
[ ] Chamber NORTH
X] Chamber SOUTH

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.qov/nvlap/

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

Page 6 of 108

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.


http://www.nist.gov/nvlap/

REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

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, 9KHz to 30 MHz +3.15 dB
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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone with BT, BLE, DTS/UNII a/b/g/n/ac & NFC

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 10.80 12.02
2402 - 2480 DQPSK 9.40 8.71
2402 - 2480 Enhanced 8PSK 9.70 9.33
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two integrated antennas, with the following maximum gains:

Antenna Gain (dBi)
Frequency Range (MHz) Ant 0 (Main)
2402 — 2480 -6.2
5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was SONY, s_atp_1 600 7 9
The test utility software used during testing was Tera Term ver 4.89 (SVN# 6182).
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5.5. 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-Axis orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in X-Axis orientation.
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DATE: 2016-08-18

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCC ID
Desktop Lenovo ThinkCentre MGOOADEN NA
Laptop Lenovo T450 RTPO116PCOA2UQT NA
Headphones Sony MH410x 12271A100010396 NA
PowerSupply Sony 1300-7146.1B 5816W02400051 NA
/O CABLES
I/O Cable List
Cable Port # of Identical Connector Cable Remarks
No ports Type Length (m)
1 Antenna Port 1 RF <lm NA
2 DC Mains 1 Mini-USB >1m NA
3 Audio 1 3.5mm >1m Headphone
TEST SETUP

The EUT is setup as a standalone device. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS
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Radiated

Spectrum Analyzer
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DATE: 2016-08-18

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO079 Active Loop Antenna ETS-Lindgren 6502 2015-12-08 | 2016-12-31
30-1000 MHz
ATO074 Hybrid Broadband Sunol Sciences B3 2016-06-07 | 2017-06-30
Antenna Corp.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2016-03-07 | 2017-03-31
Antenna, 1 to 18 GHz
18-40 GHz
AT0076 Hom Antenna, 18- ARA MWH-1826/B 2015-08-27 | 2016-08-31
26.5GHz
ATO0077 Horn Antenna, 26-40GHz| ARA MWH-2640/B 2015-08-27 | 2016-08-31
Gain-Loss Chains
s-sacor | Saindossstring: 0.009- 1, 0 Various 2015-10-07 | 2016-10-31
30MHz
Gain-loss string: 30- . .
S-SACO02 1000MHz Various Various 2016-06-26 | 2017-06-30
s-sAco3 | Gaindossstring: 1- Various Various 2015-08-22 | 2016-08-31
18GHz
Ss-SAcos | Gainlosssting: 18- 1\ ous Various 2016-02-29 | 2017-02-28
40GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2016-03-17 | 2017-03-31
SA0026 (18- .
40GHz RSE) Spectrum Analyzer Agilent N9030A 2016-02-24 | 2017-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
HI0078 Temp/Humid/Pressure | Springfield PreciseTemp 2016-06-13 | 2017-06-13
Meter Precision
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Test Equipment Used - Wireless Conducted Measurement Equipment

Eqmlpoent Description Manufacturer Model Number Last Cal. | Next Cal.
Conducted Room 1
Agilent
72822 Spectrum Analyzer . E4446A 2015-09-02 |2016-09-30
Technologies
PWMO004 RF Power Meter Keysight N1911A 2016-06-22 |2017-06-22
Technologies
Peak and Avg Power Sensor, Keysight
PW 4 . E9323A 2016-06-22 |2017-06-22
S00 50MHz to 6GHz Technologies 9323 016-06 017-06
HI0078 | Temp/Humid/Pressure Meter Spprrelzig;iﬂd PreciseTemp | 2016-06-13 [2017-06-13
MMO0167 True RMS Multimeter Agilent U1232A 2015-08-17 |2016-08-31
76022 DC Regulated Power Supply Clrcusltip;?mhst CSI3005X5 N/A N/A
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Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equpoent Description Manufacturer Model Number Last Cal. | Next Cal.
cpLoyy | Coaxcable RG223, N-male | o ook PE3476-240  |2016-06-15|2017-06-30
to BNC-male, 20-ft.
. ingfiel .
HI0078 Temp/Humid/Pressure Meter SPprZZigsilsnd PreciseTemp 2016-06-13|2017-06-13
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2015-08-24|2016-08-31
LISN, 50-ohm/50-uH, 2- Solar
LISNOO8 conductor, 25A (For support . 8012-50-R-24-BNC |2015-09-03|2016-09-30
Electronics
gear only.)
MMO0167 Multi-meter Agilent U1232A 2015-08-17(2016-08-31
PRE0101521 EMI Test Receiver 9kHz- Rohde &
(75141) 2GHz Schwary ESCI 7 2015-08-26|2016-08-31
TLOOL Transient Limiter, 0.009- Com-Power LIT-930A 2016-06-09| 2017-06-30
30MHz
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
ATAZ20 | 'SNTor Unsgz:ied Balanced)  1oeq, Inc. ISN T8 2015-08-24| 2016-08-31
TNO129 ISN for Sh'sgfsd Balanced | rogeq, Inc. ISN STO08 2015-08-24| 2016-08-31
TNO145 ISN for Cat-6 Unshielded Teseq, Inc. ISNT8-Cat6  |2015-08-25|2016-08-31
Balanced Pairs
CDECABLEOO1 ANSI C63.4 1m extension UL Per Annex B of ANSI 2016-06-04| 2017-06-30
cable. C63.4
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DATE: 2016-08-18

7. ANTENNA PORT TEST RESULTS

7.1. ON TIME AND DUTY CYCLE
IT

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.
TEST INFORMATION

Date: 2016-07-14
Tester: Ron Reichard

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle |Correction Factor |Minimum VBW
(msec) | (msec) [ (linear) (%) (dB) (kHz)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 2.884 | 3.746 0.770 76.99% 2.27 0.347
Bluetooth DQPSK 2.893 3.786 0.764 76.41% 2.34 0.346
Bluetooth 8PSK 2.877 3.745 0.768 76.82% 2.29 0.348
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DUTY CYCLE PLOTS
HOPPING OFF

DUTY CYCLE GFSK MODE

W Agilent 89:36:31 Jul 14, 2816

L | Marker

APw4.7(942816),46729, Conducted RM 1
Ref 28 dBm #Atten 20 dB

8 Mkrl_ 2884 ms Select Marker
8,850 dB 53 g

#Peak 4’

1
[

3R

[+

Normal

‘Marker a

Delta

2.884266667 ms
+Phvg | -0.050 dB i

l l
Center 2,441 @86 GHz
Res BH 8 MHz

#YBH 58 MHz

Span @ Hz

Sweep 8.533 ms (1081 pts) Span

Marker Trace
1R (6 D]
1a [¢ 5]
3R 1
3a L

Type
Time
Time
Time
Time

H Auiz

8448 pe
2.884 me
853.3 pe
3746 mg

Amplitude
16.34 dBn
-8.85 dB
16.28 dBm
B.85 dB

Ref

Delta Pair
{Tracking Ref)
a

Span Pair
Center

DUTY CYCLE DQPSK MODE

- Agilent 89:48:17  Jul 14, 2016

L | Marker

APv4.7(842816),46729, Conducted RM 1
Ref 20 dBm #Htten 20 dB

a Mkrl 2833 ms

1529 4 || Select Marker

#Peak [ ar

1

3

2 3 4

Log -
14

o

| L

dB/

Offst

11.7

dB

|Marker a

Delta

PAva 1.529 cliB

12.893333333 ms

l
Center 2.441 808 GHz
Res BH 8 MHz

#YBH 58 MHz

Span @ Hz

Trace
[&}]
(6 D]
[&}]
1

Type
Time
Time
Time
Time

R Axis

2,497 me
2.893 mg
2,513 me
3.786 mg

Sweep 16.53 ms (1001 pts) Span

Amplituda
£.25 dBm

1.53 dB
E.15 dBm
-6.89 dB

Ref

Delta Pair
{Tracking Ref)
a

Span Pair
Center
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DUTY CYCLE 8PSK MODE
s Agilent 89:42:58 Jul 14, 2016 L

APw4.7(9428161,46729, Conducted RM 1 a Mkrl  Z2.877 ms

Ref 20 dBm #fitten 20 dB 2345 qB || Select Marker
#Peak 1 1 2 3 4

IR —

1
Fal

‘Marker a
2.876800000 ms ,Detta Pai
v 2.346 dB — Ref

L —
Center 2.441 @88 GHz Span @ Hz

Res BH & MHz #UBH 50 MHz  Sweep 8.267 ms (1001 pts) Span Pair

Span Center

Marker Trace Type ¥ Axiz Amplituda -
1R 1 Time 826.7 ps B.16 dBm
la 1y Time 2.877 m= 2.35 dB
3R 1 Time 818.4 ps 6.29 dBm
X 1y Time 3.745 mz -B.84 dB
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DATE: 2016-08-18

7.1. BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB 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.

Test Information

Date: 2016-07-21
Tester: Ron Reichard

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 974
Middle 2441 916
High 2480 928
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20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 15:44:08 Jul 21, 2016

L

| Measure

APv5.1.1(871516),46729, Conducted 1
Ref 28 dBm #Atten 38 dB

a Mkrl 974 kHz
-8.492 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,482 @88 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (18001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
s Agilent 15:33:30 Jul 21, 2016

L

| Measure

APw5.1.1(871516),46729, Conducted 1
Ref 28 dBm #Atten 38 dB

a Mkrl 916 kHz

-3.199 dE

#Peak

| Meas 0ff
Channel Power

Occupied BH

Center 2.441 @88 GHz
#Res BH 22 kHz

#WBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

| ACP
More
1of2
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

BANDWIDTH HIGH CH
s Agilent 15:46:10 Jul 21, 2016 L [ _Measure

APv5.1.1(671516),46729, Conducted 1 a Mkrl 928 kHz

Ref 20 dBm #Atten 30 dB -@.063 JB Meas Off
#Peak

Channel Power
‘ Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF

Center 2.450 060 GHz Span 2 MHz 1”‘;]{3

#Res BH 22 kHz #YBH 68 kHz Sweep 4 ms (18001 pts)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.1.2. HOPPING FREQUENCY SEPARATION
LIMIT

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

Test Information
Date: 2016-07-22
Tester: Ron Reichard

RESULTS
HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent 13:36:05 Jul 22, 2016 L [__Marker

FPVE.LL(871516),46729, Conducted L a Mkrl 1000 L Miz

Ref 30 dBm #fitten 40 dB 0.03 b || Select Marker

#Peak | 1 2 3 4

iR |

E— - Marker Trace
ut 1 2 3

K

Readout
Freguency

Marker Table
#PAvy On 0Off
Center 2.441 588 B GHz - Span 3 MHz
#Res BH 308 kHz #YBH 918 kHz #Sweep 1 5 (3008 pts) || Marker All Off
Marker Trace Type H Axiz Amplitude
1R (1 Freqg 2,448 999 9 GH=z 9.89 dBm
la 1y Freq 1.6868 1 MH=z B.683 dB ‘
More
2of 2
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.1.3. NUMBER OF HOPPING CHANNELS
LIMIT

FCC §15.247 (a) (1) (iii)

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.

Test Information
Date: 2016-07-22
Tester: Ron Reichard

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 13:17:56 Jul 22, 2016

L

| Measure

Ref 38 dBm

APv5.1.1(671516),46729, Conducted 1
Atten 30 oB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

LafAy

‘ ACP

Ml 52
53 FChos

AA
£Cfx

FTun

Swp

Center 2,440 @ GHz
#Res BH 1 MHz

#YEBH 1 MHz

Span 108 MHz
Sweep 20 ms (1001 pts)

Multi Carrier

e Power
Power Stat
CCDF

More

1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

W Agilent 13:16:02  Jul 22, 2616

| Measure

Ref 38 dBm

APvS.1.1(8715163,46729, Conducted 1
Atten 30 dB

#Peak
Log

18
dB/

Offst

________ _I

‘ Channel Power

‘ Meas Off
‘ Occupied BH

‘ ACP

Center 2,415 6@ GHz
#Res BH 300 kHz

#YBH 380 kHz

Span 30 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1 of 2
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
¥ Agilent 13:16:27  Jul 22, 2616 L Measure
APw5.1.1(8715163,46729, Conducted 1
Ref 38 dBm Atten 38 dB Meas Off
#Peak
Log
10 Channel Power
dB/ | N - .
Dffst |
11.7
dB Occupied BW
D
4.5
dBm

ACP
#PAvg ‘
M1 52 Multi Carrier
53 FC Power

AR
£(h): Power Stat
FTun CCOF
Swp
Center 2.445 00 GHz Span 38 MHz ‘ 1”‘0’{‘3
#Res BH 300 kHz #BH 3680 kHz Sweep 20 ms (1001 pts)
I

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
¥ Agilent 13:16:52

Jul 22, 2816

Measure

Ref 38 dBm

APw5.1.1(8715162,46729, Conducted 1

Atten 3@ dB

#Peak
Log

18
dB/

Offer [TTTTITT

Meas Off

Channel Power

Occupied BH

ACP

Center 2,475 08 GHz
#Res BH 300 kHz

#YBH 300 kHz

Span 30 MHz
Sweep 20 ms (1001 pts)

Multi Carrier

Power Stat

More
1of 2
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.1.4. AVERAGE TIME OF OCCUPANCY
LIMIT

FCC §15.247 (a) (1) (iii)

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.

Test Information
Date: 2016-07-28
Tester: Ron Reichard

RESULTS
DH Packet | Pulse |Number of | Average Time| Limit Margin
Width | Pulsesin [of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.3828 32 0.122 0.4 -0.278
DH3 1.638 14 0.229 0.4 -0.171
DH5 2.888 13 0.375 0.4 -0.025
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

PULSE WIDTH - DH1

PULSE WIDTH — DH1

- Agilent 89:12:22  Jul 28, 2016

L

|Freq/ChanneI

Ref 38 dBm

APv5.1.1(671516),46729, Conducted 1
#Atten 40 dB

a Mkrl

382.8 ps
B8.14 dB

#Peak

Center Freq
244108068 GHz
StartFreq
244108868 GHz
StopFreq
244100008 GHz

Freq Offset
i G.e0000008 Hz

Center 2.441 @88 GHz
Res BH 1 MHz

#YEBH 1 MHz

Span @ Hz

Sweep 733.3 ps (1001 pts)

CF Step

1.00006008 MHz
Auto Man

On

—

Signal Track
Off]

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
s Agilent 09:18:43 Jul 28, 2016

|Freq/ChanneI

Ref 30 dBm

APv5.1.1(871516),46729, Conducted 1
#Atten 48 dB

#Peak
Log

18
dB/

Offst

Center Freq
244100008 GHz
StartFreq
244100008 GHz
StopFreq
244100008 GHz

Center 2,441 @88 GHz
Res BH 1 MHz

#yEH 1 MHz

Span © Hz
Sweep 316 5 (1001 pts)

—

CF Step
1.00000008 MHz
Auto Man

Freq Offset
B.00006008 Hz

Signal Track
On Off]
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 09:21:01 Jul 28, 2016

L |Freq/ChanneI

APv5.1.1(871516),46729, Conducted 1
Ref 38 dBm #Htten 40 dB

#Peak

1.638 ms
_5.04 dB Center Freq
: 244108068 GHz

. StartFreq
e 244160008 GHz

StopFreq
244100608 GHz

CF Step

1.00006008 MHz
Auto Man

Freq Offset
Tl ©.00000008 Hz

Signal Track
On Off]

Center 2.441 @88 GHz
Res BH 1 MHz

#YEBH 1 MHz

Span @ Hz ‘
Sweep 2 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3

- Agilent 85:15:34  Jul 28, 2016

L | Measure

APv5.1.1(871516),46729, Conducted 1
Ref 38 dBm #Atten 48 dB

#Peak
Log

‘ Meas Off

18
dB/

Offst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,441 @88 GHz
Res BH 1 MHz

#yEH 1 MHz

Span © Hz ‘ 1”?{2
Sweep 316 5 (1001 pts)
I
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

PULSE WIDTH — DH5

PULSE WIDTH — DH5

- Agilent 89:23:17  Jul 28, 2016 L [Freq/Channel

APv5.1.1(671516),46729, Conducted 1 2888 ms Center Freq
Esza’i@ dBrm #Atten 40 dB -6.83 dB 5 44106000 Glz
StartFreq
244100008 GHz
StopFreq
2441060060 GHz

CF Step
1.00000068 MHz
Auto Man

Freq Offset
B.00000006 Hz
Signal Track
On Off]
Center 2.441 008 GHz Span @ Hz ‘
Res BH 1 MHz #UBH 1 MHz Sweep 4 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5

% Agilent 18:21:19 Aug 2, 2016 | Measure

ACP

APv5.1.1(8715163,46729, Conducted 1 ‘

Ref 38 dBm #Atten 48 dB Meas Off
#Peak

Log

10 Channel P

4B/ annel Power
Offst

I ‘ Occupied BH

Multi Carrier

Power

Power Stat

CCDF

Center 2.441 060 GHz Span 8 Hz ‘ 1”‘;]{"2’
Res BH 1 MHz #BH 1 MHz Sweep 316 5 (1001 pts)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.1.5. OUTPUT POWER
LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST INFORMATION

Date: 2016-07-29
Tester: Ron Reichard

RESULTS

The cable assembly insertion loss of 11.7 dB (including 10 dB pad and 1.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 9.00 -6.20 21 -12.00
Middle 2441 10.80 -6.20 21 -10.20
High 2480 8.70 -6.20 21 -12.30
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

7.1.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.
TEST INFORMATION

Date: 2016-07-29
Tester: Ron Reichard

RESULTS

The cable assembly insertion loss of 11.7 dB (including 10 dB pad and 1.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHZz) (dBm)
Low 2402 8.90
Middle 2441 10.60
High 2480 8.60
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.1.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

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.

Test Information
Date: 2016-07-21
Tester: Ron Reichard
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 15:48:58  Jul 21, 2016

L

| Amplitude

APv5.1.1(871516),46729, Conducted 1
Ref 20 dBm #Atten 20 dB

Peak

-53.68 dBm

Mkr2  2.4086 889 GHz

Ref Level
20.88 dBm

Ref Level

Attenuation
20,88 dB
Auto Man

Scale/Div
160.66 4B

-2@.@|El dBlm

il Scale Type
Log Lin

Center 2,400 800 GHz
#Res BH 106 kHz #BH 308 kHz  Sweep 1.467 ms (1681 pts)

Span 15 MHz

1
2

Marker Trace Type ¥ Axig

(1) Freg 2,403 AAA GHz
(1) Freg 2.46A AAA GHz

Amplituda
-53.68 dBm
-53.68 dEm

‘ Presel Center

Presel Ad just
[3-26 GHz1r
B.000 Hz

More
1of3

Note: Limit line should be -10.37 dBm, however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

LOW CHANNEL SPURIOUS
# Agilent 15:42:01 Jul 21, 2016

L

| Measure

Ref 26 dBm

APw5.1.1(8715163,46729, Conducted 1

#Atten 268 dB

Mkrd 24.718 GHz

#Peak T

Meas Off

1
<

-47.886 dBml

Channel Power

Occupied BH

#PAvg |

S

‘ ACP

Center 13.015 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker Traca
1 (1>
2 (1>
3 (1>
4 (1>

A Axis
2.482 GHz
4,884 GHz
7.26E GHz

24.718 GHz

Amplitude
4.78 dBn
-59,23 dEm
-E7.54 dBEm
-47.81 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Limit line should be -10.37 dBm, however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

SPURIOUS EMISSIONS, MID CHANNEL

Note: Limit line should be -10.37dBm

MID CHANNEL REFERENCE

- Agilent 15:37:18  Jul 21, 2016

L

| Amplitude

Ref 20 dBm

APv5.1.1(871516),46729, Conducted 1

Mkrl 2.441 888 GHz

9.63 dBm

Peak
Log

18
dB/

Offst
11.7

Ref Level
20.00 dBm

Attenuation
20,08 dB
Auto Man

Scale/Div
160.66 4B

Scale Type
Log Lin

- [Ref Level
20.00 dBm

-ll Presel Ad just

#Res BH 108 kHz

Center 2,441 @88 GHz
#\BH 308 kHz

Span 15 MHz

Sweep 1.467 ms (1081 pts)

‘ Presel Center

[3-26 GHzI»
9.600 Hz

More
1of3
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

MID CHANNEL SPURIOUS
# Agilent 15:38:19 Jul 21, 2016 L [ _Measure

APw5.1.1(8715163,46729, Conducted 1 Mkrd 24.662 GHz

Ref 28 dBm #Htten 20 dB -49.266 dBm Meas Off
#feak L

L*
| Channel Power

Occupied BH
2

‘ ACP
#Pﬂugi i
Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kiz WBH 300 kM2 Sweep 2.482 5 (8192 pts) ‘ Multi Carvier
Marker Trace # Axiz Amplitude
1 1 2.441 GHz 6.63 dBm
2 1y 4,882 GH -66.77 dE ‘
3 1 7.323 sH§ -57.38 daﬁ Powerc%tnal_z
4 1y 24.662 GHz -49,27 dBm
More
1of2

Note: Limit line should be -10.37 dBm, however margin is sufficient to be compliant.

4
Q.
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
A Agilent 15:47:35 Jul 21, 2016 L [ Heasure |

APv5.1.1(6715163,46729, Conducted 1 Mikr2 2.483 515 GHz

Eefklﬁ dBm #Atten 20 dB -56.83 dBm Meas Off
ea |

Log
ig/ Channel Power
Offst
11.7
dB Occupied BH
Dl

-9.3
dBm

#PAvg

Center 2,483 506 GHz Span 15 MHz
#Res BH 106 kHz #WBH 306 kHz  Sweep 1.467 ms (1601 pts)

Marker Trace Type ¥ Axiz Amplitude
1 D] Frag 2.483 5BA GH=z -57.35 dBm
2 1 Freg 2.483 515 GHz -5E.89 dEm Power Stat

CCDF

ACP

Multi Carrier
Power

More
1of 2

Note: Limit line should be -10.37 dBm, however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

HIGH CHANNEL SPURIOUS
# Agilent 15:48:31 Jul 21, 2016

L

| Measure

Ref 26 dBm

APw5.1.1(8715163,46729, Conducted 1

#Atten 268 dB

Mkrd 24.741 GHz

#Peak

|
1

Meas Off

4

-48.879 dBml

Channel Power

Occupied BH

#PAvg |

4
¢

‘ ACP

Center 13.015 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker
1

2
E]
4

Traca
(1>
(1>
(1>
(1>

A Axis
2.488 GHz
4,968 GHz
7.448 GHz

24.741 GHz

Amplitude
4.48 dBn
-E2.18 dEm
-58.33 dEm
-48.88 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Note: Limit line should be -10.37 dBm, however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 13:40:04 Jul 22, 2016 L [ Amplitude

APY5.1.1(071516),46729, Conducted 1 Mkr2 2.400 086 GHz

Ref 20 dBm #hitten 20 dB -55.87 dBn Ref Level
Peak 2008 dBm
L .
1%9 Attenuation
dB/ 20.00 dB

Offst

L Scale/Div

ol 10.08 dB

-3.8
dBm Scale Type
#PAvg i

Center 2,406 006 GHz Span 15 MHz
#Res BH 106 kHz #WBH 308 kHz  Sweep 1.467 ms (1991 pts) || Presel Center
Marker Trace Type ¥ Axiz Amplitude
1 1 Freg 2.399 94A GHz -SE.71 dBm -
2 1 Freg 2.460 868 GHz _55.67 dEn Presel Ad just
[3-26 GHz1r
B.000 Hz

More
1of3

Note: Limit line should be -10.37 dBm, however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

HIGH BANDEDGE WITH HOPPING ON

- Agilent 13:41:06  Jul 22, 2016

L

| Amplitude

APvS5.1.1(8715163,46723, Conducted 1
Ref 20 dBm #Atten 26 dB

Mkrz 2.483 665 GHz
-57.81 dBm

Peak

Ref Level
20.08 dBm

Log
14

dB/
Offst

Attenuation
26000 dB
Man

Auto

11.7

dB

ol

Scale/Div
160.06 4B

-4.8
dBm

#PAvy

Scale Typ

e

Center 2.483 508 GHz

#Res BH 116 kHz #YBH 338 kHz

Span 15 MHz
Sweep 1.2 ms (1661 pts)

R Axis
2.483 5BA GHz
2.483 BES GHz

Markaer Trace Type
1 (&) Freg
2 (1 Freqg

Amplituda
-E8.28 dBm
-57.81 dEm

Presel Center

Presel Ad just
[3-26 GHz1Y
0066 Hz

More
1of3

Note: Limit line should be -10.37 dBm, however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

7.2

ENHANCED DATA RATE QPSK MODULATION

7.2.1. 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.

Test Information

Date: 2016-07-22
Tester: Ron Reichard

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 1290
Middle 2441 1290
High 2480 1290
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 13:08:26 Jul 22, 2016

L

| Measure

APv5.1.1(871516),46729, Conducted 1
Ref 28 dBm #Htten 30 dB

a Mkrl 1.238 MHz
-1.502 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

#PAvg
309

‘ ACP

V1 52
53 FS

AA

£Cfx
50k

Swp

Center 2,402 088 GHz

#Res BH 22 kHz #YBH B8 kHz

Span 3 MHz
Sweep 5,933 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

BANDWIDTH MID CH
W@ Agilent 12:59:83 Jul 22, 2816

L

Measure

APw5.1.1(871516),46729, Conducted 1
Ref 28 dBm #Htten 30 dB

& Mkrl 1.298 MHz
5.444 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied

BW
‘ ACP

Center 2,441 800 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 3 MHz
Sweep 5.933 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

BANDWIDTH HIGH CH
s Agilent 68:13:30 Jul 25, 2016 L [ _Measure

APv5.1.1(671516),46729, Conducted 1 a Mkrl 1.298 MHz
Ref 20 dBm #Atten 30 dB -1.469 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.450 00 GHz Span 3 MHz ‘ 1”‘;{3
#Res BH 22 kHz #YBH 68 kHz  Sweep 5.933 ms (1801 pts)
I
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

7.2.2. HOPPING FREQUENCY SEPARATION
LIMIT

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

Test Information
Date: 2016-07-25
Tester: Ron Reichard

RESULTS
HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
W Agilent 88:45:44  Jul 25, 2016 L

APvG.1.1(671516),46729, Conducted 1 a Mkrl 1.068 1 MHz
Ref 18 dBm #Atten 48 dB
#Peak
Log

1
dB/
Offst L
11.7 i
dB |

Marker a
11.000100 MHz
hvg| -0.22 dB i

Select Marker
-0.22 4B 1 5 3 s

Normal

Delta

Delta Pair
{Tracking Ref)
Ref

4

l l
Center 2,441 500 8 GHz
#Res BH 300 kHz

#YBH 918 kHz

Span 3 MHz
#5weep 1 5 (8000 pts) Span

Marker Trace Type
1R (1 Freqg

1o (&) Freg

H Auiz
2.448 999 9 GHz
1.888 1 MHz

Amplitude
E.491 dBm
-B.22 dB

Span Pair
Center
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.2.3. NUMBER OF HOPPING CHANNELS
LIMIT

FCC §15.247 (a) (1) (iii)

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.

Test Information
Date: 2016-07-25
Tester: Ron Reichard

RESULTS
Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 08:29:22 Jul 25, 2016 L [ _Measure

APv5.1.1(8715163,46729, Conducted 1

Ref 38 dBm Atten 38 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.440 86 GHz Span 108 MHz ‘ 1”‘;{3
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
- Agilent 88:21:22

Jul 25, 2816

| Measure

Ref 38 dBm

APw5.1.1(871516),46729, Conducted 1

Atten 30 oB

#Peak
Log

18
dB/

Offst

‘ Occupied BH

‘ Meas Off
Channel Power

‘ ACP

Center 2,415 08 GHz
#Res BH 300 kHz

#YBH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
- Agilent 88:22:27

Jul 25, 2816

| Measure

Ref 38 dBm

APw5.1.1(871516),46729, Conducted 1

Atten 30 oB

#Peak
Log

18
dB/

Offst

‘ Occupied BH

‘ Meas Off
Channel Power

‘ ACP

Center 2.445 0@ GHz
#Res BH 300 kHz

#YBH 380 kHz

Span 30 MHz
Sweep 28 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
- Agilent B8:25:43  Jul 25, 2016 | Measure

APw5.1.1(871516),46729, Conducted 1

Ref 38 dBm Atten 38 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat

Center 2.475 @8 GHz Span 30 MHz
#Res BH 300 kHz #WBH 360 kHz Sweep 20 ms (1801 pts)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT

FCC §15.247 (a) (1) (iii)

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.

Test Information
Date: 2016-07-28
Tester: Ron Reichard

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

DQPSK Mode
DH Packet | Pulse [Number of | Average [ Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.3887 31 0.120 0.4 -0.280
DH3 1.642 14 0.230 0.4 -0.170
DH5 2.888 9 0.260 0.4 -0.140
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

PULSE WIDTH - DH1

PULSE WIDTH — DH1
s Agilent 09:14:17 Jul 28, 2016

L

|Freq/ChanneI

Ref 38 dBm

APv5.1.1(871516),46729, Conducted 1

#Atten 40 dB

a Mkrl

-0.26 dB

#Peak

388.7
Pl center Freq
244108068 GHz

StartFreq
244100008 GHz
StopFreq
244100008 GHz

Freq Offset
Hll 900000000 Hz

Res BH 1 MHz

Center 2.441 @88 GHz

#YEBH 1 MHz

Span @ Hz

Sweep 733.3 ps (1001 pts)

CF Step

1.00006008 MHz
Auto Man

Signal Track
On Off]

—

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
W Agilent 88:45:57  Jul 28, 2016

|Freq/thanne|

Ref 38 dBm

APw5.1.1(871516),46729, Conducted 1

#Atten 48 dB

#Peak

Stop Freq
244100008 GHz

Center Freq
244100008 GHz
StartFreq
244100008 GHz

Res BH 1 MHz

Center 2.441 808 GHz

#YBH 1 MHz

Span @ Hz
Sweep 316 5 (1001 pts)

CF Step
1.00000008 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off

—
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 08:49:31 Jul 28, 2016

L

| Measure

APv5.1.1(871516),46729, Conducted 1
Ref 38 dBm

#Atten 40 dB

1.642 ms

-0.48 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2.441 @88 GHz
Res BH 1 MHz

#YEBH 1 MHz

Span @ Hz
Sweep 2 ms (1001 pts)

Multi Carrier
i Power

Power Stat
CCDF

More
1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
W Agilent 88:52:15  Jul 28, 2016

|Freq/thanne|

Ref 38 dBm

AP5.1.1(8715163,46729, Conducted 1
#Atten 48 dB

#Peak

Center Freq
244100008 GHz
StartFreq
244100008 GHz
Stop Freq
244100008 GHz

Center 2.441 808 GHz
Res BH 1 MHz

#YBH 1 MHz

Span @ Hz
Sweep 316 5 (1001 pts)

CF Step
1.00000008 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off

—
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REPORT NO: 16J23633A-E2V3

FCC ID:

PY7-29752M

DATE: 2016-08-18

PULSE WIDTH — DH5

PULSE WIDTH — DH5
s Agilent 08:46:46 Jul 25, 2016

L

| Measure

Ref 38 dBm

APv5.1.1(871516),46729, Conducted 1

#Atten 40 dB

a Mkrl

2888 ms
B.00 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Res BH 1 MHz

Center 2.441 @88 GHz

#YEBH 1 MHz

Span @ Hz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
s Agilent 08:55:03 Jul 28, 2016

|Freq/ChanneI

Ref 30 dBm

APv5.1.1(871516),46729, Conducted 1

#Atten 48 dB

#Peak
Log

18
dB/

Offst

Center Freq
244100008 GHz
StartFreq
244100008 GHz
StopFreq
244100008 GHz

Res BH 1 MHz

Center 2,441 @88 GHz

#yEH 1 MHz

Span © Hz
Sweep 316 5 (1001 pts)

CF Step
1.00000008 MHz
Auto Man

Freq Offset
B.00006008 Hz

Signal Track
On Off]

—
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.2.5. OUTPUT POWER
LIMIT
§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST INFORMATION

Date: 2016-07-29
Tester: Ron Reichard

RESULTS

The cable assembly insertion loss of 11.7 dB (including 10 dB pad and 1.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 7.80 -6.20 21 -13.20
Middle 2441 9.40 -6.20 21 -11.60
High 2480 7.40 -6.20 21 -13.60
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

7.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST INFORMATION

Date: 2016-07-29
Tester: Ron Reichard

RESULTS

The cable assembly insertion loss of 11.7 dB (including 10 dB pad and 1.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.10
Middle 2441 6.80
High 2480 4.90
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.2.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

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.

Test Information
Date: 2016-07-22
Tester: Ron Reichard
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RESULTS
SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
s Agilent 13:11:03 Jul 22, 2016 L [ Measure

APv5.1.1(871516),46729, Conducted 1 Mkrz 2.488 BB GHz

Ref 18 dBm #Atten 20 dB -55.35 dBm Meas Off
Peak
Log
10 Channel P
Y annel Power
0ffst
11.7

Occupied BH

ACP
#PAvg

Center 2.400 A8A GHz Span 15 MHz
#Res BW 100 kHz #BW 300 kHz  Sweep 1.467 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplituda
1 1) Freg 2.399 888 GHz -53.59 dEm
2 1 Freg 2,486 BBA GHz -EE5.35 dEm Power Stat

CCDF

Multi Carrier
Power

More
1of 2

LOW CHANNEL SPURIOUS
e Agilent 13:12:86  Jul 22, 2016 L Measure

APv5.1.1(871516),46723, Conducted 1 Mkrd 24.722 GHz
Ref 20 dBm #Atten 20 dB -43.467 dBm Meas Off
#Peak T
Log p
10 Channel P
4B/ annel Power

Offst
11.7

Occupied BH

4
o_.

ACP

*Pﬂugi i
Center 13.815 GHz Span 25.97 GHz
#Res BH 106 kHz #WEH 388 kHz Sweep 2.482 5 (8192 pts)
Marker Trace # Axiz Amplituda
1 ol 2,482 GH=z 3.32 dBm
1 4.884 GHz -£1.12 dEm Power Stat

2
3 (&) 7.286 GHz -57.28 dEm
4 (&5 24,722 GHz -48.47 dEm CCDF

Multi Carrier
Power

More
1of 2

Page 55 of 108

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
w Agilent 13:85:16  Jul 22, 2616 L | Measure

APv5.1.1(671516),46729, Conducted 1 Mikrl 2.441 165 GHz

Ref 18 dBm #Atten 20 dB 5.84 dBm Meas Off
Peak

Channel Power
‘ Occupied BH

ACP

#PAvy ‘

R Multi Carrier

53 o AT Power

AA

ﬁz)n Power Stat
CCDF

Swp

Center 2.441 800 GHz Span 15 MHz ‘ 1"‘;{3

#Res BH 100 kHz #\JBH 300 kHz  Sweep 1.467 ms (1001 pts)

MID CHANNEL SPURIOUS
% Agilent 13:06:19 Jul 22, 2016 L Measure

APw5.1.1(871516),46729, Conducted 1 Mkrd 24.719 GHz

Ref 2@ dBm #Atten 28 dB -47.981 dBm Meas Off
#Peak |

1
<

Channel Power

Occupied BH

Center 13.815 GHz Span 25.
#Res BH 1008 kHz #BH 3680 kHz Sweep 2,482 5 (8192 pts)

Marker Trace ¥ Hxis Amplitude
1 (&) 2.441 GHz A.33 dEm
2 [& D) 4.882 GHz -62.22 dBm
3 (&) 7.323 GHz -£9.15 dEm
4 (&) 24,719 GHz -47.,98 dEm
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
s Agilent 08:15:52 Jul 25, 2016

L

| Measure

APv5.1.1(871516),46729, Conducted 1
Ref 18 dBm #Atten 20 dB

Mkr2 2.4584 879 GHz
-58.68 dBm

Peak |

Meas Off

Log
14

dB/

Offst

Channel Power

Occupied BH

ACP

Center 2,483 508 GHz

#Res BH 106 kHz #YBH 388 kHz

Span 15 MHz

Sweep 1.467 ms (1001 pts)

R Axis
2.483 5BA GHz
2.484 B78 GHz

Marker Trace
1 D]

2 1

Type
Freg
Fraeg

Amplitude
-EB.84 dBm
-58.88 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH CHANNEL SPURIOUS
3 Agilent 08:17:16 Jul 25, 2016

L

Measure

APWG.L.18715162,46729, Conducted 1
Ref 28 dBm #fAtten 20 dB

Mkrd 24.713 GHz

#Peak |

Meas Off

1
Fa

-47.933 dBmI

Channel Power

Occupied BH

ACP

Center 13.015 GHz

#Res BH 188 kHz +YBH 388 kHz

Span 25.97 GHz

Sweep 2,482 5 (8192 pts)

# Auis
2.488 GH=z
4,968 GHz
7.448 GHz

24.713 GHz

Markar Trace Type
1 1 Freg
2 1 Freg
3 1 Freg
4 1 Freqg

Amplitude
-1.E3 dBn
-E2.42 dBm
-59.41 dBn
-47.93 dBm

Multi Carrier
Power

Power Stat
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 08:48:46 Jul 25, 2016

L

| Measure

Ref 18 dBm

APv5.1.1(671516),46729, Conducted 1
#Atten 20 dB

Mkrz 2.400 008 GHz
-56.93 dBm

Feak

Meas Off

Channel Power

Occupied BH

#PAvg

ACP

Center 2,400 @88 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 15 MHz
Sweep 1.467 ms (1081 pts)

Markear Trace
1 1)
2 1

Type
Frag
Fraeg

X Auiz

2.399 885 GHz
2,486 ARA GHz

Amplituda
-54.85 dEm
-56.93 dBn

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH BANDEDGE WITH HOPPING ON
% Agilent 03:50:05 Jul 25, 2016

L

Measure

Ref 18 dBm

APY5.1.1(871516),46729, Conducted 1
#Atten 28 dB

Mkre 2.488 885 GHz
-53.29 dBm

Peak T

Meas Off

Log

18
dB/

Dffst

Channel Power

11.7

#PAvy

|
r

Occupied BW

ACP

Center 2,483 508 GHz
#Res BH 110 kHz

#YBH 338 kHz

Span 15 MHz
Sweep 1.2 ms (1001 pts)

Marker Trace
1 (&
2 (&)

Type
Freg
Freg

* Axis
2.483 588 GHz
2.488 885 GHz

Amplituda
-E1.21 dBm
-59.29 dEm

Multi Carrier

Power Stat
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

7.3.

ENHANCED DATA RATE 8PSK MODULATION

7.3.1. 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 = RBW. The sweep time is coupled.

Test Information

Date: 2016-07-22
Tester: Ron Reichard

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 1275
Middle 2441 1275
High 2480 1278
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH
s Agilent 12:33:28 Jul 22, 2616 L

Measure

Ref 28 dBm

APv5.1.1(8715163,46729, Conducted 1
#Atten 30 dB

a Mkrl 1.275 MHz
8.436 dB

#Peak

Channel Power

Occupied BH

Center 2,402 008 GHz
#Res BH 22 kHz

Span 3 MHz

#BW 638 kHz  Sweep 5.933 ms (1801 pts)

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
- Agilent 12:22:59 Jul 22, 2016

L

Measure

APv5.1.1(8715163,46729, Conducted 1

Ref 28 dBm #Htten 30 dB

a Mkrl 1.275 MHz
-0.945 dB

#Peak

Channel Power

Occupied BH

ACP

Center 2.441 088 GHz
#Res BH 22 kHz

Span 3 MHz

#BW 638 kHz  Sweep 5.933 ms (1801 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

BANDWIDTH HIGH CH
- Agilent 12:43:51 Jul 22, 2618 L Measure

APv5.1.1(8715163,46729, Canducted 1 a Mkrl 1.278 MHz

Ref 28 dBm #Atten 30 dB -0.616 dB
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 2.480 808 GHz Span 3 MHz 1 of 2

#hes BH 22 kHz #BW 638 kHz  Sweep 5.933 ms (1801 pts)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.3.2. HOPPING FREQUENCY SEPARATION
LIMIT

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

Test Information
Date: 2016-07-25
Tester: Ron Reichard

RESULTS
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent 09:18:23 Jul 25, 2616

L

Marker

Ref 9 dBm

APv5.1.1(8715163,46729, Conducted 1
#Atten 40 dB

a Mkrl 1.008 1 MHz

-0.11 dB 1

#Peak

Select Marker

2 3

4

Log
1

dB/
Dffst

11.7

dB

| Marker a

11.000100 MHz

hvg 011 dB i

Ref

Delta Pair
{Tracking Ref)

2

1
Center 2.441 508 @ GHz
#Res BW 300 kHz

#YBW 918 kHz

Span 3 MHz
#35weep 1 5 (8000 pts) Span

Markar Trace Type
iR [ Fregq
1la 1 Freg

H Axiz
2.441 888 2 GHz
1.888 1 MHz

Amplituda
E.24 dBm
-6.11 dB

Span Pair
Center
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.3.3. NUMBER OF HOPPING CHANNELS
LIMIT

FCC §15.247 (a) (1) (iii)

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.

Test Information
Date: 2016-07-25
Tester: Ron Reichard

RESULTS

Normal Mode: 79 Channels observed.
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FCC ID: PY7-29752M

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 08:59:81 Jul 25, 2016 L Measure

APw5.1.1(871516),46729, Conducted 1
Ref 38 dBm Atten 36 dB Meas Off

#Peak
Channel Power
‘ Occupied BH

ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.440 8 GHz Span 100 MHz ‘ 1”‘0’{ S
#Res BH 1 MHz #\JBH 1 MHz Sweep 20 ms (1081 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
3 Agilent 08:54:49 Jul 25, 2016 Measure

APvG.1.1(8715163,46729, Conducted 1
Ref 38 dBm Atten 38 dB
#Peak

Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.415 @8 GHz Span 30 MHz ‘ 1”‘0’{ S
#Res BH 300 kHz «YBH 300 kHz Sweep 20 ms (1081 pis)
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FCC ID: PY7-29752M

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

¥ Agilent 0%:56:37  Jul 25, 2016 L | Measure
APwS.1.1(8715163,46729, Conducted 1

Ref 38 dBm Atten 30 dB Meas Off
#Peak

Channel Power

Occupied BH

| ACP

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

Center 2.445 B8 GHz Span 30 MHz
#Res BN 300 kHz #BH 300 kHz Sweep 28 ms (1861 pts)

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

¥ Agilent 82:57:45  Jul 25, 2016 | Measure
APwS.1.1(8715163,46729, Conducted 1

Ref 30 dBm Atten 36 dB Meas Off
#Peak

Channel Power

Occupied BH

AC

Multi Carrier
Power

Power Stat
CCDF

Center 2.475 B8 GHz Span 30 MHz
#Res BN 300 kHz #BH 300 kHz Sweep 28 ms (1861 pts)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.3.4. AVERAGE TIME OF OCCUPANCY
LIMIT

FCC §15.247 (a) (1) (iii)

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 O 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.

Test Information
Date: 2016-07-25
Tester: Ron Reichard

RESULTS

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK (EDR) Mode

DH Packet | Pulse |Number of | Average [ Limit Margin
Width | Pulsesin [ Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.3887 32 0.124 0.4 -0.276
DH3 1.638 17 0.278 04 -0.122
DH5 2.892 9 0.260 0.4 -0.140
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

PULSE WIDTH - DH1

PULSE WIDTH — DH1

# Agilent 88:57:12 Jul 28, 2016 L Freq/Channel

APw5.1.1(871516),46729, Conducted 1 a Mkrl 3887 ps

Center Freq
Egéi@ dBm #Atten 40 dB a.47 4B 5 44100000 Glx

Start Freq
244100880 GHz

StopFreqg
244100860 GHz

1.00000880 MHz
ta Man

0.06eRGERE Hz

Signal Track
n Off

Center 2,441 088 GHz Span @ Hz
Res BW 1 MHz #\JBH 1 MHz Sweep 733.3 ps (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
- Agilent 08:58:16 Jul 28, 2016 Freg/Channel

APw5.1.1(871516).46729, Conducted 1

Center Freq
Egiai@ dBm #Atten 40 dB 2.44108000 GHz

StartFreq
244100860 GHz

Stop Freq
244100880 GHz

CF Step
il Loseaeaea MHz
Auto Man

Freq Offset
000000000 Hz

On
Center 2.441 808 GHz Span @ Hz ‘
Res BW 1 MHz #\YBH 1 MHz Sweep 3.16 5 (1081 pts)
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

PULSE WIDTH — DH3

PULSE WIDTH — DH3

- Agilent 89:06:06 Jul 28, 2016

L

Freq/Channel

Ref 38 dBm

APv5.1.1(871516),46729, Conducted 1
#Atten 40 dB

a Mkrl  1.638 ms

1.14 dB

#Peak

Center Freq

2.441060866 GHz

Start Freq
244100880 GHz

StopFreqg
244100860 GHz

Center 2.441 008 GHz
Res BH 1 MHz

#YBH 1 MHz

Span @ Hz
Sweep 2 ms (1001 pts)

1.00000880 MHz
ta Man

0.06eRGERE Hz

Signal Track
n Off

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
- Agilent 89:06:58 Jul 28, 2616

Freg/Channel

Ref 38 dBm

APwG.1.1(871516),46729, Conducted 1
#Atten 40 dB

#Peak
Log

18
dB/

Offst

Center Freq
244100880 GHz
Start Freq
244100800 GHz
Stop Freq
2441006080 GHz

CF Step
1.00088888 MHz
Auto Man

Center 2.441 880 GHz
Res BH 1 MHz

#YBH 1 MHz

Span @ Hz
Sweep 3.16 5 (1081 pts)

Freq Offset
B.AREEEERE Hz

Signal Track
On OFf]

—
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

PULSE WIDTH — DH5

PULSE WIDTH — DH5

# Agilent 89:19:83  Jul 25, 2016

Measure

Ref 38 dBm

APv5.1.1(871516),46729, Conducted 1
#Atten 40 dB

#Peak

Meas Off

Channel Power
‘ Occupied BH

Center 2.441 008 GHz
Res BH 1 MHz

#YBH 1 MHz

Span @ Hz
Sweep 4 ms (1001 pts)

ACP

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
W Agilent 89:05:49 Jul 28, 2616

Freg/Channel

Ref 38 dBm

APwG.1.1(871516),46729, Conducted 1
#Atten 40 dB

#Peak
Log

18
dB/

Offst

Center Freq
244100880 GHz
Start Freq
244100800 GHz
Stop Freq
2441006080 GHz

CF Step
1.00088888 MHz
Auto Man

Center 2.441 880 GHz
Res BH 1 MHz

#YBH 1 MHz

Span @ Hz
Sweep 3.16 5 (1081 pts)

Freq Offset
B.AREEEERE Hz

Signal Track
On OFf]

—
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.3.5. OUTPUT POWER
LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST INFORMATION

Date: 2016-07-29
Tester: Ron Reichard

RESULTS

The cable assembly insertion loss of 11.7 dB (including 10 dB pad and 1.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) daB)
(dBi)
Low 2402 7.80 -6.20 21 -13.20
Middle 2441 9.70 -6.20 21 -11.30
High 2480 7.60 -6.20 21 -13.40
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

7.3.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

TEST INFORMATION

Date: 2016-07-29
Tester: Ron Reichard

RESULTS

The cable assembly insertion loss of 11.7 dB (including 10 dB pad and 1.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.10
Middle 2441 6.70
High 2480 4.80
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

7.3.7. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

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.
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RESULTS
SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
w Agilent 12:39:21 Jul 22, 2616 L Measure

APw5.1.1(871516).46729, Conducted 1 Mkrz 2.400 808 GHz

Eefklﬁ dBm #Htten 20 dB -54.23 dBm Meas Off
i

Channel Power

Occupied BH

ACP

Center 2.400 808 GHz Span 15 MHz
#Res BW 106 kHz #WEKW 388 kHz  Sweep 1.467 ms (1881 pts)
Markar Trace Type # Axiz Amplituda

1 1 Freg 2.399 678 GHz -5E.65 dEn
2 < Freg 2.480 968 GHz -54.29 dBn Power Stat
CCDF

More
1of 2

Multi Carrier
Power

Note: Limit line should be -14.62 dBm , however margin is sufficient to be compliant.
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DATE: 2016-08-18

LOW CHANNEL SPURIOUS
- Agilent 12:40:17 Jul 22, 2616

L

| Measure

Ref 28 dBm

APw5.1.1(871516),46729, Conducted 1

#Atten 20 dB

Mkrd 25572 GHz
-49.243 dEm

#Peak |

Meas Off

1
<

Channel Power

2
.l

3
4

Center 13.015 GHz
#Res BH 109 kHz

+YBH 388 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (&)
[

2
E] 1y
4 (&)

¥ Axis
2.482 GHz
4.884 GHz
7.286 GHz
25,572 GH=

Amplitude
6.99 dBm
-61.46 dBm
-5E.25 dBm
-459.24 dBm

Note: Limit line should be -14.62 dBm , however margin is sufficient to be compliant.
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE
w Agilent 12:31:06 Jul 22, 2616 L Measure

APv5.1.1(8715163,46729, Canducted 1 Mkrl 2.441 888 GHz
Eefklﬁ dBm #Htten 20 dB 3.38 dBm
i

Channel Power

Occupied BH
Multi Carrier
| Power

Power Stat

Center 2.441 808 GHz Span 15 MHz
#Res BW 100 kHz #YBW 380 kHz  Sweep 1.467 ms (1081 pts)

Note: Limit line should be -14.62 dBm
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MID CHANNEL SPURIOUS
# Agilent 12:31:55 Jul 22, 2616

L

| Measure

Ref 28 dBm

APw5.1.1(871516),46729, Conducted 1

#Atten 20 dB

Mkrd 24.748 GHz
-48.942 dBEm

#Feak I

Meas Off

1
G

Channel Power

Center 13.015 GHz
#Res BH 109 kHz

+YBH 388 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (&)
[

2
E] 1y
4 (&)

¥ Axis
2.441 GHz
4.882 GH=z
7.323 GHz
24,748 GHz

Amplitude
2.73 dBm
-61.42 dBm
-5E.84 dBm
-48.94 dBm

Note: Limit line should be -14.62 dBm , however margin is sufficient to be compliant.
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
w Agilent 12:48:32 Jul 22, 2616 L Measure

APv5.1.1(8715163,46729, Canducted 1 Mkrz 2.483 5390 GHz
Ref 18 dBm #Htten 20 dB -58.88 dBm Meas Off

Peak

Channel Power

Occupied BH

ACP

Center 2.483 508 GHz Span 15 MHz
#Res BW 100 kHz #YBW 388 kHz  Sweep 1.467 ms (1081 pts)

Markar Trace Type # Axiz Amplituda
1 4] Freg 2.483 588 GHz -BB.E7 dBm
2 (&) Fraeg 2,483 598 GHz -58.88 dEm Power Stat

Multi Carrier

Note: Limit line should be -14.62 dBm , however margin is sufficient to be compliant.

Page 78 of 108

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

HIGH CHANNEL SPURIOUS
- Agilent 12:49:53 Jul 22, 2616 L [ _Measure

APw5.1.1(871516),46729, Conducted 1 Mkrd 25.684 GHz

Ref 28 dBm #Atten 20 dB -47.788 dBm Meas Off
#Peak |

1
4

Channel Power

ACP

|| OQccupied BH
o

Center 13.815 GHz Span 25.97 GHz
#Res BH 186 kHz #YBH 380 kHz Sweep 2.482 5 (8192 pts)
Marker Trace Type * Axiz Amplitude
1 (&) Fraeg 2.488 GHz 6.21 dBm

2 1y F 4,968 GH -62.39 dB
3 (4] F:zg 7.448 GH; -58.85 dBm Powerc%tnal_z
4 (&5 Frag 25.684 GH=z -47.78 dBm

Multi Carrier
Power

More
1of 2

Note: Limit line should be -14.62 dBm , however margin is sufficient to be compliant.
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DATE: 2016-08-18

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

1 Agilent 09:20:55  Jul 25, 2016

L

Measure

APv5.1.1(8715163,46729, Conducted 1
Ref 18 dBm #Atten 20 dB

Mkrz 2.4080 808 GHz
-57.69 dBm

Peak

Meas Off

|
1

Channel Power

Occupied BH

ACP

Center 2,400 008 GHz
#Res BW 100 kHz

#YBW 300 kHz

Span 15 MHz
Sweep 1,467 ms (1881 pts)

Markar Trace
1 4]
2 (&)

Type
Fregq
Frag

H Axiz
2.399 88A@ GHz
2,488 BEA GHz

Amplituda
-57.31 dBm
-57.69 dEm

Multi Carrier

Power Stat

Note: Limit line should be -14.62 dBm , however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

HIGH BANDEDGE WITH HOPPING ON
s Agilent 09:22:58 Jul 25, 2616

L

Measure

Ref 18 dBm

APvS.1.1(871516),46729, Conducted 1
#Atten 20 dB

Mkrz 2.483 86@ GHz
-59.03 dBm

Peak

Meas Off

Channel Power

Occupied BH

#PAyvg

ACP

Center 2,483 508 GHz
#Res BW 116 kHz

#YBH 330 kHz

Span 15 MHz
Sweep 1.2 ms (1881 pts)

Markar
1
2

Trace
(&)
(&)

Type
Fregq
Frag

H Axiz
2.483 588 GHz
2.483 86A GHz

Amplituda
-61.28 dBm
-59.83 dEm

Multi Carrier
Power

Power Stat
CCDF

lTof2

Note: Limit line should be -14.62 dBm , however margin is sufficient to be compliant.
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REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna to EUT
distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range, 9 kHz for
peak detection measurements or 9 kHz for quasi-peak detection measurements for the 0.15-30 MHz
range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak detection measurements
for the 9 to 150 kHz range. Peak detection is used unless otherwise noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video bandwidth
is set to 3 MHz. For average measurements above 1GHz, the resolution bandwidth and video bandwidth
are set as described in ANSI C63.10:2013 for the applicable measurement. The particular averaging
method used for this test program was by measuring using a Peak detector with the resolution bandwidth
set to 1IMHz and a reduced video bandwidth, based on 1/T,, where T, is the transmit on time (calculated
to approx. 2.9 ms).

The spectrum from 9 kHz to 26 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: 16J23633A-E2V3 DATE: 2016-08-18

FCC ID: PY7-29752M

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

12:LIL Morrisville - South Chaomber 14 Jul 2816 21:32:48
Restricted Bondedge
Project Number:16J23633
s Client:SOMC
Config:2.46 Sample #1 Chrgr & Earphones
Mode :BT GFSK 24@2MHz
185 Tested by:Mork Learner
95 f
|
. | I
E Peak Limit (dBu /m‘: /
3 75 :
m
3 |
. | L
55l.Avernoge Limit (dBul/m) “
4:MW " o " ol PR PO RIS P b bl j)‘ \M_..dhuluh Ll
5 33 SV S
3:
2. 31 0. 5MHz/ 2.415
Frequency (GHzJ
Range (GHz) REL/ VB Ref/Attn  Det/Avg Tupe Sueep Pte #Sups/Mode Label Range (GHz) RBW/UBW Ref/Atin  Det/Avg Type Sueep Pte  #Supe/Mode Label
1:2.31-2.415 1M(-6dB) /3N 1687/18 PEAK/Pur Avg(RMS)  Bmsec(Auto) BEB1  MAXH Horizonta| 2:2.31-2.415 1M(-6dB) /368 187/18 PEAK/Pur Avg(RMS)  1.2sec(futo) 8881  B4/MAXH Horizontal |
Low Chonnel Bandedge - H.TST Rev 9.5 2@ Aug 2015
Marke| Frequen | Meter | Det AF |Amp/Cbl|Corrected| Average |Margin Peak PK | Azimut |Height|Polarit
r cy Readin ATO0069|/FItr/Pad | Reading Limit (dB) Limit |[Margin h (cm) y
(GHz) g (dB/m)| (dB) [(dBuV/m)| (dBuV/m) (dBuV/m)| (dB) | (Degs)
(dBuVv)
1 *2.39 40.81 | Pk 32.2 -24.8 48.21 - - 74 -25.79 346 375 H
2 *2.382 | 43.45 | Pk 32.1 -24.7 50.85 - - 74 -23.15 346 375 H
3 *2.39 | 30.98 |VITR| 32.2 -24.8 38.38 54 -15.62 - - 346 375 H
4 *2.388 | 31.11 |[V1TR| 32.2 -24.8 38.51 54 -15.49 - - 346 375 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

12l:LIL Morrisville - South Chombker 14 Jul 2816 22:19:18
: Restricted Bondedge
= Pro ject Number:16J23633
1 Client:SOMC
Config:2.46 Sample #! Chrgr & Earphones
Mode :BT GFSK 2482MH=z
185 H Tested by:Mork Learner
95
85
< | Peok Limit CdBu
s 7
@
il
65
g5l fverage Limit CdBul/m)
2
2 i
Y )
45 :
g2
35
2. 31 18.5MHz/ 2.415
Frequency (GHz2
Range CGHz) RBU/UBN  Ref/Attn Det/Avg Tips Seeep Pte  #Sups/ode  Lobel Range (6 RBU/UBH  Ref/Atin  Dst/Avg Tupe Sucep Pte  ups/fode Lobal
Low Chenne! Bandedge - U.TST Rev 9.5 20 fug 2815

Marke| Frequen | Meter | Det | AF |Amp/Cbl|Corrected|Average| Margin | Peak PK |Azimuth |Height|Polarity
r cy Readin ATOO06 |/Fltr/Pad | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(GHz) g 9 (dB) |(dBuV/m)|(dBuV/m (dBuV/m| (dB)
(dBuV) (dB/m) ) )

1 *2.39 | 40.32 | Pk | 32.2 | -2438 47.72 - - 74 -26.28 121 300 \Y,

2 *2.372 | 4338 | Pk | 32 -24.8 50.58 - - 74 -23.42 121 300 \Y,

3 *2.39 | 30.95 |VITR| 32.2 | -24.8 38.35 54 -15.65 - - 121 300 \Y,

4 *2.384 | 31.19 |[VITR| 32.1 -24.7 38.59 54 -15.41 - - 121 300 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

12:LIL Morrisville - South Chamker 27 Jul 2816 @g:39: 32

Restricted Bondedge
= Project Number:16J23633
1 Client:SOMC
i Config:2.46 Sample #1 Chrgr & Earphones

H Mode :BT GFSK 2488MHz
185 H Tested by:Brian Kiewra/ Jeff Cobrera

. i

. |
\

| | Peok Limit CdBuU/md

|

H \\ Averoge Limit (dBulU/m)

CdBul/mJ

51:
45 " i P PRRTONE I ATIINT ™ b J
| w I " \‘A Hul‘A ‘\ L L lrl b lidil I J" lmw
31:
2.48 ' 3. 3M=z/ Z.563

Frequency (GHz2

REl/VBU Ref/Attn  Det/Avg #Sups/Mode L

Range (GHz) Tupe Sueep Pte abel Range (GHz) RBW/UBW Ref/Atin  Det/Avg Type te  #5ups/Mode Label
1:2.46-2.563 1M(-6dB)/3M 187/18  PEAK/Pur Avg(RMS)  2Omsec(Auto) BBB1  MAXH Horizonta| 2:2.46-2.563 1 187/18  PEAK Horizonto

Sueep P
M(-6d)/360 AKAJaI 4 hug 1.2sec(huto)  8BB1  BA/MAXH

High CH Bandedge - H.TST Rev 9.5 2@ Aug 2815

Marke| Frequenc | Meter | Det AF |Amp/Cbl/|Correcte| Average [Margin|Peak Limit| PK |Azimuth|Heigh |Polarit
r y Readin ATO0069| Fltr/Pad d Limit (dB) | (dBuV/m) | Margi | (Degs) t y
(GHz) g (dB/m)| (dB) |Reading | (dBuV/m) n (cm)

(dBuV) (dBuV/m) (dB)
1 *2.484 37.2 Pk 324 -24.7 44.9 - - 74 -29.1 346 278 H
2 *2.484 | 39.43 Pk 32.4 -24.7 47.13 - - 74 -26.87| 346 278 H
3 *2.484 26.9 |V1TR| 324 -24.7 34.6 54 -19.4 - - 346 278 H
4 *2.484 | 26.92 |VITR| 324 -24.7 34.62 54 -19.38 - - 346 278 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

12KUL Morrisville - South Chamber 15 Jul 2816 a7:46:31
Restricted Bondedge
= Project Number:i6J23633
1 Client:SOMC
Config:2.46 Somple #1 Chrgr & Earphones
Mode :BT GFSK 2488MHz
o5 Tested by:Brion Kiewra/ Jeff Cabrera
gl:
8|:
e
~ Peak Limit (dBuU/m)
33 75 f-- e e
[aa]
o
6|:
Average Limit CdBuU/m)
55 =
2
45 R T
: o
= 3
3 :
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GH2) REWUBH  FRef/Attn Dot/Avg Tupe Sueep Pts foups/fiads Label Range (@) RBUABY  Ref/Attn Det/Avg Tupe Sueep Pls  foups/fiods  Label
k. TST Rev 9.5 2B Aug 2815

Marke| Frequenc | Meter | Det AF |Amp/Cbl|Corrected | Average | Margi Peak PK | Azimut | Height | Polarity
r y Readin ATO0069|/Fltr/Pad| Reading Limit n Limit | Margi h (cm)
(GHz) g (dB/m)| (dB) |(dBuV/m)|(dBuV/m)| (dB) |(dBuVv/m)| n |(Degs)
(dBuV) (dB)

1 *2.484 | 3535 | Pk | 324 | -247 43.05 - - 74 -30.95| 289 314 v

2 2525 | 3784 | Pk | 325 | -249 45.44 - - 74 -28.56| 289 314 Y

3 *2.484 | 25.89 |[VITR| 324 | -247 33.59 54 [-20.41 - - 289 314 Y

4 *2.484 | 26.04 |VITR| 32.4 | -24.7 33.74 54  [-20.26 - - 289 314 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

HARMONICS AND SPURIOUS EMISSIONS

H:UL Morrisville - South Chamber 15 Jul 2816 19:36:41
Rodiated Emissions 3-Meters
Project Number:{6J23633
185 Client:SOMC
Config:2.46 Somple #1 Chrgr & Earphones
Mode:BT GFSK 24B2MHz
=1 | Tested by:Mark Learner
a5
Peak Limit (dBul/m2
7!:
S
3 65
N Avg Limit CdBuU/m)
55
6
45 i B
2 IR Ly L
e 3 4 w et e
35 OR— o oD . !
2!:
1 6 18
Frequency (GHz)
Ronge (GHz) REW/VBW Ref/Attn Det/Avg Tupe Sueep Pts #5ups/fode  Label Rarge (BHz) RBU/UBU Ref/Attn Det/fvg Type Sueep. Pts #ups/fode Label
1-3 IM(-6dB)/ 30 87/18 PEAK/Pur Avg(RMS)  T7mseclAuto) 6081  MAXH Horizontal [ 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pwr Avg(RMS)  S574msec(Auto) 18k MAXH Harizonta
Marke| Frequen | Meter | Det AF |Amp/Cbl/|Corrected| Avg |Margi| Peak PK | Azimut | Height | Polarity
r cy Readin ATO0069| Fltr/Pad | Reading | Limit n Limit |Margin h (cm)
(GHz) g (dB/m)| (dB) |[(dBuV/m)|(dBuV/m| (dB) |(dBuV/m)| (dB) |(Degs)
(dBuVv) )
3 *4.157 | 40.26 | PK-U| 334 -32.2 41.46 - - 74 -32.54 0 102 \%
*4.157 | 28.91 |VITR| 33.4 -32.2 30.11 54 -23.89 - - 0 102 \
4 *4.553 | 40.94 | PK-U 34 -32 42.94 - - 74 -31.06 0 198 \%
*4552 | 2899 |[VITR| 34 -32 30.99 54 -23.01 - - 0 198 \
6 *17.733| 34.32 | PK-U| 41.2 -22.5 53.02 - - 74 -20.98 0 104 \%
*17.733| 23.53 [VITR| 41.2 -22.6 42.13 54 -11.87 - - 0 104 \%
1 2.148 31.46 Pk 317 -23.3 39.86 - - - - 0-360 199 H
2 2961 | 33.19 | Pk 32.7 -26.2 39.69 - - - - 0-360 | 102 \
5 5.698 | 33.67 | Pk 34.7 -30.3 38.07 - - - - 0-360 | 199 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

H‘:UL Morrisville - South Chambker 15 Jul 2816 28:16:46
Rodioted Emissions 3-Meters
Project Number:6J23633
185 Client:SOMC
Config:2.4G Somple #1 Chrgr & Earphores
Mode:BT GFSK 2441MHz
g5 Tested by:iMork Learnsr
85
Peak Limit (dBulU/m2
71:
S 65
S Avg Limit CdBuU/m)
55 |
\ 5 d
45 4 - P
L \U‘P»?u" y -
- i A
. T
2!:
I I3 8
Frequency (GHz)
Range (GHz) ROW/UBU  Ref/Attn Det/Avg Tupe Sueep Pts ¥5ups/Made Lobel ~ Range (B2 REM/UBU  Ref/Attn Det/Avg Type Sucep. Pla  Hups/Mode Label
1-3 IM(-6dB)/ 3Bk 87/18 PEAK/Pur Avg(RM3)  Auto 6E81  MAXH Horizontal | 3:3-18 1M(-6dB) /38K 81/a PEAK/Pur Avg(RMS)  Auto 18k HAKH Horizonta
Marke| Frequen | Meter | Det AF  |Amp/Cbl|Corrected|Avg Limit|Margin| Peak PK |Azimuth |Height|Polarit
r cy Readin ATO0069|/Fltr/Pad | Reading |(dBuV/m)| (dB) Limit |Margin| (Degs) | (cm) y
(GHz) g (dB/m)| (dB) |[(dBuV/m) (dBuVv/m)| (dB)
(dBuV)
6 |[*17.909 | 33.68 |PK-U| 41.2 -22.8 52.08 - - 74 -21.92 1 199 H
*17.911 | 22.98 [V1TR| 41.2 -22.8 41.38 54 -12.62 - - 1 199 H
2 *3.692 | 41.46 |PK-U| 33.3 -33.1 41.66 - - 74 -32.34 1 102 \Y
*3.694 | 29.42 |V1TR| 33.4 -33.1 29.72 54 -24.28 - - 1 102 \%
4 *12.146 | 34.58 |PK-U| 39 -24.9 48.68 - - 74 -25.32 1 102 Vv
*12.146 | 23.29 [VITR| 39 -24.9 37.39 54 -16.61 - - 1 102 \%
5 16.698 | 31.03 | Pk | 415 -25.2 47.33 - - - - 0-360 199 H
1 1.427 | 30.83 | Pk | 285 -22.9 36.43 - - - - 0-360 102 \Y
3 5713 | 33.37 | Pk | 34.7 -30.5 37.57 - - - - 0-360 199 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

~UL Morrisville - South Chamber 15 Jul 2816 28:46: 11
Rodiated Emissions 3-Meters

- Project Number :16J23633
18 Client:SOMC

Config:2.46 Somple #1 Chrgr & Earphones
‘ Mode (BT GFSK 2488MHz

95 ‘ Tested by:Mark Learner

1

85

Peak Limit (dBulU/m>
75

65

CdBulU/m2

Avg Limit CdBuU/m)
55

45 2 p—

2
Bl

e

Sow

35

25

Frequency (GHz)

Range (6H2) REUUBW  Ref/Attn Det/Avg Tupe Sueep Pts fSups/flade Lobel Ronge (BHz) REU/B  Ref/Attn Det/Avg Tupe Sheep Pts  #oups/Mode Lobel
1-3 IM(-6dB)/ 3Bk 87/18 PEAK/Pur Avg(RMS)  77msecCAuto) 6EA1  MAXH Horizontal | 3:3-18 1M(-6dB) /38K 81/a PEAK/Pur Avg(RMS)  574msecChuto) 18k HAKH Harizonta

Marker |Frequen| Meter | Det AF  |Amp/Cbl|Corrected|Avg Limit|Margin| Peak PK | Azimuth | Height |Polarity
cy Readin ATO0069|/FItr/Pad | Reading |(dBuV/m)| (dB) Limit |Margi| (Degs) (cm)
(GHz) g (dB/m)| (dB) |[(dBuV/m) (dBuV/m)| n
(dBuV) (dB)
2 *2.288 | 36.51 |PK-U| 31.7 -23.9 44.31 - - 74 -29.69 0 199 \Y
*2.29 | 24.95 |VITR| 31.7 -23.8 32.85 54 -21.15 - - 0 199 \Y
3 * 4563 | 40.31 |PK-U| 34 -32.1 42.21 - - 74 -31.79 0 104 H
*4.561 | 29.05 |V1TR| 34 -32 31.05 54 -22.95 - - 0 104 H
5 *12.207 | 3452 |PK-U| 39 -24.8 48.72 - - 74 -25.28 0 104 H
*12.207 | 23.35 |VITR| 39 -24.8 37.55 54 -16.45 - - 0 104 H
1 1.96 31.27 | Pk | 31.2 -22.6 39.87 - - - - 0-360 102 H
6.041 | 32.04 | Pk | 35.1 -28.8 38.34 - - - - 0-360 101 \Y
6 16.728 | 30.89 | Pk | 41.6 -25.3 47.19 - - - - 0-360 199 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

8.2.2. ENHANCED DATA RATE 8PSK MODULATION
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

12KUL Morrisville - South Chamber 14 Jul 2816 23:83:53
Restricted Bondedge
Project Number:16J23633
115 Client:SOMC
Config:2.46 Sample #1 Chrgr & Earphones
Mode :BT 8PSK 2482MHz
185 Tested by:Mark Learner
gl:
N
. i
g Peak Limit (dBuU/m2 ’
ERE
7 E)l: f
55 Average Limit (dBuly/m) X \
2 J\ \
Aol i sl 4 e MLW Ll } | Ml
45 i
4 3 /
31:
2.3 T8 5MH=/ Z.415
Frequency (GHz)
I R A I T e T I 4 P o A A T < T~ S
Marke| Frequen | Meter | Det AF |Amp/Cbl|Corrected| Average |Margin Peak PK | Azimut |Height|Polarity
r cy Readin ATO069|/FItr/Pad | Reading Limit (dB) Limit | Margin h (cm)
(GHz) g (dB/m)| (dB) |(@BuV/m)|(dBuVim) (dBuVv/m)| (dB) | (Degs)
(dBuV)
1 *2.39 40.66 | Pk 32.2 -24.8 48.06 - - 74 -25.94 | 269 206 H
2 *2.385 | 42.84 | Pk 32.2 -24.7 50.34 - - 74 -23.66 269 206 H
3 *2.39 31.1 |VITR| 32.2 -24.8 38.5 54 -15.5 - - 269 206 H
4 *2.386 | 31.15 |VI1TR| 32.2 -24.7 38.65 54 -15.35 - - 269 206 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

12KUL Morrisville - South Chamber 14 Jul 2816 22:36:39
Restricted Bondedge
Project Number:i6J23633
115 Client:SOMC
Config:2.46 Somple #1 Chrgr & Earphones
Mode :BT 8PSK 2482MHz
195 Tested by:Mark Learner
gl:
8!:
E Peak Limit (dBuU/m2
33 75 ............ i e e SR S
S
55 Average Limit (dBuly/m)
2
;i .
4!:
: 3
35
2.3 8. 5MHz/ Z.415
Frequency (GHz)
Range (GHz) REW/VBY Ref/Attn  Det/Avg Type Sueep Pts 45wps/fade  Label Rarge (6Hz) RBU/UBU Ref/Attn  Det/Avg Type Sueep. Pls  #oups/Mode Label
Marke| Frequen | Meter | Det AF |Amp/Cbl|Corrected|Average | Margin| Peak PK Azimut [Height|Polarit
r cy Readin ATO069|/FItr/Pad | Reading | Limit (dB) Limit Margin h (cm) y
(GHz) g (dB/m)| (dB) |(dBuVv/m)|(dBuV/m (dBuv/m| (dB) | (Degs)
(dBuV) ) )
1 *2.39 40.96 | Pk 32.2 -24.8 48.36 - - 74 -25.64 120 266 \%
2 *2.378 | 43.15 | Pk 32.1 -24.8 50.45 - - 74 -23.55 120 266 \%
3 *2.39 30.94 |VITR| 32.2 -24.8 38.34 54 -15.66 - - 120 266 \%
4 *2.382 | 31.12 |V1TR| 32.1 -24.7 38.52 54 -15.48 - - 120 266 \%
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

12KUL Morrisville - South Chamber 15 Jul 2816 B8:45:33
Restricted Bondedge
Project Number:i6J23633
115 Client:SOMC
Config:2.46 Somple #1 Chrgr & Earphones
Mode :BT 8PSK 2488MHz
185 Tested by:Brion Kiewra/ Jeff Cobrera
gl:
8!:
S >
33 75 .............. 1 e e o P
S
I
55 =
45W N o " Akl RRTVY RT il T YT A TPV IV VRO T TN p Lkl [ [ P TN
3!:
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/VBY Ref/Attn  Det/Avg Type Sueep Pts 45wps/Made Label Range (GHz) RBU/UBU Ref/Attn  Det/Avg Type Sueep. Pls  #oups/Mode Label
1:2.46-2.563 IMC-6dB) /31 187/18 PEAK/Pur Avg(RMI) 2@msecCAuto)  BBA1 MAXH Hor i zontal 16- 563 1M(-6dB) /36 1 1a PEAK/Pur Avg (RMS) 1.2seclAuto) 801 4/ MAXE Horizonte
High CH Bandedge - H.TST Rev 9.5 28 Aug 2615
Marke | Frequenc | Meter | Det AF |Amp/Cbl|Correcte| Average |Margin| Peak PK | Azimut [Height| Polarity
r y Readin ATO0069 |/FItr/Pad d Limit (dB) Limit |Margin h (cm)
(GHz) g (dB/m)| (dB) |Reading|(dBuV/m) (dBuv/m| (dB) |(Degs)
(dBuVv) (dBuVv/m )
)
1 *2.484 | 36.48 | Pk 32.4 -24.7 44.18 - - 74 -29.82 338 344 H
2 *2.484 |38.16 | Pk 32.4 -24.7 45.86 - - 74 -28.14 338 344 H
3 *2.484 | 26.73 |VITR| 32.4 -24.7 34.43 54 -19.57 - - 338 344 H
4 *2.484 | 26.77 |V1ITR| 32.4 -24.7 34.47 54 -19.53 - - 338 344 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

12KUL Morrisville - South Chamber 15 Jul 2816 @8:27:33
Restricted Bondedge
= Project Number:i6J23633
1 Client:SOMC
Config:2.46 Somple #1 Chrgr & Earphones
Mode :BT 8PSK 2488MHz
o5 Tested by:Brion Kiewra/ Jeff Cabrera
gl:
8|:
e
~ Peak Limit (dBuU/m)
33 75 f-- e e
[aa]
o
6|:
Average Limit CdBuU/m)
55 =
5 . 2
4 I
fu
5 3
3 @
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GH2) REWUBH  FRef/Attn Dot/Avg Tupe Sueep Pts foups/fiads Label Range (@) RBUABY  Ref/Attn Det/Avg Tupe Sueep Pls  foups/fiods  Label
High CH Bendedge - VU.TST Rev 9.5 2B Aug 2815

Marke|Frequen | Meter | Det | AF |Amp/Cbl|Corrected| Average | Margin Peak PK |Azimut | Height | Polarity

r cy Readin ATOO06 |/FItr/Pad | Reading Limit (dB) Limit | Margin h (cm)

(GHz) g 9 (dB) |(dBuV/m)|(dBuV/m) (dBuV/m)| (dB) | (Degs)
(dBuV) (dB/m)

1 | *2484 | 3499 | Pk | 324 | -24.7 42.69 - - 74 -31.31 9 358 Vv

2 2527 | 37.96 | Pk | 325 | -24.9 45.56 - - 74 -28.44 9 358 Vv

3 | *2484 | 26.3 |VITR| 324 | -24.7 34 54 -20 - - 9 358 Vv

4 | *2.484 | 26.11 |VITR| 32.4 | -24.7 33.81 54 -20.19 - - 9 358 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

HARMONICS AND SPURIOUS EMISSIONS

HKUL Morrisville - South Chamber 15 Jul 2816 21:88: 11
Rodicoted Emissions 3-Meters
Project Number:{6J23633
185 Client:SOMC
Config:2.46 Somple #1 Chrgr & Earphones
Mode :BT 8PSK 24B2MHz
g5 Tested by:Mark Learner
a5
Peok Limit (dBulU/m2
7!:
N Avg Limit CdBuU/m)
55
56
45 = ‘n-. DQ
35 ‘l%w,w AR g - i
it
2!:
1 18 18
Frequency (GHz)
B e TR e st G W rtontal | 300F T Wam G0 T Be@n Teao 15 W fo o
Marke | Frequen | Meter | Det AF |Amp/Cbl|Corrected| Avg Margi Peak PK |Azimuth | Height |Polarity
r cy Readin ATO069|/FItr/Pad | Reading | Limit n Limit |Margin| (Degs) | (cm)
(GHz) g (dB/m)| (dB) |(dBuV/m)|(dBuV/m| (dB) |(dBuV/m)| (dB)
(dBuv) )
1 | *1.253 | 35.24 |PK-U| 28.7 | -23.6 40.34 - - 74 -33.66 1 198 Vv
*1.253 | 23.56 |VITR| 28.7 | -23.6 28.66 54 |-25.34 - - 1 198 v
2 | *4.342 | 40.42 |PK-U| 336 | -32.9 41.12 - - 74 -32.88 1 198 v
*4.342 | 28.96 [VITR| 33.6 | -32.9 29.66 54 |-24.34 - - 1 198 Vv
3 5702 | 3323 | Pk | 347 | -304 37.53 - - - - 0-360 | 199 H
4 13.983 | 30.93 | Pk | 389 | -25.4 44.43 - - - - 0-360 | 199 H
5 16.992 | 30.97 | Pk | 415 | -24.9 47.57 - - - - 0-360 | 101 v
6 17565 | 29.4 | Pk | 412 | -23.4 47.2 - - - - 0-360 | 102 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

H‘:UL Morrisville - South Chambker 15 Jul 2816 21:34:12
Rodioted Emissions 3-Meters
Project Number:6J23633
185 Client:SOMC
Config:2.4G Somple #1 Chrgr & Earphores
Mode:BT 8PSK 2441MHz
g5 I Tested by:Mark Learner
a5
Peak Limit (dBulU/m2
71:
S 65
S Avg Limit CdBuU/m)
55 :
45 ] 4
| Dt
! T
S oy i il it
2!:
1 Iz 8
Frequency (GHz)
Range (GHz) ROW/UBU  Ref/Attn Det/Avg Tupe Sueep Pts ¥5ups/Made Lobel ~ Range (B2 REM/UBU  Ref/Attn Det/fvg Type  Sueep Pla  Hups/Mode Label
1-3 IM(-6dB)/ 3Bk 7/18 PEAK/Pur Avg(RMS)  77msecCAuto) 6EA1  MAXH Horizontal | 3:3-18 1M(-6dB) /38K 81/a PEAK/Pur Avg(RMS)  574msecChuto) 18k HAKH Horizonta
Marker|Frequenc| Meter Det AF |Amp/Cbl|Correcte|Avg Limit|Margin| Peak PK |Azimut |Height|Polarity
y Reading ATOO06 |/Fltr/Pad d (dBuV/m)| (dB) Limit |Margin h (cm)
(GHz) (dBuVv) 9 (dB) [Reading (dBuV/m)| (dB) | (Degs)
(dB/m) (dBuV/m
)
2 *2.801 38.22 | PK-U| 325 -26.1 44.62 - - 74 -29.38 0 102 H
*2.803 2591 | VITR| 325 -26.1 32.31 54 -21.69 - - 0 102 H
4 *12.232 | 34.57 | PK-U 39 -24.9 48.67 - - 74 -25.33 0 102 \Y
*12.233 23.47 | V1TR 39 -24.9 37.57 54 -16.43 - - 0 102 \%
5 *16.039 35.94 | PK-U | 40.6 -24.9 51.64 - - 74 -22.36 0 102 \%
*16.038 2454 | V1TR | 40.6 -24.9 40.24 54 -13.76 - - 0 102 \%
3 6.069 32.48 Pk 35.3 -28.8 38.98 - - - - 0-360 | 199 H
1 1.88 30.79 Pk 30.7 -22.6 38.89 - - - - 0-360 | 102 \Y
6 17.428 30.21 Pk 41.2 -24 47.41 - - - - 0-360 | 102 \Y

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

PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

H‘:UL Morrisville = South Chamber 15 Jul 2816 22:88:52
Rodioted Emissions 3-Meters
Project Number:6J23633
185 Client: SOMC
Config:2.4G Somple #1 Chrgr & Earphores
Mode :BT 8PSK 2488MHz
g5 ‘ Tested by:Mark Learner
a5
Peak Limit (dBuU/m)
75 ‘
S 65
2
- Avg Limit CdBuU/m)
55
6
P i
o bl 3 e TR
P o TIN 7 W ol
35 . ot sy
2!:
1 [z} 8
Frequency (GHz)
Range (GHz) RB/VBW Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Mode  Lobel Range (BHz) RBU/VBU Ref/Attn  Det/Avg Type Sueep Pis  #Swps/Mode  Lobel
1-3 IM(-6dB)/ 30k a7/1a PEAK/Pur Avg(RMS)  77msecCAuto) 6EA1  MAXH Horizontal 3:3-18 1M(-6dB) / 38k 87/8 PEAK/Pur Avg(RMS)  574msecChuto) 18k MAXH Harizonta
Marker |Frequenc| Meter | Det AF |Amp/Cbl|Corrected| Avg Margin Peak PK |Azimuth | Height | Polarity
y Reading ATO0069|/FItr/Pad | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(GHz) | (dBuV) (dB/m)| (dB) [(dBuV/m)|(dBuV/m (dBuV/m)| (dB)
)
1 * 1.406 35.47 |PK-U| 28.7 -23 41.17 - - 74 -32.83 0 102 H
* 1.409 23.85 |VITR| 28.7 -23 29.55 54 -24.45 - - 0 102 H
2 * 4,563 40.37 |PK-U 34 -32.1 42.27 - - 74 -31.73 0 198 \Y%
* 4,563 29.02 |V1TR 34 -32.1 30.92 54 -23.08 - - 0 198 \Y
6 *17.732 | 34.65 |[PK-U| 41.2 -22.6 53.25 - - 74 -20.75 0 198 \Y
*17.729 | 23.57 |V1TR| 41.2 -22.7 42.07 54 -11.93 - - 0 198 \Y
3 6.355 32.05 Pk 35.5 -29 38.55 - - - - 0-360 102 H
4 12.84 29.81 Pk 39.3 -25.5 43.61 - - - - 0-360 199 V
5 16.499 29.65 Pk 41.2 -24.1 46.75 - - - - 0-360 199 V

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

PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

8.3. WORST-CASE BELOW 1 GHz
SPURIOUS EMISSIONS 9kHz to 30MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular
data are the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to the measurement distance to clearly show the relative
levels of fundamental and spurious emissions and demonstrate compliance with the
requirement that the level of any spurious emissions be below the level of the intentionally
transmitted signal. The extrapolation factor for the limits were 40*Log (specification distance /
test distance).

WBBiL Morrisville - South Chc}mber“ 22 Jul 2B16 21121
\ H RF Emissions
H Project Number:16J23633
118 Client: SOMC
i NS Config:2.46 Somple #1 Chrgr & Earphones
[ Mode :BT Worst Case
196 Tested by:Mark Learner
: e
94 B
b os2
%’ : i FCC 15.289 i(prio jected ito 3m)
l'?, 78 y H \\‘
3 R »J‘J'.% :
2 =g iy -
3 T ' R Y
oy TR ’ i
46 Sl i ‘:\:‘: Ty ha
o e
34 i
" M““M%‘\‘.@- o 3
R i " {
22
Nz ‘1 i
Frequency (MHz)
Range (MHz) REU/ VB Ref/Attn  Det/fvg Type Su Pts  #Sups/Made  Lobel Range (Miz) RBW/VBU Ref/Attn  Det/Avg Type Sueep Pts  #Swps/Mode Label
|:.089-.15 208(-6dB)/ 3 87/18 PEAK/Valt fvg TBnsec(Auto) 5805  MAXH Bdeg 5-15
2:.15-38 Ok (-6dB)/ | BBk 87/18 PEAK/Valt fvg 15meec(Auto) 5885  MAKH Bdeg .15~
Marker |Frequency| Meter Det ATO0079 AF Cbl (dB) Corrected FCC 15.209 Margin | Azimuth
(MHz) Reading (dB/m) Reading (projected to (dB) (Degs)
(dBuV) dB(uVolts/meter 3m)
)
1 .01006 45.64 Pk 19 1 64.74 127.55 -62.81 0-360
2 .03238 43.22 Pk 13.9 A 57.22 117.4 -60.18 0-360
3 18.49238 16.6 Pk 10.1 4 27.4 69.54 -42.14 0-360
4 .00967 45.17 Pk 19.2 A 64.47 127.89 -63.42 0-360
5 40351 38.38 Pk 11.9 A 50.38 95.49 -45.11 0-360
6 18.39097 25.16 Pk 10.1 7 35.96 69.54 -33.58 0-360

Pk - Peak detector
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

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

95UL Morrisville - South Chamber 25 Jul 2816 f2:15:19
Rodiated Emissions — 3 Meters
85 Fréje:t Number : 16J23633
Client:S0MC
Configi2.46 Sample #1 Chrgr & Earphanes
Mode:BT Worst Case
75 Tested by:Brion Kiswra/ Jeff Cobrera
65
55
S ’7
~
> 45 . h
3 WFR Mt eagul7ms I
@
<
35
4 3 u
@ wﬁ‘ i
ORTL il
25{—k | . T
v NWWW ﬂ i P o
= W\« i \A ALMLHWLWL k 1 W!.
1 ) WP(M : TR et il
P! i ‘,:‘,“’ﬁ
=
368 188 186806
Frequency (MHz)
Range (MHz) RBU/UBW Ref/Attn  Det/Avg Type Sweep Pts  #Swps/Mode  Label Range (MHz) RBU/VBU Ref/Attn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel
1:30-268 120k(-60B)/1H  97/10  PEAK/LagPur-Video Insec(huto) 4881  HAXH Horizontal | 3:288-1088 120KC-6dB)/1  57/18  PEAK/LogPur-Video Jnsec(fute) 8831  MAXH Hor i zontal
pe. TST Rev 9.5 28 Aug 2815

Marker|Frequency| Meter |Det|AT0074 AF| Amp/Cbl DC Corr |Correct| QPk Limit |Margin|Azimut|Height|Polarit
(MHz) |Readin (dB/m) (dB) (dB) ed (dBuV/m) | (dB) h (cm) y
g Reading (Degs)
(dBuv) (dBuVv/
m)
2 |*263.0235| 30.57 | Qp 17.2 -29.8 0 17.97 46.02 -28.05| 86 105 H
1 94.2813 | 40.64 | Pk 12.6 -31 0 22.24 43.52 -21.28 | 0-360 | 199 H
3 778.6 32.19 | Pk 25.9 -28.1 0 29.99 46.02 -16.03 | 0-360 | 199 H
4 35.95 40.39 | Pk 21.4 -31.7 0 30.09 40 -9.91 | 0-360 | 102 \Y,
5 198.3 34.21 | Pk 17.3 -30.2 0 21.31 43.52 -22.21| 0-360 | 102 \Y,
6 445.1 34.2 | Pk 21.1 -29 0 26.3 46.02 -19.72 | 0-360 | 102 \Y,

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

8.4. WORST-CASE ABOVE 18GHz

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

UL Morrisville - South Chamber 25 Jul zZ816 B8:21:18

Fodioted Emissions 3—-Meters

FPro ject Number: 16J23633

L Clignt: SOMC

Config: 2. .46 Sample #1 Chrgr & Earphones
Mode :ET Wors=t Cose

= T3 S SRS Tested byiBrion Kiewro/ Jeff Cobrero

L B A iS i i iziiv b A b s i —h—.

75 Ptk Lodmit  CdB G

e ——_—_—_—_——————————————if i s it ii't oo i iilli6i™niboii i v ---

(dBul)/m)

e B e
18 26 .5
Freguency (GH=z)
Farge (GHz) REU/EW Rof/fttn  Det/fvg Tupe Sucap Fts  Foupe/Mo  Ronge (GHz) REVAEN Ref/fttn  Dot/fvg Tupa Sweep Fis  4Swps/fode  Laf
10825 THC-EdBD /31 90,2 FEAK/Pur fvolRMS)  Temeesthutod 12k MAZH | 2:19-26.5 1MC-6dB)./3H A PERK/Pur frvg(RMS)  |Emeoc(futo) 18k MAH Ver]

Rev 9.5 28 Aug 2815

Marker | Frequency | Meter | Det AF  |Amp/Cbl| Corrected | Average | Margin | Peak Limit | Margin |Azimuth|Height | Polarity
(GHz) |[Reading AT0076 | (dB) Reading Limit (dB) | (dBuV/m) (dB) (Degs) | (cm)
(dBuV) (dB/m) (dBuv/m) | (dBuv/m)
1 *19.462 46.93 PK-U 32.9 -40.5 39.33 54 -14.67 74 -34.67 302 299 H
*19.461 35.64 | V1TR 32.9 -40.5 28.04 54 -25.96 74 -45.96 302 299 H
2 21.878 47.29 Pk 33.6 -39.9 40.99 54 -13.01 74 -33.01 0-360 199 H
3 25.637 46.04 Pk 34.7 -37.9 42.84 54 -11.16 74 -31.16 0-360 199 H
4 21.602 47.38 Pk 33.6 -40 40.98 54 -13.02 74 -33.02 0-360 299 \Y
5 23.521 46.87 Pk 34.4 -39 42.27 54 -11.73 74 -31.73 0-360 102 \Y
6 25.477 46.88 Pk 34.5 -38.1 43.28 54 -10.72 74 -30.72 0-360 252 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration (0.0029s or 360 Hz)
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REPORT NO: 16J23633A-E2V3 DATE: 2016-08-18
FCC ID: PY7-29752M

9. AC POWER LINE CONDUCTED EMISSIONS
LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 fl) 30
" 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

Page 100 of 108
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: 16J23633A-E2V3

FCC ID: PY7-29752M

DATE: 2016-08-18

LINE 1 RESULTS

UL-Morrisville - LC

27 Jul 2816 @o:pd: 12

190
Conducted RFI Uoltage
Ee
ﬁggg%fzﬁjéfiugz;: #1 Chrgr & Earphores
39 Tested by: Jeffrey Cobrera
78
\
568 P imit
2 —
S o A T
% 4 1
T3 5 ]
38 .
A H \ ( % | ‘
G A 5 1 W1V ST SO Y W TR
5 RV LFOAUWEL TN RPN A IV R YIS W N O | MMMWL“ ,.,W‘M
[ W\wgw«;/\'g 14 19 ‘ N 12 AN
15 i ] 30
Frequency (MHz)
T S vl N vl M 7 e T e e Hefieds el
LE 150K-38MHz Claoss B Step Rewr.TST Rev 9.5 20 Aug 2015
Range 1: Line-L1 .15 - 30MHz
Marker |Frequency| Meter | Det | LISNVCF | Cbl/Limiter |Corrected| QP Limit |Margin | Avg Limit | Margin
(MHz) |Reading [dB] (dB) Reading (dB) (dB)
(dBuV) dBuVv
1 222 27.78 Pk A 10 37.88 62.74 -24.86 - -
2 .225 2.02 Av A 10 12.12 - - 52.63 -40.51
3 .264 24.73 Pk 1 10 34.83 61.3 -26.47 - -
4 .264 -3.71 Av 1 10 6.39 - - 51.3 -44.91
5 .309 21.58 Pk 1 10 31.68 60 -28.32 - -
6 .306 -4.04 Av A 10 6.06 - - 50.08 -44.02
7 .393 18.4 Pk A 10 28.5 58 -29.5 - -
8 .393 -3.45 Av A 10 6.65 - - 48 -41.35
9 2.076 12.79 Pk 1 10.1 22.99 56 -33.01 - -
10 1.998 -4.83 Av 1 10.1 5.37 - - 46 -40.63
11 14.982 22.56 Pk 2 10.4 33.16 60 -26.84 - -
12 14.982 -4.18 Av 2 10.4 6.42 - - 50 -43.58
13 ATT 7.46 Pk 1 10 17.56 56.39 -38.83 - -
14 447 -4.51 Av 1 10 5.59 - - 46.93 -41.34

Pk - Peak detector
Av - Average detection
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REPORT NO: 16J23633A-E2V3
FCC ID: PY7-29752M

DATE: 2016-08-18

LINE 2 RESULTS

1@@UL—Mom‘isvil\E— LC 27 Jul 2816 @9:84:12
Conducted RFI Uoltage
Ee Er o 19202
ﬁggg%f%ﬁf;ugz;: #1 Chrgr & Earphores
39 Tested by: Jeffrey Cobrera
78
\
5 68 G
2 —
;’ 58 e T
% 4 15 =
T 192l 3y 33
3B 318230520 il
=) o9
28
A A 7 R o Wj\ w32 34 JMV‘\
LR S N Lo LA sl " =
A i ] 30
Frequency (MHz)
Range (MHz) REl/VBU Ref/Attn  Det/Avg Mode Sueep Pte #Sups/Mode Label Range (MHz) RBW/UBW Ref/Atin  Det/Avg Mode Sueep Pte  #Supe/Mode Label
CE 158K-3@MHz Class B Step Revr . TST Rev 9.5 2@ Aug 2815
Range 2: Line-L2 .15 - 30MHz
Marker |Frequency| Meter | Det | LISNVCF | Cbl/Limiter |Corrected| QP Limit |Margin | Avg Limit | Margin
(MHz) |Reading [dB] (dB) Reading (dB) (dB)
(dBuVv) dBuV
15 .198 28.81 Pk A 10 38.91 63.69 -24.78 - -
16 .198 -2.5 Av A 10 7.6 - - 53.69 -46.09
17 .24 25.57 Pk 1 10 35.67 62.1 -26.43 - -
18 .24 -3.32 Av 1 10 6.78 - - 52.1 -45.32
19 .282 21.65 Pk 1 10 31.75 60.76 -29.01 - -
20 .282 -3.84 Av 1 10 6.26 - - 50.76 -44.5
21 .324 21.98 Pk A 10 32.08 59.6 -27.52 - -
22 .324 -3.69 Av A 10 6.41 - - 49.6 -43.19
23 .366 18.91 Pk A 10 29.01 58.59 -29.58 - -
24 .366 -4.16 Av 1 10 5.94 - - 48.59 -42.65
25 .408 16.99 Pk a1 10 27.09 57.69 -30.6 - -
26 .408 -3.47 Av 1 10 6.63 - - 47.69 -41.06
27 .498 16.41 Pk A 10 26.51 56.03 -29.52 - -
28 .498 -4.4 Av A 10 5.7 - - 46.03 -40.33
29 .534 17.93 Pk 0 10 27.93 56 -28.07 - -
30 .54 -4.48 Av 0 10 5.52 - - 46 -40.48
31 14.481 22.05 Pk 1 10.4 32.55 60 -27.45 - -
32 14.481 -4.53 Av 1 10.4 5.97 - - 50 -44.03
33 18.96 23.13 Pk 2 10.5 33.83 60 -26.17 - -
34 19.038 -4.85 Av 2 10.5 5.85 - - 50 -44.15

Pk - Peak detector
Av - Average detection
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