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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, DTS/UNII a/b/g/n/ac & NFC

SERIAL NUMBER: BH93004ED4, BH93008XD4 (Conducted),
BH93008MD4, BH93008QD4 (Radiated)

DATE TESTED: June 21 — July 26, 2018

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

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

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. will constitute fraud and shall nullify the document. This report must not be used
by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any
agency of the Federal Government, or any agency of the U.S. government.

Approved & Released For
UL Verification Services Inc. By: Reviewed By:

o

0y ’ - \\(
gﬂifmuu_,./ -1?@—

Dan Coronia Kiya Kedida
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Operations Leader Project Engineer
UL Verification Services Inc. UL Verification Services Inc.
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DATE: 7/26/2018

2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and at 47658 Kato Road, Fremont, California, USA. Line conducted emissions
are measured only at the 47173 address. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are

also identified in the test results sections.

47173 Benicia Street

47266 Benicia Street

47658 Kato Rd.

O Chamber A (ISED:2324B-1) O Chamber D (ISED:22541-1) Chamber K (ISED: 2324A-1)
Chamber B (ISED:2324B-2) O Chamber E (ISED:22541-2) Chamber L (ISED: 2324A-3)
O Chamber C (ISED:2324B-3) O Chamber F (ISED:22541-3)

O Chamber G (ISED:22541-4)

O Chamber H (ISED:22541-5)

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

ISED company address codes for chambers K through L are in process, and have yet to be

determined.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

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

4.2, SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
\é\}/(cgszttgaosl%cl\oﬂrll_'dzucted Disturbance, 3.84 dB
\(l)\.l%s’:oCSaOS:/l Elgnducted Disturbance, 3.65 dB
\é\z_r;ttg%%el\;isglated Disturbance, 315 dB
}(/(\)/argé g:ASSZRadlated Disturbance, 30 5.36 dB
%%rgttgizgo%aﬁﬂlﬂtzed Disturbance, 432 dB
26000 10 40000 M 52408

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

The EUT is a The EUT is a GSM/WCDMA/LTE Phone with BT, 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 11.47 14.03
2402 - 2480 Enhanced 8PSK 9.04 8.02

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes a loop antenna for chain 0 with maximum gain of -1.5dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testingwas s_atp_ 0 00436_A 12 16
The test utility software used during testing was Tera Term Ver 4.79
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5.5. WORST-CASE CONFIGURATION AND MODE

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

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

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

GFSK mode: DH5
8PSK mode: 3-DH5
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DATE: 7/26/2018

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo 20B7S0A200 PCO15REW N/A

Desktop Lenovo ThinkCentre MJOOQAS9 N/A

AC Adapter SONY UCH20 3416W45305784 N/A

DC Power Supply Ametek XT 15-4 T463 N/A

1/0 CABLES (CONDUCTED TEST)
1 Antenna 1 RF Shielded 0.2 To spectrum Analyzer
2 usB 1 USB Type C Shielded 1 N/A
3 DC 1 DC Shielded 0.3 N/A

/0 CABLES (RADIATED AND CONDUCTED EMISSIONS)

1 USB

USB Type C

Shielded

3 N/A
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CONDCUTED TEST SETUP DIAGRAM

Laptop /
Desktop

TEST SETUP

For conducted tests: the EUT was connected to a host laptop via an USB cable for parameter
setting purpose such as channel, output power...etc. The test software exercises the radio.
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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

Spectrum Anshyzer

AC Mains

TEST SETUP

For radiated tests: All support equipment were removed after the EUT programmed. The test
software exercises the radio.
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DATE: 7/26/2018

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST

Description Manufacturer Model ID Num Cal Due
Amplifier Hewlett Packard 8447D T64 06/25/2019
Amplifier, 9KHz to 1GHz, 32dB | Sonoma Instrument | 310 PRE0180089 | 06/21/2019
Antenna, Broadband Hybrid, Sunol Sciences
30MHz to 2000MHz Corp. 183 T407 05/10/2019
Antenna, Broadband Hybrid, Sunol Sciences
30MHz to 2000MHz w/4dB JB3 T477 07/07/2018

Corp.
Pad
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 04/30/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T4294 04/30/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 05/24/2019
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1569 06/03/2019
RF Amplifier MITEQ 2;542'00101800'25 > | 71568 06/21/2019
Amplifier, 1-18GHz MITEQ 2;542'00101800'25'5' T493 04/03/2019
Amplifier, 1 to 7.0GHz, 20.0dB
Gain minimum, 6dB NF AMPLICAL AMP1G7-20-27 T1563 06/03/2019
Amplifier 1-8GHz 30dB gain | L3 Narda ,;;\:IDF—4D-01000800—30- 167495 06/22/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179522 | 05/11/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179367 | 04/25/2019
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight)
to 44GHz Technologies N9030A T1113 12/21/2018
Spectrum Analyzer, PSA, 3Hz Agilent (Keysight)
to 44GHz Technologies N9030A T146 07/18/2018
Spectrum Analyzer, PSA, 3Hz Agilent (Keysight)
to 44GHz Technologies N9030A T1454 01/08/2019
Power Meter, P-series single Agilent (Keymght) N1911A 1271 07/17/2018
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband Technologies N1321A 1225 04/10/2013
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 T1013 06/21/2019
Filter, HPF 3.0GHz MICRO-TRONICS HPM17543 T894 06/03/2019
S Active Loo HHz | com-Power Corp. | AL-130R T1866 10/10/2018
18 - 26.5 GHz Horn Antenna Seavey Division MWH-1826/B T89 01/18/2019
Pre-Amp 1-26.5 GHz Agilent 84498B T404 03/09/2019
EMI Reciever Rohde & Schwarz ESR T1436 02/21/2019
L.I.S.N. FCCINC. FCC LISN 50/250 T1310 06/15/2019
L.I.S.N. FCCINC. FCC LISN 50/250 T24 03/06/2019
Thermometer - Digital Control Company 14-650-118 PRE0177862 | 02/22/2019
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UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL EMC Ver 8.4, June 12, 2018
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7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI| C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANS| C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.887 | 3.748 0.770 77.0% 1.13 0.346
Bluetooth 8PSK 2.891 | 3.749 0.771 77.1% 1.13 0.346
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DUTY CYCLE PLOTS

3 Agilent 18:56:25 Jun 19, 2018 L Measure
APwE.4(85121583,29435 TC, Conducted a Mkr3 3748 ms
Ref 28 dBm #Atten 30 dB -37.792 dB Meas Off
#Peak
Log 3R
1o 7 Channel Power
dB/
$
& Occupied BH
ACP
#PAvg |
Center 2,402 880 GHz Span @ Hz : .
Res BH 8 MHz WBH 50 MMz Sweep 10.13 nis (3001 pts) ‘ Multi cﬁgmgﬁ
Markear Trace Type H Axiz Amplituda
1R (S0 Time 3.748 me -1.55 dBEm
1 [¢D) Ti 2.687 -23.98 dB |
aa [€B) rlﬂi 3.748 :2 -1.55 dlBm Powercsctsi;
o (13 Time 3.748 me -37.79 dB
More
1of2
GFSK
s Agilent 11:27:36 Jun 18, 2018 L Measure
APYE.40BE1218),29435 TC, Conducted a Mkr3 3749 ms
Ref 28 dBm #Atten 30 dB -38.957 dB Meas Off
#Peak
Log
1o 3 Channel Power
dB/ <
5 Occupied BH
[
ACP
#PAvg ‘
Center 2.482 999 GHz Span ® Hz . ;
Res BM 8 MHz WEH 50 Mz Sweep 10.13 ms (8001 pts) [| I c;g\r.‘:z:
Marker Trace Type # Axis Amplitude
1R (&0 Time 1.363 mz -9.21 dBm
1 ¢D) Ti 2.891 -3.39 dB ‘
3; w rl$§ 1.363 $§ -9.21 dBm Powercscii:?;.
o (&0 Time 3.749 ms -38.96 dB
More
1of2

8PSK
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8.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
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8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.935 0.855
Mid 2441 0.936 0.854
High 2480 0.933 0.853
A Agilent 10:54:18 Jun 19, 2018 L Measure % Agilent 11:86:45 Jun 19, 2618 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power Channel Power
APvE.4(B61218),29435 TC, Conducted APu8.4(B61218),29435 TC, Conducted
Ref 28 dBm #Atten 38 dB Ref 28 dBm #Atten 30 dB
#Peak Dccupied BH #Peak Occupied BH|
Log Log
1@ 5 R 18 =% e
dB/ dB/
Offst ] ACP Offst — ACP
185 18.5
dB n n dB n n
Multi Carrier, Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.441 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1061 prs) #Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1001 pts)
Power Stat Pover Stat
Occupied Bandwidth Occ BN % Pur  99.00 % CCDF Occupied Bandwidth Occ BN 7 Pur  93.00 7 CCDF
855.1849 kHz x B —20.00 45 B853.9473 kHz x dB -28.00 ¢3
Transmit Freq Error  -538.623 Hz 1M°{§ Transmit Freq Error  -5.617 kHz 1Hofr§
% dB Banduidth 935.233 kHz 0 % dB Bandwidth 935.566 kHz i
| |
i Agilent 11:18:32 Jun 19, 2018 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power|
APw8.4(B61215),29435 TC, Conducted
Ref 28 dBm #Atten 39 dB
#Peak Occupied BH
Log
10 > <
dB/
Dffst — ACP
18.5
dB n n
Multi Carrier|
Center 2.480 080 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH 7% Pur 9900 ¥ CCDF
852.8396 kHz % dB -20.00 B
Transmit Freq Error  -6.6609 kHz Pofrg
% dB Bandwidth 933.188 kHz v
|

HIGH CHANNEL

Page 19 of 76

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

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




REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.2.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.288 1.185
Mid 2441 1.287 1.188
High 2480 1.288 1.191
A Agilent 11:35:15 Jun 19, 2018 L Measure % Agilent 11:58:61 Jun 19, 2618 L Measure
| ] |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power Channel Power
APvE.4(B61218),29435 TC, Conducted APu8.4(B61218),29435 TC, Conducted
Ref 28 dBm #Atten 38 dB Ref 28 dBm #Atten 30 dB
#Peak 1 Dccupied BH #Peak T Occupied BH|
Log Log I
19 52 R e 10 S ° .
dB/ dB/
Offst pp— ACP Offst ACP
185 18.5
dB . n n dB + n n
} Multi Carrier, ] Multi Carrier
Center 2.482 080 GHz Span 5 MHz Power Center 2.441 808 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1061 prs) #Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1001 pts)
Power Stat Pover Stat
Occupied Bandwidth Occ BN % Pur  99.00 % CCDF Occupied Bandwidth Occ BN 7 Pur  93.00 7 CCDF
1.1852 MHz ® dB -20.00 dB 1.1876 MH=z x dB -20.00 dB
Transmit Freq Error  -133.172 Hz 1M°{§ Transmit Freq Error  -2.218 kHz 1Hofr§
% dB Banduidth 1.288 MHz 0 % dB Bandwidth 1.287 MHz i
| |
i Agilent 13:32:36 Jun 19, 2018 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power|
APw8.4(B61215),29435 TC, Conducted
Ref 28 dBm #Atten 39 dB
#Peak ] Occupied BH
Log
18 5 o £ =
dB/
Offst ACP
18.5
dB . .
Multi Carrier|
Center 2.480 080 GHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur 9900 % CCDF|
1.1910 MHz ®x dB -20.80 dB
Transmit Freq Error  -2.622 kHz Pofrg
% dB Bandwidth 1.238 MHz v
|

HIGH CHANNEL
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

8.3. HOPPING FREQUENCY SEPARATION

LIMITS

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 m\W.

TEST PROCEDURE

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

RESULTS
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

# Agilent 11:41:34 Jun 20, 2018

L Measure

APwE.4(861218),1683808 23, Conducted B a Mkrl 1.008 MHz
Ret 28 dBm #(tten 30 dB —-0.36 4B Meas Off
#Paak . |
LUQ ]
10
ey Channel Power
Offst
106
dB Occupied BH
+Phive ‘ ACP
ML 2 Multi Carrier
$3 FC Power
AR

:—:%)n Power Stat

CCDF
Swp
Center 2,441 500 Gliz Soan § Milz | 1”‘0’{3
#Res BH 300 kHz #UBW 918 kHz Sweep 1 ms (1081 pts)

|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

8.3.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

# Agilent 11:55:68 Jun 28, 2018 L Measure
APwE.4CBE1218),16880 735, Conducted B a Mkrl 1.088 MHz

Ref 26 dBm #ftten 30 dB -0.62 dB Meas Off
#Paak

LUQ iR | —_—
1w F . - < )

ey Channel Power
Offst

16.6

dB Occupied BH

A

CP
#PAvy
ML 52 Multi Carrier
33 FC Power
AR
ECb: Power Stat
FTun CCDF
Swp
Center 2,441 500 Gliz Soan § Milz | 1”‘0’{3
#Res BH 300 kHz #UBW 918 kHz Sweep 1 ms (1081 pts)
|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

8.4. NUMBER OF HOPPING CHANNELS

LIMITS

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.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

# Agilent 11:48:20 Jun 28, 2018 L Measure
APwE.4(861218),1683808 23, Conducted B
Ret 28 dBm Ptten 20 dB Meas Off
#Paak
Log
10
ey Channel Power
Offst
106
dB Occupied BH
0]
-6
dBm
Lafiv ‘ ACP
Ml §2 Multi Carrier
33 FCle - Power

AR
£C): Power Stat
FTun CCOF
Swp
Start 2,350 0 Gz Stop 2.490 0 Gz | flore
#Res BH 1 MHz #UBH 1 MHz Sweep 20 ms (1BA1 pts)

|
100MHz SPAN

4 Agilent 11:35:53 Jun 20, 2018 L Measure
APw8.4(B61218),168808 23, Conducted B
Ret 28 dBEm Ptten 20 dB Meas Off
#Peak |
Log
10 AT
ey Channel Power
Offst
106
dB Occupied BH
+Phive - ‘ ACP
ML 82 Multi Carrier
53 FC Power

AR
£Cf): Power Stat
FTun CCDF
Swp
Center 2.415 80 GHz Soan 30 Mz | 1”‘0’{3
#Res BH 388 kHz #WEH 388 kHz Sweep 20 ms (1881 prs)

|

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

% Agilent 11:37:29 Jun 20, 2618 L Measure
APyE40BEL218),16030 73, Conducted B
Fef 28 dBm Ftten 20 dB Meas Off
#Paak |
Log TS
18
4B/ Channel Power
Offst
186
dB Occupied BH
WPhvg ‘ ACP
ML S2 Multi Carrier
83 FC Power
AR

£ Power Stat
FTun CCOF
Swp
Center 2,445 80 GHz Span 30 MHz | 1”‘0’{3
#Res BH 300 kHz #UBK 308 kHz Sweep 20 ms (1001 pts)

|

30MHz SPAN, SEGMENT 2 OF 3

4 Agilent 11:39:85 Jun 28, 2818 L Measure
APv8.A(B61218),16888 25, Conducted B
Ref 28 dBm Ftten 28 dB Meas Off
#Peak
Log S
1o Channel P
B/ annel Power
Offst
18.6
dB Occupied BH

ACP
#PAvy ‘
ML 52 Multi Carrier
53 FC Power

AA
£ Power Stat
FTun CCDF
Swp
Center 2.475 80 Gliz Soan 30 Mz | 1”‘0’{3
#Res BH 300 kHz #UBK 308 kHz Sweep 20 ms (1BA1 pts)
|

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.4.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

# Agilent 11:53:84 Jun 28, 2018 L Measure
APwE.4(861218),1683808 23, Conducted B
Ret 28 dBm Ptten 20 dB Meas Off
#Paak
Log
o T Channel Power
dB/
Offst
106
dB Occupied BH
0]
-9
dBm
Lafiv ‘ ACP
Ml §2 Multi Carrier
33 FCL Power

AR
£C): Power Stat
FTun CCOF
Swp
Start 2,350 0 Gz Stop 2.490 0 Gz | flore
#Res BH 1 MHz #UBH 1 MHz Sweep 20 ms (1BA1 pts)

|
100MHz SPAN

4 Agilent 11:48:37 Jun 20, 2018 L Measure
APw8.4(B61218),168808 23, Conducted B
Ret 28 dBEm Ptten 20 dB Meas Off
#Paak
Log ‘ R
10 v Channel Power
dB/
Offst
106
dB Occupied BH
+Phive ‘ ACP
ML 82 Multi Carrier
53 FC Power

AR
£Cf): Power Stat
FTun CCDF
Swp
Center 2.415 80 GHz Soan 30 Mz | 1”‘0’{3
#Res BH 388 kHz #WEH 388 kHz Sweep 20 ms (1881 prs)

|

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

% Agilent 11:50:13 Jun 26, 2618 L Measure
APyE40BEL218),16030 73, Conducted B
Fef 28 dBm Ftten 20 dB Meas Off
#Paak | ‘
Log ‘
10 o v v Channel Power
dB/
Offst
186
dB Occupied BH
WPhve ‘ ACP
ML §2 Multi Carrier
53 FC Power
AR

£ Power Stat
FTun CCDF
Swp
Center 2,445 80 GHz Span 30 MHz | 1”‘0’{3
#Res BH 300 kHz #UBK 308 kHz Sweep 20 ms (1001 pts)

|

30MHz SPAN, SEGMENT 2 OF 3

4 Agilent 11:51:49 Jun 28, 2818 L Measure
APv8.A(B61218),16888 25, Conducted B
Ref 28 dBm Ftten 28 dB Meas Off
#Peak
Log S
o [T v Channel P
B/ annel Power
Offst
18.6
dB Occupied BH

ACP
#PAvy ‘
ML 52 Multi Carrier
53 FC Power

AA
£ Power Stat
FTun CCDF
Swp
Center 2.475 80 Gliz Soan 30 Mz | 1”‘0’{3
#Res BH 300 kHz #UBK 308 kHz Sweep 20 ms (1BA1 pts)
|

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

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 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

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

RESULTS
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pulse | b ises in |Average Tme | i | Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.383 31 0.1186 0.4 -0.2814
DH3 1.639 19 0.3114 0.4 -0.0886
DH5 2.887 10 0.2887 0.4 -0.1113
Pulse Np”urﬂiesriﬁf Average Time | ;i | Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.383 7.75 0.0297 0.4 -0.3703
DH3 1.639 4.75 0.0779 0.4 -0.3221
DH5 2.887 2.5 0.0722 0.4 -0.3278
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REPORT NO: 12371351-E2V2

FCC ID: PY7-26828G

DATE: 7/26/2018

o Agilent 11:44:14  Jun 28, 2018 L Measure 5 Agilent 11:45:12 Jun 29, 2618 L Measure
APv8.4(861218),1688@ 25, Conducted B a Mkrl  382.6 ps APw8.4(861218),16886 25, Conducted B a Mkrl  1.638 mg
Ref 26 dBm #fAtten 38 dB -3.63 dB Meas Off| Ref 2@ dBm #Htren 36 dB -3.11 dB Meas Off
#Peak #Peak |
Log Log |
L Channel Power| Lo Channel Power
dB/ dB/
- Occupied BW £ Occupied BH
WPl ACP| “Phivg ACP
HL 52 Multi Carrier WL 52 Multi Carrier
S35 Power| S3 v Power|
AR AA
ﬁfu)n Power Stat g%)n Power Stat
CCDF CCDF|
|
Center 2.041 06 GHz Span @ Hz 1”‘0’{3 Center 2.441 020 GHz Span 0 iz 1"‘;{2
Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (8001 pts) Res BH 1 MHz #JBH 1 MHz Sweep 2 ms (8001 prs)
Copyright 2000-2011 Agilent T | Copyright 2000-2011 Agilent Technol |
# Agilent 11:46:31 Jun 28, 2018 L Measure % Agilent 11:44:32 Jun 20, 2618 L Measure
APv8.4(861218),1688@ 25, Conducted B a Mkrl  2.887 ms APw8.4(861218),16886 25, Conducted B
Ref 26 dBm #fAtten 38 dB -2.82 dB Meas Off| Ref 20 dBm #Htren 36 dB Meas Off
#Peak #Peak |
Log Log , . ‘ |
L Channel Power| Lo ' ‘ ‘ ' Channel Power
dB/ dB/ I i
Offst
i 1.6
Occupied BW dB | Occupied BH
u}
85 r 1
dBm
ACP| H H ACP
#PAvy #PAvg
HL 52 Multi Carrier VL 52 Multi Carrier
S35 Power| S3F Power|
AR AA
ﬁfu)n Power Stat g%)n Power Stat
CCDF CCDF|
T | T
Center 2.041 06 GHz Span @ Hz 1”‘0’{3 Center 2.441 020 GHz Span 0 iz 1"‘;{2
Res BH 1 MHz #UBH 1 MHz Sweep 4 ms (8001 pts) Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2011 Agilent T | Copyright 2000-2011 Agilent Technol |
A Agilent 11:45:30 Jun 28, 2918 L Measure % Agilent 11:46:49 Jun 26, 2618 L Measure
APvE.4(B61218),16888 25, Conducted B APw8.4(061218),16088 25, Conducted B
Ref 26 dBm #fAtten 38 dB Meas Off Ref 20 dBm #Atten 30 dB Meas Off
#Peak #Peak |
Log ‘ Log . |
10 ‘ Channel Power| 10 [ I Channel Power
dB/ 1 dB/ ||| |
Offst — Offst —
186 ||| 1.5
dB Occupied BH dB || Occupied BH
ul} | ul} 1l
8.4 8.4
dBm mii ‘ I ‘ H Acp dBm ||| | | | || | ‘ ‘ | || ACP
#PRug #PAvg M
T LM‘L ] i um L ]
y1 52 Multi Carrier VL 52 Multi Carrier
53 FS Power, S3F Power,
AR AA
ﬁfu)n Power Stat f%)n Power Stat
CCDF CCDF
Center 2.091 008 Giz Span @ 11z 1”‘0’{3 Center 2.441 80 CHz Span 0 1z 1"‘;{2
Res BH 1 MHz +UBH 1 MHz Sweep 3.16 3 (1001 pts) Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1901 pis)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018

FCC ID: PY7-26828G
8.5.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
DH1 0.389 31 0.1204 0.4 -0.2796
DH3 1.640 20 0.3280 0.4 -0.0720
DH5 2.890 11 0.3179 0.4 -0.0821

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 4.5.1 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12371351-E2V2

FCC ID: PY7-26828G

DATE: 7/26/2018

o Agilent 11:58:98 Jun 20, 2018 L Measure 5 Agilent 11:59:30 Jun 29, 2618 L Measure
APv8.4(861218),1688@ 25, Conducted B a Mkrl 3885 ps APw8.4(861218),16886 25, Conducted B a Mkrl  1.64 ms|
Ref 26 dBm #fAtten 38 dB -1.56 dB Meas Off| Ref 2@ dBm #Atten 39 dB 3.66 dB Meas Off
#Peak #Peak |
Log Log |
ag/ Channel Power| ig/ Channel Power
1R L Occupied BH iR ||| Occupied BH
\Fhiv ACP “Pivg ACP
HL 52 Multi Carrier WL 52 Multi Carrier
S35 Power| S3 v Power|
AR AA
ﬁfu)n Powerc%tna; g%)n m PowercSctDaFt
L |‘|
| |
Center 2.041 06 GHz Span @ Hz 1”‘0’{3 Center 2.441 020 GHz Span 0 iz 1"‘;{2
Res BH 1 MHz #UBH 1 MHz Sweep 1 ms (8001 pts) Res BH 1 MHz #JBH 1 MHz Sweep 2 ms (8001 prs)
Copyright 2000-2011 Agilent T | Copyright 2000-2011 Agilent Technol |
PULSE WIDTH - DH1 PULSE WIDTH - DH3
o Agilent 14:14:16 Jun 19, 2018 L Measure 5 Agilent 11:58:26 Jun 29, 2018 L Measure
APv3.4(861218),29435 TC, Conducted a Mkl 283 ms APw8.4(861218),16886 25, Conducted B
Ref 26 dBm #Atten 38 dB -6.62 dB Meas Off| Ref 2@ dBm #Htren 36 dB Meas Off
#Peak | #Peak |
Log | Log ., ‘ o
gg/ Channel Power ig/ i Hi Channel Power
Offst —
0 I
Occupied BH dB I Occupied BH
u}
% [
uj
v ACP “Pval | ACP
HL 52 Multi Carrier VL 52 Multi Carrier
S35 Power| S3F Power|
AR I AA
£ £
Power Stat Power Stat
FTun FTun
| ‘ ‘ ‘ CCDF] CCDF]
Center 2.041 008 Gz Snan 0 iz 1"‘0’{‘3 Center 2.441 020 GHz Span 0 iz 1"‘;{2
Res BH 1 MHz #UBH 1 MHz Sweep 4 ms (8001 prs) Res BH 1 MHz #YBH 1 MHz Sweep 316 5 (1001 prs)
UL 16069\R Date:12/20/2017\CLT:2.4(B) | Copyright 2000-2011 Agilent Technologies |
PULSE WIDTH — DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1
A Agilent 11:59:49  Jun 20, 2018 L Measure e : ==
APv8.4(061218),16838 23, Conducted B enter Freq 2.441002200 G::g - +| Feig FreeRun EAvD Type: AMS Fraquency
Ref 28 dBm #Atten 30 dB Meas Off Wsiniow | SAtien: 30 o8 Ao
#Peak | Ref Offset 10,56 dB. e
Log | [9geic  Ref 20.00 dBm
ég/ | Channel Power Center Freq
2441000000 GHz|
Offst | —
10.6
dB Occupied BH StartFreq
ol 2441000000 GHz|
8.4
dBm ACP StopFreq
#PAvg :h% ‘ 2441000000 GHz!
g% Eg Multi Carrier | | | | sl | [ cesen
P z
5 ower | il L, “ll Y ol 114 8 |,|: ﬁul \ ,|| I jauto Man
Ech: Power Stat PO A TR AR '”.l"' R ANTTHA FreqOfiset
FTun CCDF| O Hz]
Scal
Center 2.041 000 GHz Span © Fz 1";’{2 " i '“’:
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1081 pis) g:sm;'w?"‘_:":a?“m SVEW 1.0 MHz Sweep 3.1«5?1’::)1105:.5']
Copyright 2000-2011 Agilent T | = pre—
NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3 OBSERVATION PERIOD — DH5
Page 33 of 76

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000 FAX:(510) 661-0888

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




REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

8.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 39005 RA
Date: 6/18/2018
Channel Frequency Output Peak Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2402 10.01 30 -19.99
Middle 2441 11.47 30 -18.53
High 2480 10.38 30 -19.62
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.6.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Tested By: 39005 RA

Date: 6/18/2018
Channel Frequency Output Peak Limit Margin

Power
(MHz) (dBm) (dBm) (dB)
Low 2402 7.49 21 -13.51
Middle 2441 9.04 21 -11.96
High 2480 8.01 21 -12.99
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

8.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter. The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated Average reading of power.

RESULTS
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 39005 RA
Date 6/18/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.86
Middle 2441 11.31
High 2480 10.2
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

8.7.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

Tested By: 39005 RA
Date 6/18/2018
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.33
Middle 2441 8.88
High 2480 7.85
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G
Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
% Agilent 11:22:13 Jun 26, 2618 L Measure 3% Agilent 11:23:01 Jun 28, 2013 L Measure
APv8.4(861218),16080 73, Conducted B Mkrl 2,482 145 GHz APYE.4(061218),16088 23, Conducted B Mikrd 24.973 GHz|
Ref 28 dBn #ftten 30 dB 9.80 dBm Meas Off Ref 30 dBm #Atten 40 dB -30.175 dBm Meas Off
#Peak T #Peak [
&
Log Log 1
10 Channel Power]| 10 Channel Power
dB/ 4B/
Offst Offst
19.6 18.6
dB Occupied BH dB & Occupied BH
) ul} z ~
-18.2 -16.2 e
dBm dBin
ACP ACP
#PAvy #PAvg
Center 2.408 000 GHz Span 15 MHz . . Start 30 MHz Stop 26.000 GHz . .
wRes BN 160 KHz WEH 300 K4z Sweep 1.467 ns (101 prs) || IO c:m::: #Res BH 100 kiz WBH 300 Wz Sweep 2482 5 (8190 pus) || TIE c;;::::
Marker Trace Type X Axis Amplitude Marker Trace Type # Axis Amplitude
Frag 2.482 145 GHz 9.80 dBn [&5) Freq 2.482 GHz 9.49 dBm
2 1y F 2,468 BAA GH: -49.68 dB 2 1) Fi 4.8684 GH: -42.28 dB
3 (5] F:z; 2.399 528 BH; -45.78 HE: Powerc%tnal_z 3 1) F:zg 7.286 EH: -38.16 dE: PowercsctDaI_E
4 (&5 Freq 24.973 GHz -30.17 dBm
More| More
lof2 1 of 2
| |
# Agilent 11:24:22 Jun 20, 2618 L Measure ¥ Agilent 11:25:180 Jun 209, 2018 L Measure
APv8.4(861218),16080 73, Conducted B Mkrl 2,441 009 GHz APYE.4(061218),16088 23, Conducted B Mird 24.874 GHz|
Ref 26 dBm #Atten 30 dB 11.26 dBm Meas Off Ref 3@ dBm #Atten 40 dB -29.637 dBm Meas Off
#Peak #Peak I
Log Log )
Lé Channel P Lo Channel P
Y annel Power| B/ annel Power|
Offst Offst
10.6 10.6
dB Occupied BW dB o Occupied BH
] u]] 2 by
5 57 Pty
m il
ACP ACP
#PAvg #PAvg
ML 52 : : Start 30 MHz Stop 26.000 GHz : :
53 o Hulti cg;:}:ﬁ #Res BH 100 kHz WBH 300 Wz Sweep 2462 5 (6190 pe || TIE CF?;::::
Jarst Marker  Trace Type W fxis Ainplitude
£ 1 1) Freg 2.441 GHz 168.51 dBm
N Power Stat 2 1) Freq 4.882 GHz -41.72 dBm Power Stat
FTun 3 1 F 7.323 GH -30.33 dB
Swp CCDF 4 (&5 F:z: 24.874 GH; -20.64 dE: CCDF
Center 2.491 008 Glz Span 15 Milz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 pts)
| |
# Agilent 11:26:38 Jun 20, 2618 L Measure ¥ Agilent 11:27:19 Jun 20, 2018 L Measure
APv8.4(861218),16080 73, Conducted B Mkrl 2,479 945 GHz APYE.4(061218),16088 23, Conducted B Mird 24.979 GHz|
Ref 26 dBm #Atten 30 dB 18.22 dBm Meas Off Ref 3@ dBm #Atten 40 dB -30.148 dBm Meas Off
#Peak o #Peak [
Log 1 Log 1
10 Channel Power| 19 Channel Power
dB/ 4B/
Offst Offst
10.6 10.6
dB Occupied BW dB Z Occupied BH
ol ; 1] . 2
B i il
m il
"Ffiv ACP P ACP
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26.000 GHz . .
#Res BH 100 kHz WEH 300 K4z Sweep 1.467 ne (1001 pio) || VI cg;:}:ﬁ #Res BH 100 kHz WBH 300 Wz Sweep 2462 5 (6190 pe || TIE CF?;::::
Marker Trace Type X Axis Amplitude Marker Trace Type # Axis Amplitude
1 1) Freg 2.479 945 GHz 18.22 dBm 1 1) Freg 2.488 GHz 16.89 dBm
2 1y F 2.483 725 GH: -49.58 dB 2 1) Fi 4.968 GH: -43.77 dB
3 [&¥] F:z; 2,493 588 EH; -58.15 dB: POWerC%tDaI‘E 2 1) F:z: 7.448 EH; -48.82 dE: PowercsctDaFt
4 (&5 Freq 24.978 GHz -30.15 dBm
More| More
lof2 1 of 2
| |
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G
Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

% Agilent 13:53:23 Jun 19, 2618 L Measure A Agilent 13:55:87 Jun 19, 2018 L Measure
APu8.4(B61218),29435 TC, Conducted Mkrl 2.486 880 GHz APvE.4(B61218),29435 TC, Conducted Mkrl 2.477 B35 GHz
Ref 28 dBm #Atten 30 dB 10.34 dBm Meas Off Ref 28 dBm #Atten 38 dB 9.71 dBm Meas Off|
#Peak #Peak ‘1) |
Log Log
18 18
B/ lichannel Power ey Channel Power
Offst Offst
18.5 185
dB Occupied BH dB Occupied BH
i] ol z
Y 5. 103 9
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2.400 800 GHz Span 15 MHz . . Center 2.483 500 GHz Span 15 MHz . .
#Res BH 108 kHz WBH 300 K4z Sweep 1.467 ne (1081 prsy || TIE CF?;::Z: #Res BH 100 kHz WIBH 300 Kz Sweep 1467 ms (1001 pts) || TNH c:;:;:?
Marker  Trace Type W fie Fuplitude Marker  Trace Typa W i Ainplitude
1 1y Freg 2.486 BAA GHz 18,34 dBm 1 [$5] Freq 2.477 835 GHz 9.71 dBm
2 1y F 2,468 BAA GH: -51.68 dB 2 [&5] Fi 2.484 798 GH: -49.63 dB
3 1) F:ZS 2.399 480 EH; 48,34 dEm Powercsctna; 3 [¢8] F:z: 2.483 So8 EH; -51.62 dB: Powerc%tnal_s
More Hore
1 of 2 lof2
| |
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE:

7/26/2018

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

8.8.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

% Agilent 11:28:46 Jun 26, 2618 L Measure 3% Agilent 11:29:36 Jun 28, 26013 L Measure
APv8.4(861218),16080 73, Conducted B Mkrl 2,492 019 GHz APYE.4(061218),16088 23, Conducted B Mkrd 25081 GHz|
Ref 20 dBm #Atten 30 dB 7.51 dBm Meas Off Ref 30 dBm #Atten 40 dB -29.782 dBm Meas Off
#Peak 1 #Peak |
Log Log o
10 Channel Power| 19 Channel Power
dB/ 4B/
Offst Offst
19.6 18.6
dB Occupied BH dB & Occupied BH
) ul} z
J2s % 2125 i
dBm dBin
ACP ACP
#PAvy #PAvg
Center 2.408 000 GHz Span 15 MHz . . Start 30 MHz Stop 26.000 GHz . .
wRes BN 160 KHz WEH 300 K4z Sweep 1.467 ns (101 prs) || IO c:m::: #Res BH 100 kiz WBH 300 Wz Sweep 2482 5 (8190 pus) || TIE c;;::::
Marker Trace Type X Axis Amplitude Marker Trace Type # Axis Amplitude
Frag 2.482 910 GHz 7.51 dBn [&5) Freq 2.482 GHz B.95 dBum
2 1y F 2,468 BAA GH: -49.57 dB 2 1) Fi 4.8684 GH: -42.32 dB
3 1y F:z; 2.399 925 BH; -47.78 HE: Powerc%tnal_z 3 1) F:zg 7.266 EH: -39.39 dE: PowercsctDaI_E
4 (&5 Freq 25.801 GHz -20.78 dBn
More| More
lof2 1 of 2
| |
# Agilent 11:31:08 Jun 20, 2618 L Measure ¥ Agilent 11:31:48 Jun 20, 2018 L Measure
APv8.4(861218),16080 73, Conducted B Mkrl 2,441 009 GHz APYE.4(061218),16088 23, Conducted B Mikrd 25014 GHz|
Ref 26 dBm #Atten 30 dB 9.60 dBm Meas Off Ref 3@ dBm #Atten 40 dB -29.501 dBm Meas Off
#Peak #Peak [
Log Log I
10 Channel Power| 19 5 Channel Power
dB/ 4B/
Offst Offst
10.6 10.6
dB Occupied BW dB o Occupied BH
ol ] {2
C—‘é@.il QEIEM v i
m il
ACP ACP
#PAvg #PAvg
ML 52 : : Start 30 MHz Stop 26.000 GHz : :
53 o Hulti cg;:}:ﬁ #Res BH 100 kHz WBH 300 Wz Sweep 2462 5 (6190 pe || TIE CF?;::::
Jarst Marker  Trace Type W fxis Ainplitude
£ — o e 5 B ——
FTun ower Stat 3 1 Freq 7.223 o Z29.16 don ower Stat
Swp CCDF 4 (&5 F:: 25.814 GH; -20.58 dE: CCDF
Center 2.491 008 Glz Span 15 Milz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #UBH 300 kHz  Sweep 1.467 ms (1001 pts)
| |
# Agilent 11:33:13 Jun 20, 2618 L Measure ¥ Agilent 11:34:02 Jun 29, 2018 L Measure
APv8.4(861218),16080 73, Conducted B Mkrl 2,479 855 GHz APYE.4(061218),16088 23, Conducted B Mird 24.976 GHz|
Ref 26 dBm #Atten 30 dB 8.03 dBm Meas Off Ref 3@ dBm #Atten 40 dB -30.142 dBm Meas Off
#Peak 'l #Peak [
Log i Log 1
19 10
A8/ Channel Power| 4B/ Channel Power
Offst Offst
10.6 10.6
dB Occupied BW dB Z Occupied BH
ol z ] ;3
C—‘éZ.@ bty Qéz.@ = eyl
m il
ACP ACP
#PAvg #PAvg
Center 2.483 500 GHz Span 15 MHz . . Start 30 MHz Stop 26.000 GHz . .
#Res BH 100 kHz WEH 300 K4z Sweep 1.467 ne (1001 pio) || VI cg;:}:ﬁ #Res BH 100 kHz WBH 300 Wz Sweep 2462 5 (6190 pe || TIE CF?;::::
Marker Trace Type X Axis Amplitude Marker Trace Type # Axis Amplitude
1 (&5} Freg 2.479 855 GHz 8.83 dBn 1 1) Freq 2.488 GHz 5.87 dBm
2 1y F 2.484 B18 GH: -58.22 dB 2 1) Fi 4.968 GH: -42.35 dB
3 [&¥] F:::; 2,493 588 EH; -52.78 dB: Powercilba; 2 1) F:z: 7.448 EH: -48.78 dE: Powercsctnal_g
4 (&5 Freq 24.976 GHz -30.14 dBm
More| More
lof2 1 of 2
| |
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

% Agilent 14:12:14 Jun 19, 2618 L Measure H Agilent 14:13:22 Jun 19, 2018 L Measure
APu8.4(B61218),29435 TC, Conducted Mkrl 2.485 818 GHz APvE.4(B61218),29435 TC, Conducted Mkrl 2.477 B30 GHz
Ref 28 dBm #Atten 30 dB 8.35 dBm Meas Off Ref 28 dBm #Atten 38 dB 7.33 dBm Meas Off|
#Peak T #Peak 1 ‘
Log Log |
18 18
B/ Channel Power ey Channel Power
Offst Offst
18.5 185
dB Occupied BH dB Occupied BH
ol ol 2z
=11.8 [=rtapermotry -12.7
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2.400 800 GHz Span 15 MHz . . Center 2.483 500 GHz Span 15 MHz . .
#Res BH 108 kHz WBH 300 K4z Sweep 1.467 ne (1081 prsy || TIE CF?;::Z: #Res BH 100 kHz WIBH 300 Kz Sweep 1467 ms (1001 pts) || TNH c:;:;:?
Marker  Trace Type W fie Fuplitude Marker  Trace Typa W i Anplitude
1 1y Freg 2.485 A18 GHz .35 dbm 1 [$5] Freq 2.477 888 GHz 7.33 dBm
2 1y F 2,468 BAA GH: -51.72 dB 2 [&5] Fi 2.488 285 GH: -49.64 dB
3 1) F:Za 2.398 895 EH; -49.89 dEx Powercsctna,_s 3 [¢8] F:zg 2.483 So8 EH; -50.78 dB: Powerc%tna;
More Hore
1 of 2 lof2
|
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REPORT NO: 12371351-E2V2

FCC ID: PY7-26828G

DATE: 7/26/2018

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im) at 3 m (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 measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

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

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

CdBul/m)
e

‘ : Ll
4 3 ql [T )
- — S — e~ TRV T e bRl e ae e |
] T8 . 5MH=z 415
Frequency C(GH
Raorge (6H: REUAS s Do Tupe aea) FhupaMod Peaition T onge (GH: L) P b Datflvg Tope g * Hede on
1 1M(=bg M P R Lo 2 d 26
Low Channel Bandedge - H.TST 38915 11 May 2816 i 81 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 35.91 Pk 323 -21.5 46.71 - - 74 -27.29 2 263 H
2 *2.334 38.43 Pk 32.1 -21.6 48.93 - - 74 -25.07 2 263 H
3 *2.39 24.76 VALT 323 -21.5 35.56 54 -18.44 2 263 H
4 *2.372 25.34 VAIT 323 -21.4 36.24 54 -17.76 2 263 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

VERTICAL RESULT

s oL Fremont,Sm Choamber B 6 Jul 2818 Ba:42:58
- Restricted Bandedge
- Project Number: 12371351
15] |Cliant:SOMC
o IT + Support Equipment
Mad GFSKE_Low Channe
185 Tested by:12981
15|
85
G
3 75l
3 2
e
65|
35
2
7 1
45 &nAN Y ) 1
4 3
35 o= @
2.3 T8, SMHz/ Z 41
Frequerncy (GHz)
Rorge (BM: REULUB Ref /fiten jtl"'i\’? [‘jP‘ Sweep Pls  HapaMode Posilion Qagt () L Ref/ftn Dr'.-'li.n] 1\:Pr amep Pts  5epaiMede  Position
Low Chonnel Bandedze - U.TST 38315 11 Hay 2816 Rev 9.5 B Dec 2016 |
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
2 *2.363 38.47 Pk 322 -21.5 49.17 - - 74 -24.83 27 387 \2
4 *2.385 25.14 VALT 323 -21.4 36.04 54 -17.96 - 27 387 \
1 *2.39 35.69 Pk 323 -21.5 46.49 - - 74 -27.51 27 387 \
3 *2.39 24.65 VAIT 323 -21.5 35.45 54 -18.55 27 387 "

* - indicates frequency in CFR47 Pt 15 Restricted Band

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

..-,.;:—L Fremant,5m Chomber B 6 Jul 2818 88:53: 38
25 - - y

Restricted Bondedge

1151 H : | i _f’.’q'cct_ Number: 12371351

95 |'
il
|
85 g
; |
E |
3 75 B4
3 1L
) bl
65 ” H
f
_ I Ave
55) * [ A ;
.WW M..u.. Bkt ettt inoh bl sl TP PPRRYPNP NO BT S VY TORORN IO W OO R TOINY |
45f" ’ : " :
I 4
| SR - g1 L T— NP bt o fi g AT e e et s e I N S E P
j‘- -2 { $
2.48 i ) i T@. 3MH=/ ) i i ) 2.563
Freguency (GHz)
I 9,-:.9.:[«1“ :9.:?“ 9?:;1151.- -3::’.5:"1'-.5. r!:m:’ -E:T.\,-__. ?‘;a Fopalfods T?'.:::";ur _' Rorge () RELAEY Anf/filn  Datifeg Tope Samp Fia c&?.m:a'u Fasition
High Chonne! Bondedge - H.TST 38915 11 Hay 2816 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 *2.484 37.52 Pk 326 -21.5 48.62 74 -25.38 12 262 H
2 *2.484 39.99 Pk 326 -21.5 51.09 - - 74 -22.91 12 262 H
3 *2.484 25.67 VA1T 326 -21.5 36.77 54 -17.23 - 12 262 H
4 2.517 25.66 VALT 327 -213 37.06 54 -16.94 12 262 H

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

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 48 of 76

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

. L Fre: Sr ber B 6 Jul 2818 al:88:22
15
185
95
85¢
3 78l
@
65|
55 1
e
B
45 :
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315 ]
Z2.46 TE . 3MH=z/ 2
Frequerncy (GHz)
— [ tn Debiieg Type - Fia # e Pesition Rarge (Glz) I Ref/ftr  Dakiihg Type —— Pls  W5maificds  Fos
High ¢ 3915 11 Hoy 2816 81 C ]
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *2.484 36.99 Pk 326 -21.5 48.09 74 -25.91 29 262 \
2 *2.484 40.1 Pk 326 -21.5 51.2 - - 74 -22.8 29 262 \
3 *2.484 25.76 VAIT 326 -21.5 36.86 54 -17.14 - 29 262 )
4 *2.484 26.17 VAIT 326 -21.5 37.27 54 -16.73 29 262 "

* - indicates frequency in CFR47 Pt 15 Restricted Band

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

un 21 19:86:56

Frequency (GHz)

[ Rerge (8} LR Baf/Edtn  Detifvg fods Sumnp Pla  Vapafeds Fosition | Fange (G20 PR Fuf/fbin  Dutiig Fade Saorp Pis  Wupsitode Position

FCC PortI5SC 2.4GHz RSE.TST Rev 9.5 28 Jn 2818

HORIZTONAL

UL Fremont - Chomber K 2818 Jun 21 19:86: 56
Radiated Emissions 3-Meters
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T + Support Equipment
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osl : i | Tested by:45256 JB

(dBull/m)
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o
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Frequency (GHz)

[ Parge 1Bz} AR Faf/tin  Dstifvg fode Sumep Fls Vops/fode Fosition | Bangs (@) AR Finf/fikn  Dukivg Made Sunep Pis  Woupsifode  Fosition

FCC Porti5C 2, 46Hz RSE,TST Rev 5.5 28 .~ 2818 |

VERTICAL
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G
RADIATED EMISSIONS
Radiated Emissions
Marker Frequency Meter Det AF T407 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 1.984 30.94 PKFH 309 -8.7 53.14 - 134 311 H
1.986 18.4 VAIT 31 -8.7 40.7 134 311 H
2 2.031 30.56 PKFH 31.2 -8.6 53.16 277 332 H
2.03 18.28 VALT 311 -8.6 40.78 - - 277 332 H
3 *4.843 37.72 PKFH 34.1 -30.9 40.92 - - 74 -33.08 20 282 H
*4.844 25.48 VAIT 341 -30.9 28.68 54 -25.32 20 282 H
4 6.501 35.29 PKFH 35.4 -27.1 43.59 - 120 130 H
6.502 22.85 VALT 354 -27.1 31.15 - 120 130 H
5 *4.908 39.53 PKFH 34.1 -31.2 42.43 - - 74 -31.57 214 366 H
*4.909 26.15 VAIT 341 -31.2 29.05 54 -24.95 214 366 H
6 6.611 35.24 PKFH 35.5 -27.9 42.84 85 357 H
6.613 2321 VALT 35.5 -27.9 30.81 85 357 H

* - indicates frequency in CFR47 Pt 15 Restricted Band

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

MID CHANNEL RESULTS

UL Fremant - Chamber K

un 21 |8:2“3:=’Z|_
Radiated Emi

Pr
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ject Number: 12371351
i SOMC
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s Wupaifode  Position

Rev 9.5 28 Jn 2818

HORIZTONAL

(dBuU/m)

[ Parge Bz} [ Faf/Pitn  Det/Rrg Hode ‘weap

FCC Porti5C 2, 46Hz RSE,TST

gm

Frequency (GHz)
]

Fla Vopofode Fosition | Fangs (i) Fif/ftn  Dutifivg Mods Fis Woupsode FPosition

Rev 5.5 28 Jun 2818 |

VERTICAL
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G
RADIATED EMISSIONS
Radiated Emissions
Marker Frequency Meter Det AF T407 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 1.967 31.62 PKFH 309 -8.6 53.92 - 311 286 H
1.966 18.32 VAIT 30.9 -8.6 40.62 311 286 H
2 1.85 30.85 PKFH 304 -9 52.25 0 254 H
1.852 18.79 VALT 30.4 -9 40.19 - - 0 254 H
3 *4.751 37.8 PKFH 341 -30.9 41 - - 74 -33 318 106 H
*4.751 25.59 VAIT 341 -30.9 28.79 54 -25.21 318 106 H
4 6.483 35.13 PKFH 354 -27 43.53 - 54 164 H
6.482 22.83 VALT 35.4 -27 31.23 - 54 164 H
5 *4.728 38.22 PKFH 34.1 -30.7 41.62 - - 74 -32.38 84 339 H
*4.729 25.53 VAIT 341 -30.7 28.93 54 -25.07 84 339 H
6 6.499 35.16 PKFH 35.4 -27 43.56 251 123 H
6.501 22.72 VALT 354 -27.1 31.02 251 123 H

* - indicates frequency in CFR47 Pt 15 Restricted Band

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

HIGH CHANNEL RESULTS

UL Fremont - Chamber K

115

185

L L

BS

) R .

Radiated Emissions 3-Meters

Project Nusber:12371351
Tl ient: SOMC
Config:EUT + Support Equipment
Mode :BT GFSK 2488
........ Tested by:45236 JB

2818 Jun

el 22:42:13
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Rev 9.5 28 Jun 2818

HORIZTONAL

UL Fremont - Chomber K

2818 Jun 21

2e:42:13
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Radiated Emissions 3-Meters
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FCC PartiSC 2, 4GH: RSE TST
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VERTICAL
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE:

7/26/2018

Radiated Emissions

RADIATED EMISSIONS

Marker Frequency Meter Det AF T407 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)

1 1.837 31.01 PKFH 30.4 -8.9 52.51 - 45 216 H
1.836 18.49 VAIT 303 -8.8 39.99 45 216 H
2 1.839 30.89 PKFH 30.4 -8.9 52.39 114 386 \
1.838 18.53 VALT 30.4 -8.9 40.03 - - 114 386 \
3 *3.822 39.32 PKFH 33.4 -31.9 40.82 - - 74 -33.18 282 260 H
*3.822 26.72 VAIT 334 -31.9 28.22 54 -25.78 282 260 H
4 6.442 35.95 PKFH 35.4 -26.9 44.45 - 343 362 H
6.442 22.78 VALT 354 -26.9 31.28 - 343 362 H
5 *3.81 39.59 PKFH 33.4 -32 40.99 - - 74 -33.01 107 263 \
*3.813 26.71 VAIT 334 -32 28.11 54 -25.89 107 263 \
6 6.478 37.02 PKFH 35.4 -27 45.42 242 385 \%
6.476 22.77 VALT 354 -26.9 31.27 242 385 \

* - indicates frequency in CFR47 Pt 15 Restricted Band

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

9.1.2. BLUETOOTH ENCHANCED DATA RATE 8PSK MODULATION

UL Frem Sm Chomber B Jul 2818 6:51
15}
Mode:BT_BPSK_Low Chann
185 | Tested by:12981 KU
: - fa)
95 i
I
b
ast AL
Il
G |
:ﬁ 751 | -
= | |
3 i
E-J(..' ll I'
i
. / \
- !
S | J
45 P Aoyt ety s sntebiipislab RPN [P A v b ki) LN o l \ Mg
- rhndl ' I H |
4 3 T,
35 e 4 e et e S Rt TP e e e P S T g e TS R P Mgy R
2.3 T8 . SMHz/ Z 4
Frequerncy (GHz)
e (G REULUB 4 Det. [.’-( g Pls  HapaMode Position D’»\’t (G2 L Ref/ftn Du'.-'l:.g '|:pr Pts  $5epaiMede  Position
15 -6/ L " 90 WA T degs 18 R/l WRI
! | Bondedsze - H.TST 38315 11 Hay 2816 81 Dec 28
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
4 *2.384 25.19 VA1T 323 -21.4 36.09 54 -17.91 - - 7 109 H
2 *2.387 37.93 Pk 323 -21.5 48.73 74 -25.27 7 109 H
1 *2.39 37.31 Pk 323 -21.5 48.11 - 74 -25.89 7 109 H
3 *2.39 24.95 VA1T 323 -21.5 35.75 54 -18.25 - 7 109 H

* - indicates frequency in CFR47 Pt 15 Restricted Band

Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

VERTICAL RESULT

s oL Fremont,Sm Choamber B 6 Jul 2818 a1:23:57
- Restricted Bandedge
- Project Number: 12371351
15] |Cliant:SOMC
Config:EUT + Support Equipment
Mode :BT_BPSK_Low Channe
185 | Tested by: 12981 KU
15|
85
G
3 75l
3 2
e
65|
35
e 1 |
45 yo! i
9 A
35 =t =]
2.3 T8, SMHz/ Z 41
Frequerncy (GHz)
Rorge (BM: REULUB Ref /fiten jtl"'i\’? [‘jP‘ Sweep Pls  HapaMode Pesilion Qagt () L Ref/ftn Dr'.-'li.g '|\:pr amep Pts  #5epaiMede  Position
Low Chonnel Bandedze - U.TST 38315 11 Hay 2816 Rev 9.5 B Dec 2BIE
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
2 *2371 37.96 Pk 323 -21.3 48.96 - - 74 -25.04 9 269 \
4 *2.386 25.29 VALT 323 -21.4 36.19 54 -17.81 - 9 269 \
1 *2.39 35.82 Pk 323 -21.5 46.62 - - 74 -27.38 9 269 \
3 *2.39 2494 VAIT 323 -21.5 35.74 54 -18.26 9 269 "

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

1255 Fremont,Sm Chamber B 6 Jul 2818  @1:35:24
) Restricted Bondedge
e mber: 12371351
anf uT + Support Equipment
Mode :BT_BPSK_Low Channel
185¢ + Tested by: 12981 KU
[
fal
o Il
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@ | |
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55 A‘ -
M i [gﬂl AR A A A i A Ak o i M oM i
45 ; : .. ; A vk > BN ARl AArigd
A
2.46 ) ) ) T8 . 3MH=z/ 2.563
Frequency (GHz)
Tiange (62} LA Fafffiin  Dot/ing Tups Sumap Pia  Bowpafods  Position | Fange (620 R Finf/itin  Dt/ig Typs Gumep Pis  Soupaifode  Ponition
1:246-2.561 IN-EABIM B2 PERKSFar AvgORS)  lassclihta)  BIBB  WAKH 368 dega 128 i )
High Chonre| Bondedge - H.TST 38915 11 Hoy 2816 Rev 9.5 81 Dec 2816 |
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 *2.484 37.85 Pk 326 -21.5 48.95 - - 74 -25.05 360 128 H
2 *2.484 40.11 Pk 326 -21.5 51.21 - 74 -22.79 360 128 H
3 *2.484 25.93 VALT 32,6 -21.5 37.03 54 -16.97 - 360 128 H
4 *2.484 26.46 VALT 326 -21.5 37.56 54 -16.44 360 128 H

* - indicates frequency in CFR47 Pt 15 Restricted Band

Pk - Peak detector
VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

VERTICAL RESULT

, oL Fremont,Sm Chamber Jul 2818 a1:4
15}
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Frequency (GHz)
Rarge (B, FELURY [T et vy Type — Fia  FowpaMode FPosilion | Range (82 FEAL/LR Reffftin  Debfivg Type [ Pode
High | aclya 8915 11 Hoy 2816 Rev 9.5 @1 Dec 2816 |
Trace Markers
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *2.484 353 Pk 326 -21.5 46.4 - - 74 -27.6 118 114 \2
3 *2.484 25.54 VALT 326 -21.5 36.64 54 -17.36 - 118 114 \
2 2.538 38.12 Pk 327 -21.2 49.62 - - 74 -24.38 118 114 \
4 2.538 25.52 VAIT 327 -21.2 37.02 54 -16.98 118 114 "

* - indicates frequency in CFR47 Pt 15 Restricted Band

Pk - Peak detector

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

,]I_II. Fremont - Chamber K 2818 Jun 21 23:16:43
S |
Radiated Emissions 3-Meters
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VERTICAL
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G
RADIATED EMISSIONS
Radiated Emissions
Marker Frequency Meter Det AF T407 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 1.844 30.29 PKFH 30.4 -9 51.69 - 63 391 H
1.845 18.7 VAIT 30.4 -9 40.1 63 391 H
2 1.84 31.05 PKFH 30.4 -8.9 52.55 239 306 \
1.842 18.64 VALT 30.4 -8.9 40.14 - - 239 306 \
3 *4.753 38.09 PKFH 34.1 -30.9 41.29 - - 74 -32.71 103 392 H
*4.754 25.83 VAIT 341 -30.8 29.13 54 -24.87 103 392 H
4 6.001 35.96 PKFH 35.2 -28.1 43.06 - 15 164 H
6 23.74 VALT 35.2 -28.1 30.84 - 15 164 H
5 *4.777 38.19 PKFH 34.1 -30.7 41.59 - - 74 -32.41 74 236 \
*4.776 25.29 VAIT 341 -30.7 28.69 54 -25.31 74 236 \
6 5.981 36.06 PKFH 35.1 -28.4 42.76 5 117 \2
5.982 23.96 VALT 35.1 -28.4 30.66 5 117 \

* - indicates frequency in CFR47 Pt 15 Restricted Band

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

MID CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G
RADIATED EMISSIONS
Radiated Emissions
Marker Frequency Meter Det AF T407 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 1.853 309 PKFH 30.4 -9 52.3 - 228 329 H
1.852 18.86 VAIT 30.4 -9 40.26 228 329 H
2 1.845 30.69 PKFH 30.4 -9 52.09 109 314 \
1.845 18.67 VALT 30.4 -9 40.07 - - 109 314 \
3 *4.776 379 PKFH 341 -30.7 413 - - 74 -32.7 274 148 H
*4.773 25.25 VAIT 341 -30.7 28.65 54 -25.35 274 148 H
4 6.161 35.61 PKFH 353 -28.3 42.61 - 190 354 H
6.162 23.35 VALT 353 -28.3 30.35 - 190 354 H
5 *4.769 37.62 PKFH 34.1 -30.8 40.92 - - 74 -33.08 171 321 \
*4.769 25.52 VAIT 341 -30.8 28.82 54 -25.18 171 321 "
6 6.171 36.47 PKFH 353 -28.3 43.47 81 275 \2
6.171 23.53 VALT 353 -28.3 30.53 81 275 \

* - indicates frequency in CFR47 Pt 15 Restricted Band

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

HIGH CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G
RADIATED EMISSIONS
Radiated Emissions
Marker Frequency Meter Det AF T407 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 2.031 30.74 PKFH 31.2 -8.6 53.34 - 30 273 H
2.034 18.29 VAIT 31.2 -8.6 40.89 30 273 H
2 2.032 30.49 PKFH 31.2 -8.6 53.09 212 179 \
2.032 18.27 VALT 312 -8.6 40.87 - - 212 179 \
3 *4.714 37.85 PKFH 34.1 -31 40.95 - - 74 -33.05 300 174 H
*4.718 25.71 VAIT 341 -30.9 28.91 54 -25.09 300 174 H
4 6.014 36.12 PKFH 35.2 -28.1 43.22 - 126 398 H
6.014 23.6 VALT 35.2 -28.1 30.7 - 126 398 H
5 *4.719 37.63 PKFH 34.1 -30.9 40.83 - - 74 -33.17 345 223 \
*4.719 25.75 VAIT 341 -30.9 28.95 54 -25.05 345 223 "
6 5.959 36.52 PKFH 35.1 -28.7 42.92 82 365 \
5.959 24.1 VALT 35.1 -28.7 30.5 82 365 \

* - indicates frequency in CFR47 Pt 15 Restricted Band

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak

VA1T - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12371351-E2V2 DATE: 7/26/2018
FCC ID: PY7-26828G

9.2. Worst Case Below 30 MHz

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

sl Fremont,Sm Chomber B 29 Jun 2818 68:89.84

SEERT - A

g
g 84
_m
i W shetioiong,

-1 B sl —_— H
R T hilaigiribing olibeae . of
- » =
i - o e
5 B, W i
-38 R, et :
e,
-58
14 3
[T 2 g Tapt e Fia  Ppatcds P
ET Be 3BHH; T3 4 2817 Rev 9.5 81 Dec 2816
Marker Frequency Meter Det Loop Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
5 .05925 36.26 Pk 14.5 14 -80 -27.84 52.13 -79.97 3213 -59.97 - - - - 0-360
1 .06157 34.96 Pk 14.5 14 -80 -29.14 51.8 -80.94 318 -60.94 - - - - 0-360
6 .22223 46.28 Pk 13.9 15 -80 -18.32 - - - - 40.68 -59 20.68 -39 0-360
2 .22254 43.65 Pk 139 15 -80 -20.95 - - - - 40.67 -61.62 20.67 -41.62 0-360
Marker Frequency Meter Det Loop Antenna Cbl Dist Corr (dB) Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 40L0g Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
3 86126 31.93 Pk 14.1 15 -40 7.53 28.92 -21.39 - - - - 0-360
7 .87912 30.68 Pk 14.1 15 -40 6.28 28.74 -22.46 - - - - 0-360
8 3.22198 19 Pk 14.4 15 -40 -5.1 29.5 -34.6 - - - - 0-360
4 3.54634 19.46 Pk 145 15 -40 -4.54 295 -34.04 - - - - 0-360

Pk - Peak detector
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9.3. Worst Case Below 1 GHz

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

=5'RLL Fremont - Chamber L 2818 Jul 2 22:28:35

Rodioted Emissions - 3 Meters
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[ Fange (A RV Ref/fittn  Del/fvg Mode Sweep Pts  15wpa/Mode  Position | Fange (Hiz) FEUARY Ref/Fitn  Det/fhg Mode Tueep Pta  PwpaMode Fosition

FCC Pori!SC 30-1BBEMHz . TST Rev 5.5 22 Jun 2018 |

VERTICAL
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

Below 1GHz Data

Trace Markers

Marker Frequency Meter Det | AFT477 (dB/m) | Amp/Cbl(dB) | Corrected | QPk Limit(dBuV/m) | Margin | Azimuth Height | Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 89.7705 37.98 Pk 121 -31 19.08 43.52 -24.44 0-360 399 H
2 *164.9299 31.96 Pk 16.4 -30.5 17.86 43.52 -25.66 0-360 199 H
3 48.4498 39.73 Pk 13.2 -31.4 21.53 40 -18.47 0-360 100 \Y
4 105.5846 46.15 Pk 16.1 -30.9 31.35 43.52 -12.17 0-360 100 \
5 356.9204 27.44 Pk 19 -29.8 16.64 46.02 -29.38 0-360 199 H
6 392.625 27.33 Pk 19.7 -29.7 17.33 46.02 -28.69 0-360 299 \

* - indicates frequency in CFR47 Pt 15 Restricted Band

Pk - Peak detector
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REPORT NO: 12371351-E2V2
FCC ID: PY7-26828G

DATE: 7/26/2018

9.4. Worst Case 18-26 GHz

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

Trace Markers

Marker Frequency Meter Det T89 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.027 38.83 Pk 325 -24.8 -9.5 37.03 54 -16.97 74 -36.97
2 21.976 39.56 Pk 334 -25.1 -9.5 38.36 54 -15.64 74 -35.64
3 23.692 40.09 Pk 33.8 -24.3 -9.5 40.09 54 -13.91 74 -33.91
4 18.122 39.16 Pk 323 -25.6 -9.5 36.36 54 -17.64 74 -37.64
5 19.114 38.25 Pk 325 -24.7 -9.5 36.55 54 -17.45 74 -37.45
6 22.229 38.8 Pk 335 -24.6 -9.5 38.2 54 -15.8 74 -35.8

Pk - Peak detector
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10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 ) 5

Decreases with the loganthm 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 C63.4.

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

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

RESULTS
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DATE: 7/26/2018

10.1.1. AC Power Line Norm

LINE 1 RESULTS

12 UL Fr emont, CA CE R'..'ulu ) ) o ) 2 Jul 2818 28:54:28
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Forge 0¥zl ROU/UB Ref 7ttt Detfivg fode S P [ Renge M= =] Relfitln  Detiig Mode — Pl SSwpaifods  Lobel
b .TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2015
Trace Markers
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuv Class B QP Class B Avg (dB)
1 19275 33.96 Qp 0 0 10.1 44.06 63.92 -19.86 - -
2 .19275 19.76 Ca 0 0 10.1 29.86 - - 53.92 -24.06
3 .24225 27.81 Qp 0 0 10.1 37.91 62.02 -24.11 - -
4 .2355 13.23 Ca 0 0 10.1 23.33 - - 52.25 -28.92
5 4965 22.12 Qp 0 0 10.1 32.22 56.06 -23.84 - -
6 49425 10.01 Ca 0 0 10.1 20.11 - - 46.1 -25.99
7 .9825 32.42 Qp 0 1 10.1 42.62 56 -13.38 - -
8 .9825 27.65 Ca 0 1 10.1 37.85 - - 46 -8.15
9 1.96575 14.09 Qp 0 1 10.1 24.29 56 -31.71 - -
10 1.96575 7.19 Ca 0 1 10.1 17.39 - - 46 -28.61
11 18.042 26.77 Qp 1 3 10.3 37.47 60 -22.53 - -
12 18.042 17.7 Ca 1 3 10.3 28.4 - - 50 -21.6

Qp - Quasi-Peak detector

Ca - CISPR average detection
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DATE: 7/26/2018

LINE 2 RESULTS

|2 UL Fremont, CA CE Room 2 Jul 2818 28:54:28
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. TST 38915 24 Feb 2016 Rev 9.5 26 Moy 20815
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuVv Class B QP Class B Avg (dB)
13 .186 32.54 Qp 0 0 10.1 42.64 64.21 -21.57 - -
14 .1905 18.77 Ca 0 0 10.1 28.87 - - 54.01 -25.14
15 .2445 25.83 Qp 0 0 10.1 35.93 61.94 -26.01 - -
16 .2445 11.55 Ca 0 0 10.1 21.65 - - 51.94 -30.29
17 4965 22.08 Qp 0 0 10.1 32.18 56.06 -23.88 - -
18 492 11.86 Ca 0 0 10.1 21.96 - - 46.13 -24.17
19 .9825 33.33 Qp 0 1 10.1 43.53 56 -12.47 - -
20 .9825 27.21 Ca 0 1 10.1 37.41 - - 46 -8.59
21 1.9635 12.91 Qp 0 1 10.1 23.11 56 -32.89 - -
22 1.96575 6.89 Ca 0 1 10.1 17.09 - - 46 -28.91
23 17.979 28.45 Qp 1 3 10.3 39.15 60 -20.85 - -
24 18.04425 23.44 Ca 1 3 10.3 34.14 - - 50 -15.86
Qp - Quasi-Peak detector
Ca - CISPR average detection
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11. SETUP PHOTOS

ANTENNA PORT AND AC LINE CONDUCTED SETUP

ol

RF ANTENNA PORT CONDUCTED

12371351

AC LINE CONDUCTED (FRONT) AC LINE CONDUCTED (BACK)
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RADIATED RF MEASUREMENT SETUP

RS
I

o

12371351

BELOW 1GHz (BACK)

ABOVE 1GHz (FRONT)

—— 12371351

ABOVE 1GHz (BACK)
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ORIENTATIONS

X-ORIENTATION Y-ORIENTATION

Z-ORIENTATION

END OF REPORT
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