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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: BH900039BB& BH900036BB (CONDUCTED)
BH90005SBB& BH900025BB (RADIATED)
DATE TESTED: FEBRUARY 13 -28 & MARCH 2, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E (EXCEPT DFS) Complies

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

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

Approved & Released For

UL Verification Services Inc. By: Prepared By:
i - -.\\ b
HPocui ) (t—=2-
Kiya Kedida/Dan Coronia Eric Yu
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Project Engineer/Operations Leader Test Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC KDB 662911 D01 v02r01, FCC KDB 789033 D02 v02r01, 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, 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
[X] Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1)
<] Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)
[ ] Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)
Chamber G (ISED:22541-4)
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 Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively.

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

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
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

PARAMETER UNCERTAINTY
g\{(ol_r;tt(g%s'?sc&r;'olzucted Disturbance, 3.84 dB
\(;\_I?ésttocsaosi/l |(_)I(;nducted Disturbance, 3.65 dB
g\rl(oljsztt(g%soel\;ﬁglated Disturbance, 315 dB
*:,c\)largé é)ﬁlﬂSﬁzRadlated Disturbance, 30 5.36 dB
Y\é%rgtt g?ggo%alc\j/;atzed Disturbance, 432 dB
Y\é%rgé ?oazgo%%dﬁ:—lezd Disturbance, 4.45 dB
Z\é%rgé ?oaigoRo%dll\iLezd Disturbance, 524 dB

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 GSM/WCDMA/LTE Phone with BT, DTS/UNII a/b/g/n/ac & NFC.

5.1. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.2GHz Band
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mw)
802.11a CDD 2TX . .
5180 - 5240 13.81 24.04
802.11n HT20 CDD 2TX 14.13 25.88
5190 - 5230 802.11n HT40 CDD 2TX 14.48 28.05
5210 802.11ac VHT80 CDD 2TX 13.80 23.99
5.3GHz Band
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5260 - 5320 802.11a CDD 2TX 13.66 23.23
802.11n HT20 CDD 2TX 13.87 24.38
5270 - 5310 802.11n HT40 CDD 2TX 14.24 26.55
5290 802.11ac VHT80 CDD 2TX 13.61 22.96
5.6GHz Band
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5500 - 5720 802.11a CDD 2TX 13.65 23.17
5500 - 5720 802.11n HT20 CDD 2TX 13.56 22.70
5510 - 5710 802.11n HT40 CDD 2TX 14.16 26.06
5530-5690 802.11ac VHT80 CDD 2TX 14.26 26.67
5.8GHz Band
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
5745 - 5825 802.11a CDD 2TX 12.03 15.96
5745 - 5825 802.11n HT20 CDD 2TX 12.02 15.92
5755 - 5795 802.11n HT40 CDD 2TX 12.24 16.75
5775 802.11ac VHTS80 CDD 2TX 11.60 14.45

Page 9 of 272

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: 12132671-E5V2

FCC ID: PY7-11821Y

DATE: 3/8/2018

5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes Loop Type antennas, with the following maximum gains:

Peak Antenna Gain (dBi)

Frequency (GHz) Main (Chain 0) Sub (Chain 1)
5180-5320 -1.2 -5.8
5500-5700 -2.8 -5.7
5725-5850 -4.3 -7.5

5.3. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was s_atp_ XXX_0_00333_A_11.
The test utility software used during testing was Tera Term Ver 4.79.

5.4. LIST OF TEST REDUCTION AND MODES

Antenna port & Radiated Testing

Mode

Covered by

802.11a Legacy

802.11a 2TX CDD

802.11HT20 2TX STBC

802.11n HT20 2TX CDD

802.11ac VHT20 2TX STBC

802.11n HT20 2TX CDD

802.11n HT40 2TX STBC

802.11n HT40 2TX CDD

802.11ac VHT40 2TX STBC

802.11n HT40 2TX CDD

802.11ac VHTS80 2TX STBC

802.11n HT20 2TX CDD
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 30MHz, 1GHz, above 18GHz, and power line conducted emission
were performed with the EUT set to transmit at the channel with highest output power as worst-
case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, & Z, and it
was determined that X-Axis with AC/DC Adapter was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in X-Axis with AC/DC Adapter orientation.
Worst-case data rates as provided by the client were:

802.11a mode: 6 Mbps

802.11n HT20 mode: 13 Mbps (MCS8)
802.11n HT40 mode: 27 Mbps (MCS8)
802.11ac VHT80 mode: 58.5 Mbps (MCS0)

802.11ac VHT20 and VHT40 mode are different from 802.11nHT20 and HT40 only in control
messages and have the same power settings.

The simultaneous mode (SISO 2.4GHz Chain 0 and 5GHz chain 1) was checked and stand-
alone (MIMO) 2.4 GHz / 5GHz remain worst case.

NOTE: SISO mode is covered by MIMO mode due to same maximum tune-up limit (power).
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo 20B7S0A200 PCO15REW NA
AC Adapter SONY UCH12 4016W40310044 NA
DC Power Supply Ametek XT 15-4 T463 N/A

/O CABLES (CONDUCTED TEST)

1 Antenna 1 RF Shielded 0.2 To spectrum Analyzer
2 usB 1 usB Shielded 1 N/A
3 DC 1 DC Shielded 0.3 N/A

/O CABLES (RADIATED AND CONDUCTED EMISSIONS)

Shielded 3 N/A

1 usB 1 usB
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TEST SETUP

CONDCUTED TEST SETUP DIAGRAM

DC Power
Supply
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TEST SETUP

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

EUT

— : Spectrum Anahyzer

]
AC Mains
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REPORT NO: 12132671-E5V2 DATE: 3/8/2018
FCC ID: PY7-11821Y

6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 789033 D02 v02r01, Section B.

6 dB Emission BW: KDB 789033 D02 v02r01, Section C.2.

26 dB Emission BW: KDB 789033 D02 v02r01, Section C.1.

99% Occupied BW: KDB 789033 D02 v02r01, Section D.

Conducted Output Power: KDB 789033 D02 v02r01, Section E.3.b (Method PM-G)

Power Spectral Density: KDB 789033 D02 v02r01, Section F

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, G.5, and
G.6

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, and
G.5

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12132671-E5V2
FCC ID: PY7-11821Y

DATE: 3/8/2018

7. 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 SSL
Amplifier, 1 - 18GHz Miteq APS42-00T01800-25 403 o0e/23/18
Amplifier, 1 - 18GHz Miteq AFS42'°§_14°21 800-25- 4465 11/25/18
Amplifier, 10KHz to 1GHz, 32dB Keysight 8447D 10 02/14/19
Amplifier, 10KHz to 1GHz, 32dB Keysight 8447D 15 08/17/18
RF Preamplifier, 1 - 26GHz Agilent 8449B 404 07/23/18
Amplifier- 26.5-40GHz Miteq NSP 4000 SP2 T88 04/29/18
Antenna, Broadband Hybrid 30MHz to Sunol Science JB1 899 06/15/18
2000MHz
Antenna, Broadband Hybrid 30MHz to Sunol Science JB1 130 10/16/18
2000MHz
Antenna, Horn 1-18GHz ETS-Lindgren 3117 863 06/09/18
Antenna, Horn 1-18GHz ETS-Lindgren 3117 862 06/09/18
Antenna, Horn 18-26.5GHz ARA MWH-1826 T89 01/04/19
Antenna, Horn 26.5 - 40GHz ARA MWH-2640 T90 08/25/18
Antenna, Active Loop 9kHz-30MHz Com-Power Corp. AL-130R T1866 10/10/18
eart . Agilent (Keysight)
Power Meter, P-series single channel Technologies N1911A T1268 06/15/18
Power Sensor, P — series, 50MHz to 18GHz, Agilent (Keysight)
Wideband Technologies N1921A T1223 03/29/18
Agilent (Keysight)
Spectrum Analyzer, PXA, 3Hz to 44GHz Technologies N9030A T1466 04/11/18
Agilent (Keysight)
Spectrum Analyzer, PXA, 3Hz to 44GHz Technologies N9030A T1454 | 01/08/19
Agilent (Keysight)
Spectrum Analyzer, PXA, 3Hz to 44GHz Technologies N9030A T1113 12/21/18
Agilent (Keysight)
Spectrum Analyzer, PXA, 3Hz to 44GHz Technologies N9030A T1450 02/05/19
Test Receiver, EMI, 10Hz-7GHz Rhode&Schwarz ESR T1436 01/06/19
LISN FISCHER FOCLISIN0250- 11310 01/17/19
5-2-01
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, Dec 1, 2016
Antenna Port Software UL UL RF Ver 7.9, Jan 25, 2018

NOTE: *testing is completed before equipment calibration expiration date.
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REPORT NO: 12132671-E5V2

FCC ID: PY7-11821Y

DATE: 3/8/2018

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/B
B X Cycle [orrection FactojMinimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a CDD 2.027 2.065 0.982 98.16% 0.00 0.010
802.11n HT20 CDD 2.509 2.562 0.979 97.93% 0.09 0.399
802.11n HT40 CDD 1.230 1.316 0.935 93.47% 0.29 0.813
802.11ac VHT80 CDD 0.591 0.669 0.884 88.44% 0.53 1.691
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DATE: 3/8/2018

REPORT NO: 12132671-E5V2
FCC ID: PY7-11821Y

DUTY CYCLE PLOTS

— Keyoght Spectrum Analyzer - APv7 91 DLSLELLING I, Temg A [ — Keyaght Spectnam Analyzer - APv7 8 11251112506 1M, Temg A =
FCETT T YR p— . ; o son a0 [102m rry
e ] et arker 1 406.933 s #Avg Type: RMS ™ erker
PO Faw s~ Trig: Free Run «
Lol Select Marker |

arker 3 A 2.06507 ms #Avg Type: RMS .
FRO Fas == Trig: Free Run v v
o At mnsbre . Select Marker | IFGainLow
a Mkr1 406.9 ps| 1
10 d@idv  Ref 16.00 dBm 2.36 dBm
Log :
] | 2
I I Normall

¢

10 diidy_ Ref 16.00 dBm
Log o
I G Relative To
¥
1
X Axis Scale|
Time ¥ Deltal
fauto Man)
Marker Trace
Mracet, Auta i Fied
Center 5.200000000 GHz Span 0 Hz Lines! Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.933 ms {1001 pts)f| o Res BW 8 MHz #VBW 50 MHz Sweep 3.600 ms (1001 pts) off
|Peveoaradtsal 51N T FUNCTON T Fuscrionwork] _FURCTicn vaue [weafmocerelsell LT FUCTION L FUSCTION W THTFUNCTION AUE I
1 N t 522.1us 437 dBm N t 4069 us. 236 dBm
2 A1 oA 2027 ms (8) -1.87 dB 2 A1 i 2508 ms (A] 01248
-‘ at t a4l 2065 ms (4) B 24 t 8 2562ms (Al -005dB Properties»,
5 5
8 L] b
i :
H H More
10 10 10f2
i - "
sc smans, wsa [
= Keyssght Spectrum Analyzer - AP+7 31 D1ILELLZ506 M. Terg A T || o ] = Feyamght Spectrum Analyzer - APY1 SAIDIZSIL1Z506 M. Tem A [
Marker 1520.933ps ] D TYpuRNE Marker arker 1.260.000 ps aAvg Type: RMS Marker
FND-Fast —+— Trig: Free Run FHD: Fasi 5~ Trig: Free Run
(FGainLow  #Atten: 26.dB Select Marker IFGainlow  WAmen: 26 dB SelectMarker
N »
1 1
10d8/div__Ref 16.00 dBm -3.87d 10 g8/dv_ Ref 16.00 dBm
Log Log
[ {f I Normalf . ) NG ) Normal
Deltaf Delta)
Fixed| Fixed|
Center 5.190000000 GHz Span 0 Hz Center 5.210000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.533 ms (1001 pts) off| Res BW 8 MHz #VBW 50 MHz Sweep 1.267 ms (1001 pts) Offl
[uerlwaodltrelsal kL FUNCTION L FURCTION WIOTH]  FURCTIGH VaLUE [ [walmocelrelsell L] Fuerion L FUSCTION W TH] FUNCTIoN vAUe I
N t 5208 s -3.87 dBm N t 2600 us -493dBm
2 41 oA 1230 ms (8) 0.00d8 2 A1 i 591.2 s (A 2.06 dB
3 a1 t a4l 1316 ms ia) 295 dB Properties»| 24 t 8 668.5us (Al -0.35dB Properties»,
5 5
8 L]
7 T
H More| 0 More
10 10f2 10 10f2]
1 - "
sc Tysmans wsc [

DUTY CYCLE 802.11n HT40 CDD MODE
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8.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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8.2.1.802.11a 2TX CDD MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5180 21.35 21.05

Mid 5200

21.80

21.15

High 5240

22.65

21.35

LOW CHANNEL

(= eyt Spectrum Analyzer - ABY7 S1TLZSIELLZ6 M,
.

#Avg Type: RMS

[Center Freq 5.180000000 GHz

pe:

== [ Vgt Soectrm frabees - A7 S AMLESIAL 12506 1L,
e * ) 02:07:35 M peb 13,2018
Frequency enter Freq 5.180000000 GHz ahvg Type: RMS

PNO.Fast = Trig: Free Run Avg|Hold: 20120 PNO: Fast >~ Trig: Free Run Avg|Held: 20/20
IFGain:Low #Aren: 30 dB IFGain:L ow #Anen: 30 dB
Auto Tune| Auto Tune|
Ref Offset 11.2 dB Ref Offset 112 dB
0dsiciv  Ref 20.00 dBm 0dsidiv  Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq
5.180000000 GHz| 5.180000000 GHz|
StartFreq| startFreq|
5.155000000 GHz| 5.165000000 GHz|
Pl ¢ StopFreq| G ¢ StopFreq
5205000000 GHz| 5205000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
Man Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.18000 GHz Span 50.00 MHz|[-°8 Lin) Center 5.18000 GHz Span 50.00 MHz|[-°8 Lin|
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: Tgerans, : [
[ Ferught Spectnm Ay - AT S 1ULSIELLESI M, | [ ForghtSpectnm Ansyos - APTSLOISIELLISNG I, =
% * o N p—— . ) ozusi
200000000 GF #Avg Type: RMS Frequency 200000000 GF #Avg Type: RMS Frequency
Ot R (N 1 nﬁ Fas == Trig: Free Run Augi'm:‘rzmo Lol :’,ﬁ st _,l Trig: Free Run Avg\gno!::'mm
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
- Auto Tune| Auto Tune|
Ref Offset 112 dB Ref Offset 11.2 dB
0dsiciv  Ref 20.00 dBm 0dsidiv  Ref 20.00 dBm
Log - Log v
Center Freq| CenterFreq
5.200000000 GHz| 5200000000 GHz|
StartFreq| startFreq|
§.175000000 GHz| §.175000000 GHz|
7 L) Stop Freq| X ] StopFreq
5225000000 GHz| 5225000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
|Auta Man |Auto Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.20000 GHz Span 50.00 MHz|[-°8 Lin Center 5.20000 GHz Span 50.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

e
MID CHANNEL CHAIN 0

[p—
MID CHANNEL CHAIN 1
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HIGH CHANNEL

[ Keroght Spectram Ansyzer - APv7 S 1NLGISL1Z06 M. oo ] [ ermght Spectram Anyaer - APvT SIS IRL12506 M. o
5 o Gl ATO L T 02:10:44 P Feb 13, 2018
- o Frequency | Frequency
SANY TYPS RIS . SRV T RME ]
enter Fres 0000000 “:g Fast = Trig: Free Run M;M&"zm BRI ¥ i p,.é_ Fast -+~ Trig: Free Run Av;?ﬂr:rmm
IFGoimlow  #Amen: 30 dB IFGainow  #Aten: 30 dB
AMK Auto Tune| Mkr1 Auto Tune|
Ref Offset 11.2 dB e Ref Offset 112 dB . 5
10dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm S
Log - Log —
Center Freq CenterFreq|
6240000000 GHz| 5240000000 GHz
StartFreq| StartFreq
5215000000 GHz| 5215000000 GHz
$ StopFreq| 3 L) Stop Freq
5265000000 GHz| 5265000000 GHz
CF Step| CF Step|
5.000000 MHz, 5.000000 MHz|
Man Man
Freq Offset| Freq Offset|
0Hz OHz
Scale Type Scale Type
" " -
iCenter 5.24000 GHz Span 50.00 MHz||-°¢ Lin) iCenter 5.24000 GHz Span 50.00 MHz|[-°8 Lin)
#Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

T
HIGH CHANNEL CHAIN 0

[r—
HIGH CHANNEL CHAIN 1
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8.2.2. 802.11n HT20 2TX CDD MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5180 22.80 22.15

Mid 5200

22.60

22.15

High 5240

22.90

22.35

LOW CHANNEL

(= eyt Spectrum Analyzer - ABY7 S1TLZSIELLZ6 M,
.

#Avg Type: RMS
AvglHold: 20120

[Center Freq 5.180000000 GHz
PNO: Fast 5
oo

Trig: Free Run
#Amen: 30 dB

Ref Offset 112 dB

0deidiv - Ref 20.00 dBm
Log

[ Vet Spectrum Anstyces - APYI SAMIZSIRLLZ00 M.
L
-enter Freq 5.180000000 z

Avg Type: RMS

Auto Tune|

0 dBldiv
Log

PNO: Fast = Trig: Free Run Avg|Hold: 20/20

IFGain #Anen: 30 dB

Ref Offset 11.2 dB.
Ref 20.00 dBm

Auto Tune|

-

Center Freq|
5.180000000 GHez|

-

Center Freq|
5.180000000 GHz|

StartFreq| startFreq|
5.155000000 GHz| 5.165000000 GHz|
P L] Stop Freq| ¢ StopFreq
5205000000 GHz| 5205000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
Man Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.18000 GHz Span 50.00 MHz|[-°8 Lin) Center 5.18000 GHz Span 50.00 MHz|[-°8 Lin|
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: Tgerans, : [
= Ko Specram At 7SI DAL I, = [ ForghtSpectnm Ansyos - APTSLOISIELLISNG I, =
% * T * iz14a
200000000 GF #Avg Type: RMS Frequency 200000000 GF #Avg Type: RMS Frequency
Ot R (N 1 nﬁ Fas == Trig: Free Run Au;i'm:‘rzmo Lol :’,ﬁ st _,l Trig: Free Run Av;?no!::'zmo
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
- Auto Tune| Auto Tune|
Ref Offset 112 dB Ref Offset 11.2 dB
0dsiciv  Ref 20.00 dBm 0dsidiv  Ref 20.00 dBm
Log - Log v
Center Freq| CenterFreq
5.200000000 GHz| 5200000000 GHz|
StartFreq| startFreq|
§.175000000 GHz| §.175000000 GHz|
b8 ¢ StopFreq)| pLs ¢ Stop Freq|
5225000000 GHz| 5225000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
lauto Man lauto Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.20000 GHz Span 50.00 MHz|[-°8 Lin Center 5.20000 GHz Span 50.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: Tgerans, : [
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HIGH CHANNEL

[ Keroght Spectram Ansyzer - APv7 S 1NLGISL1Z06 M. oo ] [ ermght Spectram Anyaer - APvT SIS IRL12506 M. o
5 o Gl ATO L T 02:18:46 P Feb 13, 2018
- o Frequency | Frequency
SANY TYPS RIS . SRV T RME ]
enter Fres 0000000 “:g Fast = Trig: Free Run M;M&"zm BRI ¥ i p,.é_ Fast -+~ Trig: Free Run Av;?ﬂr:rmm
IFGoimlow  #Amen: 30 dB IFGainow  #Aten: 30 dB
AMK Auto Tune| Mkr1 Auto Tune|
Ref Offset 11.2 dB e Ref Offset 112 dB .
10dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log - Log —
Center Freq CenterFreq|
6240000000 GHz| 5240000000 GHz
StartFreq| StartFreq
5215000000 GHz| 5215000000 GHz
% 4 Stop Freq| 9 i P Stop Freq
5265000000 GHz| 5265000000 GHz
CF Step| CF Step|
5.000000 MHz, 5.000000 MHz|
Man Man
Freq Offset| Freq Offset|
0Hz OHz
Scale Type Scale Type
" . :
iCenter 5.24000 GHz Span 50.00 MHz||-°¢ Lin) iCenter 5.24000 GHz Span 50.00 MHz|[-°8 Lin)
#Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

T
HIGH CHANNEL CHAIN 0

[r—
HIGH CHANNEL CHAIN 1
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8.2.3. 802.11n HT40 2TX CDD MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)

Low 5190 41.50 41.00

High 5230 41.60 41.20

LOW CHANNEL

= WWW‘NWH APT 3112518112506 1M, ol & e Feysight Spectrum Analyzer - APVT 5.1M12518].12506 M. =-||-ap
) o e EFTICH pe— L ) w2201 ]
= Frequency — Frequency
m— SANY TYPS RIS ] . SRV T RME ]
SRR AR p'é F s‘ s~ Trig: Free Run Av;i‘ﬂ;dp'zﬂl?ﬂ SRR Ll PNU ; g s~ Trig: Free Run Av;?nn:rzwzn
IFGai #Aren: 30 dB e IFGain: #Anen: 30 dB "
Auto Tune| Auto Tune
Ref Offset 11.2 dB Ref Offset 112 dB.
10 dBldiv - Ref 20.00 dBm d 10 d8ldiv - Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq|
5.190000000 GHez| 5.190000000 GHz|
StartFreq| StartFreq
5140000000 GHz 5140000000 GHz,
& ] StopFreg| W ¢ StopFreq
5240000000 GHz, Mi 5240000000 GHz|
CF Step CF Step
10.000000 MHz| 10.000000 MHz|
lauto Man| lauto Man|
Freq Offset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
i A -
iCenter 5.19000 GHz Span 100.0 MHz||-°¢ Lin) iCenter 5.19000 GHz Span 100.0 MHz| [-°8 Lin)
#Res BW 820 kHz #VBW 2.4 MHz ;sweep 100.0 ms (1001 pts) #Res BW 820 kHz #VBW 2.4 MHz #sweep 100.0 ms (1001 pts)

HIGH CHANNEL

e Feysight Spectrum Analyzes - AFv7 31125181 12506 1M, ol & e Feysight Spectrum Analyzer - APVT 5.1M12518].12506 M. =-||-ap
oo« 7 an 1134 EETCH L 7 T IE TR TN p—
SATETyPec R § . ASvimypeRMO o §
SRR e | NI p,‘ﬁ Fasi —5= Trig: Free Run Av;i'»drzwzn SR TR A DN p,.é_ Fasi >~ Trig: Free Run Av;?nn:rzwzn
IFGain:Low #Aren: 30 dB L IFGain:L ow #Anen: 30 dB L
- Auto Tune| Auto Tune|
Ref Offset 112 dB Ref Offset 11.2 dB .
0dsiciv  Ref 20.00 dBm d 0dsidiv  Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq
5230000000 GHz| 5230000000 GHz|
StartFreq| startFreq|
§.180000000 GHz| §.180000000 GHz|
W "
s ¢ StopFreq| i pis $ T Stop Freq
5280000000 GHz| 5280000000 GHz|
CF Step CF Step
10.000000 MHz| 10.000000 MHz|
Man lauto Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
i i
Center 5.23000 GHz Span 100.0 MHz|[-°8 Lin Center 5.23000 GHz Span 100.0 MHz|[-°9 Lin)
[#Res BW 820 kHz #VBW 2.4 MHz ﬂswe!p 100.0 ms (1001 pts) #Res BW 820 kHz #VBW 2.4 MHz #sweep 100.0 ms (1001 pts)
: wea
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8.2.4. 802.11ac VHT80 2TX CDD MODE IN THE 5.2 GHz BAND

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)

Mid 5210 84.20 87.60

MID CHANNEL

[ Kiepaght Spectrum Anslyzer - APv7 .1 DIISIEL12506 1M, [ Feyasght Spectrum Analyzer - APv? S 1MIZSIELLZS06 M. o )

i) L N N 11:37: L N 12:25: 18
_ - : | Frequency
SANY TYPS RIS . SRV T RME ]
enter Freq 5.210000000 G,!;E, Fast —»- Trig: FreeRun Av;i‘ﬂ;ﬂ“!ﬂliﬂ AR 5.210000000 G::‘é Fasi -+~ Trig: FreeRun Av;?nn!:vzwzn
(FGoin:low  #Amen: 30.dB IFainiow  #Atten: 30 B
Auto Tune| Auto Tune
Ref Offset 11.2 dB Ref Offset 112 dB.
0desdiv - Ref 20.00 dBm 0desdiv - Ref 20.00 dBm
Log - Log -

Center Freq| Center Freq|

5210000000 GHz| 5210000000 GHz|

StartFreq| StartFreq

5110000000 GHz 5110000000 GHz,

StopFreg| T T i T T StopFreq

5310000000 GHz| 5310000000 GHz|

CF Step CF Step

20.000000 MHz| 20.000000 MHz|

lAute Man) lauto Man|

Freq Offset| Freq Offset|

0 Hz 0 Hz|

Scale Type Scale Type

i i -

Center 5.2100 GHz Span 200.0 MHz||-°¢ Lin) Center 5.2100 GHz Span 200.0 MHz| [-°8 Lin)

#Res BW 1.6 MHz #VBW 5.0 MHz #Sweep 100.0 ms (1001 pts) #Res BW 1.6 MHz #VBW 5.0 MHz #Sweep 100.0 ms (1001 pts)
: [ s Tgsmms,
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8.2.5. 802.11a 2TX CDD MODE IN THE 5.3 GHz BAND

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5260 21.90 21.70

Mid 5300

21.70

20.85

High 5320

21.85

20.85

LOW CHANNEL

e

entar req 5.260000000 GHz
PNO:

Fact o T FreeRun
IFGai #Aren: 30 dB

#Avg Type: RMS
AvglHold: 20120

Tt e Trig: FreeRun
IFGain:l ow #Anen: 30 dB

| [ ForghtSpectnm Ansyos - APTSLOISIELLISNG I, =T
L3 g 02:27.23 P Feb 13, 2018
Frequency enter Freq 5.260000000 GHz Avg Type: RMS £g| Frequsncy
— Avg|Hold: 20/20 e

6 285000000 GHz|

Auto Tune| Auto Tune
Ref Offset 112 dB Ref Offset 112 dB
0csici  Ref 20.00 dBm 0csici  Ref 20.00 dBm
108 v et .
Center Freg| CenterFreq
5260000000 GHz] 5260000000 GHz,
StartFreq StartFreq
5235000000 GHz 5236000000 GHz
P ¢ Stop Freq| s $ StopFreq

6285000000 GHz|

CF Step CF Step
5.000000 MHz| 5.000000 MHz|
Man Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.26000 GHz Span 50.00 MHz|[-°8 Lin) Center 5.26000 GHz Span 50.00 MHz|[-°8 Lin|
#Res BW 380 kHz #VBW 1.2 MHz ﬂswe!p 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #sweep 100.0 ms (1001 pts)
[ Ferught Spectnm Ay - AT S 1ULSIELLESI M, = [ ForghtSpectnm Ansyos - APTSLOISIELLISNG I, =
. G . ) 12284
% q 5.300000000 GF #Avp Type:RMS Fraguney 300000000 G #hvg Type: RS Frag ey
SR R (N 1 nﬁ Fas == Trig: Free Run Au;i'm:‘rzmo Lol :’,ﬁ st _,l Trig: Free Run Av;?no!::'zmo
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
- Auto Tune| Auto Tune|
Ref Offset 112 dB Ref Offset 11.2 dB
0dsiciv  Ref 20.00 dBm 0dsidiv  Ref 20.00 dBm
Log - Log v
Center Freq| Center Freq
5.300000000 GHz| 5.300000000 GHz|
StartFreq| startFreq|
6275000000 GHz| 6275000000 GHz|
3 ¢ Stop Freq) A L StopFreq
5.325000000 GHz| 5325000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
lauto Man lauto Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.30000 GHz Span 50.00 MHz|[-°8 Lin Center 5.30000 GHz Span 50.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz ﬂswe!p 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #sweep 100.0 ms (1001 pts)

MID CHANNEL CHAIN 0

MID CHANNEL CHAIN 1
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HIGH CHANNEL

A

5345000000 GHz|

CF Step|
5.000000 MHz|
Man

0 He|

Freq Offset|

ICenter 5.32000 GHz

[#Res BW 390 kHz #VBW 1.2 MHz

Span 50.00 MHz

Scale Type
Log Lin)

#Sweep 100.0 ms (1001 pts)

[ Vgt Spectrum Anslyzes - APv7 310118112506 M, o e [ Vet Spectrum Anstyces - APYI SAMIZSIRLLZ00 M. e
L 2 TEn L X
- o Frequency Frequency
SANY TYPS RIS . BAvg Type: RMS
enter Fres 0 “:g Fast = Trig: Free Run Avg|Held: 20120 BRI i p,.é_ Fast -+~ Trig: Free Run Avg|Hold: 20120
IFGoimlow  #Amen: 30 dB IFGainlow  #Amen: 30 dB
XM Auto Tune| Auto Tune|
Ref Offset 11.2 dB AM Ref Offset 112 dB
10dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log - Log —
CenterFreq| CenterFreq
5320000000 GHz] 5320000000 GHz|
Start Freq| StartFreq
5295000000 GHz, 5295000000 GHz|
4 y hY.
ez ¢ StopFreq| A L] StopFreq

A

5345000000 GHz|

CF Step|
5.000000 MHz
Man

Freq Offset|
OHz

Scale Type

ICenter 5.32000 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 50.00 MHz|[-°8 Lin)
#Sweep 100.0 ms (1001 pts)

T
HIGH CHANNEL CHAIN 0

[r—
HIGH CHANNEL CHAIN 1
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8.2.6. 802.11n HT20 2TX CDD MODE IN THE 5.3 GHz BAND

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5260 22.90 21.90

Mid 5300

23.35

22.00

High 5320

22.65

22.25

LOW CHANNEL

e

#Avg Type: RMS

entar req 5.260000000 GHz
PNO:

Fact o T FreeRun
IFGai #Aren: 30 dB

AvglHold: 20120

Tt e Trig: FreeRun
IFGain:l ow #Anen: 30 dB

| [ ForghtSpectnm Ansyos - APTSLOISIELLISNG I, =T
| Er—— . ) 02338 F 13, 2018
Frequency enter Freq 5.260000000 GHz Avg Type: RMS £g| Frequsncy
— Avg|Hold: 20/20 e

Auto Tune| Auto Tune|
Ref Offset 11.2 dB Ref Offset 112 dB
0dsiciv  Ref 20.00 dBm 0dsidiv  Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq
5.260000000 GHz| 5.260000000 GHz|
StartFreq| startFreq|
§.235000000 GHz| 6235000000 GHz|
3 & Stop Freq| 5 4 Stop Freq
5285000000 GHz| 5285000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
Man Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.26000 GHz Span 50.00 MHz|[-°8 Lin) Center 5.26000 GHz Span 50.00 MHz|[-°8 Lin|
#Res BW 380 kHz #VBW 1.2 MHz ﬂswe!p 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #sweep 100.0 ms (1001 pts)
[ Ferught Spectnm Ay - AT S 1ULSIELLESI M, = [ ForghtSpectnm Ansyos - APTSLOISIELLISNG I, =
% q 5.300000000 GF #Avp Type:RMS Fraguney 300000000 G #hvg Type: RS Frag ey
SR R (N 1 nﬁ Fas == Trig: Free Run Augi'm:‘rzmo Lol :’,ﬁ st _,l Trig: Free Run Avg\gno!::'mm
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
- Auto Tune| Auto Tune|
Ref Offset 112 dB Ref Offset 11.2 dB
0dsiciv  Ref 20.00 dBm 0dsidiv  Ref 20.00 dBm
Log - Log v
Center Freq| Center Freq
5.300000000 GHz| 5.300000000 GHz|
StartFreq| startFreq|
6275000000 GHz| 6275000000 GHz|
4 ¢ StopFreq| i ¢ StopFreq
5.325000000 GHz| 5325000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
lauto Man lauto Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.30000 GHz Span 50.00 MHz|[-°8 Lin Center 5.30000 GHz Span 50.00 MHz|[-°9 Lin)

#VBW 1.2 MHz asweap 100.0 ms (1001 pts}

#Res BW 380 kHz

#VBW 1.2 MHz #sweep 100.0 ms (1001 pts}

[#Res BW 380 kHz

MID CHANNEL CHAIN 0

MID CHANNEL CHAIN 1
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HIGH CHANNEL

[#Res BW 390 kHz #VBW 1.2 MHz

#Sweep 100.0 ms (1001 pts)

[ Keroght Spectram Ansyzer - APv7 S 1NLGISL1Z06 M. oo ] [ ermght Spectram Anyaer - APvT SIS IRL12506 M. o
5 ) G A0 L i 02:36:24 PMFeb 13,2018
- o Frequency | Frequency
SANY TYPS RIS . SRV T RME ]
eniter Fre 0000000GHz — 71, . .. e s RN FYRE 00GHz | g breehun  Avgiois 020
(FGoin:low  #Amen: 30.dB IFoainclow  #AREn: 30 dB
AMK Auto Tune| Mkr1 Auto Tune|
Ref Offset 11.2 dB = Ref Offset 112 dB. - z
10 defdiv Ref 20.00 dBm 10 defdiv  Ref 20.00 dBm 5
Log - Log —~
Center Freq CenterFreq|
5.320000000 GHz] 5.320000000 GHz|
StartFreq| StartFreq
5295000000 GHz| 5295000000 GHz|
i LYl
8 ¢ Stop Freq| ¥ ¢ StopFreq
5345000000 GHz| 5345000000 GHz|
CF Step| CF Step|
5.000000 MHz, 5.000000 MHz|
Wan| Man|
Freq Offset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
I I -
iCenter 5.32000 GHz Span 50.00 MHz||-°¢ Lin) iCenter 5.32000 GHz Span 50.00 MHz|[-°8 Lin)

#Res BW 390 kHz #VBW 1.2 MHz

#Sweep 100.0 ms (1001 pts)

T
HIGH CHANNEL CHAIN 0

[r—
HIGH CHANNEL CHAIN 1
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8.2.7. 802.11n HT40 2TX CDD MODE IN THE 5.3 GHz BAND

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5270 41.60 41.00
High 5310 41.60 40.90

LOW CHANNEL

e

entar req 5.270000000 GHz
PNO:

Fact o T FreeRun

= = e R TR =
: T 2 18
Fragensy, S req 5.270000000 #Avg Type: RMS sg| Frequency

p,‘u e Trig: Free Run Avg|Hold: 20120

#Avg Type: RMS
AvglHold: 20120

PG #Anen: 30 6B IFGai #Aren: 30 dB
Auto Tunef Auto Tune

Ref Offset 11.2 dB Ref Offset 112 dB

10 deidiv. - Ref 20.00 dBm d 10 deidiv Ref 20.00 dBm

Log - Log -
Center Freq CenterFreq|
5270000000 GHz| 5270000000 GHz
StartFreq| StartFreq
5220000000 GHz| 5220000000 GHz
J Y,

3 ¢ StopFreg| 5 ¢ StopFreq

5320000000 GHz| 5320000000 GHz|

CF Step CF Step
10.000000 MHz| 10.000000 MHz|
lauto Man| lauto Man|
Freq Offset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
iCenter 5.27000 GHz Span 100.0 MHz||-°¢ Lin) iCenter 5.27000 GHz Span 100.0 MHz| [-°8 Lin)
#Res BW 820 kHz #VBW 2.4 MHz ;sweep 100.0 ms (1001 pts) #Res BW 820 kHz #VBW 2.4 MHz #sweep 100.0 ms (1001 pts)
[ Vgt Soectram sty - AT S DLEIELLZS0G I, e [ Vgt Soectrm frabees - A7 S AMLESIAL 12506 1L, =
b L " it 12:07:36 PMFED 13,2018 Fraqueney L L IZALLAPHES Frequency
SANY TYPS RIS : . SRV T RME
SRR 310000000 p,é Fast —»- Trig: FreeRun Av;i‘ﬂ;dp'zﬂl?ﬂ AR 310000000 p,‘é_ Fasi -+~ Trig: FreeRun Av;?nn::vzwzn
IFainiow  WARen: 30dB \Fainiow  #Atten: 30 B
- Auto Tune| Auto Tune
Ref Offset 112 dB Ref Offset 11.2 dB
0dB/div  Ref 20.00 dBm 450 d 0Bl Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq|

5310000000 GHz| 5.310000000 GHz|

StartFreq| StartFreq
5260000000 GHz 5260000000 GHz,
g ¢ Stop Freq| StopFreq

5.360000000 GHz| 5360000000 GHz|

CF Step CF Step

10.000000 MHz| 10.000000 MHz|

Man Man

FreqOffset| Freq Offset

0 Hz 0 Hz|

Scale Type Scale Type

Center 5.31000 GHz Span 100.0 MHz|[-°8 Lin Center 5.31000 GHz Span 100.0 MHz|[-°9 Lin)

#Res BW 820 kHz #VBW 2.4 MHz #VBW 2.4 MHz

HIGH CHANNEL CHAIN 0

asweap 100.0 ms (1001 pts} #Res BW 820 kHz #sweep 100.0 ms (1001 pts}

HIGH CHANNEL CHAIN 1

Page 30 of 272

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: 12132671-E5V2

FCC ID: PY7-11821Y

DATE: 3/8/2018

8.2.8. 802.11ac VHT80 2TX CDD MODE IN THE 5.3 GHz BAND

Channel

Frequency,

(MHz)

26 dB Bandwidth

Chain 0
(MHz)

26 dB Bandwidth
Chain 1
(MHz)

Mid

5290

84.20

83.60

MID CHANNEL

[ Kiepaght Spectrum Anslyzer - APv7 .1 DIISIEL12506 1M, [ Feyasght Spectrum Analyzer - APv? S 1MIZSIELLZS06 M. o )
E § T 5 ) 124535 ]
» . ~ Frequency
SANY TYPS RIS . SRV T RME ]
enter Freq 5.280000000 G:'E Fast —»- Trig: FreeRun Av;i‘ﬂ;ﬂ“!ﬂliﬂ AR 5.290000000 G::‘é Fasi -+~ Trig: FreeRun Av;?nn!:vzwzn
IFainiow  WARen: 30dB IFainiow  #Atten: 30 B
Auto Tune| Auto Tune
Ref Offset 11.2 dB Ref Offset 112 dB.
0desdiv - Ref 20.00 dBm 0desdiv - Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq|
5290000000 GHz| 5290000000 GHz|
StartFreq| StartFreq
5150000000 GHz 5.190000000 GHz
/ ¢ )
StopFreq| StopFreq
5390000000 GHz| 5390000000 GHz|
CF Step CF Step
20.000000 MHz| 20.000000 MHz|
lAute Man) lauto Man|
Freq Offset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.2900 GHz Span 200.0 MHz||-°¢ Lin) ICenter 5.2900 GHz Span 200.0 MHz| [-°8 Lin)
#Res BW 1.6 MHz #VBW 5.0 MHz #Sweep 100.0 ms (1001 pts) #Res BW 1.6 MHz #VBW 5.0 MHz #Sweep 100.0 ms (1001 pts)
: [ : Tgsmms,
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8.2.9. 802.11a 2TX CDD MODE IN THE 5.6 GHz BAND

Channel|Frequency| 26 dB Bandwidth (26 dB Bandwidth
Chain0 Chain 1
(MHz) (MHz) (MHz)

Low 5500 21.60 21.00

Mid 5580 22.20 21.30

High 5700 21.65 21.35

144 5720 21.65 21.75

LOW CHANNEL

[ Keysight Spectrum Analyzer - AP7.51DLS1E) 12506 1M, | Keysight Spectram Anslyzes - APT S.1IIIZ518,12506 1M, o-||.ab
% s Z . s ; ] 02:48140 PHFeb 13, 2018
500000000 GI #Avg Type: RMS 500000000 GF #Avg Type:RMS  TRace[ o5 Frequency
SRR ) 1 ::ﬁ Fas == Trig: Free Run Augi'm:‘rzmo SR MR :’,ﬁ st _,l Trig: Free Run Avg\gno!::'mm
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB oerfP
- Auto Tune| Auto Tune|
Ref Offset 11.2 dB Ref Offset 11.2 dB
'J?_E:m Ref 20.00 dBm 'J?_E:m Ref 20.00 dBm
Lo v Lo v
Center Freq| Center Freq|
5500000000 GHz| 5500000000 GHz|
StartFreq| StartFreq|
5475000000 GHz| 5475000000 GHz|
W & Stop Freq| o 9 StopFreq
5525000000 GHz| 5525000000 GHz|
CF Step| CF Step|
5.000000 MHz| 5,000000 MHz|
Man lauto Man
FreqOffset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.50000 GHz Span 50.00 MHz|[-°8 L Center 5.50000 GHz Span 50.00 MHz|[-°2 Lin)
[#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
[ Keysight Spectrum Analyzer - AP7.51DLS1E) 12506 1M, | Keysight Spectram Anslyzes - APT S.1IIIZ518,12506 1M, o-||.ab
% s Z . w131 . ; ] o
580000000 GF #Avg Type: RMS s 580000000 GF #hvg Type: RMS Frequency
O R R ) 1 ::ﬁ Fas == Trig: Free Run Augi'm:‘rzmo ™ R B MR R :’,ﬁ st _,l Trig: Free Run Avg\gno!::'mm
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB -
- Auto Tune| Auto Tune|
Ref Offset 112 dB = Ref Offset 11.2 dB
0dsiciv  Ref 20.00 dBm d 0dsidiv  Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq
5,5680000000 GHz| 5.680000000 GHz|
StartFreq| StartFreq|
5565000000 GHz| 5565000000 GHz|
b(o ¢ Stop Freq) 8 9 StopFreq
5,605000000 GHz| 5,/605000000 GHz|
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
Man lauto Man
FreqOffset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.58000 GHz Span 50.00 MHz|[-°8 Lin Center 5.58000 GHz Span 50.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: Tgerans, : [
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HIGH CHANNEL

[ Vgt Spectrum Anslyzes - APv7 310118112506 M, o e [ Vet Spectrum Anstyces - APYI SAMIZSIRLLZ00 M. = ()
T v 3 . [ T v 3 T
» o Frequency Frequency
SANY TYPS RIS A BAvg Type: RMS
R i L “E Fasi —5= Trig: Free Run Avg|Hold: 20120 S PRI - p,.ﬁ_ Fast -+ 1rig: Free Run AvglHeld: 20/20
IFGoimlow  #Amen: 30 dB IFGainlow  #Amen: 30 dB
Auto Tune| Auto Tune,
Ref Offset 112 dB Ref Offset 112 dB
10dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq

5700000000 GHz|

StartFreq|
5675000000 GHz|

StopFreq| I ; "
5.725000000 GHz| i

5700000000 GHz|

StartFreq
5675000000 GHz|

¢ I : StopFreq
5725000000 GHz|

CF Step| CF Step|
5.000000 MHz 5000000 MHz|
Man Man
Freq Offset| Freq Offset|
0Hz OHz
Scale Type Scale Type
" " -
iCenter 5.70000 GHz Span 50.00 MHz||-°¢ Lin) iCenter 5.70000 GHz Span 50.00 MHz|[-°8 Lin)
#Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsa Gps1ans wsa [rm———
[ Vgt Spectrum Anslyzes - APv7 310118112506 M, oo ] [ ermght Spectram Anyaer - APvT SIS IRL12506 M. e
L 5 ) o | L 5 3 X
SANY TYPS RIS Fraquency. A SRV T RME Frigny
R Lol “E Fast = Trig: Free Run M;M&"zm S o - PHO- Fasi 5~ Trig: Free Run m;?ud:’zm
IFGain:Low : IFiGaincd #as
Auto Tune| Auto Tune,
Ref Offset 11.2 dB Ref Offset 112 dB
10dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log - Log —
Center Freq)| CenterFreq|

5.720000000 GHz|

StartFreq|
5695000000 GHz|

StopFreq| T 1 g
5745000000 GHz]

5.720000000 GHz|

StartFreq
5695000000 GHz|

StopFreq
5745000000 GHz|

CF Step| CF Step|

5000000 MHz| 5000000 MHz|

Man| Man|

Freq Offset| Freq Offset|

0 Hz 0 Hz|

Scale Type Scale Type

I i -

ICenter 5.72000 GHz Span 50.00 MHz||-°¢ Lin) ICenter 5.72000 GHz Span 50.00 MHz|[-°8 Lin)

#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

= T

s

[ ——

CHANNEL 144 CHAIN O

CHANNEL 144 CHAIN 1
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8.2.10. 802.11n HT20 2TX CDD MODE IN THE 5.6 GHz BAND

Channel|Frequency| 26 dB Bandwidth (26 dB Bandwidth
Chain0 Chain 1
(MHz) (MHz) (MHz)

Low 5500 23.40 22.20

Mid 5580 22.55 22.15

High 5700 22.90 22.70

144 5720 23.15 22.10

LOW CHANNEL

[ Keysight Spectrum Analyzer - AP7.51DLS1E) 12506 1M, | Keysight Spectram Anslyzes - APT S.1IIIZ518,12506 1M, o-||.ab
% 15 I n % 13 I . 2:54:30 P Feb 13, 2018
500000000 GF #Avg Type: RMS 500000000 GF #Avg Type: RMS A 3156 Frequency
SRR ) 1 ::ﬁ Fas == Trig: Free Run Au;i'm:‘rzmo SR MR :’,ﬁ st _,l Trig: Free Run Av;?no!::'zmo VR
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB e
. Auto Tunef Auto Tune
Ref Offset 11.2 dB Ref Offset 112 dB.
'J?_E:m Ref 20.00 dBm 'J?_E:m Ref 20.00 dBm
Lo v Lo v
Center Freq CenterFreq|
6500000000 GHz| 6500000000 GHz
StartFreq| StartFreq
5475000000 GHz| 5475000000 GHz
% ¢ StopFreq| ¥ ¢ StopFreq
5525000000 GHz| 5525000000 GHz|
CF Step| CF Step|
5.000000 MHz| 5.000000 MHz|
Man lAuto Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.50000 GHz Span 50.00 MHz|[-°8 Lin| Center 5.50000 GHz Span 50.00 MHz||-°8 Lin|
#Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
Gps1ans [

MID CHANNEL

[ Keysight Spectrum Analyzer - AP7 5.1 D125181 12506 1M, oll-a [ Keysight Spectrum Analyzer - APvT 5.1{12518) 12506 M. ==
% s Z . 011747 P Feb 13, 2018 s ; ] 25645 Feb 13,2018
580000000 GF #Avg Type: RMS 5 ““=7|  Frequency 580000000 GF #Avo Type: RMS wce[ ~aosg|  Frequency
Ot e R ) | NS — Trig: Free Run Avgi'nn:dp.mmu n Lo Fr!q Sl Hl. _,.l Trig: Free Run Avg\gno!dp:'zbfm TV
PNO: Fost PHO: Fast I
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB -
- Auto Tune| Auto Tune|
Ref Offset 112 dB = Ref Offset 11.2 dB
0dsiciv  Ref 20.00 dBm d 0dsidiv  Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq
5,5680000000 GHz| 5.680000000 GHz|
StartFreq| StartFreq|
5565000000 GHz| 5565000000 GHz|
b L] StopFreq)| H 4 Stop Freq
5605000000 GHz| 5,/605000000 GHz|
CF Step | CF Step
5.000000 MHz| 5.000000 MHz|
Man lauto Man
FreqOffset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.58000 GHz Span 50.00 MHz|[-°8 Lin Center 5.58000 GHz Span 50.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: Tgerans, : [
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HIGH CHANNEL

5.725000000 GHz|
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8.2.11. 802.11n HT40 2TX CDD MODE IN THE 5.6 GHz BAND

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)

Low 5510 41.70 40.90

Mid 5550 41.70 41.10

High 5670 41.50 41.20

142 5710 41.50 41.00
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8.2.12. 802.11ac VHT80 2TX CDD MODE IN THE 5.6 GHz BAND

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)

Low 5530 83.80 83.80

High 5610 84.00 83.60

138 5690 84.00 83.40

LOW CHANNEL

= WSMMF‘N.VH APT 3112518112506 1M, e Feysight Spectrum Analyzer - APVT 5.1M12518].12506 M. =-||-ap
: - . : PRI e
— Frequency
m_ﬂs— SATETyPec R . ASvimypeRMO ]
S RGERE 30000000 p,é F H —». Trig: Free Run Av;L;rzmzn AR 30000000 p,‘é Fasi -+~ Trig: FreeRun Av;?nn:rzwzn
IFGai #Aren: 30 dB IFGain:l ow #Anen: 30 dB =
Auto Tune| Auto Tune|
Ref Offset 11.2 dB Ref Offset 112 dB
0dsiciv  Ref 20.00 dBm d 0dsidiv  Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq
5.5630000000 GHz| 5.630000000 GHz|
StartFreq| startFreq|
§.430000000 GHz| 5.430000000 GHz|
g ¢ StopFreq P 9 i StopFreq
5630000000 GHz| 5630000000 GHz|
CF Step CF Step
20.000000 MHz| 20.000000 MHz|
Man lauto Man
FreqOffset| Freq Offset
0 Hz 0 Hz|
Scale Type Scale Type
i i -
Center 5.5300 GHz Span 200.0 MHz|[-°8 Lin) Center 5.5300 GHz Span 200.0 MHz|[-°8 Lin|
#Res BW 1.6 MHz #VBW 5.0 MHz ﬂswe!p 100.0 ms (1001 pts) #Res BW 1.6 MHz #VBW 5.0 MHz #sweep 100.0 ms (1001 pts)

HIGH CHANNEL

= meamwn APT 3112518112506 1M, ol & e Feysight Spectrum Analyzer - APVT 5.1M12518].12506 M. =-||-ap
) o i L ) 3:14:48 PM Peb 13, 2018
Frequency — Frequency
m— SANY TYPS RIS . SRV T RME ]
S RGERE 510000000 p'é F s‘ —». Trig: Free Run Av;i‘ﬂ;ﬂ“!ﬂl?ﬂ AR 510000000 p,‘g ; y —»- Trig: Free Run Av;?nn::vzwzn
IFGai #Aren: 30 dB IFGain: #Anen: 30 dB e
Auto Tune| Auto Tune
Ref Offset 11.2 dB Ref Offset 112 dB.
'J?_E:m Ref 20.00 dBm 'J?_E:m Ref 20.00 dBm
Lo v Lo v
Center Freq| CenterFreq|
5610000000 GHz] 5610000000 GHz|
StartFreq| StartFreq
5510000000 GHz 5510000000 GHz,
ol y
e T ¢ StopFreg| % L] StopFreq
5.710000000 GHz| 5.710000000 GHz|
CF Step| CF Step|
20,000000 MHz| 20.000000 MHz|
Wan| lauto Man|
Freq Offset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
i i -
Center 5.6100 GHz Span 200.0 MHz||-°¢ Lin) Center 5.6100 GHz Span 200.0 MHz| [-°8 Lin)
#Res BW 1.6 MHz #VBW 5.0 MHz ;sweeu 100.0 ms (1001 pts) #Res BW 1.6 MHz #VBW 5.0 MHz l:sweep 100.0 ms (1001 pts)
wsa

Page 38 of 272

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: 12132671-E5V2

FCC ID: PY7-11821Y

DATE: 3/8/2018

CHANNEL 138

A

5.790000000 GHz|

CF Step|
20.000000 MH|
Man

0 He|

Freq Offset|

ICenter 5.6900 GHz

#Res BW 1.6 MHz #VBW 5.0 MHz

Span 200.0 MHz

Scale Type
Log Lin)

#Sweep 100.0 ms (1001 pts)

[ Vgt Spectrum Anslyzes - APv7 310118112506 M, o e [ Vet Spectrum Anstyces - APYI SAMIZSIRLLZ00 M. e
L Q an L T 03:17:30 PMFeb 13, 2018
- G o Frequency | Frequency
SANY TYPS RIS . aAvg Type: RMS 3
enter Fres 0 “:g Fast = Trig: Free Run Avg|Held: 20120 BRI i p,.é_ Fast -+~ Trig: Free Run Avg|Hold: 20120
IFGoimlow  #Amen: 30 dB IFGainlow  #Amen: 30 dB
AMkr1 Auto Tune| AMKr Auto Tune|
Ref Offset 11.2 dB e Ref Offset 112 dB s
10dB/div  Ref 20.00 dBm 10 dB/div  Ref 20.00 dBm
Log - Log —
CenterFreq| CenterFreq
5690000000 GHz, 5690000000 GHz|
Start Freq| StartFreq
5590000000 GHz, 5550000000 GHz|
Wit R ’
Liv ¢ StopFreg| g StopFreq

A

5.790000000 GHz|

CF Step|
20.000000 MHz|
Man

Freq Offset|
OHz

Scale Type

ICenter 5.6900 GHz

#Res BW 1.6 MHz #VBW 5.0 MHz

Span 200.0 MHz| [-°8 Lin)
#Sweep 100.0 ms (1001 pts)

[
CHANNEL 138 CHAIN 0

[r—
CHANNEL 138 CHAIN 1

Page 39 of 272

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: 12132671-E5V2 DATE: 3/8/2018
FCC ID: PY7-11821Y

8.2.13. 802.11a 2TX CDD MODE IN THE 5.8 GHz BAND

Channel|Frequency| 26 dB Bandwidth [26 dB Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)

Low 5745 22.00 21.45
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High 5825 22.15 21.50
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