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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: NVIDIA
EUT DESCRIPTION: Portable Gaming Device
MODEL: P2523
SERIAL NUMBER: P2523-E02-50929
DATE TESTED: NOVEMBER 21-DECEMBER 15, 2014
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

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

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

Approved & Released For Prepared By:

UL Verification Services Inc. By:

e . %
th’m““i @‘

DAN CORONIA KIYA KEDIDA
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WISE PROJECT LEAD WISE LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
Page 6 of 185
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
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: 14U19497-E8V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR 47
Part 15 Subpart E, FCC KDB 662911, 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(IC: 2324B-1) [ ] Chamber D(IC: 2324B-4)
X] chamber B(IC: 2324B-2) [ ] chamber E(IC: 2324B-5)
X] Chamber C(IC: 2324B-3) [ ] chamber F(IC: 2324B-6)
[ ] Chamber G(IC: 2324B-7)
[ ] chamber H(IC: 2324B-8)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313. Chambers A
through H are covered under Industry Canada company address code 2324B with site numbers 2324B -1
through 2324B-8, 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
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 9KHz to 30 MHz 2.14dB
Radiated Disturbance, 30 to 1000 MHz 4,98 dB
Radiated Disturbance, 1000 to 6000 MHz 3.86 dB
Radiated Disturbance,6000 to 18000 MHz 423 dB
Radiated Disturbance, 18000 to 26000 MHz 5.30dB
Radiated Disturbance,26000 to 40000 MHz 5.23dB

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

5.1. DESCRIPTION OF EUT

The EUT is a Portable Gaming Device.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Total Output Total Output

Power Power

(MHz) (dBm) (mWw)
5180 - 5240 802.11a 14.9 30.90
5745 - 5825 802.11a 14.8 30.20
5180 - 5240 802.11n HT20 15.05 31.99
5745 - 5825 802.11n HT20 15.9 38.46
5180 - 5240 802.11n HT40 14.57 28.64
5755 - 5795 802.11n HT40 18.42 69.50
5210- 5210 802.11ac HT80 15.95 39.36
5775 - 5775 802.11ac HT80 16.68 46.56

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna for the 802.11a, 802.11n/ac HT20, 802.11n/ac HT40, 802.11n/ac
HT80 modes with maximum peak gains as described below:

Core0 Corel
5180-5320 3.21 4.2
5745-5825 4.44 5.17
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List of test reduction and modes covering other modes:

Authorized Frequency Band (Antenna port & Radiated Testing)
Frequency Range Mode Covered by
(MHz)
5180- 5240 802.11a legacy 1TX 802.11a 2TX CDD
5180- 5240 802.11HT20 1TX 802.11n HT20 2TX CDD
5180- 5240 802.11HT20 2TX STBC 802.11n HT20 2TX CDD
5180- 5240 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX STBC 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX CDD 802.11n HT20 2TX CDD
5190- 5230 802.11n HT40 1TX 802.11n HT40 2TX CDD
5190- 5230 802.11n HT40 2TX STBC 802.11n HT40 2TX CDD
5190- 5230 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX STBC 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX CDD 802.11n HT40 2TX CDD
5210 802.11ac VHTS80 1TX 802.11ac VHT80 2TX CDD
5210 802.11ac VHT80 2TX STBC 802.11ac VHT80 2TX CDD

Authorized Frequency Band (Antenna Port & Radiated Testing)
Frequency Mode Covered by

Range (MHz)

5745 - 5825 802.11a Legacy 1TX 802.11a CDD 2TX

5745 - 5825 802.11n HT20 1TX 802.11n HT20 CDD 2TX
5745 - 5825 802.11n HT20 STBC 2TX 802.11n HT20 CDD 2TX
5745 - 5825 802.11ac VHT20 1TX 802.11n HT20 CDD 2TX
5745 - 5825 802.11ac VHT20 STBC 2TX 802.11n HT20 CDD 2TX
5755 - 5795 802.11n HT40 1TX 802.11n HT40 CDD 2TX
5755 - 5795 802.11n HT40 STBC 2TX 802.11n HT40 CDD 2TX
5755 - 5795 802.11ac VHT40 1TX 802.11n HT40 CDD 2TX
5755 - 5795 802.11ac VHT40 STBC 2TX 802.11n HT40 CDD 2TX
5775 802.11ac VHT80 1TX 802.11ac VHT80 CDD 2TX
5775 802.11ac VHT80 STBC 2TX 802.11ac VHT80 CDD 2TX
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to transmit at
the channel with highest output power as worst-case scenario.

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

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps

802.11n HT20mode: MCSO

802.11n HT40mode: MCSO

802.11ac VHT80mode: MCSO

All conducted testing was performed in n-mode only for HT20/40, which covers ac-mode testing.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter NVIDIA SPAO11AUSW R43001 N/A

I/O CABLES

1 DC Power|1 Mini USB Shielded 1.2m N/A

TEST SETUP

The EUT is setup as a stand-alone device.
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SETUP DIAGRAM FOR TESTS

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer |Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 [12/20/14
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01179 [02/26/15
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/08/15
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 [01/28/15
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 |10/22/15
Preamplifier, 40 GHz Miteq NSP4000-SP2 |C00990 |08/02/15
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 N/A 03/06/15
Antenna, Horn, 18 GHz ETS 3117 C01022 02/21/15
Antenna, Horn, 40 GHz ARA MWH-2640/B C00981 06/28/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 12/17/15
Peak Power Meter Agilent / HP E4416A C00963 [12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 [12/13/15
LISN, 30 MHz FCC 50/250-25-2 C00626  |01/14/15
Reject Filter, 5.725-5.825 GHz Micro-Tronics BRC13192 N02676 CNR

aretraceable to NIST USA.

NOTE: The calibration interval of the above test instruments is 12 months and the calibrations

Test Software List

Description Manufacturer Model Version
Radiated Software UL UL EMC Version 9.5, 07/22/14
Conducted Software uL UL EMC Version 9.5, 05/17/14
Antenna Port Software UL UL RF Version 2.1.1.1, 1/20/15
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test
Section Section Condition Result
Occupied Band width
15.407 (a RSS-247 N/A Pass
§ @) (26dB)
§15.407 RSGSZ'Z447 6dB Band width (5.8Ghz) >500KHzZ Pass
RSS-247 <24dBm (FCC) /
8§15.407 (a)(1) 6.2 TX Cond. Power5.15-5.25 <23 dBm or Pass
) <10+10L0og(99% BW) (IC)
RSS-247 |TX Cond. Power 5.725- Conducted
815.407 (a)(3) 6.2.4 5 850 <30dBm Pass
8§15.407 RSS-247
PSD (5.15-5.25 PSD (5.15-5.25 Pass
@1 6.2 ( ) ( )
8§15.407 RSS-247
. <
@)@3) 6.2.4 PSD (5.8GHz) 30dBm per 500kHz Pass
815.207(a) RSS-GEN |AC Power Line conducted .
1 P
§15.407(b)(6) 8.8 emissions Section 10 ass
8§15.407(b) & | RSS-GEN [|Radiated Spurious < .
54dBuV. Radiated P
15.209 8.9/7 _|Emission uv/m adiate ass
15. - i -
§15.407 RSS-247 |Dynamic Frequency N/A Radiated / Pass
(h)(2) 6.3 Selection Condcuted
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. 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)
802.11a 1.427| 1.527 0.935| 93.5% 0.29 0.701
802.11n HT20 1.335| 1.435 0.930 93.0% 0.31 0.749
802.11n HT40 0.355( 0.455 0.781 78.1% 1.07 2.815
802.11ac HT80 0.191| 0.291 0.655| 65.5% 1.84 5.244
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8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

Agilent Spectrum Analyzer - Swept SA
U RL RF S0 DC SENSE:INT]| ALIGN AUTO D6:43:02 P¥Dec 04, 2014
#Avg Type: RMS TRACE 3456 Frequency
PNO: Fast —»— 1rig:Free Run T

IFGain:Low Atten: 28 dB

DETfP PPPP P
Auto Tune|

Ref Offset 12.09 dB
E%gBldiv Ref 30.00 dBm

Center Freq|
5.200000000 GHz|

i

StartFreq|
5.200000000 GHz

StopFreq|
5.200000000 GHz

Center 5.200000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #/BW 50 MHz Sweep 2.133 ms (1001 pts) 8.000000 MHz|

il T FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man
a2 1.427 ms (&) 0.97 dB

T467 us 17.67 dBm
1527 ms (A} 052 dB FreqOffset
76.80 us 17.68 dBm 0 Hz

nR.

Mo owO~NOREN =S

=
@
o]

[@ STATUS|
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DUTY CYCLE 802.11n HT20 MODE

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 06:17:24 PMDec 09, 2014

Ref Offset 11.65 dB
Ref 30.00 dBm

PNO: Fast —»— 1rig:FreeRun T

IFGain:Low

#Avg Type: RMS TRACE 56 Frequency

HAtten: 34 dB oEr|P

Auto Tune|

W

Center Freq|
5.200000000 GHz|

StartFreq|

5.200000000 GHz|

Stop Freq|

5.200000000 GHz|

Center 5.200000000 GHz
Res BW 8 MHz

A2 t (A
t

&)

k.

t
t

CONANDEN =

Span 0 Hz CF Ste

#/BW 50 MHz Sweep 1.880 ms (601 pts) 8.000000 MH‘;

1.336 ms (A)
2444 us
1.435 ms (&)
2444 us

FUNCTION | FUNCTION WIDTH FLINCTION VALUE Auto Man

Freq Offset

1329 dBm 0 Hz

[@ STATUS|
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DUTY CYCLE 802.11n HT40 MODE

Agilent Spectrum Analyzer - Swept SA

RL RF 506  DC SEMNSE:IMNT]| ALIGN AUTO 06:16:17 PMDec 05, 2014
’7 ‘ #Avg Type: RMS TRACE|: 5456 Frequency
PNO: Fast —=— 1rig: Free Run T
IFGain:Low #Atten: 34 dB DET|P
Auto Tune|
Ref Offset 11.65 dB
10 dBidiv_ Ref 30.00 dBm
Log |
i | Center Freq|
oo 3 el 5.230000000 GHz
000
400
StartFreq
e 5.230000000 GHZ]
300
-400
00 Stop Freq|
500 5.230000000 GHz
Center 5.230000000 GHz Span 0 Hz CFStep
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz
[MRR[MoDE[TRC[SCLl ¢ ] v [ __FUNCTIon ] Auto Man
1 A2 t (&) 3582 us (A) 273dB
2 F t 7560 us 558 dBm
3 Ad t A 4548 us (AY 0.25 dB FreqOffset
4 F t 75.80 us 5.58 dBm
5 0Hz
6
7
8
9
10
11
12
IMSG %STATUS
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DUTY CYCLE 802.11ac HT80 MODE

Agilent Spectrum Analyzer - Swept SA

i RL RF S0 Dt SENSE:INT] ALIGNAUTO | D6:14:38 PMDec 05, 2014
#Avg Type: RM$S TRACE 3456 Frequency
PNO: Fast —»— 1rig:FreeRun T
IFGain:Low #Atten: 34 dB oeT|P
Auto Tune|
Ref Offset 11.65 dB
10 dBidiv_ Ref 30.00 dBm
Log ‘
oo i Center Freq
0.0 > 5.210000000 GHz|
e
0.00
100
StartFreq
< 5.210000000 GHz
-300 -
-4010
500 Stop Freq|
500 5.210000000 GHz|
Center 5.210000000 GHz Span 0 Hz CFsStep
Res BW 8 MHz #VBW 50 MHz Sweep 520.0 ps (601 pts) 8.000000 MHz|
FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man
A2 a) 190.7 us (A) 3.79dB
F t 1621 us 222 dBm
Ad t (A 2912 us (A) 0.11 dB Freq Offset
F t 162.1 us 2 dBm 0 Hz

Imaowmﬂmmhmma

=
@
o

I% STATUS|
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9. MEASUREMENT METHOD
789033 D02 General UNII Test Procedures New Rules v01

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used for
power and PPSD

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS
Averaging and duty cycle correction is used.

26 dB and 6dB Emission BW: KDB 789033 D02 v01, Section C.

99% Occupied BW: KDB 789033 D02 v01, Section D.

Conducted Output Power: KDB 789033 D02 v01, Section E.2.d and E.3.b (Method PM-G).

Power Spectral Density: KDB 789033 D02 v01, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01, Sections G and H.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G and H.
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10. ANTENNA PORT TEST RESULTS SISO Chain 0 and 1

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules vO1: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and
max hold.

RESULTS
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10.1.1.

6 dB BANDWIDTH PLOTS AND TABLE

802.11a 5.8GHz TEST RESULT TABLE (Chain 0) LOW CHANNEL
WL :
: Fraquency
enter Freq 5.745000000 GI;::“:U:‘: -_‘_-‘ :’::';;r;" RAvg Type: RMS - :
Ref Offset 1200 48 AMKr1 16,480 8 MHz AutoTune
0de/di_Ref 30.00 dBm 0.59 dB
Frequency 6 dB Minimum CenterFreq
q g q 6.745000000 GHz
Channel (MHz) Bandwidth Limit
(MHz) (MHz) StartFreq
— ' 6.728550000 GHz
Low 5745 16.480 0.5 b :
N Stop Freq|
Middle 5785 16.351 0.5 | Lf 5781350000 Gz
ngh 5825 16 384 0 5 TN e L \"p y s.zmcusnsp:l:';
] il V| Jaute Man|
Freq Offset
0 Hz|
Center 5.74500 GHz Span 32.70 MHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 3.13 ms (1001 pts)
sa Tgsrarus
MID CHANNEL HIGH CHANNEL
L ; W T = 3 WL . TGN AT 52,30
enter Freq 5.785000000 G,Hz.wme I — #Avg Type: RMS : o Frequency enter Freq 5.625000000 GHz . .‘ S Bhvg Type: RMS e : Frequency
IFGaindow © Aen: 28 dB LEEP IFGaintos © ARen: 28 4B g
Ref Offset 1208 8 AMKr1 16.351 4 MHz Auto Tunei Ref Offset 1209 48 AMKr1 16,384 5 MHz Auto Tune
[0 geiely_Ref 30.00 dBm -0.92 dB 10deidie_Ref 30.00 dBm -0.31 dB
Center Freq| CenterFreq|
5.785000000 GHz 6.826000000 GHz
StartFreq)| | | StartFreq|
‘ 142 142
L T P SR P $ 5768450000 GHz % L ' 6808450000 GHz|
StopFreq| T Stop Freg|
1 5801550000 GHz 5841550000 GHz
A i
CF Step | " . CF Step
i1 I It 3310000 MHz| { T ALY 3310000 MHz|
f I i [pute Man It {1 lauto Man
FreqOffset| Freq Offset
0 Hz| 0 Hz|
Center 5.78500 GHz Span 33.10 MHz Center 5.82500 GHz Span 33.10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.20 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz ‘Sweep 3.20 ms (1001 pts)
= [A sa Tgsrarus

Page 23 of 185

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l
FAX: (510) 661-0888

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




REPORT NO: 14U19497-E8V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

802.11a 5.8GHz TEST RESULT TABLE (Chain 1) LOW CHANNEL
e o R P 201
i #Avg Type: RMS maloiog|  Frequency

Tt 36 8 PR
AMKr1 16.38 MHz AutoTune

P " owsds
Frequency 6 dB Minimum CenterFreq
- - - 6.745000000 GHz

Channel (MHz) Bandwidth Limit
(MHz) (MHz) StartFreq
. . Y 6.730000000 GHz
Low 5745 16.380 0.5 e

N Stop Freq
Middle 5785 16.440 0.5 6760000000 G
High 5825 16.380 0.5 L
T e Man
Freq Offset
0Hz

Center 5.74500 GHz Span 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.93 ms (1001 pts)

wsa [Rm—
MID CHANNEL HIGH CHANNEL
Iy WL : T
] #Ava Type: RMS Frequency #Avg Type: RMS Tmace Frequency

S w r T e 25 a8 ey
et Offset 1208 dB AMKr1 16.44 MHz Ao Tung e Offset 1209.48 AMkr1 16.38 MHz Auto Tune

|9 ey Ref 30.00 dBm -0.70 dB 19deidic_Ref 30.00 dBm 0.40 dB
Center Freq| CenterFreq|
5.784850000 GHz 6.825000000 GHz
StartFreq)| ‘StartFreq|
| A 5.769850000 GHz "_-'_ 5810000000 GHz

et ) P T e T L T
] Stop Freq| Stop Freq
) ! 6.799850000 GHz| 5840000000 GHz|
o

§ CF Step CF Step
i Ay 3000000 MHz| 0 T 3000000 MHz|
auto Wan| Auto Man|
Freq Offset| Freq Offset|
0Hz 0Hz

Center 5.78485 GHz Span 30.00 MHz Center 5.82500 GHz Span 30.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.93 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.93 ms (1001 pts)

fisratus wsa [Rm—
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10.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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10.2.1.

26 dB BANDWIDTH PLOTS AND TABLE

802.11a 5.2GHz TEST RESULT TABLE (Chain 0)

LOW CHANNEL

WL :
enter Freq 5.180000000 GHz - #avg Type: RMS Frequency
PNO: fast =+ Trig:Free Run v
IFGaintos  ARen: 28 4B [ F
Ref Offset 1202 48 AMKr1 21,67 MHz Auto Tune
0de/di_Ref 30.00 dBm -0.07 dB
q CenterFreq|
Channel Frequency 26 dB Bandwidth 5180000000 GHz
(MHz) (MHz)
‘StartFreq
6.165000000 GHz
Low 5180 21.670
N N X Stop Freg|
Middle 5200 21.830 e ssomon
i i CF Ste|
High 5240 21.670 5 crse
lAauta Man
Freq Offset
0 Hz|
Center 5.18000 GHz Span 50.00 MHz
#Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (601 pts)
wsa Tgarerus
"L = mo o T 0 OMDN LM [ WL N IGUATO | (10 MO OLZOM |
enter Freq 5.200000000 GHz - vy Type: RMS requency enter Freq 5.240000000 GHz [ Favy Type: RMS 58 reduency
PHO: Fast —» 11ig Free Ru o PNO: Fast - Trig:Free Run a
IFGaindow  Aen:28 dB IFGaintos  ARen: 28 4B
A 5 THz Auto Tune| A 21 67 MHz Auto Tune
Ref OFfset 1202 8 AMKr1 21,83 MHz e Offset 120248 AMKr1 21,67 MHz
0geicly_Ref 30.00 dBm -2.34 dB 0de/di_Ref 30.00 dBm 0.18 dB
Center Freq| CenterFreq|
5.200000000 GHz 6240000000 GHz
StartFreq)| StartFreq|
5.175000000 GHz 6215000000 GHz
Stop Freq . Stop Freq|
o] T. 5.225000000 GHz / X 5265000000 GHz
i 9 i 4
. CF Step CF Step
A" 5000000 MHz| 5.000000 MHz|
Auto Man lAauta Man
FreqOffset| Freq Offset
0 Hz| 0 Hz|
Center 5.20000 GHz Span 50.00 MHz Center 5.24000 GHz Span 50.00 MHz
#Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (601 pts) #Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (601 pts)
sc. Terams wsa Tgarerus
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802.11a 5.2GHz TEST RESULT TABLE (Chain 1)

LOW CHANNEL

IGHAUTD | 055338 PMDec 04, 2014
BAvg Type: RMS e[ —ooo—|  Frequency
—  Trig: e S
Fainiow * Atan:28 48 wrpFREEE
e Offset 1209.48 AMKr1 21.70 MHz Auto Tune
odeidivy  Ref 30.00 dBm -0.06 dB
Log
. CenterFreq|
ch | Frequency 26 dB Bandwidth 180000000 Gtz
anne
(MHz) (MHz)
‘StartFreq|
- - 6.166000000 GHz
Low 5180 21.670
N Stop Freq
Middle 5200 21.830 R 5206000000 G
s
H piS
CF Ste|
High 5240 21.670 sonshtep
v O auta Man
blana Iy % N
Freq Offset
0Hz
Center 5.18000 GHz Span 50.00 MHz
#Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (1001 pts)
wsa Lgsranus
" "
] #Ava Type: RMS Frequency WAvg Type: RMS Frequency
PHO: Famt () T1ig: FrasRun PO Fasi Cpl TH9: :
IFGainLow Atten: 28 dB IFGainLow Atten: 28 dB
Auto Tune| A 21 65 MHz Auto Tune
Ref Offset 12.09 4B » Ref Offset 1209 d8 AMkr1 21.65 MHz
0dsiciv  Ref 30.00 dBm -0.03 dB odeidivy  Ref 30.00 dBm -0.37 dB
Log Log
Center Freq| CenterFreq|
5.200000000 GHz, 6240000000 GHz
StartFreq)| ‘StartFreq|
5.175000000 GHz] 5215000000 GHz
) Stop Freq| Stop Freq
! 142 6226000000 GHz| { .. 6265000000 GHz|
Mo ¢ P [ J
. CF Step| CF Step|
ol T e 5.000000 MHz| ¥ 5000000 MHz|
A il | Y | |fte Man e | [Pt Man)
/ P
Freq Offset| Freq Offset|
0Hz 0Hz
Center 5.20000 GHz Span 50.00 MHz Center 5.24000 GHz Span 50.00 MHz
#Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (1001 pts) #Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (1001 pts)
Tgsmaus Lgsranus
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802.11a 5.8GHz TEST RESULT TABLE (Chain0)

Frequency 26 dB Bandwidth
Channel (MHz) (MHz)
Low 5745 23.080
Middle 5785 23.330
High 5825 22.000

Agilent Spectrum Analyzer - Swept SA
L 5

LOW CHANNEL

Offset 1209 dB

Ref
0deldiv Ref 30.00 dBm
Log

enter Freq .5.745000000 GHz
PHO:

IFGain

Trig: Frae Run

B
cLuw Atten: 28 4B

BAvg Type: RMS TRACE

0352907 PMDec (4, 2014

AMKr1 23.08 MHz
-0.04 dB

Frequency

Auto Tune|

Center 5.74500 GHz
#Res BW 240 kHz
=

#VBW 750 kHz

Span 50.00 MHz
#Sweep 100 ms (601 pts)

Center Freq|
5.745000000 GHz|

‘StartFreq|
6.720000000 GHz

Stop Freq
6.770000000 GHz|

CF Step|
5.000000 MHz|

aute Man|

Freq Offset
0 Hz|

MID CHANNEL

Ref Offset 12.08 dB

0ceidv - Ref 30.00 dBm
Log

AL 00
enter Freq 5.785000000 GHz
PHO:

Tast —— Trig:Free Run
IFGainLow Atten: 28 dB

Frequency

AMkr1 23.33 MHz Auto Tunei

0.64 dB

Ref Offset 1209 dB

0deldiv Ref 30.00 dBm
Log

WL :
enter Freq 5.825000000 GHz
PG
[

PG Tast =+ Trig:Free Run
FGainlow  Atten:28

BAvg Type: RMS

AMkKr1 22.00 MHz
0.06 dB

Frequency

Auto Tune|

o

Center Freq|
5.785000000 GHz]

StartFreq)|
5760000000 GHz|

Stop Freq|
’ a2 6810000000 GHz|

CF Step|
5.000000 MHz|
Aute Man|

Freq Offset|
0Hz

Center 5.78500 GHz
#Res BW 240 kHz

#VBW 750 kHz

Span 50.00 MHz
#Sweep 100 ms (601 pts)

Tsrams

s
T

Center Freq|
5825000000 GHz|

‘StartFreq|
65800000000 GHz|

Stop Freq
6850000000 GHz|

CF Step|
5.000000 MHz|

aute Man|

Freq Offset|
0Hz

Center 5.82500 GHz
#Res BW 240 kHz

#VBW 750 kHz

Span 50.00 MHz
#Sweep 100 ms (601 pts)
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802.11a 5.8GHz TEST RESULT TABLE (Chain1)

LOW CHANNEL

ISHAUTD | 031433 FMDec 04, 2014
HAvg Type: RMS TR Frequency
—  Trig: e S
Fainiow * Atan:28 48 wrpFREEE
AMKr1 24.25 MHz Auto Tune
Ref Offset 12,09 dB
odeidivy  Ref 30.00 dBm 0.88 dB
Log
. CenterFreq|
Frequency 26 dB Bandwidth 745000000 Gtz
Channel
(MHz) (MHz)
‘StartFreq|
6.720000000 GHz
Low 5745 24.250
N Stop Freq
Middle 5785 21.900 s 6770000000 Gz
b
- ps )
4 { CF Ste|
High 5825 25.500 . || sovamom
| |aute Man|
Freq Offset
0Hz
Center 5.74500 GHz Span 50.00 MHz
#Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (1001 pts)
wsa Lgsranus
" "
] #Ava Type: RMS Frequency #Avg Type: RMS Frequency
0 Fast (5 Trig: Free Run PNG: Fast o1 119" H
IFGainLow Atten: 28 dB IFGainLow Atten: 28 dB
Auto Tune| A 25 50 MHz Auto Tune
Ref Offset 12.08 dB . Ref Offset 12,09 dB AMkr1 25.50 MHz
0dsiciv  Ref 30.00 dBm -0.02 dB odeidivy  Ref 30.00 dBm 0.30 dB
Log Log
Center Freq| CenterFreq|
5.785000000 GHz, 6.825000000 GHz
StartFreq)| ‘StartFreq|
5.760000000 GHz 5800000000 GHz
StopFreq| . Stop Freq
g 14 6810000000 GHz| | A2 6850000000 GHz|
e ] wr # o
el L9 Fir i,
CF Step k' CF Step
5.000000 MHz| 5.000000 MHz|
Auto Man lauto Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 5.78500 GHz Span 50.00 MHz Center 5.82500 GHz Span 50.00 MHz
#Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (1001 pts) #Res BW 240 kHz #VBW 750 kHz #Sweep 100 ms (1001 pts)
Tgsmaus Lgsranus
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10.3. 99% BANDWIDTH

None; for reporting purposes only.

RESULTS
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10.3.1.

99% BANDWIDTH PLOTS AND TABLE

802.11a 5.2GHz TEST RESULT TABLE (Chain 0)

LOW CHANNEL

Channel FH—:&&LL'le;cy 99% ?I\a/llrli‘;\“dth
Low 5180 16.85
Middle 5200 16.86
High 5240 16.86
Worst 16.86

;l ‘ T R
enter Freq 5.180000000 GHz [ Conur e SN0 GHE e SN
WFGainLew  WAtten: 25 48 Radio Devics: BTS
Ref Offset 12.02 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq
5.1B0000000 GHz|
CF Step|
iCenter 5.18 GHz Span 50 MHz [auto Man
[#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
[o] Bandwidth Total Power 22.5 dBm Freq Offset
OH
16.852 MHz i
Transmit Freq Error -3.956 kHz OBW Power 99.00 %
x dB Bandwidth 21.50 MHz x dB -26.00 dB
Tgsranus

MID CHANNEL

Agilent Spectrum Analyzer - Occupied BW.

HIGH CHANNEL

WL : F T e e T p—
7 Center Freq; 5240000000 GHz adio Std: Nane
enter Freq 5.240000000 GHz o valHaid: 1007100
WIFGain:Lew #Atten: 28 dB Radia Device: BTS
Ref Offset 1202 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|

6240000000 GHz|

L 06
Centar Frag: 5200000000 GHz Frequency
enter Freq 5.200000000 GHz A - AvalHoie: 100100
MEGainlow  #Atten: 28 dB
Ref Offset 12,02 dB.
10 dB/div Ref 30,00 dBm
Log
Center Freq
5200000000 GHz|
CF Step|
5.000000 MHz|
ICenter 5.2 GHz Span 50 MHz |auto Man
[#Res BW 200 kHz #VBW 620 kHz #Sweep 100
QOccupied Bandwidth Total Power 22.0 dBm FreqOffset|
0H
16.855 MHz ’
Transmit Freq Error <5475 kHz OBW Power 99.00 %
x dB Bandwidth 21.54 MHz x dB -26.00 dB

CF Step|
iCenter 5.24 GHz Span 50 MHz [auto Man
[#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,

[o] Bandwidth Total Power 22.0 dBm Freq Offset
OH
16.858 MHz i
Transmit Freq Error -6.828 kHz OBW Power 99.00 %
x dB Bandwidth 21.52 MHz x dB -26.00 dB
Tgsranus
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REPORT NO: 14U19497-E8V2
FCC ID: VOB-P2523

DATE: JULY 12, 2016

802.11a 5.2GHz TEST RESULT TABLE (Chain 1)

LOW CHANNEL

——— BT —
Trig-Free Run AvglHeld: 100100
HIFGain:Low #Aren: 28 4B Radio Device: BTS
Ref Offset 1208 dB
0dBidy Ref 10.00 dBm
Log
i CenterFreq|
ch | Frequency 99% Bandwidth 6180000000 GHz
anne
(MHz) (MHz)
Low 5180 16.51
Middle 5200 16.51
High 16.51 CF ste
g 5240 5.000000 Msz
‘Center 5.18 GHz Span 50 MHz [auto Man|
Worst 16.86 #Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.4 dBm Freq Offset
16.509 MHz o
Transmit Freq Error 41.511 kHz OBW Power 99.00 %
x dB Bandwidth 20.88 MHz x dB -26.00 dB
vsa Tgerers
- | Contar Freq: 6 200000000 0Fz o sti None | Freauency i Fadio Sumane. | Frequency
— Trig:Free Run ‘Avg[Hold: 1001100 ) | Trig:Frae e valHold: 100100 g
MEGainLaw  #Atten: 28 dB Radie Device: BTS MEGainlew  HAren:28 4B Radie Davice: BTS
Ref Offset 1209 dB
Ref Offset 1209 dB
I{f;;r'»f:}h Ref 10,00 dBm 10 dBidiv R;f 11{.00 dBm
g Log
Genter Freq CenterFreq
£:200000000 GHz] 5240000000 GHz
CF Stey
ICenter 5.2 GHz Span 50 MHz £000000 MHFZ do0o e
: futo Wan) Center 5.24 GHz Span 50 MHz |0 M
[PRes BW_200 kHz #VBW 620 kHz #Sweep 100 LsRes BW 200 kHz #VBW 620 kHz #Sweep 100 ms| [— o
Occupied Bandwidth Total Power 11.2 dBm FreqOffset Occupied Bandwidth Total Power 10.4 dBm FreqOffset|
O H:
16.510 MHz i 16.508 MHz
Transmit Freq Error 42.850 kHz OBW Power 99.00 % Transmit Freq Error 40.664 kHz OBW Power 99.00 %
x dB Bandwidth 2090MHz  xdB -26.00 dB x dB Bandwidth 2089MHz X dB -26.00 dB
= Terams FiRm——
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DATE: JULY 12, 2016

802.11a 5.8GHz TEST RESULT TABLE (Chain 0)

LOW CHANNEL

Agilent Spectrum Analyzer - Occupied BW.
L 5

= Frea: - Frequency
enter Freq 5.745000000 GHz ] EA_:_MI'FP-q 5 "ﬂmﬂ::;::m .
HEGainLaw  #Atten: 28 dB
Ref Offset 12.09 dB
10 dBidiv Ref 30.00 dBm
Log
CenterFreq
R 5.745000000 GH
ch | Frequency 99% Bandwidth §
anne
(MHz) (MHz)
Low 5745 16.92
Middle 5785 16.95
i CF Ste|
High 5825 16.96 i
ICenter 5.745 GHz Span 50 MHz [auto Man|
[#Res BW 200 kH; #VBW 620 kH #Sw 100
Worst 16.96 es Iz 1z eep ms
Occupied Bandwidth Total Power 21.3 dBm Freq Offset
16.916 MHz or
Transmit Freq Error 10.264 kHz OBW Power 99.00 %
x dB Bandwidth 21.68 MHz x dB -26.00 dB
wsa Tgsranus
y W [ TN p— AL : s St None | Frequency
enter Freq 5.785000000 GHz Sorear e TR0 O g Nen enter Freq 5.825000000 GHz ST SEON00 0T g e SN
HIFGainiLaw #Amten: 28 dB Radio Device: BTS WIFGainLaw #Aren: 28 4B Radio Device: BTS
Ref Offset 12,09 dB. Ref Offset 12.09 dB
10 dB/div Ref 30,00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq CenterFreq
5.785000000 GHz| 5825000000 GHz|
CF Step CF Step
5.000000 MHz|
ICenter 5.785 GHz Span 50 MHz |auto Man) ICenter 5.825 GHz Span 50 MHz [auto Man|
[#Res BW 200 kHz #VBW 620 kHz #Sweep 100 [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
QOccupied Bandwidth Total Power 21.7 dBm FreqOffset| Occupied Bandwidth Total Power 21.8 dBm Freq Offset
16.953 MHz " 16.964 MHz o
Transmit Freq Error -10.076 kHz OBW Power 99.00 % Transmit Freq Error -13.927 kHz OBW Power 99.00 %
x dB Bandwidth 22.32 MHz x dB -26.00 dB x dB Bandwidth 21.75 MHz x dB -26.00 dB
s Tgsmans wsa Tgsranus
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REPORT NO: 14U19497-E8V2
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DATE: JULY 12, 2016

802.11a 5.8GHz TEST RESULT TABLE (Chain 1) LOW CHANNEL
i = Frequency
== Trigs AvgiHold: 1001100
HEGainLaw  #Atten: 28 dB
Ref Offset 12.09 dB
10 dBidiv Ref 10.00 dBm
Log
CenterFreq
Channel Frequency 99% Bandwidth iS00m0 Gtz
(MHz) (MHz)
Low 5745 16.51
Middle 5785 16.52
High 16.52 SFsten
g 5825 ICenter 5.745 GHz Span 50 MHz [auto Man|
WOI’St 16 52 [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms,
. Occupied Bandwidth Total Power 12.8 dBm Freq Offset
16.514 MHz or
Transmit Freq Error 45.051 kHz OBW Power 99.00 %
x dB Bandwidth 20.93 MHz x dB -26.00 dB
Tgsranus
i e " e
Genter Fraq: 5785000000 GHz Radio 5td: None Frequency I ] Radio 5td: None Frequency
“» Trig-Free Run Avg|Hold: 1001100 Trig-Free Run AvglHeld: 100100
HIFGainiLaw #Amten: 28 dB Radio Device: BTS WIFGainLaw #Aren: 28 4B Radio Device: BTS
Ref Offset 12,09 dB. Ref Offset 12.09 dB
10 dB/div Ref 10,00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
Center Freq CenterFreq
5.785000000 GHz| 5825000000 GHz|
CF Step CF Step
5.000000 MHz|
ICenter 5.785 GHz Span 50 MHz |auto Man) ICenter 5.825 GHz Span 50 MHz [auto Man|
[#Res BW 200 kHz #VBW 620 kHz #Sweep 100 [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
QOccupied Bandwidth Total Power 12.8 dBm FreqOffset| Occupied Bandwidth Total Power 12.9 dBm Freq Offset
16.519 MHz " 16.518 MHz o
Transmit Freq Error 44.249 kHz OBW Power 99.00 % Transmit Freq Error 43.778 kHz OBW Power 99.00 %
x dB Bandwidth 20.92 MHz x dB -26.00 dB x dB Bandwidth 20.93 MHz x dB -26.00 dB
Tgsmans Tgsranus

Page 34 of 185

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (5

FORM NO: CCSUP4701I

10) 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: 14U19497-E8V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

10.4. AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as an offset
in the power meter to allow for direct reading of power.

RESULTS
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10.4.1. 802.11a MODE IN THE 5.2 GHz BAND
Chain0
Channel|Frequency] Avg Power
(MHz) (dBm)
Low 5180 14.50
Mid 5200 14.20
High 5240 14.10
Worst 14.50
Chainl
Channel|Frequency|] AvgPower
(MHz) (dBm)
Low 5180 14.80
Mid 5200 14.90
High 5240 14.50
Worst 14.90
10.4.2. 802.11a MODE IN THE 5.8 GHz BAND
Chain0
Channel|Frequency| AvgPower
(MHz) (dBm)
Low 5745 14.80
Mid 5785 14.70
High 5825 14.60
Worst 14.80
Chainl
Channel|Frequency| Avg Power
(MHz) (dBm)
Low 5745 13.00
Mid 5785 13.00
High 5825 13.00
Worst 13.00
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REPORT NO: 14U19497-E8V2 DATE: JULY 12, 2016
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10.5. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB emission
bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the peak power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point
U-NII devices operating in this band may employ transmitting antennas with directional gain greater
than 6 dBi without any corresponding reduction in transmitter conducted power. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information. The operator of the U-NII device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems employing
high gain directional antennas are used exclusively for fixed, point-to-point operations.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
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DATE: JULY 12, 2016

10.5.1. 802.11a MODE IN THE 5.2 GHz BAND (Chain 0)
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 21.67 16.9 3.21
Mid 5200 21.83 16.9 3.21
High 5240 21.67 16.9 3.21
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.27 19.06 24.00 11.00 | 10.00 | 11.00
Mid 5200 24.00 22.27 19.06 24.00 11.00 | 10.00 | 11.00
High 5240 24.00 22.27 19.06 24.00 11.00 10.00 11.00
Duty Cycle CF (dB)| 0.29 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 14.50 14.79 24.00 -9.21
Mid 5200 14.20 14.49 24.00 -9.51
High 5240 14.10 14.39 24.00 -9.61
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 4.972 5.26 11.00 -5.74
Mid 5200 5.322 5.61 11.00 -5.39
High 5240 5.468 5.76 11.00 -5.24
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10.5.2.

Bandwidth and Antenna Gain

802.11a MODE IN THE 5.2 GHz BAND (Chain 1)

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 21.7 16.5 4.20
Mid 5200 21.55 16.5 4.20
High 5240 21.65 16.5 4.20
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.18 17.98 24.00 11.00 | 10.00 | 11.00
Mid 5200 24.00 22.18 17.98 24.00 11.00 | 10.00 | 11.00
High 5240 24.00 22.18 17.98 24.00 11.00 10.00 11.00
Duty Cycle CF (dB)| 0.29 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 14.80 15.09 24.00 -8.91
Mid 5200 14.90 15.19 24.00 -8.81
High 5240 14.50 14.79 24.00 -9.21
PPSD Results
Channel | Frequency [ Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 5.470 5.76 11.00 -5.24
Mid 5200 5.299 5.59 11.00 -5.41
High 5240 4.948 5.24 11.00 -5.76
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10.5.3. 802.11a MODE IN THE 5.8 GHz BAND (Chain 0)
Bandwidth and Antenna Gain
Channel | Frequency | Min Min | Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5745 23.1 16.9 4.44
Mid 5785 23.3 17.0 4.44
High 5825 22.0 17.0 4.44
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit [PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [(@Bm)| (dBm) | (dBm)
Low 5745 30.00 29.27 35.27 29.27 | 30.00 | 30.00 | 30.00
Mid 5785 30.00 29.27 35.27 29.27 | 30.00 | 30.00 | 30.00
High 5825 30.00 29.27 35.27 29.27 | 30.00 | 30.00 | 30.00

Duty Cycle CF (dB)| 0.29 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency [ Chain 0| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)

Low 5745 14.80 15.09 29.27 -14.18
Mid 5785 14.70 14.99 29.27 -14.28
High 5825 14.60 14.89 29.27 -14.38

PPSD Results

Channel | Frequency | Chain 0| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) [ (dBm) (dBm) (dB)
Low 5745 5.18 5.47 30.00 -24.54
Mid 5785 5.14 5.43 30.00 -24.57
High 5825 5.22 5.51 30.00 -24.49
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10.5.4. 802.11a MODE IN THE 5.8 GHz BAND (Chain 1)
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 24.5 16.5 5.17
Mid 5785 21.9 16.5 5.17
High 5825 25.5 16.5 517
Limits
Channel [ Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit [PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [ (dBm)| (dBm) | (dBm)
Low 5745 30.00 29.27 35.27 29.27 | 30.00 | 30.00 30.00
Mid 5785 30.00 29.27 35.27 29.27 | 30.00 | 30.00 30.00
High 5825 30.00 29.27 35.27 29.27 | 30.00 | 30.00 30.00

Duty Cycle CF (dB)| 0.29 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel [ Frequency | Chain O | Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 13.00 13.29 29.27 -15.98
Mid 5785 13.00 13.29 29.27 -15.98
High 5825 13.00 13.29 29.27 -15.98
PPSD Results
Channel [ Frequency | Chain O | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 5.20 5.49 30.00 -24.51
Mid 5785 4.93 5.22 30.00 -24.78
High 5825 5.02 5.31 30.00 -24.69
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PSD 11a_ 5.2 Chain 0 Mid Ch PSD 11a_ 5.2 Chain 1 Mid Ch
RL [ T SENSENT N T T s T T LISUAITO | 090503 PMDSE 11, 2014
] #hvg Type: RMS TRACE 56 requency | Ehug Type: RMS TRAGE 6 Frequency
PHO: Wids 5= Trig:Free Run AuglHold: 1001100 G- Wide —>~ Trig: Free Run Buwg|Hold: 1001100 Tl
IFGaimlow  Atten:30 4B Woaindow  Amen:30 dB il
et Ot 118 Mkr1 5.202 73 GHZ Auto Tunei et Offact 11 8 Mkr1 5.198 26 GHZ] AutoTune
10dady__Ref 30.00 dBm 5.322 dBm) 0 devciy_Ref 30.00 dBm 5.299 dBm
°g od
g Center Freq| Center Freq|
a § 5200000000 GHz| 4 5200000000 GHz|
StartFreq| | StartFreq|
5.185000000 GHz, 5.185000000 GHz
Stop Freq Stop Freq|
5215000000 GHz 5215000000 GHz
‘Center 5.20000 GHz Span 30.00 MHz CFStep ‘Center 5.20000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3000000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3.000000 MHz|
Man Man
520273 GHz 5.322 dBm 5.198 26 GHz 5299 dBm
§20000 GHz 3468dBm Eanc Pover 2183 MHz 16.484 dBm 620000 GHz 2805dBm BandPowsr 2156 MHz 16275 dBm
FreqOffset| Freq Offset
0Hz] 0Hz
wsa Tysmns sc [
PSD 11a_ 5.8 Chain 0 Mid Ch PSD 11a_ 5.8 Chain 1 Mid Ch
RL wF SENSENT LIy 8T0 | 03.43:49 PMDec 11,2014 AL B lwa o SENSENT LISHATO | 093150 PMDsc 11, 2014
#hvg Type: RMS K |  Frequency ] #hvg Type: RMS A so|  Frequency
PRowae == Trig: AuglHold: 100100 b RO Wie —= Trig: Free Run AvglHold: 1001100 TYRELA it
IFGainlow  Atten: 30 dB o1 FGaindow  Atien: 30 dB il
7] Aute Tune| ] Auto Tune|
et Omaet 11 4B Mkr1 5.783 74 GHZ e Ofaet 11 4B MKr1 5.782 00 GHZ]
10deicly__Ref 30.00 dBm 5.144 dBm) 19 cveiv_Ref 30.00 dBm 4.927 dBm
Center Freq| Center Freq|
4 5.785000000 GHz i 4 5.785000000 GHz
StartFreq| StartFreq|
5.770000000 GHz, 6.770000000 GHz
Stop Freq Stop Freq|
5800000000 GHz 5800000000 GHz
‘Center 5.78500 GHz Span 30.00 MHz CFStep 'Center 5.78500 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3000000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts) 3.000000 MHz|
Man Man
783 74 GHz 5.144 dBm 4527 dBm
796 00 GHz 3396dBm Eanc Pover 2333 MHz 16,383 dBm 2839dBm BandPowsr 2190 MHz 16:427 dBm
FreqOffset| Freq Offset
0Hz] 0Hz
sc pmns = Tgemms
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REPORT NO: 14U19497-E8V2 DATE: JULY 12, 2016
FCC ID: VOB-P2523

11. ANTENNA PORT TEST RESULTS MIMO

11.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules vO1: The transmitter output is connected
to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.

KDB Reference
662911 D01 Multiple Transmitter Output v02r01

RESULTS
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11.1.1. 6 dB BANDWIDTH PLOTS AND TABLE
802.11n 5.8GHz HT20 TEST RESULT TABLE
':re(l‘\‘/l‘;ez’)‘cy Chain 0 Chain 1 Limit
(MHz) (MHz) (MHz)
5745 17.608 17.643 0.5
5785 17.615 17.635 0.5
5825 27.330 17.579 0.5
CHAIN O
LOW CHANNEL MID CHANNEL HIGH CHANNEL

VB 300 kHz

‘Span 35.50 Mz
Sweep 340 ms (1001 pis)

VB 300 kHz

‘Span 35.30 Mz
Sweep 340 ms (1001 pis)

center 5.52500 Gz
2Ros BW 100 kHz

‘Span 35.30 Mz
VB 300 kHz Sweep 340 ms (1001 pis)

CHAIN 1

LOW CHANNEL

MID CHANNEL

HIGH CHANNEL

|Center 574500 GHz
oes BW 100 ki

Span 35.50 Mz
Sweep 340 ms (1001 pts)

VB 300 KHz

|Center 5.78500 GHz
oes BW 100 ki VB 300 KHz

Span 35.20 Mz
Sweep 340 ms (1001 pts)

|Center 5.82500 GHz
oes BW 100 ki

Span 35.30 Mz

VB 300 KHz Sweep 340 ms (1001 pts)

NOTE:
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802.11n 5.8GHz HT40 TEST RESULT TABLE

6 dB BW 6dBBW | minimum
Fre&‘i‘ency Chain 0 Chain 1 Limit
(MHz) (MHz) (MHz) (MHz)
5755 35.937 36.059 0.5
5795 36.350 36.158 0.5
CHAIN 0
LOW CHANNEL HIGH CHANNEL

Ref Offset 1209
10 diciy_ Ref 30.00 dBm

an 72.60 MHz

Spi
Sweep 7.00 ms (1001 pts)

Center 5.75500 GHz

#Res BW 100 kiz #VBW 300 kHz

Ref Offset 1209
e Ref 3000 dBm

Center 5.79500 GHz an 72.70 MHz
#VBW 300 kHz

Sp
#Res BW 100 kHz Sweep 7.00 ms (1001 pts)

CHAIN 1

LOW CHANNEL

HIGH CHANNEL

[y 3
enter Freq 5.755000000 GHz

e P Ty TN

Ref Cffsot 624 48
10 s Ref 30.00 dBm

Span 7270 MHz
Sweep 7.00 ms (1001 pts)

Center 5.75500 GHz

#Res BW 100 kHz HVBW 300 kHz

AL 8
enter Freq 5.795000000 GHz

n0: o THEFras B
eunton "+ Atan-34 a8
Ref Ofset .84 o8
10 dBJdi Ref 30.00 dBm
|Center 5.79500 GHz. Span 72.60 MHz
[#Res BW 100 kHz #VEW 300 kHz Sweep 7.00 ms (1001 pts)
Tpbns

NOTE:
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802.11ac HT80 5.8GHz HT40 TEST RESULT TABLE

Frequency
(MHz)

6 dB BW
Chain O
(MHz)

6 dB BW
Chain 1
(MHz)

Minimum
Limit
(MHz)

5775

75.49

75.66

0.5

"L G mo T T [ RL N TGN AT
enter Freq 5.775000000 GHz . #ivg Type: RMS Frequancy enter Freq 5.775000000 GHz . Wivg Typs: RS Frequency
0 Tas 5 Trig: Fres Ru “ BiG: Tast (. Trig: Free Run
IFGainLow Atten: 28 dB IFGainLow Atten: 34 dB
A 25 49 MHz Auto Tune| A 25 66 MHz Auto Tune
Ref OFfset 1208 4B BMKr1 75.49 MHz Ref Ofset6.54 dB AMKr1 75,68 MHz
0geicly_Ref 30.00 dBm 0.43 dB 0de/ai_Ref 30.00 dBm 0.92 dB
Center Freq| CenterFreq|
5.776000000 GHz 6775000000 GHz
StartFreq)| StartFreq|
6.703375000 GHz 6.700826000 GHz
I | 1A
\\(i , ] L) ,'J.‘.l.v_' X
N | Stop Freq)| \V»‘-'-—w.‘l\-'-‘-" Ult,fl. ‘N H__,.. I.._ Ly ‘ J’ Stop Freq|
5846625000 GHz P o 5849175000 GHz
t ] ]
] [ " CF Step CF Step
YN Y W Tl ]| 14325000 Mz 14835000 MHz
AT T |aute Man| N LN ) Auto Man|
e i L L
Freq Offset| Freq Offset
0Hz 0Hz
Center 5.77500 GHz Span 143.3 MHz Center 5.77500 GHz Span 148.4 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.7 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 14.2 ms (1001 pts)
Terams [/
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11.1.2

6 dB BANDWIDTH MID CH PLOTS

11n HT20 5.8 Chain 0 Mid Ch

Agilent Spectrum

11n HT20 5.8 Chain 1 Mid Ch

AL P lma ot SEuEE T ENET 03:15:19PHDoc O = =T .
enter Freq 5.785000000 GHz . #ivg Type: RMS s reaueney enter Freq 5.765000000 GHz . reaueney.
0: Wiide 5 Trig: Free Run T WO, Vids. Trig: Frae Run b
IFGainLow Atten: 28 dB cetF FRE IFGaindow Atten; 34 4B werF FRF
et Offset 1208 dB AMKr1 17.614 7 MHz Ao Tung Ref Offset .54 48 AMKr1 17.635 2 MHz Auto Tune
0By Ref 30.00 dBm -0.52 dB 10d8/diy  Ref 30.00 dBm -0.01 dB
Log Log
Center Freq| Center Freq|
5.785000000 GHz] 5.785000000 GHz|
StartFreq) ‘StartFreq|
142 6.767350000 GHz] 6.767400000 GHz|
b f ¥
| Sty mbien o iin ot
Stop Freq| AN J Stop Freq|
6802650000 GHz| 1 6802600000 GHz|
i s d
W \
I Wl CF Step | h CF Ste
| b LT ! MU 3530000 MHz| i 3520000 MHz|
(Wit | I} aute Wan| o W , Auto Man|
A |-‘ oY SRR
1 0 o
Freq Offset| " Freq Offset
0 Hz| 0 Hz|
Center 5.78500 GHz Span 35.30 MHz Center 5.78500 GHz Span 35.20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.40 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 3.40 ms (1001 pts)
s fismamus wsa Iglsmamus

11n HT40 5.8 Chain 0 Low Ch

Agilert Spectrum

11n HT40 5.8 Chain 1 Low Ch

kL T SE=. S CETITEET - m HE. .
enter Freq 5.755000000 GHz . #ivg Type: RMS magfsose| Prequency enter Freq 5.755000000 GH reaueney.
NG Fost Trig: Free Run i = T TRl
IFGain:Low Atten: 28 dB ! R EER
et Offset 1208 dB AMKr1 35.937 0 MHz Ao Tung Ref Offset .54 48 AMKr1 36,059 2 MHz Auto Tune
0By Ref 30.00 dBm -1.45 dB 10d8/diy  Ref 30.00 dBm 0.54 dB
Log Cog
Center Freq| Center Freq|
5.755000000 GHz| 6.765000000 GHz|
StartFreq)| StartFreq|
- { . i 6718700000 GHz| 6718660000 GHz|
gt b e el . "
3 ) ) b "
StopFreq 7 e i o Lt T A 4 StopFreq
¥ ! 6.791300000 GHz| I 6.791350000 GHz|
! ) |
i i
™ Vil Ul i 8 1
sttt A L T CF Step 1 X CF Ste
1 7260000 MHz| ] 7270000 MHz|
Auto Man| P A L g 1, | e Man
I T
LA
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Center 5.75500 GHz Span 72.60 MHz Center 5.75500 GHz Span 72.70 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.00 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 7.00 ms (1001 pts)
s Tgsmanus wsa Lgsranus

11ac HT80 5.8 Chain 0 Low Ch

Agilert Spectrum

11ac HT80 5.8 Chain 1 Low Ch

"L P mo I SEE T ALIGHA =T — WL T AIGHAUT E
enter Freq 5.775000000 GHz . #hvg Type: RMS maElaasE|  rreaueney enter Freq 5.775000000 GHz ) Wivg Type: RMS reaueney
PHO: Tast o Trig:Frae Run PG Tast o1 Trig: Frae Run
\FGsindow © Atten:28 d8 A Atten: 34 4B
et Offset 1208 dB AMKr1 75.49 MHz Ao Tung Ref Offset .54 48 AMKr1 75.66 MHz Auto Tune
10d8idiv Ref 30.00 dBm 0.43 dB 10deidy  Ref 30.00 dBm 0.82 dB
Log Log
Center Freq| CenterFreq|
5.775000000 GHz 5.775000000 GHz
StartFreq)| StartFreq|
] 6.703375000 GHz 6.700826000 GHz
| 1A2
A l..-» el e ‘., e '., ' , i,
" }
| StopFreq BN [ 1 T O L 1T StopFreq
5.846625000 GHz b5 6849176000 GHz
T
L CF Step
TN T o Lk, 14.325000 MHz| 14835000 MHz|
ot et Rl L | P Man N LN Al Man
-‘"Pw‘- " '.“JH‘MJ‘,}\, f I ':"I"'F'*Tl‘-‘“'uh
Freq Offset| Freq Offset
0Hz 0Hz
Center 5.77500 GHz Span 143.3 MHz Center 5.77500 GHz Span 148.4 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.7 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 14.2 ms (1001 pts)
usc Tgsmans s Israns
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11.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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802.11n HT20 MODE IN THE 5.2 GHz BAND

802.11n HT40 MODE IN THE 5.2 GHz BAND

802.11ac HT80 MODE IN THE 5.2 GHz BAND

11.2.1.
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5180 25.4 22.7
Mid 5200 25.9 28.4
High 5240 27.3 27.5
11.2.2.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5190 57.4 40.3
High 5230 58.1 40.5
11.2.3.
Channel|Frequency|26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5210 104.5 106.0
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802.11n HT20 MODE IN THE 5.8 GHz BAND

802.11n HT40 MODE IN THE 5.8 GHz BAND

802.11ac HT80 MODE IN THE 5.8 GHz BAND

11.2.4.
Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)
Low 5745 36.8 22.6
Mid 5785 35.6 21.9
High 5825 36.3 27.3
11.2.5.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5755 67.3 72.1
High 5795 92.0 65.9
11.2.6.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5775 151.5 144.0
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11.2.7.

26 dB BANDWIDTH PLOTS

11n HT20 5.2 Chain 0 Mid Ch

eI

11n HT20 5.2 Chain 1 Mid Ch

Agilent Spectrum
T

eI

55119 #MOsC

] g Typa FMS T Frequency ] i Tre LogPwr Tace Frequency
PN Trig: Fr Rul W T Trig:Fi Rur Tre|
PG T paen 40 4B e P Faw T g Free Run e
et Offeet 1202 48 AMKr1 25.90 MHz Auto Tunei o Ofset 1202 68 AMKr1 28.40 MHz Auto Tune
0By Ref 30.00 dBm 0.26 dB 10d8/diy  Ref 30.00 dBm -0.55 dB
Log Log
Center Freq Center Freq
5200000000 GHz 5200000000 GHz
StartFreq| A StartFreq|
s 5.176000000 GHz] 5.175000000 GHz
¥ { Stop Freq| ] :. I . Stop Freq
\ he 5226000000 GHz] il ?1 2 6225000000 GHz|
)(ﬁ § ﬂ. A Ty .l\p-umM ™
1 ( W, i T o o i,
o d ud I T i Tt i,
Y i Wt ]  omnsen L
auto Wan auto Man|
FreqOffset| Freq Offset
0 Hz| 0 Hz|
Center 5.20000 GHz Span 50.00 MHz Center 5.20000 GHz Span 50.00 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms (1001 pts) #Res BW 300 kHz #VBW 910 kHz #Sweep 100 ms (1001 pts)
s Tgsmaus wsa Lgsranus
11n HT20 5.8 Chain 0 Mid Ch 11n HT40 5.2 Chain 0 Low Ch
Aghent Spectrum
L T e R 013 = o L = = e pYEE .
enter Freq 5.765000000 GHz ] v Type: RMS reauency enter Freq 5.190000000 GHz . BAVg Type: RMS requeney
PhG: Fasi = Trig:Free Run PO Fast —+— THg:
IFGain:Low Atten: 28 dB IFGainLlow Atten: 28 dB
et Offset 1202 dB AMKr1 35.68 MHz Ao Tung e Offset 1202 48 AMKr1 57.40 MHz Auto Tune
0By Ref 30.00 dBm -1.63 dB 10d8/diy  Ref 30.00 dBm -1.00 dB
Log Log
Center Freq Center Freq
5786000000 GHz 5.190000000 GHz
StartFreq)| ‘StartFreq|
5760000000 GHz 5.165000000 GHz
o Stop Freq| A2 Stop Freq
W e L Y 5.810000000 GHz f Ty . 6226000000 GHz
TGRS T ' ¥ T
e i
AT 1
! iy CF Step CF Step
5.000000 MHz| 7.000000 MHz|
auto Wan auto Man|
FreqOffset| Freq Offset
0 Hz| 0 Hz|
Center 5.78500 GHz Span 50.00 MHz Center 5.19000 GHz Span 70.00 MHz
#Res BW 360 kHz #VBW 1.1 MHz #Sweep 100 ms (601 pts) #Res BW 680 kHz #VBW 2.0 MHz #Sweep 100 ms (601 pts)
s Tgsranus wsa Lgsranus
11n HT40 5.2 Chain 1 Low Ch 11n HT40 5.8 Chain 0 Low Ch
Aghent Spectrum
kL o I SE=. S 10:50:47 MDoc 03,2014 7 HE. ALIGH AT
] #hvg Type: RMS Trae Frequency FAvg Type: RMS Frequency
PO Tt o Trig: Frae Run Pi0 Tasi —— Trig:Frae Run
IFGainLow #Atten: 40 4B IFGainlow Atten: 28 dB
et Offset 1202 dB AMKr1 40.32 MHz Ao Tung e Offset 1202 48 AMKr1 67.32 MHz Auto Tune
0By Ref 30.00 dBm 0.25 dB 10d8/diy  Ref 30.00 dBm 0.36 dB
Log Log
Center Freq Center Freq
5.130000000 GHz 5785000000 GHz
b StartFreq| oy StartFreq|
h b o\ P - 6.166000000 GHz] 6.720000000 GHz|
Stop Freq| 1 . t Stop Freq
142 5226000000 GHz] o IR 6780000000 GHz
s ¢
) 2
i T, CF Step CF Step
7.000000 MHz| 7.000000 MHz|
auto Wan auto Man|
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Center 5.19000 GHz Span 70.00 MHz Center 5.75500 GHz Span 70.00 MHz
#Res BW 620 kHz #VBW 2.0 MHz #Sweep 100 ms (1001 pts) #Res BW 820 kHz #VBW 2.4 MHz #Sweep 100 ms (601 pts)
s Tgsmaus wsa Lgsranus
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11ac HT80 5.2 Chain 0 Low Ch 11ac HT80 5.2 Chain 1 Low Ch

Agilent Spectrum Anal
RL 3

F_Tma it = ALALIGHOFF | 13:42:29 M DocDd, 014 =T FLIBIALTD | 014502 PMDSE 4, 2010
enter Freq 5.210000000 GI #ivg Type: RMS macfaisg|  Freuency enter Freq 5.210000000 GHz Wivg Typs: RS maslogiss|  Frequency
PNO: Fast —— 17ig:Free Run VR " Ph0: Fasi —+= Trig:Free Run TYPEN
IFGainLow Atten: 28 dB werF FERE IFGainLow Atten: 34 4B il FER
et Offset 1202 dB AMKr1 104.5 MHz Ao Tung Ref Offset .54 48 AMKr1 106.0 MHz Auto Tune
0deidy  Ref 30.00 dBm 0.61d 0de/div Ref 30.00 dBm -1.21 dB
Log Log
Center Freq| Center Freq|
5210000000 GHz] 5210000000 GHz|
StartFreq) ‘StartFreq|
6060000000 GHz] | - ok, | | 6060000000 GHz|
142 Stop Freq| Stop Freq
A ’ 6360000000 GHz| 4AS 6.360000000 GHz|
A = wr -
Ty CF Step bl [aar CF Step
30.000000 MHz] KK A+ 30.000000 MHz
T - jpute Wan i Maa, o Jaute Man|
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Center 5.2100 GHz Span 300.0 MHz Center 5.2100 GHz Span 300.0 MHz
#Res BW 1.1 MHz #VBW 3.0 MHz #Sweep 100 ms (601 pts) #Res BW 1.1 MHz #VBW 3.0 MHz #Sweep 100 ms (601 pts)
s fgisamus wsa Iglsmamus

11ac HT80 5.8 Chain 0 Low Ch

Frequency

F__[mo bt
enter Freq 5.775000000 GHz .
PO Fas == Trig:Frae Run
IFGainlow  Atten:28 dB
Auto Tune|
Ref Offset 12.08 dB
0dBidv  Ref 30.00 dBm
Log
Center Freq|

5776000000 GHz|

StartFreq)|
6.626000000 GHz

§ " 1A2 Stop Freq|
Mot i S . 6526000000 GHz|
L e

CF Step|
30.000000 MHz|

1 |Aute Man

Freq Offset|
0 Hel

Center 5.7750 GHz Span 300.0 MHz
#Res BW 1.6 MHz #VBW 5.0 MHz #Sweep 100 ms (601 pts)
s Tgsranus
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11.3. 99% BANDWIDTH

None; for reporting purposes only.

RESULTS
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FCC ID: VOB-P2523
11.3.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5180 18.0 17.7
Mid 5200 18.1 17.7
High 5240 18.1 17.7
11.3.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5190 36.6 36.3
High 5230 36.5 36.3
11.3.3. 802.11ac HT80 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5210 76.1 75.9
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FCC ID: VOB-P2523
11.3.4. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5745 18.3 17.7
Mid 5785 18.4 17.7
High 5825 18.5 17.2
11.3.5. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% BW |99% BW
Chain 0| Chain1
(MHz) (MHz) [ (MHz)
Low 5755 36.8 36.3
High 5795 36.9 36.3
11.3.6. 802.11ac HT80 MODE IN THE 5.8 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)
Low 5775 76.4 76.1
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11.3.7.

99% BANDWIDTH PLOTS

11n HT20 5.2 Chain 0 Mid Ch

11n HT20 5.2 Chain 1 Mid Ch

Agilent Spectrum

AL 08 D e RLIGH DFF | 1D:46:04 314 Dac 03, 2014 Freauency B E N ALIGH A 05:01:24 FMOge 03, 2014 Frequency
© : 6200000000 G Radio Std: N g Radio Std: N
entor Freq 5200000000 GHz ] T::hF: H.qun Avgl::ld. 1001100 e one ] Trig:Fuv;nn AvglHeld: 100100 ade one
MEGainLow  #Atmen: 28 dB Radio Device: BTS WFGainLow  #Amen: 40 4B Radio Device: BTS
Ref Offset 12,02 dB. Ref Offset 12.02 dB
10 dBJdiv Ref 30,00 dBm 10 dBidiy Ref 30.00 dBm
Center Freq CenterFreq
5200000000 GHz| 5200000000 GHz|
CF Step| CF Step|
5.000000 MHz|
iCenter 5.2 GHz Span 50 MHz |auto Man) iCenter 5.2 GHz Span 50 MHz [auto Man|
[#Res BW 220 kHz #VBW 680 kHz #Sweep 100 [#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms
QOccupied Bandwidth Total Power 22.6 dBm FreqOffset| Occupied Bandwidth Total Power 14.2 dBm Freq Offset
18.126 MHz on 17.718 MHz o
Transmit Freq Error 58.677 kHz OBW Power 99.00 % Transmit Freq Error 45.180 kHz OBW Power 99.00 %
x dB Bandwidth 25.97 MHz x dB -26.00 dB x dB Bandwidth 21.16 MHz x dB -26.00 dB
s Tgsmans wsa Tgsranus
11n HT20 5.8 Chain 0 Mid Ch 11n HT40 5.2 Chain 0 Low Ch
Agilent Spoctrum A Agilont Spoctrum
T W BT DY BLIGH [T ) — a hL 3 EE Y I ST p—
Center Fraq: 5785000000 GH Radio Std: N Center Freq: 5.190000000 GH: Radio Std: N
[Center Freq 5.785000000 GHz ] T;:: F’". gun Aw":ld: 1001100 adio lone Center Freq 5.190000000 GHz | ‘_:_ rFreg: Avng:\d‘ 1001100 adie one
MFGainLow  #Atten: 28 Radio Device: BTS HEGainLaw  #Atten: 28 dB Radis Device: BTS
Ref Offset 12,02 dB. Ref Offset 12.02 dB
10 dBJdiv Ref 30,00 dBm 10 dBidiy Ref 30.00 dBm
Center Freq CenterFreq
5.785000000 GHz| 6.190000000 GHz|
T
CF Step| CF Step|
5.000000 MHz|
ICenter 5.785 GHz Span 50 MHz |auto Man) ‘Center 5.19 GHz Span 70 MHz [auto Man|
[#Res BW 220 kHz #VBW 680 kHz #Sweep 100 [#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms
QOccupied Bandwidth Total Power 22.0 dBm FreqOffset| Occupied Bandwidth Total Power 23.5dBm Freq Offset
0H OH
18.375 MHz ’ 36.557 MHz i
Transmit Freq Error 31.262 kHz OBW Power 99.00 % Transmit Freq Error 76.970 kHz OBW Power 99.00 %
x dB Bandwidth 28.58 MHz x dB -26.00 dB x dB Bandwidth 50.27 MHz x dB -26.00 dB
s Tgsmans wsa Tgsranus
11n HT40 5.2 Chain 1 Low Ch 11n HT40 5.8 Chain 0 Low Ch
Agtlont Spectrum
AL » [ Sersse T ALIGH & 11.01:25 M Doc 03, 2014 ]
| Center Freq: 5.1 GHz Radio Std: None Frequency Frequency
== Trig:Fras Run AvglHold: 100100 Trig: Fras Run
MEGainLow  #Aten: 40 Radio Device: BTS HFGainLaw  #Atten: 28 d
Ref Offset 12,02 dB. Ref Offset 12.02 dB
10 dBJdiv Ref 10,00 dBm 10 dBidiy Ref 30.00 dBm
Center Freq CenterFreq
5180000000 GHz| 5.755000000 GHz|
CF Step CF Step
7.000000 MHz|
Center 5.19 GHz Span 70 MHz| |auto Man) ‘Center 5.755 GHz Span 70 MHz [auto Man|
[#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 [#Res BW 430 kHz #VBW 1.3 MHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.8 dBm Freq Offset| Occupied Bandwidth Total Power 23.1 dBm Freq Offset
OH OH
36.263 MHz i 36.846 MHz i
Transmit Freq Error 42.472 kHz OBW Power 99.00 % Transmit Freq Error 54.862 kHz OBW Power 99.00 %
x dB Bandwidth 39.11 MHz x dB -26.00 dB x dB Bandwidth 69.32 MHz x dB -26.00 dB
s Tgsmans wsa Tgsranus
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11ac HT80 5.2 Chain 0 Low Ch

[T RGN A I p— i ALIGH AT Oec 04, D14 Frequency
GH Std: N GH:
o G S T Trig: Frae Run ‘avglHold: 100100 " Trig: Frae Run ‘RvalHold: 1001100
HIF GainiLow #Atten: 28 dB. Radie Device: BTS NIFGainLow #Atten: 34 dB Radio Device: BTS.
Ref Offset 1202 dB Ref Offset 6.84 dB
10 dBJdiv Ref 30,00 dBm 10 dBidiy Ref 10.00 dBm
Log Log
Center Freq| Center Freq
5210000000 GHz| 5210000000 GHz|
CF Step| CF Step|
12000000 MHz| 1
Center 5.21 GHz Span 120 MHZ |auto Man) ‘Center 5.21 GHz Span 120 MHZ [auta Man|
[#Res BW 910 kHz #VBW 3 MHz #Sweep 100 [#Res BW 910 kHz #VBW 3 MHz #Sweep 100 ms,
Occupied Bandwidth Total Power 23.4 dBm Freq Offset| Occupied Bandwidth Total Power 19.0 dBm Freq Offset
OH OH
76.078 MHz i 75.858 MHz i
Transmit Freq Error 68.927 kHz OBW Power 99.00 % Transmit Freq Error -25.468 kHz OBW Power 99.00 %
x dB Bandwidth 93.23 MHz xdB -26.00 dB. x dB Bandwidth 95.12 MHz x dB -26.00 dB
s Tgsmans wsa Tgsranus

11ac HT80 5.8 Chain 0 Low Ch

314 Doc D4, 2014

T e T
oH R N Frequency
enter Freq 5.775000000 GHz 5 . Avﬂ":ld: 1001100 e lone
MIFGaincL ow #Atten: 28 dB Radio Device: BTS
Ref Offset 12,09 dB.
10 dBJdiv Ref 30,00 dBm
Log
Center Freq
5775000000 GHz|
|
CF Step|
12.000000 MHz|
iCenter 5.775% GHz Span 120 MHZ |auto Man)
[#Res BW 0910 kHz #VBW 3 MHz #Sweep 100
Occupied Bandwidth Total Power 22.8 dBm Freq Offset|
OH
76.426 MHz i
Transmit Freq Error 60.191 kHz OBW Power 99.00 %
x dB Bandwidth 119.9 MHz x dB -26.00 dB
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11.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered as an offset
in the power meter to allow for direct reading of power.

RESULTS
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11.4.1.

Average Power Results

Total

Channel

Frequency

(MHz)

Chain 0 [Chain 1
Power | Power

@Bm) | (dBm)

Power
(dBm)
13.81

Low

5180

10.80 10.80

Mid

5200

10.80 12.40

14.68

High

5240

10.80 12.50

14.74

11.4.2.

Average Power Results

802.11n HT20 MODE IN THE 5.2 GHz BAND

802.11n HT40 MODE IN THE 5.2 GHz BAND

Total

Channel

(MHz)

Frequency | Chain O

Power
(dBm)

Chain 1
Power
(dBm)
12.50

Power
(dBm)
15.00

Low

5190

11.40

High

5230

11.40

12.30

14.88

Average Power Results

11.4.3.

802.11ac HT80 MODE IN THE 5.2 GHz BAND

Total

Channel

Frequency

(MHz)

Power
(dBm)

Chain 0 [Chain 1
Power
(dBm)
11.00

Power
(dBm)
14.11

Low

5210

11.20
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11.4.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Average Power Results
Channel [ Frequency [ Chain O

Chain 1| Total
Power | Power |Power
(MHz) (dBm) (dBm) | (dBm)

Low 5745 10.50 9.60 13.08

Mid 5785 13.00 12.00 | 15.54

High 5825 13.00 12.00 | 15.54
11.4.2.

802.11n HT40 MODE IN THE 5.8 GHz BAND

Average Power Results
Channel | Frequency [ Chain O

Chain 1| Total
Power | Power |Power
(MHz) (dBm) (dBm) | (dBm)

Low 5755 10.80 9.60 13.25
High 5795 14.90 13.70 | 17.35
11.4.3.

802.11ac HT80 MODE IN THE 5.8 GHz BAND

Average Power Results
Channel [ Frequency [ Chain O

Chain 1| Total
Power | Power [Power
(MHz) (dBm) | (dBm) [ (dBm)
Low 5775 12.30 11.30 | 14.84
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