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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+
MODEL NUMBER: SM-T719
SERIAL NUMBER: R32H2000PJA (RADIATED); R32H20000WM (CONDUCTED)
DATE TESTED: FEB 15, 2016 - MAR 15, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL Korea, Ltd. 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 Korea,
Ltd. 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 Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. 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 IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:

CY Choi Junwhan Lee

Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Lid.
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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 06-96, FCC KDB 789033 D02 v01r01, ANSI C63.10-2009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea. Line conducted emissions are
measured only at the 218 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.

218 Maeyeong-ro
<] Chamber 1
| | Chamber 2

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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 2.32 dB
Radiated Disturbance, Below 1GHz 4.14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1. DESCRIPTION OF EUT

The EUT is GSM/WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+.
This test report addresses the NII (UNII) operational mode.

WiFi MIMO Condition

Frequency Mode Antenna 1 Antenna 2
802.11b TX/RX TX/RX
2.4 GHz 802.11g TX/RX TX/RX
802.11n TX/RX TX/RX
802.11n MIMO TX/RX TX/RX
802.11a TX/ RX TX/RX
802.11n TX/RX TX/RX
5 GHz
802.11ac TX/RX TX/RX
802.11n/ac MIMO TX/RX TX/RX
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5.2. MAXIMUM OUTPUT POWER

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

Frequency Output Power Output Power
Range Mode [dBm] [mW]
[MHz] Antennal | Antenna2 | Antennal | Antenna2

802.11a SISO 15.14 14.88 32.65 30.79
802.11a MIMO 18.01 63.21
5180 - 5240
802.11n HT20 SISO 15.36 | 14.67 34.38 | 29.33
802.11n HT20 MIMO 17.98 62.85
802.11n HT40 SISO 1437 | 1446 2736 | 27.94
5190 - 5230
802.11n HT40 MIMO 17.43 55.30
110 802.11ac VHT80 SISO 1289 | 1278 1945 | 1896
5
802.11ac VHT80 MIMO 15.84 38.41
802.11a SISO 1471 | 14.87 2959 | 30.67
802.11a MIMO 17.80 60.26
5260 - 5320
802.11n HT20 SISO 1545 | 14.69 3504 | 29.42
802.11n HT20 MIMO 18.01 63.23
802.11n HT40 SISO 14.47 | 14.42 28.00 | 27.67
5270 - 5310
802.11n HT40 MIMO 17.43 55.38
802.11ac VHT80 SISO 1285 | 1281 1928 | 19.08
5290
802.11ac VHT80 MIMO 15.84 38.36
802.11a SISO 1494 | 14.90 3118 | 30.89
<500 - 5700 802.11a MIMO 17.82 60.50
) 802.11n HT20 SISO 1469 | 14.66 2943 | 29.22
802.11n HT20 MIMO 17.59 57.37
802.11n HT40 SISO 1444 | 1430 2777 | 26.90
5510 - 5670
802.11n HT40 MIMO 17.38 54.67
802.11ac VHT80 SISO 12.88 | 12.81 19.39 | 19.10
5530 - 5610
802.11ac VHT80 MIMO 15.85 38.49
802.11a SISO 15.22 | 14.70 33.28 | 29.48
45 s 802.11a MIMO 17.98 62.76
5745 - 5825
802.11n HT20 SISO 1488 | 1529 3078 | 33.80
802.11n HT20 MIMO 18.10 64.58
802.11n HT40 SISO 1442 | 1439 2765 | 27.49
5755 - 5795
802.11n HT40 MIMO 17.41 55.14
<77 802.11ac VHT80 SISO 1279 | 1279 1903 | 19.02
802.11ac VHT80 MIMO 15.80 38.05
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of:

Frequency Range Antenna Gain [dBi]
[MHz] Antenna 1 Antenna 2
5150 - 5250 ~0.66 269
522(’)\l ! §§5o -1.70 -2.49
5470 5725 0.57 1.9
572%'\'_”53850 -1.23 -1.93

5.4. List of test reduction and modes covering other modes:

The output power on covered modes is equal to or less than one referenced.

UNII 1
5150 - 5250 MHz Authorized Frequency Band (Antenna port & Radiated Testing)
Frequ;el\r;ltl:-lyz]R anse Mode Covered by
5180 - 5240 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD
5180 - 5240 802.11HT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5180 - 5240 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5190 - 5230 802.11n HT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5190 - 5230 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5210 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5210 802.11ac VHT80 2TX STBC/SDM/Tx BF  [802.11ac VHT80 2TX CDD
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UNII 2A
5250 - 5350 MHz Authorized Frequency Band (Antenna port & Radiated Testing)
Frequency Range
[MHz] Mode Covered by
5260 - 5320 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD
5260 - 5320 802.11HT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5260 - 5320 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5270-5310 802.11n HT40 1TX 802.11n HT40 2TX CDD
5270 - 5310 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5270-5310 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5270- 5310 802.11ac VHT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5270 - 5310 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5290 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5290 802.11ac VHT80 2TX STBC/SDM/Tx BF  [802.11ac VHT80 2TX CDD
UNII 2C
5470 - 5725 MHz Authorized Frequency Band (Antenna port & Radiated Testing)
Frequency Range Mode Covered by
[MHz]
5500 - 5700 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD
5500 - 5700 802.11HT20 1TX 802.11n HT20 2TX CDD
5500 - 5700 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5500 - 5700 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5500 - 5700 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5500 - 5700 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5510 - 5690 802.11n HT40 1TX 802.11n HT40 2TX CDD
5510 - 5690 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5510 - 5690 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5510 - 5690 802.11ac VHT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5510 - 5690 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5530- 5610 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5530- 5610 802.11ac VHTS80 2TX STBC/SDM/Tx BF |802.11ac VHT80 2TX CDD
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UNII 3
5725 - 5850 MHz Authorized Frequency Band (Antenna port & Radiated Testing)
Frequency Range Mode Covered by
[MHz]
5745 - 5825 802.11a legacy 1TX/STBC 2TX 802.11a 2TX CDD
5745 - 5825 802.11HT20 1TX 802.11n HT20 2TX CDD
5745 - 5825 802.11HT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 1TX 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 2TX STBC/SDM 802.11n HT20 2TX CDD
5745 - 5825 802.11ac VHT20 2TX CDD/Tx BF 802.11n HT20 2TX CDD
5755 - 5795 802.11n HT40 1TX 802.11n HT40 2TX CDD
5755 - 5795 802.11n HT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHT40 1TX 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHT40 2TX STBC/SDM 802.11n HT40 2TX CDD
5755 - 5795 802.11ac VHT40 2TX CDD/Tx BF 802.11n HT40 2TX CDD
5775 802.11ac VHT80 1TX 802.11ac VHT80 2TX CDD
5775 802.11ac VHT80 2TX STBC/SDM/Tx BF  [802.11ac VHT80 2TX CDD

5.5. WORST-CASE CONFIGURATION AND MODE

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

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

Based on the baseline scan, the worst-case data rates were:
802.11a mode: 6 Mbps
802.11n HT20mode: MCSO0

802.11n HT40mode: MCSO0
802.11ac VHT80mode: MCSO
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA20EWE R37G4AH1402DK3 N/A
Data Cable SAMSUNG EP-DG925UWE N/A N/A
Earphone SAMSUNG EO-EG900BW N/A N/A
1/0 CABLES
1 DC Power 1 Mini-USB Shielded 0.8m N/A
2 Audio 1 Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable NIl mode.
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SETUP DIAGRAM FOR TESTS

HEADSET EUT

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 S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17

Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 09-23-16
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-24-17
Preampdlifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preampdlifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z91 102681 08-18-16
Average Power Sensor Agilent/HP u2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16
Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
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7. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.407 (a) Occupied Band width (26dB) N/A Pass 83.62 MHz
15.407 6dB Band width (5.8Ghz) 500KHz Pass 15.078 MHz
15.407 |TXCond. Power 5.15-2.25, 5.25- <24dBm or Pass 18.01 dBm
(a)2) 5.35 & 5.47-5.725 11+10Log(OBW) ’
Conducted
15.407 < 30dBm or
X . P .725-5.82 P 18.01 dB
@(@3) Cond. Power 5.725-5.825 17+10Log(OBW) ass 8.01 dBm
1(2)?2)7 PSD (5.2,5.3,5.5GHz) <11dBm Pass 8.15 dBm
1(551')‘(12)7 PSD (5.8GHz) 30dBm per 500kHz Pass 4.93 dBm
15.207 (a) AC. quer Line conducted Section 10 Pass 46.68 dBuV
emissions (QP)
Radiated
15.407 (b) . . L 63.31 dBuV/m
& 15.209 Radiated Spurious Emission < 68.2dBuV/m Pass (PK)
15.407 . . Radiated /
@) Dynamic Frequency Selection N/A Condcuted Pass N/A
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 D02 v01r01 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS

ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle | Correction Factor|Minimum VBW
[msec) [[msec]| [linear] [%] [dB] [kHz]
802.11a 1.432| 1.530 0.936| 93.6% 0.29 0.698
802.11n HT20 1.340| 1.438 0.932 93.2% 0.31 0.746
802.11n HT40 0.664( 0.761 0.872| 87.2% 0.59 1.506
802.11ac VHT80 0.332| 0.429 0.774| 77.4% 1.11 3.012

8.2. DUTY CYCLE PLOTS

| DUTY CYCLE 802.11a MODE |

E Keysight Spectrum Aralyzer - Swept 54
RL T E

| " Trig Delay-300.0ps  #Avg Type: RMS

PNO: Fast —+—  Trig: RF Burst
1FGain:Low Atten: 30 dB

Leg

0 dB/div
-0g

Ref Offset 10.43 dB
Ref 30.00 dBm

0

|
|
|

1 N
2 A1

— oW e~
B
g

% i

@

Center 5.500000000 GHz
Res BW 8 MHz

t
t (4
t (a)

Span 0 Hz
#VBW 50 MHz Sweep 2.000 ms (20001 pts)

(we{wosdrelscil % ] ¥ T Fuicron ] Funcrionvion FUNCTON VALUE

299.1 us 12.09 dEBm
1.432 ms (A) -0.36dB
1.530 ms (A) 0.31dB
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DUTY CYCLE 802.11n HT20 MODE

Keysight Spectnum lmn—m qurtSA

| rig Doy 9000 ys  dAvg Type RN

PNO: Fast —=  1rig: RF Burst
IFGain:Low Atten: 30 dB

Ref Offset 10.49 dB
Ref 30.00 dBm

¢

|
Center 5500000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)

I L R x
1 N t 299.1us

2 A t (A 1.340 ms (A) 3.61dB
t (4l 1438 ms (A) -0.40 dB

DUTY CYCLE 802.11n HT40 MODE

E— Keysight Spectum Brialyzer - Swept 54
RL RF 50§

SENSE:INT ALTGN TC
| Trig Delay-150.0 ps #Avg Type: RMS
PNO: Fast —+—  Trig: RF Burst
IFGain:Low Atten: 30 dB

Ref Offset 10.49 dB
10 deidiv - Ref 30.00 dBm
Log

Q

Center 5.510000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (20001 pts)

mm-m———
1491 us 3.46 dBm

t () 664.0 us (A) 3.65 dB

t (a) 761.2us (A) £0.08dB
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DUTY CYCLE 802.11ac VHT80 MODE

E Keysight Spectrum Analyzer - Swept SA.
RL RF S00

#Avg Type: RMS

| = Tng Delay-200.0 ps :
PNO: Fast —+— Trig: RF Burst
IFGain:Low Atten: 30 dB
Ref Offset 10.49 dB
}0 dediy Ref 30.00 dBm
¢ 014
Center 5.530000000 GHz : Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 ms (20001 pts)
[MemoogRlscl o x v ] UNCTION WIDT FUNCTION VALUE
1 N t 199.0 us 2.51 dBm
2 A1 t (A) 332.0us (A) 0.26 dB
9 a1 t (4l 429.1us (&) 1.43dB
4
5
6
7
8
9
10
11
IMSG STATUS
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9. MEASUREMENT METHOD

KDB 789033 D02 General UNII Test Procedures New Rules v01r01
KDB 905462 D03 Clients Without Radar Detection New Rules vO1r01

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.

MIMO Device: KDB 662911 v02r01
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10. ANTENNA PORT TEST RESULTS
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 v01r01: 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. 802.11a MODE IN THE 5.8 GHz BAND
6 dB Bandwidth
. Limi
Channel Frequency [MHz] Minimum Limit
[MHz] Primary Secondary [MHz]
Low 5745 15.333 15.105 0.5
Mid 5785 15.288 15.285 0.5
High 5825 15.080 15.128 0.5
Worst 15.080
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND
6 dB Bandwidth
F Mini Limi
Channel requency [MHz] inimum Limit
[MHz] Chain 0 Chain 1 [MHz]
Low 5745 15.078 15.113 0.5
Mid 5785 15.095 15.140 0.5
High 5825 15.085 15.138 0.5
Worst 15.078
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
6 dB Bandwidth
.. Limi
channel Frequency [MHz] Minimum Limit
[MHz] Chain 0 Chain 1 [MHz]
Low 5755 35.055 35.090 0.5
High 5795 35.085 35.105 0.5
Worst 35.055
10.1.4. 802.11n VHT80 MODE IN THE 5.8 GHz BAND
6 dB Bandwidth . . ..
Channel Frequency [MHz] Minimum Limit
[MHz] Chain 0 Chain 1 [MHz]
Middle 5775 75.070 75.100 0.5
Worst 75.070
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10.1.5. 6 dB BANDWIDTH PLOTS

IEEE 802.11a mode

11a Mode Low Channel Prlmary 11a Mode Low Channel Secondary
wwm SutE x: Vgt Spestrors Aaaifees - St 54
#Avg Type: RMS = | :
WG Wide — Tﬂn me.n AvglHold: 1001100 D Wide —— 'M Frat Run JAuwglHold: 100400
IFGainLow n: 30 df 1 Gaim:Low \rten: 30 @B
Ref Offset 10.49 dB Ref Offset 1049 9B AMKr
v Ref 30.00 dBm JodBidiy Ref 30.00 dBm
) ¢
Center 574500 GHz Span 25.00 MHz Center 5.74500 GHz ‘Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms (10001 pts)

PR ww-w-m- St

11a Mode Middle Channel Prlmary 11a Mode Middle Channel Secondary

#avg Type: RMS | “hvg Type:RMS
PR Wide ~+-  Trig: Free Run AvglHold: 100100

TR v T Fraeun AuvpiHold: 1001100
IFGainLow n: 30 di 1F-Gada:Low Amen: 30 oB
ReF OMfset 10,49 0B AUHDe TSy = BTE Ref Offset 10,49 4B ks
iBiolv - Ref 30.00 dBm J.UBh db e didv Ref 30.00 dBm
cH
¢ Q @
Center 5.78500 GHz ) Span 25.00 MHz Center 5.78500 GHz Span 25.00 MHz
#Res BW 100 KHz #VBW 300 kHz ‘Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms (10001 pts)
isa i s s

e b i

11a Mode High Channel anary 11a Mode High Channel Secondary

- T‘JB’ | mAvg Type: RMS
G Wide —+—- Trig: FresRun AngHn\d o010 PG Wide - Trig: FraeRun A gmm 1001100
IFGalnd.ow Arten: 30 dB 1FGalm:Low Atten: 30 6B
Ref Offset 10.49 dB e e Ref Offset 1049 dB s
J0Eisy  Ref 30.00 dBm fihallele jagedy  Ref 30.00 dBm 2
} ¢ @ [ )

Center 5.82500 GHz Span 25.00 MHz Center 5.82500 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms (10001 pts)
s e = S
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IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 0

11n HT20 Mode Low Chann

el Chain 1

i i

@ Type: Rl
Aol 100100

TG Wide == Trig: FreeRun
FGaind ow Atten: 30 dB

Ref Offset 10.49 dB
10 0By Ref 30,00 dBm

R

PG w!a e Trig: FresRun
1#Galatow Ae: 30 B

Ref Offset 1049 4B
jodeidly Ref 30,00 dBm

Type: RMS
b VoHeld. 1001100

Center 5.74500 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 1.333 ms (10001 pts)

Center 5.74500 GHz
#Res BW 100 kHz

Span 25.00 MHz
HVEBW 300 kHz

Span 25.00 MHz
Sweep 1.333 ms (10001 pts)

11n HT20 Mode Middle Channel Chain

0

11n HT20 Mode Middle Channel Chain 1

m-h-huwm S 5

im-bm-n»m hept 54

115900

12309,

“Hh Tyow RS | Shug Type. AN
RO Wide -+~ Trig: FreeRun AvglHoid: 190100 RO Wide - mg Free Run AvglHold: 100100
IFGaind.ow Anen: 30 dB 1FGaiacLom
Ref Offsat 10.49 dB R d Ref Offset 10.49 dB
10gEy  Ref 30.00 dBm dB jodeay  Ref 30.00 dBm
22
[Center 5.78500 GHz Span 25.00 MHz Center 5.78500 GHz Span 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333ms (10001 pts)

11n HT20 Mode High Channel Chaln 0

11n HT20 Mode ngh Chan

neI Chaln 1

Wepsign Spscoum Analyas - Toapr A
&L

savg Type: RMS

T

Shug Type: RHS

#Res BW 100 kHz #VEW 300 kHz

-----

WG Wige ~s-  Trig: FreeRun AwglHeld: 100100 P Wide —o— an Free Run AvglHsla: 1001100
IFGaindow 1¥ Gal:Low \tten: 30 <8
Ref Offset 10.49 dB Ref Offset 10.49 4B
lodeidy  Ref 30.00 dBm B8/ Ref 30.00 dBm
9 L 4 9
Center 5.82500 GHz Span 25.00 MHz Center 5.82500 GHz ‘Span 25.00 MHz
Sweep 1.333 ms (10001 pts) FVBW 300 kHz Sweep 1.333ms (10001 pts)

#Res BW 100 kHz
=
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IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Chain 0

DN

g Type: RM!
AvﬂIH ol 1001100

PG Fast o Telg: FresRun
Gain

11n HT40 Mode Low Channel Chain 1

s

| Type: AMS
PR Fams =~ Trig: FresRun Ao 00100

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.000 ms (10001 pts)

Aten: 30 4B 1 Gaintow Ame: 30 &8
Ref Offset 10.49 o8 Ref Offset 10.49 4B

JogEidy  Ref 30.00 dBm ‘.'_ ;‘lﬁ v Ref 30.00 dBm

[Center 5.75500 GHz Span 50.00 MHz Center 5.75500 GHz Span 50.00 MHz

#Res BW 100 kHz FVBW 300 kHz Sweep 2.000ms (10001 pts)

11n HT40 Mode ngh Channel Chaln 0

11n HT40 Mode ngh Channel Cha|n 1

wmww S G4

m-!hvwnm‘v St S

#Res BW 100 kHz

#Avg Type: RMS | Shva Type: RHS
g ; 4. Trig: FreeRur Avg|Hold: 100100 TG T e Trig: Free Ru Awg|Hokd: 100100
\\\\\ Aren: Wdl Aran .Wﬂ
Ref Offsst 10.49 B Ref Offset 10.49 dB
B4y Ref 30.00 dBm 0 4By Ref 30.00 dBm
°q
Center 5.79500 GHz Span 30.00 MHz Center 3.79300 GHz ‘Span 50.00 MHz
#VEW 300 kHz Sweep 2.000 ms (10001 pts) #VBW 300 kHz Sweep 2.000 ms (10001 pts)

#Res BW 100 kHz
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IEEE 802.11ac VHT80 mode

11ac HT80 Mode Middle Channel Chain 0

11ac HT80 Mode Middle Channel Chain 1

i

g Type: RM!
AvﬂIH ol 100,100

O Fost ~e-  Trig: FreeRun
Gain e Atten: 30 dB

Ref Offset 10.49 0B
Jodeidly  Ref 30.00 dBm

Ry

o ANMS
,,opl,, e Trig; FresRun Agmou 100100

1FGalaLow Attsn: 30 €8

Ref Offset 1049 dB
.1|=‘-‘. Ref 30.00 dBm

(Center 5.77500 GHz
#Res BW 100 kHz

Span 100.0 MHz

#VBW 300 kHz Sweep 4.000 ms (10001 pts)

Center 5.77500 GHz Span 100.0 MHz

#VBW 300 kHz Sweep 4.000 ms (10001 pts)

#Res BW 100 kHz
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10.2.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.2.1. 802.11a MODE IN THE 5.2 GHz BAND
Frequen 26 dB Bandwidth
Channel St [MHz]
[MHz] Primary Secondary
Low 5180 19.52 18.65
Mid 5200 18.96 19.53
High 5240 18.82 18.86
Worst 19.53
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Frequen 26 dB Bandwidth
Channel g = [MHz]
[MHZz] Chain 0 Chain 1
Low 5180 19.73 19.46
Mid 5200 19.50 19.66
High 5240 19.81 19.55
Worst 19.81
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Frequenc 26 dB Bandwidth
Channel g 4 [MHz]
[MHz] Chain 0 Chain 1
Low 5190 39.62 40.06
High 5230 40.30 40.04
Worst 40.30
10.2.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
Frequen 26 dB Bandwidth
Channel gl 2/ [MHz]
[MHz] Chain 0 Chain 1
Middle 5210 83.12 81.76
Worst 83.12
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10.2.5. 802.11a MODE IN THE 5.3 GHz BAND
Freauen 26 dB Bandwidth
Channel Hila [MHz]
[MHz] Primary Secondary
Low 5260 18.83 18.87
Mid 5300 18.83 19.20
High 5320 18.39 19.42
Worst 19.42
10.2.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Freauen 26 dB Bandwidth
Channel eaa [MHz]
[MHz] Chain 0 Chain 1
Low 5260 19.72 19.52
Mid 5300 19.72 19.35
High 5320 19.86 19.40
Worst 19.86
10.2.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Freauen 26 dB Bandwidth
Channel il Y [MHz]
[MHz] Chain 0 Chain 1
Low 5270 39.85 39.55
High 5310 39.77 39.86
Worst 39.86
10.2.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND
Frequenc 26 dB Bandwidth
Channel ) L/ [MHz]
[MHz] Chain 0 Chain 1
Middle 5290 83.62 82.37
Worst 83.62
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10.2.9. 802.11a MODE IN THE 5.5 GHz BAND
e ETE 26 dB Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5500 18.58 18.85
Mid 5580 18.80 18.64
High 5700 18.66 18.84
Worst 18.85
10.2.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
e 26 dB Bandwidth
Channel [MHz]
[MHZz] Chain 0 Chain 1
Low 5500 19.82 19.63
Mid 5580 19.75 19.68
High 5700 19.79 19.98
Worst 19.98
10.2.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Frennerey 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5510 40.27 39.88
Mid 5550 40.57 39.96
High 5670 40.46 39.56
Worst 40.57
10.2.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
e 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5530 81.69 82.19
High 5610 83.29 81.89
Worst 83.29
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10.2.13. 802.11a MODE IN THE 5.8 GHz BAND
AT 26 dB Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5745 19.21 18.66
Mid 5785 18.69 18.96
High 5825 19.10 18.88
Worst 19.21
10.2.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
GG 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5745 19.36 19.67
Mid 5785 19.62 19.72
High 5825 19.46 19.54
Worst 19.72
10.2.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
A IETEy 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5755 40.16 40.54
High 5795 40.13 39.58
Worst 40.54
10.2.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
FEEETEY 26 dB Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Middle 5775 81.97 81.93
Worst 81.97
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10.2.17.

UNII 5.2 GHz IEEE 802.11a mode

26 dB BANDWIDTH PLOTS

11a Mode Low Channel Primary

11a Mode Low Channel Secondary

e S e

[ =

Shvg Type:RHS

" aavg Trpe EMS l
TG Wide —+- Trig: FreaRun AvglHold: 100100 TRF Wide —+- Trig: FreeRun AvglHold: 100100
IFGain o Aen: 30 dB [ Amen: 30 4B
Ref Offset 10.49 6B Ref Offset 10.40 4B
v Ref 30.00 dBm ©v  Ref 30.00 dBm
)
§ ¢ 4 L]
Center 5.18000 GHz Span 40.00 MHz, ICenter 5.18000 GHz ‘Span 40.00 MHz||
‘#ﬂes BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (10001 p[sl MEE BW 200 kHz #UBW 620 kHz Sweep 1 333 ms (10001 pts)|

11a Mode Middle Channel Prlmary

11a Mode Middle Channel Secondary

n.,.n Specinun Ayt - bt 54

nunw  RMS
AvplHoid: 1001100

WO Wide ~+- Trig: FreeRun
IFGaind.ow Anten: 30 dB

Ref Offset 10.49 dB
Eldy  Refl 30,00 dBm

R

| sAug Type: RMS
PHO- Wige ~=- Trig: Free Run AvglHold: 1001100
1¥Galsitow Amen: 30 48

Ref Offset 10.48 dB
odeey  Ref 30,00 aBm

Center 5.20000 GHz
‘#ﬂes BW 200 kHl

.....

Q‘U'EW EQII kHz

_Sweep 1.333 ms (10001 pts)

Span 40.00 MHz

Span 40.00 MHz|

ICenter 5.20000 GHz
‘Sweep 1.333ms (10001 pts)

bﬁes BW 20O kHz WB‘W GZD Iin

11a Mode H|gh Channel Prlmary

11a Mode ngh Channel Secondary

n-mw wm Anatyre - Seapr s

T IA Type: RMS
Wge —»- Trig FreeRun AvgiHole: 1001100

'ﬁv--brm-a-mv St

EAug Typu RNS

;Mld . Trig: FreeRun AvglHoid: 100100

#_Res BW 200 kHz BVBW G20kHz

PRO: i
IFGaindow Amen: 30 0B ¥ Gale: L ow Anen; 30 48
Ref Offset 10.49 dB Ref Offset 1049 dB :'!
10aBEy Ref 30.00 dBm ! 0 dsiay  Ref 30.00 dBm 1
[Center 524000 GHz Span 40.00 MHz, [Center 5.24000 GHz Span 40.00 MHz
Sweep 1333 ms (10001 pts) AVBWEIOMH: __ Sweep 1.933ms (10001 pts)

[#Res BV 200 khiz
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UNII 5.2 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 1

11n HT20 Mode Low Channel Chain 0

R O

2Avg Type: RMS
Trig: Frowfun AvglHold: 1801100

Atton: 30 dB

|
TG Ve
Gaindow.

e e

] 2Aug Type: RMS
PG ide ~=-  Trig: Frae Run AvglHold; 100100

1§-Gien:Lcrw Atten: 30 <8

Ref Offset 10.49 dB
Rer 30.00 dBm

Ref Offset 1049 dB
JodEidy Ref 30.00 dBm

10 aBldlv
Loy

Span 40.00 MHz

ICenter 5.128000 GHz
Sweep 1.333 ms (10001 pts)

#Res BW 200 kHz #VBW 620 kHz

ICenter 5.12000 GHz

[#Res BW 200 kHz #VBW 620 kHz

Sp
Sweep 1.333 ms (10001 pts)

an 40.00 MHz.

11n HT20 Mode Middle Channel Chain 0

11n HT20 Mode Middle Channel Chain 1

Fw..,......,_. =

il i i
] ugrpnms ] EAug Type: RS
RO Wids ~ee Trig: FresRun AvalHold: 180100 P Wide ~=-  Trig: FreeRun AwglHotd: 1061100
IFGain W arten 30 dB IFGsiniow Atten: 3098
Ref Offset 10,49 d& ef Offset 10,49 dB
104Eldy  Ref 30.00 dBm ‘I v Re( 30.00 dBm
L ] y 4
ICenter $.20000 GHz Span 40.00 MHz, [Center 5.20000 GHz an 40.00 MHz
HfRes BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (10001 pts) [#Res BW 200 kHz FVBW 620 kHz Sweep 1.333ms (10001 plxh

11n HT20 Mode ngh Channel Chaln 0

;Wmmm

ot Aagrer et S

| BAvg Type: R

11n HT20 Mode ngh Channel Cha|n 1

TG We ~e-  Trig: FreaRun Avg|H ’\'d“twme TG Whdo Trig: FreeR AvglHokd g
wr,,nm Atten 30 dB 1FGaimLow Aten: 30 48
Ref Offset 10.49 0B} A Ref Offset 10.49 dB
JodE/dly  Ref 30.00 dBm ‘I I« Ref 30.00 dBm
ICenter 5.24000 GHz Span 40.00 MHz ICenter 5.24000 GHz Span 40.00 MHz
F#Res BW 200 kHz HVEW 620 kHz Sweep 1.333 ms (10001 pts) [#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (10001 pts)

by, kg
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UNII 5.2 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Chain 0 11n HT40 Mode Low Channel Chain 1

Fwn---m-r =5 TR S A S

g Type: RS

] #Avg Type: RMS |
P Tast - Trig: FreaRun AvglHold: 1001100 i Fas e Trig FreeRun AvalHold; 106100
IFGain ow Atton: 36 dB G ow Atten: 30 4B
Ref Offset 10.49 dB HMK Ref Offset 10.49 4B
10 dBildly Rer 30.00 dBm [0 S-_‘ “v  Ref 30.00 dBm
&
o & ) '3

ICenter 5.19000 GHz Span 60.00 MHz ICenter 5.19000 GHz an 60.00 MHz.
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (10001 pts) #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms (10001 pts|

11n HT40 Mode ngh Channel Chaln 0 11n HT40 Mode ngh Channel Cha|n 1

Fw...,_._,_. ey

Ehug Type: RMS

;..,.,‘,,....,.,..,.._.m

savg r,p- RMS J
"7 e Trig: FreaRun AvalHold: 180100 Fast e Trig FreeRun AvglHold; 109180
Arter 30 dB o Atten: 3098
Ref Offset 10,49 d& Ref Offset 1049 dB
(04dEldy  Ref 30.00 dBm ‘I I« Ref 30.00 dBm
{
3 9 g ¢
ICenter 5.23000 GHz Span 60.00 MHz, [Center 5.23000 GHz an 60.00 MHz
biRes BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (10001 pts) #Res BW 390 kHz FVBW 1.2 MHz Sweep 1.333ms (10001 pts)|
- -

UNII 5.2 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Mlddle Channel Chain 0 11ac HT80 Mode Mlddle Channel Chain 1
T == | Vo
T “daug Type NS 7 | Shug Type RS
N Fast =~ Trig: FreeRun AvglHeld: 100100 WO st~ Trig: Free Run AvgHold 100100
Wi = et Atvan: 3048
Ref Offset 10.49 d8. ar . Ref Offset 10.49 dB
10 dBidiv Ref 30.00 dBm = 1 a-tw.\- Ref 30.00 dBm
0 s ]
Center 5.21000 GHz Span 100.0 MHz Center 5.21000 GHz Span 100.0 MHz
#Res BIW 820 kHz BVBW 2.4 MHz Sweep 1.333 ms (10001 pts| [#Res BIN 820 kHz #VBW 2.4 MHz Sweep 1.333 ms (10001 pts)
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UNII 5.3 GHz IEEE 802.11a mode

11a Mode Low Channel Prlmary

11a Mode Low Channel Secondary

" 2w Type RMS
AvglHeld: 1801100

:wmw pe—r

]
o Wde —+-  Trig FreeRun
1F Gain . ow Arten: 30 dB

e e

=Avg Type RN

,.,.,.L. e Trig; FresRun AvglHold: 1001100

¢ Cainitom Atten; 30 4B

Ref Offset 10.49 dB
Rer 30.00 dBm

Ref Offset 1049 dB AMKr3 18
10 ey Ref 30.00 dBm

10 aBldlv
Loy

Span 40.00 MHz

ICenter 5.26000 GHz
Sweep 1.333 ms (10001 pts)

#Res BW 200 kHz #VBW 620 kHz

an 40.00 MHz.

ICenter 5.26000 GHz Sp
Sweep 1.333 ms (10001 pts)

#Res BW 200 kHz #VBW 620 kHz

11a Mode Middle Channel Prlmary

gwmmm

11a Mode Middle Channel Secondary

: Lo L

BAug Type: RMS

] savg rw- RMS ]
FRGTWids e Trig: FresRun AvalHold: 180400 [ Vda =ea  Trigi FreeRun AvglHold: 100180
IFGaindw arten 30 dB IFGainiow Atten: 3098
Ref Offset 10,49 d& Ref Offset 1049 dB
1o dEldly  Ref 30.00 dBm 10 r‘l-:‘\- v Ref 30.00 dBm
ICenter 5.30000 GHz Span 40.00 MHz, [Center 5.30000 GHz an 40.00 MHz
HRes BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (10001 pts) [#Res BW 200 kHz AVBW 620 kHz Sweep 1.333 ms (10001 pts)

11a Mode High Channel Prlmary

11a Mode High Channel Secondary

mewm

I =

- 'Nrﬂ Type: R

Type RMS |
G Ve~ T FresRun AvoHoIS: 1001100 TR Wido ~o=  Trig: FeaeRun ota Rt
IFGainLow arien: 30 B st Aten: 30 4B
Ref Offset 10.43 A RerOffset 1049 dB
0 45/ Ref 30,00 dBm 10,450, Rer 30.00 dm
{ L] $

ICenter 5.32000 GHz Span 40.00 MHz, [Center 5.32000 GHz Span 40.00 MHz
#Res BW 200 kHz H#VBW 620 kHz Sweep 1.333 ms (10001 pts) [#Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (10001 pts)
- — = s
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UNII 5.3 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 1

11n HT20 Mode Low Channel Chain 0

gwm--a..s,., pe—ty

2Avg Type: RMS
Trig: FrasRun AvglMeid: 1001100
Asten: 30 dB

]
THG de ~-
Fiaaind ow.

e e

g Type: RS

s .,..Id. e Trig; FresRun AvglHold; 100100

1§ Gaier:Loow Atten: 30 <8

Ref Offset 10.49 dB

Ref Offset 10.40 dB.
10 Ref 30.00 dBm

10 aBldlv Rer 30.00 dBm

Span 40.00 MHz

Center 5.26000 GHz
Sweep 1.333 ms (10001 pts)

#Res BW 200 kHz
jusa i Alignment Completed

#VBW 620 kHz

ICenter 5.26000 GHz

[#Res BW 200 kHz #VBW 620 kHz

Sp
Sweep 1.333 ms (10001 pts)

an 40.00 MHz.

11n HT20 Mode Middle Channel Chain 0

11n HT20 Mode Middle Channel Chain 1

;wmm_.m

F..,.,.,.,_...,,., oy

gr,p RMS ] BAug Type:RMS
G w'u. s Trig: FreaRun AvglHold: 100100 T Wide == Trig: FreeRun AvglHold; 100100
Gaindow Atten 30 dB Gaintow Atten: 30 4B
RefOffzet 10.49 08 AN ef Offset 10,49 4B
(04dEldy  Ref 30.00 dBm ‘I v RE' 30.00 dBm
4
¥
I ) 4 U]
|
ICenter 5.30000 GHz Span 40.00 MHz, [Center 5.30000 GHz an 40.00 MHz
HrRes BW 200 kHz HVBW 620 kHz Sweep 1.333 ms (10001 pis] [#Res BW 200 kHz FVBW 620 kHz Sweep 1.333 ms (10001 pis)

11n HT20 Mode ngh Channel Chaln 0

Ewmwm

L

| qu Type: R

11n HT20 Mode ngh Channel Cha|n 1

TR Wide =e= Trigi FresRun o \’d“wwne R Fido Trig: FresR oAbt
\}fx,ﬂ.l.m Arten 30 dB ~ 1FGaimlow Atten: 30 dB
Ref Offset 10.49 dB al Ref Offset 1040 dB
JudE/dly  Ref 30.00 dBm ‘I v Ref 30.00 dBm
. ) i}
ICenter 5.32000 GHz Span 40.00 MHz [Center 5.32000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.333 ms (10001 pts) #Res BW 200 kHz #VBW 620 kHz Sweep 1.333ms (10001 pts)

e e e ]~
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UNII 5.3 GHz IEEE 802.11n HT40 mode

11n HT40 Mode Low Channel Chain 1

11n HT40 Mode Low Channel Chain 0

; e e iy Sl 2

] 2Avg Type: RMS
P Tast e Trig: FreeRun AvglHold: 1801100
IF aaind ow Ation: 30 dB

Ref Offset 10.49 dB
{04Eldv  Ref 30.00 dBm

T R

| =avg Type RNS

i Fa —e-  Trig FreeRun AvalHold; 106100
1FGeiaiow Avien; 3048
Ref Offset 10.49 4B 1
¢ (;‘.\ v Ref 30.00 dBm
Log

Span 60.00 MHz,

ICenter 5.27000 GHz
Sweep 1.333 ms (10001 pts)

#Res BW 390 kHz #VBW 1.2 MHz

to
i

an 60.00 MHz.

ICenter 5.27000 GHz Sp
Sweep 1.333 ms (10001 pts|

[#Res BW 390 kHz #VBW 1.2 MHz

11n HT40 Mode ngh Channel Cha|n 1

11n HT40 Mode ngh Channel Chaln 0

Ewmm_.m

savg r,p- RMS
AvalHold: 180100

mem ==

BAug Type: RMS

g T
s‘-‘»ﬂ:—‘sjm = Trig: FreeRun AvglHold; 100100
[

Pmﬂlm wia Trig: FreaRun
IFGain Aren 30 B Caietiom Atten: 3098
Ref Ofsat 10,49 o8l AMhr2 of Offset 10,49 4B
10 dBildiv Ref 30.00 dBm ‘I I RE' 30.00 dBm
g L ) ¢

Span 60.00 MHz,

Center 5.31000 GHz
Sweep 1.333 ms (10001 pts)

#VBW 1.2 MHz

an 60.00 MHz.

Center 5.31000 GHz
Sweep 1.333ms (10001 pts)|

[#Res BW 390 kHz FVBW 1.2 MHz

HRes BW 390 kHz

=

UNII 5.3 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Mlddle Channel Chain 0

11ac HT80 Mode Middle Channel Chain 1

wwm— Larnria

S

“hug Type: RIS

#Avg Type: RM:
[ rl.,- - Trig: FreeRun Avg|Hold wwno —a-  Trig: Fres Run Avg|Hold: 100100
IFGainctow Arten: 30 48 Fanitow Aren: 30 28
Ref Offset 10.49 B Ref Offset 1049 dB
1008y Refl 30.00 dBm ‘ deidy  Ref 30.00 dBm
Lo o8
O
9 ¢ ¢
A y
ICenter 520000 GHz Span 100.0 MHz ICenter 5.29000 GHz ‘Span 100.0 MHz
#Res BW 820 kHz FVBW 2.4 MHz Sweep 1.333 ms (10001 pts) [#Res BW 820 kHz FVBW 2.4 MHz Sweep 1.333 ms (10001 pts)
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UNII 5.5 GHz IEEE 802.11a mode

11a Mode Low Channel Prlmary

11a Mode Low Channel Secondary

"~ #Avg Type RMS
AvglHeld: 1001100

gwﬁ-wm-r pe—r

oG Wde —~  Trig: FreeRun
1F Gain . ow Arten: 30 dB

e

=Avg Type RNS
AvgiHold; 100100

G .,.L,. e Trig; FresRun
5 GaisrLow Avten: 30 B

Ref Offset 10.49 dB
{04Eldv  Ref 30.00 dBm

Ref Offset 1049 dB
10g50c_ Ref 30.00 dBm

Span 40.00 MHz

ICenter 5.50000 GHz
Sweep 1.333 ms (10001 pts)

#Res BW 200 kHz #VBW 620 kHz
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UNII 5.5 GHz IEEE 802.11n HT20 mode

11n HT20 Mode Low Channel Chain 1
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ICenter 5.50000 GHz
Sweep 1.333 ms (10001 pts)
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ICenter 5.58000 GHz Span 40.00 MHz, [Center 5.58000 GHz an 40.00 MHz
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UNII 5.5 GHz IEEE 802.11n HT40 mode

e e
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#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (10001 pts) #Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333ms (10001 pts|

11n HT40 Mode Middle Channel Chain 0 11n HT40 Mode Middle Channel Chain 1

Ew.ﬂ_w =

;..,.,‘,,....,.,..,.._.m

a ype: R ] W Type: RMS
"j o Trig: FreaRun o Bl o i Fast =ew Vi FreeRun AwglHotd: 1001100
arte 30 4B (e Atten: 30 9B
Ref Offset 10,49 o8 AMEkr ; i Ref Offset 10,49 dB
e dEldly  Ref 30.00 dBm = 10 r‘l-.'w- v Ref 30.00 dBm
4]
U & &
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#Res BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (10001 pts) [#Res BW 380 kHz #VBW 1.2 MHz Sweep 1.333ms (10001 pts)
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UNII 5.5 GHz IEEE 802.11ac VHT80 mode
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11ac HT80 Mode Low Channel Chain 0 _ 11ac HT80 Mode Low Channel Chain 1
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#Res BIW 820 kHz #VBW 2.4 MHz Sweep 1.333 ms (10001 pts) [#Res BW 820 kHz #VBW 2.4 MHz Sweep 1.333ms (10001 pts)
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HrRes BW 320 kHz #VBW 2.4 MHz Sweep 1.333 ms (10001 pts) #Res BW 820 kHz FVBW 2.4 MHz Sweep 1.333 ms (10001 pis)
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UNII 5.8 GHz IEEE 802.11a mode

11a Mode Low Channel Prlmary

11a Mode Low Channel Secondary
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UNII 5.8 GHz IEEE 802.11n HT20 mode
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UNII 5.8 GHz IEEE 802.11n HT40 mode
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biRes BW 390 kHz #VBW 1.2 MHz Sweep 1.333 ms (10001 pts) #Res BW 390 kHz FVBW 1.2 MHz Sweep 1.333ms (10001 pts)|

UNII 5.8 GHz IEEE 802.11ac VHT80 mode

11ac HT80 Mode Middle Channel Chain 0 11ac HT80 Mode Mlddle Channel Chain 1
TR AT =] T A
| “wavg Type RS X | £Aug Type: ANS
{&n:.;:. - 1:1“5. Free Run AvglHeld: 100100 Eal L; —-— 2‘ fl;;:ﬂ AvgHold 100100
Ref Offset 10.49 0B Ref Offset 10.49 dB ki
10 dBidiv Refl 30.00 dBm o) i ‘3-=_-m- Ref 30.00 dBm
¢ #
Center 5.77500 GHz Span 100.0 MHz Center 5.77500 GHz Span 100.0 MHz
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10.3.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
10.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Freauen 99% Bandwidth
Channel e [MHz]
[MHz] Primary Secondary
Low 5180 16.278 16.313
Mid 5200 16.352 16.339
High 5240 16.269 16.324
Worst 16.352
10.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Frequen 99% Bandwidth
Channel e [MHz]
[MHz] Chain 0 Chain 1
Low 5180 17.483 17.516
Mid 5200 17.442 17.449
High 5240 17.506 17.434
Worst 17.516
10.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Freauen 99% Bandwidth
Channel g 2 [MHz]
[MHz] Chain 0 Chain 1
Low 5190 35.867 35.875
High 5230 35.911 35.823
Worst 35.911
10.3.4. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
Frequen 99% Bandwidth
Channel gl 2/ [MHz]
[MHz] Chain 0 Chain 1
Middle 5210 75.042 75.029
Worst 75.042
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10.3.5. 802.11a MODE IN THE 5.3 GHz BAND
Frequen 99% Bandwidth
Channel sl [MHz]
[MHz] Primary Secondary
Low 5260 16.340 16.297
Mid 5300 16.322 16.348
High 5320 16.290 16.338
Worst 16.348
10.3.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Freauen 99% Bandwidth
Channel e [MHz]
[MHz] Chain 0 Chain 1
Low 5260 17.433 17.438
Mid 5300 17.473 17.440
High 5320 17.420 17.504
Worst 17.504
10.3.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Freauen 99% Bandwidth
Channel Al [MHz]
[MHz] Chain 0 Chain 1
Low 5270 35.756 35.787
High 5310 35.907 35.931
Worst 35.931
10.3.8. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND
Frequen 99% Bandwidth
Channel . . [MHz]
[MHz] Chain 0 Chain 1
Middle 5290 75.128 75.047
Worst 75.128
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802.11a MODE IN THE 5.5 GHz BAND

10.3.9.
A 99% Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5500 16.286 16.312
Mid 5580 16.315 16.273
High 5700 16.348 16.304
Worst 16.348
10.3.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
A 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5500 17.436 17.457
Mid 5580 17.494 17.508
High 5700 17.399 17.480
Worst 17.508
10.3.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
AT 99% Bandwidth
Channel [MHz]
[MHZz] Chain 0 Chain 1
Low 5510 35.825 35.780
Mid 5550 35.840 35.927
High 5670 35.912 35.832
Worst 35.927
10.3.12. 802.11ac VHT80 MODE IN THE 5.5 GHz BAND
ey 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5530 74.932 74.929
High 5610 74.953 74.998
Worst 74.998
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10.3.13. 802.11a MODE IN THE 5.8 GHz BAND
AT 99% Bandwidth
Channel [MHz]
[MHz] Primary Secondary
Low 5745 16.351 16.351
Mid 5785 16.308 16.327
High 5825 16.275 16.345
Worst 16.351
10.3.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
GG 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5745 17.516 17.426
Mid 5785 17.487 17.427
High 5825 17.484 17.506
Worst 17.516
10.3.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
e 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Low 5755 35.834 35.768
High 5795 35.882 35.909
Worst 35.909
10.3.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
AECETEY 99% Bandwidth
Channel [MHz]
[MHz] Chain 0 Chain 1
Middle 5775 74.984 75.157
Worst 75.157
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10.3.17.

UNII 5.2 GHz IEEE 802.11a mode

99% BANDWIDTH PLOTS
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11a Mode Low Channel Secondary
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x dB Bandwidth 19.08 MHz xdB -26.00 dB x dB Bandwidth 19.61 MHz xdB -26.00 dB
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x dB Bandwidth 18.82 MHz x dB -26.00 dB x dB Bandwidth 19.12 MHz x dB =26,00 dB
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UNII 5.5 GHz IEEE 802.11n HT20 mode
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UNII 5.5 GHz IEEE 802.11n HT40 mode
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UNII 5.8 GHz IEEE 802.11a mode
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UNII 5.8 GHz IEEE 802.11n HT20 mode
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UNII 5.8 GHz IEEE 802.11n HT40 mode
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10.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

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 spectraensity shall not exceed

11 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.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over
the frequency bands 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 megahertz. In addition, the maximum power
spectral density shall not exceed 11 dBm in any 1 megahertz 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.

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.

DIRECTIONAL ANTENNA GAIN

For Power: The TX chains are uncorrelated and the antenna gains are unequal among the
chains. The directional gain is:

For PSD: The TX chains are correlated and the antenna gains are unequal among the chains.
The directional gain is:

5 GHz
Frequency Chain 0 Chain 1 Uncorrelated Correlated
Chains Chains
Band Antenna Antenna Directional Directional
Gain Gain Gain Gain
[MHz] [dBi] [dBi] [dBi] [dBi]
5150 - 5250 -0.66 -2.69 -1.56 1.39
5250 - 5350 -1.70 -2.49 -2.08 0.92
5470 - 5725 -0.57 -1.93 -1.20 1.79
5725 - 5850 -1.23 -1.93 -1.57 1.44
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RESULTS

10.4.1.

Bandwidth and Antenna Gain

802.11a MODE IN THE 5.2 GHz BAND

Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5180 19.52 16.31 -1.56 1.39
Mid 5200 19.53 16.35 -1.56 1.39
High 5240 18.86 16.32 -1.56 1.39
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5180 23.90 11.00
Mid 5200 23.91 11.00
High 5240 23.76 11.00
| Duty Cycle CF [dB]| 0.29 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 14.72 14.60 17.96 23.90 -5.95
Mid 5200 14.85 14.56 18.01 23.91 -5.90
High 5240 14.26 14.35 17.60 23.76 -6.15
PPSD Results
Channel |Frequency | Primary |Secondary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 4.49 4.52 7.80 11.00 -3.20
Mid 5200 4.93 4.55 8.04 11.00 -2.96
High 5240 4.66 4.67 7.96 11.00 -3.04
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10.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel [ Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5180 19.73 17.52 -1.56 1.39
Mid 5200 19.66 17.45 -1.56 1.39
High 5240 19.81 17.51 -1.56 1.39
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5180 23.95 11.00
Mid 5200 23.94 11.00
High 5240 23.97 11.00
Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 14.34 14.11 17.54 23.95 -6.41
Mid 5200 14.64 14.37 17.82 23.94 -6.11
High 5240 15.06 14.24 17.98 23.97 -5.99
PPSD Results
Channel | Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5180 4.02 3.98 7.32 11.00 -3.68
Mid 5200 4.50 3.98 7.56 11.00 -3.44
High 5240 5.13 4.14 7.98 11.00 -3.02
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10.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5190 40.06 35.88 -1.56 1.39
High 5230 40.30 35.91 -1.56 1.39
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5190 24.00 11.00
High 5230 24.00 11.00
Duty Cycle CF [dB]| 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| ChainO0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5190 13.78 13.87 17.43 24.00 -6.57
High 5230 13.56 13.82 17.30 24.00 -6.70
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5190 0.54 0.71 4.23 11.00 -6.77
High 5230 0.41 0.66 4.14 11.00 -6.86
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10.4.4.

Bandwidth and Antenna Gain

802.11ac HT80 MODE IN THE 5.2 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Middle 5210 83.12 75.04 -1.56 1.39
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Middle 5210 24.00 11.00
|  DutyCycleCF[dB]] 1.1 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | ChainO0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5210 11.78 11.67 15.84 24.00 -8.16
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5210 -4.79 -4.28 -0.40 11.00 -11.40
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10.4.5. 802.11a MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5260 18.87 16.34 -2.08 0.92
Mid 5300 19.20 16.35 -2.08 0.92
High 5320 19.42 16.34 -2.08 0.92
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5260 23.76 11.00
Mid 5300 23.83 11.00
High 5320 23.88 11.00
Duty Cycle CF [dB]| 0.29 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 14.40 14.39 17.70 23.76 -6.06
Mid 5300 14.42 14.58 17.80 23.83 -6.03
High 5320 14.35 14.31 17.63 23.88 -6.26
PPSD Results
Channel |Frequency | Primary |Secendary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 4.58 4.29 7.74 11.00 -3.26
Mid 5300 4.20 4.47 7.64 11.00 -3.36
High 5320 4.32 4.33 7.62 11.00 -3.38
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10.4.6. 802.11n HT20 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5260 19.72 17.44 -2.08 0.92
Mid 5300 19.72 17.47 -2.08 0.92
High 5320 19.86 17.50 -2.08 0.92
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5260 23.95 11.00
Mid 5300 23.95 11.00
High 5320 23.98 11.00
Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| ChainO0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 15.09 14.25 18.01 23.95 -5.94
Mid 5300 15.14 14.16 17.99 23.95 -5.95
High 5320 14.98 14.38 18.01 23.98 -5.97
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5260 4.93 4.06 7.84 11.00 -3.16
Mid 5300 4.99 4.41 8.03 11.00 -2.97
High 5320 4.80 4.09 7.78 11.00 -3.22
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10.4.7. 802.11n HT40 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5270 39.85 35.79 -2.08 0.92
High 5310 39.86 35.93 -2.08 0.92
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5270 24.00 11.00
High 5310 24.00 11.00
Duty Cycle CF [dB]| 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5270 13.88 13.78 17.43 24.00 -6.57
High 5310 13.71 13.83 17.37 24.00 -6.63
PPSD Results
Channel |[Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5270 0.78 0.72 4.35 11.00 -6.65
High 5310 0.54 0.77 4.26 11.00 -6.74
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10.4.8. 802.11ac HT80 MODE IN THE 5.3 GHz BAND
Bandwidth and Antenna Gain
Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Middle 5290 83.62 75.13 -2.08 0.92
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Middle 5290 24.00 11.00
Duty Cycle CF[dB]] 1.1 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5290 11.74 11.69 15.84 24.00 -8.16
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5290 -4.54 -4.44 -0.37 11.00 -11.37
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10.4.9. 802.11a MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5500 18.85 16.31 -1.20 1.79
Mid 5580 18.80 16.32 -1.20 1.79
High 5700 18.84 16.35 -1.20 1.79
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5500 23.75 11.00
Mid 5580 23.74 11.00
High 5700 23.75 11.00
Duty Cycle CF [dB]| 0.29 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |[Frequency | Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 14.43 14.61 17.82 23.75 -5.94
Mid 5580 14.44 14.36 17.70 23.74 -6.04
High 5700 14.65 14.27 17.76 23.75 -5.99
PPSD Results
Channel |Frequency | Primary |Secendary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 4.53 4.64 7.88 11.00 -3.12
Mid 5580 4.47 4.53 7.79 11.00 -3.21
High 5700 4.95 4.26 7.92 11.00 -3.08
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10.4.10. 802.11n HT20 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5500 19.82 17.46 -1.20 1.79
Mid 5580 19.75 17.51 -1.20 1.79
High 5700 19.98 17.48 -1.20 1.79
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5500 23.97 11.00
Mid 5580 23.96 11.00
High 5700 24.00 11.00
Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 14.05 14.18 17.43 23.97 -6.54
Mid 5580 14.19 14.35 17.59 23.96 -6.37
High 5700 14.38 14.14 17.58 24.00 -6.42
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5500 4.07 4.19 7.44 11.00 -3.56
Mid 5580 3.92 4.28 7.42 11.00 -3.58
High 5700 4.40 5.22 8.15 11.00 -2.85
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10.4.11. 802.11n HT40 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5510 40.27 35.83 -1.20 1.79
Mid 5550 40.57 35.93 -1.20 1.79
High 5670 40.46 35.91 -1.20 1.79
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5510 24.00 11.00
Mid 5550 24.00 11.00
High 5670 24.00 11.00
Duty Cycle CF [dB]l 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5510 13.84 13.70 17.38 24.00 -6.62
Mid 5550 13.63 13.60 17.22 24.00 -6.78
High 5670 13.47 13.59 17.14 24.00 -6.86
PPSD Results
Channel |Frequency| Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5510 1.28 0.67 4.59 11.00 -6.41
Mid 5550 0.51 -0.11 3.81 11.00 -7.19
High 5670 0.36 0.65 4.11 11.00 -6.89
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10.4.12. 802.11ac HT80 MODE IN THE 5.5 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5530 82.19 74.93 -1.20 1.79
High 5610 83.29 75.00 -1.20 1.79
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5530 24.00 11.00
High 5610 24.00 11.00
Duty Cycle CF [dB]| 1.11 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |[Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5530 11.76 11.70 15.85 24.00 -8.15
High 5610 11.67 11.60 15.76 24.00 -8.24
PPSD Results
Channel |[Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5530 -4.14 -4.30 -0.10 11.00 -11.10
High 5610 -4.53 -4.41 -0.34 11.00 -11.34
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10.4.13. 802.11a MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel [ Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5745 19.21 16.35 -1.57 1.44
Mid 5785 18.96 16.33 -1.57 1.44
High 5825 19.10 16.35 -1.57 1.44
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5745 30.00 30.00
Mid 5785 30.00 30.00
High 5825 30.00 30.00
| Duty Cycle CF [dB]| 0.29 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Primary |Secendary Total Power Power
Antenna 1 | Antenna 2 Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 14.93 14.41 17.98 30.00 -12.02
Mid 5785 14.02 14.27 17.44 30.00 -12.56
High 5825 13.74 14.28 17.32 30.00 -12.68
PPSD Results
Channel |Frequency | Primary |Secendary Total PPSD PPSD
Antenna 1 | Antenna 2 Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 1.85 1.42 4.93 30.00 -25.07
Mid 5785 0.86 1.15 4.30 30.00 -25.70
High 5825 1.02 1.22 4.42 30.00 -25.58
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10.4.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5745 19.67 17.52 -1.57 1.44
Mid 5785 19.72 17.49 -1.57 1.44
High 5825 19.54 17.51 -1.57 1.44
Limits
Channel | Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5745 30.00 30.00
Mid 5785 30.00 30.00
High 5825 30.00 30.00
| Duty Cycle CF [dB]| 0.31 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency | Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 14.58 14.98 18.10 30.00 -11.90
Mid 5785 13.98 14.04 17.33 30.00 -12.67
High 5825 13.53 14.02 17.09 30.00 -12.91
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5745 1.38 0.80 4.41 30.00 -25.59
Mid 5785 1.04 0.83 4.25 30.00 -25.75
High 5825 0.31 0.95 3.96 30.00 -26.04
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10.4.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Low 5755 40.54 35.83 -1.57 1.44
High 5795 40.13 35.91 -1.57 1.44
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Low 5755 30.00 30.00
High 5795 30.00 30.00
| Duty Cycle CF [dB]| 0.59 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5755 13.80 13.76 17.38 30.00 -12.62
High 5795 13.82 13.80 17.41 30.00 -12.59
PPSD Results
Channel |Frequency | ChainO0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Low 5755 -2.43 -2.43 1.18 30.00 -28.82
High 5795 -2.03 -2.35 1.41 30.00 -28.59
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10.4.16.

Bandwidth and Antenna Gain

802.11ac HT80 MODE IN THE 5.8 GHz BAND

Channel |Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
[MHz] [MHz] [MHz] [dBi] [dBi]
Middle 5775 81.97 75.16 -1.57 1.44
Limits
Channel |Frequency FCC FCC
Power PPSD
Limit Limit
[MHz] [dBm] [dBm]
Middle 5775 30.00 30.00
|  DutycycleCF[dB]] 1.11 [included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel |Frequency| Chain0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5775 11.68 11.68 15.80 30.00 -14.20
PPSD Results
Channel |Frequency | Chain0 Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
[MHz] [dBm] [dBm] [dBm] [dBm] [dB]
Middle 5775 -7.40 -7.62 -3.39 30.00 -33.39
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10.4.17. OUTPUT POWER AND PPSD PLOTS
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11a Mode Low Channel Primary 11a Mode Low Channel Secondary
=T | ———

KerLghl Spectium Snal1m - Sergt S5
AL L

SAvg Type:RMS
AvglHold: 100100

,,L, s Trig: Fres Run

| T ahvg Trpe EMS
T Wide —+-  Trig: FreeRun AvglHold: 100100 i
IFGaindow Arten: 30 dB 15 Galm:Low Atven: 30 a8
Ref Offset 10,49 8 Akr1 5.177 Ref Offset 1049 dB ul
1‘(;:‘!’-".! v___Ref 30,00 dBm jlo Ref 30.00 dBm
 — 4
IF

Center 5.18000 GHz ‘Span 35.00 MHz Center 5.18000 GHz Span 35.00 MHz

eRes BW 1.0 MHz #VEW 3.0 MHE Sweep 1339 ms (20001pts) | | - [oRes B 1.0z #VBW 3.0 MHz" _Sweep 1333 ms (20001 pis)

[ Moiog TRC] s = RO R ——— = Ao | — A or o TUAES- JINETOAWEIN] - — — — — RSCTERIE — — J

N [ 5177 635 26 GHz 4487 dBm N B 51781636 75 GHz 4513 dBm
1w 1 5.180 000 00 GHz 1890dBm BandFower 19,52 MHz 14723d8 z N f 5180 000 00 GHz 2447dBm Eand Fower 1885 MHz 14,696 dB)

4 4
5 5
§ 3
7 7
8 B
] 5
10 10
" "
juss - Alignment Campleted =

11a Mode Middle Channel Prlmary

h—d-!—m-.&-v- )

R
Aug Type: RMS
AvglHold: 100100

\no—w!a e Trig: FreeRun

Mvﬂ Type: RMS
FHO Wide ~+~ Trig: FreeRun AvplHold: 100100
IFGainLow Arten: 30 dB 1F Galn:Lon Aten: 30 8
Ref Offset 10.49 dB Ref Offset 10 49 dB
4y Ref 30.00 dBm 0 ¢2ia;_Ref 30.00 dBm
| B | |
|
i e t ) t
| | | |
| | | |
| i f |
]
Center §.20000 GHZ Span 35.00 MHz Center 5.20000 GHz Span 35,00 MHZ
[#Res BW 1.0 MHz _ #VBW3OMHZ i Sweep 1.333 ms (20001 pts) [#Res BW 1.0 MHz  #WBW3ONMHZ ‘Sweep 1.333 ms (20001 pts)
5 e G [omcronmorl Facronvae 1 L R MO S O S . 0 12 I 1.7 So—
_ [ 5201 699 25 GHz 4930 4Bm N [ 5198 327 00 GHz 4549 dB:
R f 5200 00000 GHz 2366dBm Band Fower  18.96 MHz 1485248 TN f 5200 000 00 GHz TTdBm BandPover  19.53MHa 14.664 B
4 4
5 5
& 6
T T
8 B
g 9
10 i
" n
e
mwm St U e lw.wl-"mv St A
[}
T “Shvg Tyue, WS I Shvg Type: AHS
WG Wide -+~ Teigi FreeRun nvmnom 1001100 NG Wido - Trig: FreeRun AvglHold: 1001100
IFGaindow Aren: 30 0B 1 Galm:low Anen: 30 48
Rel Offset 10.49 d8: Ref Offset 1048 dB
‘2 Ref 30,00 dBm 2idy__Ref 30.00 dBm
— "é" = S — — — —-—— 1‘9—777 — — =
t ¥ f i
Ly n 35.00 MHz, Center 524000 GHz Span 35.00 Wiz
#VBW 3.0 MHz" Sweep 1.333 ms (20001 pts)

Spai
Sweep 1.333 ms (20001 pts) [#Res BW 1.0 MHz S ———
e e T e

Center 5.24000 GHz
#Res BIV 1.0 MHz #VBW 3.0 MHZ'
| e e e e S . 2 S | i e e —— p—e—
[ 5242 574 25 GHa 4.650 dBm [ T 5.240 903 00 GHz 4,665 dBm
5.240 000 00 GH2 1483 dBm  Gand Power 18.82 MHL 14 260 0B zZ N T 5.240 000 00 GHz 1896 dBm  Band Power 18.86 MH1 14.351 0B

Do o

10

Page 80 of 252
FORM ID: FCC_15E

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823, Korea
TEL: (031) 337-9902 FAX: (031) 213-5433

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



REPORT NO: 16K22866-E4V4 DATE: MAR 31, 2016

FCC ID: ABLSMT719

UNII 5.2 GHz IEEE 802.11n HT20 mode
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UNII 5.2 GHz IEEE 802.11n HT40 mode
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UNII 5.3 GHz IEEE 802.11a mode
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UNII 5.3 GHz IEEE 802.11n HT20 mode
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UNII 5.3 GHz IEEE 802.11n HT40 mode
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