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Release Control Record

Issue No. Description Date Issued
FCC_RF_SL21022601-HAR-284_5G Original release 719/2021
FCC_RF_SL21022601-HAR-284_R1 INT ER 3B_5G Update Section 4.4 8/11/2021
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1 Certificate of Conformity

Product:
Brand:

Model:

Sample Status:
Applicant:
Test Date:
Standard:

Automotive Infotainment Unit

HARMAN

R1INT ER 3B MY22

Final Product

HARMAN INTERNATIONAL

4/15/2021-7/8/2021

47 CFR FCC Part 15, Subpart E (Section 15.407)

789033 D02 General UNII Test Procedures New Rules v02r01

ANSI C63.10:2013

The above equipment has been tested by Bureau Veritas Consumer Products Services, Inc. Milpitas

Branch, and found compliance with the requirement of the above standards. The test record, data evaluation

& Equipment Under Test (EUT) configurations represented herein are true and accurate accounts of the

measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by :

Approved by :

=
, Date:

08/11/2021

Jude Semana / Compliance Engineer

Gm.a Chown
, Date:

08/11/2021

Gary Chou/ Engineer Reviewer
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2 Summary of Test Results

47 CFR FCC Part 15, Subpart E (Section 15.407)

Stanqard Test Item Result Remarks
Section
. Antenna connector is FAKRA.
15.203 Antenna Requirement Pass (The device is professionally installed)
15.407 (b)(6) | AC Power Conducted Emissions N/A N/A

(b)( 1/12%‘}%/”) /6) ;22':&?25;;53'%5 & Band Edge Pass Meet the requirement of limit.
15.407 (a)(1/2/3) | Max Average Transmit Power Pass Meet the requirement of limit.
- Occupied Bandwidth Pass Meet the requirement of limit.

15407 () | 6 dB Emission Bandwidth Pass | Meet the requirement of limit.

(U-NII-3 only)

15.407 (a)(1/2/3)

Peak Power Spectral Density

Pass Meet the requirement of limit.

15.407(g)

Frequency Stability

Pass Meet the requirement of limit.

Note: The EUT is DC powered.

21 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency Expan(ist::izl)Jr(\f)e rtainty
Conducted Emissions at mains ports 150kHz ~ 30MHz 3.51dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 3.73dB
1GHz ~ 6GHz 4.64dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 4.82dB
18GHz ~ 40GHz 4.91dB

2.2 Modification Record

There were no modifications required for compliance.
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3  General Information
3.1 General Description of EUT

Product Automotive Infotainment Unit

Brand HARMAN

Test Model R1 INT ER 3B MY22

Status of EUT Final Product

Power Supply Rating 12Vdc

Modulation Type 256QAM, 64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation Technology DSSS, OFDM

802.11a: up to 54Mbps

Transfer Rate 802.11n: up to 300Mbps
802.11ac: up to 433Mbps

Operating Frequency 5180~5240MHz, 5745~5825MHz
5180~5240MHz:

4 channels for 802.11a, 802.11n,11ac (20MHz)
2 channels for 802.11n,11ac (40MHz)

1 channel for 802.11ac (80MHz)
5745~5825MHz:

5 channels for 802.11a, 802.11n,11ac (20MHz)
2 channels for 802.11n,11ac (40MHz)

1 channel for 802.11ac (80MHz)

Number of Channel

Internal PCB Antenna

Antenna Type 5180~5240MHz: 2.65dBi
5745~5825MHz: 1.51dBi
Antenna Connector U.FL
Note:
1. The EUT provides one completed transmitter and one receiver.
Modulation Mode Tx Function
802.11a 1TX
802.11n 1TX
802.11ac 1TX
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3.2 Description of Operation Modes

FOR 5180 ~ 5240MHz

4 channels are provided for 802.11a, 802.11n (20Mhz), 802.11ac(20MHz):

Channel Frequency Channel Frequency
36 5180 MHz 44 5220 MHz
40 5200 MHz 48 5240 MHz
2 channels are provided for, 802.11n (40MHz), 802.11ac (40MHz):
Channel Frequency Channel Frequency
38 5190 MHz 46 5230 MHz
1 channels are provided for, 802.11ac (80MHz):
Channel Frequency Channel Frequency
38 5210 MHz - -
FOR 5745 ~ 5825MHz:
5 channels are provided for 802.11a, 802.11n (20MHz), 802.11ac (20MHz):
Channel Frequency Channel Frequency
149 5745MHz 161 5805MHz
153 5765MHz 165 5825MHz
157 5785MHz
2 channels are provided for 802.11n (40MHz), 802.11ac(40MHz):
Channel Frequency Channel Frequency
151 5755MHz 159 5795MHz
1 channels are provided for 802.11ac(80MHz):
Channel Frequency Channel Frequency
155 5775MHz - -
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Power setting is as below:
802.11a 802.11n, ac(20MHz)

Channel Power Setting Channel Power Setting
36 12 36 12
40 12 40 12
48 12 48 12
149 12 149 12
157 12 157 12
165 12 165 12

802.11n, ac(40MHz) 802.11ac(80MHz)

Channel Power Setting Channel Power Setting
38 12 38 12
46 12 155 12
151 12 48 12
159 12 - -

1. The above EUT information is declared by manufacturer and for more detailed features
description, please refer to the manufacturer's specifications or user's manual.

Report No.: FCC_RF_SL21022601-HAR-284_R1 INT ER 3B_5G Page No. 9/90




@

BUREAU
[ VERITAS |

3.2.1  Test Mode Applicability and Tested Channel Detall
EUT Applicable To
Configure Description
Mode RE>1G RE<1G PLC APCM
A \/ - N Powered 12Vdc Battery
Where RE>1G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz
PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement
NOTE:

1. The EUT had been pre-tested on the positioned of each 3 axis. The worst case was found when positioned on X-plane.
2. “-” means no effect.

Radiated Emission Test (Above 1GHz):

[X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X] Following channel(s) was (were) selected for the final test as listed below.

EUT
i FREQ. Band | Available Modulation Modulation
Configure Mode Tested Channel
(MHz) Channel Technology Type
Mode
- 802.11a 36 to 48 36, 40, 48 OFDM BPSK
- 802.11n (HT20) 36 to 48 36, 40, 48 OFDM BPSK
5180-5240
- 802.11n (HT40) 38 to 46 38, 46 OFDM BPSK
- 802.11ac (VHT80) 42 42 OFDM BPSK
- 802.11a 149 to 165 | 149, 157, 165 OFDM BPSK
- 802.11n (HT20) 149to 165 | 149, 157,165 OFDM BPSK
5745-5825
- 802.11n (HT40) 151 to 159 151, 159 OFDM BPSK
- 802.11ac (VHT80) 155 155 OFDM BPSK

Radiated Emission Test (Below 1GHz):

[X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X] Following channel(s) was (were) selected for the final test as listed below.

EUT
. FREQ. Band | Available Modulation Modulation
Configure Mode Tested Channel
(MHz) Channel Technology Type
Mode
- 802.11a 5180-5320 36 to 64 40 OFDM BPSK
- 802.11a 5745-5825 | 149to 165 157 OFDM BPSK
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Power Line Conducted Emission Test:

] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

] Following channel(s) was (were) selected for the final test as listed below.

EUT
i FREQ. Band | Available Modulation Modulation
Configure Mode Tested Channel
(MHz) Channel Technology Type
Mode
- 802.11a 5180-5320 36 to 64 62 OFDM BPSK
- 802.11a 5745-5825 149 to 165 149 OFDM BPSK

Antenna Port Conducted Measurement:

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

[X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity
architecture).

X] Following channel(s) was (were) selected for the final test as listed below.

EUT
i FREQ. Band | Available Modulation Modulation
Configure Mode Tested Channel
(MHz) Channel Technology Type
Mode

- 802.11a 36 to 48 36, 40, 48 OFDM BPSK

- 802.11n (HT20) 36 to 48 36, 40, 48 OFDM BPSK

- 802.11ac (VHT20) 36 to 48 36, 40, 48 OFDM BPSK

5180-5240

- 802.11n (HT40) 38 to 46 38, 46 OFDM BPSK

- 802.11ac (VHT40) 38 to 46 38, 46 OFDM BPSK

- 802.11ac (VHT80) 42 42 OFDM BPSK

- 802.11a 149 to 165 | 149, 157, 165 OFDM BPSK

- 802.11n (HT20) 149t0 165 | 149, 157, 165 OFDM BPSK

- 802.11ac (VHT20) 149t0 165 | 149, 157, 165 OFDM BPSK

5745-5825

- 802.11n (HT40) 151 to 159 151, 159 OFDM BPSK

- 802.11ac (VHT40) 151 to 159 151, 159 OFDM BPSK

- 802.11ac (VHT80) 155 155 OFDM BPSK

Test Condition:

Applicable To Environmental Conditions Input Power Tested By
RE>1G 25deg. C, 65%RH 12Vdc Jude Semana
RE<1G 25deg. C, 65%RH 12Vdc Jude Semana
APCM 21deg. C, 60%RH 12Vvdc Jude Semana

3.3 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.
ID Product Brand Model No. Serial No. FCCID Remarks
A. Laptop Acer Aspire 3 N/A N/A Provided by Lab
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:

ID Descriptions Qty. Length (m) ??elesll?\llrc])g)] ?8{;? Remarks
1. USB 1 1m No 0 Connect from EUT to Laptop

3.3.1 Duty Cycle of Test Signal

MODULATION TYPE: BPSK

If Duty cycle of test signal is < 98 %, duty factor is required.
802.11a: Duty cycle = 73.54%

802.11n (HT20): Duty cycle = 73.51%

802.11n (HT40): Duty cycle = 60.45%

802.11ac (VHT20): Duty cycle = 74.01%

802.11ac (VHT40): Duty cycle = 61.83%

802.11ac (VHT80): Duty cycle = 50.06%
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3.4 General Description of Applied Standard

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

47 CFR FCC Part 15, Subpart E (Section 15.407)

789033 D02 General UNII Test Procedures New Rules v02r01
ANSI C63.10:2013

All test items have been performed and recorded as per the above standards.
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4 Test Types and Results

4.1 Antenna Requirement

Spec

Requirement

Applicable

15.203

An intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device.

Antenna requirement must meet at least one of the following:

a) Antenna must be permanently attached to the device.

b) The antenna must use a unique type of connector to attach to the device.
c) Device must be professionally installed. The installer shall be responsible
for ensuring that the correct antenna is employed by the device.

Remark

The EUT uses an Internal PCB antenna.

Result

PASS O FAIL
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4.2 Radiated Emission and Bandedge Measurement
4.2.1 Limits of Radiated Emission Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table.

Fre(ql\l/Jlﬁr;):ies (mljci:erlodvc?lftrs?;g;tr:e 9 Measurement Distance (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).

3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified
above by more than 20dB under any condition of modulation.

Limits of unwanted emission out of the restricted bands

Applicable To Limit
789033 D02 General UNII Test Procedure Field Strength at 3m
New Rules v02r01 PK:74 (dBuV/m) AV:54 (dBuV/m)
Frequency Band Applicable To EIRP Limit Sl F;’;Ld SR &t
5150~5250 MHz 15.407(b)(1)
5250~5350 MHz 15.407(b)(2) PK:-27 (dBm/MHz) PK:68.2(dBuV/m)
5470~5725 MHz 15.407(b)(3)
PK:-27 (dBm/MHz) *1 PK: 68.2(dBuV/m)
- . PK:10 (dBm/MHz) *2 PK:105.2 (dBuV/m) *2
5795-5850 Muz | = | 1940700 | py.15 6 (@BmMHZ) PK: 110.8(dBpiV/m) 3
PK:27 (dBm/MHz) * PK:122.2 (dBpV/m) *
[ | 15.407(b)(4)(ii) Emission limits in section 15.247(d)
2 - —
" beyond 75 MHz or more above of the band edge. Zg?n%ﬂlii?%%ﬁﬂi Zggszslng linearly to 10
"3 below the band edge increasing linearly to a level ™ from 5 MHz above or below the band edge
of 15.6 dBm/MHz at 5 MHz above. increasing linearly to a level of 27 dBm/MHz at
the band edge.

Note:

The following formula is used to convert the equipment isotropic radiated power (eirp) to field strength:
1000000~+/30P

E= ———— uV/m, where P is the eirp (Watts).

3

Report No.: FCC_RF_SL21022601-HAR-284_R1 INT ER 3B_5G Page No. 16 /90




@

BUREAU

4.2.2 Test Instruments
DESCRIPTION & DATE OF DUE DATE OF
MANUFACTURER sioteiSEh ok SERIALNO. | . A LIBRATION CALIBRATION
EMI Receiver , Rohde and 1328.4100K-1016
Schwars ESW44 62-MH 10/23/2020 10/23/2021
Biconilog Antenna , Sunol JB6 A111717 9/4/2020 9/4/2021
Horn Antenna ,
ETS.Lindaren 3117 218554 7/24/2020 7/24/2021
Pre-Amplifier ,
RF-Lambda RAMPOOM50GA | 18040300055 10/1/2020 10/1/2021
Spectrum Analyzer, N9030B MY57140100 07/22/2020 07/22/2022
Keysight
Environmental Chamber, | oo £ ity 1007H 61201 12/16/2020 12/16/2021

Micro Precision

4.2.3 Test Procedure

For Radiated emission below 30MHz
a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter chamber
room. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the

measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table was turned
from 0 degrees to 360 degrees to find the maximum reading.

e. The test-receiver system was set to Quasi-Peak Detect Function and Specified Bandwidth with

Maximum Hold Mode.
NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency

below 30MHz.

For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f.  The test-receiver system was set to peak and average detects function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
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average limit, measurement with the average detector is unnecessary.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is = 1/T
(Duty cycle < 98%) or 10Hz (Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

4. All modes of operation were investigated and the worst-case emissions are reported.

For Band edge Measurement
789033 D02 General U-NII Test Procedures New Rules v02r01, Il.F. Method SA-1

1. For average emissions measurements, follow the procedures described in section 11.G.6., “Procedures
for Average Unwanted Emissions Measurements above 1000 MHz”, except for the following changes:
Set RBW=100 kHz
Set VBW=300 kHz

4. Perform a band-power integration across the 1 MHz bandwidth in which the band-edge emission level is
to be measured.

4.2.4 Deviation from Test Standard

No deviation.
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425 Test Setup

For Radiated emission 30MHz to 1GHz

Ant. Tower 1-4m

Variable

EUT& | 3m
Support Unjts :

Turn Table

80cm =

Ground Plane

Test Receiver

i

For Radiated emission above 1GHz

Ant. Tower 1-4m

Variable
EUT& 3m \
Support Units |

\ Turn Table D_E .

Absorber

Tl
] WAMMTAAA e

Ground Plane
Test Receiver

N —

MOOOO

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.2.6 EUT Operating Condition

a. Placed the EUT on the testing table.

b. Prepared notebooks to act as communication partner and placed it outside of testing area.

c. The communication partner connected with EUT via a USB cable and ran a test program (provided by
manufacturer) to enable EUT under transmission condition continuously at specific channel frequency.

d. The necessary accessories enable the system in full functions.
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427 Test Results
Below 1GHz Worst-Case Data:

CHANNEL 802.11a Channel 40
DRV Quasi Peak
FREQUENCY RANGE  |30MHz — 1GHz FUNCTION
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No. Frequency | Polarization | Reading QP | Factor Level QP Limit\QP | Margin |Height| Angle Pass/Fail
(MHz) (HN) [dBuV)] | [dB(1/m)] | [dB(uV/m)] | dB(uV/m) | QP [dB] | (cm) | (Deg)

1 47.904 \ 18.2 13.9 32.1 40 -7.9 114.1 | 209.5 Pass
2 111.37 \ 17.6 18.7 36.3 43.5 -7.2 101.1 | 1401 Pass
3 | 170.198 V 13 18.6 31.6 43.5 -11.9 | 100.6 | 338.7 Pass
4 711.89 \ 3.1 28.1 31.2 46 -14.8 | 102.9 | 87.3 Pass
5 | 532.959 V 5.6 25.1 30.7 46 -15.3 | 103.1 | 60.8 Pass
6 40.675 V 13.8 18 31.8 40 -8.2 1014 | 25.9 Pass
REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Cable Loss (dB) + AF (dB)

2. AF (dB/m) = Antenna Factor (dB/m) — Preamplifier Gain (dB).

3. Margin = Level (dBuV/m) - Limit value(dBuV/m)

Model
Serial
Operator
AC Power
Temp, Humid

[dB (uv/m) ]
100

<<>>

04-27-21 003_R1 INT ER 3B Below 1GHz_5.2GHz.dat

Standard
Remarkl
Remark?2
Remark3
Remark4

90

80

70

60

<FCC B 3

—

50

Level

40

30

20

10

T T T T T T T AT T T T T T T T T T T T T T T T T T T T T

100.000

Frequency

500.000

1000.000

[MHz]

m>

QP
<04-27-21 003_R1 INT ER 3B

Range (H, PK)
Range (V, PK)

Suspected Item (V)
Final Item(V,QP)

Bel
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Below 1GHz Worst-Case Data:

CHANNEL 802.11a Channel 157
DETECTOR Quasi Peak
FREQUENCY RANGE  |30MHz - 1GHz FUNCTION
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No. Frequency | Polarization | Reading QP | Factor Level QP Limit\QP | Margin |Height | Angle Pass/Fail
(MHz) (HIV) [dB(uV)] | [dB(1/m)] | [dB(uV/m)] | dB(uV/m) | QP [dB] | (cm) | (Deg)
1| 47.867 i 19.1 13.9 33 40 -7 100.8 | 180.7 | Pass
2 40.679 \ 13.7 18 31.7 40 -8.3 112 7 Pass
3 110.816 \ 17.4 18.6 36 43.5 -7.5 100.5 | 145.7 Pass
4 | 714.353 \ 5.4 28.2 33.6 46 -12.4 104 0 Pass
5 | 247.678 H 15.7 18.3 34 46 -12 130.1 | 49.2 Pass
6 | 408.005 V 12.5 22.8 35.3 46 -10.7 | 100.3 | 357.1 Pass
REMARKS:

1. Emission level (dBuV/m) = Raw Value (dBuV) + Cable Loss (dB) + AF (dB)

2. AF (dB/m) = Antenna Factor (dB/m) — Preamplifier Gain (dB).

3. Margin = Level (dBuV/m) - Limit value(dBuV/m)

<<>>
04-27-21 003_R1 INT ER 3B Below 1GHz_5.8GHz.dat

Model Standard
Serial Remarkl
Operator Remark2
AC Power Remark3
Temp, Humid Remark4
[dB (uv/m) ]
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F | | | [ | | | | [ ———— Range (V, PK)
80 - ' ' Suspected Item(H)
F : : : : : : : : : : : : Suspected Item (V)
70 F ! ! ! i ! ! s S Final Item(H,QP)
F | | | [ | | | | | [ X Final Item(V,QP)
o | | | [ | | | | [
60 | | | b | | | | I
F | | | [ | | | | [
] = | | | [ | | | | [
o o F I - \ \ R R S S ‘F
@ o | | | [ | ! ! ! [ B N
g F
F I I I I e | | | o
40 F | | | | ﬁ_ | | | | | | [
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30.000 50.000 100.000 500.000 1000.000
Frequency [MHzZ ]
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Above 1GHz Test Data:
1GHz-40GHz — 802.11a — 5180MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10361.97 | V 41.9 5.1 Average 47 54 -7 100.5 | 126.1
3187.561 V 38.5 9.4 Average 29.1 54 -24.9 106 207.9
6994.373 | V 31.7 -1.3 Average 30.4 54 -23.6 200 65.5
10361.97 | V 57.1 5.1 Peak 62.2 74 -11.8 100.5 | 126.1
3187.561 V 53 -9.4 Peak 43.6 74 -30.4 106 207.9
6994.373 | V 43.5 -1.3 Peak 422 74 -31.8 200 65.5
1GHz-40GHz — 802.11a — 5200MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg] |
10399.59 H 43.4 5.2 Average 48.6 54 -5.4 200 96.2
3186.748 V 38.8 9.4 Average 29.4 54 -24.6 109 189.6
6983.042 V 33 -1.3 Average 31.7 54 -22.3 127.1 38.2
10399.59 H 54.6 5.2 Peak 59.8 74 -14.2 200 96.2
3186.748 | V 53.4 -9.4 Peak 44 74 -30 109 189.6
6983.042 | V 43.7 -1.3 Peak 42.4 74 -31.6 1271 38.2
1GHz-40GHz — 802.11a — 5240MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10482.02 V 45.3 5.3 Average 50.6 54 -3.4 100.1 40.4
2986.997 H 38.5 -10.3 Average 28.2 54 -25.8 135.6 165.1
6987.978 | V 32.6 -1.3 Average 31.3 54 -22.7 200 51.5
10482.02 | V 58.1 5.3 Peak 63.4 74 -10.6 100.1 40.4
2986.997 H 52.4 -10.3 Peak 42.1 74 -31.9 135.6 | 165.1
6987.978 | V 43.5 -1.3 Peak 422 74 -31.8 200 51.5
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1GHz-40GHz — 802.11n(HT20) — 5180MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10361.35 H 421 5.1 Average 47.2 54 -6.8 100.4 114.1
3193.364 | V 39.1 -9.4 Average 29.7 54 -24.3 | 109.5 | 348.9
6969.093 | V 32.5 -1.3 Average 31.2 54 -22.8 127 326.5
10361.35 H 54.8 5.1 Peak 59.9 74 -14.1 100.4 | 114.1
3193.364 | V 51.8 9.4 Peak 42.4 74 -31.6 | 109.5 | 348.9
6969.093 | V 44 -1.3 Peak 427 74 -31.3 127 326.5
1GHz-40GHz — 802.11n(HT20) — 5200MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10395.85 H 42.6 5.2 Average 47.8 54 -6.2 119.7 81
3195.896 | V 38.9 9.4 Average 29.5 54 245 | 145.1 192.6
5205.156 | V 471 -5.6 Average 415 54 -12.5 | 105.3 | 356.9
10395.85 H 56.5 5.2 Peak 61.7 74 -12.3 119.7 81
3195.896 | V 58.7 -9.4 Peak 49.3 74 -24.7 | 1451 192.6
5205.156 | V 57.8 -5.6 Peak 52.2 74 -21.8 | 105.3 | 356.9
1GHz-40GHz — 802.11n(HT20) — 5240MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10484.49 H 42.4 5.3 Average 47.7 54 -6.3 113.9 31.6
3199.715 V 38.6 -9.4 Average 29.2 54 -24.8 105.8 176.7
1757.838 | V 43.2 -14.4 Average 28.8 54 -25.2 | 1543 20.8
10484.49 H 56.6 5.3 Peak 61.9 74 -12.1 113.9 31.6
3199.715 | V 52.9 9.4 Peak 43.5 74 -30.5 | 105.8 | 176.7
1757.838 | V 61.7 -14.4 Peak 47.3 74 -26.7 | 154.3 20.8
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1GHz-40GHz — 802.11ac(VHT20) — 5180MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10366.09 H 39.2 5.1 Average 44.3 54 -9.7 154.8 | 314.7
2989.319 \ 38.4 -10.3 Average 28.1 54 -25.9 105.2 68.4
3197.645 V 39.7 -9.4 Average 30.3 54 -23.7 120.4 | 236.9
10366.09 H 53.1 5.1 Peak 58.2 74 -15.8 154.8 | 3147
2989.319 \ 56 -10.3 Peak 457 74 -28.3 105.2 68.4
3197.645 V 53.3 9.4 Peak 43.9 74 -30.1 120.4 | 236.9
1GHz-40GHz — 802.11ac(VHT20) — 5200MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10398.59 H 43 5.2 Average 48.2 54 -5.8 155.5 111.1
2997.422 \ 39.7 -10.3 Average 29.4 54 -24.6 105.6 181.2
5201.332 \Y 436 5.6 Average 38 54 -16 199 349.4
10398.59 H 56 5.2 Peak 61.2 74 -12.8 155.5 111.1
2997.422 \ 64 -10.3 Peak 53.7 74 -20.3 105.6 181.2
5201.332 V 56.3 -5.6 Peak 50.7 74 -23.3 199 349.4
1GHz-40GHz - 802.11ac(VHT20) — 5240MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10476.74 H 426 5.3 Average 47.9 54 6.1 100.6 80.9
5232.662 V 50.7 -5.5 Average 452 54 -8.8 100 1.9
2988.36 \ 39.7 -10.3 Average 29.4 54 -24.6 163.3 0
10476.74 H 57.3 5.3 Peak 62.6 74 -11.4 100.6 80.9
5232.662 V 60.9 -5.5 Peak 55.4 74 -18.6 100 1.9
2988.36 \ 59.5 -10.3 Peak 49.2 74 -24.8 163.3 0
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1GHz-40GHz — 802.11n(HT40) — 5190MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(u\)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10387.46 H 37.5 5.1 Average 42.6 54 -11.4 105.3 | 128.5
3191437 | V 39 -9.4 Average 29.6 54 -24.4 100 163.2
2131.22 V 41.4 -12.5 Average 28.9 54 -25.1 135.4 10.6
10387.46 H 50.1 5.1 Peak 55.2 74 -18.8 | 105.3 | 128.5
3191437 | V 51.3 9.4 Peak 41.9 74 -32.1 100 163.2
2131.22 \Y 59.9 -12.5 Peak 47.4 74 266 | 1354 10.6
1GHz-40GHz — 802.11n(HT40) — 5230MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m

Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10467.5 H 37.3 5.3 Average 42.6 54 -11.4 108.7 | 315.5
5227493 | V 36.2 -5.5 Average 30.7 54 -23.3 200 139.9
1757.102 \ 415 -14.4 Average 271 54 -26.9 121.9 | 295.9
10467.5 H 52 5.3 Peak 57.3 74 -16.7 | 108.7 | 315.5
5227.493 V 47.9 -5.5 Peak 42.4 74 -31.6 200 139.9
1757.102 | V 57.8 -14.4 Peak 43.4 74 -30.6 | 121.9 | 295.9
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1GHz-40GHz — 802.11ac(VHT40) — 5190MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10378.7 H 40.1 5.1 Average 45.2 54 -8.8 102.2 40.9
2988.238 \ 38.6 -10.3 Average 28.3 54 -25.7 120.3 | 267.6
3200.157 H 37.7 -9.4 Average 28.3 54 -25.7 197.5 161.4
10378.7 H 51.6 5.1 Peak 56.7 74 -17.3 102.2 40.9
2988.238 \ 51.1 -10.3 Peak 40.8 74 -33.2 120.3 | 267.6
3200.157 H 56.2 9.4 Peak 46.8 74 -27.2 197.5 161.4
1GHz-40GHz — 802.11ac(VHT40) — 5230MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10458.33 H 38.7 5.3 Average 44 54 -10 199 109.8
2988.217 \ 38.8 -10.3 Average 28.5 54 -25.5 102.2 252
5226.132 V 42 -5.5 Average 36.5 54 -17.5 126.8 63.5
10458.33 H 49.3 5.3 Peak 54.6 74 -19.4 199 109.8
2988.217 V 56.3 -10.3 Peak 46 74 -28 102.2 252
5226.132 V 55.7 -5.5 Peak 50.2 74 -23.8 126.8 63.5
1GHz-40GHz - 802.11ac(VHT80) — 5210MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10436.15 H 35.6 5.3 Average 40.9 54 -13.1 119.6 86.1
3192.624 V 39.3 -9.4 Average 29.9 54 -24.1 164 258.2
2124.851 \ 43.8 -12.5 Average 31.3 54 -22.7 190 201.3
10436.15 H 50.8 5.3 Peak 56.1 74 -17.9 119.6 86.1
3192.624 V 58.4 9.4 Peak 49 74 -25 164 258.2
2124.851 \ 61.6 -12.5 Peak 491 74 -24.9 190 201.3
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1GHz-40GHz — 802.11a — 5745MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11490.11 H 42.9 6.1 Average 49 54 -5 102 80.7
5748.138 H 49.3 -4.2 Average 45.1 54 -8.9 102.1 64.4
2127.93 Vv 43.7 -12.5 Average 31.2 54 -22.8 | 1741 4.2
11490.11 H 55.7 6.1 Peak 61.8 74 -12.2 102 80.7
5748.138 H 59.1 -4.2 Peak 54.9 74 -19.1 102.1 64.4
2127.93 \Y 64.8 -12.5 Peak 52.3 74 217 | 1741 4.2
1GHz-40GHz — 802.11a — 5785MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
5782.769 H 53.6 -4.1 Average 49.5 54 -4.5 152.1 48.8
11572.21 H 41.3 6.2 Average 47.5 54 -6.5 107.6 | 326.8
2087.946 | V 39.6 -10.3 Average 29.3 54 247 | 196.7 | 264.2
5782.769 H 63.5 -4.1 Peak 59.4 74 -146 | 152.1 48.8
11572.21 H 55.1 6.2 Peak 61.3 74 -12.7 | 107.6 | 326.8
2987.946 | V 53.6 -10.3 Peak 43.3 74 -30.7 | 196.7 | 264.2
1GHz-40GHz — 802.11a — 5825MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11648.11 H 41.6 6.2 Average 47.8 54 -6.2 104.3 77.2
5823.315 H 52.5 -4 Average 48.5 54 -5.5 144 49
2989.76 H 38.7 -10.3 Average 28.4 54 -25.6 152.4 63.8
11648.11 H 55.3 6.2 Peak 61.5 74 -12.5 | 1043 77.2
5823.315 | H 62.3 -4 Peak 58.3 74 -15.7 144 49
2989.76 H 57.3 -10.3 Peak 47 74 -27 152.4 63.8
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1GHz-40GHz — 802.11n(HT20) — 5745MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(u\)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
2991.067 H 39 -10.3 Average 28.7 54 -25.3 | 153.8 264
5742.692 H 42.9 -4.2 Average 38.7 54 -15.3 200 0
11488.02 H 38.4 6.1 Average 44.5 54 -9.5 116.4 | 3242
2991.067 H 56 -10.3 Peak 45.7 74 -28.3 | 153.8 264
5742.692 H 54.8 -4.2 Peak 50.6 74 -23.4 200 0
11488.02 H 52.5 6.1 Peak 58.6 74 -15.4 116.4 | 3242
1GHz-40GHz — 802.11n(HT20) — 5785MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [em] [deg]
11567.16 H 39.5 6.2 Average 45.7 54 -8.3 100.7 | 319.6
1758.477 | V 42.2 -14.4 Average 27.8 54 -26.2 | 107.7 0
2123.699 | V 43.2 -12.5 Average 30.7 54 -23.3 | 1547 | 3477
11567.16 H 52.7 6.2 Peak 58.9 74 -15.1 100.7 | 319.6
1758.477 | V 63.5 -14.4 Peak 49.1 74 -24.9 | 107.7 0
2123.699 | V 58.8 -12.5 Peak 46.3 74 -27.7 | 154.7 | 347.7
1GHz-40GHz - 802.11n(HT20) — 5825MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg] |
11651.27 \Y 36.7 6.2 Average 42.9 54 -11.1 128.8 11.8
2130.569 | V 45.5 -12.5 Average 33 54 -21 173.3 | 217.7
2994.034 \ 38 -10.3 Average 27.7 54 -26.3 195.6 | 338.5
11651.27 \Y 49.1 6.2 Peak 55.3 74 -18.7 | 128.8 11.8
2130.569 | V 62.7 -12.5 Peak 50.2 74 -23.8 | 1733 | 217.7
2994.034 | V 52.9 -10.3 Peak 42.6 74 -31.4 | 1956 | 338.5
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1GHz-40GHz — 802.11ac(VHT20) — 5745MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11491.25 V 37.2 6.1 Average 43.3 54 -10.7 128.9 47.5
2130.262 | V 47.1 -12.5 Average 34.6 54 -19.4 1954 | 1761
1757.599 | V 41.5 -14.4 Average 27.1 54 -26.9 1124 | 321.8
11491.25 V 50 6.1 Peak 56.1 74 -17.9 128.9 47.5
2130.262 | V 66.7 -12.5 Peak 54.2 74 -19.8 1954 | 17641
1757599 | V 53.5 -14.4 Peak 39.1 74 -34.9 1124 | 321.8
1GHz-40GHz — 802.11ac(VHT20) — 5785MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11568.47 V 38 6.2 Average 44.2 54 -9.8 107.6 40.3
1758.594 | V 42 -14.4 Average 27.6 54 -26.4 102.1 0
2446.911 H 41.9 -11.4 Average 30.5 54 -23.5 116.4 | 341.2
11568.47 \ 51.4 6.2 Peak 57.6 74 -16.4 107.6 40.3
1758.594 | V 65.5 -14.4 Peak 51.1 74 -22.9 102.1 0
2446.911 H 54 -11.4 Peak 42.6 74 -31.4 116.4 | 341.2
1GHz-40GHz - 802.11ac(VHT20) — 5825MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11648.75 H 38.8 6.2 Average 45 54 -9 116.5 | 3235
2990.595 \ 39.2 -10.3 Average 28.9 54 -25.1 170.5 11.9
2444.181 H 43.9 -11.4 Average 32.5 54 -21.5 138.3 | 174.2
11648.75 H 52.5 6.2 Peak 58.7 74 -15.3 116.5 | 323.5
2990.595 | V 59.6 -10.3 Peak 49.3 74 -24.7 170.5 11.9
2444.181 H 54 -11.4 Peak 42.6 74 -31.4 138.3 | 174.2
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1GHz-40GHz — 802.11n(HT40) — 5755MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11508.54 H 35 6.1 Average 41.1 54 -12.9 104.4 | 298.7
1757.704 | V 41.4 -14.4 Average 27 54 -27 111.8 41
2124.075 | V 44.6 -12.5 Average 32.1 54 -21.9 102.3 | 194.2
11508.54 H 48.2 6.1 Peak 54.3 74 -19.7 104.4 | 298.7
1757.704 | V 64.2 -14.4 Peak 49.8 74 -24.2 111.8 41
2124.075 | V 63.7 -12.5 Peak 51.2 74 -22.8 102.3 | 194.2
1GHz-40GHz — 802.11n(HT40)— 5795MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11588.77 H 371 6.2 Average 43.3 54 -10.7 136.1 81.5
1758.355 | V 42.9 -14.4 Average 28.5 54 -25.5 122.3 26.3
2402.3 H 41.6 -11.6 Average 30 54 -24 192.2 0
11588.77 H 48 6.2 Peak 54.2 74 -19.8 136.1 81.5
1758.355 | V 66.8 -14.4 Peak 52.4 74 -21.6 122.3 26.3
2402.3 H 62.4 -11.6 Peak 50.8 74 -23.2 192.2 0
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1GHz-40GHz — 802.11ac(VHT40) — 5755MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(u\)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11508.71 \Y 37 6.1 Average 43.1 54 -10.9 100 42.3
2456.408 H 42.4 -11.3 Average 31.1 54 -22.9 | 194.8 | 287.1
2988.544 | H 38.4 -10.3 Average 28.1 54 -25.9 | 107.9 | 123.2
11508.71 V 49.3 6.1 Peak 55.4 74 -18.6 100 42.3
2456.408 H 71.2 -11.3 Peak 59.9 74 -14.1 194.8 | 287.1
2088.544 | H 58 -10.3 Peak 47.7 74 -26.3 | 107.9 | 123.2
1GHz-40GHz — 802.11ac(VHT40) — 5795MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [em] [deg]
11601.24 | V 34.8 6.2 Average 41 54 -13 100.1 57.1
1757479 | V 42.3 -14.4 Average 27.9 54 -26.1 104.3 | 138.8
2401.373 H 38.5 -11.6 Average 26.9 54 -27.1 108.5 | 232.7
11601.24 | V 47.6 6.2 Peak 53.8 74 -20.2 | 100.1 57.1
1757479 | V 62 -14.4 Peak 47.6 74 -26.4 | 104.3 | 138.8
2401.373 H 63.7 -11.6 Peak 52.1 74 -21.9 | 108.5 | 232.7
1GHz-40GHz - 802.11ac(VHT80) — 5775MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(u\)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11566.79 H 30.9 6.2 Average 37.1 54 -16.9 | 107.3 36.5
2401.299 H 39.6 -11.6 Average 28 54 -26 100.4 | 146.8
2986.712 H 39.1 -10.3 Average 28.8 54 -25.2 104.5 31.8
11566.79 H 45.7 6.2 Peak 51.9 74 -22.1 107.3 36.5
2401.299 H 51.6 -11.6 Peak 40 74 -34 100.4 | 146.8
2986.712 H 58.3 -10.3 Peak 48 74 -26 104.5 31.8
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RESTRICTED BAND Test Plots

802.11a — 5180MHz

Model
Serial
Operator
AC Power
Temp, Humid

<<>>

04-27-21 003_R1 INT ER 3B Bandedge lla 5180GHz.dat

Standard
Remarkl
Remark2
Remark3
Remark4

[dB (uV/m) ]
100 5 ! | | ! | ! ! ! ! <FCC B GHz 3m>
50 N | | | | | | | I I :5
F ; ; ; ; ; ; : ; ; <04-27-21 003_R1 INT ER 3B Ban
80 C | | | | | | | | | Range (H, PK)
- S O S a0 T
70 E ! ! ! ! ! ‘.‘ J\ ! h ! ! Suspected Item (V)
E | | | | | | [T | ; —©—— Final Item(H,AV)
C I I I I I I | | —9—— Final Item(H,PK)
60 [ T T T T T T T T Final Item(V,AV)
. F | | | | | [ ] | 1 I | d —>%—— Final Item(V,PK)
[0} L I I I I ‘\ , [li N I I “ I
P50 : : : : T 1 W 1 .
= o | | | | ] | | | |
L | | | | | | 1
40 WWWWM . ;
o | | | | | | | | |
r | | | | | | | | |
30 F : : : : : i - : :
- | | | | | | | | |
C | | | | | | | | |
20 F : : : : : : : : :
L | | | | | | | | |
C | | | | | | | | |
10 | | | | | | | | |
L | | | | | | | | |
r | | | | | | | | |
0 L L L 1 L L L L L
4500.000 4750.000 5000.000 5150.000
Frequency [MHz]
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dBuV)] | [dB(1/m)] Type [dBuV/m)] | [dBuV/m)] | [dB] | [cm] | [deg]
4843.388 V 35.9 -6 Average 29.9 54 -24.1 100.5 | 34241
4883.53 V 36.9 -6 Average 30.9 54 -23.1 138.5 | 204.2
4904.762 V 36.4 -6 Average 30.4 54 -23.6 115.7 348.3
4913.778 V 35.9 -5.9 Average 30 54 -24 195.2 186.5
5149.329 H 45.9 -5.7 Average 40.2 54 -13.8 143.8 20.7
4960.845 | V 36.5 -5.9 Average 30.6 54 -23.4 1376 | 297.8
4994.052 \ 371 -5.8 Average 31.3 54 -22.7 128.9 154.5
4843.388 V 48.4 -6 Peak 42.4 74 -31.6 100.5 | 342.1
4883.53 V 47.9 -6 Peak 41.9 74 -32.1 138.5 | 204.2
4904.762 V 47.9 -6 Peak 41.9 74 -32.1 115.7 348.3
4913.778 V 48.4 -5.9 Peak 42.5 74 -31.5 195.2 186.5
5149.329 H 65.8 -5.7 Peak 60.1 74 -13.9 143.8 20.7
4960.845 V 47.6 -5.9 Peak 41.7 74 -32.3 137.6 | 297.8
4994.052 V 56.2 -5.8 Peak 50.4 74 -23.6 128.9 154.5
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RESTRICTED BAND
802.11n(HT20) — 5180MHz

Model
Serial
Operator
AC Power
Temp, Humid

[dB (uv/m) ]
100

<<>>

04-27-21 003_R1 INT ER 3B Bandedge 1ln 5180GHz.dat

Standard
Remarkl
Remark2
Remark3
Remark4

90

80

70

60

<FCC B GHz 3m>

PK

AV
<04-27-21 003_R1 INT ER 3B Ban
Range (H, PK)
Range (V, PK)
Suspected Item (H)
Suspected Item (V)
1 Item(H,AV)
1 Item(H, PK)

Fina

50

Level

S IO

Fina
Fina

2N
—6—— Fina
+

1 Item(V,AV)
1 Item(V,PK)

30 ‘ ! ! ‘
L | | | | | |
o | | | | |
20 F ‘ ‘ ‘ ‘ ‘ ‘
L | | | | | |
r | | | | |
l O Il Il Il Il Il Il
C | | | | | |
o | | | | | |
0 C I I I Il I
4500.000 4750.000 5000.000 5150.000
Frequency [MHz]
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
5149.966 H 43.6 -5.7 Average 37.9 54 -16.1 118.3 | 358.2
4804.367 | V 36.3 -6 Average 30.3 54 -23.7 195.2 33.1
4847.001 V 371 -6 Average 31.1 54 -22.9 128.5 | 3325
4883.009 | V 36 -6 Average 30 54 24 130.9 | 158.5
4914.231 V 36.8 -5.9 Average 30.9 54 -23.1 112.9 173.6
4960.305 | V 35.9 -5.9 Average 30 54 -24 146.9 | 288.4
4983.871 V 36.5 -5.8 Average 30.7 54 -23.3 195.1 128.1
5149.966 H 63.1 -5.7 Peak 57.4 74 -16.6 118.3 | 358.2
4804.367 | V 59.3 -6 Peak 53.3 74 -20.7 195.2 33.1
4847.001 V 47.7 -6 Peak 41.7 74 -32.3 128.5 | 3325
4883.009 | V 70 -6 Peak 64 74 -10 130.9 | 158.5
4914.231 V 48 -5.9 Peak 42.1 74 -31.9 112.9 173.6
4960.305 | V 68.5 -5.9 Peak 62.6 74 -11.4 146.9 | 288.4
4983.871 V 56.6 -5.8 Peak 50.8 74 -23.2 195.1 128.1
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RESTRICTED BAND
802.11ac(VHT20) — 5180MHz

<<>>

04-27-21 003_R1 INT ER 3B Bandedge llac 5180GHz.dat

Model Standard
Serial Remarkl
Operator Remark?2
AC Power Remark3
Temp, Humid Remarki4
[dB (uV/m) ]
100 F <FCC B GHz 3m>
C PK
90 AV
o <04-27-21 003 _R1 INT ER 3B Ban
E Range (H, PK)
80 - ~ Range(V,PK)
E — % Suspected Item(H)
70 . Suspected Item (V)
C —©—— Final Item(H,AV)
u —©—— Final Item(H,PK)
60 —X—— Final Item(V,AV)
- r —>X—— Final Item(V,PK)
2 50 F
2 n
= F | | | | | 1
40 mmwwwwwwww
30 »
20 »
10 —
0 r
4500.000 4750.000 5000.000 5150.000
Frequency [MHz]
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
4821.393 V 36.3 -6 Average 30.3 54 -23.7 1441 317
4923.885 V 36.7 -5.9 Average 30.8 54 -23.2 | 214.9 140.5
4959.945 V 35.1 -5.9 Average 29.2 54 -24.8 192.3 | 262.8
4988.448 V 36.9 -5.8 Average 311 54 -22.9 116.4 193.4
4864.954 H 374 -6 Average 31.4 54 -22.6 105.1 326.7
4902.895 H 371 -6 Average 31.1 54 -22.9 195.3 | 348.5
5144.641 H 41.5 -5.7 Average 35.8 54 -18.2 135.9 | 326.8
4821.393 V 71.9 -6 Peak 65.9 74 -8.1 1441 317
4923.885 V 47.8 -5.9 Peak 41.9 74 -32.1 214.9 140.5
4959.945 V 68.6 -5.9 Peak 62.7 74 -11.3 192.3 | 262.8
4988.448 V 62.3 -5.8 Peak 56.5 74 -17.5 116.4 193.4
4864.954 H 49 -6 Peak 43 74 -31 105.1 326.7
4902.895 H 51.7 -6 Peak 45.7 74 -28.3 195.3 | 348.5
5144.641 H 59.9 -5.7 Peak 54.2 74 -19.8 135.9 | 326.8
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RESTRICTED BAND
802.11n(HT40) — 5190MHz

O4—2<7<—>2>1 003_R1 INT ER 3B Bandedge 11n40 5190GHz.dat
Model Standard
Serial Remarkl
Operator Remark2
AC Power Remark3
Temp, Humid Remark4
[dB (uV/m) ]
100 T T T T T T T <FCC B GHz 3m>
E | | | | | | | PK
90 F | | | | | | I AV
= | | oo | ‘7\7\‘ | | | <O4—27—21R223;R; iiT ER 3B Ban
80 : : H : I M : : : — RanZeEV:PK;
F | | | | | | | ——© " sSuspected Item(H)
70 ; ; ; | ; Suspected Item (V)
F ! Final Ttem (i, oK)
60 F : : Final Ttem(V,AV)
~ E | | Final Item (V,PK)
E 50 = T T
o | |
40 B bl & ") Lo
o | |
30 F—y :
F | |
20 F ! !
F | |
10 F : :
F | |
o
4500.000 4750.000 5000.000 5150.000
Frequency [MHz]
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dBuV)] | [dB(1/m)] Type [dB(uV/m)] | [@Buv/m)] | [dB] | [em] | [deg]
4824.056 H 35.7 -6 Average 29.7 54 -24.3 100 10.6
4834.865 H 35.9 -6 Average 29.9 54 -24.1 184.7 | 311.3
4874.198 | H 35.5 -6 Average 29.5 54 -24.5 | 163.3 | 353.3
4893.23 H 35.3 -6 Average 29.3 54 -24.7 214.9 85.9
4903.386 H 37 -6 Average 31 54 -23 111.5 158.4
4960.262 H 35.8 -5.9 Average 29.9 54 -24.1 155.2 | 271.6
4977.106 | V 36.5 -5.9 Average 30.6 54 -23.4 100 289
5149.5 H 43.9 -5.7 Peak 38.2 54 -15.8 173.8 | 144.1
4824.056 | H 48 -6 Peak 42 74 -32 100 10.6
4834.865 H 47.5 -6 Peak 41.5 74 -32.5 184.7 | 311.3
4874.198 H 47.6 -6 Peak 41.6 74 -32.4 163.3 | 353.3
4893.23 H 47.3 -6 Peak 41.3 74 -32.7 | 214.9 85.9
4903.386 H 48 -6 Peak 42 74 -32 111.5 158.4
4960.262 H 47.8 -5.9 Peak 41.9 74 -32.1 155.2 | 271.6
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RESTRICTED BAND
802.11ac(VHT40) — 5190MHz

<<>>
04-27-21 003_R1 INT ER 3B Bandedge 1llac40 5190GHz.dat
Model Standard
Serial Remarkl
Operator Remark2
AC Power Remark3
Temp, Humid Remark4
[dB (uV/m) ]
100 F : : : : <FCC B GHz 3m>
%0 - | | | | gs
E | | | | <04-27-21 003 R1 INT ER 3B Ban
50 c | | | | Range (H, PK)
F [ [ [ [ ~—— Range (V, PK)
- 1 1 1 1 — Suspected Item (H)
70 F ! ! ! | Suspected Item (V)
F | | | | —S—— Final Item(H,AV)
F | | | | —&—— Final Item (H, PK)
60 L L L L —><—— Final Item(V,AV)
- E ‘ ‘ ‘ ‘M —><—— Final Item(V,PK)
g 50 F . . . “
4 o | | | |
o | I |
40 M \;“ 'M““‘“ A‘ bbb A‘
0 f—t : :
F | | | |
o | | | |
20 T T T T
F | | | |
10— l l
o | | | |
o L \ | \ \
4500.000 4750.000 5000.000 5150.000
Frequency [MHZ]
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
4893.007 H 36.2 -6 Average 30.2 54 -23.8 146 294.1
4904.035 H 35.3 -6 Average 29.3 54 -24.7 137.9 0
5148.001 H 42.7 -5.7 Average 37 54 -17 100 181.4
4823.763 \ 35.4 -6 Average 29.4 54 -24.6 162.3 | 278.2
4865.593 | V 36 -6 Average 30 54 -24 188.3 | 260.2
4960.283 | V 35.6 -5.9 Average 29.7 54 -24.3 400 14.6
4979.464 V 35.8 -5.9 Average 29.9 54 -24.1 113.1 91.3
4893.007 H 47.7 -6 Peak 41.7 74 -32.3 146 294.1
4904.035 H 47.7 -6 Peak 41.7 74 -32.3 137.9 0
5148.001 H 571 -5.7 Peak 51.4 74 -22.6 100 181.4
4823.763 | V 48.2 -6 Peak 42.2 74 -31.8 162.3 | 278.2
4865.593 | V 68 -6 Peak 62 74 -12 188.3 | 260.2
4960.283 \' 47.4 -5.9 Peak 41.5 74 -32.5 400 14.6
4979.464 V 60.8 -5.9 Peak 54.9 74 -19.1 113.1 91.3
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RESTRICTED BAND
802.11n(VHT80) — 5210MHz
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04-27-21 003_R1 INT ER 3B Bandedge 1lac80 5210GHz.dat
Model Standard
Serial Remarkl
Operator Remark?2
AC Power Remark3
Temp, Humid Remark4
[dB (uV/m) ]
100 ¢ ; ; ; ; ; ; ; <FCC B GHz 3m>
r | | | | | | | PK
90 t t t t t AV
C | | | [ | | <04-27-21 003_R1 INT ER 3B Ban
: : : : : T ) “ : : Range (H, PK)
80 r | | | \‘ | | | — Range (V, PK)
I I I I I I I —— 9 Suspected Item(H)
70 F | | | | | | | Suspected Item(V)
F | | | | I | | —©—— Final Ttem(H,AV)
F : : : : : : : —O——  Final Item(H,PK)
60 | | | | | | | —>%—— Final Item(V,AV)
_ - | | | | ool | —>X—— Final Item(V,PK)
2 50 F — - :
< C I I I I
r | | |
40 | :
r ] | | I ] | |
L | | | | | | |
30 E | | 1 | | 1
F | | | | | | |
o | | | | | | |
20 | R A i
r | | | | | | |
o | | | | | | |
10 | T T T T T T T
L | | | | | | |
r | | | | | | |
0
4500.000 4750.000 5000.000 5150.000
Frequency [MHz ]
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHz] [dB(uV)] | [dB(1/m)] Type [dB(uV/m)] | [dBuV/m)] | [dB] | [em] | [deg]
4819.637 H 35.4 -6 Average 29.4 54 -24.6 107.7 | 313.7
4864.653 H 36.3 -6 Average 30.3 54 -23.7 102 60.7
4893.849 H 36.8 -6 Average 30.8 54 -23.2 114.5 167.4
4959.7 H 37.7 -5.9 Average 31.8 54 -22.2 143.9 | 153.5
4912.009 V 35.9 -5.9 Average 30 54 -24 213.6 | 2246
4977.081 V 371 -5.9 Average 31.2 54 -22.8 111.4 329
5144.819 V 36.6 -5.7 Average 30.9 54 -23.1 214.2 218
4819.637 H 48.1 -6 Peak 421 74 -31.9 107.7 | 313.7
4864.653 H 47.7 -6 Peak 417 74 -32.3 102 60.7
4893.849 H 48.9 -6 Peak 42.9 74 -31.1 114.5 167.4
4959.7 H 49.1 -5.9 Peak 43.2 74 -30.8 143.9 | 153.5
4912.009 V 64.7 -5.9 Peak 58.8 74 -15.2 | 213.6 | 224.6
4977.081 V 60.6 -5.9 Peak 54.7 74 -19.3 111.4 329
5144.819 V 51.7 -5.7 Peak 46 74 -28 214.2 218
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Band Edge Test Plots for U-NII-1 Band:

KEYSIGHT !nput RF

1 Graph
Scale/Div 10.0 dB

Center 5.15 GHz
#Res BW 100.00 kHz

2 Matrics

Total Channel Power

Scale/Div 10.0 dB

Center 5.351 GHz
#Res BW 100,00 kHz

Total Channel Power

Total Power Spectral Density

S| [?

Alten G di Trig. Frea Run

W Path: Standard Gater Off

#PMNO. Fast HiF Gain. Low
NFE: Adaptiva

Ref Lvl Offset 30.50 dB
Ref Value 0.50 dBm

#ideo BW 300,00 kHz

Conter Freq 5149500000 GHz

Span 1.778 MHz
Sweep 1.00 ms (1001 pts)

802.11a-5180MHz

Alten G di Trig. Frea Run
W Path: Standard Gater Off

NFE: Adaptva

Ref Lvl Offset 30.50 dB
Ref Value 0.00 dBm

#ideo BW 300,00 kHz

-44.14 dBm / 1.00 MHz
-104.1 dBmvHz

Apr 14, 2021
3:36:15AM

Conter Freq. 5 350500000 GHz

Span 1.778 MHz|
Sweep 1.00 ms (1001 |

802.11a-5240MHz

Frequency

Frequency

177.778 kHz

Auto
Man
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Scale/Div 10.0 dB

Canter 5.15 GHz
HRes BW 100.00 kHz

2 Metnics

Total Channel Power
Total Power Spectral Density

Center 5.357 GHz
#Res BW 100.00 kHz

2 Metrics

Total Channel Power

Total Power Spactral Dansity

Y (|| ?

Altan 6 dB Trigg: Frea Run
PW Path: Standard Gato: Off
APNO. Fast

NFE: Adaptive

Ref Lvi Offset 30.50 dB
Ref Value 0.50 dBm

#ideo BW 300,00 kHz

Em / 1.00 MHz
T dBm/Hz

Altan 6 dB
PW Path: Standard

Ref Lvi Offset 30.50 dB
Ref Value 0.00 dBm

#ideo BW 300,00 kHz

Apr 14, 2021
37:04 AM

Frequency
Cenler Freq. 5 146500000 GHz

AgiHORE 1000
Radi Std. None

| Trace Type

Clear | Write
Trace Average

» Max Hoid

Span 1.778 MHz|

0 ms (1001 pts)

802.11n(HT20)-5240MHz
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Scale/Div 10.0 dB

Canter 5.15 GHz
HRes BW 100.00 kHz

2 Metnics

Total Channel Power
Total Power Spectral Density

L
KEYSIGHT Input RF =

Scale/Div 10.0 dB

Center 5.351 GHz
#Res BW 100.00 kHz

Total Channel Power

L “) (ﬁ - ? r11 AM 5
802.11ac(VHT20)-5180MHz

Total Power Spectral Density

S A 7 §
802.11ac(VHT20)-5240MHz

Altan 1048 Trigg: Frea Run
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