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1 Certificate of Conformity

Product:
Brand:

Model:

Sample Status:
Applicant:

Test Date:

Standard:

Automotive Infotainment Unit
HARMAN

R1 EXT NA 2B MY22

Final Product

HARMAN INTERNATIONAL
4/15/2021-5/23/2021

47 CFR FCC Part 15, Subpart E (Section 15.407)
RSS-247 Issue 2 (2017-02)
RSS-Gen Issue 5 (2019-03)

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:

7/21/2021

Jude Semana / Test Engineer

C-.-w.a C hou
, Date:

7/21/2021

Gary Chou/ Engineer Reviewer
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Summary of Test Results

47 CFR FCC Part 15, Subpart E (Section 15.407), RSS-247 ; RSS-Gen

Standard Section Test Item Result Remarks
. Antenna connector is FAKRA.
15203 Antenna Requirement Pass (The device is professionally installed)
RSS-Gen | AC Power Conducted
15.407 (b)(6) 8.8 Emissions N/A N/A
15.407 Radiated Emissions &
(b)(1/2/3/4(iii RSS-247 Band Edge Pass Meet the requirement of limit.
)/6) Measurement
15.407 RSS-247 | Max Average . i
(a)(1/2/3) Transmit Power Pass Meet the requirement of limit.
- RSS-éBen Occupied Bandwidth Pass Meet the requirement of limit.
6 dB Emission Meet the requirement of limit.
15.407 (e) RSS-247 Bandwidth Pass (U-NII-3 only)
15.407 Peak Power Spectral . -
(a)(1/2/3) RSS-247 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:

Expanded Uncertainty

Measurement Frequency (k=2) ()
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 EXT NA 2B 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)

Number of Channel 5745~5825MHz-
5 channels for 802.11a, 802.11n,11ac (20MHz)
2 channels for 802.11n,11ac (40MHz)
1 channel for 802.11ac (80MHz)
External PCB Antenna
Antenna Type 5180~5240MHz: 2.60dBi
5745~5825MHz: 1.49dBi
Antenna Connector FAKRA
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 1 36 1
40 1 40 1
48 1 48 1
149 1 149 1
157 1 157 1
165 1 165 1

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

Channel Power Setting Channel Power Setting
38 1 38 1
46 1 155 1
151 1 48 1
159 1 - -

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.
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3.2.1  Test Mode Applicability and Tested Channel Detail

EUT Applicable To
Configure Description
Mode RE>1G RE<1G PLC APCM
A v \ - \ 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):

Xl 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
- 802.11n (HT40) 38to 46 38, 46 OFDM BPSK
5180-5240
- 802.11ac (VHT20) 36 to0 48 36, 40, 48 OFDM BPSK
- 802.11ac (VHT40) 38 to 46 38, 46 OFDM BPSK
- 802.11ac (VHT80) 42 42 OFDM BPSK
- 802.11a 149to 165 | 149, 157, 165 OFDM BPSK
- 802.11n (HT20) 149 to 165 | 149, 157, 165 OFDM BPSK
- 802.11n (HT40) 151 to 159 151, 159 OFDM BPSK
5745-5825
- 802.11ac (VHT20) 149 to 165 | 149, 157, 165 OFDM BPSK
- 802.11ac (VHT40) 151 to 159 151, 159 OFDM BPSK
- 802.11ac (VHT80) 155 155 OFDM BPSK

Radiated Emission Test (Below 1GHz):

Xl 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).

Xl 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
- 802.11n 5180-5320 36 to 64 40 OFDM BPSK
- 802.11a 5745-5825 149 to 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
e (MHz) Channel Technology Type

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
FREQ. Band | Available Modulati Modulati
Configure Mode <hLEET Tested Channel odufation oaulation
(MHz) Channel Technology Type
Mode

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

- 802.11n (HT20) 36 t0 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) 149 to 165 | 149, 157, 165 OFDM BPSK

- 802.11ac (VHT20) 149 to 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 12Vvdc Jude Semana
RE<1G 25deg. C, 65%RH 12Vdc Jude Semana
APCM 21deg. C, 60%RH 12Vdc Jude Semana
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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
L Shielding Cores
ID Descriptions Qty. Length (m) (Yes/No) (Qty.) Remarks
1. USB 1 im 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 = 97.66%
802.11n (HT20): Duty cycle = 98.35%
802.11n (HT40): Duty cycle = 96.79%
802.11ac (VHT20): Duty cycle = 98.36%
802.11ac (VHT40): Duty cycle = 96.82
802.11ac (VHT80): Duty cycle = 93.58%
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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)

Canada RSS-247 Issue 2 (2017-02)

Canada RSS-Gen Issue 5 (2019-03)

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

41 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 a PCB antenna with FAKRA connector.

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.
Frequencies Field Strength .
(MHz) (microvolts/meter) 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 New Rules v02r01

Field Strength at 3m

PK:74 (dBuV/m)

AV:54 (dBuV/m)

Frequency . . Equivalent Field
Band Applicable To EIRP Limit Strength at 3m
51 5&;52250 15.407(b)(1) RSS-247 6.2.1 (2)
5250~5350 PK:-27 .
MHz 15.407(b)(2) RSS-247 6.2.2 (2) (dBm/MHz) PK:68.2(dBuV/m)
5470~5725 15.407(b)(3) RSS-247 6.2.3 (2)
MHz
PK:-27
(dBm/MHz)
PK:10 (dBm/MHz) | PK: 68.2(dBuV/m)™
. 2 PK:105.2 (dBpV/m) 2
5725~5850 | X 15.407(b)(4)(i) | RSS-247 6.2.4 (2) PK-15.6 PK- 110.8(dBpV/m) 3
MHz (dBm/MHz) 3 | PK:122.2 (dBpV/m)*
PK:27 (dBm/MHz)
*4
] 15.407(b)(4)(ii) | RSS-247 6.2.4 (2) Emission limits in section 15.247(d)

" beyond 75 MHz or more above of the band edge.

3 below the band edge increasing linearly to a level of 15.6
dBm/MHz at 5 MHz above.

"2 pelow the band edge increasing
linearly to 10 dBm/MHz at 25
MHz above.

*4 from 5 MHz above or below the

band edge increasing linearly to a
level of 27 dBm/MHz at the band

edge.

Note:
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The following formula is used to convert the equipment isotropic radiated power (eirp) to field strength:

_1000000+/30P

= 3 pV/m, where P is the eirp (Watts).
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4.2.2 Test Instruments
DESCRIPTION & DATE OF DUE DATE OF
MANUFACTURER Llolel=L LIe Sl CALIBRATION CALIBRATION
EMI Receiver , Rohde and 1328.4100K-1016
Schwarz ESW44 62-MH 10/23/2020 10/23/2021
Biconilog Antenna , Sunol JB6 A11717 9/4/2020 9/4/2021
Horn Antenna ,
ETS-Lindgren 3117 218554 7124/2020 7/24/2021
Pre-Amplifier , RAMPOOMS0GA | 18040300055 10/1/2020 10/1/2021
RF-Lambda
Spectrum Analyzer, N9030B MY57140100 | 07/22/2020 07/22/2022
Keysight
Environmental Chamber, .
Micro Precision Test Equity 1007H 61201 12/16/2020 12/16/2021

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.

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

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

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

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.

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

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.

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.

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.

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, 1l.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 Un'tQ\ ‘
—¢—E ]
IJII_I/TUI'II Table
soem] omem
L
Ground Plane
Test Receiver
|
o 0O 0 O
] © 0 0 o=y
For Radiated emission above 1GHz
Ant. Tower 1-4m

Variable
EUT& 3m
Support Units ‘

|
Turn Table D —
Absorber
150ch
1

WAMWTAAA e

Ground Plane

Test Receiver

\ —
O O o0 o

Y]

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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4.2.7 Test Results
Below 1GHz Worst-Case Data:
CHANNEL 802.11n Channel 40
DETECTOR .
Quasi Peak

FREQUENCY RANGE  |30MHz — 1GHz FUNCTION

Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No Frequency|Polarization Reacélng Factor | Level QP | Limit\QP | Margin |Height| Angle Pass/Fail

| (MHz) (H/V) [dB(uV)] [dB(1/m)]| [dB(uV/m)] | dB(uV/m) |QP [dB]| (cm) |(Deg)

1 64.519 H 5.1 13.3 18.4 40 -21.6 | 234.2 | 310.8 Pass
2 39.16 \ 1.1 19.1 30.2 40 -9.8 100.6 | 331.9 Pass
3 47.493 V 17.6 141 31.7 40 -8.3 106 | 326.4 Pass
41 119.49 v 17.3 19.3 36.6 43.5 -6.9 100 | 260.3 | Pass
5 | 302.025 \ 11.2 20.4 31.6 46 -14.4 1036 | 04 Pass
6 | 959.328 H -8.5 314 22.9 46 -23.1 277.7 | 2174 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

<<>>
04-09-2021 HAR-283 Sample 02_Below 1GHz 5.2.dat

Standard
Remarkl
Remark?2
Remark3
Remark4

90

80

70

60

50

Level

40

r_______________J

30

!

20

h

s m| "
hwm&&dquwa$NMNWMw i
‘ Q

10

:

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
)
[
[
|
[
[
|
[
[
|

-000

50.000

100.000
Frequency

500.000

1000.000
[MHZ]

<FCC B 3m>

QP
<04-09-2021 HAR-283 Sample

Range(H,PK)

Range(V,PK)
Suspected Item(H)
Suspected Item(V)
Final Item(H,QP)
Final Item(V,QP)

N
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Below 1GHz Worst-Case Data:
CHANNEL 802.11a Channel 157 DETECTOR
FUNCTION Quasi Peak
FREQUENCY RANGE 30MHz — 1GHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No Frequency|Polarization Re(a)?jlng Factor | Level QP | Limit\QP | Margin |Height| Angle Pass/Fail
I (MHz) (H/V) [dB(uV)] [dB(1/m)] | [dB(uV/m)] | dB(uV/m) |QP [dB]| (cm) |(Deg)
1 38.222 \ 6.7 19.7 26.4 40 -13.6 100.2 | 3204 Pass
2 118.702 V 18.5 19.3 37.8 43.5 -5.7 100.2 | 253.1 Pass
3 | 46.411 % 15.5 14.5 30 40 -10 | 100.1 | 205.7 | Pass
4 | 959.149 H -8.4 314 23 46 -23 259.1 | 13.3 Pass
5 | 301.889 V 11 204 314 46 -14.6 124.8 | 15.2 Pass
6 | 371.245 H 1.4 22.3 33.7 46 -12.3 100.1 | 143.1 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)
<<>>
04-09-2021 HAR-283 Sample 02_Below 1GHz 5.8GHz.dat
Model Standard
Serial Remarkl
Operator Remark2
AC Power Remark3
Temp,Humid Remark4
[dB(uv/m)]
100 7 1 L | ! <FCC B 3m>
90 [ 1 - 1 1 <04-09-203% HAR-283 Sample 02_
£ | | | | | Range(H,PK)
C | | | ! ! — Range(V,PK)
80 - : : : : : Suspected ltem(H)
C | | | | | - Suspected ltem(V)
70 - | | | | | —<—— Final Item(H,QP)
r | | | | | —><——  Final Item(V,QP)
60 F—— " l l
i I —
E | [ ] |
S I A ol
= | [ AT )
P E STV AL mr
20 £ ] PN b 1
10 —n — 1 1
otk R S R L C
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
3192916 | V 41.8 -7.9 Average 33.9 54 -20.1 179.7 | 190.3
10363.05 | V 41.3 4 Average 45.3 54 -8.7 134.8 47.9
2127.693 H 425 -10 Average 32.5 54 -21.5 | 105.6 92.3
3192916 | V 61.3 -7.9 Peak 53.4 74 -20.6 | 179.7 | 190.3
10363.05 | V 54.7 4 Peak 58.7 74 -15.3 | 1348 47.9
2127.693 H 56.9 -10 Peak 46.9 74 -27.1 105.6 92.3
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]
3192995 | V 40.4 -7.9 Average 325 54 -21.5 | 1346 | 234.3
10396.05 H 37 41 Average 41.1 54 -12.9 109 126.4
2130.965 | H 451 -10 Average 35.1 54 -18.9 100 312.2
3192995 | V 56.9 -7.9 Peak 49 74 -25 134.6 | 2343
10396.05 H 491 41 Peak 53.2 74 -20.8 109 126.4
2130.965 | H 63.6 -10 Peak 53.6 74 -20.4 100 312.2
1GHz-40GHz — 802.11a — 5240MHz
ANTENNA POLARITY & test distance: HORIZONTAL& Vertical at 3 m
Frequency Pol Reading Factor Measurement Level Limit Margin | Height | Angle
[MHZ] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
3194.571 \Y 40.8 -7.9 Average 32.9 54 -21.1 135.8 | 195.1
10442.45 H 40.8 4.2 Average 45 54 -9 105 72.9
6977.198 | V 35 -1 Average 34 54 -20 1942 | 2917
3194.571 \Y 56.6 -7.9 Peak 48.7 74 -256.3 | 135.8 | 195.1
10442.45 H 54.7 4.2 Peak 58.9 74 -15.1 105 72.9
6977.198 | V 45.6 -1 Peak 44.6 74 -294 | 1942 | 2917
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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]
10357.06 H 43.1 4 Average 471 54 -6.9 109 326.8
3190424 | V 41.9 -7.9 Average 34 54 -20 1094 | 1944
1740.004 H 42.7 -12 Average 30.7 54 -23.3 184.9 | 2327
10357.06 H 54.9 4 Peak 58.9 74 -15.1 109 326.8
3190424 | V 60.9 -7.9 Peak 53 74 -21 109.4 | 1944
1740.004 H 66.6 -12 Peak 54.6 74 -19.4 184.9 | 2327
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10399.57 H 44.4 4.1 Average 48.5 54 -5.5 109.2 80.4
1740.762 H 43.6 -12 Average 31.6 54 -22.4 109.6 | 310.8
3194.986 | V 44.6 -7.9 Average 36.7 54 -17.3 113.6 186.8
10399.57 H 57.3 4.1 Peak 61.4 74 -12.6 109.2 80.4
1740.762 H 63.2 -12 Peak 51.2 74 -22.8 109.6 | 310.8
3194.986 | V 61.1 -7.9 Peak 53.2 74 -20.8 113.6 186.8
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
3185.363 | V 415 -7.9 Average 33.6 54 -20.4 120.8 | 154.5
6998.431 \ 34.1 -1 Average 33.1 54 -20.9 144.1 258.3
10480.67 H 41.2 4.3 Average 45.5 54 -8.5 109.2 | 307.1
3185.363 | V 61.6 -7.9 Peak 53.7 74 -20.3 120.8 | 154.5
6998.431 V 45.6 -1 Peak 44.6 74 -29.4 144.1 258.3
10480.67 H 54.3 4.3 Peak 58.6 74 -15.4 109.2 | 307.1
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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]
3196.873 H 39.7 -9.4 Average 30.3 54 -23.7 136.8 91.5
6388.947 H 33.2 -2.5 Average 30.7 54 -23.3 100.7 | 25041
1752.604 H 429 -14.5 Average 284 54 -25.6 153.6 | 350.6
3196.873 H 60.4 -9.4 Peak 51 74 -23 136.8 91.5
6388.947 H 46.7 -2.5 Peak 44.2 74 -29.8 100.7 | 250.1
1752.604 H 63.4 -14.5 Peak 48.9 74 -25.1 153.6 | 350.6
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10395.75 | V 41.8 5.2 Average 47 54 -7 104.3 80.9
6998.115 H 33.8 -1.3 Average 32.5 54 -21.5 104.7 | 3493
6375.854 H 33.7 -2.5 Average 31.2 54 -22.8 107.3 | 252.2
10395.75 | V 54.1 5.2 Peak 59.3 74 -14.7 104.3 80.9
6998.115 H 48.8 -1.3 Peak 47.5 74 -26.5 104.7 | 349.3
6375.854 H 45.9 -2.5 Peak 43.4 74 -30.6 107.3 | 252.2
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10480.27 | V 42.5 5.3 Average 47.8 54 -6.2 122.2 80.5
3195.263 H 417 -9.4 Average 32.3 54 -21.7 146.4 | 222.8
6999.124 H 32.8 -1.3 Average 31.5 54 -22.5 102.1 268.6
10480.27 | V 57.2 5.3 Peak 62.5 74 -11.5 122.2 80.5
3195.263 H 61.6 -9.4 Peak 52.2 74 -21.8 146.4 | 222.8
6999.124 H 54.8 -1.3 Peak 53.5 74 -20.5 102.1 268.6
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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]
10378.11 \Y 37.5 5.1 Average 42.6 54 -11.4 135 33
3193.721 H 40.3 -9.4 Average 30.9 54 -23.1 0 173.2
4259.886 H 37.8 -7.3 Average 30.5 54 -23.5 | 1884 | 3027
10378.11 \Y 49.5 5.1 Peak 54.6 74 -19.4 135 33
3193.721 H 55.1 -9.4 Peak 45.7 74 -28.3 0 173.2
4259.886 H 514 -7.3 Peak 441 74 -29.9 | 188.4 | 302.7
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
10461.17 | V 34.6 5.3 Average 39.9 54 -14.1 153.3 | 305.8
1943.236 H 39.7 -12.4 Average 27.3 54 -26.7 | 1285 64.7
6376.91 H 35.2 2.5 Average 327 54 -21.3 153 162.8
10461.17 | V 477 5.3 Peak 53 74 -21 153.3 | 305.8
1943.236 H 51.3 -12.4 Peak 38.9 74 -35.1 128.5 64.7
6376.91 H 48 -2.5 Peak 455 74 -28.5 153 162.8
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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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10380.03 H 40.1 4 Average 44 .1 54 -9.9 108.6 80.9
3190.596 H 40.9 -7.9 Average 33 54 -21 197.5 | 209.5
2123.971 \Y 427 -10 Average 32.7 54 -21.3 199.1 192.7
10380.03 H 52.4 4 Peak 56.4 74 -17.6 108.6 80.9
3190.596 H 63 -7.9 Peak 55.1 74 -18.9 197.5 | 209.5
2123.971 V 58.7 -10 Peak 48.7 74 -25.3 199.1 192.7
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
10459.21 H 40.6 4.2 Average 44.8 54 -9.2 102.2 80.9
3188.151 \Y 42.3 -7.9 Average 344 54 -19.6 114 200.9
6984.14 V 35.6 -1 Average 34.6 54 -19.4 200 190.4
10459.21 H 51.8 4.2 Peak 56 74 -18 102.2 80.9
3188.151 \Y 60.7 -7.9 Peak 52.8 74 -21.2 114 200.9
6984.14 \Y 45.6 -1 Peak 44.6 74 -29.4 200 190.4
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
3189.934 | V 41.8 -7.9 Average 33.9 54 -20.1 100 225.1
10423.11 H 34.2 4.1 Average 38.3 54 -15.7 116.5 88.1
6371.119 \Y 36.5 -2 Average 34.5 54 -19.5 162.4 | 197.3
3189.934 | V 61.4 -7.9 Peak 53.5 74 -20.5 100 225.1
10423.11 H 48.9 4.1 Peak 53 74 -21 116.5 88.1
6371.119 V 47.5 -2 Peak 45.5 74 -28.5 162.4 | 197.3
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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
[MHZ] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] | [dB] [cm] [deg]
11486.26 | V 40.5 4.7 Average 45.2 54 -8.8 100.1 126.1
6378.958 | V 34.5 -2 Average 325 54 215 | 1742 | 136.3
3199.334 | V 41.6 -7.9 Average 33.7 54 -20.3 117 214.7
11486.26 | V 51 4.7 Peak 55.7 74 -18.3 | 100.1 126.1
6378.958 | V 52.2 -2 Peak 50.2 74 -23.8 | 1742 | 136.3
3199.334 | V 62.4 -7.9 Peak 54.5 74 -19.5 117 214.7
1GHz-40GHz — 802.11a — 5785MHz
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]
11573.04 | V 42.2 4.8 Average 47 54 -7 107.7 64.9
3193.877 | H 39.1 -7.9 Average 31.2 54 -22.8 88.4 91.3
2125.398 | V 47.7 -10 Average 37.7 54 -16.3 | 163.8 | 1734
11573.04 | V 55.6 4.8 Peak 60.4 74 -13.6 | 107.7 64.9
3193.877 | H 56.6 -7.9 Peak 48.7 74 -25.3 88.4 91.3
2125.398 | V 66.9 -10 Peak 56.9 74 -17.1 163.8 | 1734
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]
11649.74 | V 39.5 4.9 Average 44.4 54 -9.6 136.2 334
6388.99 \Y 35.7 -2 Average 337 54 -20.3 | 153.7 | 146.8
3196.106 | V 39.6 -7.9 Average 317 54 -22.3 | 107.3 | 3293
11649.74 | V 50.6 4.9 Peak 55.5 74 -185 | 136.2 33.4
6388.99 \Y 54.8 -2 Peak 52.8 74 -21.2 | 153.7 | 146.8
3196.106 | V 52 -7.9 Peak 441 74 -29.9 | 107.3 | 3293
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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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11492.1 H 38 4.7 Average 42.7 54 -11.3 102.1 72.9
6380.747 \Y 34.2 -2 Average 32.2 54 -21.8 135.6 33.2
3195.657 | V 40.8 -7.9 Average 32.9 54 -21.1 101.9 | 162.9
11492.1 H 50.9 4.7 Peak 55.6 74 -18.4 102.1 72.9
6380.747 | V 50.9 -2 Peak 48.9 74 -25.1 135.6 33.2
3195.657 | V 61.2 -7.9 Peak 53.3 74 -20.7 101.9 | 162.9
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11563.82 \Y 38.4 4.8 Average 43.2 54 -10.8 1019 | 1328
3188.618 | V 415 -7.9 Average 33.6 54 -20.4 163.6 | 104.9
2123.697 | V 45 -10 Average 35 54 -19 152.7 | 194.8
11563.82 \Y 50.1 4.8 Peak 54.9 74 -19.1 101.9 | 1328
3188.618 | V 57.7 -7.9 Peak 49.8 74 -24.2 163.6 | 104.9
2123.697 \Y 62.7 -10 Peak 52.7 74 -21.3 152.7 | 194.8
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11646.97 V 40.3 4.9 Average 45.2 54 -8.8 100.5 26.3
3187.384 | V 41 -7.9 Average 33.1 54 -20.9 184.6 17.7
6399.53 \Y 35 -2 Average 33 54 -21 144.1 243.7
11646.97 \Y 53 4.9 Peak 57.9 74 -16.1 100.5 26.3
3187.384 | V 56.8 -7.9 Peak 48.9 74 -25.1 184.6 17.7
6399.53 \Y 46.8 -2 Peak 44.8 74 -29.2 144.1 243.7
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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]
11492.7 H 36.2 6.1 Average 42.3 54 -11.7 111.3 127.2
3190.014 H 39.7 -94 Average 30.3 54 -23.7 200 249.8
6977.008 H 34 -1.3 Average 32.7 54 -21.3 116.2 | 332.1
11492.7 H 49.1 6.1 Peak 55.2 74 -18.8 111.3 127.2
3190.014 H 59.9 -9.4 Peak 50.5 74 -23.5 200 249.8
6977.008 H 47.8 -1.3 Peak 46.5 74 -27.5 116.2 | 332.1
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11572.83 H 40.2 6.2 Average 46.4 54 -7.6 102 56.8
3193.182 H 414 -9.4 Average 32 54 -22 173.4 | 208.1
6977.159 H 33 -1.3 Average 31.7 54 -22.3 1741 84.5
11572.83 H 52.3 6.2 Peak 58.5 74 -15.5 102 56.8
3193.182 H 60.6 -9.4 Peak 51.2 74 -22.8 173.4 | 208.1
6977.159 H 48.2 -1.3 Peak 46.9 74 -27.1 174.1 84.5
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11652.09 H 38 6.2 Average 44.2 54 -9.8 100 261.5
3188.297 H 41 -9.4 Average 31.6 54 -22.4 128.6 185
6980.095 H 33.2 -1.3 Average 31.9 54 -22.1 128.6 46.3
11652.09 H 51.6 6.2 Peak 57.8 74 -16.2 100 261.5
3188.297 H 55.9 -9.4 Peak 46.5 74 -27.5 128.6 185
6980.095 H 45.2 -1.3 Peak 43.9 74 -30.1 128.6 46.3
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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]
3196.208 | V 39.9 -7.9 Average 32 54 -22 153 0
11513.83 | V 37 4.7 Average 1.7 54 -12.3 116.3 65.9
3540.141 \Y 39.5 -7.7 Average 31.8 54 -22.2 | 135.1 141.6
3196.208 | V 54.4 -7.9 Peak 46.5 74 -27.5 153 0
11513.83 | V 50.5 4.7 Peak 55.2 74 -18.8 116.3 65.9
3540.141 V 55.4 -7.7 Peak 47.7 74 -26.3 | 1351 141.6
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]
3190.119 | V 41.2 -7.9 Average 33.3 54 -20.7 | 1735 68.1
11594.23 | V 34.5 4.8 Average 39.3 54 -14.7 | 1074 | 1732
2127.358 | V 45.2 -10 Average 35.2 54 -18.8 | 1221 226.3
3190.119 | V 58.8 -7.9 Peak 50.9 74 -23.1 173.5 68.1
11594.23 | V 48.7 4.8 Peak 53.5 74 -20.5 | 1074 | 173.2
2127.358 | V 68 -10 Peak 58 74 -16 122.1 226.3
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BUREA
[VERITAS |

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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11505.37 V 31.9 6.1 Average 38 54 -16 128.9 66.5
3191.171 vV 42.3 -9.4 Average 32.9 54 -21.1 1994 | 202.3
6971.84 V 33.5 -1.3 Average 32.2 54 -21.8 111.9 0
11505.37 V 44.5 6.1 Peak 50.6 74 -23.4 128.9 66.5
3191.171 V 61.5 -9.4 Peak 52.1 74 -21.9 199.4 | 202.3
6971.84 V 45.3 -1.3 Peak 44 74 -30 111.9 0
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11589.33 V 39.3 6.2 Average 45.5 54 -8.5 111.7 24.9
6399.97 V 35 -24 Average 32.6 54 -21.4 146.3 0.4
3197.489 \ 39.8 9.4 Average 304 54 -23.6 145.8 158.6
11589.33 \ 49.7 6.2 Peak 55.9 74 -18.1 111.7 24.9
6399.97 V 46.6 24 Peak 44.2 74 -29.8 146.3 04
3197.489 V 56.3 -94 Peak 46.9 74 -27.1 145.8 158.6
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
[MHZz] [dB(uV)] [dB(1/m)] Type [dB(uV/m)] | [dB(uV/m)] [dB] [cm] [deg]
11555.18 V 34.6 4.8 Average 39.4 54 -14.6 121.9 126.7
6379.344 V 34.3 -2 Average 32.3 54 -21.7 128.3 150.9
3195.765 V 39.1 -7.9 Average 31.2 54 -22.8 116 31.8
11555.18 V 474 4.8 Peak 52.2 74 -21.8 121.9 126.7
6379.344 Vv 54.2 -2 Peak 52.2 74 -21.8 128.3 150.9
3195.765 V 55 -7.9 Peak 471 74 -26.9 116 31.8
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RESTRICTED BAND Test Plots

802.11a — 5180MHz

Model
Serial
Operator
AC Power
Temp,Humid

[dB(uv/m)]
100

<<>>
04-27-21 004_R1

Standard
Remarkl
Remark2
Remark3
Remark4

90

80

70

60

50

Level

40

30

20

10

0
4500.000

4750.000

Frequency

5000.000

5150.000
[MHZ]

<FCC B GHz 3m>

PK

EXT NA 2B Bandedge 1la 5180GHz.dat

AV
<04-27-21 004_R1 EXT NA 2B Ban

Range(H,PK)

Range(V,PK)
Suspected ltem(H)
Suspected Item(V)
Final Item(H,AV)
Final Item(H,PK)
Final Item(V,AV)
Final ltem(V,PK)

Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No F’?&‘;"Z’;Cy P°'f|f|i/z\7)“°” Reading [dB(uV)] | Detector | Factor [dB(1/m)] | dB"(i‘\’;:n)] dBIZLT/i/tm) Margin AV [dB] | Height (cm) | A"9'® (De9) | Pase/
1 14988.475 \Y 374 Average -5.7 31.7 54 -22.3 100 181.3 |Pass
2 15150.373 H 51.7 Average -5.5 46.2 54 -7.8 138.3 414 Pass
3 14988.475 \Y 48.9 Peak -5.7 43.2 74 -30.8 100 181.3 |Pass
4 |5150.373 H 69 Peak -5.5 63.5 74 -10.5 138.3 41.4 |Pass
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RESTRICTED BAND
802.11n(HT20) — 5180MHz

Model
Serial
Operator
AC Power
Temp,Humid

[dB(uv/m)]
100

<<>>

04-27-21 004_R1

Standard
Remarkl
Remark2
Remark3
Remark4

EXT NA 2B Bandedge 11n 5180GHz.dat

90

80

70

60

50

Level

40 wf‘ " h" ‘ . h" m 4‘ ' " " Ll I . m”“*m*u oy WA ‘ L
S 1
30 L L
N 1
r | | | |
Wb | | |
F 1 1 1
= | | | |
ot | | ! | |
4500.000 4750.000 5000.000 5150.000
Frequency [MHZ]

<FCC B GHz 3m>

PK

AV
<04-27-21 004_R1 EXT NA 2B Ban

Range(H,PK)

Range(V,PK)
Suspected ltem(H)
Suspected Item(V)
Final Item(H,AV)
Final Item(H,PK)
Final Item(V,AV)
Final Item(V,PK)

Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No F’?&‘;"Z’;Cy P°'f|f|i/z\7)“°” Reading [dB(uV)] | Detector | Factor [dB(1/m)] | dB"(i‘\’;:n)] dBIZLT/i/tm) Margin AV [dB] | Height (cm) | A"9'® (De9) | Pase/
1 14990.105 \Y 375 Average -5.7 31.8 54 -22.2 100.1 318.3 |Pass
2 | 5147.91 H 45.9 Average -5.5 40.4 54 -13.6 99.1 41.2 Pass
3 [4990.105 \Y 62.6 Peak -5.7 56.9 74 -17.1 100.1 318.3 |Pass
4] 5147.91 H 65.4 Peak -5.5 59.9 74 -14.1 99.1 41.2 Pass
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RESTRICTED BAND

802.11ac(VHT20) — 5180MHz

Model
Serial
Operator
AC Power
Temp,Humid

[dB(uv/m)]
100

<<>>

04-27-21 004_R1 EXT NA 2B Bandedge 1lac 5180GHz.dat

Standard
Remarkl
Remark2
Remark3
Remark4

90

80

70

60

50

Level

40

30

20

|
|
10 :
|
|
|

0
4500.000

4750.000
Frequency [MHZ]

5000.000 5150.000

<FCC B GHz 3m>

PK

AV
<04-27-21 004_R1 EXT NA 2B Ban

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

Suspected ltem(H)
Suspected Item(V)
Final Item(H,AV)
Final Item(H,PK)
Final Item(V,AV)
Final Item(V,PK)

Antenna Polarity & Test Distance: Vertical and Horizontal at 3m

No Frequency|Polarization| Reading Detector Factor Level Limit |Margin AV| Height | Angle Pas.s/

(MHz) (H/V) [dB(uV)] [dB(1/m)] |[dB(uV/m)]|dB(uV/m)| [dB] (cm) (Deg) | Faill
1| 5149.37 H 45.8 Average -5.7 40.1 54 -13.9 184.2 25.1 |Pass
214993.109 Vv 373 Average -5.8 31.5 54 -22.5 192 319 |Pass
3 14803.996 \Y 374 Average -6 314 54 -22.6 101.9 | 154.1 |Pass
4 | 4850.285 Vv 36.7 Average -6 30.7 54 -23.3 115.6 | 348.2 |Pass
5 |4959.269 V 36.9 Average -5.9 31 54 -23 107.4 | 310.9 |Pass
6| 5149.37 H 65.3 Peak -5.7 59.6 74 -14.4 184.2 25.1 |Pass
7 14993.109 V 61 Peak -5.8 55.2 74 -18.8 192 319 |Pass
8 | 4803.996 \Y 50 Peak -6 44 74 -30 101.9 | 154.1 |Pass
9 14850.285 V 48.3 Peak -6 42.3 74 -31.7 115.6 | 348.2 |Pass
10] 4959.269 \Y 49.1 Peak -5.9 43.2 74 -30.8 107.4 | 310.9 |Pass
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RESTRICTED BAND
802.11n(HT40) — 5190MHz

<<>>
04-27-21 004_R1 EXT NA 2B Bandedge 11n 5180GHz.dat
Model Standard
Serial Remarkl
Operator Remark2
AC Power Remark3
Temp,Humid Remark4
[dB(uv/m)]
100 ; ; ; <FCC B GHz 3m>
[ | | | | PK
90 | ! ! ! ! AV
r | | | | <04-27-21 004 _R1 EXT NA 2B Ban
i 1 1 1 } Range(H,PK)
80 - ‘ ‘ ‘ ‘ ~—  Range(V,PK)
r I I I I Suspected Item(H)
70 [ | | | | Suspected Item(V)
r | | | | —<—— Final Item(H,AV)
a | I I I Final Item(H,PK)
60 : : : 1 Final Item(V,AV)
- F I I I I Final Item(V,PK)
iy C | | | |
B 50 [ | | | |
o - | | | |
— r | | | L
40 wi‘ " h*‘ " ."“ 4‘ I 'h H: o I.m”»“mx‘ul i \‘ L
o | | |
30 —— : :
L | | |
r | | |
20 - | l l
- | | |
L | | |
10 — | | |
Fo l l
ot 1 1 ! 1
4500.000 4750.000 5000.000 5150.000
Frequency [MHZ]
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No F’?&‘;"Z’;Cy P°'f|f|i/z\7)“°” Reading [dB(uV)] | Detector | Factor [dB(1/m)] | dB"(i‘\’;:n)] dBIZLT/i/tm) Margin AV [dB] | Height (cm) | A"9'® (De9) | Pase/
114991.921 H 37.7 Average -5.7 32 54 -22 107.6 6.8 Pass
2 |5148.316 H 48.6 Average -5.5 43.1 54 -10.9 128.4 24.7 |Pass
3 [4991.921 H 56.3 Peak -5.7 50.6 74 -23.4 107.6 6.8 Pass
4 15148.316 H 66 Peak -5.5 60.5 74 -13.5 128.4 24.7 |Pass
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RESTRICTED BAND
802.11ac(VHT40) — 5190MHz

Model
Serial
Operator
AC Power
Temp,Humid

[dB(uv/m)]
100

<<>>

04-27-21 004_R1 EXT NA 2B Bandedge 1lac40 5190GHz.dat

Standard
Remarkl
Remark2
Remark3
Remark4

90

PK

80

70

60

50

Level

30

40 WMWWWWWWWWM

20

10

0
4500.000

4750.000
Frequency

5000.000

5150.000

[MHZ]

<FCC B GHz 3m>

AV
<04-27-21 004_R1 EXT NA 2B Ban
Range(H,PK)
~——  Range(V,PK)
Suspected ltem(H)
Suspected Item(V)
—<—— Final Item(H,AV)
S Final Item(H,PK)
Final Item(V,AV)
Final Item(V,PK)

Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No Frequency|Polarization| Reading Detector Factor Level Limit |Margin AV| Height | Angle Pas.s/
(MHz) (H/V) [dB(uV)] [dB(1/m)] ([dB(uV/m)]{dB(uV/m)| [dB] (cm) (Deg) | Fail
1 15144.996 H 44.2 Average -5.7 38.5 54 -15.5 136.8 33.1 |Pass
2 14979.082 \Y 36.3 Average -5.9 304 54 -23.6 100.2 45.5 |Pass
3 |4804.279 V 37.5 Average -6 315 54 -22.5 177.2 | 243.2 |Pass
4 |14851.332 V 36.4 Average -6 30.4 54 -23.6 153.6 18.3 |Pass
5 |4958.871 V 37.3 Average -5.9 314 54 -22.6 107.8 | 123.1 |Pass
6 | 5144.996 H 61.5 Peak -5.7 55.8 74 -18.2 136.8 33.1 |Pass
7 |4979.082 V 48.4 Peak -5.9 42.5 74 -31.5 100.2 45.5 |Pass
8 |4804.279 V 48.3 Peak -6 42.3 74 -31.7 177.2 | 243.2 |Pass
9 [4851.332 V 48.1 Peak -6 42.1 74 -31.9 153.6 18.3 |Pass
10| 4958.871 \Y 48.5 Peak -5.9 42.6 74 -31.4 107.8 | 123.1 |Pass
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RESTRICTED BAND

802.11n(VHT80) — 5210MHz

<<>>

04-27-21 004_R1 EXT NA 2B Bandedge llac 5210GHz.dat

50

Level

40

30

20

10

0
4500.000

4750.000
Frequency [MHZ]

5000.000 5150.000

—>——  Final Item(V,PK)

Model Standard
Serial Remarkl
Operator Remark2
AC Power Remark3
Temp,Humid Remark4
[dB(uVv/m)]
100 ¢ | ! ! } <FCC B GHz 3m>
I | | | | PK
90 ! ! ! ! AV
r 1 l l <04-27-21 004_R1 EXT NA 2B Ban
. ‘ ‘ ‘ ! Range(H,PK)
80 : : : : ~——  Range(V,PK)
r | | | | Suspected Item(H)
70 | | | | A Suspected Item(V)
[ I I I I —<—  Final Item(H,AV)
s | ! ! ! —©—— Final Item(H,PK)
60 T T 7 T —>—  Final Item(V,AV)
| | | |
| | | |
| | | |
| | |
| | |
| | |

Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
o - Angle (Deg) | Pass/
No. F"(a,\‘}l‘:_lezr;cy P°'?|fl'lz\7)“°" Reading [dB(uV)] | Detector | Factor [dB(1/m)] |, dBL(‘fJ‘\’Z'm)] dB'EL”\‘/'}m) Margin AV [dB] | Height (cm) e =i
115140.681 H 457 Average -5.6 40.1 54 -13.9 100.5 41.2 |Pass
2 14987.398 \Y 38.5 Average -5.7 32.8 54 -21.2 130.7 307.5 |Pass
3 {5140.681 H 63.4 Peak -5.6 57.8 74 -16.2 100.5 41.2 |Pass
4 14987.398 \Y 60.1 Peak -5.7 54.4 74 -19.6 130.7 307.5 |Pass
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[ VERITAS |

Band Edge Test Plots for U-NII-1 Band:

PW Path: Standard Gater Off AvgiHokd > 10110
HPNO. Fast L

KEYSIGHT Input RF ; In Altun, G dB Tig. Free Run Center Freg: 5 148500000 GHe {Canter £ ney
LE.I-‘EE»DCIDUU GHz

NHE! Adaptie

i Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.50 dBm

_—

177.778 kHz
Auto

Center 5,15 GHz ) #Wideo BW 300,00 kHz ) Span 1.778 MHz| §
#Res BW 100.00 kHz ep 1.00 ms (1001 pts){§

Total Channel

Total Power Spectral Density

]l TR
802.11a-5180MHz

Alten 6 db Tig Free Run Cenler Freg 5350500000 GHe
W Bath; Standard Gato: Of Avgiokd =110 nter Frequency
af. Int (5} HiF Gain. Low Ruafio St Mot 1 500000 GHz
NHE! Adaptie -

Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.00 dBm

_—

Center 5,351 GHz #Video BW 300,00 kHz Span 1.778 MHz|
#Res BW 100.00 kHz 1 0

Total Channel Power -44.14 dBm (1 H;

Total Power Spactral Density -104.1 aBavHz

OWlal | ? Apr 14 23;,:“11
802.11a-5240MHz
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[ VERITAS |

KEYSIGHT Input RF Alten 6 dB Trig: Free Run

14 f
PW Path: Standard Gate: Cff AvgjHokd = 1040 Center Fraquency

Fregq Ref, Inl (S} #PNO. Fast WiF Gain: Low Rafio St None | 5.143500000 GHz

Ref Lvi Offset 30.50 dB 17778 MHz
| Scale/Div 10.0 dB Ref Value 0.50 dBm

177.778 kHz
Auto

Man

#ideo BW 300,00 kHz

Total Channel Power dBm/ 1.00 MHz
Total Power Spectral Density

802.11n(HT20)-5180MHz

Atten 6 dB Ty Frea Run Center Freg: 5350500000
PW Path: Standard Gater Off MvgiHiosd = 10110 Frice Tfpﬂ s
WPMND. Fast HiF Gain. Low Ruafio St Mot Clear | Write abuiddh
NFE: Adaptve Detector
Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.00 dBm

_—

Min Hold

Restart Max Hold

Center 5,351 GHz #Wideo BW 300,00 kHz Span 1.778 MHz|
BW 100.00 kHz : 1

2 Medncs

Total Channel Power -44.08 dBm / 1.00 MHz

Total Power Spactral Density -104.1 aBavHz

802.11n(HT20)-5240MHz
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[ VERITAS |

KEYSIGHT Input RF Altan 10 dB Tig. Free Run Center Freg: 5150000000 GHz f
ROT — 0 G PW Hath; Standard Gater Off AvgiHokd = 10010 Canter Fmﬂ:y
Lo iF - Freg Ref. int (5} #PNO. Fast #iF Gain, Low Radio Std. None | 5.150000000 GHz

Ref Lvi Offset 30.50 dB 17780 MHz

| Scale/Div 10.0 dB Ref Value 0.00 dBm
sl A r— ety CF Step

177.800 kHz.

Auto
Man

#ideo BW 300,00 kHz

Total Channel Power & dBm / 1.00 MHz
Total Power Spectral Density -87.76 dBm/Hz

Atten 10 dB Tig Free Run Center Freg 5351000000 GHe

HPNO. Fast
NHE! Adaptie

i Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.00 dBm

_—

Center 5,351 GHz ) #Wideo BW 300,00 kHz Span 1.778 MHz| §
#Res BW 100.00 kHz ep 1.00 ms (1001 pts){§

Total Channel Power -40.97 dBm /1 Hz

Total Power Spactral Density -101.0 dBavHz

802.11ac(VHT20)-5240MHz
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[ VERITAS |

Atten 6 dB Ty Frea Run

14 f
PW Path: Standard Gate: Cff AvgjHokd = 1040 Center Fraquency

Radio St Mone 5.145500000 GHz

Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.50 dBm

R Ul 5. et L ——————— 1

#ideo BW 300,00 kHz

Total Channel Power dBm/ 1.00 MHz
Total Power Spectral Density -100.7 dBm/Hz

802.11n(HT40)-5190MHz

Atten 6 dB Ty Frea Run Center Freg: 5350500000
PW Path: Standard Gater Off MvgiHiosd = 10110
WPMND. Fast HiF Gain. Low Ruafio St Mot

NHE! Adaptig

Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.00 dBm

_—

Center 5,351 GHz #Wideo BW 300,00 kHz
BW 100.00 kHz

2 Medncs

Total Channel Power -43.78 dBm / 1.00 MHz

Total Power Spactral Density -103.8 aBnvHz

OWlal | ? .‘\pr]-i.202I11

802.11n(HT40)-5230MHz
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[ VERITAS |

KEYSIGHT Input RF Altan 10 dB Tig. Free Run Center Freg: 5150000000

ROT W Fath. Standard Gate: Off AvijHokt =140 Trace Type
L"J iF - Freg Ref. Inl (5} #PNO. Fast Radio Std. None Clear | Write
Adaptivo

Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.00 dBm

Ll 1. Dt et e ——————— 1

#Wideo BW 300,00 kHz Span 1.778 MHz|
Sweep 1.00 ms (1001 pts)

Total Channel Power 91 dBm / 1.00 MHz

Total Power Spactral Density -97.91 dBavHZ

802.11ac(VHT40)-5190MHz

500 Attan. 10 dB Tig Free Run Center Freg: 5351000000
0 PW Path: Standard Gater Off MvgiHiosd = 10110
LIl (S} #PNO. Fast HiF Gain. Low Reefio St Mot
NHE! Adaptig

Ref Lvi Offset 30.50 dB
| Scale/Div 10.0 dB Ref Value 0.00 dBm

_—

Center 5,351 GHz #Wideo BW 300,00 kHz
BW 100.00 kHz

2 Medncs

Total Channel Power .66 dBm / 1.00 MHz

Total Power Spactral Density -100.7 aBa'Hz

802.11ac(VHT40)-5230MHz
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KEYSIGHT lnput RF

Total Channel Power

Frog Ref inl (S} #PNO. Fast Ruafio St Mot
Adaptivo

Total Power Spectral Density

>l ?|

Altun, G dB Tig. Free Run X f
PW Path: Standard Gate: Cff AvgjHokd = 1040 Center Fraquency
5.149500000 GHz

Ref Lvi Offset 30.50 dB
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4.3 Transmit Power Measurement
4.3.1 Limits of Transmit Power Measurement (FCC)
Op;;gm EUT Category Limit
1 Watt (30 dBm)
OutdoorAcsos Pom | (2115 = Jaomb et svten
horizon)
U-NII-1
Fixed point-to-point Access Point 1 Watt (30 dBm)
Indoor Access Point 1 Watt (30 dBm)
\ Client device 250mW (24 dBm)
U-NII-2A - 250mW (24 dBm) or 11 dBm+10 log B*
U-NII-2C -—- 250mW (24 dBm) or 11 dBm+10 log B*
U-NII-3 \ 1 Watt (30 dBm)
4.3.2 Limits of Transmit Power Measurement (ISED)
Operation Band | EUT Category Limit
OEM devices | Maximum e.i.r.p. shall not exceed 30 mW or 1.76 + 10 log10B, dBm
5.150 ~ 5.250 GHz m\féililgism Transmitter power control (TPC) capability:

3 dB below the maximum permitted e.i.r.p. of 30 mW

Other devices

Maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm

5.250 ~ 5.350 GHz

OEM devices
installed in
Vehicles

Maximum e.i.r.p. shall not exceed 30 mW or 1.76 + 10 log10B, dBm

Transmitter power control (TPC) capability:
3 dB below the maximum permitted e.i.r.p. of 30 mW

Other devices

Conducted output power shall not exceed 250 mW or 11 + 10 log10B,
dBm
EIRP shall not exceed 1.0 W or 17 + 10 log10 B, dBm

5.470 ~ 5.600 GHz
5.650 ~ 5.725 GHz

Conducted output power shall not exceed 250 mW or 11 + 10 log1o B,
dBm EIRP shall not exceed 1.0 W or 17 + 10 log1o B, dBm

5.725 ~ 5.850 GHz

Conducted output power shall not exceed 1 W.

*B is the 26 dB emission bandwidth in megahertz

Per KDB 662911 Method of conducted output power measurement on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nant < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 MHz for any Nanr;
Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less for 20-MHz channel widths with Nant = 5.

For power measurements on all other devices: Array Gain = 10 log(Nant/Nss) dB.

Report No.: FCC_IC_RF_SL21022601-HAR-284_R1 EXT NA2B_5G_Rev 1.0

Page No. 52 /93




@

4.3.3 Test Setup
FOR POWER OUTPUT MEASUREMENT

4 Power Meter Measurement

EUT Attenuator Power Sensor Power Meter

¢ Spectrum Measurement

Spectrum
EUT Attenuator | ‘ Analyzer
FOR 26dB OCCUPIED BANDWIDTH
Spectrum
EUT Attenuator | ‘ Analyzer

4.3.4 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.3.5 Test Procedure
For Average Power Measurement

For 802.11a, 802.11n (HT20), 802.11n (HT40), 802.11ac (VHT20, 802.11ac (VHT40)

Method PM is used to perform output power measurement, trigger and gating function of wide band power
meter is enabled to measure max output power of TX on burst and set the detector to AVERAGE. Duty factor
is not added to measured value.

For 802.11ac (VHT80)

1) Set span to encompass the entire 26 dB EBW (or, alternatively, the entire 99% occupied bandwidth) of the
signal.

2) Set sweep trigger to “free run”.

3) Set RBW =1 MHz.

4) Set VBW = 3 MHz

5) Number of points in sweep = 2 Span / RBW.

6) Sweep time < (number of points in sweep) * T

7) Using emission bandwidth to determine the frequency span for integration the channel bandwidth.

8) Detector = RMS.

9) Trace mode = max hold.

10

) Allow max hold to run for at least 60 seconds, or longer as needed to allow the trace to stabilize.
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€ Power Meter Measurement

Method PM is used to perform output power measurement, trigger and gating function of wide band power
meter is enabled to measure max output power of TX on burst. Duty factor is not added to measured value.

¢ Spectrum Measurement

Follow FCC KDB 789033 UNII test procedure:
Method SA-1

1.

©CoNOORAWN

Set span to encompass the entire emission bandwidth (EBW) of the signal.

Set RBW =1MHz.

Set the VBW = 3 x RBW.

Number of points in sweep = 2 Span / RBW.

Sweep time = auto.

Set trigger to free run (duty cycle = 98 percent)

Detector = RMS.

Trace average at least 100 traces in power averaging mode

Compute power by integrating the spectrum across the 26 dB EBW of the signal.

Follow FCC KDB 789033 UNII test procedure:
Method SA-2

1.

CoN>OhWN

Set span to encompass the emission bandwidth (EBW) of the signal.

Set RBW =1MHz.

Set the VBW = 3 x RBW.

Number of points in sweep = 2 Span / RBW.

Sweep time = auto.

Detector = RMS.

Trace average at least 100 traces in power averaging mode

Compute power by integrating the spectrum across the 26 dB EBW of the signal.
Duty factor need added to measured value (duty cycle < 98 percent).

FOR 26dB OCCUPIED BANDWIDTH

SUESE G .

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

Measure the maximum width of the emission that is 26 dB down from the peak of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as
needed until the RBW/EBW ratio is approximately 1%.

4.3.6 Deviation from Test Standard
No deviation.
4.3.7 EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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4.3.8 Test Results
Output Power measurement result for UNII-1 Band (FCC)
Freq Conducted Power -
Type Test mode (MHz) CH (dBm) Limit (dBm) Result
5180 Low 6.49 24 Pass
802.11a 5200 Mid 6.87 24 Pass
5240 High 6.57 24 Pass
5180 Low 6.89 24 Pass
802.11n-HT20 5200 Mid 6.85 24 Pass
5240 High 6.45 24 Pass
Output 5180 | Low 7.00 24 Pass
Power | 802.11ac-VHT20 | 5200 Mid 6.57 24 Pass
5240 High 6.23 24 Pass
5190 Low 5.68 24 Pass
80211n-HT40 530 T Hign 5.26 24 Pass
5190 Low 5.46 24 Pass
802.11ac-VHT40 >30T High 532 24 Pass
802.11ac-VHT80 | 5210 Low 4.62 24 Pass
EIRP measurement result for 5180~5240 MHz Band (ISED)
Freq Conducted | AM€MMa | Fiop | | imit
Type Test mode (MHz) CH Power (dBm) (CZ&glr; (dBm) | (dBm) Result
5180 Low 6.49 2.6 9.09 14.77 Pass
802.11a 5200 Mid 6.87 2.6 9.47 14.77 Pass
5240 | High 6.57 2.6 9.17 14.77 Pass
5180 Low 6.89 2.6 9.49 14.77 Pass
802.11n-HT20 5200 Mid 6.85 2.6 9.45 14.77 Pass
Outout 5240 | High 6.45 2.6 9.05 14.77 Pass
utpu 5180 Low 7.00 2.6 9.6 14.77 Pass
Power | 802.11ac-VHT20 5500 wmig 6.57 26 | 917 | 1477 | Pass
5240 | High 6.23 2.6 8.83 14.77 Pass
5190 Low 5.68 2.6 8.28 14.77 Pass
802.11n-HT40 5230 High 5.26 2.6 7.86 14.77 Pass
5190 Low 5.46 2.6 8.06 14.77 Pass
802.11ac-VHT40 5550 T high 5.32 26 | 7.92 | 1477 | Pass
802.11ac-VHT80 5210 | Low 4.62 2.6 7.22 14.77 Pass
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Output Power measurement result for UNII-3 Band
Type Test mode (|I\:/|r|(-e|2) CH Condl.(lgtBer(:])Power Limit (dBm) Result
5745 Low 9.26 30 Pass
802.11a 5785 Mid 9.97 30 Pass
5825 High 9.83 30 Pass
5745 Low 9.21 30 Pass
802.11n-HT20 5785 Mid 9.40 30 Pass
5825 High 9.44 30 Pass
Output 5745 | Low 9.76 30 Pass
Power | 802 11ac-VHT20 | 5785 Mid 10.05 30 Pass
5825 High 10.02 30 Pass
5755 Low 9.42 30 Pass
802 1n-HT40 5705 T High 9.70 30 Pass
5755 Low 9.82 30 Pass
802.11ac-VHT40 705 High 10.02 30 Pass
802.11ac-VHT80 | 5775 Low 11.92 30 Pass
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4.4

26dB Bandwidth & 6dB Bandwidth Measurement

4.4.1 Limits of 6 dB Bandwidth Measurement

The minimum of 6 dB Bandwidth Measurement is 0.5 MHz.

442 Test Setup

EUT SPECTRUM
[ | ANALYZER

Attenuator

4.4.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

444 Test Procedure

26dB Emission bandwidth measurement procedure (Other than 5.725-5.85 GHz)

Allow the trace to stabilize.

Use the spectrum analyzer built-in measurement function to determine the 26dB BW.
Set RBW = around 1% of emission bandwidth

Set VBW > RBW

Detector = Peak

Trace mode = max hold

Capture the plot.

Repeat above steps for different test channel and other modulation type.

6 dB Minimum emission bandwidth measurement procedure

Allow the trace to stabilize.

Use the spectrum analyzer built-in measurement function to determine the 6dB BW.
Set RBW = 1% to 5% of OBW

Set VBW = 3 x RBW

Detector = Peak

Trace mode = max hold

Sweep = auto couple

Capture the plot.

Repeat above steps for different test channel and other modulation type.
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4.4.5 Test Results
26dB Bandwidth measurement result for UNII-1 Band
Freq 99% 26 dB
Type LES R D (MHz2) . OBW(MHz) | OBW(MHz)
5180 Low 16.59 21.02
802.11a 5200 Mid 16.61 21.15
5240 High 16.61 21.15
5180 Low 17.76 21.17
802.11n-HT20 5200 Mid 17.77 21.24
5240 High 17.79 21.53
5180 Low 17.79 22.52
26dB BW 802.11ac-VHT20 5200 Mid 17.73 21.33
5240 High 17.77 21.27
5190 Low 36.11 39.39
802.11n-HT40 5230 High 36.05 39.17
5190 Low 36.07 39.82
802.11ac-VHT40 5230 High 36.09 39.62
802.11ac-VHT80 5210 Low 75.40 81.01
6dB Bandwidth measurement result for UNII-3 Band
Freq 99% 6 dB Limit
Type Test mode (MHz) CH OBW(MHz | OBW(MHz) | (MHz) Result
5745 Low 16.57 16.35 0.5 Pass
802.11a 5785 Mid 16.59 16.31 0.5 Pass
5825 High 16.63 16.33 0.5 Pass
5745 Low 17.77 17.57 0.5 Pass
802.11n-HT20 5785 Mid 17.75 17.51 0.5 Pass
5825 High 17.8 17.59 0.5 Pass
6dB 5745 Low 17.76 17.61 0.5 Pass
BW 802.11ac-VHT20 5785 Mid 17.73 17.63 0.5 Pass
5825 High 17.8 17.61 0.5 Pass
5755 Low 36.14 36.09 0.5 Pass
802.11n-HT40 5795 High 36.09 35.68 0.5 Pass
5755 Low 36.07 35.98 0.5 Pass
802.11ac-VHT40 m—o705 High 36.16 36.20 0.5 Pass
802.11ac-VHT80 5775 Low 75.50 75.57 0.5 Pass
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4.5 Peak Power Spectral Density Measurement
451 Limits of Peak Power Spectral Density Measurement (FCC)
Operation Band EUT Category Limit
Outdoor Access Point
Fixed point-to-point Access Point 17dBm/ MHz
NI Indoor Access Point
Client device 11dBm/ MHz
U-NII-2A -- 11dBm/ MHz
U-NII-2C 11dBm/ MHz
U-NII-3 \/ 30dBm/ 500kHz

4.5.2 Limits of Peak Power Spectral Density Measurement (ISED)

Operation Band

EUT Category

Limit

5.150 ~ 5.250 GHz

OEM devices installed in
Vehicles

N/A

Other devices

EIRP spectral density shall not exceed 10 dBm in

any 1.0 MHz band

5.250 ~ 5.350 GHz

OEM devices installed in
Vehicles

N/A

Other devices

Power spectral density shall not exceed 11 dBm in

any 1.0 MHz band.

5.725 GHz

5.470 ~ 5.600 GHz 5.650 ~

Power spectral density shall not exceed 11 dBm in

any 1.0 MHz band.

5.725 ~ 5.850 GHz

Power spectral density shall not exceed 30 dBm in

any 500 kHz band.

453 Test Setup

EUT

454 Test Instruments

L]

Attenuator

SPECTRUM
ANALYZER

Refer to section 4.1.2 to get information of above instrument.

455 Test Procedure

For U-NII-1, U-NII-2A, U-NII-2C band:

Using method SA-1

aRrON=

Set span to encompass the entire emission bandwidth (EBW) of the signal.
Set RBW =1 MHz, Set VBW = 3 MHz, Detector = RMS
Sweep time = auto, trigger set to “free run”.
Trace average at least 100 traces in power averaging mode.
Record the max value
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For U-NII-3:

1. Set span to encompass the entire emission bandwidth (EBW) of the signal.
2. Set RBW =100 kHz, VBW = 3 x RBW, Detector = RMS
3. Use the peak marker function to determine the maximum power level in any 300 kHz band segment

within the fundamental EBW.

4. Scale the observed power level to an equivalent value in 500 kHz by adjusting (reducing) the
measured power by a bandwidth correction factor (BWCF) where BWCF = 10log(500 kHz/100kHz)

Sweep time = auto, trigger set to “free run”.

5.
6. Trace average at least 100 traces in power averaging mode.
7

Record the max value

4.5.6 Deviation from Test Standard

No deviation.

4.5.7 EUT Operating Condition

Same as Item 4.3.6.
4.5.8 Test Results

PSD measurement result for UNII-1 Band (FCC)

Fre Conducted PSD Limit
el Testmode | i | CH (dBm/MHz) (dBm/MHz) Result
5180 | Low -4.208 11 Pass
802.11a 5200 | Mid 3.711 11 Pass
5240 | High 4147 11 Pass
5180 | Low -4.130 11 Pass
802.11n-HT20 | 5200 | Mid -4.353 11 Pass
5240 | High ~4.489 11 Pass
Output 5180 | Low _3.965 11 Pass
Power | 802 11ac-VHT20 | 5200 Mid -4.212 11 Pass
5240 | High ~4.851 11 Pass
5190 Low -8.472 11 Pass
8021Mn-HT40 5530 T High -8.658 11 Pass
5190 Low -8.601 11 Pass
802.11ac-vHT40 750 T High -8.432 11 Pass
802.11ac-VHT80 | 5210 | Low 12.436 1 Pass
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PSD measurement result for UNII-1 Band (ISED)
Conducted | Antenna -
Freq . PSD Limit
Type Test mode CH PSD Gain Result
. dBm/MH
(MHz) (dBm/MHz) | (dBi) (dBm/MHz) | (dBm/MHZz)
5180 | Low -4.208 2.6 -1.608 10 Pass
802.11a 5200 | Mid -3.711 2.6 -1.111 10 Pass
5240 | High -4.147 2.6 -1.547 10 Pass
5180 | Low -4.130 2.6 -1.530 10 Pass
802.11n-HT20 5200 | Mid -4.353 2.6 -1.753 10 Pass
5240 | High -4.489 2.6 -1.889 10 Pass
Output 5180 | Low | -3.965 2.6 1.365 10 Pass
Power | 802 11ac-VHT20 | 5200 | Mid -4.212 2.6 -1.612 10 Pass
5240 | High -4.851 2.6 -2.251 10 Pass
5190 | Low -8.472 2.6 -5.872 10 Pass
802.11n-HT40 5530 High -8.658 2.6 -6.058 10 Pass
5190 | Low -8.601 2.6 -6.001 10 Pass
802.11ac-vHT40 =0 o T High | -8.432 26 5.832 10 Pass
802.11ac-VHT80 | 5210 | Low -12.436 2.6 -9.836 10 Pass
PSD measurement result for UNII-3 Band
Conducted | Correction | Correction ..
Type Test mode ity CH PSD factor PSD St Result
(MFiz) (Bm/MHz) | (dB) | (dBm/MHz) | (4BM/MH2)
5745 | Low -9.71 6.99 -2.72 30 Pass
802.11a 5785 Mid -9.57 6.99 -2.58 30 Pass
5825 | High -7.86 6.99 -0.87 30 Pass
5745 | Low -8.45 6.99 -1.46 30 Pass
802.11n-HT20 5785 Mid -8.45 6.99 -1.46 30 Pass
5825 | High -8.43 6.99 -1.44 30 Pass
Output 5745 | Low -8.54 6.99 155 30 Pass
Power | 805 11ac-VHT20 | 5785 | Mid -8.44 6.99 -1.45 30 Pass
5825 | High -9.28 6.99 -2.29 30 Pass
5755 | Low -10.81 6.99 -3.82 30 Pass
80211n-HT40 5795 THigh | -10.78 6.99 -3.79 30 Pass
5755 | Low -10.92 6.99 -3.93 30 Pass
802.11ac-vHT40 70 T high | -10.75 6.99 3.76 30 Pass
802.11ac-VHT80 | 5775 Low -12.87 6.99 -5.88 30 Pass
NOTE | BW correction factor = 10log (500kHz/RBW), RBW was set to 100kHz during test.
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4.6 Frequency Stability Measurement

4.6.1 Limits of Frequency Stability Measurement

The frequency of the carrier signal shall be maintained within band of operation.

46.2 Test Setup

Temperature
Chamber

— >
Spectrum Analyzer /// H

e
/ [ ]

DC Power Supply I 7

4.6.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.6.4 Test Procedure

a. The EUT was placed inside the environmental test chamber and powered by nominal DC voltage.

b. Turn the EUT on and couple its output to a spectrum analyzer.

c. Turn the EUT off and set the chamber to the highest temperature specified.

d. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the EUT on
and measure the operating frequency after 2, 5, and 10 Minutes.

e. Repeat step (d) with the temperature chamber set to the next desired temperature until measurements
down to the lowest specified temperature have been completed..

f. The test chamber was allowed to stabilize at +20 degree C for a minimum of 30 Minutes. The supply voltage
was then adjusted on the EUT from 85% to 115% and the frequency record.

4.6.5 Deviation from Test Standard

No deviation.

46.6 EUT Operating Condition

Set the EUT transmit at un-modulation mode to test frequency stability.
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4.6.7 Test Results
Frequency Stability Versus Temp.
Operating Frequency: 5180 MHz
0 Minute 2 Minute 5 Minute 10 Minute
TEMP. Power
o~ | Supply | Measured Measured Measured Measured
(€) (Vdc) | Frequency | Pass/Fail |Frequency | Pass/Fail | Frequency | Pass/Fail | Frequency | Pass/Fail
(MHz) (MHz) (MHz) (MHz)
50 12 5179.973 Pass 5180.06234 Pass 5179.98167 Pass 5179.98913 Pass
40 12 5180.050 Pass 5179.99516 Pass 5180.00110 Pass 5180.00202 Pass
30 12 5179.991 Pass 5180.00249 Pass 5179.99216 Pass 5179.99117 Pass
20 12 5179.994 Pass 5180.00197 Pass 5179.99441 Pass 5180.00916 Pass
10 12 5179.976 Pass 5179.97193 Pass 5179.998421 Pass 5180.00841 Pass
0 12 5180.003 Pass 5180.00419 Pass 5179.97138 Pass 5180.98419 Pass
-10 12 5179.974 Pass 5179.98167 Pass 5179.97419 Pass 5179.99555 Pass
-20 12 5179.905 Pass 5179.99128 Pass 5180.00298 Pass 5180.00916 Pass
-30 12 5180.004 Pass 5179.98792 Pass 5179.99110 Pass 5179.99188 Pass
Frequency Stability Versus Voltage
Operating Frequency: 5180 MHz
0 Minute 2 Minute 5 Minute 10 Minute
TEMP. Power
(C) *| Supply | Measured Measured Measured Measured
(Vdc) |Frequency | Pass/Fail |Frequency| Pass/Fail |Frequency| Pass/Fail |Frequency | Pass/Fail
(MHz) (MHz) (MHz) (MHz)
13.8 5180.010 Pass 5179.980 Pass 5180.009 Pass 5180.0023 Pass
20 12 5179.986 Pass 5179.916 Pass 5180.023 Pass 5180.0018 Pass
10.2 5180.120 Pass 5180.012 Pass 5179.889 Pass 5179.9812 Pass
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information on the Testing Laboratories

Bureau Veritas is a global leader in testing, inspection and certification (TIC) services. We help businesses
improve safety, sustainability and productivity; and our clients include the majority of leading brands in retail,
manufacturing and other industries. With a presence in every major country around the world, our quality
assurance and compliance solutions are vital in helping our customers enhance product quality and
concept-to-consumer journeys. We also assist with increasing speed to market, profitability and brand equity
throughout the supply chain. Bureau Veritas is a leading wireless/IoT testing, inspection, audit and
certification provider, with a global network of test laboratories to support the 10T industry in areas of
connectivity, security, interoperability as well as quality, health & safety, and environmental/chemical
requirements.

If you have any comments, please feel free to contact us at the following:

Milpitas EMC/RF/Safety/Telecom Lab Sunnyvale OTA/Bluetooth Lab
775 Montague Expressway, Milpitas, CA 95035 1293 Anvilwood Avenue, Sunnyvale, CA
Tel: +1 408 526 1188 94089

Tel: +1 669 600 5293
Littleton EMC/RF/Safety/Environmental Lab
1 Distribution Center Cir #1, Littleton, MA 01460
Tel: +1 978 486 8880

Email: sales.eaw@us.bureauveritas.com

Web Site: www.cps.bureauveritas.com

The address and road map of all our labs can be found in our web site also.

---END ---
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