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1 Certificate of Conformity

Product: Remote Control
Brand: Roku, Inc.
Test Model (host): RC-MC1
Series Model: N/A
Sample Status: Engineering Sample
Applicant: Roku, Inc.
Test Date: 09/21/2020-10/07/2020

Standard: 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 : % Date:

10/27/2020

Deon Dai / Test Engineer

e

Approved by : - , Date:

10/27/2020

Shuo Zhang / Engineer Review
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2  Summary of Test Results

47 CFR FCC Part 15, Subpart E (Section 15.407

Stanqlard Test ltem Result Remarks
Section
15.203 Antenna Requirement Pass The EUT uses a chip antenna to

permanently attach to the device.

15.407 (b)(6)

AC Power Conducted Emissions

Pass Meet the requirement of limit.

15.407
(b)(L/2/3/4(ifii)/6)

Radiated Emissions & Band Edge

Measurement*

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.

15.407 (e)

6 dB Emission Bandwidth

Pass

Meet the requirement of limit.
(U-NI1-3 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: N/A: EUT worked with battery.

2.1 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) (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 Remote Control
Brand Roku, Inc.

Test Model (host) RC-MC1
Identification No. of EUT N/A

Series Model N/A

Model Difference N/A

Status of EUT

Engineering Sample

Power Supply Rating

battery 3.8V

Modulation Type

640QAM, 16QAM, QPSK, BPSK for OFDM

Modulation Technology

DSSS, OFDM

Transfer Rate

802.11a: up to 54Mbps
802.11n: up to 450Mbps

Operating Frequency

5150 ~ 5250MHz, 5745~5825MHz

Number of Channel

5150~5250MHz:
802.11a, 802.11n (HT20): 4
5745~5825MHz:
802.11a, 802.11n (HT20): 5

Antenna Type

Chip Antenna
5150~5250MHz:2.9 dBi
5745~5825MHz:3.9 dBi

Antenna Connector

N/A

Note:

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 Description of Operation Modes

FOR 5180 ~ 5240MHz

4 channels are provided for 802.11a, 802.11n (HT20):

Channel Frequency Channel Frequency
36 5180 MHz 44 5220 MHz
40 5200 MHz 48 5240 MHz
FOR 5745 ~ 5825MHz:
5 channels are provided for 802.11a, 802.11n (HT20):
Channel Frequency Channel Frequency
149 5745MHz 161 5805MHz
153 5765MHz 165 5825MHz
157 5785MHz
Power setting is as below:
802.11a 802.11n
. Power Setting . Power Setting
Chain 0 Chain 1 Chain 0 Chain 1
36 89 89 36 90 90
40 89 89 40 89 89
48 88 88 48 89 89
149 81 81 149 82 82
157 81 81 157 82 82
165 84 84 165 85 85
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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 N v v Powered by adapter
B - \ v - Powered by POE
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 . . . Data
i FREQ. Band | Available Modulation Modulation
Configure Mode (MH2) & | Tested Channel Technolo Tvoe Rate
Mode anne £ B (Mbps)
802.11a 36 to 48 36, 40, 48 OFDM BPSK 6
5180-5240
802.11n (HT20) 36 to 48 36, 40, 48 OFDM BPSK 6.5
802.11a 149 to 165 | 149, 157, 165 OFDM BPSK 6
5745-5825
802.11n (HT20) 149 to 165 | 149, 157, 165 OFDM BPSK 6.5

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 . ) . Data
i FREQ. Band | Available Modulation Modulation
Configure Mode (MHz) a | Tested Channel Technolo Type Rate
Mode anne e o (Mbps)
802.11a 5180-5320 36 to 64 62 OFDM BPSK 6
802.11a 5745-5825 149 to 165 149 OFDM BPSK 6

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 . . . Data
i FREQ. Band | Available Modulation Modulation
Configure Mode (MH2) ch | Tested Channel Technolo Tvpe Rate
Z
Mode anne o P (Mbps)
802.11a 5180-5320 36 to 64 62 OFDM BPSK 6
802.11a 5745-5825 149 to 165 149 OFDM BPSK 6
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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 . . . Data
i FREQ. Band | Available Modulation Modulation
Configure Mode (MH2) - | Tested Channel S — RN Rate
Mode anne W o (Mbps)
802.11a 36 to 48 36, 40, 48 OFDM BPSK 6
5180-5240
802.11n (HT20) 36to 48 36, 40, 48 OFDM BPSK 6.5
802.11a 149 to 165 | 149, 157, 165 OFDM BPSK 6
5745-5825
802.11n (HT20) 149 to 165 | 149, 157, 165 OFDM BPSK 6.5

Test Condition:

Applicable To Environmental Conditions Input Power Tested By
RE=1G 25deg. C, 65%RH 120Vac, 60Hz Deon Dai
RE<1G 25deg. C, 65%RH 120Vac, 60Hz Deon Dai

PLC 25deg. C, 68%RH 120Vac, 60Hz Deon Dai
APCM 21deg. C, 60%RH 120Vac, 60Hz Deon Dai

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. FCC ID Remarks

A. Laptop Dell Latitude 3550 N/A N/A Provide by Lab

B. Switch adapter Roku ADS-6RA-06 0505EPCU-L N/A Provide by Customer
C.

D.

E.

F.

G.

ID Descriptions Qty. Length (m) ?\?;l/?\'lg? %Str;? Remarks

1. USB 1 0.8m No 0 Connect from EUT to Laptop
2.

3.
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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 = 100%

802.11n (HT20): Duty cycle = 100%

802.11a 802.11n (HT20

1 Ty Log-Pawer

A Typo. Log-Power
T Frae Run

Trg: Frae Run
Sig Track: O

Ref Lvi Offset 11,30 dB

Ref Lvi Offset 11.30 4B
Ref Level 21.30 dBm

Ref Level 21.30 dBm

Center 5180000000 GHz Video BW 3.0 MHz Span 0 Hal
BW 3.0 M Sweep 833 ms (1001 pis)|

Center 5.180000000 GHz Video BW 3.0 MHz Span 0 Hal
3.0 MHz ms (1001 pts)
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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 a chip antenna to permanently attach to the device.

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 Field Strength at 3m
New Rules v02r01 PK:74 (dBpV/m) AV:54 (dBpV/m)
Frequency Band Applicable To EIRP Limit SN F:'%erLd S EE
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) ** PK: 68.2(dBpuVv/m)
. PK:10 (dBm/MHz) PK:105.2 (dBuv/m) *2
5725-5850 Mz | o | 12-407(0)A)) PK:15.6 (dBm/MHz) 3 PK: 110.8(dByV/m)
PK:27 (dBm/MHz) * PK:122.2 (dBuVv/m) ™
X | 15.407(b)(4)(i) Emission limits in section 15.247(d)
= - —
I beyond 75 MHz or more above of the band edge. k(;??,l?nv}ll\}lwzg?nz%el\jgez g]t():cr)szsmg 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:

E- 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 MODEL NO. SERIALNO. | -5 |BRATION CALIBRATION
50GHz Spectrum
Analyzer N9030B (PXA) MY57140597 06/05/2020 06/05/2021
B'CO”'E’S”AOTE””E‘ JB6 A111717 09/04/2020 09/04/2021
Pre-Amplifier
RE Bay In6 LPA-6-30 11170601 04/27/2020 04/27/2021
Horn Antenna 3117 218554 11/22/2019 11/22/2020
ETS-Lindgren
Pre-Amplifier RAMPOOM50GA | 17032300048 06/18/2020 06/18/2021
RF-Lambda

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
average limit, measurement with the average detector is unnecessatry.
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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 I1.G.6., “Procedures
for Average Unwanted Emissions Measurements above 1000 MHz”, except for the following changes:
2.  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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4,25 Test Setup

For Radiated emission below 30MHz

Im
EUT& 3m ,///
Support Units I —
Turn Table
e
SOCmT
L
Ground Plane
Test Receiver
\\\\ | —
O 0O 0O
/] © 0 O o=y
For Radiated emission 30MHz to 1GHz
Ant. Tower 1-4m
Variable

EUT& . 3m
Support Unjts '

Turn Table

8°°”‘T e——
A1

Ground Plane

Test Receiver

N I —

i
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For Radiated emission above 1GHz

Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | -
7]
Turn Table Absorber
T T A, e
150cr| MMAAANA
= T
Ground Plane
Test Receiver
\ R —
O O O O
W] ooo e

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.
¢. 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 Regcgng Factor | Level QP | Limit\QP | Margin |Height| Angle Pass/Fail
I (MH2) (H/V) [dB(uV)] [dB(2/m)]| [dB(uV/m)] | dB(uV/m) | QP [dB]| (cm) | (Deg)
1 30.3 Vv 2.8 25.3 28.1 40 -11.9 | 104 | 286 Pass
2| 30.221 H 2.7 26.7 29.4 40 -10.6 | 399 | 0.1 Pass
3| 35.114 H 25 23.3 25.8 40 -14.2 | 256 | 261 Pass
4 | 91.759 \% 15.3 14.6 29.9 43.5 -13.6 | 100 | 122 Pass
5| 105.73 \% 15.1 17.9 33 43.5 -10.5 | 100 70 Pass
6 | 410.098 H 3.2 22.9 26.1 46 -19.9 | 100 | 109 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. The emission levels of other frequencies were less than 20dB margin against the limit.
4. Margin value = Emission level — Limit value.
<<Radiated Emission>> 23 September, 2020 17:24
ROK-003 Below 1G Charging Mode.dat
Model : ROK-003 Standard : FCC Part.1l5 Class B 3m
Serial : NA Remarkl H
Operator : DD Remark?2
AC Power : Charing Mode Remark3
Temp, Humid : 23deg, 60% Remark4d
[dB (uVv/m) ]
100

[ <FCC B 3m>

QP
<ROK-003 Below 1G Charging Mod
Range (H, PK)
——— Range (V, PK)
Suspected Item(H)
Suspected Item (V)
—<—— Final Item(H,QP)
——><—— Final Item(V,QP)
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80

70

60

50
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40 [

" ” ‘v w: f: wﬁwwm WM* MmWWWMJ*meM““QWMW“WMMWMHW
E oMy, T i WWWWMM! W&w s

20 | S

AT I

10 [
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Above 1GHz Test Data:
1GHz-40GHz — 802.11a — 5180MHz

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

No|Freduenc |Polarzal Reading |Reading | Factor | Loyt ay | i | AV | P | wrgin| M9 HEIS ngie| passs
(MHz2) HN) | [dBuV)] | [dBUV)] 1 [dB(uV/m)] dB(L;V/m dBn(]L;V/ [dBr‘rs;N/ AV [dB] [dB] |(cm) (Deg) | Fail
1| 1526.729 \% 38.8 56.9 -10.8 28 46.1 54 74 -26 -27.9 | 344 | 89.9 | Pass
2 | 4808.003 H 35 48.7 -1.9 33.1 46.8 54 74 -20.9 -27.2 | 267 | 8.4 Pass
3 | 10360.03 H 26 39.2 8.4 34.4 47.6 54 74 -19.6 | -26.4 | 100 | 41.8 | Pass
1GHz-40GHz — 802.11a — 5200MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
o|Freduenc |Polarzal Reading |Reading| Factor | ey ay | “pic | v | B | margin| M9 |HEIS ngie| passy
(MHz) HV) | [dBUV)] | [dBuV)] [dB(uV/m)] dB(l;V/m dBn(:;V/ [dBr‘TS;N/ AV [dB] [dB] |(cm) (Deg) | Fail
1 |2851.891 H 36 49.1 5.1 30.9 44 54 74 231 | -30 [287| O Pass
2 |2987.763 \% 37.1 52.1 -5.2 31.9 46.9 54 74 -22.1 | -27.1 | 102 | 86 Pass
3 10399.71 \% 25.3 38.5 8.5 33.8 47 54 74 -20.2 -27 100 | 267.8| Pass
1GHz-40GHz — 802.11a — 5240MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
o FreQuene Peania Resding e Cater | Lot | B | AV | P | argin M0 M) g pass
(MHz) HV) | [dBUV)] | [dB V)] i [dB(uV/m)] dB(l;V/m dBr1(1l;V/ [dBr;sL)JV/ AV [dB] [dB] |(cm) (Deg) | Fail
1|1662.327| v 37.8 56.3 9.3 28.5 47 54 74 | 255 | -27 | 129 |359.9| Pass
2 [ 7001.579 H 29.5 43.2 25 32 45.7 54 74 -22 -283 | 129 | 70 Pass
3 110478.27 H 24.5 37.9 8.7 33.2 46.6 54 74 -20.8 | -27.4 | 180 | 104 Pass
1GHz-40GHz — 802.11n — 5180MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No|Freduenc |Polarzal Reading |Reading| Factor | Layey ay | i | AV | P | margin| MU | HEIS ngie| passy
MHz) | Bv) | vy [[dBuv)] ] [dB(uV/m)] dB(l;V/m dBn(:;V/ [dBnSl)JV/ AVIdBI| 14p] | (cm)|©@e9) | Fal
1|1526.101| v 39.5 57.1 -10.8 28.7 46.3 54 74 | 253 | -27.7 | 272| O Pass
2 | 8140.367 H 27.8 41 53 33.1 46.4 54 74 -20.9 -27.6 | 151 | 24.1 | Pass
3 | 10358.46 H 25.5 38.9 8.4 33.9 47.3 54 74 -20.1 | -26.7 | 137 | 93.8 | Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) —Preamplifier Gain (dB)
3. Margin = Level (dBuV/m) - Limit value (dBuV/m)
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1GHz-40GHz — 802.11n — 5200MHz

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

. . . Level Limit | Limit . .
No Freq;enc Potliﬁrrllza Rei(\j/mg Re;t}j(lng [é:;?lt?nr]) Level AV PK AV PK | Margin M;ajr‘gm Hﬁ;g Angle| Pass/
dB(uV/m)] |[dB(uV/m|dB(uV/|[dB(uV/|AV [dB De Fail
MHz) | (HV) |[dBuV)] |[dBuV)] [ e OV ABUVIAVIGEI) ag) | cm) | (O°0)
1 | 1629.797 H 38 51.7 9.8 28.2 41.9 54 74 -25.8 | -32.1 | 108 | 282 | Pass
2 | 4807.26 H 34.9 48.8 -1.9 33 46.9 54 74 -21 -27.1 | 208 | 306.3| Pass
3 |10399.43 Y, 25.3 38.4 8.5 33.8 46.9 54 74 -20.2 | -27.1 | 115 | 337.6| Pass
1GHz-40GHz — 802.11n — 5240MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
. . . Level Limit | Limit . .
No Freq;]enc Potlizrr:za Rei(\j/mg Rele;(ilng [('i:g?:lt.%) Level AV PK AV PK | Margin Me;)r}gm Hﬁt'g Angle| Pass/
dB(uV/m)] |dB(uV/m|dB(uV/|[dB(uV/|AV [dB De Fail
(MHz) (H/V) [[dB(uV)] |[dB(uV)] ez ) () n(1) [ ns) [dB] [dB] [(cm) (Deg)
1 | 1661.606 \Y 37.7 54.8 -9.3 28.4 45,5 54 74 -25.6 | -28.5 | 351 | 359.9 | Pass
2 | 2987.986 Y, 37.4 53.2 -5.2 32.2 48 54 74 -21.8 -26 100 | 99.4 | Pass
3 | 10479.22 H 25.2 39.1 8.7 33.9 47.8 54 74 -20.1 -26.2 | 100 | 244.2| Pass
1GHz-40GHz — 802.11a — 5745MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
. . . Level Limit | Limit . n
No Freq;Jenc Potliirr:za Rei(\j/lng Regc}j;ng [ggatﬁ:]) Level AV PK AV PK | Margin M?)r}gln Hﬁtlg Angle| Pass/
dB(uV/m)] |dB(uV/m|dB(uV/|[dB(uV/|AV [dB De Fail
MHz) | (HV) |[@B@V) |[@B@vy| ]  |[9BUVIMI () n(1) [ nf) [9B]} 14B] |(cm)| P29
1 | 1594.833 \Y 40.4 64.9 -10.3 30.1 54.6 54 74 -23.9 | -19.4 | 100 | 255.6 | Pass
2 | 4842.457 H 31.2 44.4 -2 29.2 42.4 54 74 -24.8 -31.6 | 255 | 43.4 Pass
3 | 11489.72 H 255 38.3 9 34.5 47.3 54 74 -19.5 -26.7 | 189 | 329.9| Pass
1GHz-40GHz — 802.11a — 5785MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
. . . Level Limit | Limit . ]
No Freq;enc Potlig?'za Rei(\j/lng Reg?(lng [gg?lt%) Level AV PK AV PK | Margin M;ajrlgln Hﬁ;g Angle| Pass/
dB(uV/m)] |dB(uV/m|dB(uV/|[dB(uV/|AV [dB Del Fail
(MHz) | (V) |@Bv] |[@Buvy| ] |1BCYIMTABE OV ABUVIAVIGE) ag) | cm) | (O°9)
1 | 3004.967 Vv 36.9 49.9 5.2 31.7 44.7 54 74 -22.3 | -29.3 | 100 | 358.8 | Pass
2 | 7392.553 H 28.5 42.1 2.9 314 45 54 74 -22.6 -29 102 | 27.9 | Pass
3 [11568.879 \% 25 38.4 9.2 34.2 47.6 54 74 -19.8 | -26.4 | 108 | 197.2| Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) —Preamplifier Gain (dB)
3. Margin = Level (dBuV/m) - Limit value (dBuV/m)
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1GHz-40GHz — 802.11a — 5825MHz

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

| Freduenc Polariza) Reading Reading| Factor | Loy ay | “pic | v | B | margin| M9 [HEIS ngie| passy
MH2) | BV | [dBuv) | [dBuv)] [dB(uV/m)] dB(L)lV/m dBn(11;V/ [dBrTSl),IV/ AV [dB] [@B] |(cm) (Deg) | Fail
1 | 1595.632 H 39.8 63.8 -10.3 29.5 53.5 54 74 -245 | -20.5 | 187 |217.5| Pass
2 |11649.613| V 24.6 38.5 9.4 34 47.9 54 74 -20 | -26.1 | 180 |303.3| Pass
3 | 13596.86 H 235 37.1 10.6 34.1 47.7 54 74 -19.9 | -26.3 | 100 | 353 | Pass
1GHz-40GHz — 802.11n — 5745MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
o Freuenc e e | Resthns| Este | vty | HC | A | g | VISP 0 angie) pass
(MHz) HV) | [dBUV)] | [dB V)] i [dB(uV/m)] dB(l;V/m dBr1(1l;V/ [dBr;sL)JV/ AV [dB] [dB] |(cm) (Deg) | Fail
1 |1287.271 \Y 41 54.6 9.7 313 44.9 54 74 -22.7 | -29.1 | 172 | 269.9 | Pass
2 | 8226.096 H 28.1 41.2 5.2 333 46.4 54 74 -20.7 | -27.6 | 108 | 352.5| Pass
3 [11490.043| H 25.7 38.9 9 34.7 47.9 54 74 -19.3 | -26.1 | 122 | 109.1| Pass
1GHz-40GHz — 802.11n — 5785MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
No|Freduenc |Polarzal Reading |Reading| Factor | Leyey ay | “ic | AV | P | wargin| MU HEIS ngie| passy
(MHz2) HN) | [dBuV)] | [dBUV)] 1 [dB(uV/m)] dB(l;V/m dBn(:;V/ [dBr‘TS;N/ AV [dB] [dB] |(cm) (Deg) | Fail
1|2241.914 H 37.8 51.5 -6.5 31.3 45 54 74 -22.7 | -29 | 148 |223.6| Pass
2 | 11569.35 \Y 24.7 385 9.2 33.9 47.7 54 74 -20.1 | -26.3 | 144 |279.1| Pass
3| 17149.92 H 20.9 35.6 19.9 40.8 55.5 54 74 -13.2 | -18.5 | 100 | 107.1| Pass
1GHz-40GHz — 802.11n — 5825MHz
Antenna Polarity & Test Distance: Vertical and Horizontal at 3m
o Frequens|Plaze e | Reathns| Fater | vty | BC | A | C g VISP M0 angle) pass
(MHz) HV) | [dBUV)] | [dB V)] [dB(uV/m)] dB(l;V/m dBn(11;V/ [dan;JV/ AV [dB] [dB] |(cm) (Deg) | Fail
1 |3685.829 \% 36.3 49.6 -3.7 32.6 459 54 74 -21.4 | -28.1 | 384 |133.4| Pass
2 |11649.176] H 25.3 39 9.4 34.7 48.4 54 74 -19.3 | -25.6 | 102 | 176.2| Pass
3 | 13596.55 H 22.6 36.5 10.6 33.2 47.1 54 74 -20.8 | -26.9 | 160 |303.3| Pass

REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) —Preamplifier Gain (dB)
3. Margin = Level (dBuV/m) - Limit value (dBuV/m)
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RESTRICTED BAND Test Plots
802.11a — 5180MHz

<<Restricted Band>> 22 September,2020 22:08
ROK-003 RB a 5180.dat

Model : ROK-003 Standard : FCC Class B GHz 3m
Serial : NA Remarkl :
Operator : DD Remark?2
AC Power : Remark3
Temp, Humid : 23deg, 60% Remark4
[dB (uV/m) ]
100 E <FCC B GHz 3m>
r —— PK
90 ——— AV
£ <ROK-003 RB a 5180>
F Range (H, PK)
80 I Range (V, PK)
C Suspected Item (H)
70 Suspected Item (V)
C Final Item(H,AV)
£ Final Item (H, PK)
60 - Final Item(V,AV)
= Final Item(V, PK)
@ £
> 50
> £
- EL o A
g0 [ ! u ‘ ik
30
20
10 F
o L
4500.000 4750.000 5000.000 5150.000

Frequency [MHzZ ]

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

. . . Level Limit | Limit - -
No Freq;enc Pcilizl;:za Reic\l/lng Rela;(ilng [('j:s((::lt_lonr;) Level AV PK AV PK | Margin M:;r}gm Hﬁ;g Angle| Pass/
(MH2) HN) | [dBuVv)] | [dBuV)] [dB(uV/m)] dB(l;V/m dBn(:;V/ [dBnS;JV/ AV [dB] [dB] |(cm) (Deg) | Fail
1| 4768.06 v 35.2 48.3 2.1 33.1 46.2 54 74 | -20.9 | -27.8 | 129 | 270.3| Pass
2 | 4792.26 H 354 48.6 -1.9 335 46.7 54 74 -20.5 | -27.3 | 258 | 233.2| Pass

REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) —Preamplifier Gain (dB)
3. Margin = Level (dBuV/m) - Limit value (dBuV/m)
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RESTRICTED BAND
802.11n — 5180MHz

<<Restricted Band>> 23 September,2020 20:36
ROK-003 RB n 5180.dat

Model : ROK-003 Standard : FCC Class B GHz 3m
Serial : NA Remarkl :
Operator : DD Remark?2
AC Power : Remark3
Temp, Humid : 23deg, 60% Remark4
[dB (uV/m) ]
100 E <FCC B GHz 3m>
r —— PK
90 AV
C <ROK-003 RB n 5180>
= Range (H, PK)
80 = Range (V, PK)
E Suspected Item (H)
70 L Suspected Item (V)
C Final Item(H,AV)
C Final Item (H, PK)
60 Final Item(V,AV)
~ F Final Item (V,PK)
£ s0 [
> £
= r ) h
40 i“ W !
30 |
20 [
10 F
o E
4500.000 4750.000 5000.000 5150.000

Frequency [MHz]

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

. . . Level Limit | Limit g 3
No Freq;enc Potlisrr:za Reiil/mg Reg(}j;ng [('j:g?]tfnrq) Level AV PK AV PK |Margin M?)rgm Hﬁ;g Angle| Pass/
(MH2) HN) | [dBuVv)] | [dBuv)] [dB(uV/m)] dB(l;V/m dBn(:;V/ [dBnS;JV/ AV [dB] [dB] |(cm) (Deg) | Fail
1 |4798.861 \Y 35.3 48.4 -1.9 33.4 46.5 54 74 -20.6 | -27.5 | 379 |247.3| Pass
2 | 4799.911 H 35.3 48.9 -1.9 33.4 47 54 74 -20.6 -27 172 | 43.7 | Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) —Preamplifier Gain (dB)
3. Margin = Level (dBuV/m) - Limit value (dBuV/m)
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Band Edge Test Plots for U-NII-1 Band:
Chain 0

Spectrum Analyzer 1
Channel Power
KEYSIGHT |nput RF Input Z: 50 O
RL [:) Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)
NFE: Adaptive

Scale/Div 10.0 dB

Center 5.350500 GHz
#Res BW 100.00 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

“ac~A?

Sep 22, 2020 |,
6:22:30 AM

Spectrum Analyzer 1
Channel Power
KEYSIGHT |[nput RF Input Z: 50 O
Coupling: DC Corrections: Off
l:) Align: Auto/No RF  |Freq Ref: Int (S)
NFE: Adaptive

Center 5.350500 GHz
#Res BW 100.00 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

D¢l ? E

#Video BW 300.00 KHZ*

#Video BW 300.00 kHz*

Atten: 10 dB Trig: Free Run
PW Path: Standard Gate: Off
#PNO: Fast #IF Gain: Low

Center Freq: 5.350500000 GHz
Avg|Hold:>10/10
Radio Std: None

Ref Lvl Offset 15.20 dB
Ref Value -14.80 dBm

Span 2 MHz
Sweep 1.00 ms (1001 pts)

-70.39 dBm/ 1.00 MHz
-130.4 dBm/Hz

802.11a-5180MHz

Atten: 10 dB Trig: Free Run
pW Path: Standard Gate: Off
#PNO: Fast #F

Center Fr 350500000 GHz
Avg|Hold:>10/10

Low Radio Std: None

Ref Lvl Offset 15.20 dB
Ref Value -14.80 dBm

Span 2 MHz|
Sweep 1.00 ms (1001 pts)

-69.35 dBm/ 1.00 MHz
-129.4 dBm/Hz

802.11a-5240MHz

Frequency

Center Frequency
5.350500000 GHz
Span

2.0000 MHz

CF Step
200.000 kHz

Settings

Auto
Man

Freq Offset
0Hz

Frequency
Center Frequency
350500000 GHz
Span
0000 MHz

CF Step
200.000 kHz

Auto
Man

Freq Offset
0Hz
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Spectrum Analyzer 1
Channel Power

KEYSIGHT :gpul: RF

oupling: DC
l:) Align: Auto/No RF  |Freq Ref: Int (S
NFE: Adaptive

+

Input Z: 50 O

Scale/Div 10.0 dB

Center 5.149500 GHz
#Res BW 100.00 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

Sep 22, 2020
Ol ? o

Spectrum Analyzer 1
Channel Power

KEYSIGHT nput: RF Input Z: 50 O
Coupling: DC Corrections: Off
RU G g AutoiNo RF [Freq Ref: Int (5)
NFE: Adaptive

+

Scale/Div 10.0 dB

Center 5.350500 GHz
#Res BW 100.00 kHz

2 Metrics

Total Channel Power

-129.9d

Total Power Spectral Density

a9 d?

Sep 22, 2020
6:38:52 AM

Corrections: Off

Atten: 10 dB Trig: Free Run
pW Path: Standard Gate: Off

) #PNO: Fast Low

Ref Lvl Offset 15.20 dB
Ref Value -14.80 dBm

#Video BW 300.00 kHz*

-66.55 dBm/ 1.00 MHz
-126.6 dBm/Hz

Center Freq: 5.149500000 GHz
Avg|Hold:>10/10
Radio Std: None

Span 2 MHz|
Sweep 1.00 ms (1001 pts)

802.11n-5180MHz

Atten: 10 dB Trig: Free Run
UW Path: Standard Gate: Off
#PNO: Fast #IF Gain: Low

Ref Lvl Offset 15.20 dB
Ref Value -14.80 dBm

#Video BW 300.00 kHz*

-69.91 dBm/ 1.00 MHz

Bm/Hz

Center Freq: 5.350500000 GHz
AvglHold:>10/10
Radio Std: None

Span 2 MHz|
Sweep 1.00 ms (1001 pts)

802.11n-5240MHz

Lo

Center Frequency
5.149500000 GHz

Span
2.0000 MHz

Frequency

Settings

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

200.000 kHz

Auto
Man
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Chain 1

Spectrum Analyzer 1 +
Channel Power
Input Z: 50 O

KEYSIGHT [nput RF
C Corrections: Off

oupling: DC
l:) Align: Auto/No RF  |Freq Ref: Int (S)
NFE: Adaptive

Atten: 10 dB Trig: Free Run
pW Path: Standard Gate: Off
#PNO: Fast Low

Ref Lvl Offset 15.20 dB

Scale/Div 10.0 dB Ref Value -14.80 dBm

Center 5.350500 GHz
#Res BW 100.00 kHz

2 Metrics

#Video BW 300.00 kHz*

Total Channel Power -69.32 dBm/ 1.00 MHz

Total Power Spectral Density -129.3 dBm/Hz

D¢l ? R

Lo

Center Frequency
5.350500000 GHz

Span
2.0000 MHz

Frequency

Center Freq: 5.350500000 GHz
Avg|Hold:>10/10
Radio Std: None

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

Span 2 MHz|
Sweep 1.00 ms (1001 pts)

802.11a-5180MHz

Spectrum Analyzer 1 +
Channel Power

KEYSIGHT nput: RF Input Z: 50 O
Coupling: DC Corrections: Off
RU G g AutoiNo RF [Freq Ref: Int (5)
NFE: Adaptive

Atten: 10 dB Trig: Free Run
UW Path: Standard Gate: Off
#PNO: Fast #IF Gain: Low

Ref Lvl Offset 15.20 dB

Scale/Div 10.0 dB Ref Value -14.80 dBm

Center 5.350500 GHz
#Res BW 100.00 kHz

2 Metrics

#Video BW 300.00 kHz*

Total Channel Power 67.94 dBm / 1.00 MHz

-127.9 dBm/Hz

) [ 2 s

Total Power Spectral Density

Center Freq: 5.350500000 GHz
AvglHold:>10/10
Radio Std: None

200.000 kHz

Auto
Man

Span 2 MHz|
Sweep 1.00 ms (1001 pts)

802.11a-5240MHz

Settings
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Spectrum Analyzer 1
Channel Power

KEYSIGHT :gpul: RF

oupling: DC
l:) Align: Auto/No RF  |Freq Ref: Int (S
NFE: Adaptive

+

Input Z: 50 O

Scale/Div 10.0 dB

Center 5.149500 GHz
#Res BW 100.00 kHz

2 Metrics

Total Channel Power

Total Power Spectral Density

Sep 22, 2020
t) (ﬁ - 9 13') 35 AM

Spectrum Analyzer 1
Channel Power

KEYSIGHT nput: RF Input Z: 50 O
Coupling: DC Corrections: Off
RU G g AutoiNo RF [Freq Ref: Int (5)
NFE: Adaptive

+

Scale/Div 10.0 dB

Center 5.350500 GHz
#Res BW 100.00 kHz

2 Metrics

Total Channel Power

-129.3d

Total Power Spectral Density

a9 d?

Sep 22, 2020
10:06:11 AM

Corrections: Off

Atten: 10 dB Trig: Free Run
pW Path: Standard Gate: Off

) #PNO: Fast Low

Ref Lvl Offset 15.20 dB
Ref Value -14.80 dBm

#Video BW 300.00 kHz*

-66.88 dBm/ 1.00 MHz
-126.9 dBm/Hz

Center Freq: 5.149500000 GHz
Avg|Hold:>10/10
Radio Std: None

Span 2 MHz|
Sweep 1.00 ms (1001 pts)

802.11n-5180MHz

Atten: 10 dB Trig: Free Run
UW Path: Standard Gate: Off
#PNO: Fast #IF Gain: Low

Ref Lvl Offset 15.20 dB
Ref Value -14.80 dBm

#Video BW 300.00 kHz*

-69.34 dBm/ 1.00 MHz

Bm/Hz

Center Freq: 5.350500000 GHz
AvglHold:>10/10
Radio Std: None

Span 2 MHz|
Sweep 1.00 ms (1001 pts)

802.11n-5240MHz

Lo

Center Frequency
5.149500000 GHz

Span
2.0000 MHz

Frequency

Settings

CF Step
200.000 kHz

Auto
Man

Freq Offset
0 Hz

200.000 kHz

Auto
Man
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Test Plots for U-NII-3 Band:
Chain 0

Spectrum Analyzer 1

KEYSIGHT [nput RF
RL (:J Coupling: DC

Spectrum
Scale/Div 10 dB

Trace 1| Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

Sl ?

Spectrum Analyzer 1

+

KEYSIGHT !nput: RF
RL (:J Coupling: DC

1 Spectrum
Scale/Div 10 dB

Trace 1| Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

5 [ [?

Input Z: 50 O

Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)

NFE: Off

23, 2020

Sep
8:07:06 AM

Input Z: 50 O
Corrections: Off

Align: Auto/No RF  |Freq Ref: Int (S)

NFE: Off

Sep 23, 2020
8:09:55 AM

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS;
Avg|Hold: 23/100
Trig: Free Run

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Video BW 3.0 MHz* Stop 5.9750 GHz|

Sweep 1.00 ms (1001 pts)
] w A
RelL Y

802.11a-5745MHz

#Atten: 20 dB PNO: Fast

UW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS|
AvglHold: 23/100
Trig: Free Run

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Video BW 3.0 MHz* Stop 5.9750 GHz|

Sweep 1.00 ms (1001 pts)
[Foul w7
LU K

802.11a-5785MHz

Lo

Frequency

Span
375.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
600000000 GHz

AUTO TUNE ]
CF Step
37.500000 MHz

Auto

Signal Track
(Span Zoom)

Frequency

Span
375.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
600000000 GHz

Stop Freq
975000000 GHz

| AUTOTUNE ]

CF Step
37.500000 MHz

Auto

Signal Track
(Span Zoom)
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Spectrum Analyzer 1 +
Swept SA

KEYSIGHT [nput: RF
RL (:] Coupling: DC
1 Spectrum

Scale/Div 10 dB

Input Z: 50 Q

NFE: Off

Trace 1 Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

5~ l[?

Sep 23, 2020
8:11:05 AM

Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS
Avg|Hold: 23/100
Trig: Free Run

Span
Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Full Span

Start Freq
60000 (€]

37.500000 MHz

Auto

Video BW 3.0 MHz* Stop 5.9750 GHz|

Sweep 1.00 ms (1001 pts),

bl Signal Track
(Span Zoom)

375.000000 MHz

Swept Span
Zero Span

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF Input Z: 50 O
RL Coupling: DC Corrections: Off
@ Align- Auto/No RF  |Freq Ref: Int (S)

NFE: Off
Spectrum
Scale/Div 10 dB

Trace 1| Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

acm?

Sep 23, 2020
8:15:26 AM

802.11a-5825MHz

#Atten: 20 dB PNO: Fast

pPW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS
AvglHold: 23/100
Trig: Free Run

Span
Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

AUTO TUNE ]

CF Step

37.500000 MHz

Auto

Video BW 3.0 MHz* Stop 5.9750 GHz|

Sweep 1.00 ms (1001 pts)
) AL
iy

802.11n-5745MHz

375.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
600000000 GHz

Signal Track
(Span Zoom)
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Spectrum Analyzer 1 +
Swept SA

KEYSIGHT |Input: RF InputZ: 50 @
Coupling: DC Corrections: Off
RL GO jgn: AutoiNo RF - Freq Ref. Int (S)

PASS LIRS O

1 Spectrum
Scale/Div 10 dB

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Trace 1 Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

5~ l[?

Video BW 3.0 MHz*

Sep 23, 2020
8:13:27 AM

Avg Type: Power (RMS
Avg|Hold: 23/100
Trig: Free Run

Span
375.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
60000 (€]

37.500000 MHz
Auto

Stop 5.9750 GHz

Sweep 1.00 ms (1001 pts),
N w2 I

ignal Track

':: # 4/ |(Span Zoom)

802.11n-5785MHz

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT [nput RF Input Z: 50 0
RL (:] Coupling: DC Corrections: Off

Align: Auto/No RF ~ Freq Ref: Int ()
PASS

NFE: Off
1 Spectrum
Scale/Div 10 dB

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Trace 1 Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

5~ l[?

Video BW 3.0 MHz*

Sep 23, 2020
8:12:05 AM

Avg Type: Power (RMS
Avg|Hold: 23/100
Trig: Free Run
Span
375.000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
5.60000 (€]
7500 Gl

Stop Fr

{ AUTO TUNE ]

CF Step
37.500000 MHz

Auto

Stop 5.9750 GHz
Sweep 1.00 ms (1001 pts),

bl Signal Track
(Span Zoom)

802.11n-5825MHz
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Chain 1

KEYSIGHT |[nput RF Input Z: 50 O
Coupling: DC Corrections: Off
Align: Auto/No RF  |Freq Ref: Int (S)
NFE: Off

1 Spectrum
Scale/Div 10 dB

Trace 1| Pass

9 Sep 23, 2020
8:31:53 AM

Spectrum Analyzer 1
Swept SA

KEYSIGHT nput: RF Input Z: 50 O
Coupling: DC Corrections: Off
RE G g AutoiNo R Freq Ref: Int (5)
NFE: Off
1 Spectrum

Scale/Div 10 dB

Trace 1| Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

5 W e

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS;
Avg|Hold: 23/100
Trig: Free Run

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Video BW 3.0 MHz*

802.11a-5745MHz

#Atten: 20 dB PNO: Fast

UW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS|
AvglHold: 23/100
Trig: Free Run

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Video BW 3.0 MHz* Stop 5.9750 GHz|

Sweep 1.00 ms (1001 pts)
) [Foul w7
LU 2%

802.11a-5785MHz

Lo

Center Frequency
787500000 GHz

Frequency
Settings

Span
375.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
600000000 GHz

Stop Freq
975000000 GHz

| AUTOTUNE ]
CF Step
37.500000 MHz

Auto

Signal Track
(Span Zoom)

Span
375.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
600000000 GHz

Stop Freq
975000000 GHz

| AUTOTUNE ]

CF Step
37.500000 MHz

Auto

Freq Offset

Signal Track
(Span Zoom)
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Spectrum Analyzer 1 +
Swept SA

KEYSIGHT [nput: RF
RL (:] Coupling: DC
1 Spectrum

Scale/Div 10 dB

Input Z: 50 Q

NFE: Off

Trace 1 Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

5~ l[?

Sep 23, 2020
8:27:19 AM

Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS
Avg|Hold: 23/100
Trig: Free Run

Span
Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Full Span

Start Freq
60000 (€]

37.500000 MHz

Auto

Video BW 3.0 MHz* Stop 5.9750 GHz|

Sweep 1.00 ms (1001 pts),

bl Signal Track
(Span Zoom)

375.000000 MHz

Swept Span
Zero Span

Spectrum Analyzer 1
Swept SA

KEYSIGHT [nput RF Input Z: 50 O
RL Coupling: DC Corrections: Off
@ Align- Auto/No RF  |Freq Ref: Int (S)

NFE: Off
Spectrum
Scale/Div 10 dB

Trace 1| Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

acm?

Sep 23, 2020
8:19:05 AM

802.11a-5825MHz

#Atten: 20 dB PNO: Fast

pPW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS
AvglHold: 23/100
Trig: Free Run

Span
Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

AUTO TUNE ]

CF Step

37.500000 MHz

Auto

Video BW 3.0 MHz* Stop 5.9750 GHz|

Sweep 1.00 ms (1001 pts)
) AL
iy

802.11n-5745MHz

375.000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
600000000 GHz

Signal Track
(Span Zoom)
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Spectrum Analyzer 1 +
Swept SA

KEYSIGHT |Input: RF InputZ: 50 @
Coupling: DC Corrections: Off
RL GO jgn: AutoiNo RF - Freq Ref. Int (S)

PASS LIRS O

1 Spectrum
Scale/Div 10 dB

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Trace 1 Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

alal [HERS

Video BW 3.0 MHz*

Avg Type: Power (RMS
Avg|Hold: 23/100
Trig: Free Run

Span
375.000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
60000 (€]

37.500000 MHz
Auto

Stop 5.9750 GHz

Sweep 1.00 ms (1001 pts),
N w2 I

ignal Track

':: # 4/ |(Span Zoom)

802.11n-5785MHz

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT [nput RF Input Z: 50 0
RL (:] Coupling: DC Corrections: Off

Align: Auto/No RF ~ Freq Ref: Int ()
PASS

NFE: Off
1 Spectrum
Scale/Div 10 dB

#Atten: 20 dB PNO: Fast

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 16.50 dB
Ref Level 26.50 dBm

Trace 1 Pass

Start 5.6000 GHz
#Res BW 1.0 MHz

5~ l[?

Video BW 3.0 MHz*

Sep 23, 2020
8:24:53 AM

Avg Type: Power (RMS
Avg|Hold: 23/100
Trig: Free Run
Span
375.000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
5.60000 (€]
7500 Gl

Stop Fr

{ AUTO TUNE ]

CF Step
37.500000 MHz

Auto

Stop 5.9750 GHz
Sweep 1.00 ms (1001 pts),

bl Signal Track
(Span Zoom)

802.11n-5825MHz
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4.3 Conducted Emission Measurement

4.3.1 Limits of Conducted Emission Measurement

Frequency (MHz) Conducted Limit (dBuV)
) g Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 6
5.0 - 30.0 60 =0

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.3.2 Test Instruments

Description & Manufacturer Model No. Serial No. Cal. Date Cal. Due
EMI Test Receiver
Rohde & Schwarz ESIB 40 100179 11/1/2019 11/1/2020
Transient Limiter EM-7600-5 106 12/31/2019 12/31/2020
Electro-Metrics
LISN
ETS-Lindgren 3816/2NM 214372 1/14/2020 1/14/2021
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4.3.3 Test Procedure

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

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

4.3.4 Deviation from Test Standard

No deviation.
4.3.5 Test Setup

/ Vertical Ground
Reference Plane / Test Receiver

— —
EUT ey o oo
|

40cm

80cm
|LISNh
| Ll |

IN

\ Horizontal Ground

Reference Plane

IH

Note: 1.Support units were connected to second LISN.
For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.3.6 EUT Operating Condition

Same as 4.1.6.
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4.3.7 Test Results

Frequency Range 0.15-30 MHz Phase {Line}

Input Power 120 Vac, 60 Hz Environmental Conditions |{22 °C, 55% RH}

Tested by Deon Dai Test Date 09/23/2020

Test Mode TX

. .| Emission
No Frequency Rs:ﬁjj lgg ?_?)2'5 Ini((a)rsflson Level |Measurement| Line/ | Limit | Margin Pas_s/
(MHz) Corrected Type Neutral | (dBuV) | (dB) Fail
(dBuV) (dB) (dB)
(dBuV)

1 | 0.471812 23.6 9.45 0.04 33.09 | QuasiPeak | Live | 56.48 | -23.39 | Pass
2 | 0.448726 24.05 9.45 0.04 33.53 | Quasi Peak | Live 56.9 -23.36 | Pass
3 | 0.367888 25.65 9.44 0.04 35.13 | Quasi Peak | Live | 5855 | -23.42 | Pass
4 | 0.383784 25.26 9.44 0.04 34.74 | Quasi Peak | Live 58.2 -23.46 | Pass
5 | 0.359002 25.82 9.44 0.04 35.3 Quasi Peak | Live | 58.75 | -23.45 | Pass
6 | 0.406858 24.85 9.45 0.04 34.33 | Quasi Peak | Live | 57.71 | -23.38 | Pass
7 | 0.471812 7.12 9.45 0.04 16.6 Average Live | 46.48 | -29.88 | Pass
8 | 0.448726 3.39 9.45 0.04 12.88 Average Live 46.9 -34.02 | Pass
9 | 0.367888 2.06 9.44 0.04 11.54 Average Live | 48.55 | -37.01 | Pass
10 | 0.383784 1.69 9.44 0.04 11.17 Average Live 48.2 -37.03 | Pass
11 | 0.359002 2.75 9.44 0.04 12.23 Average Live | 48.75 | -36.52 | Pass
12 | 0.406858 241 9.45 0.04 11.89 Average Live | 47.71 | -35.82 | Pass

Remarks:

1. The emission levels of other frequencies were very low against the limit.
2. Margin value = Emission level — Limit value

3. Correction factor = Insertion loss + Cable loss
4. Emission Level = Correction Factor + Reading Value

dBuv

20.0

Vasona by EMiSoft

23 58P 202108~

+
100 ot

0.15

Power Line Conducted Emissions

10

Filename: c\program fileslemisoft - vasonawresults\ROK- 003 L emi

Template: AC Cond Emi Class B Line

[1] Live

QpkLmt

AvLmt

+

+

Debug

Formal

Frequency: MHz
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Frequency Range 0.15-30 MHz Phase {Neutral}

Input Power 120 Vac, 60 Hz Environmental Conditions |{22 °C, 55% RH}

Tested by Deon Dai Test Date 09/23/2020

Test Mode TX

. .| Emission
No Frequency RS:EJ lgg ?_22? Ini((a)rsflson Level |Measurement| Line/ | Limit | Margin Pas_s/
(MHz) Corrected Type Neutral | (dBuV) | (dB) Fail
(dBuV) (dB) (dB)
(dBuV)

1 | 0.479471 27.54 9.45 0.03 37.02 | Quasi Peak |Neutral| 56.35 | -19.33 | Pass
2 | 0.427455 24.59 9.45 0.03 34.06 | Quasi Peak |Neutral| 57.3 -23.24 | Pass
3 | 0.462108 24.37 9.45 0.03 33.85 | Quasi Peak |Neutral| 56.65 | -22.81 | Pass
4 | 0.417139 24.78 9.45 0.03 34.25 | Quasi Peak |Neutral| 57.5 -23.25 | Pass
5 | 0.343383 26.24 9.44 0.03 35.71 | Quasi Peak |Neutral| 59.12 | -23.41 | Pass
6 | 0.303607 27.1 9.44 0.03 36.56 | Quasi Peak |Neutral| 60.14 | -23.58 | Pass
7 | 0.479471 20.94 9.45 0.03 30.42 Average |Neutral| 46.35 | -15.93 | Pass
8 | 0.427455 10.58 9.45 0.03 20.06 Average |Neutral| 47.3 -27.24 | Pass
9 | 0.462108 14.88 9.45 0.03 24.36 Average |Neutral| 46.65 -22.3 | Pass
10 | 0.417139 14.01 9.45 0.03 23.49 Average |Neutral| 47.5 -24.02 | Pass
11 | 0.343383 9.27 9.44 0.03 18.74 Average |Neutral| 49.12 | -30.38 | Pass
12 | 0.303607 8.09 9.44 0.03 17.56 Average |Neutral| 50.14 | -32.58 | Pass

Remarks:

1. The emission levels of other frequencies were very low against the limit.
2. Margin value = Emission level — Limit value

3. Correction factor = Insertion loss + Cable loss

4. Emission Level = Correction Factor + Reading Value

23 58P LU 2148 —
dBuv Vasona by EMiSoft

800
[2] Neutral
_ QpkLmt
AvLmt
+ Debug

eo + Formal

Frequency MHZ

015 10 100 300

Pawer Line Conducted Emissions Template: AC Cond Emi Class B Neutral

Filename: c\program files\emisoft - vasenalresulls\ROK-003 N.emi
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4.4  Transmit Power Measurement

4.4.1 Limits of Transmit Power Measurement

Operation .
Band EUT Category Limit
1 Watt (30 dBm)
Outdoor Access Point (Max. e.i.r.p £ 125mW/(21 dBm) at any elevation
angle above 30 degrees as measured from the
horizon)
U-NII-1
Fixed point-to-point Access Point 1 Watt (30 dBm)
Indoor Access Point 1 Watt (30 dBm)
V 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)

*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.
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4,42 Test Setup
FOR POWER OUTPUT MEASUREMENT

€ Power Meter Measurement

EUT Attenuator Power Sensor Power Meter

€ Spectrum Measurement

EUT Spectrum
Attenuator | | Analyzer

FOR 26dB OCCUPIED BANDWIDTH
EUT Spectrum
Attenuator | ‘ Analyzer

4.4.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.4.4 Test Procedure
For Average Power Measurement

For 802.11a, 802.11n (HT20), 802.11n (HT40)

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

Set span to encompass the entire emission bandwidth (EBW) of the signal.
Set RBW =1MHz.

Set the VBW 2 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.

CoNOOA~AWNE

Follow FCC KDB 789033 UNII test procedure:

Method SA-2

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).

CoNOOA~LONE

FOR 26dB OCCUPIED BANDWIDTH

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%.

aghrwNPE

4.45 Deviation from Test Standard

No deviation.

4.4.6 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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4,47 Test Results

Output Power measurement result for UNII-1 Band

Freq Conducted Power
Type Test mode (MH2) CH (dBm) Limit (dBm) | Result
Chain 0 Chain 1
5180 Low 6.76 6.58 24 Pass
802.11a 5200 Mid 6.66 6.73 24 Pass
Output 5240 High 6.83 7.08 24 Pass
Power 5180 Low 6.98 6.63 24 Pass
802.11n-HT20 5200 Mid 6.77 6.90 24 Pass
5240 High 6.90 7.09 24 Pass

Output Power measurement result for UNII-3 Band

Freq Conducted Power
Type Test mode (MHZ) CH (dBm) Limit (dBm) | Result
Chain0 | Chainl
5745 Low 4.80 5.05 30 Pass
802.11a 5785 Mid 4.24 4.40 30 Pass
Output 5825 High 5.29 5.31 30 Pass
Power 5745 Low 4.88 5.02 30 Pass
802.11n-HT20 5785 Mid 4.38 4.44 30 Pass
5825 High 5.44 5.47 30 Pass
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4.5

45.1

26dB Bandwidth & 6dB Bandwidth Measurement

Limits of 6 dB Bandwidth Measurement

The minimum of 6 dB Bandwidth Measurement is 0.5 MHz.

45.2 Test Setup
EUT SPECTRUM
| | ANALYZER
Attenuator
453 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

454

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 = 100 KHz

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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455 Test Results

26dB Bandwidth measurement result for UNII-1 Band

Type Test mode (';/Irf'g) CH F(Ql\(/alill.lzl)t
5180 Low 20.15
802.11a 5200 Mid 20.26
5240 High 20.27
26dB BW
5180 Low 21.47
802.11n-HT20 5200 Mid 21.23
5240 High 20.73

6dB Bandwidth measurement result for UNII-3 Band

Freq Result Limit
Type Test mode (MHz2) CH (MH2) (MH2) Result
5745 Low 16.38 0.5 Pass
802.11a 5785 Mid 16.48 0.5 Pass
5825 High 16.52 0.5 Pass
6dB BW

5745 Low 17.62 0.5 Pass
802.11n-HT20 5785 Mid 17.67 0.5 Pass
5825 High 17.62 0.5 Pass
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Occupied Bandwidth Test Plots

UNII-1 Band

RL

2 Metrics

KEYSIGHT |nput RF
>

Scale/Div 10.0 dB

Center 5.18000 GHz
#Res BW 200.00 kHz

o~ m[?

Atten: 26 dB Trig: Free Run
pPW Path: Standard Gate: Off
#IF Gain: Low

Input Z: 50 Q
Coupling: DC Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Adaptive

Ref Lvl Offset 12.30 dB
Ref Value 20.00 dBm

#Video BW 620.00 kHz*

Occupied Bandwidth

16.453 MHz Total Power
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Transmit Freq Error

x dB Bandwidth xdB

Sep 22, 2020
6:22:23 AM

% of OBW Power
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i~

Center Freq: 5.180000000 GHz
Avg|Hold: 1010
Radio Std: None

3.000000 MHz
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Man

Freq Offset
0Hz

Span 30 MHz
Sweep 1.00 ms (1001 pts)

0.24 dBm

99.00 %
-26.00 dB

&
L3

802.11a-5180MHz

RL

KEYSIGHT |Input RF

Scale/Div 10.0 dB

Center 5.20000 GHz
#Res BW 200.00 kHz

2 Metrics

Aften: 26 dB Trig: Free Run
UW Path: Standard Gate: Off
#IF Gain: Low

Input Z: 50 Q
Coupling: DC Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Adaptive

>

Ref Lvl Offset 12.30 dB
Ref Value 20.00 dBm

#Video BW 620.00 kHz*

Occupied Bandwidth

16.423 MHz Total Power

38.969 kHz
20.26 MHz

Transmit Freq Error

x dB Bandwidth xdB

Sep 22, 2020
6:25:10 AM

Dl ?

% of OBW Power

Center Freq: 5.200000000 GHz
Avg|Hold: 10/10
Radio Std: None

3.000000 MHz

Auto
Man

Freq Offset
0Hz

Span 30 MHz
Sweep 1.00 ms (1001 pts)

0.59 dBm

99.00 %
-26.00 dB

B S
802.11a-5200MHz
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Input Z: 50 Q
Corrections: Off

KEYSIGHT [nput RF
RL > Coupling: DC

Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Adaptive

Scale/Div 10.0 dB

Center 5.24000 GHz
#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidth
16.425 MHz

Transmit Freq Error
X dB Bandwidth

9 Sep 22, 2020
6:33:07 AM

RIS

KEYSIGHT [nput RF Input Z: 50 O
RL - |Coupling: DG Corrections: Off

Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Adaptive
1 Graph

Scale/Div 10.0 dB

Center 5.18000 GHz
#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidth
17.624 MHz

Transmit Freq Error
x dB Bandwidth

-21.216

Sep 22, 2020
6:40:20 AM

o m?

47.266 kHz
20.27 MHz
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Atten: 26 dB Trig: Free Run
pW Path: Standard Gate: Off
#IF Gain: Low

Ref Lvl Offset 12.30 dB
Ref Value 20.00 dBm

#Video BW 620.00 kHz*

Total Power

xdB

% of OBW Power

Center Freq: 5.240000000 GHz
Avg|Hold: 10/10
Radio Std: None

3.000000 MHz

Auto
Man

Span 30 MHz
Sweep 1.00 ms (1001 pts)

0.48 dBm

99.00 %
-26.00 dB

802.11a-5240MHz

Atten: 26 dB Trig: Free Run
pPW Path: Standard Gate: Off
#IF Gain: Low

Ref Lvl Offset 12.30 dB
Ref Value 20.00 dEm

#Video BW 620.00 kHz*

Total Power

kHz
xdB

% of OBW Power

Center Freq: 5.180000000 GHz
Avg|Hold: 10110
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CF Step

3.000000 MHz
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Man

Freq Offset
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Sweep 1.00 ms (1001 pts)

0.56 dBm

99.00 %
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b3

802.11n-HT20-5180MHz

80000000 GHz
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30.000 MHz
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KEYSIGHT I([-pul |'RF e
L.oupling:
RL > ping

Input Z: 50 Q
Corrections: Off
Auto/No RF  |Freq Ref: Int (S)
NFE: Adaptive

Atten: 26 dB Trig: Free Run
pW Path: Standard Gate: Off
#IF Gain: Low

Ref Lvl Offset 12.30 dB
Ref Value 20.00 dBm

Scale/Div 10.0 dB

Center 5.20000 GHz
#Res BW 200.00 kHz

2 Metrics

#Video BW 620.00 kHz*

Occupied Bandwidth
17.649 MHz

Transmit Freq Error
X dB Bandwidth

Total Power
-10.316 kHz

% of OBW Power
21.23 MHz

xdB

9 Sep 22, 2020
6:43:35 AM

RIS

Spectrum Analyzer 1

Occupied BW

KEYSIGHT nput: RF Input Z: 50 Q

RL Coupling: DC Corrections: Off
Align: Auto/No RF  [Freq Ref: Int (S)

NFE: Adaptive

1 Graph

Scale/Div 10.0 dB

Aften: 26 dB Trig: Free Run
UW Path: Standard Gate: Off
#IF Gain: Low

Ref Lvl Offset 12.30 dB
Ref Value 20.00 dBm

Center 5.24000 GHz
#Res BW 200.00 kHz

2 Metrics

#Video BW 620.00 kHz*

Occupied Bandwidth
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Transmit Freq Error
x dB Bandwidth
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% of OBW Power
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xdB

Sep 22, 2020
6:38:44 AM

o)~ [?

Center Freq: 5.200000000 GHz
Avg|Hold: 10/10
Radio Std: None

3.000000 MHz

Auto
Man

Span 30 MHz
Sweep 1.00 ms (1001 pts)

0.43 dBm

99.00 %
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802.11n-HT20-5200MHz

Center Freq: 5.240000000 GHz
Avg|Hold: 10/10
Radio Std: None

3.000000 MHz

Auto
Man

Freq Offset
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Span 30 MHz
Sweep 1.00 ms (1001 pts)

0.50 dBm

99.00 %
-26.00 dB

L3

802.11n-HT20-5240MHz
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6dB Bandwidth Test Plots
U-NII-3 Band:

KEYSIGHT [nput RF

Coupling: DC
i Align:

Input Z: 50 Q
Corrections: Off
uto/No RF  [Freq Ref: Int (S)
NFE: Off

Scale/Div 10.0 dB

Center 5.74500 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
16.407 MHz

Transmit Freq Error
X dB Bandwidth

Sep 23, 2020
8:06:43 AM

2l ?

Spectrum Analyzer 1
Occupied BW

KEYS|GHT Input: RF Input Z: 50 Q
Coupling: DC Corrections: Off

WL Align: Auto/No RF  [Freq Ref: Int (S)

NFE: Off

1 Graph

Scale/Div 10.0 dB

Center 5.78500 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
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m9cm?
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pPW Path: Standard Gate: Off
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Auto
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Sweep 3.73 ms (1001 pts)
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Atten: 20 dB Trig: Free Run
pW Path: Standard Gate: Off
#IF Gain: Low

KEYSIGHT [nput RF InputZ- 50 Q
RL . Coupling: DC Corrections: Off

Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Off
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Scale/Div 10.0 dB

Center 5.82500 GHz #Video BW 300.00 kHz*
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KEYSIGHT nput RF Input Z: 50 Q
Coupling: DC Corrections: Off
L Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Off

Scale/Div 10.0 dB

#Res BW 100.00 kHz
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Occupied Bandwidtl
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X dB Bandwidth 17.67 MHz
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT nput: RF InputZ: 50 0

Coupling: DC Corrections: Off
e = Align’ Auto/No RF Freq Ref: Int (S)
NFE: Off

1 Graph
Scale/Div 10.0 dB
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Occupied Bandwidth
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Transmit Freq Error 32.243 kHz
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4.6 Peak Power Spectral Density Measurement

4.6.1 Limits of Peak Power Spectral Density Measurement

Operation Band EUT Category Limit
Outdoor Access Point
Indoor Access Point
V Client device 11dBm/ MHz
U-NII-2A 11dBm/ MHz
U-NII-2C 11dBm/ MHz
U-NII-3 V 30dBm/ 500kHz

4.6.2 Test Setup

EUT SPECTRUM
| | ANALYZER

Attenuator

4.6.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.6.4 Test Procedure

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

Using method SA-1

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

arwNE

For U-NII-3:

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

Set RBW = 300 kHz, Set VBW = 1 MHz, Detector = RMS

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/300kHz)
Sweep time = auto, trigger set to “free run”.

Trace average at least 100 traces in power averaging mode.

Record the max value

wn e

Noo

4.6.5 Deviation from Test Standard

No deviation.

4.6.6 EUT Operating Condition

Same as Item 4.3.6.
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4.6.7 Test Results

PSD measurement result for UNII-1 Band

Freq Conducted PSD Limit
Type Test mode (MHz) CH . (dBm/MHZz) _ (dBM/MH2) Result
Chain 0 Chain 1
5180 Low -5.14 -5.02 11 Pass
802.11a 5200 Mid -5.07 -5.17 11 Pass
Output 5240 High -4.72 -4.77 11 Pass
Power 5180 Low -4.86 -5.30 11 Pass
802.11n-HT20 5200 Mid -5.13 -5.17 11 Pass
5240 High -5.18 -4.90 11 Pass

PSD measurement result for UNII-3 Band

Test Freq Conducted PSD Correction Correction PSD Limit
Type mode (MH2) CH (d_Bm/lOOkHz) factor (d_Bm/500kHz) (dBm/50 | Result
Chain0 | Chain1 (dB) Chain0 | Chainl | 0kHz)
5745 Low -14.51 -14.67 6.99 -7.52 -7.68 30 Pass
802.11a | 5785 Mid -15.23 -15.03 6.99 -8.24 -8.04 30 Pass
Output 5825 | High -14.16 -14.16 6.99 -7.17 -7.17 30 Pass
Power 5745 | Low -15.04 -14.89 6.99 -8.05 -7.90 30 Pass
8_?421'_;2” 5785 Mid -14.86 -15.27 6.99 -7.87 -8.28 30 Pass
5825 | High | -13.99 -13.62 6.99 -7.00 -6.63 30 Pass
Note | BW correction factor = 10log (500kHz/RBW), RBW was set to 100kHz during test.
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Test Plot for UNII-1 Band:
Chain 0

KEYSIGHT [Input ‘,RF e
Coupling:
WL Align: Auto/No RF

1 Spectrum
Scale/Div 10 dB

Center 5.18000 GHz
#Res BW 1.0 MHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF

RL oo e Aot RF
1 Spectrum

Scale/Div 10 dB

Center 5.20000 GHz
#Res BW 1.0 MHz

9 W?

#Atten: 26 dB. PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHz*

Oct 08, 2020
4:29:09 AM

Avg Type: Power (RMS) 1 4
Avg|Hold: 561100 I
Trig: Free Run
AAAAAA
Span
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Swept Span
Zero Span

Full Span
Start Freq
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Stop Freq
5.195000000 GHz
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CF Step
3.000000 MHz
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Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

’:: E*E ®x Signal Track

(Span Zoom)

802.11a-5180MHz

Input Z: 50 O
Corrections: Off
Freq Ref: Int (S)
NFE: Adaptive

#Atten: 26 dB. PNO: Best Wide

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHz*

Oct 08, 2020
4:31:00 AM
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Avg Type: Power (RMS) 3 4
Trig: Free Run A

AAAAAA
Span
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Swept Span
Zero Span

Full Span
Start Freq
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Stop Freq
5.215000000 GHz
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CF Step
3.000000 MHz
Auto

Span 30.00 MHz

Sweep 1.00 ms (1001 pts)
] A YAl

ignal Track

. ﬁi‘ ¥ (span Zoom)

802.11a-5200MHz
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Spectrum Analyzer 1
Swept SA
KEYSIGHT [Input RF

Coupling: DC Corrections: Off pW Path: Standard Gate: Off

Align: Auto/No RF  Freq Ref: Int (S)  Source: Off IF Gain: Low
NFE: Adaptive Sig Track: Off

| BpEETm Ref Lvl Offset 11.30 dB
Scale/Div 10 dB Ref Level 20.00 dBm

Video BW 3.0 MHz*

9 Oct 08, 2020
4:32:01 AM

Input Z: 50 O #Atten: 26 dB PNO: Best Wide

Avg Type: Power (RMS)
Avg|Hold: 57/100
Tiig: Free Run 5.240000000 GHz
AAAAAA
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Stop Freq
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CF Step
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Auto

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

Mool Signal Track
(Span Zoom)

802.11a-5240MHz

KEYSIGHT |lnput RF ]
RL Coupling: DC Corrections: Off W Path: Standard Gate: Off

Align: Auto/No RF  Freq Ref: Int (8)  Source: Off IF Gain: Low
NFE: Adaptive Sig Track: Off

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dEBm

Center 5.18000 GHz
#Res BW 1.0 MHz

o o W [?) T

Video BW 3.0 MHz*

Input Z: 50 Q #Atten: 26 dB PNO: Best Wide

Avg Type: Power (RMS) 1
Avg|Hold: 57100
Trig: Free Run
AAAAAA
Span
Mkr1 5.181 02 GHz|| 30.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
5.165000000

Stop Freq
5.195000000 GHz

CF Step
3.000000 MHz

Auto

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

Signal Track
(Span Zoom)
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Spectrum Analyzer 1
Swept SA

KEYSIGHT [Input RF Input Z: 50 O #Atten: 26 dB. PNO: Best Wide  Avg Type: Power (RMS)
Coupling: DC Corrections: Off pW Path: Standard Gate: Off Avg|Hold: 56/100
Align” Auto/No RF |Freq Ref: Int (S)  Source: Off IF Gain: Low Trig: Free Run 5.200000000 GHz
NFE: Adaptive Sig Track: Off AAAAAA

Span
| BpEETm Ref Lvl Offset 11.30 dB Mkr1 5.201 02 GHz|} 300000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm - Swept Span
Zero Span

Full Span

Start Freq
5.185000000 GHz

Stop Freq
5.215000000 GHz

| AUTOTUNE \
CF Step
3.000000 MHz

Auto

Video BW 3.0 MHz* Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

l’ Oct 08, 2020 Y X A Ig;
24 ignal Track
5:34:47 AM (Span Zoom)

802.11n-HT20-5200MHz

ﬁ Frequency
KEYSIGHT [Input RF Input Z: 50 O #Atten: 26 dB. PNO: Best Wide  Avg Type: Power (RMS) |1 |2
Coupling: DC Corrections: Off W Path: Standard Gate: Off Avg|Hold: 56/100 (CELEL A ETE)
Align: Auto/No RF  |Freq Ref: Int (S)  Source: Off IF Gain: Low Trig: Free Run 5.240000000 GHz

NFE: Adaptive Sig Track: Off
Span

| BpEETm Ref Lvl Offset 11.30 dB Mkr1 5.235 29 GHz|| 30 000000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm - Swept Span
Zero Span

3.000000 MHz
Auto

Center 5.24000 GHz Video BW 3.0 MHz* Span 30.00 MHz
#Res BW 1.0 MHz Sweep 1.00 ms (1001 pts)

Oct 08, 2020 5] w7 Iz
el | ? 23392 AM e L‘il > |signal Track

(Span Zoom)
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Chain 1

KEYSIGHT [Input RF Input Z: 50 Q
Coupling: DC Corrections: Off

BE Align: Auto/No RF  |Freq Ref: Int (S)

NFE: Adaptive

1 Spectrum

Scale/Div 10 dB

Center 5.18000 GHz
#Res BW 1.0 MHz
ul Oct 08, 2020
u t) P - 6:16:15 AM

Spectrum Analyzer 1

Swept SA

KEYSIGHT [Input: RF Input Z- 50 O
Coupling: DC Corrections: Off

RL Align: Auto/No RF  |Freq Ref: Int (S)

NFE: Adaptive

1 Spectrum

Scale/Div 10 dB

+

Center 5.20000 GHz
#Res BW 1.0 MHz

foc e

9 Oct 08, 2020
6:14:36 AM

#Atten: 26 dB. PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHz*

802.11a-5180MHz

#Atten: 26 dB. PNO: Best Wide

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHz*

802.11a-5200MHz

Frequency

Center Frequency
5.180000000 GHz
Span

Mkr1 5.183 03 GHz|| 30.0000000 MHz
-5.021 dBm

Avg Type: Power (RMﬁ) I
Avg|Hold: 56/100
Trig: Free Run
AAAAAA

Swept Span
Zero Span

Full Span
Start Freq
5.165000000 GHz

Stop Freq
5.195000000 GHz
AUTO TUNE
CF Step

3.000000 MHz
Auto

Freq Offset
0Hz

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

2
v

Signal Track
(Span Zoom)

Avg Type: F‘uwer(RM‘i)I
Avg|Hold: 561100
Trig: Free Run

Span
Mkr1 5.203 99 GHz 20.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
5.185000000 GHz

Stop Freq
5.215000000 GHz

AUTO TUNE

CF Step
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Auto
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X X Isi
ignal Track
¥4 |(span zoom)

Span 30.00 MHz
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KEYSIGHT [Input RF Input Z- 50 O
Coupling: DC Corrections: Off

Gl Align: Auto/No RF  |Freq Ref: Int (S)

NFE: Adaptive

1 Spectrum

Scale/Div 10 dB

Center 5.24000 GHz

9 Oct 08, 2020
. 6:13:22 AM

Spectrum Analyzer 1
Swept SA
KEYSIGHT Input RF InputZ: 50 Q
Coupling: DC Corrections: Off
WL Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Adaptive
1 Spectrum

Scale/Div 10 dB

Center 5.18000 GHz

9 Oct 08, 2020
6:01:12AM

#Atten: 26 dB. PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS)
Avg|Hold: 561100
Trig: Free Run

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHz*

802.11a-5240MHz

#Atten: 26 dB. PNO: Best Wide

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS)
Avg|Hold: 55100
Trig: Free Run

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHZ*
Seji Y
802.11n-HT20-5180MHz

Mkr1 5.236 49 GHz|| 30.0000000 MHz

Span 30.00 MHz|
Sweep 1.00 ms (1001 pts)

Mkr1 5.178 77 GHz|} 30.0000000 MHz

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

Span

Swept Span
Zero Span

Full Span

Start Freq
5.225000000 GHz

Stop Freq
5.255000000 GHz

| AUTO TUNE ‘
CF Step

3.000000 MHz
Auto

ool Signal Track

(Span Zoom)

[1]2
A

AAAAAA
Span

Swept Span
Zero Span

Full Span

Start Freq
5.165000000 GHz

Stop Freq
5.195000000 GHz
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CF Step
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Auto

Mool Signal Track

(Span Zoom)
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KEYSIGHT [Input RF
RL . Coupling: DC

1 Spectrum
Scale/Div 10 dB

Center 5.20000 GHz

Align: Auto/No RF  |Freq Ref: Int (S)

KEYSIGHT [Input

F
Coupling: DC

1 Spectrum
Scale/Div 10 dB

Center 5.24000 GHz
#Res BW 1.0 MHz

Align: Auto/No RF  |Freq Ref: Int (S)

#Atten: 26 dB. PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Input Z: 50 Q
Corrections: Off

NFE: Adaptive

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHz*

9 Oct 08, 2020
6:03:46 AM

#Atten: 26 dB PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Input Z: 50 Q
Corrections: Off

NFE: Adaptive

Ref Lvl Offset 11.30 dB
Ref Level 20.00 dBm

Video BW 3.0 MHz*

Avg Type: Power (RMS)
Avg|Hold: 561100
Trig: Free Run

Span
Mkr1 5.196 85 GHz|| 30.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
5.185000000 GHz

Stop Freq
5.215000000 GHz

| AUTO TUNE ‘

CF Step
3.000000 MHz

Auto

Span 30.00 MHz|
Sweep 1.00 ms (1001 pts)

Signal Track
(Span Zoom)

Frequency

&

Center Frequency
5.240000000 GHz

Avg Type: Power (RMS)
Avg|Hold: 56/100
Trig: Free Run
AAAAAA
Span
Mkr1 5.244 53 GHz|| 30.0000000 MHz
Swept Span
Zero Span

Full Span

3.000000 MHz
Auto

Span 30.00 MHz
Sweep 1.00 ms (1001 pts)

’::U ® X

Signal Track
(Span Zoom)

802.11n-HT20-5240MHz
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Test Plot for UNII-3 Band:
Chain 0

KEYSIGHT [Input RF Input Z: 50 Q
Coupling: DC Corrections: Off
BE Align: Auto/No RF  |Freq Ref: Int (S)

NFE: Off

1 Spectrum
Scale/Div 10 dB

Center 5.74500 GHz
#Res BW 100 kHz

#) | Oct 08, 2020
e | 6:4322AM

Spectrum Analyzer 1
Swept SA
KEYSIGHT [Input: RF Input Z- 50 O
Coupling: DC Corrections: Off
RL Align: Auto/No RF  |Freq Ref: Int (S)
NFE: Off
1 Spectrum

Scale/Div 10 dB

Center 5.78500 GHz
#Res BW 100 kHz

Oct 08, 2020
H t) (s - 9 6c4153AM

#Atten: 20 dB PNO: Best Wide  |Avg Type: Power (RMq) I
uW Path: Standard Gate: Off Avg|Hold: 57/100
Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off AAAAAA

Span
Ref Lvl Offset 12.60 dB Mkr1 5.738 778 75 GHz|| 30.0000000 MHz
Ref Level 20.00 dBm . Swept Span
Zero Span

Full Span
Start Freq
5.730000000 GHz

Stop Freq
5.760000000 GHz
AUTO TUNE

CF Step
3.000000 MHz

Auto

Freq Offset
0Hz

Video BW 300 kHz* Span 30.00 MHz
Sweep 2.67 ms (40001 pts)
l 7 [
:: ‘L—l Signal Track

(Span Zoom)

802.11a-5745MHz

#Atten: 20 dB PNO: Best Wide | Avg Type: Power (RMS) I
pW Path: Standard Gate: Off Avg|Hold: 57100
Source: Off IF Gain: Low Trig: Free Run
Sig Track: Off
Span

Ref Lvl Offset 12.60 dB Mkr1 5.781 284 50 GHz|| 30.0000000 MHz
Ref Level 20.00 dBm . Swept Span
Zero Span

Full Span
Start Freq
5.770000000 GHz

Stop Freq
5.800000000 GHz

AUTO TUNE

CF Step
3.000000 MHz
Auto

Freq Offset
0Hz
Video BW 300 kHz* Span 30.00 MHz
Sweep 2.67 ms (40001 pts),
] X A g
ignal Track
L‘ﬂ ¥ l(span Zoom)

802.11a-5785MHz
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KEYSIGHT [Input ‘,RF e
Coupling:
Gl Align: Auto/No RF

1 Spectrum
Scale/Div 10 dB

Center 5.82500 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF

[ FH
1 Spectrum

Scale/Div 10 dB

Center 5.74500 GHz
#Res BW 100 kHz

o l[?

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Off

Oct 08, 2020
6:40:15 AM

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Off

Oct 08, 2020
6:33:45 AM

#Atten: 20 dB PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.60 dB
Ref Level 20.00 dBm

Video BW 300 kHz*

Avg Type: Power (RMS)
Avg|Hold: 57100
Trig: Free Run

Span
Mkr1 5.828 152 25 GHz|| 200000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
5.810000000 GHz

Stop Freq
5.840000000 GHz

| AUTO TUNE ‘
CF Step

3.000000 MHz
Auto

Span 30.00 MHz|
Sweep 2.67 ms (40001 pts),

ool Signal Track

(Span Zoom)

802.11a-5825MHz

#Atten: 20 dB. PNO: Best Wide

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.60 dB
Ref Level 20.00 dBm

Video BW 300 kHz*

Avg Type: Power (RMS)[1]>
Avg|Hold: 57/100 "
Trig: Free Run
AAAAAA
Span
Mkr1 5.748 148 50 GHz 30.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
5.730000000 GHz

Stop Freq
5.760000000 GHz

|\ AUTO TUNE ]

CF Step
3.000000 MHz

Auto

Span 30.00 MHz

Sweep 2.67 ms (40001 pts),
] Rl

ignal Track

.':: L*ﬂ (Span Zoom)

802.11n-HT20-5745MHz
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KEYSIGHT [Input: RF
RL p. |CoUPling: DC

1 Spectrum
Scale/Div 10 dB

Center 5.78500 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL —— Coupling: DC
1 Spectrum

Scale/Div 10 dB

Center 5.82500 GHz
#Res BW 100 kHz

I

Align: Auto/No RF  |Freq Ref: Int (S)

Align: Auto/No RF  [Freq Ref: Int (S)

Input Z: 50 Q
Corrections: Off

#Atten: 20 dB PNO: Best Wide
uW Path: Standard Gate: Off
Source: Off IF Gain: Low
NFE: Off Sig Track: Off
Ref Lvl Offset 12.60 dB

Ref Level 20.00 dBm

Video BW 300 kHz*

#) | Oct 08, 2020

6:35:18 AM

Avg Type: Power (RMﬁ) I
Avg|Hold: 57/100
Trig: Free Run
AAAAAA

Mkr1 5.788 158 25 GHz

Span 30.00 MHz
Sweep 2.67 ms (40001 pts)

802.11n-HT20-5785MHz

Input Z: 50 O
Corrections: Off

#Atten: 20 dB PNO: Best Wide
pW Path: Standard Gate: Off
Source: Off IF Gain: Low
NFE: Off Sig Track: Off
Ref Lvl Offset 12.60 dB

Ref Level 20.00 dBm

Video BW 300 kHz*

Oct 08, 2020
6:38:07 AM

Avg Type: Power (RMQ) I
AvglHold: 57/100
Trig: Free Run
AAAAAA
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Span 30.00 MHz
Sweep 2.67 ms (40001 pts),

AV

L3

802.11n-HT20-5825MHz

Span
30.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
5.770000000 GHz

Stop Freq
5.800000000 GHz
AUTO TUNE
CF Step

3.000000 MHz
Auto

Freq Offset
0Hz

Signal Track
(Span Zoom)

Span
30.0000000 MHz

Swept Span
Zero Span

Start Freq
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Stop Freq
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CF Step
3.000000 MHz

Auto

Signal Track
(Span Zoom)
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Chain 1

KEYSIGHT [Input RF Input Z- 50 O
Coupling: DC Corrections: Off
Gl Align: Auto/No RF  |Freq Ref: Int (S)

NFE: Off
1 Spectrum
Scale/Div 10 dB

Center 5.74500 GHz
#Res BW 100 kHz

Oct 08, 2020
6:21:18 AM

Spectrum Analyzer 1
Swept SA
KEYSIGHT Input RF InputZ: 50 Q
Coupling: DC Corrections: Off
WL Align: Auto/No RF  [Freq Ref: Int (S)
NFE: Off
1 Spectrum

Scale/Div 10 dB

Oct 08, 2020
6:22:49 AM

o l[?

#Atten: 20 dB PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS)
Avg|Hold: 561100
Trig: Free Run

Mkr1 5.747 838 00 GHz

Ref Lvl Offset 12.60 dB
Ref Level 20.00 dBm

Video BW 300 kHz* Span 30.00 MHz|

Sweep 2.67 ms (40001 pts),
® X

802.11a-5745MHz

#Atten: 20 dB. PNO: Best Wide

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Avg Type: Power (RMS)[1]>
AvglHold: 58/100 A
Trig: Free Run

AAAAAA

Ref Lvi Offset 12.60 dB Mkr1 5.788 761 25 GHz

Ref Level 20.00 dBm

Video BW 300 kHz* Span 30.00 MHz|

Sweep 2.67 ms (40001 pts),
] A\V.4
11

802.11a-5785MHz

Span

30.0000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
5.730000000 GHz

Stop Freq
5.760000000 GHz

| AUTO TUNE ‘
CF Step

3.000000 MHz
Auto

Signal Track
(Span Zoom)

Span
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Swept Span
Zero Span

Full Span

Start Freq
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Stop Freq
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CF Step
3.000000 MHz

Auto

Signal Track
(Span Zoom)
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KEYSIGHT [Input ‘,RF e
Coupling:
Gl Align: Auto/No RF

1 Spectrum
Scale/Div 10 dB

Center 5.82500 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF

[ FH
1 Spectrum

Scale/Div 10 dB

Center 5.74500 GHz
#Res BW 100 kHz

o l[?

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Off

Oct 08, 2020
6:24:25 AM

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Off

Oct 08, 2020
6:31:48 AM

#Atten: 20 dB PNO: Best Wide

uW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.60 dB
Ref Level 20.00 dBm

Video BW 300 kHz*

Avg Type: Power (RMS)
Avg|Hold: 57100
Trig: Free Run

Span
Mkr1 5.829 397 25 GHz|| 200000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
5.810000000 GHz

Stop Freq
5.840000000 GHz

| AUTO TUNE ‘
CF Step

3.000000 MHz
Auto

Span 30.00 MHz|
Sweep 2.67 ms (40001 pts),

ool Signal Track

(Span Zoom)

802.11a-5825MHz

#Atten: 20 dB. PNO: Best Wide

pW Path: Standard Gate: Off

Source: Off IF Gain: Low
Sig Track: Off

Ref Lvl Offset 12.60 dB
Ref Level 20.00 dBm

Video BW 300 kHz*

Avg Type: Power (RMS)[1]>
Avg|Hold: 58/100 "
Trig: Free Run
AAAAAA
Span
Mkr1 5.739 404 25 GHz 30.0000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
5.730000000 GHz

Stop Freq
5.760000000 GHz

|\ AUTO TUNE ]

CF Step
3.000000 MHz

Auto

Span 30.00 MHz

Sweep 2.67 ms (40001 pts),
] Rl

ignal Track

.':: L*ﬂ (Span Zoom)

802.11n-HT20-5745MHz
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KEYSIGHT [Input: RF
RL p. |CoUPling: DC

1 Spectrum
Scale/Div 10 dB

Center 5.78500 GHz
#Res BW 100 kHz

Spectrum Analyzer 1
Swept SA

KEYSIGHT |Input RF
RL —— Coupling: DC
1 Spectrum

Scale/Div 10 dB

Center 5.82500 GHz
#Res BW 100 kHz

I

Align: Auto/No RF  |Freq Ref: Int (S)

Align: Auto/No RF  [Freq Ref: Int (S)

Input Z: 50 Q
Corrections: Off

#Atten: 20 dB PNO: Best Wide
uW Path: Standard Gate: Off
Source: Off IF Gain: Low
NFE: Off Sig Track: Off
Ref Lvl Offset 12.60 dB

Ref Level 20.00 dBm

Video BW 300 kHz*

#) | Oct 08, 2020

6:30:19 AM

Avg Type: Power (RMﬁ) I
Avg|Hold: 57/100
Trig: Free Run
AAAAAA

Mkr1 5.784 123 25 GHz

Span 30.00 MHz
Sweep 2.67 ms (40001 pts)

802.11n-HT20-5785MHz

Input Z: 50 O
Corrections: Off

#Atten: 20 dB PNO: Best Wide
pW Path: Standard Gate: Off
Source: Off IF Gain: Low
NFE: Off Sig Track: Off
Ref Lvl Offset 12.60 dB

Ref Level 20.00 dBm

Video BW 300 kHz*

Oct 08, 2020
6:26:56 AM

Avg Type: Power(RMQ)I
AvglHold: 57/100
Trig: Free Run
AAAAAA
Mkr1 5.821 901 00 GHz

-13.621 dBm

Span 30.00 MHz
Sweep 2.67 ms (40001 pts),

AV

L3
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Span
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Swept Span
Zero Span

Full Span
Start Freq
5.770000000 GHz

Stop Freq
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AUTO TUNE

CF Step
3.000000 MHz

Auto
Freq Offset
0Hz

Signal Track
(Span Zoom)

5.825000000 GHz

Span

30.0000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
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Stop Freq
5.840000000 GHz
AUTO TUNE

CF Step
3.000000 MHz

Auto

Signal Track
(Span Zoom)
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4.7 Frequency Stability Measurement

4.7.1 Limits of Frequency Stability Measurement

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

4.7.2 Test Setup

Temperature
Chamber

—>
Spectrum Analyzer H
N /J

eV iey

A

/ |

/ " .

DC Power Supply I |

4.7.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.7.4 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.

4.7.5 Deviation from Test Standard

No deviation.

4.7.6 EUT Operating Condition

Set the EUT transmit at un-modulation mode to test frequency stability.
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4.7.7 Test Results
Frequency Stability Versus Temp.
Operating Frequency: 5180 MHz
0 Minute 2 Minute 5 Minute 10 Minute
TEMP. Power
.~ | Supply| Measured Measured Measured Measured
(O (vdc) |Frequency | Pass/Fail |Frequency | Pass/Fail |Frequency | Pass/Fail |Frequency | Pass/Fail
(MHz) (MHz) (MHz) (MHz)
50 3.8 | 5179.9806 Pass 5180.0022 Pass 5179.9824 Pass 5179.9945 Pass
40 3.8 | 5180.0034 Pass 5179.9914 Pass 5180.0034 Pass 5180.0023 Pass
30 3.8 | 5180.0054 Pass 5180.0023 Pass 5180.0026 Pass 5180.0042 Pass
20 3.8 | 5179.9839 Pass 5179.9815 Pass 5180.0045 Pass 5180.0031 Pass
10 3.8 |5179.9835 Pass 5179.9823 Pass 5179.9855 Pass 5179.9932 Pass
0 3.8 | 5179.9986 Pass 5179.9912 Pass 5179.9921 Pass 5179.9916 Pass
-10 3.8 5179.994 Pass 5179.9967 Pass 5180.0033 Pass 5179.9923 Pass
-20 3.8 | 5179.9973 Pass 5179.9955 Pass 5180.0046 Pass 5179.9882 Pass
-30 3.8 | 5179.9899 Pass 5179.9942 Pass 5180.0033 Pass 5179.988 Pass
Frequency Stability Versus Voltage
Operating Frequency: 5180 MHz
0 Minute 2 Minute 5 Minute 10 Minute
TEMP, | Power
oC Supply | Measured Measured Measured Measured
Q) (vdc) |Frequency| Pass/Fail |Frequency| Pass/Fail |Frequency| Pass/Fail |Frequency | Pass/Fail
(MHz) (MHz) (MHz) (MHz)
4.4 5180.0041 Pass 5179.989 Pass 5180.0042 Pass 5179.9934 Pass
20 3.8 5179.9875 Pass 5179.9934 Pass 5179.9923 Pass 5180.0037 Pass
3.2 5179.9842 Pass 5180.0036 Pass 5179.9951 Pass 5179.9945 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/loT 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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