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Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
3.1 15.403(i) 26dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.407(a) Maximum Conducted Output Power Pass -
3.3 15.407(a) Power Spectral Density Pass -
0.90 dB
34 15.407(b) Unwanted Emissions Pass under the limit at
176.34 MHz
- 15.207 AC Conducted Emission Not Required -
35 15.203 Antenna Requirement Pass -
Note:

1. Not required means after assessing, test items are not necessary to carry out.
2. This is a variant report by changing SW settings. All the test cases were performed on original
report which can be referred to Sporton Report Number FR261637B. Based on the original

report, only worst case was verified.

Conformity Assessment Condition:

into account.

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the
regulation limits or in accordance with the requirements stipulated by the applicant/manufacturer who
shall bear all the risks of non-compliance that may potentially occur if measurement uncertainty is taken

2.  The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”.

Disclaimer:

2. The purpose of different model name is for marketing purpose.

1. The product specifications of the EUT presented in the test report that may affect the test assessments
are declared by the manufacturer who shall take full responsibility for the authenticity.

Reviewed by: Lewis Ho
Report Producer: Clio Lo
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1  General Description
1.1 Product Feature of Equipment Under Test

Product Feature

General Specs
LTE/5G NR, Wi-Fi 2.4GHz 802.11b/g/n/ac/ax, Wi-Fi 5GHz 802.11a/n/ac/ax, and GPS

Antenna Type

WWAN: Omni-directional Antenna
WLAN: Omni-directional Antenna
GPS: Directional Antenna

Sample information

Sample 1: MAX HD1 Dome Pro and MAX-HD1-DOM-PRO-5GH with WWAN Module 1 (EM9191)

Sample 2: MAX HD2 Dome Pro and MAX-HD2-DOM-PRO-LTEA-Q with WWAN Module 2
(LN920A12-WW)

Brand Name: Sierra

Integrated WWAN Module 1 Model Name: EM9191
FCC ID: N7NEM91

Brand Name: Telit
|ntegrated WWAN Module 2 Model Name: LN920A12-WW

FCC ID: RI7LN920

Antenna information

Ant.5:5.9

5150 MHz ~ 5250 MHz Peak Gain (dBi) ANt 6 4.9

Remark: The EUT's information above is declared by manufacturer. Please refer to Disclaimer in report

summary.
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1.1.1 Antenna Directional Gain

<For CDD Mode>

Follows FCC KDB 662911 D01 Multiple Transmitter Output v02r01 F)2)f)ii)
Directional gain = Gyt + Array Gain, where Array Gain is as follows:

For power measurements on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nant < 4.

Ganr is set equal to the gain of the antenna having the highest gain.

For PSD measurements, the directional gain calculation.

(%)

N,

S5 N

ANT

Zgj.k

k=1

N ANT

DirectionalGain =10-log| ==

where
Each antenna 1s driven by no more than one spatial stream;
Nss = the number of independent spatial streams of data;
N n7 = the total number of antennas

G, /20
gir= 107 if the kth antenna is being fed by spatial stream j, or zero if it is not;

Gy 1s the gam 1 dBi of the kth antenna.

As minimum Nss=1 is supported by EUT, the formula can be simplified as:
Directional gain = 10*log[(10%*?° + 10%2"° + . + 10°M"?%)? /N un7] dBi
Where G1, G2....GN denote single antenna gain.

The directional gain “DG” is calculated as following table.

DG DG Power PSD
for for Limit Limit
Ant 5 Ant 6 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
Band | 5.90 4.90 5.90 8.42 0.00 2.42
Calculation example:
If a device has two antenna, Gant1= 5.9dBi; Gant2=4.9dBi
Directional gain of power measurement = max(5.9, 4.9) + 0 = 5.9 dBi
Directional gain of PSD derived from formula which is
10 x log {{[ 10" (5.90 dBi/ 20) + 10" (4.90dBi/20)]1~2}/2}
= 8.42 dBi
Power and PSD limit reduction = Composite gain — 6dBi, (min =0)
TEL: 886-3-327-0868 Page Number : 60of 29
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1.2 Modification of EUT

No modifications made to the EUT during the testing.

1.3 Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No0.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City 333010, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Sporton Site No.

THO5-HY, 03CH16-HY

Test Site Location

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW3786

1.4 Applicable Standards

According to the specifications declared by the manufacturer, the EUT must comply with the
requirements of the following standards:

¢+ FCC Part 15 Subpart E

+ FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
+ FCC KDB 414788 D01 Radiated Test Site vO1r01.

+ FCC KDB 662911 D01 Multiple Transmitter Output vO02rO1.

+ ANSI C63.10-2013

Remark:

1. All the test items were validated and recorded in accordance with the standards without any
modification during the testing.

2. The TAF code is not including all the FCC KDB listed without accreditation.
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2 Test Configuration of Equipment Under Test

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
radiation emission (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz,

whichever is lower).

2.1 Carrier Frequency and Channel

Freq. Freq.

Frequency Band Channel Channel
quency (MHz) (MH2)
36 5180 44 5220
5150-5250 MHz 38+ 5190 46+ 5230

Band 1
(U-NII-1) 40 5200 48 5240
42*% 5210

Note:
1. The above Frequency and Channel with **" are 802.11n HT40 and 802.11ac VHT40 and 802.11ax HE40.
2. The above Frequency and Channel with "** are 802.11ac VHT80 and 802.11ax HESO.

2.2 Test Mode

The SISO mode conducted power is covered by MIMO mode per chain, so only the MIMO mode is

tested.

The power for 802.11n and 802.11ac mode is smaller than 802.11ax mode, so all other conducted and

radiated test is covered by 802.11ax mode.

The final test modes include the worst data rates for each modulation shown in the table below.

MIMO Mode

Modulation Data Rate

802.11a 6 Mbps

802.11n HT20 (Covered by HE20) MCSO0

802.11n HT40 (Covered by HE40) MCSO0

802.11ac VHT20 (Covered by HE20) MCSO0

802.11ac VHT40 (Covered by HE40) MCSO0

802.11ac VHTB80 (Covered by HE80) MCSO0

802.11ax HE20 MCSO0

802.11ax HE40 MCSO

802.11ax HE80 MCSO

Remark: The conducted power level of each chain in MIMO mode is equal or higher than SISO mode.

TEL: 886-3-327-0868 Page Number : 80of 29
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Band | : 5150-5250 MHz
Ch. #
802.11ax HE80
L Low -
Middle 42
H High -

Remark: For Radiated Test Cases, the tests were performed Sample 1

2.3 Connection Diagram of Test System

System BT
Simulator AP router MNotebook GPS Station Earphone
Power EUT
Source U Notebook
Earphone ‘ WLAN AP Meonlor ‘

This example is connection diagram of EUT test configurations.
For detail, pease refer to test mode configuration and setup photographs for each test iem.

2.4 Support Unit used in test configuration and system

Item |[Equipment Brand Name |Model Name FCC ID Data Cable Power Cord
1. |Device PEPWAVE |MAX BR1 MiniR6 |N/A N/A N/A
2. |POE Adapter Billion BP035-560054QAX|FCC DoC N/A N/A

TEL: 886-3-327-0868 Page Number 1 90f 29
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2.5

2.6

EUT Operation Test Setup

The RF test items, utility “QSPR Version 5.0-00197” was installed in Notebook which was programmed
in order to make the EUT get into the engineering modes to provide channel selection, power level,
data rate and the application type and for continuous transmitting signals.

Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example :
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10 dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)

TEL: 886-3-327-0868 Page Number 110 of 29
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3 Test Result
3.1 26dB & 99% Occupied Bandwidth Measurement
3.1.1 Description of 26dB & 99% Occupied Bandwidth

This section is for reporting purpose only.

There is no restriction limits for bandwidth.

3.1.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.1.3 Test Procedures

1.

o g M w N

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
Section C) Emission 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%.

For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

Measure and record the results in the test report.

3.1.4 Test Setup

Spectrum Analyzer EUT
3.1.5 Test Result of 26dB & 99% Occupied Bandwidth
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number : 11 0f 29
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MIMO <Ant. 5+6>
<802.11a>

26dB Bandwidth 99% Occupied Bandwidth
Spectrum o Spectrum o
Ref Level 30,00 dEm Offset 25.50 dB & RBW 300 kHz Ref Level 30.00 dém Offset 25,50 dB & RBW 3200 kHz
o att 20ds__ SWT Lms @ VBW 1 MHz  Mode Sweep o att 20 8 SWT 1ms @ VBW _1MHz _Mode Sweep
(@ 1Pk view (@152 Max
Mi[1] 23.52 dBm)| MI[1] 3.08 dBm
5.1696800 GHZ| d 5.1777520 GHz|
20 df p2[1] 0.15 dB) 20 din Occ Bw 16.483516484 MHz|
20.6400 MH2|
10 dem: T
10 df v
i, e
0 =
i1 2 dBm v T':
a 01 2.616 TR ST P e ! 1
‘/ 1 -10 dBm T
fi \
-10 fl \ 20 dBm ﬁ,
'J.' i
J el
N o Y -30 dBm J"V o
-20 i ",
2 23984 & v L7} TTRRTRTRN FFSTN P T NTPRRYI P T RS
e ) A, -40 dBm:
-30 di W
W 1 -50 dm
RN EACRTRTN PEYLT TR | RIS LR TS T N
-oce -50 dBn
50 CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
c0d Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.177752 GHz 3.08 dBm
TL 1 5.1718082 GHz -3.96 dém Occ Bw 16.493516484 MHz
CF 5.18 GHz 1001 pts Spon 60.0 vz T2 1 5.1882517 GHz -5.97 dBm
il | measuring..  EEANAANAD WG 4 )il ] QR e

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<802.11ax HE20>

26dB Bandwidth 99% Occupied Bandwidth
Spectrum o Spectrum s
Ref Level 30.00 dém Offset 25.50 dB & RBW 300 kHz Ref Level 30.00 d&m Offset 2550 dB & RBW 300 kHz
o att 20d8  SWT Lms @ VBW 1MHz Mode Swesp o Att 20d8_ SWT 1ms @ VBW 1MHz _Mode Sweep
(@ 1Pk View @153 Max
M1 21.98 dBm| M7 1.09 dbm
5.1690200 GHz 5.1825970 GHz
20 df D2[1] 0.02 dp) 20 do Oce Bw 18.981018981 MHz|
21.0000 MHz
10 dBm: —
104
o T el A"r'hl-'wb-u‘q.d.l.m
01 4.876 d2m T T { T
o T ey, I \
7 -10 dem
-10 H -20 dbm | b
J g
J \ W M,
0 My Ao -30 derm - .
2 -21.124 B T T htlly g R BRI R Ty
v " -40) dBm-
.04 I
et e, -50 dbm
adraltyen e i, a1 (RILP ERTRTINR S BT
~40 b 60 dBn
50 d
CF 5.18 GHz 1001 pts Span 50.0 MHz
Marker
-60d Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 5.182597 GHz 4.83 dBm
T1 1 5.1705095 GHz -2.08 dém Occ Bw 18.931018981 MHz
CF 5.18 GHz 1001 pts Span 60.0 MHz T2 1 5.1894905 GHz -2.35 dém
e — —
JU ] Heasuring... QEARRNRRD Wk ) JU ) (I

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<802.11ax HE40>

26dB Bandwidth

99% Occupied Bandwidth

Spectrum

= Spectrum =
Ref Level 30,00 dEm Offset 25.50 dB & RBW 300 kHz Ref Level 30.00 d8m Offset 2550 dB & RBW 1 MHz
o Att 20d8  SWT  1.1ms @ VBW 1MHz  Mode Sweep o att 20 4B SWT 1ms @ YBW 3 Wbz Mode Sweep
@17k view (@152 Max
mM1[1] 25.11 dBm) Mi[1] 8.38 dBm)|
5.169840 GHz| 5.1864000 GHz|
20 df p2[1] 1.06 dB 20 da Occ Bw 37862137862 MHzZ,
40.560 MHZ| M1
10 dem: L
od 1 et s b s T
S = -
i T
——ID1 1.032 dBm , |
o aEm P o Tiar T oy 10 dam
R | E i
10 1 + 20 dbm v Y
| i W,
I | e i LT A
=20 7 r\
D2 -24.968 der pf t | -40 dBm
=30 d i ‘._%
SSPUPION KT T g R P B et ek A A -50 dBm
-0 b -60 dén
-0 CF 5.19 GHz 1001 pts Span 100.0 MHz
Marker
60 dl Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 5.1864 GHz 8.38 dEm
TL 1 5.1711189 GHz 0.50 dem Occ Bw 37.862137862 MHz
CF 5.19 GHz 1001 pts Span 120.0 MHz T2 1 5208981 GHz 1.48 dBm
— —
Il ) .. ra 4 ) ] CHRRECED e

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

<802.11ax HE80>

26dB Bandwidth

99% Occupied Bandwidth

Spectrum

Ref Level 30,00 dem

&

Offset 25.50 0B & RBW 1 MHz
fo ALt

Spectrum

=)

Ref Level 30.00 d&m Offset 25 50 dB & RBW 1 MHz
20d8 SWT Lms @ VBW 3 MHz _ Mode Swesp o att 208 SWT 1ms @ YBW 3 MHz _ Made Sweep
(@ 1Pk View @153 Max
Mi[1] 29.10 dBm| Mi1] 1,71 aBm|
5.168720 GHz 5.215630 GHz
20 df D2[1] 1.14 dB 20 do Oce Bw 77.082917083 MHz|
82.800 MHz
10 dim —
104d o
o | ol TSI ST (RO, TR SRRTAN
D1 4.294 dBm Wt I ¢
od g e A g bk !
" b -10 dBm f
[ | /
-10 T -20 dBm (“I \u
Y
J ‘ i L A
20 D2 -21.706 dbm ¥ 5t
Jj L -40 dim:
e e PP A W P )
-50 dBm
40 <60 dBm
o CF 5.21 GHz 1001 pts Span 120.0 MHz
Marker
60 d Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 5.21563 GHz 471 dBm
T1 1 5171518 GHz -1.28 dém Occ Bw 77.082917083 MHz
CF 5.21 GHz. 1001 pts Span 240.0 MHz T2 1 5.248601 GHz -0.48 dBm
— — SICEE —
)il ] [ y ) J QD e

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.

TEL: 886-3-327-0868
FAX: 886-3-327-0855

Report Template No.: BU5-FR15EWL AC MA Version 2.4

Page Number

Issue Date

Report Version

: Sep. 1
101

113 0f 29

8, 2023




ssamonas. FCC RADIO TEST REPORT Report No. : FR261637-01

3.2 Maximum Conducted Output Power Measurement

3.2.1 Limit of Maximum Conducted Output Power
<FCC 14-30 CFR 15.407>
For the 5.15-5.25 GHz bands:
For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna
gain does not exceed 6 dBi.
If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.
The maximum e.i.r.p. at any elevation angle above 30 degrees as measured from the horizon must
not exceed 125 mW (21 dBm).

3.2.2 Measuring Instruments
Please refer to the measuring equipment list in this test report.

TEL: 886-3-327-0868 Page Number : 14 of 29
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3.2.3 Test Procedures

The testing follows Method PM-G of FCC KDB 789033 D02 General UNII Test Procedures New
Rules v02r01.

Method PM-G (Measurement using a gated RF average power meter):

1.

Measurement is performed using a wideband RF power meter.

2. The EUT is configured to transmit at its maximum power control level.
3.
4

. Since the measurement is made only during the ON time of the transmitter, no duty cycle

Measure the average power of the transmitter.

correction factor is required.
For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01

3.2.4 Test Setup

[ 1 ] g

Attenuator
Power Meter EUT
3.2.5 Test Result of Maximum Conducted Output Power
Please refer to Appendix A.
TEL: 886-3-327-0868 Page Number : 15 of 29
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SPORTON LAB.

3.3 Power Spectral Density Measurement

3.3.1 Limit of Power Spectral Density
<FCC 14-30 CFR 15.407>

For the 5.15-5.25 GHz bands:
For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 megahertz band.

If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

3.3.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.
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3.3.3 Test Procedures

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

Section F) Maximum power spectral density.

# Method SA-3 #
(power averaging (rms) detection with max hold):
+ Set span to encompass the entire emission bandwidth (EBW) of the signal.
+ Set RBW =1 MHz.
- Set VBW = 3 MHz.
« Number of points in sweep =2 Span / RBW.

- Sweep time < (number of points in sweep) x T, when duty cycle is less than 98 percent where T
is the minimum transmission duration over which the transmitter is on and is transmitting at its
maximum power control level for the tested mode of operation.

Detector = power averaging (rms).

+ Trace mode = max hold.

- Allow max hold to run for at least 60 seconds, or longer as needed to allow the trace to stabilize.

1. The RF output of EUT is connected to the spectrum analyzer by a low loss cable.
Each plot has already offset with cable loss, and attenuator loss. Measure the PPSD and
record it.

3.  For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter
Output v02r01.
Method (a): Measure and sum the spectra across the outputs.

The total final Power Spectral Density is from a device with 2 transmitter outputs. The spectrum
measurements of the individual outputs are all performed with the same span and number of
points; the spectrum value in the first spectral bin of output 1 is summed with that in the first
spectral bin of output 2 to obtain the value for the first frequency bin of the summed spectrum.

3.3.4 Test Setup

ole

Spectrum Analyzer EUT
3.3.5 Test Result of Power Spectral Density
Please refer to Appendix A.
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<802.11a>

Maximum Power Density Plot (dBm/MHz)

Ref Level: 20.00 dBm RBW: 1.00 MHz . .
Aft 20 d8 VBIW- 3.00 MHz Ant1 Offset:25.50dB  Factor:0.00dB

Dector: RMS Trace: MaxHold ~ SWT: 0.020s Ant2 Offset:25,50d8  Factor:0.00dB

MK1
Freq: 5.177 GHz
Level: 4,269 dBm

-100
Center: 5,180 GHz Span: 50.000 MHz

Remark: The test plot is showing a bin by bin combined result mathematically adds two traces.

Maximum Power Density Plot Trace 1 (Ant 5) Maximum Power Density Plot Trace 2 (Ant 6)
Ref Level- 20 00 dBm RBW: 1.00 MHz Ref Level- 20 00 dBm RBW: 1.00 MHz
Aft 20dB VBW: 3.00 MHz Aft 20dB VBW: 3.00 MHz
Dector: RMS Trace: MaxHold ~ SWT: 0.020s Offset:25.50d8  Factor:0.00dB Dector: RMS Trace: MaxHold ~ SWT: 0.020s Offset:25.50d8  Factor:0.00dB
25 25
20 20
15 MK1 15 MK1
10 Freq: 5.178 GHz 10 Freq: 5.177 GHz
5 Level: 0.900 dBm 5 MK1 Level: 1.944 dBm
0 0
5 -5
10 -10
15 -15
20 -20
25 -25
30 -30
35 -35
40 -4p
45 -45
50 -50
55 55
60 60
85 85
70 70
75 75
80 80
85 85
90 90
95 95
100 100
Center: 5.180 GHz Span: 50.000 MHz Center: 5.180 GHz Span: 50.000 MHz
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<802.11ax HE20>

Maximum Power Density Plot (dBm/MHz)

RefLevel: 20.00 dBm REW: 1.00 MHz
Aft 20 dB VBIW- 3.00 MHz Ant1 Offset:25.50d8 Factor:0.00dB

Dector: RMS Trace: MaxHold  SWT: 0.020s Ant2 Offset:25.50dB Factor:0.00dB

15 MK1
Freq: 5.173 GHz
10 M
5 MK Level: 4.609 dBm

-10
-158
-20
-25
-30
-35
-40
-45
-50
-55
-60
-85
-T0
-5
-80
-85
-80
-85
-100
Center: 5,130 GHz Span: 50,000 MHz

Remark: The test plot is showing a bin by bin combined result mathematically adds two traces.

Maximum Power Density Plot Trace 1 (Ant 5) Maximum Power Density Plot Trace 2 (Ant 6)
Ref Level: 20.00 dBm RBW. 1.00 MHz Ref Level: 20.00 dBm RBW. 1.00 MHz
VBW: 3.00 MHz Aft 20 dB VBW: 3.00 MHz
Dector: RMS Trace: MaxHold ~ SWT-0.020s Offset:25.50dB  Factor:0.00dB Dector: RMS Trace: MaxHold ~ SWT: 0.020s Offset:25.50d8  Factor:0.00dg
25 25
20 20
15 MK1 15 MK1
10 Freg: 5.181GHz 10 Freg: 5.178 GHz
5 MK1 Level: 1,529 dBm 5 MK1 Level: 1.544 dBm
0 0
5 -5
10 -10
15 -15
20 -20
-25 -25
-30 -30
35 -35
40 -40
45 -45
50 -50
55 -55
80 -80
65 -85
70 -70
75 -75
80 -80
85 -85
80 80
95 95
-100 -100
Center: 5.180 GHz Span: 50.000 MHz Center: 5.180 GHz Span: 50.000 MHz
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<802.11ax HE40>

Maximum Power Density Plot (dBm/MHz)

RefLevel: 20.00 dBm REW: 1.00 MHz
Aft 20 dB VBIW- 3.00 MHz Ant1 Offset:25.50d8 Factor:0.00dB

Dector: RMS Trace: MaxHold  SWT: 0.020s Ant2 Offset:25.50dB Factor:0.00dB

15 MK1
10 Freq: 5.194 GHz
5 MK1 Level: 1.141 dBm

-10
-158
-20
-25
-30
-35
-40
-45
-50
-55
-60
-85
-T0
-5
-80
-85
-80
-85
-100
Center: 5,190 GHz Span: 100,000 MHz

Remark: The test plot is showing a bin by bin combined result mathematically adds two traces.

Maximum Power Density Plot Trace 1 (Ant 5) Maximum Power Density Plot Trace 2 (Ant 6)
Ref Level: 20.00 dBm RBW. 1.00 MHz Ref Level: 20.00 dBm RBW. 1.00 MHz
VBW: 3.00 MHz Aft 20 dB VBW: 3.00 MHz
Dector: RMS Trace: MaxHold ~ SWT-0.020s Offset:25.50dB  Factor:0.00dB Dector: RMS Trace: MaxHold ~ SWT: 0.020s Offset:25.50d8  Factor:0.00dg
25 25
20 20
15 MK1 15 MK1
10 Freq: 5.195 GHz 10 Freq: 5.194 GHz
Level: -2.001 dBm Level: -1.134 dBm

5 MK1L 5 MK1
0 0
5 5
10 10
15 15
20 20
25 25
30 30
35 35
40 40
45 45
50 50
55 55
80 80
65 65
70 70
75 75
80 80
85 85
80 80
95 95

-100 -100
Center: 5.190 GHz Span: 100.000 MHz Center: 5.190 GHz Span: 100.000 MHz
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<802.11ax HE80>

Maximum Power Density Plot (dBm/MHz)

RefLevel: 20.00 dBm REW: 1.00 MHz
Aft 20 dB VBIW- 3.00 MHz Ant1 Offset:25.50d8 Factor:0.00dB

Dector: RMS Trace: MaxHold  SWT: 0.020s Ant2 Offset:25.50dB Factor:0.00dB

15 MK1

10 Freq: 5.221 GHz
5 Level: -2.123 dBm

MK1

-10
-158
-20
-25
-30
-35
-40
-45
-50
-55
-60
-85
-T0
-5
-80
-85
-80
-85
-100
Center: 5,210 GHz Span: 120,000 MHz

Remark: The test plot is showing a bin by bin combined result mathematically adds two traces.

Maximum Power Density Plot Trace 1 (Ant 5) Maximum Power Density Plot Trace 2 (Ant 6)
Ref Level: 20.00 dBm RBW. 1.00 MHz Ref Level: 20.00 dBm RBW. 1.00 MHz
VBW: 3.00 MHz Aft 20 dB VBW: 3.00 MHz
Dector: RMS Trace: MaxHold ~ SWT-0.020s Offset:25.50dB  Factor:0.00dB Dector: RMS Trace: MaxHold ~ SWT: 0.020s Offset:25.50d8  Factor:0.00dg
25 25
20 20
15 MK1 - 15 MK1
10 Freg: 5.207 GHz 10 Freg: 5.221GHz
5 Level: -5.109 dBm 5 Level: -4.137 dBm
] MK1 ] MK1
5 -5
10 -10
15 -15
20 -20
25 -25
30 -30
35 -35
40 -40
45 -45
50 -50
55 -55
80 -80
65 -85
70 -70
75 -75
80 -80
85 -85
80 80
95 95
-100 -100
Center: 5.210 GHz Span: 120.000 MHz Center: 5.210 GHz Span: 120.000 MHz
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3.4 Unwanted Emissions Measurement

This section is to measure unwanted emissions through radiated measurement for band edge

spurious emissions and out of band emissions measurement.

3.4.1 Limit of Unwanted Emissions

(1) For transmitters operating in the 5150-5250 MHz band: all emissions outside of the 5150-5350
MHz band shall not exceed an EIRP of —27dBm/MHz.
(2) Unwanted spurious emissions falls in restricted bands shall comply with the general field strength

limits as below table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (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: The following formula is used to convert the EIRP to field strength.

'I;:_ 1000000~/30P

D

HV/m, where P is the eirp (Watts)
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EIRP (dBm)

Field Strength at 3m (dBuV/m)

-27

68.3

(3) KDB789033 D02 v02r01 G)2)c)

(i) Sections 15.407(b)(1-3) specifies the unwanted emissions limit for the U-NII-1 and U-NII-2
bands. As specified, emissions above 1000 MHz that are outside of the restricted bands are

subject to a peak emission limit of —27 dBm/MHz.

(i) Section 15.407(b)(4) specifies the unwanted emissions limit for the U-NII-3 band. A band
emissions mask is specified in Section 15.407(b)(4)(i). The emission limits are based on the use

of a peak detector.

3.4.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.4.3 Test Procedures

1. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01.

Section G) Unwanted emissions measurement.

(1) Procedure for Unwanted Emissions Measurements Below 1000 MHz

. RBW = 120 kHz
VBW = 300 kHz

Detector = Peak

Trace mode = max hold

(2) Procedure for Peak Unwanted Emissions Measurements Above 1000 MHz

RBW =1 MHz
VBW = 3 MHz
Detector = Peak

Sweep time = auto

Trace mode = max hold

(3) Procedures for Average Unwanted Emissions Measurements Above 1000 MHz

RBW =1 MHz

VBW = 10 Hz, when duty cycle is no less than 98 percent.

VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum

transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.
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2. The EUT is placed on a turntable with 0.8 meter for frequency below 1 GHz and 1.5 meter for
frequency above 1 GHz respectively above ground.

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

4. The antenna is a broadband antenna and its height is adjusted between one meter and four
meters above ground to find the maximum value of the field strength for both horizontal
polarization and vertical polarization of the antenna.

5. For each suspected emission, the EUT is arranged to its worst case and then adjust the antenna
tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the maximum
reading.

6. Radiated testing below 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading.
When there is no suspected emission found and the emission level is with at least 6 dB margin
against QP limit line, the position is marked as “-“.

7. Radiated testing above 1 GHz is performed by adjusting the antenna tower from 1 m to 4 m and
by rotating the turn table from 0 degree to 360 degrees to find the peak maximum hold reading
for scanning all frequencies. When there is no suspected emission found and the harmonic

emission level is with at least 6 dB margin against average limit line, the position is marked as “-“.

3.4.4 Test Setup

For radiated emissions below 30MHz

i | RX Antenna
- 3m -

Metal Full Soldered Ground Plane

= ..

Spectrum Analyzer / Receiver
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For radiated emissions from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

[

Spectrum Analyzer | Receiver

For radiated test from 1GHz to 18GHz

RX Antenna

l EUT 5'4— 3m —_—
""" [ == !
¢ :
|
15m !
)
Metal Full Soldered Ground Plane
oo
Spectrum Analyzer / Receiver
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For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

== ..

Spectrum Analyzer / Receiver

3.4.5 Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which starts from 9 kHz to 30 MHz, is pre-scanned and the result which is 20 dB
lower than the limit line is not reported.

There is adequate comparison measurement of both open-field test site and alternative test site -
semi-Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result came out

very similar.

3.4.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.4.7 Duty Cycle

Please refer to Appendix D.

3.4.8 Test Result of Radiated Spurious Emissions (30MHz ~ 10th Harmonic)

Please refer to Appendix B and C.
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SPORTON LAB.

3.5 Antenna Requirements

3.5.1 Standard Applicable

The use of a permanently attached antenna or of an antenna that uses a unique coupling to the

intentional radiator shall be considered sufficient to comply with the rule.

3.5.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.
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4 List of Measuring Equipment

. . Calibration
Instrument | Brand Name Model No. Serial No. [Characteristics Date Test Date Due Date Remark
Rohde & Radiation
Loop Antenna HFH2-22 100488 9 kHz~30 MHz | Sep. 20, 2022 | Sep.13, 2023 | Sep. 19, 2023
Schwarz (03CH16-HY)
» Radiation
Preamplifier EMEC EM18G40G 060801 1GHz~18GHz | Jun. 27, 2023 | Sep.13, 2023 | Jun. 26, 2024
(03CH16-HY)
SHF-EHF Horn| SCHWARZBE Radiation
BBHA9170 00993 18GHz-40GHz | Nov. 24, 2022 | Sep.13, 2023 | Nov. 23, 2023
Antenna CK (03CH16-HY)
. Radiation
Amplifier SONOMA 310N 371607 9kHz~1GHz | Jul. 03,2023 | Sep.13, 2023 | Jul. 02, 2024
(03CH16-HY)
CBL 611D & Radiation
Bilog Antenna TESEQ 00802N1D01N| 47020 & 06 | 30MHz~1GHz | Oct. 08, 2022 | Sep.13, 2023 | Oct. 07, 2023
(03CH16-HY)
-06
EMI Test ) Radiation
. Keysight N9038A(MXE) | MY57290111 | 3Hz~26.5GHz | Dec. 15, 2022 | Sep.13, 2023 | Dec. 14, 2023
Receiver (0O3CH16-HY)
EMI Test . Radiation
. Keysight N9010B MY60241055 | 3Hz~26.5GHz | Jul. 21, 2022 | Sep.13, 2023 | Jul. 20, 2023
Receiver (0O3CH16-HY)
SCHWARZBE Radiation
Horn Antenna BBHA 9120 D | 9120D-1522 | 1GHz~18GHz | Mar. 23, 2023 | Sep.13, 2023 | Mar. 22, 2024
CK (03CH16-HY)
" . Radiation
Preamplifier Keysight 83017A MY53270264 | 1GHz~26.5GHz | Dec. 09, 2022 | Sep.13, 2023 | Dec. 08, 2023
(03CH16-HY)
- Radiation
Preamplifier EMEC EM1G18G 060812 1GHz~18GHz | Dec. 26, 2022 | Sep.13, 2023 | Dec. 25, 2023
(03CH16-HY)
SUCOFLEX | EC-A5-300-5 -
HUBER + Radiation
RF Cable 102/SUCOFLE | 757,805935/4 | 30MHz~18GHz | Aug. 08, 2023 [ Sep.13, 2023 | Aug. 07, 2024
SUHNER (03CH16-HY)
X 104 ,802434/4
. Control Turn Radiation
Controller ChainTek 3000-1 N/A N/A Sep.13, 2023 N/A
table & Ant Mast (03CH16-HY)
i Radiation
Antenna Mast ChainTek MBS-520-1 N/A 1m~4m N/A Sep.13, 2023 N/A
(03CH16-HY)
) Radiation
Turn Table ChainTek T-200-S-1 N/A 0~360 Degree N/A Sep.13, 2023 N/A
(03CH16-HY)
. E3 Radiation
Software Audix RK-001136 N/A N/A Sep.13, 2023 N/A
6.2009-8-24 (03CH16-HY)
Sep. 11, 2023~ Conducted
Hygrometer TECPEL DTM-303A TP201996 N/A Nov. 17, 2022 Nov. 16, 2023
Sep. 12, 2023 (THO5-HY)
USB Power 15100041SNO Sep. 11, 2023~ Conducted
DARE RPR3006W 10MHz~6GHz | Jan. 05, 2023 Jan. 04, 2024
Sensor 10 (NO:248) Sep. 12, 2023 (THO5-HY)
Signal Rohde & Sep. 11, 2023~ Conducted
FSV40 101909 10Hz~40GHz | Aug. 09, 2023 Aug. 08, 2024
Analyzer Schwarz Sep. 12, 2023 (THO5-HY)
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5 Measurement Uncertainty

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

6.5dB

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 6000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

4.6dB

Uncertainty of Radiated Emission Measurement (6000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

45dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 56dB
of 95% (U = 2Uc(y)) '
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Appendix A. Test Result of Conducted Test Items

Report Number : FR261637-01

Test Engineer:

Sylvia Li

Temperature:

21~25

°C

Test Date:

2023/09/11~2023/09/12

Relative Humidity:

51~54

%
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TEST RESULTS DATA
26dB and 99% OBW

Report Number : FR261637-01

U-NII-1 MIMO

0, 0,

99% 26 dB IC 99% IC 99%

Dat F o i B et e I cu g e an dwicilt

Mod. Rata NTY{ CH. Njﬁ'q' (MH?) MHY) Power Limit | EIRP Limit Note

2 (s ) (dBm) (dBm)

Ant5 [ Ant6 | Ant5 [ Ant6 [ Ant5 [ Ant6 | Ant5 [ Ant6
T1a |6Mbps| 2 | 36 | 5180 | 16.48 | 16.48 | 20.64 | 20.88 - 22.17
11a |6Mbps| 2 44 5220 | 16.48 | 16.43 | 20.82 | 20.88 - 22.16
T1a |6Mbps| 2 | 48 | 5240 | 1653 | 16.43 | 20.82 | 20.94 - 22.16
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TEST RESULTS DATA

Average Power Table

FCC U-NII-1 MIMO

onuces | D8 |8 | R0
Mod. gg:: NTY CH. (Ea‘l') Power (dBi) ( dBn?;’Ver ( dBm';"' Pass/Fail

(dBm)

Ant5 | Ant6 | SUM [ Ant5 | Ant6 | Ant5| Ant6| Ant 5] Ant 6
11a |6Mbps| 2 | 36 | 5180 |11.40 |12.10 |14.77 5.90 20.67 21 Pass
11a |6Mbps| 2 | 44 | 5220 | 11.10 |12.30 | 14.75 5.90 20.65 21 Pass
11a |6Mbps| 2 | 48 | 5240 [11.10 [12.10 | 14.64 5.90 20.54 21 Pass
HT20 [MCSO| 2 | 36 | 5180 | 11.40 |12.20 | 14.83 5.90 20.73 21 Pass
HT20 [MCSO| 2 | 44 | 5220 [11.10 | 12.40 | 14.81 5.90 20.71 21 Pass
HT20 [MCSO[ 2| 48 | 5240 | 11.10 |12.10 | 14.64 5.90 20.54 21 Pass
HT40 [MCSO| 2 | 38 | 5190 | 11.40 | 12.20 | 14.83 5.90 20.73 21 Pass
HT40 |MCSO| 2 | 46 | 5230 | 11.50 | 12.20 | 14.87 5.90 20.77 21 Pass
VHT20[MCSO| 2| 36 | 5180 | 11.50 | 12.30 | 14.93 5.90 20.83 21 Pass
VHT20[MCSO0| 2 | 44 | 5220 | 11.20 |12.50 | 14.91 5.90 20.81 21 Pass
VHT20[MCSO| 2 | 48 | 5240 | 11.20 | 12.20 | 14.74 5.90 20.64 21 Pass
VHT40[MCSO| 2| 38 | 5190 | 11.50 | 12.30 | 14.93 5.90 20.83 21 Pass
VHT40[MCSO| 2| 46 | 5230 | 11.60 | 12.30 | 14.97 5.90 20.87 21 Pass
VHT80|MCSO0| 2 | 42 | 5210 | 11.20 | 12.10 | 14.68 5.90 20.58 21 Pass
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TEST RESULTS DATA
Power Spectral Density
FCC U-NII-1 MIMO
Average Average
Dat F Power PSD DG p
Mod. Rata NTY{ CH. |\/:qu' Density Limit (dBi) /lfs,f
it il 22 (dBm/MHz) (dBm/MHz) &
Ant5 | Ant6 | SUM | Ant5 [ Ant6 | Ant5 | Ant6

11a |6Mbps| 2 36 5180 4.27 14.58 8.42 Pass
11a |6Mbps| 2 | 44 5220 4.07 14.58 8.42 Pass
11a |6Mbps| 2| 48 | 5240 3.98 14.58 8.42 Pass
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26dB and 99% OBW
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U-NII-1 MIMO
0 IC 99% IC 99%
Data Freq. RU, Bar?c?véi)dth Ba2r16d\?Vinth BandWic.jth. BandWi.dth
Mod. Rate NT{ CH. (MH2) Config (MHz) (MHz) Power Limit EIRP Limit Note
: (dBm) (dBm)
Ant5 [ Ant6 | Ant5 | Ant6 | Ant5 [ Ant6 | Ant5 | Ant6
HE20 [MCS0[ 2| 36 | 5180 | Full [18.98 | 18.98 | 21.90 | 22.08 - 22.78
HE20 [MCSO[ 2| 44 [ 5220 | Full [18.93 [ 18.93 [ 21.78 | 22.08 - 22.77
HE20 [MCS0[ 2| 48 | 5240 | Full [18.93 [ 18.98 [ 21.48 | 21.60 - 22.77
HE40 [MCS0[ 2| 38 [ 5190 | Full [37.86 [ 37.96 [ 40.56 | 41.04 - 23.01
HE40 [MCSO[ 2| 46 [ 5230 | Full [37.96 | 38.06 [ 40.80 | 41.40 - 23.01
HE80 [MCS0[ 2| 42 [ 5210 | Full [77.08 | 77.08 | 82.80 | 82.80 - 23.01
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TEST RESULTS DATA

Average Power Table

FCC U-NII-1 MIMO
SEEE FCC FCcC

RU Conducted DG _
Mod. g::: NTA CH. (';/rlﬁl) Config Power (dBi) E'R(SBPr;’;”er E'ZFI;:;:;"“ Pass/Fail

. (dBm)

Ant5 [ Ant6 | SUM [ Ant5 [ Ant6 [Ant5[ Ant6 [ Ant5]Ant6

HE20 [MCSO| 2 | 36 | 5180 | Full |11.60 | 12.40 | 15.03 5.90 20.93 21 Pass
HE20 [MCSO| 2 | 44 | 5220 | Full |11.30 |12.60 | 15.01 5.90 20.91 21 Pass
HE20 [MCSO| 2 | 48 | 5240 | Full |11.30 |12.30 | 14.84 5.90 20.74 21 Pass
HE40 [MCSO| 2 | 38 | 5190 | Full |11.60 |12.40 | 15.03 5.90 20.93 21 Pass
HE40 [MCSO| 2 | 46 | 5230 | Full |11.70 | 12.40 | 15.07 5.90 20.97 21 Pass
HE80 [MCSO| 2 | 42 | 5210 | Full |11.30 |12.20 | 14.78 5.90 20.68 21 Pass
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Report Number : FR261637-01

TEST RESULTS DATA
Power Spectral Density

FCC U-NII-1 MIMO
Average Average

Dat Fr. RU Power PSD DG p
Mod. Rata NTY CH. Mﬁﬁ- Config Density Limit (dBi) /Fas.ls

ate (MHz) | = (dBm/MHz) (dBm/MHz) al

Ant5 | Ant6 [ SUM [ Ant5 | Ant6 [ Ant5 | Ant6

HE20 [mMcso| 2| 36 [ 5180 | Full 4.61 14.58 8.42 Pass
HE20 [Mcso| 2| 44 [ 5220 [ Full 4.51 1458 8.42 Pass
HE20 [Mcso| 2| 48 [ 5240 | Full 4.29 1458 8.42 Pass
HE40 [Mcso| 2| 38 [ 5190 [ Full 1.14 14.58 8.42 Pass
HE40 [Mcso| 2| 46 [ 5230 [ Full 1.06 1458 8.42 Pass
HE80 [Mcso| 2| 42 [ 5210 [ Full -2.12 14,58 8.42 Pass
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ssamonias. FCC RADIO TEST REPORT

Report No. : FR261637-01

Appendix B. Radiated Spurious Emission

Temperature : 20~25°C
Test Engineer : Bill Chang
Relative Humidity : 55~61%
Band 1 - 5150~5250MHz
WIFI 802.11ax HE8O0 Full (Band Edge @ 3m)
WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
5+6 (MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
5148.72 55.17 -18.83 74 40.29 33 11.35 29.47 194 213 P H
5147.94 47.54 -6.46 54 32.66 33 11.35 29.47 194 213 A H
* 5210 97.85 - - 82.99 32.98 11.41 | 29.53 | 194 | 213 P H
* 5210 89.55 - - 74.69 32.98 11.41 29.53 194 213 A H
5452.16 53.67 -20.33 74 38.91 32.9 11.62 | 29.76 | 194 | 213 P H
5459.72 44.42 -9.58 54 29.65 32.9 11.63 29.76 194 213 A H
802.11ax H
HES8O0 Full H
CH 42 5148.46 57.38 -16.62 74 42.5 33 11.35 29.47 326 360 P \Y,
5210MHz 5149.76 50.31 | -3.69 54 35.43 33 11.35 | 29.47 | 326 | 360 | A | V
* 5210 101.8 - - 86.94 32.98 11.41 | 29.53 | 326 | 360 P \Y
* 5210 93.56 - - 78.7 32.98 11.41 29.53 326 360 A \%
5454.12 53.55 -20.45 74 38.79 32.9 11.62 29.76 326 360 P \Y,
5375.72 44.71 -9.29 54 29.97 32.9 11.52 29.68 326 360 A \Y,
\%
Vv
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-0868 Page Number : B1 of B6

FAX : 886-3-327-0855




ssamonias. FCC RADIO TEST REPORT Report No. : FR261637-01

Band 1 5150~5250MHz
WIFI 802.11ax HE80 Full (Harmonic @ 3m)

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
5+6 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
10420 46.4 -21.8 68.2 58.19 38.7 16.64 67.13 - - P H
15630 46.51 -27.49 74 55.88 37.28 20.1 66.75 - - P H
H
H
H
H
H
H
H
H
802.11ax H
HES8O Full H
CH 42 10420 46.65 -21.55 68.2 58.44 38.7 16.64 67.13 - - P \%
5210MHz 15630 46 -28 74 55.37 | 37.28 20.1 | 66.75 - - P |V
Vv
\%
\%
\%
\%
Vv
\%
\%
\%
\%
1. No other spurious found.
2. Allresults are PASS against Peak and Average limit line.
Remark
3. The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise
floor only.
TEL : 886-3-327-0868 Page Number : B2 of B6

FAX : 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR261637-01

Emission above 18GHz

WIFI 802.11ax HE80 Full (SHF @ 1m)

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.

5+6 (MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(HIV)
38488 43.72 -24.48 68.2 57.92 43.41 -0.5 57.11 - - P H
H
H
H
H
H
H
H
H
H
H

802.11ax
H

HES8O Full
36192 43.3 -24.9 68.2 59.8 43.32 -1.1 58.72 - - P \%

SHF
Vv
\%
\%
Vv
\%
Vv
\%
\%
\%
\%
\%

1. No other spurious found.
2. All results are PASS against limit line.
Remark

The emission position marked as "-" means no suspected emission found with sufficient margin against limit line or noise|

floor only.

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR261637-01

WIFI 802.11ax HE8O0 Full (LF @ 3m)

Emission below 1GHz

WIFI Note | Frequency Level |Margin| Limit Read | Antenna | Path |Preamp| Ant | Table |Peak|Pol.
Ant. Line Level Factor Loss | Factor | Pos | Pos |Avg.

5+6 (MHz) [(dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |(cm) |(deg)|(P/A)|(HIV)
138.27 38.96 -4.54 43.5 52.11 17.58 1.69 3242 | 189 | 285 | Q | H
176.34 42.6 -0.9 43.5 57.82 15.26 1.87 32.35 154 63 Q H
230.88 42.83 -3.17 46 56.74 16.29 221 32.41 | 100 35 Q | H
475 38.5 -7.5 46 44.42 23.49 3.2 32.61 - - P H
589.1 36.47 -9.53 46 40.4 25.17 3.64 32.74 - - P H
885.9 37.1 -8.9 46 36.14 28.42 4.55 32.01 - - P H
H
H
H
H
H

802.11ax
H

HES8O Full
L 46.2 33.63 -6.37 40 49.11 16.04 0.95 32.47 100 182 Q \%
110.24 42.05 -1.45 43.5 55.94 16.98 1.52 32.39 100 307 Q \Y,
135.3 41.1 -2.4 43.5 54.33 17.51 1.67 3241 100 307 Q \%
232.28 38 -8 46 51.76 16.44 2.21 3241 100 10 Q \%
475.7 36.62 -9.38 46 42.52 23.5 3.21 32.61 - - P Vv
766.2 36.96 -9.04 46 37.59 27.62 4.26 32.51 - - P \%
885.9 33.79 -12.21 46 32.83 28.42 4.55 32.01 - - P Vv
\%
\%
\%
\%
\%

1. No other spurious found.
2. All results are PASS against limit line.
Remark

The emission position marked as

“

against limit or emission is noise floor only.

means no suspected emission found and emission level has at least 6dB margin

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any unwanted emissions shall not

exceed the level of the fundamental frequency.

! Test result is Margin limit line.

P/A Peak or Av

HIV Horizontal or Vertical

TEL : 886-3-327-0868 Page Number : B5 of B6
FAX : 886-3-327-0855




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR261637-01

A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-327-0855

WIFI Note | Frequency Level Margin Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Line Level Factor Loss | Factor | Pos Pos |Avg.
5+6 (MHz) (dBpV/m)| (dB) [(dBpV/m )| (dBpV)| (dB/m) | (dB) | (dB) |[(cm) | (deg) |(P/A)|(H/V)
802.11a 5150 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 P | H
CH 36
5180MHz 5150 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)
2. Level(dBuV/m) = Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
3. Margin (dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 5150MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
= 55.45 (dBuV/m)
2. Margin (dB)
= LevpV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuVv/m)
= -18.55(dB)
For Average Limit @ 5150MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Margin (dB) = Level(dBpyV/m) — Limit Line(dBuV/m)
= 43.54 (dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-0868 Page Number : B6 of B6




ssamonias. FCC RADIO TEST REPORT Report No. : FR261637-01

Appendix C. Radiated Spurious Emission Plots

Temperature : 20~25°C

Test Engineer : Bill Chang

Relative Humidity : 55~61%

Note symbol
-L Low channel location
-R | High channel location
TEL : 886-3-327-0868 Page Number : Clof C9

FAX : 886-3-327-0855



SPORTON LAB.

FCC RADIO TEST REPORT

Report No

. FR261637-01

Band 1 - 5150~5250MHz

WIFI 802.11ax HESO Full (Band Edge @ 3m)

WIFI

Band 1 5150~5250MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH42 5210MHz - L

5+6

Horizontal

Fundamental

1 (@Buvim)

Date: 20230813

Avg.

+ RBW:1000.000KHz VBW:0.300KHz SWT:Auto

i —
- -
s
ad s
- }
I
=g
s
oS TS e R S e e . . v e e
ey ey
sie oscHieHy sie oscrisHy
Condition :PEAK_BE_74 3m 9120D_1522_230323 HORIZONTAL Condition : PEAK(UNIT) 3m 9120D_1522_230323 HORIZONTAL
ROWHO0000KH VOW 3000 300Ks 1 SWT AT ROWA00000KH VEVT3000 000Ky SWT:Auto
o [ ) [
- =
s s
o VY s
J
s
X / J :
—==
B ) p—
350 T e
. -
R T T e
e ey
Site 2 03CH16-HY 03CH16-HY
Condition : AV6_BE_54 3m 9120D_1522_230323 HORIZONTAL Condition : AV6_54 3m 9120D_1522_230323 HORIZONTAL

RBW:1000.000KHz VBW:0.300KHz SWT:Auto

TEL : 886-3-327-0868
FAX : 886-3-327-0855

Page Number : C20of C9
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Report No. : FR261637-01

WIFI

Band 1 5150~5250MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH42 5210MHz - R

5+6

Horizontal

Fundamental

Peak

A @BuVim) Date: 20230013

adA

PEAK_BE|74
700
h
525 0
v U
350
175

T80 5210, 5230 5250, 5270, 5290, 6310, 5330, 53%0. 6370. 5300. 5410 5430, A
Frequency (MHz)
Site +03CH16-HY
Condition +PEAK_BE_74 3m 9120D_1522_230323 HORTZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Left blank

Avg.

1 aBuvim) Date: 2073.09:43
1225
105
w73

VVVIVVIVY)
709

Avo oe 54

= =
350
15

o0 G0, S 0 52 %0 510 60 G0 500 B0 S0 w0 o

Frequency Wiz

site £ 03CHI6-HY
Condition : AVG_BE_54 3m 9120D_1522_230323 HORIZONTAL

+ RBW:1000.000KHzZ VBW:0.300KHz SWT:Auto

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR261637-01

WIFI

Band 1 5150~5250MHz Band Edge @ 3m

ANT

802.11ax HE8O0 Full CH42 5210MHz - L

5+6

Vertical

Fundamental

A (@BuVim)

Date: 2023.09.13

Avg.

+ RBW:1000.000KHzZ VBW:0.300KHz SWT:Auto

ot .
- 12
wso s .
wd DAY s
o \ I M T LTI y L o)
ol )
52 ooy EX
- I e
0 s
s s
oo S S e o e o e o o oo
eens ety )
Site :03CH16-HY Site. :03CH16-HY
Condition : PEAK_BE_74 3m 9120D_1522_230323 VERTICAL Condition : PEAK(UNIT) 3m 9120D_1522_230323 VERTICAL
RBWH000.000K} 2 VOWE3000000K1 = SWT-Auto RBWH000000K}2 VBV 3000000K 2 SWTAuto
o s o -
wd w2
wso -
o FARARY -
od | -
i J i
BESU  N  EN N AV, Vo ) ot
350 :5,ur_/-—/’ﬂw
- s
NN o e o o o ;
Reavends -
Site :03CH16-HY Site. :03CH16-HY
Condition : AV6_BE_54 3m 9120D_1522_230323 VERTICAL Condition AV6_54 3m 9120D_1522_230323 VERTICAL

+ RBW:1000.000KHz VBW:0.300KHz SWT:Auto

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Report No. : FR261637-01

WIFI

Band 1 5150~5250MHz Band Edge @ 3m

ANT

802.11ax HE8O Full CH42 5210MHz - R

5+6

Vertical

Fundamental

Avg.

AvG_BE |54

a5 /\//\/r\/\/\/\y\

160 5210, 5230 5260 5270, 5290, 5310, 5330. 53%0. 5370. 5390, 5410, 5430 54t
Frequency (MHz)

site $03CHI6-HY.

Condition : AV6_BE_54 3m 9120D_1522_230323 VERTICAL

+ RBW:1000.000KHzZ VBW:0.300KHz SWT:Auto

P, vt 2023.0013
12
1059
AIATATAl
o4
oeax 74
700
350
179
L T T
reauencs (e
Site -03cHis Y
Condition : PEAK_BE_74 3m 9120D_1522_230323 VERTICAL
{RBW-I000000KHz VBWE3000000KHz SWTAsto
P vt 2023.0013
124

Left blank

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Band 1 - 5150~5250MHz
WIFI 802.11ax HE80 Full (Harmonic @ 3m)

WIFI Band 1 5150~5250MHz Harmonic @ 3m

ANT 802.11ax HE8O Full CH42 5210MHz

— , f—
B e e B B s e S B EES S ool (SR S
525/ - 52.5( -~
DO S se—— ————— wure | e P e e |
Fe— —
site o3cHte sy site oscute.
Condition : PEAK(UNIT) 3m 9120D_1522_230323 HORIZONTAL Condition : PEAK(UNIT) 3m 9120D_1522_230323 VERTICAL

Peak

Avg.

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Report No. : FR261637-01

WIFI

Band 1 5150~5250MHz Harmonic @ 3m

ANT

802.11ax HE8O Full CH42 5210MHz

5+6

Horizontal

Vertical

1 (@BuVim) Date: 20230913

ave|s4
52.

4470 14475, 14475, 14AT7. 14479, 14481, 14483, 14485, 144B7. 14480, 14401, 14493, 14405, 14497, 14
Frequency (MHz)

0

evel @BuVI Date: 20230043

aves4
52

14470 14475, 14475, 14477, 14479, 14481, 14483, 14485, 1A4ST. 14480, 14401, 14403, 14495, 14437, 14500
Frequency (MHz)

17.7G
~18G
Avg

7700 17730, 17750, 17770, 17790. 17810, 17830, 17850, 17870, 17690, 17910, 17930, 17950, 17970, 160
Frequency (MHz)

site $03CHI6-HY.

Condition : AV6_54 3m 9120D_1522_230323 HORIZONTAL

Site :03CH16-HY. Site $03CH16-HY
Condition : AV6_54 3m 9120D_1522_230323 HORTZONTAL Condition + AV6_54 3m 9120D_1522_230323 VERTICAL
A @BuVim) Date: 20230013 A @8 Date: 20230913
1225 1225
1050) 1050
a75| a75)
700 700)
aves4 AvG |54
52. 52
58 A R 6 U IS S
350 350]
175 175

HY
Condition AV6_54 3m 9120D_1522_230323 VERTICAL

7700 17730 17750, 17770, 17790, 17870, 17830, 17850, 17870, 17890, 17910, 17930, 17950, 17970, _ 181
Frequency (MHz)

£ 03CHI6-

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No

. FR261637-01

Emission above 18GHz

5GHz WIFI 802.11ax HE8O0 Full (SHF @ 1m)

WIFI

5GHz WIFI

ANT

802.11ax HE8O Full SHF

5+6

Horizontal

Vertical

Peak

Avg.

) @B Date: 2023.08-13 el (@Buvim) Date: 2023.08-13
1225 1225
1050 1054
a7 a3
PEAKNY PEAK(UN)
700 L = 700 1 1
w6 54 Av6 54
52| 525
|
PRV Mo -
T Y VMO L it PR P
15| 75|
8000 21000 Z3000. 26000 27000, 29000 31000, 39000, 35000, 37000, 40000 00 21000 23000, 25000, 27000 29000, 31000 33000, 35000 37000, 40000
requency (W)
site $03CHI6-HY site +03CHI6-HY
Condition : PEAK(UNIT) Im SHF_993_1124 HORIZONTAL Condition : PEAK(UNIT) Im SHF_993_1124 VERTICAL
Detector +Peak Detector Peak

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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Emission below 1GHz

5GHz WIFI 802.11ax HE8O0 Full (LF)

WIFI 5GHz WIFI

ANT 802.11ax HE8O Full LF

5+6 Horizontal Vertical
wd
aP| ap}
s
Wt
Py Ww — . . .
i m
" RV TR s Mo

Condition + QP 3m BILOG_47020_221008_H HORIZONTAL Condition QP 3m BILOG_47020_221008_H VERTICAL

QP/
Peak

TEL : 886-3-327-0868 Page Number : C9of C9
FAX : 886-3-327-0855
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SPORTON LAB.

Appendix D. Duty Cycle Plots

Duty :
Antenna Band Cycle(%) T(us) 1/T(kHz) |VBW Setting
5+6 5GHz 802.11ax HE8O Full RU 87.14 5420 0.18 300Hz

MIMO <Ant. 5+6>

802.11a

Ref Level 116.99 dBuV

el A A et A s ’{i S SRR IROTS I Y ¢

Function  Function Width  Function Value (M Setings

Diagram

All Markers Off

Cauple Markers
on
on

—THE END——

TEL : 886-3-327-0868 Page Number : D1 of D1
FAX : 886-3-327-0855





