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802.11ac(80M) (5.15GHZz-5.25GH2)
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8. RADIATED EMISSION MEASUREMENT
8.1. Block diagram of test setup

In 3m Anechoic Chamber Test Setup Diagram for 9KHz-30MHz

== —
.

Semi-anechoic Chamber

|

[

|

I

|

|

[

I

I 3tn

I |« .-=‘

|

} EUT and

i O Support Svatem
|

i . ]
| TUEREN TAEBLE
| L3n(Ly* om0 8m(H) —| oo,

[

1 Receiver — PC System

In 3m Anechoic Chamber Test Setup Diagram for 3S0MHz-1GHz

Semi-Anechoic 3m Chamber

V| s Antenna Elevation Varies From 1 to 4 m
A
3.0m
| P
Ia Ll
(Reference Point)
EUT
Turn Table
1.5m(L)*1.0m(W)*0_8m(H) — (Wood) 0.8m
==
AMP H Receiver — PC System
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In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

1.5m(L)*1.0m(W)* 1 5m(H)

ABSORBER TURN TABLE 1.5m

(FIBRE GLASS)

Spectrum Analyzer H PC System

AMP

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of AMP.
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8.2. Limit

9.3.1 FCC 15.205 Restricted frequency band

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9-410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546

2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435 -1626.5 90-92
4.20725-4.20775 73-74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 - 121.94 1718.8-1722.2 13.25-134
6.31175-6.31225 123 -138 2200 - 2300 14.47 - 14.5
8.291 -8.294 1499 - 150.05 2310-2390 1535-162
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7-156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29-12.293 167.72 -173.2 3332 -3339 31.2-318
12.51975-12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675-12.57725 322-3354 3600 - 4400 (3)
9.3.2. FCC 15.209 Limit.
FREQUENCY DISTANCE FIELD STRENGTHSLIMIT
MHz Meters uV/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(KHz) 67.6-20l0g(F)
0.490 ~ 1.705 30 24000/F(KHz) 87.6-20log(F)
1.705 ~ 30.0 30 30 29.54
30 ~ 88 3 100 40.0
88 ~ 216 3 150 435
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak)
Above 1000 3 54.0 dB(uV)/m (Average)

983|Page

Note: (1) The emission limits shown in the above table are based on measurements employing a CISPR

QP detector except for the frequency bands 9-90KHz, 110-490KHz and above 1000MHz.

Radiated emissions limits in these three bands are based on measurements employing an

average detector.

(2) At frequencies below 30MHz, measurement may be performed at a distance closer then that

specified, and the limit at closer measurement distance can be extrapolated by below formula:

Limita(dBUV/m)= Limitsom(dBuV/m) + 40Log(30m/3m)
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9.3.3. Limit for thisEUT

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits shown in
15.209, al the other emissions shall be at least 30dB below the fundamental emissions, or comply with
15.209 limits.

8.3. Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic
chamber.
(2) Setup EUT and assistant system according clause 2.4 and 7.2
(3) Test antenna was located 3m(except 18GHz-40GHz was 1m) from the EUT on an adjustable mast, and the antenna
used as below

table.

Test frequency range Test antenna used
9KHz-30MHz Active Loop antenna
30MHz-1GHz Bilog Broadband Antenna
1GHz-18GHz Double Ridged Horn Antenna(1GHz-18GHz)

18GHz-40GHz Horn Antenna(18GHz-40GHz)

According ANSI C63.10:2013 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the loop antenna
was positioned with its plane vertical from the EUT and rotated about its vertical axis for maximum
response at each azimuth position around the EUT. And the loop antenna also be positioned with its plane
horizontal at the specified distance from the EUT. The center of the loop is 1 m above the ground. for
measurement above 30MHz, the Trilog Broadband Antenna or Horn Antenna was located 3m from EUT,
M easurements were made with the antenna positioned in both the horizontal and vertical planes of
Polarization, and the measurement antenna was varied from 1 m to 4 m. in height above the reference
ground plane to obtain the maximum signal strength.

(4) Below pre-scan procedure was first performed in order to find prominent frequency spectrum radiated
emissions from 9KHz to 25GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT was rotated
360 degree, the antenna height was varied from 1m to 4m(Except loop antenna, it’s fixed 1m above
ground.)

(b) Change work frequency or channel of deviceif practicable.

(c) Change modulation type of deviceif practicable.

(d) new battery is used during testing

(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement produces

highest emissions.
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Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was investigated,
and no any obvious emission were detected from 18GHz to 25GHz, so below final test was performed

with frequency range from 9KHz to 18GHz.

(5) For final emissions measurements at each frequency of interest, the EUT was rotated and the antenna
height was varied between 1m and 4m in order to maximize the emission. Measurementsin both
horizontal and vertical polarities were made and the data was recorded. In order to find the maximum
emission, the relative positions of equipments and all of the interface cables were changed according to
ANSI C63.10 2013 on Radiated Emission test.

(6) The emissions from 9KHz to 1GHz were measured based on CISPR QP detector except for the
frequency bands 9-90KHz, 110-490KHz, for emissions from 9K Hz-90KHz,110K Hz-490K Hz and above
1GHz were measured based on average detector, for emissions above 1GHz, peak emissions also be
mesasured and need comply with Peak limit.

(7) The emissions from 9KHz to 1GHz, QP or average va ues were measured with EMI receiver with below

RBW
Frequency band RBW
9KHz-150KHz 200Hz
150K Hz-30MHz 9KHz
30MHz-1GHz 120KHz

(8) For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer,
and the RBW is set at IMHz, VBW is set at 3MHz for Peak measure; RBW is set at IMHz, VBW is
set at 10Hz for Average measure(according ANSI C63.10:2013 clause 4.2.3.2.3 procedure for

average measure). Peak detector is used for Peak and AV measurement both.

According to KDB 789033 v02r01 section G) 1) (d), for For measurements above 1000 MHz @ 3m distance, the limit
of field strength is computed as follows:

E[dBuV/m] = EIRP[dBm] + 95.2;

For example, if EIRP = -27dBm

E[dBuV/m] =-27 + 95.2 = 68.2dBuV/m.
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8.4. Test result(Below 30MH?2z)
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Certificate#5593.01

EUT: IO Wi-Fi 6 Dual Band 8x8:8 M odel Name. ionl2xi_h2
Indoor Access Point with
Integrated Antenna (6 dBi) [DC
& PoE powering]
Temperature: 25.4 °C Relative Humidity: 53%
Distance: 3m Test Power: AC 110V/60Hz
Polarization: -- Test Result: Pass
Test Mode: Keeping TX mode Tested By: Aman
Freq. Reading Limit Margin State
(MHz2) (dBuV/m) (dBuV/m) (dB) PIF
- - - - P
- - - - P
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value has no need

to be reported.

Distance extrapolation factor =20 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.
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Note: N/A
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TEST RESUL TS (Between 30M — 1000 MHz)

EUT: 1O Wi-Fi 6 Dual Band 8x8:8 Model Name. : ion12xi_h2
Indoor Access Point with
Integrated Antenna (6 dBi) [DC &
POE powering]
Temperature: 25.4°C Relative Humidity: 53%
Distance: 3m Test Power: AC 110V/60Hz
Polarization: Vertical Test Result: Pass
Standard: (RE) FCC PART 15E Tested By: Aman
Test Mode: Keeping TX mode
b O
]
FIE Pt 11 Bndbalion Dags B QP
] [y e = | r
|
] ﬁ,’l I . |
" Iltjg#r w-fdﬁhﬁﬁhrﬂ-.»&‘""-'i o I1:r n-'n-l"’"-.a-.-\..-l""l'mﬂ%d
i ey ﬂ'ﬂ.‘. .-l“ﬂr_ v
- g P, | AN ""'J'v
1l
(i
Sl
A
-al
000 & (2] (M| T oo

Reading Correct Measure-

No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuv dB dBuvim dBuvim dB Detector
1 * 304246 4643 -11.21 3522 4000 -478 QP
2 35 2626 3870 -11.02 27 68 4000 -12.32 QP
3 47 3688 32432 973 22 69 4000 -17.31 QP
4 71.7054 4278 -14.19 2859 4000 -11.41 QP
b 879136 4014 -11.45 2869 4000 -11.31 QP
B 045 3336 2686 hr8 32 64 46 00 -13.36 QP

The test result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = Antenna Factor + Cable Loss— Amplifier Gain + Attenuator
(3) Margin = Result - Limit
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EUT: 1O Wi-Fi 6 Dual Band 8x8:8 M odel Name. ion12xi_h2
Indoor Access Point with
Integrated Antenna (6 dBi) [DC &
PoE powering]
Temperature: 25.4°C Relative Humidity: 53%
Distance: 3m Test Power: AC 110V/60Hz
Polarization: Horizontal Test Result: Pass
Standard: (RE)FCC PART 15E Tested By: Aman
Test Mode: Keeping TX mode
FL0 dDu
(]
FI- P |5 B [achalinn [rsx A 0P
un el [
. r
& -
B .1 : . i
] | i P il
11' il ﬂ :I:-I Ii-'* - gl _IL-"'LJ'IL_%
a [l A e ——
10 it T it
0
A
-20
-
M. B0 ron [HBEZ] Lo o0 m
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB dBu“im dBuvfm dB Detector
1 * 302116 48.18 -13.21 34 97 4000 -503 apP
2 37 3017 37.38 -12.47 24 .91 4000 -1509 QP
3 43 8452 38.26 -11.74 26.52 4000 -1348 apP
4 B3.6312 39.48 -13.72 2576 4000 -1424 apP
5 80.2383 42 93 -16.08 26.85 4000 -13.15 apP
6 952 0001 3221 384 36.05 46 00 -995 QP

The test result isca

culated as the following:

(4) Result = Reading + Correct Factor
(5) Correct Factor = Antenna Factor + Cable Loss— Amplifier Gain + Attenuator
(6) Margin = Result — Limit
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TEST RESULTS (Between 1000M — 18000 M Hz)

Certificate#5593.01

EUT: IO Wi-Fi 6 Dua Band 8x8:8 M odel Name. ionl2xi_h2
Indoor Access Point with
Integrated Antenna (6 dBi) [DC &
POE powering]
Temperature: 25.4°C Relative Humidity: 53%
Distance: 3m Test Power: AC 110V/60Hz
Polarization: Vertical Test Result: Pass
Standard: (RE)FCC PART 15E Tested By: Aman
Test Mode: Keeping TX mode
1000 48N Am ; i
"
TUR Pt 200 Dadetnm LUis b Mam
£ P '8 B Ruymariers Clans § Ay 11
Lo " aen Lol
W 1 AP g WA ot \ },"
9 o, = At VA \A4 .
" Lr_.~ LM.k b\_‘-,.‘u...a.f-.“""-' - - I - ‘4' r? AVE
AN a = o - oS ¢
) femmatilr A =
ok, .
m
ae
100 S wila ook TH000,
Reading Comect  Measune-
Mo. Mk, Freq. Lewel Factor ment Limit  Chwer
MHZ RT=IIE a8 dBuVm  aBuvim @B Dalecior
1 1826 601 43 6h 2 540 45 05 7400 2895 paak
z2 1837 111 22.TSH 2.5T 25 32 54 00 -Za.6&8 an G
3 2135701 A7 04 4 44 L1237 7400 -22 77 peak
4 HMeDeEE 24 B0 4.31 28 &0 E4.00 -2 10 AN
H X 2454 225 00 a3 hAT a5 e F4.00 2264 perak
oM 2468 482 Rar G TR G5 14 400 1714 AVG
F® 5241 4390 B8 41 .51 ar.a2 .00 2332 peak
a8 LOT71 030 24 54 .54 34 10 0400 -19.90 AVG
=] 1EST 36 34 a0 14.71 4851 7400 2448 peak
10 1EQT IE 23241 14 71 aria E4.00 -18.82 BN E
11 16791.34 34 af 19 S0 Fa4 35 7400 -19 65 peak
12 21240 2032 41 61 5400 -12.39 avGE

TEQar .00

Note: Marker 5,6 & 7
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isthe intentional frequency from EUT, Hence considered as pass.

Thetest result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = Antenna Factor + Cable Loss — Amplifier Gain + Attenuator
(3) Margin = Result - Limit
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EUT: IO Wi-Fi 6 Dua Band 8x8:8 M odel Name. ionl2xi_h2
Indoor Access Point with
Integrated Antenna (6 dBi) [DC &
PoE powering]
Temperature: 25.4°C Relative Humidity: 53%
Distance: 3m Test Power: AC 110V/60Hz
Polarization: Horizontal Test Result: Pass
Standard: (RE)FCC PART 15E Tested By: Aman
Test Mode: Keeping TX mode
1000 dDuim
v i 3
i)
FLL Fest 108 Mocsebon Cles: 8§ Mat
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’ " - i ) , ‘Ll :
| Y 7N r"
f ’ W 5 Bt e o ol R 7
i 4] W | PSRN ity i — Y e
30 NPTy } N i ol
— ," < r”‘ N
2 |t
"
)
1908000 [P o 180m
Reading Comect Measure-
Mo Mk Freq. L= Factor et Limit Oer
M-z dBu i dBuim  dBuvim =] Dimtector
1 1815.052 44 30 245 48_F5 7400 -2725 peak
2 1837 111 2. Th 287 Soa2 5d 00 -28.68 AWG
3 2135 701 4F 34 4 15 0 53 Fad 00 -2347 paak
4 2148108 2716 426 31.40 s4.00 -2Z2.&0 FLbT
5 * 2454 225 A5 34 581 94115 400 1715 peak
8 X 2450482 4535 L.88 423 L4000 023 ANVG
T 4817 842 45 54 &ay 54 A1 7400 -18.18 prak
B 4046 511 el Q.03 6 e | S 00 2069 ANIGE
g8 X 5241.4390 7802 .51 By .53 400 1353 ek
10 X E5241.490 B80.36 961 B9 88 &4 00 1588 ANVE
11 16888.89 33.90 20011 S4.01 400 -15.99 perak
12 16887 .00 2128 2032 41 61 R4 00 -123D AN

Note: Marker 5,6,9 & 10isintentionally radiated frequency from the EUT.

The test result is calculated as the following:
(4) Result = Reading + Correct Factor
(5) Correct Factor = Antenna Factor + Cable Loss — Amplifier Gain + Attenuator
(6) Margin = Result - Limit
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The field strength is calculated by adding the Antenna Factor. Cable Factor & Preamplifier. The basic equation with a
sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor —Preamplifier Factor.

Average measurement was not performed if peak level lower than average limit.
No any other emissions level very low which are attenuated less than 20dB below the limit.

According to 15.31(0), The amplitude of spurious emissions from intentiona radiators and emissions from
unintentional radiators which are attenuated more than 20 dB below the permissible value need not be reported unless
specifically required elsewhere in this Part.

Hence there no other emissions have been reported.
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9. POWERLINE CONDUCTED EMISSION

9.1. Block diagram of test setup

’

"y

IACCREDITED|

Certificate#5593.01

VCP.,
Reieivew
|:| EUTP | Losd I
[
80cm
Non-Conductive Table|
LISN« ey LISN«
9.2. Power Line Conducted Emission Limits
Quasi-Peak Level Average Level
Freguenc
eeney dB(V) dB(uV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Note 1: * Decreasing linearly with logarithm of frequency.

Note 2: The lower limit shall apply at the transition frequencies.
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9.3. Test Procedure

The EUT and Support equipment, if needed, were put placed on a non-metallic table, 80cm above the
ground plane.

Configuration EUT to simulate typical usage as described in clause 2.4 and test equipment as described in
clause 10.2 of this report.

All 1/O cables were positioned to simulate typical actual usage as per ANSI C63.4.
All support equipment power received from a second LISN.

Emissions were measured on each current carrying line of the EUT using an EMI Test Receiver connected
to the LISN powering the EUT.

The Receiver scanned from 150 kHz to 30MHz for emissionsin each of the test modes.
During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) described in clause 2.4 were scanned during the preliminary test.

After the preliminary scan, we found the test mode producing the highest emission level.

The EUT configuration and worse cable configuration of the above highest emission levels were recorded
for reference of the fina test.

EUT and support equipment were set up on the test bench as per the configuration with highest emission
level in the preliminary test.

A scan was taken on both power lines, Neutral and Line, recording at least the six highest emissions.

Emission frequency and amplitude were recorded into a computer in which correction factors were used to
calculate the emission level and compare reading to the applicable limit.

The test data of the worst-case condition(s) was recorded.

The bandwidth of test receiver isset at 9 KHz.

9.4. Test Result

PASS. (See below detailed test result)

Notel: All emissions not reported below are too low against the prescribed limits.

Note2: “-----” means peak detection; “-----” means average detection
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EUT: IO Wi-Fi 6 Dual Band 8x8:8 M odel Name. ion12xi_h2
Indoor Access Point with
Integrated Antenna
(6 dBi) [DC & PoE powering]
Temperature: 24.5 °C Relative Humidity: 52%
Probe: Line Test Power: AC 110V/60Hz
Test Mode: X Test Result: Pass
Standard: (CE)FCCPART 15E QP
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L D650 401G 11.83 S1.99 55.20 -13.21 -
2 O.16858 21.13 11. .84 3IZ2.a9F G518 -Z22.18 AN
3 0. 3890 45 56 10.7& 5432 S8 .08 =3 Fd o
4 = 0. 2899 25 2T 10.TE =03 48 . -19.03 AN
= D.9788 = e A0, 20 =13, 34 960 -12.66 LA
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i 1. 7228 22 D A0 .20 4 2 s SE .0 -13.09 L
Ea 1.73328 21.29 A0 S0 3229 A 00 -132.71 AN
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Thetest result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = (LISN, 1SN, PLC or Current Probe) Factor + Cable Loss +Attenuator
(3) Margin = Result - Limit
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EUT: IO Wi-Fi 6 Dual Band 8x8:8 M odel Name. ion12xi_h2
Indoor Access Point with
Integrated Antenna
(6 dBi) [DC & PoE powering]
Temperature: 24.5 °C Relative Humidity: 52%
Probe: Neutral Test Power: AC 110V/60Hz
Test Mode: X Test Result: Pass
Standard: (CE)FCCPART 15E QP
we  aw .
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0750 Mz 30 000
Reading Correct Measure-
MNo. Mi. Freq. Lewvel Factor ment Limit Owear
MMz dEuY oB dBuw dBuw o8 Datector
1 0.1549 256.18 11.78 57.94 B5.T3 -7.79 QP
Z 0. 1554 27.59 11.78 39.3T B5.70 -16.33 PNV
3 03894 41.29 10.76 52.05 58068 -6.01 QP
4 = 032899 34.99 10.76 A5 TF5 4808 -2.31 ANG
L5 0.G400 3327 10.82 44,09 5600 -11.91 QI
5 06450 21.19 10.82 32.01 46 00 =13.99 AN
F 09747 33.13 10.89 4402 56.00 -11.98 QF
3 09787 20.F5 10,90 31.85 46 00 =14 35 PAATLE
9 1.3600 33.43 10.90 44 33 5600 =-11.67 P
10 1.3665 19.78 10.90 3068 46 00 -15.32 ANG
11 1.7298 33.80 10.80 4470 5c6.00 -11.30 oP
12 1.7341 22.51 10.90 33.41 46.00 -12.59 ANGE

Thetest result is calculated as the following:
(1) Result = Reading + Correct Factor
(2) Correct Factor = (LISN, ISN, PLC or Current Probe) Factor + Cable Loss +Attenuator
(3) Margin = Result — Limit
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10. CONDUCTED SPURIOUSEMISSIONS
Test Requirement: FCC Part 15 C section 15.407

(d) In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating. the radio
frequency power that is produced by the intentional radiator shall be at least 20
dB below that in the 100 kHz bandwidth within the band that contains the highest
level of the desired power. Based on either an RF conducted or a radiated
measurement. Provided the transmitter demonstrates compliance with the peak
conducted power limits.

Test Method: ANS| C63.10: Clause 6.7
Test Status: 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 aslisted below.

Pre-test the EUT under 2 modes: power-supplied by using the
AC adapter and power-supplied by using internal battery.
After pre-testing, we found the worst case is the test mode of
EUT power-supplied by using internal battery.

Test Configuration:

Spectium Analyzer

Fo=gs =g e gl e = |
_ﬂ_"'-..q' e [ e o
i . | [

i | o e o = ime
| 128" EUT

2§ 3§

M =L tond | able

Grvoudil Reference Mlane

Test Procedure:

1. Remove the antennafrom the EUT and then connect alow RF cable from the antenna port to the spectrum
analyzer or power meter.

2. Set the spectrum analyzer: RBW=100 KHz, VBW = 300KHz. Sweep = auto; Detector Function = Pegk. Trace
= Max Hold, Scan up through 10th harmonic.

3. Measure the Conducted Spurious Emissions of the test frequency with special test status.

4. Repeat until all the test statusis investigated.

5. Report the worse case.
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Result plot asfollows:
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