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n g T Y T Vpint
[Contor Froq 2.400000000 GHz | v Trpe: Log-Pur gt Fraquancy z Avg Type: Lag-Pwr Frequency
o T T Trig: Frea Run AvgHold> A0 TR : Trig: Fres Run HvglHakd> 30
IFada:Low RATae 26 48 Ext Gain: 0598 tEFFEEEE IFGaia:Lwwr Bhnen 25 48 Ext Gain: 08668
Mkr1 2.420 60 GHz Auto Tune: Mkr1 2.479 85 GHz Auto Tune:
1o ganin_ Ref 16.89 dBm 9.740 dBm 1o ganin_ Ref 16.89 dBm 9.049 dBm
g Center Freq, 1) Center Freq,
2 AD0000N00 GHz| 2 ARIS00000 GHz|
Starl Freq) | Start Freq)
2375000000 GHz 2458500000 GHz
Stop Freq| Stop Freq|
2425000000 GHz 2508500000 GHz
CF Step CF Step
5000000 MHz 5000000 MHz
lwto Man l, lwto Man
Freq Offset Freq Offset
DMz, DMz,
Center 2.40000 GHz Span 50.00 MHz Center 248350 GHz Span 50.00 MHz
[#Res BW 100 kHz FVEW 300 kHz Sweep 4.800 ms (1001 pis) [#Res BW 100 kHz FVEW 300 kHz Sweep 4,800 ms (1001 pis)
uza | 3, Data out af rarge The valus 20 was cipped 10 the masimum velue of 16,89, saus) uza | 3, Data out af rarge The valus 20 was cipped 10 the masimum velue of 16,89, saus

g 'ml_,'a,, et Fragquercy Hz e [T 'ml_,'a,, Fragquercy
o T Trig: Free Run AvgHold> A0 i e T Trig: Free Run AvgHold> A0
IF Gaadn: L s #Aman 26 9B Ext Gain: 05968 IF Gaadn: L s fAner 26 0B Ext Gan: 08568

MEkr1 20.231 GHz Auto Tune: MEKr1 20.206 GHz Auto Tune:

1o ganin_ Ref 16.89 dBm 52.205 dBm 1o ganin_ Ref 16.89 dBm 52.530 dBm
Center Freg Center Freg
Starl Freq) Starl Freq)
30.000000 MHz 30.000000 MHz
Stop Freq| Stop Freq|
25.000000000 GHz 25.000000000 GHz
CF Step CF Step
2497000000 GHz 2497000000 GHz
’ Man . Man
FreqOffset " FreqOffset
DMz, DMz,

Start 30 MHz Stop 25.00 GHz Start 30 MHz Stop 25.00 GHz

[#Res BW 100 kHz FVEW 300 kHz ‘Sweep 2.386 s (1001 pts) [#Res BW 100 kHz FVEW 300 kHz Sweep 2.386 s (1001 pts)

uza | 3, Data out af rarge The valus 20 was cipped 10 the masimum velue of 16,89, saus) uza | 3, Data out af rarge The valus 20 was cipped 10 the masimum velue of 16,89, saus

: Avg Typa Frequency
Trig: Free Run AvglHold:
#Arten: 26 4B Ext Gain: 0.85 dB

Ili'lli GHz

: Fanl L
FGainclow
Mkr1 16.285 GHz Auto Tung
L%,-?E'rc"' Ref 16.29 dBm 93.276 dBm

Center Freq
12515000000 GHz

StartFreq
30.000000 MHz

Stop Freq)
25000000000 GHz

Freq Offset,
0Hz

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

ez 1 Data oul of range The value 20 was clipped 1o the maximum valee of 16.89. STATUS

ANT1, 802.11ax_HE20_26T_High
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“Fasr T Trin: Free Run AvgHold:>303 Fac Fan T Tri: FreeRun AvgHeld:=30H
W Gain:Low ®Amen: 26 03 Ext Gain: 08948 W Gaia:Low #Anen: 25 63 Ext Gain: 089 dB oen
Mkr1 2,420 60 Auto Tune: Mkr1 2.479 95 Auto Tune:
19 gl Ref 16.89 dBm 9115 19 gl Ref 16.89 dBm 7.533d
g Center Freq) [ center Freg)
< 2400000000 GHz = 2483500000 GHz
StartFreq) ! i StartFreq)
2375000000 GHz 2458500000 GHz
Stop Freq| Stop Freq|
2426000000 GHaz] 2608600000 GHaz
CF Step CF Stop
6.000000 MHz 6.000000 MHz
fuito Man uite Man|
i
Freq Offset Freq Offset
DHz DHz
Scale Type Scale Type
Center 2.40000 GHz 50,00 MHz [-°9 Lo Center 2.48350 GHz 50,00 MHz [-°9 Lo
#Res BW 100 kHz FVEBW 300 kHz Sweep 4,300 ms (1001 pis) #Res BW 100 kHz FVEBW 300 kHz Sweep 4,300 ms (1001 pis)
20 1 Data out of rarge The value 20 was dipped 1o the masimum vehue of 16,89 saus) 20 1 Data out of rarge The value 20 was dipped 1o the masimum vehue of 16,89 m—
| Kayuight Toedtnum Aaslyter - Swapt 58 =T | Kayuight Toedtnum Aaslyter - Swapt 58 =T
" T " T :
Avg Type: Log-Far Fraquancy 5 Avg Type: Log-Par Fraguancy
ar Froq 12.515000000 GHz 7= Trig: FreeRun AvaHold=300 ar Froq 12.51 GHz 7= Trig: FreeRun AvgHaIg308
W Gain:L ®Aner: 26 03 Ext Gain: 08908 - W Gain:Low an Ext Gain: 08948
Mkr1 2.427 GHz Aute Tune; Aute Tune;
19 gl Ref 16.89 dBm 7.438 dBm 19 gl Ref 16.89 dBm
[ Center Freq Center Freq
T 12515000000 GHz 12515000000 GHz
StartFreq) StartFreq)
30000000 MHz 30000000 MHz
Stop Freq| Stop Freq|
26000000000 GHaz 26000000000 GHaz
CF Step CF Stop
2467000000 GHaz 2467000000 GHaz
Man ) Man
Freq Offset Freq Offset
DHz DHz
Scale Type Scale Type
Start 30 MHz 25.00 GHz |- Lo Start 30 MHz 25.00 GHz |- Lo
#Res BW 100 kHz FVEBW 300 kHz Sweep 2,386 s (1001 pis) #Res BW 100 kHz FVEBW 300 kHz Sweep 2,386 s (1001 pis)
20 @ Mo Peak Found TS, za 8 Date out af range, The value 20 was dipped 10 the masirum velue of 16,65, STAS
Kieysight Spectram Anstyzes - Swept &4 |
® 150
L1 3 000000 GHz Avg Type: Log-Pwr Frequency
PHO: Fam g 17H: Free Run Avg|Hold:>3030
IFGainLow SAren: 26 dB Ext Gain: -0.89 dB
Mkri 21.354 GHz Auto Tune,
10 dBidiv  Ref 16.89 dBm 51.329 dBm
Log Y
Center Freq)
12515000000 GHz
StartFreq
30.000000 MHz]
Stop Freq|
25000000000 GHz
CF Step
2497000000 GHz
¢ laute Man
|
Freq Offset,
0Hz
Scale Type
Start 30 MHz Stop 25.00 GHz |-°¢ Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 2,986 5 (1001 pts)
ez 1 Data oul of range: The value 20 was clipped 1o the maximum valee of 16.89. ETATUR
ANT2, 802.11ax_HE20_26T_High
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4.5 Radiated Emission

Test Location
X 10 m SAC (test distance : [ | 10 m, [X] 3 m)
Xl 3 m SAC (test distance : 3 m)

Test Procedures

KDB 558074 - Section 8.5, 8.6
ANSI C63.10-2013 - Section 11.11, 11.12
RSS-Gen - Section 6.13

1) In the frequency range of 9 kHz to 30 MHz, magnetic field is measured with Loop
Antenna. The Test Antenna is positioned with its plane vertical at 1m distance from the
EUT. The center of the Loop Test Antenna is 1m above the ground. During the
measurement the Loop Test Antenna rotates about its vertical axis for maximum
response at each azimuth about the EUT.

2) In the frequency rage above 30 MHz, Bi-Log Test Antenna(30 MHz to 1 GHz) and Horn
Test Antenna(above 1 GHz) are used. Test Antenna is 3m away from the EUT. Test
Antenna height is carried from 1m to 4m above the ground to determine the maximum
value of the field strength. The emissions levels at both horizontal and vertical
polarizations should be tested.

Test Settings:
Frequency Range = 9 kHz ~ 1 GHz

a) RBW = 100 kHz for f < 1 GHz, 9 kHz for f < 30 MHz
b) VBW = RBW

c) Detector = CISPR Quasi-peak d) Sweep time = auto couple

- Peak

Frequency Range = 1 GHz ~ 25 GHz (2.4 GHz 10" harmonic)

a) RBW = 1 MHz

b) VBW = 3 x RBW ¢) Detector = Peak

d) Sweep time = auto e) Trace mode = max hold

- Average (duty cycle = 98%)

Frequency Range = 1 GHz ~ 25 GHz (2.4 GHz 10" harmonic)

a) RBW = 1 MHz

b) VBW = 3 x RBW ¢) Detector = RMS

d) Sweep time = auto e) Averaging type = power (i.e., RMS)

f) Trace mode = average (at least 100 traces)

QF-QP15-03 R101 Rev.0
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- Average (duty cycle < 98%o, duty cycle variations are less than £2%)

Frequency Range = 1 GHz ~ 25 GHz (2.4 GHz 10" harmonic)

a) RBW = 1 MHz
b) VBW = 3 x RBW

d) Sweep time = auto

f) Trace mode = average (at least 100 traces)

¢) Detector = RMS

e) Averaging type = power (i.e., RMS)

A correction factor shall be added to the measurement results prior to comparing to the
emission limit in order to compute the emission level that would have been measured had

the test been performed at 100 % duty cycle.

If power averaging (RMS) mode, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

Test mode Duty Cycle Factor (dB)
802.11b 0.00
802.119g 0.12
802.11n_HT20 0.13
802.11ax_HE20_SU 0.31
802.11ax_HE20_26T 0.24

Limit :

FCC Part 15 § 15.205 (a) Except as shown in paragraph (d) of this section, only

spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37626-8.38675 73-74.6 399.9-410 2690-2900 10.6-12.7
10.495-0.505 8.41425-8.41475 74.8-75.2 608-614 3260-3267 13.25-13.4
2.1735-2.1905 12.29-12.293 108-121.94 960-1240 3332-3339 14.47-14.5
4.125-4.128 12.51975-12.52025 123-138 1300-1427 3345.8-3358 15.35-16.2
4.17725-4.17775 | 12.57675-12.57725 149.9-150.05 1435-1626.5 3600-4400 17.7-21.4
156.52475-
4.20725-4.20775 13.36-13.41 156.52525 1645.5-1646.5 4500-5150 22.01-23.12
6.215-6.218 16.42-16.423 156.7-156.9 1660-1710 5350-5460 23.6-24
6.26775-6.26825 16.69475-16.69525 162.0125-167.17 1718.8-1722.2 7250-7750 31.2-31.8
6.31175-6.31225 | 16.80425-16.80475 167.72-173.2 2200-2300 8025-8500 36.43-36.5
8.291-8.294 25.5-25.67 240-285 2310-2390 9000-9200 2Above 38.6
8.362-8.366 37.5-38.25 322-335.4 2483.5-2500 9300-9500

L Until February 1, 1999, this

2 Above 38.6

8 15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of

restricted band shall be 0.490-0.510 MHz.

emissions appearing within these frequency bands shall not exceed the limits shown is

Section 15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in

Section 15.209 shall be demonstrated using measurement instrumentation employing a

CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section

15.209 shall be demonstrated based on the average value of the measured emissions.

The provisions in Section 15.35 apply to these measurements.
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FCC Part 15 § 15.209 (a) Except as provided elsewhere in this Subpart, the emissions from

an intentional radiator shall not exceed the field strength levels specified in the following

table :

Frequency(MHz) Field Strength Field Strength _Deasurement
uV/m@3m dBuV/m@3m Distance (meters)

0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705-30 30 - 30
30-88 100** 40 3
88-216 150** 43.5 3
216-960 200** 46 3
Above 960 500 54 3

** Except as provided in 15.209(g).fundamental emissions from intentional radiators

operating under this Section shall not be located in the frequency bands 54-72MHz, 76-
88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency bands is
permitted under other sections of this Part, e.g.15.231 and 15.241.

Note :

1) For above 1 GHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with
a peak detector function, corresponding to 20 dB above the maximum permitted average

limit.

2) For above 1 GHz, limit field strength of harmonics : 54 dBuV/m@3m (AV) and

74 dBUV/m@3m (PK)

We have done all test mode.

The worst-case antenna configuration and Test mode are determined to be as follows.

802.11b mode : ANT1, ANT2

802.11g mode : ANT1 + ANT2 (MIMO)
802.11n mode : ANT1 + ANT2 (MIMO)
802.11ax mode : ANT1 + ANT2 (MIMO)

So the results are only attached worst cases.
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802.11ax Test RU Index for Tones

Test RU offset

Bandwidth | Frequency -
Mode Tones Spurious
MHz MHz
( ) ( ) Band Edge | ~ .~
0 -
26T - 4
2412
SuU 61 61
26T - 4
802.11ax 20 2 442
SuU - 61
26T - 4
2 472
8 -
SuU 61 61
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Test Setup:

1) For field strength of emissions from 9 kHz to 30 MHz

l'\IL
-
B
it
L L

Turn Table+

| S

< 80cm =

AN
DN
‘\

>

Test Antenna Receiver Preamplifier«

2) For field strength of emissions from 30 MHz to 1 GHz

Test Antenna+

= 1m ___ dm =«

>

Tum Table«

AN
DD §

== Receiver+ Preamplifier+
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3) For field strength of emissions above 1 GHz

Tum Tablev -

=< 15m>
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Test results

1) 9 kHz to 30 MHz

Test mode : Transmitter (Worst Case)

The requirements are:

|Z| Complies

Test Data

[da(uv/m)]

5C_9

<3m(Loop) FCC PARTI1

Limit(QP)
<[9-30]Tx_2.4GHz(WCAS43

SpectrumiH,PK)
Spectrum(V,PK)

30.000
[MHz]

10.000

1.000

Freguency

0.100

Margin [dB]

Limit
[dB(uV/m)]

Level
[dB(uV/m)]

c.f
[dB(1/m)]

Reading
[dBuV]

()

Frequency
[MHZz]

The emissions 9 kHz to 30 MHz were 20 dB lower than the limit.

Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z

axis), lie-down positon(X,Y axis). The worst emission was found in lie-down position(Y

axis) and the worst case was recorded.
2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.

R101 Rev.0
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Test mode : Transmitter (simultaneous transmissions BDR + DTS)

TK
CTK Co., Ltd.
Test Data

Tl P e of Gl By Ceagcstion

The requirements are:

X complies

<3m(Loop) FCC PART15C_{
Limit(QP)

<[9-30]Tx_BDRand2 .4GHz
Spectrumi(H,PK)
Spectrum(V,PK)

Margin [dB]
R101 Rev.0

Limit
[dB(uvV/m)]

30.000
[MHz]

10.000
Level
[dB(uv/m)]

c.f
[dB(1/m)]

1.000

Freguency

Reading
[dBuV]

0.100
The emissions 9 kHz to 30 MHz were 20 dB lower than the limit.

()

|2na]

axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y

axis) and the worst case was recorded.
2. Result = Reading + c.f(Correction factor)

[MHZz]

Frequency
1. The unwanted emission was measured in the following position: EUT stand-up position(Z

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.

Remark :

QF-QP15-03
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Tl P e of Gl By Ceagcstion

Test mode : Receiver (Worst Case)

The requirements are:

X complies

Test Data

<3mlLoop) FCC PART15C_{
Limit(QP)

<[9-30]Rx_2.4GHz(WCAS4
Spectrum(H.PK)
Spectrum(V,PK)

0.100

30.000

[

10.000

1.000

Frequency

MHz]

Margin [dB]

Limit
[dB(uV/m)]

Level
[dB(uV/m)]

c.f
[dB(1/m)]

Reading
[dBuV]

)

Frequency
[MHZz]

The emissions 9 kHz to 30 MHz were 20 dB lower than the limit.

Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z

axis), lie-down positon(X,Y axis). The worst emission was found in lie-down position(Y

axis) and the worst case was recorded.
2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.

R101 Rev.0
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2) 30 MHz to 1 GHz
Test mode : Transmitter (Worst Case)

The requirements are:

X complies
Test Data
[dB(uv/m}]
L : : T T 1 7 1] <3mFCC Class B>
- i S R | | | A R Limit(QP)
C | S R | | | pooror o <[30-1000] T WLANZ. 4(W(
50 I — I I I —— Spectrum(H,PK}
oo ! ! L0 b || T Spectrum(V,PK)
L 1 1 1 P :| ] 1 1 1 1 [ —— Suspected I‘em[—l)
C ' A ol | . Suspected ltem(V)
a0 —t———++1 | —+——+—++—++1 —©— Final ltem(H,QP)
A | 00 4|~ Final ltem(V.QP)
= C i R T T ' | | S R
= 1 | | 1 | | | | | | | |
g 0 T EENEEETF
- H RS i i
zo%.-a‘h-eai- _Ai.
C i dntal g i i R R
L BN IR
10 g e
C i R T T | | | R R
C i R T T | | | R R
0 1 | | 1 | | | | | | | | | 1
30.000  50.000 100.000 500.000 1000.000
Frequency [MHz]
Final Result
No. Freguency (P) Reading c.f Result Limit Margin Height Angle
QP P QP QP
[MHz] [dB(uVv)] [dB(1/m)] [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deg]
1 42.974 40.9 -12.8 28. 1 40.0 11.9  100.0 165.0
2 47.096 V 42.0 -15.1 26.9 40.0 13.1 100.0 349.0
3 140.580 H 46.5 -11.9 34.6 43.5 8.9 208.0 205.0
4 225081 H 52.4 -12.9 39.5 46.0 6.5 208.0 37.0
5 239.278 H 52.4 -11.0 41.4 46.0 4.6  100.0 4.0
6  666.441 V 34.6 1.0 35.6 46.0 10.4  100.0 135.0
Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
axis), lie-down positon(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

QF-QP15-03 R101 Rev.0
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Test mode : Transmitter (simultaneous transmissions BDR + DTS)

The requirements are:

X complies
Test Data
[dB(uV/m)]
S A : : T 1 1 1 1 1] <3mFCC Class B>
- i T R i i i R R B Limit(QP)
i X X o , , . , A <[30-1000]Tx_BT1_BDRandg
50 I — T i i i — Spectrum(H,PK)
oo ! ! p L vy || T Spectrum(V.PK)
C | A N i T I —+=—— Suspected ltem(H)
i l A T l ' . Suspected Itermn(V)
40 i — 1 i i i —— ——— —<— Final ltem(H,QP)
I : : i\ 1 1.1 11| T ¢ Finalltem(V.QP)
= C i T R i i T I R
= | | 1 | | | | 1 | | | |
LTl T 3 A TR
oy ! L
,'q" ll| I o 1 [
20 [y tATT —— =
S TR | SEERE
ALY | | o
10— ol | R
r i T R i i i T I R
C i T i i | I N
O | | 1 | | | | | 1 | | | | |
30,000 50,000 100,000 500.000 1000.000
Frequency [MHz]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle
QP aP QP ap
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 38.851 V 36.0 -10.1 25.9 40.0 14.1 100.0 112.0
2 42.974 41.5 -12.8 28.7 40.0 11.3 100.0 2839.0
3 A47.096 W 43.0 -15.1 27.9 40.0 12.1 100.0  282.0
4 135.366 H 45.7 -11.7 34.0 43.5 9.5 200.0 214.0
5 222.424  H 52.4 -13.0 39.4 46.0 6.6 101.0 8.0
5] 666.563 34.1 1.0 35.1 46.0 10.9 100.0 152.0
Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain
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Test mode : Receiver (Worst Case)

The requirements are:

X complies
Test Data
[dB(uv/m)]
O —— 7 : : T 1 1 1 7] <3m FCC Class B>
- | I T i i i ST Limit(QP)
C P ! ! Voo e <[30-1000]Rx_WLANZ.4(W(
50 I — I I I — Spectrum(H,PK)
A A R U A ! L b b b || T Speectrum(V.PK)
L 1 1 1 P :| 1 1 1 1 [ —a— Suspected I‘em(—l}
C ' A . | | . Suspected ltem(V)
40 I — T I I I — 1 —=— Final ltem(H,QP)
i I A R | | | AR —=— Final ltem(V.QP)
= C i I T T | | | A FE
= i | | 1 | | I | | | | | |
g S0 : T T ]
Il i &
N KA . S
20 [} ] | 1 ] ] 1 ] ] ] 1
AR K | SR
- Bl I
10 TR T
C | I T T | | | A
L | I T T | | | A
O 1 | | 1 | | | | | | | | | 1
30.000 50.000 100.000 500.000 1000.000
Freguency [MHz]
Final Result
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle
QP aP QP ap
[MHz ] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 38.851 VW 38.4 -10.1 28.3 40.0 1.7 101.0 288.0
2 42.974 W 43.6 -12.8 30.8 40.0 9.2 101.0  329.0
3 141.065 H 46.0 -11.9 34.1 43.5 9.4 209.0 218.0
4 235.185 H 45.9 -11.7 34.2 46.0 11.8 101.0  251.0
5 251.160 H A4 2 -0.4 34.8 46.0 11.2 101.0 8.0
6 663.774 W 34.9 1.0 35.9 46.0 10.1 101.0  218.0
Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
axis), lie-down positon(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

QF-QP15-03 R101 Rev.0
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3) above 1 GHz

The requirements are:

X complies

Test Data
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Test mode : Transmitter (802.11b, ANT1)

Low (2 412 MHZ2)

. . Duty . .
FRE L ® Re?,‘f('”g Rei‘\jl'”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” MEX\Q/"”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2389.74 |H| 54.0 | -—-- -3.1 509 | - | - 740 | - 23.1 | ———--
2389.38 | H| --—-- 43.3 3.1 | - 40.2 00 | - 540 | ----- 13.8
2387.32|V| 56.6 | --—-- -3.1 535 | e | e 740 | - 205 | -----
2387.19 |V | -—-- 45.4 31 | - 42.3 00 | - 540 | ----- 11.7

Mid (2 442 MHZz)

. . Duty . .
FRE L ® RelidK'ng Rei‘\j/'ng c.f Level PK | Level AV cycle Limit PK Limit AV M?;Ig'n MEX\?""
[dB(1/m)]|[dB(uvV/m)]|[dB(uV/m)]| Factor |[dB(uvV/m)]|[dB(uVv/m)]
[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
The emissions above 1 GHz were 20 dB lower than the limit.

High (2 472 MHZz)

. . Duty . .
Frequency ® Re";‘,?('”g Rei‘f}”g c.f Level PK Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
248581 |H| 60.0 | -——-- 25 575 | = | - 740 | - 16.5 | -——--
248532 |H| --—-- 50.7 25 | - 48.2 00 | - 540 | ----- 5.8
248551 |V | 61.1 | --—--- -2.5 58.6 | - | - 740 | - 15.4 | —----
248551 |V | --—-- 53.3 25 | - 50.8 00 | - 540 | ----- 3.2

Remarks

. unw. ission w u i Wi ition: -u iti
1. The unwanted emission was measured in the following position: EUT stand osition(Z

axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

. Peak Result = Reading + c.f(Correction factor)

Average Result = Reading + c.f(Correction factor) + Duty Cycle Factor

QF-QP15-03

. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmitter (802.11b, ANT2)

Low (2 412 MHZ2)

. . Duty . .
FRE L ® Re?,‘f('”g Rei‘\jl'”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” MEX\Q/"”
[dB(1/m)]|([dB(uV/m)] | [dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2 387.60 55.0 | --——- -3.1 51.9 | - | - 740 | - 221 | -——--
238793 | H| -——-- 44.3 3.1 | - 41.2 00 | - 540 | ----- 12.8
2 388.39 55.5 | ----- -3.1 524 | eeeem | e 740 | - 21.6 | --—---
238533 |V | -——-- 41.3 31 | - 38.2 00 | - 540 | ----- 15.8

Mid (2 442 MHZz)

. . Duty . .
FRE L ® RelidK'ng Rei‘\j/'ng c.f Level PK | Level AV cycle Limit PK Limit AV M?;Ig'n MEX\?""
[dB(1/m)]|[dB(uvV/m)]|[dB(uV/m)]| Factor |[dB(uvV/m)]|[dB(uVv/m)]
[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
The emissions above 1 GHz were 20 dB lower than the limit.

High (2 472 MHZz)

. . Duty . .
Frequency ® Re";‘,?('”g Rei‘f}”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2 486.10 59.6 | --—- 25 571 | - | - 740 | - 16.9 | -——--
248554 |H | --—-- 52.3 25 | - 49.8 00 | - 540 | ----- 4.2
2 485.21 58.5 | ----- -2.5 56.0 | - | - 740 | - 18.0 | -----
248559 |V | --—-- 46.2 25 | - 43.7 00 | - 540 | ----- 10.3

Remarks

1. The unwanted emission was measured in the following position: EUT stand-up position(Z

axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

. Peak Result = Reading + c.f(Correction factor)

Average Result = Reading + c.f(Correction factor) + Duty Cycle Factor

QF-QP15-03

. Correction factor = Antenna factor + Cable loss - Amp Gain
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Low (2 412 MHZ2)

Test mode : Transmitter (802.119g)

. . Duty . .
FRE L ® Re?,‘f('”g Rei‘\jl'”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” MEX\Q/"”
[dB(1/m)]|([dB(uV/m)] | [dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2 386.22 67.8 | -——- -3.1 647 | - | - 740 | - 9.3 | ———--
2390.00 | H| --—--- 475 3.1 | - 44.4 01 | - 540 | ----- 9.5
2 385.24 70.6 | --—-- -3.1 675 | - | - 740 | - 6.5 | -----
2389.82 |V | -—-- a47.7 31 | - 44.6 01 | - 540 | ----- 9.3

Mid (2 442 MHZz)

. . Duty . .
FRE L ® RelidK'ng Rei‘\j/'ng c.f Level PK | Level AV cycle Limit PK Limit AV M?;Ig'n MEX\?""
[dB(1/m)]|[dB(uvV/m)]|[dB(uV/m)]| Factor |[dB(uvV/m)]|[dB(uVv/m)]
[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
The emissions above 1 GHz were 20 dB lower than the limit.

High (2 472 MHZz)

. . Duty . .
Frequency ® Re";‘,?('”g Rei‘f}”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2 483.82 70.2 | -—-- 25 67.7 | - | - 740 | - 6.3 | ———-
2486.78 | H | --——-- 54.4 25 | - 51.9 01 | - 540 | ----- 2.0
2 483.54 70.0 | ---- -2.5 675 | - | - 740 | - 6.5 | -----
248411 |V | --—-- 54.4 25 | - 51.9 01 | - 540 | ----- 2.0

Remarks

1. The unwanted emission was measured in the following position: EUT stand-up position(Z

axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

. Peak Result = Reading + c.f(Correction factor)

Average Result = Reading + c.f(Correction factor) + Duty Cycle Factor

QF-QP15-03

. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmitter (802.11n_HT20)

Low (2 412 MHZ2)

. . Duty . .
FRE L ® Re?,‘f('”g Rei‘\jl'”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” MEX\Q/"”
[dB(1/m)]|([dB(uV/m)] | [dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2383.44|H| 67.0 | --—-- -3.1 63.9 | - | 740 | - 10.1 | -----
2389.84 | H| --—- 46.6 7% A — 435 01 | - 54.0 | --—-- 10.4
2387.22|v| 712 | -—-- -3.1 68.1 | - | - 740 | - 5.9 | --—--
2389.68 |V | ----- 45.8 -3.1 | - 42.7 0.1 | - 540 | --—- 11.2

Mid (2 442 MHZz)

. . Duty . .
FRE L ® RelidK'ng Rei‘\j/'ng c.f Level PK | Level AV cycle Limit PK Limit AV M?;Ig'n MEX\?""
[dB(1/m)]|[dB(uvV/m)]|[dB(uV/m)]| Factor |[dB(uvV/m)]|[dB(uVv/m)]
[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
The emissions above 1 GHz were 20 dB lower than the limit.

High (2 472 MHZz)

. . Duty . .
Frequency ® Re";‘,?('”g Rei‘f}”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2484.72 |H| 68.4 | --—--- -2.5 659 | - | 740 | - 8.1 | -—--
2484.73 | H| ----- 52.4 -25 | - 49.9 0.1 | - 540 | --—-- 4.0
248523 |V | 69.2 | --—--- -2.5 66.7 | - | - 740 | - 7.3 | -
2483.62 |V | ----- 53.7 -25 | - 51.2 0.1 | - 540 | --—- 2.7

Remarks

1. The unwanted emission was measured in the following position: EUT stand-up position(Z

axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

. Peak Result = Reading + c.f(Correction factor)

Average Result = Reading + c.f(Correction factor) + Duty Cycle Factor

QF-QP15-03

. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmitter (802.11ax_HE20_SU)

Low (2 412 MHZ2)

. . Duty . .
FRE L ® Re?,‘f('”g Rei‘\jl'”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” MEX\Q/"”
[dB(1/m)]|([dB(uV/m)] | [dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2 387.165| H 66 | ----- -3.1 629 | - | - 74 | - 11.1 | -----
2388.919| H | --—--- 48.7 31 | - 45.6 03 | - 54 | -——-- 8.1
2388.473| V| 705 | ----- -3.1 67.4 | - | - S IR—— 6.6 | ---—--
2388.315| V| --—-- 48 31 | - 44.9 03 | - 54 | -——-- 8.8

Mid (2 442 MHZz)

. . Duty . .
FRE L ® RelidK'ng Rei‘\j/'ng c.f Level PK | Level AV cycle Limit PK Limit AV M?;Ig'n MEX\?""
[dB(1/m)]|[dB(uvV/m)]|[dB(uV/m)]| Factor |[dB(uvV/m)]|[dB(uVv/m)]
[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
The emissions above 1 GHz were 20 dB lower than the limit.

High (2 472 MHZz)

. . Duty . .
Frequency ® Re";‘,?('”g Rei‘f}”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2484.313| H| 67.3 | --—-- 25 648 | - | - 74 | - 9.2 | ———-
2483.819| H| --—--- 52 25 | - 495 03 | - 54 | -——-- 4.2
2483.769| V| 701 | ---—-- -2.5 67.6 | - | - S IR—— 6.4 | --—--
2 483.506| V | --—-—-- 51.9 25 | - 49.4 03 | - 54 | -——-- 4.3

Remarks

1. The unwanted emission was measured in the following position: EUT stand-up position(Z

axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

. Peak Result = Reading + c.f(Correction factor)

Average Result = Reading + c.f(Correction factor) + Duty Cycle Factor

QF-QP15-03

. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Transmitter (802.11ax_HE20_ 26T)

Low (2 412 MHZ2)

. . Duty . .
FRE L ® Re?,‘f('”g Rei‘\jl'”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” MEX\Q/"”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2 369.79 66.7 | --——- -3.1 63.6 | - | - 740 | - 10.4 | ——--
2387.37 |H| -—-- 49.4 30 | - 46.6 024 | - 540 | ----- 7.4
2 368.45 69.5 | ---—-- -3.1 66.4 | - | - 740 | - 7.6 | --—--
234361 |V | -—-- 49.7 31 | - 46.8 024 | - 540 | ----- 7.2

Mid (2 442 MHZz)

. . Duty . .
FRE L ® RelidK'ng Rei‘\j/'ng c.f Level PK | Level AV cycle Limit PK Limit AV M?;Ig'n MEX\?""
[dB(1/m)]|[dB(uvV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]
[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
The emissions above 1 GHz were 20 dB lower than the limit.

High (2 472 MHZz)

. . Duty . .
Frequency ® Re";‘,?('”g Rei‘f}”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[dB(1/m)]|([dB(uV/m)]|[dB(uV/m)]| Factor |[dB(uV/m)]|[dB(uVv/m)]

[MHZz] [dBuV] | [dBuV] [dB] [dB] | [dB]
2 483.54 74.9 | -——-- 25 724 | | - 740 | - 1.6 | -—--
248354 |H| --—-- 49.7 25 | - 47.4 024 | - 540 | ----- 6.6
2 483.51 71.9 | -—-- -2.5 69.4 | - | - 740 | - 4.6 | --—--
248354 |V | -—-- 50.3 25 | - 48.0 024 | - 540 | ----- 6.0

Remarks

1. The unwanted emission was measured in the following position: EUT stand-up position(Z

axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

. Peak Result = Reading + c.f(Correction factor)

Average Result = Reading + c.f(Correction factor) + Duty Cycle Factor

QF-QP15-03

. Correction factor = Antenna factor + Cable loss - Amp Gain
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Test mode : Receiver (Worst Case)

. . Duty . .
G| UEnEsy @ ReEF‘,dK'”g Rei‘\j/'”g cf Level PK | Level AV | Cycle Limit PK | Limit AV Mi,rlg'” MEX\?'”
[MHz] [dBuV] | [dBuV] [dB(1/m)]|[dB(uvV/m)] | [dB(uv/m)] Fl?dcéa)r [dB(uV/m)] | [dB(uV/m)] [dB] [dB]

The emissions above 1 GHz were 20 dB lower than the limit.

Remarks

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
axis), lie-down position(X,Y axis). The worst emission was found in lie-down position(Y
axis) and the worst case was recorded.

2. Peak Result = Reading + c.f(Correction factor)
Average Result = Reading + c.f(Correction factor) + Duty Cycle Factor

3. Correction factor = Antenna factor + Cable loss - Amp Gain

QF-QP15-03 R101 Rev.0
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4.6 AC Conducted Emissions

Frequency Range of Measurement

150 kHz to 30 MHz

Instrument Settings
IF Band Width: 9 kHz

Test Procedures

RSS-Gen - Section 8.8

Module has been tested by mounting the End product(Printer).

The EUT was placed on a non-metallic table 0.8m above the metallic, grounded floor

and 0.4m from the reference ground plane wall. The distance to other metallic surfaces

was at least 0.8m.

Amplitude measurements were performed with a quasi-peak detector and an average

detector.

Limit
- 15.207(3)

Frequency (MHz)

Conducted Limit (dBuV)

Quasi-peak Average™**

0.15~0.5 66 to 56* 56 to 46*
0.5~5 56 46
5~30 60 50

* The level decreases linearly with the logarithm of the frequency.

** A linear average detector is required.

Test Results

The requirements are:

Xl complies

QF-QP15-03
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Test Data
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Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBpv) | Time (kHz) (dB) | (dB) | (aBpv)
(ms)
0.168000 49.7 | 1000.0 9.000 | On__[L1 9.8 153  65.1
0.186000 46.2 | 1000.0 9.000 [ On__ [ L1 0.8 18.0 4.2
0.276000 37.6 | 1000.0 9.000 [ On__ [ L1 0.8 234|609
0.388500 37.2 | 1000.0 9.000 [ On___[L1 10.0 20.9 58.1
0.528000 43.9 | 1000.0 9.000 [ On__ | L1 10.0 124 56.0
0.541500 44.3 | 1000.0 9.000 | On |11 10.0 117  56.0

Final Result 2

Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) {dBpv) | Time (kHz) (dB) | (dB) | (dBpV)
(ms)
0.168000 36.1 | 1000.0 0.000[On__ | L1 0.8 18.9 55.1
0.415500 31.8 | 1000.0 0.000[On__ | L1 10.0 15.8| 475
0.532500 39.9 | 1000.0 0.000[On__ | L1 10.0 6.1 46.0
0.537000 40.0 | 1000.0 0.000 | On__ |11 10.0 6.0  46.0
0.663000 28.4 | 1000.0 9.000[on 11 9.9 17.6] 460
0.829500 27.7 1000.0 9.000[On__ [ L1 9.8 183 46.0

QF-QP15-03 R101 Rev.0
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Final Result 1

Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin Limit
(MHz) (dBpV) Time (kHz) (dB) (dB) (dBpV)
(ms)
0.150000 51.7 | 1000.0 9.000 | On N 9.8 143 66.0
0.190500 45.9 | 1000.0 9.000 | On N 9.8 18.2 G4.0
0.231000 40.1 | 1000.0 9.000 | On N 9.8 22.3 62.4
0.420000 35.6 | 1000.0 9.000 | On N 10.0 21.9 574
0.528000 43.8 | 1000.0 9.000 | On N 10.0 12.2 56.0
0.541500 44.2 | 1000.0 9.000 ] On N 10.0 11.8 56.0

Final Result 2

Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit
(MHz) (dBuv) Time (kHz) (dB) (dB) (dBuv)
(ms)
0.159000 36.8 [ 1000.0 9.000 [ On N 9.8 18.7 55.5
0.415500 31.1 ( 1000.0 9.000 [ On M 10.0 16.5 47.5
0.532500 39.9 [ 1000.0 9,000 [ On N 10.0 6.1 46.0
0.537000 39.9 [ 1000.0 9.000 [ On N 10.0 6.1 46.0
0.663000 27.4 | 1000.0 9.000 [ On N 9.9 18.6 46.0
0.829500 26.3 | 1000.0 9.000 [ On N 9.8 19.7 46.0
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APPENDIX A — Test Equipment Used For Tests

Eg‘j{;;g;t Manufacturer Model No. Serial No. Cal?i?otr?azt)n Due Date
1 Signal Analyzer Agilent N9020A MY50200096 2021-01-24 2022-01-24
2 Signal Analyzer Agilent N9020A MY50510240 2021-07-19 2022-07-19
3 Signal Generator Rohde & Schwarz SMB100A 175528 2021-04-12 2022-04-12
4 EMI Test Receiver Rohde & Schwarz ESCI7 100814 2020-10-20 2021-10-20
5 Bilog Antenna Schaffner CBL6111C 2551 2020-05-26 2022-05-26
6 | Active Loop Antenna SCHWARZBECK FMZB 1513 1513-126 2020-05-20 2022-05-20
7 6dB Attenuator R&S DNF 272.4110.50-2 2020-10-23 2021-10-23
8 6dB Attenuator BIRD 5W 6dB 1744 2020-12-16 2021-12-16
9 AMPLIFIER SONOMA 310 291721 2021-01-22 2022-01-22
10 EMI Test Receiver Rohde & Schwarz ESU40 100336 2021-01-12 2022-01-12
11 Preamplifier Agilent 8449B 3008A01504 2020-12-17 2021-12-17
12 Horn Antenna ETS-Lindgren 3117 00154525 2020-10-14 2021-10-14
13 Horn Antenna SCHWARZBECK BBHA9170 00967 2021-05-25 2022-05-25
14 Band Reject Filter Micro Tronics BRM50702 G233 2021-01-14 2022-01-14
15 | Low Noise Amplifier TESTEK TK-PA1840H 200115-L 2021-05-21 2022-05-21
16 LISN Rohde & Schwarz ENV216 101235 2021-01-12 | 2022-01-12

Cable Manufacturer Model No. Serial No. Check Date

1 RF Cable Canare Corporation L-5D2W N/A 2021-01-21
2 RF Cable Junkosha Inc. MWX221 15128127 2021-08-04
3 RF Cable Junkosha Inc. MWX221 2005S319 2021-08-04
4 RF Cable HUBER+SUHNER SUCOFLEX 102 MYQ073/2 2021-06-01
5 RF Cable HUBER+SUHNER SUCOFLEX 104 MY27558/4 2021-06-01
6 RF Cable HUBER+SUHNER SUCOFLEX 104 N/A 2021-06-01
7 RF Cable HUBER+SUHNER SUCOFLEX 104 MY27573/4 2021-06-01
8 RF Cable HUBER+SUHNER SUCOFLEX 106 N/A 2021-06-01
9 RF Cable HUBER+SUHNER SUCOFLEX 102 803010/2 2020-10-16
10 RF Cable HUBER+SUHNER SUCOFLEX 102 803742/2 2020-10-16
11 RF Cable HUBER+SUHNER SUCOFLEX 102 MY2374/2 2021-06-01
12 RF Cable HUBER+SUHNER SUCOFLEX 102 MY4728/2 2021-06-01
QF-QP15-03 R101 Rev.0
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