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3.5 Maximum conducted output power
3.5.1 Limit

For systems using digital modulation in the 2400~2483.5MHz, The Maximum output Power shall not
exceed 1W(30dBm)

3.5.2 Test Procedure

Test Method
@ Conducted Measurement |O Radiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel |O Lowest and Highest Channel
Environmental conditions
@®Normal |O Normal and Extreme

Note: @ :Test O:No Test

a) The EUT was directly connected to the tonscend test system and antenna output port as show in
the block diagram below.

b) The maximum conducted output power was performed in accordance with method 11.9.1.3 (for
peak power) of ANSI C63.10-2013 and FCC KDB 662911 D01 v02r01 Multiple Transmitter
Output.

3.5.3 Test Setup

RF cable—| TOnscend test system

A

EUT

Record PC
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3.5.4 Table of Parameters of Text Software Setting

During testing channel & power controlling software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power selection
is for the setting of RF output power expected by the customer and is going to be fixed on the
firmware of the final end product.

No beamforming

Test Software Version accessMTool REL 3 3 0 2
Frequency (MHz) 2412 2437 2462
IEEE 802.11b 67 67 67
IEEE 802.11g 55 55 55
IEEE 802.11n(20) 48 52 48
IEEE 802.11ax(20) 53 52 52
Frequency (MHz) 2422 2437 2452
IEEE 802.11n(40) 43 48 43
IEEE 802.11ax(40) 49 48 48

Beamforming

Test Software Version accessMTool REL_3 3 0 2
Frequency (MHz) 2412 2437 2462
IEEE 802.11ax(20) 41 40 40
Frequency (MHz) 2422 2437 2452
IEEE 802.11ax(40) 37 36 36
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3.5.5 The Result
No beamforming

Test Frequency | Conducted output Power

Antenna Limit [dBm] Verdict
Mode [MHz] [dBm]

Ant1 2412 17.65 <30.00 PASS
Ant2 2412 18.83 <30.00 PASS
Ant1 2437 17.97 <30.00 PASS
e Ant2 2437 18.62 <30.00 PASS
Ant1 2462 17.73 <30.00 PASS
Ant2 2462 18.73 <30.00 PASS
Ant1 2412 19.79 <30.00 PASS
Ant2 2412 20.43 <30.00 PASS
Ant1 2437 19.71 <30.00 PASS
e Ant2 2437 20.33 <30.00 PASS
Ant1 2462 19.73 <30.00 PASS
Ant2 2462 20.48 <30.00 PASS
Ant1 2412 17.45 <29.73 PASS
Ant2 2412 18.63 <29.73 PASS
total 2412 21.09 <29.73 PASS
Ant1 2437 18.51 <29.73 PASS
11N20MIMO Ant2 2437 19.94 <29.73 PASS
total 2437 22.29 <29.73 PASS
Ant1 2462 17.31 <29.73 PASS
Ant2 2462 18.92 <29.73 PASS
total 2462 21.20 <29.73 PASS
Ant1 2422 18.98 <29.73 PASS
Ant2 2422 19.94 <29.73 PASS
total 2422 22.50 <29.73 PASS
Ant1 2437 18.55 <29.73 PASS
11N40MIMO Ant2 2437 19.79 <29.73 PASS
total 2437 22.22 <29.73 PASS
Ant1 2452 18.79 <29.73 PASS
Ant2 2452 19.85 <29.73 PASS
total 2452 22.36 <29.73 PASS
Ant1 2412 17.37 <29.73 PASS
Ant2 2412 18.41 <29.73 PASS
total 2412 20.93 <29.73 PASS
HAX20MIMO Ant1 2437 18.90 <29.73 PASS
Ant2 2437 19.75 <29.73 PASS
total 2437 22.36 <29.73 PASS
Ant1 2462 17.48 <29.73 PASS
Ant2 2462 18.60 <29.73 PASS
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total 2462 21.09 <29.73 PASS
Ant1 2422 19.19 <29.73 PASS
Ant2 2422 19.95 <29.73 PASS
total 2422 22.60 <29.73 PASS
Ant1 2437 18.97 <29.73 PASS

11AX40MIMO Ant2 2437 19.85 <29.73 PASS
total 2437 22.44 <29.73 PASS
Ant1 2452 19.08 <29.73 PASS
Ant2 2452 19.84 <29.73 PASS
total 2452 22.49 <29.73 PASS

For MIMO mode
Correlated chains
Frequency[MHz] ANT 1 Antenna ANT 2 Antenna e Conducted Power
Gain (dBi) Gain (dBi) Limit (dBm)
gain (dBi)
2412-2462 3.24 3.27 6.27 29.73
Unequal antenna gains, with equal transmit powers. For antenna gains given by G4, Go, ..., Gy dBi

If transmit signals are correlated, then Directional gain = 10 log[(10%"/?° + 10%2/2 + ___ + 10%N/2%)? /N on7] dBi
[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is to
combine the signal levels coherently.]

Directional gain = 10log[(10>2¥%° +10%272%)2/Nan7] dBi=6.27

Beamforming

Test Frequency | Conducted output Power
Antenna Limit [dBm] Verdict
Mode [MHZ] [dBm]

Ant1 2412 14.32 <26.73 PASS

Ant2 2412 15.28 <26.73 PASS

total 2412 17.84 <26.73 PASS

Ant1 2437 15.62 <26.73 PASS

11AX20MIMO Ant2 2437 16.55 <26.73 PASS
total 2437 19.12 <26.73 PASS

Ant1 2462 14.31 <26.73 PASS

Ant2 2462 15.49 <26.73 PASS

total 2462 17.95 <26.73 PASS

Ant1 2422 16.11 <26.73 PASS

Ant2 2422 16.87 <26.73 PASS

total 2422 19.52 <26.73 PASS

Ant1 2437 15.83 <26.73 PASS

11AX40MIMO Ant2 2437 16.79 <26.73 PASS
total 2437 19.35 <26.73 PASS

Ant1 2452 16.02 <26.73 PASS

Ant2 2452 16.76 <26.73 PASS

total 2452 19.42 <26.73 PASS
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Correlated chains Conducted
Frequency ANT 1 Antenna ANT 2 Antenna Beamforming
directional Power Limit
[MHz] Gain (dBi) Gain (dBi) Gain (dB) . .
gain (dBi) (dBm)
2412-2462 3.24 3.27 3 9.27 26.73
Unequal antenna gains, with equal transmit powers. For antenna gains given by G4, Go, ..., Gy dBi

If transmit signals are correlated, then Directional gain = 10 log[(10%"/?° + 10%2/2 + ___ + 10%N/2%)? /N on7] dBi
[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is to
combine the signal levels coherently.]

Directional gain = 10log[(10>2¥%° +10%272%)2/Nax7] dBi=6.27
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3.6 Power Spectral Density

3.6.1 Limit
For digitally modulated systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8dBm in any 3kHz band during any time interval of continuous
transmitting.

3.6.2 Test Procedure

Test Method
@ Conducted Measurement |O Radiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel |O Lowest and Highest Channel
Environmental conditions
@®Normal |O Normal and Extreme

Note: @ :Test O:No Test

a) The EUT was directly connected to the tonscend test system and antenna output port as show in
the block diagram below.
b) Spectrum analyser settings as following:

Spectrum Parameters | Setting

Span Frequency 1.5 times the DTS bandwidth
RBW 3 kHz

VBW 10 kHz

Detector Peak

Trace Max Hold

Sweep Time Auto

3.6.3 Test Setup

EUT <+———RF cable——{ TONscend test system

Record PC
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3.6.4 The Result

Test Mode Antenna Frequency[MHz] Result[dBm/3kHz] Limit[dBm/3kHz] Verdict
Ant1 2412 -5.88 <8.00 PASS

Ant2 2412 -4.81 <8.00 PASS

Ant1 2437 -5.73 <8.00 PASS

e Ant2 2437 -5.38 <8.00 PASS
Ant1 2462 -6.13 <8.00 PASS

Ant2 2462 -5.39 <8.00 PASS

Ant1 2412 -13.99 <8.00 PASS

Ant2 2412 -13.19 <8.00 PASS

Ant1 2437 -13.75 <8.00 PASS

e Ant2 2437 -12.89 <8.00 PASS
Ant1 2462 -13.70 <8.00 PASS

Ant2 2462 -12.97 <8.00 PASS

Ant1 2412 -14.31 <7.73 PASS

Ant2 2412 -14.39 <7.73 PASS

total 2412 -11.34 <7.73 PASS

Ant1 2437 -13.41 <7.73 PASS

11N20MIMO Ant2 2437 -13.35 <7.73 PASS
total 2437 -10.37 <7.73 PASS

Ant1 2462 -15.21 <7.73 PASS

Ant2 2462 -14.36 <7.73 PASS

total 2462 -11.75 <7.73 PASS

Ant1 2422 -17.14 <7.73 PASS

Ant2 2422 -15.73 <7.73 PASS

total 2422 -13.37 <7.73 PASS

Ant1 2437 -17.70 <7.73 PASS

11N40MIMO Ant2 2437 -15.77 <7.73 PASS
total 2437 -13.62 <7.73 PASS

Ant1 2452 -17.06 <7.73 PASS

Ant2 2452 -15.95 <7.73 PASS

total 2452 -13.46 <7.73 PASS

Ant1 2412 -16.43 <7.73 PASS

Ant2 2412 -14.53 <7.73 PASS

total 2412 -12.37 <7.73 PASS

Ant1 2437 -15.55 <7.73 PASS

11AX20MIMO Ant2 2437 -14.68 <7.73 PASS
total 2437 -12.08 <7.73 PASS

Ant1 2462 -16.97 <7.73 PASS

Ant2 2462 -15.11 <7.73 PASS

total 2462 -12.93 <7.73 PASS

11AX40MIMO Ant1 2422 -17.13 <7.73 PASS
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Ant2 2422 -16.64 <7.73 PASS
total 2422 -13.87 <7.73 PASS
Ant1 2437 -17.44 <7.73 PASS
Ant2 2437 -16.57 <7.73 PASS
total 2437 -13.97 <7.73 PASS
Ant1 2452 -17.39 <7.73 PASS
Ant2 2452 -16.93 <7.73 PASS
total 2452 -14.14 <7.73 PASS

For MIMO mode

Correlated chains L
ANT 1 Antenna ANT 2 Antenna Max. PSD Limit
Frequency[MHz] . . . . directional
Gain (dBi) Gain (dBi) . . (dBm)
gain (dBi)
2412-2462 3.24 3.27 6.27 7.73

Unequal antenna gains, with equal transmit powers. For antenna gains given by G4, G, ..., Gy dBi
If transmit signals are correlated, then Directional gain = 10 Iog[(10G1 20 410%2720 4+ |+ 106’\”20)2 /Nant] dBi
[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is to combine the signal

levels coherently.]

Directional gain =10log[(10%?*%° +10%272%/N z\7] dBi=6.27

Note: Beamforming conducted power less than no beamforming conducted power, so only no beamforming conducted

power spectral density was recored.

HY-FCC part 15C Ver.1.0 Page 160/ 178 Report No.: RF230808001-01-001




: )'_H L BA
~ HAIYUN

11B_Ant1_2412

Spectrum Analyzer 1
SweplSA  +

KEYSIGHT Input RF inputZ500  #Aflen 2048 |PNO: BestWide  #Avg Type: Power (RMS[{; -
RL  »p. CoUPING DG CorCCOTRCal  Preamp OFf  Gate: OF AvglHold: 40140 E Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low  Tnig: Free Run 2412000000 GHz

Sig Track: OFf pPpPPRP

Frequency v

S
1Specum Ref Lyl Ofst 2250 68 Mikrt 2412 813 464 GHZ{gsamoonobi

Scale/Div 10 dB Ref Level 20.00 dBm

Zero Span

#Video BW 10 kHz

] Aug 17,2023
=. q P . ? I;?ZU:IQAM

11B_Ant2_2412

Spectrum Analyzer 1 ¥ + r
Swept SA

KEYSIGHT Input RF Input Z: 50 Q #Atten: 20 dB PNO: Best Wide ~ #Avg Type: Power (RMS|T 234

RL  »p. CoUping DG CorCComRCal  Preamp: Of Gate: Off AvgHold: 40140 "

Align: Auto Freq Ref: Int (S) IF Gain: Low Tng: Free Run
Sig Track: Off PPPPPP
Span

1 Spectrum Ref Lvl Offset 22.36 dB Mkr1 2.411 103 6 GHz 10.5600000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm

Zero Span

Start Freq
2406720000 GHz

Stop Freq
2417280000 GHz

~

{ AUTO TUNE

#Video BW 10 kHz

Aug 17,2023
== q (N . ? 1;:921:08.'\!\'1

HY-FCC part 15C Ver.1.0 Page 161/178 Report No.: RF230808001-01-001




: )'_H L BA
~ HAIYUN

11B_Ant1_2437

Spectrum Analyzer 1
SweplSA  +

KEYSIGHT Input RF 7500 #Afen 2045 PNO:BestWide #Avg Type: Power (RS 7 - 4
oL Coulng DG CorCConRCal PreampOff  Gate: OF AuglHoid 40140 ! (Center Frequency
e 2.437000000 GHz

Frequency v

Algn: Auto Freq Ref Int($) IF Gan:Low Trig: Freo Run M
Sig Track: OFf ppPPRPP

Span
1 Spectrum Ref Lvl Offset 22,52 8 Mkr 2.436 079 0 GHz | 106200000 iz

Scale/Div 10 dB Ref Level 20.00 dBm

Zero Span

1.062000 MHz
Auto

#Video BW 10 kHz

] Aug 17,2023
=. q P . ? Igﬁs:SSAM

11B_Ant2_2437

Spectrum Analyzer 1 ¥ +
Swept SA
KEYSIGHT Input RF Input Z: 50 Q #Atten: 20 dB PNO: Best Wide  #Avg Type: Power (RMS|T 234
RL > Coupling DC Corr CCorrRCal ~ Preamp: Off Gate: Off Avg|Hold: 40/40
Align: Auto Freq Ref: Int (S) IF Gain: Low Tng: Free Run
Sig Track: Off

v
M

1 Spectrum Ref Lvl Offset 22.51 dB

Scale/Div 10 dB Ref Level 20.00 dBm

Zero Span

Start Freq
2.432080000 GHz

Stop Freq
2.441920000 GHz

~

{ AUTO TUNE

#Video BW 10 kHz

Aug 17,2023
== q (ﬂ . ? 1;?1?:45.‘\&'1

HY-FCC part 15C Ver.1.0 Page 162/ 178 Report No.: RF230808001-01-001




ﬂﬂéﬁﬁ
~ HAIYUN

11B_Ant1_2462

specunanaizer1 [

Swept SA

KEYSIGHT Input RF
RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

29" ?

Input Z: 50
Corr CCorr RCal
Freq Ref: Int (S)

Aug 17,2023
12:24:12AM

#Atten: 20 dB PNO: Best Wide
Preamp: Off Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.47 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

#Avg Type: Power fRMSE 234
Avg|Hold: 40140 "
Tng: Free Run

ppppPP

Frequency v

Center Frequency
2.462000000 GHz

Span

Mkr1 2.462 627 021 GHz|{ g 100000 Mz

Zero Span

11B_Ant2_2462

Spectm prazer 1 [P

SweptSA

KEYSIGHT |ﬂwll RF '
Coupling: DG
RL ol Align: Auto

1 Spectrum

Scale/Div 10 dB

a9~ ?

Input Z: 50 0
Corr CCorr RCal
Freq Ref: Int (S)

Aug 17,2023
12:22:09 AM

#Aten: 20 dB PNO: Best Wide
Preamp: Off Gate: Off
IF Gain: Low
Sig Track: Off

Ref Lvl Offset 22.51 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

#Avg Type: Power (RM5|T 7734
AvgHold: 40140 m
Tng: Free Run

T

Zero Span

Start Freq
2457110000 GHz

Stop Freq
2466890000 GHz

~

{ AUTO TUNE

HY-FCC part 15C Ver.1.0

Page 163 /178

Report No.: RF230808001-01-001




: )'_H L BA
~ HAIYUN

11G_Ant1_2412

KEYSIGHT Input RF inputZ500  #Aflen 2048 |PNO: BestWide  #Avg Type: Power (RMS[{; -
N Couping DG CorCCarRCal  Preamp OF  Gate: OF AvglHold 40140 r[1 (Center Frequency. R
Align: Auto Freq Ref: Int (S) IF Gain: Low  Tnig: Free Run 2412000000 GHz
Sig Track: Off ppPPRPP
] a2l 112 209 Span
1 Spectrum Ref Lvl Offset 22.50 dB MI\M 241 v JG.. 9 GHZ 24 4200000 MHz

Scale/Div 10 dB Ref Level 20.00 dBm -13.98 dBm
P . Swept Span
=0y ! Zero Span

Start Freq
2.399790000 GHz
Stop Freq
2424210000 GHz

|' AUTOTUNE |

CF Step
2442000 MHz

#Video BW 10 kHz

] Aug 14,2023
=. q P . ? ;:34245%

11G_Ant2_2412

Ms.:mi  + Frequency v
KEYSIGHT Input RF Input Z: 50 Q #Atten: 20 dB PNO: Best Wide  #Avg Type: Power (RMS|1 7 - 4
RL  op. COUPINGDC  COmCCOTRCAl Prean OF  Gato OF AvglHold: 40/40 I; Center Frequency e
Align: Auto Freq Ref: Int (8) IF Gain: Low ~ Tng: Free Run 2412000000 GHz
Sig Track: Off PPPPPP
- Span
1 Spectrum Ref Lvl Offset 22.36 dB Mkr1 2.413 302 0 GHz 24.4200000 MHz
Scale/Div 10 dB Ref Level 20.00 dBm -13.19 dBm Swept Span

Log Zero Span

Start Freq
2.389790000 GHz

Stop Freq
2424210000 GHz

~

{ AUTO TUNE

CF Step
2.442000 MHz

#Video BW 10 kHz

9 Aug 14, 2023
¢ 92239PM

HY-FCC part 15C Ver.1.0 Page 164 /178 Report No.: RF230808001-01-001




B8

HAIYUN

11G_Ant1_2437

Specirum Analyzer 1
Swept SA

KEYSIGHT Input RF
RL Coupling: DC
Align: Auto

1 Spectrum
Scale/Div 10 dB

o d

] +

Input Z: 50
Corr CCorr RCal
Freq Ref: Int (S)

Aug 14,2023
11:26:01 PM

?

#Atten: 20 dB
Preamp: Off Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 22.52 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

PNO: Best Wide  #Avg Type: PcrwerfRMSE._‘.- 4

&

Center Frequency

M 2.437000000 GHz
PPPPPP

Frequency v

Avg|Hold: 40/40 Settings

Tng: Free Run

Span
Mkr1 2.438 303 7 GHz{} 24 4200000 Mz

-13.75 dBm

Swept Span
Zero Span

Start Freq
2424790000 GHz

Stop Freq
2449210000 GHz
| AUTOTUNE |

CF Step
2.442000 MHz

Auto

11G_Ant2_2437

Spectum Analyzer 1 |
Swept SA

KEYSIGHT |ﬂwll RF .
Coupling: DG
RL Align: Auto

1 Spectrum

Scale/Div 10 dB

+

Input Z: 50 0
Corr CCorr RCal
Freq Ref: Int (S)

9 Aug 14,2023
¢ | 112347 PM

#Atten: 20 dB
Preamp: Off Gate: Off
IF Gain: Low

Sig Track: Off

Ref Lvl Offset 22.51 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

T

PNO: BestWide  #Avg Type: Power (RM5|T 7734

AvgHoid: 40140

Trig: Free Run i

PPPPPP
Span
Mkr1 2.435 726 8 GHz{| 241200000 Mz

12.88 dBm|fm g, eoteran
Zero Span

Start Freq
2.424340000 GHz

Stop Freq
2.449060000 GHz

~

{ AUTO TUNE
CF Step
2412000 MHz

Auto
Man

HY-FCC part 15C Ver.1.0

Page 165/ 178

Report No.: RF230808001-01-001




