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1. -HFH
1.1 A&t
A & % # | 802.11ac/b/g/n WiFi + Bluetooth M.2 Card
R M | Hakko Electronics
3 BL | WNFT-237ACN(BT)
#® B B | 19662E2008976

=2,
2 % R [33Vvdc
L]

5250~5350MHz
& 3%
5 oW 5470~5725MHz

O Client with radar detection

Client without radar detection

with TPC

CICERE R
] without TPC

with 5600 ~ 5650MHz

O without 5600 ~ 5650MHz

ik M 5% & | MPTool.Ink 1.2.0.5 & RTLBTAPP 5.2.2.62
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No. % A ;v X M 7 FHEASN | MEFRTFR | HE (ABI)

5180 ~ 5240 052

FML2.4W45A- |  Nissei 5260 ~ 5320 0.26

Ant.0 | PCB 160-MHF4L | Limited I-PEX 5500 ~ 5720 4.04
5745 ~ 5825 4.45

5180 ~ 5240 052

FML2.AWA45A- |  Nissei 5260 ~ 5320 0.26

Ant. 1 PCB 160-MHFAL | Limited I-PEX 5500 ~ 5720 4.94
5745 ~ 5825 4.45

Note
L B SFRd R SR RR RSP R SRS £

pn’. i E‘)'L "'m jt‘] %fu %ﬁ'
Antenna Nissei Limited FML2.4W45A-160-MHF4L N/A
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b H ) A5 )% Remark
Notebook Lenovo T430 PBE3BAK N/A
Mini PCI-E to
ExpressCard board N/A N/A N/A N/A
AP ASUS RT-AX88U K6ITHP000052 N/A
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2. ERIREZ PEREEP
21 ®RIEHF

Test Equipment List
Equipment Manufacturer Model No. Serial No. Cal. Date call
Interval
Antenna Port Conducted Measurement
Spectrum Keysight N9010A MY56070834 | Nov. 6, 2019 1 year
Analyzer
Signal Generator Keysight N5182B MY56200244 Nov. 6, 2019 1 year
UL Software
Software Test Item Version
N7607B Signal Studio DFS Radar Profiles 3.0.0.0
ISMointor10 DFS measurement 10.0.0.0

22 R#FE* $5HF
ALY BRI SR e T

KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02, FCC KDB 905462 D06
802 11 Channel Plans v02, KDB 905462 D03 UNII Clients Without Radar Detection New Rules
v01r02.

2.3 #HHREHR
AR RPEZ RE R AT

B P ERiEE W F BRI P 2 BIFEA R
# B 5 4] (TPC) 2 o 0 2020/05/18 ~ I,
9 fo45 % & 5 (DFS) | 23726°C/ 63~68%RH 3.3Vvdc 2020/06/10 PRI
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3. §7 R

31 RPRK
(1) 3 &3 S 42 $(TPC) 2 & fi #7 5 E # (DFS)2. & &
EHR LA BHL R § ﬁfﬁmﬁwmwm?na4772&27\%&0

3 534 & P 4)(TPC) & $ 17%15.25 GHz~5.35 GHz £25.470 GHz~5.725 GHz #f £ ¢k
L fr& »f FhH gl B A o KE R L0 EF 6 dBMAT-TISEIRP 30 dBmeiy 4
EIRP #5500 mW 2 % 527 7 £ & TPC # it o

o

# Au#E 5 i # (DFS) @ % i7305.25 GHz~5.35 GHz£25.470 GHz~5.725 GHz#g £ 2. 3K ¢
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(1) Bt F5 24 2 E 38 ch 8 3R] P 5

(A) B~ EIRP 5200 mMW~1 W2 3% # > # B iids L4 5 E 48 eh (f Bl P HEE 5 -
64dBm -

(B) B+ EIRP %3200 mW » & 74 Z g2 % & - »10 dBm/MHz z_ %k # » H S K #
AEHE FEH P PIPHEE 5 -62dBm -

(C) & < EIRP >*200 mW » ® # FH4p % % A& < »v & 23010 dBm/MHz 2% & »
B H R FEH R ERE 5 -64 dBm o
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4, RFEHEESH
4.1 87 F241(TPC)
411 EUT Maximum E.L.R.P. Power
802.11a
MAX. Power MIN. Power
Frequency
Band (MHz) Output Output Output Output
Power(dBm) Power(mw) Power(dBm) Power(mW)
5250~5350 21.78 150.661 15.78 37.844
5470~5725 21.76 149.968 15.76 37.670
MAX. EIRP Power Min. EIRP Power
Frequency
Band (MHz) Output Output Output Output
Power(dBm) Power(mw) Power(dBm) Power(mW)
5250~5350 25.05 319.890 19.05 80.353
5470~5725 29.71 935.406 23.71 234.963
802.11n (HT20)
MAX. Power MIN. Power
Frequency
Band (MHz) Output Output Output Output
Power(dBm) Power(mWw) Power(dBm) Power(mW)
5250~5350 21.75 149.624 15.75 37.584
5470~5725 21.71 148.252 15.71 37.239
MAX. EIRP Power Min. EIRP Power
Frequency
Band (MHz) Output Output Output Output
Power(dBm) Power(mW) Power(dBm) Power(mW)
5250~5350 25.02 317.687 19.02 79.799
5470~5725 29.66 924.698 23.66 232.274
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802.11n (HT40)
MAX. Power MIN. Power

Frequency
Band (MHz) Output Output Output Output

Power(dBm) Power(mw) Power(dBm) Power(mW)
5250~5350 23.09 203.704 17.09 51.168
5470~5725 23.33 215.278 17.33 54.075

MAX. EIRP Power Min. EIRP Power

Frequency
Band (MHz) Output Output Output Output

Power(dBm) Power(mw) Power(dBm) Power(mW)
5250~5350 26.36 432.514 20.36 108.643
5470~5725 31.28 1342.765 25.28 337.287
802.11ac (VHT80)

MAX. Power MIN. Power

Frequency
Band (MHz) Output Output Output Output

Power(dBm) Power(mW) Power(dBm) Power(mW)
5250~5350 17.91 61.802 11.91 15.524
5470~5725 21.79 151.008 15.79 37.931

MAX. EIRP Power Min. EIRP Power

Frequency
Band (MHz) Output Output Output Output

Power(dBm) Power(mWw) Power(dBm) Power(mW)
5250~5350 21.18 131.220 15.18 32.961
5470~5725 29.74 941.890 23.74 236.592

412 PRFERS

e 173 5.25 GHz~5.35 GHz £ 5.470 GHz~5.725 GHz #g L ek % > G B & 3% 875 T 4041
Py o XA LEL S EF 6dB TS EIRP 30dBm s 4 o EIRP 143 500 mW 2. % 5

3 2 % TPC #

.
e °
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4.2 ¥ j9 5 5 & (DFS)

4.2.1 Channel Loading / Data Streaming

a) The data file must be of a type that is typical for the device (i.e., MPEG-2, MPEG-4, WAV, MP3, MP4, AV/I, etc.)
and must generally be transmitting in a streaming mode.

b) Software to ping the client is permitted to simulate data transfer but must have random ping intervals.

c) Timing plots are required with calculations demonstrating a minimum channel loading of approximately 17% or
greater.

d) Unicast or Multicast protocols are preferable but other protocols may be used. The appropriate protocol used must
be described in the test procedures.

UUT Payload

== Power (dBm)

%0 100
Time (ms)

5
8
5
=}

Traffic Load Check Status
Duty Cycle (%) : 33.60
*Please make sure when we want to do the Adaptivity Test, the Duty Cycle in Traffic Load must over then 30%.
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4.2.2 Test Setup

Radar Test 1®
Signal Generator Master

Output Q

L{M— 2Way 2-Way

Splitter/ Splittar/

w_ Combiner Combiner
o O Spectrum
UUT Analyzer
(Client) (with 10 dB iniemal
Attenuation)
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4.2.3 Test Results

DFS Detection Threshold

For detection threshold level of -64dBm, the required Radar Signal at antenna port was set to -
64dBm + Ant Gain (0 dBi) + 1dB = -63 dBm. That had been taken into account the output

power range and antenna gain.

Ref -20.00 dBm

01

Center 5.290000000 GHz
Res BW 3.0 MHz

MSG

VBW 3.0 MHz

Sweep

STATUS

30.00

Radar Signal 0
= Keysight Spectrum Analyzer - Swept SA =R =R
] RL RF 500 DC | SENSE:INT] | ALIGN AUTO __[09:03:20 AMJun 10, 2020
Center Freq 5.290000000 GHz Trig Delay-3.239ms  Avg Type: Log-Pwr TRACE Peak Search
PNO: Fast ~—»— 1rig: Video TvrE K
IFGain:High #Atten: 0 dB algg N VNN

Mkr1 5.140 ms

ms fo0tpro| |

Next Peak

-64.34 dBm

Next Pk Right|

Next Pk Left

Marker Delta;

Mkr—RefLvl

Span 0 Hz
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Channel Move Time & Channel Closing Transmission Time
802.11ac (VHT80)
Ch58
Channel Move Time(s) Limit(s) Result
1.186 10 PASS
Channel Closing Transmission Time(ms) Limit(ms) Result
0.002 60 PASS

-.0244 0*0.1999 1.1857

i

20
24
28
32
36
40
a4
48
52
56
50
54

68
T2
78 I |
a0 I8} |

Power Trace (dBm)

T3-1.1857 S [Channel Move Time] =7 Bins

Underwriters Laboratories Taiwan Co., Ltd.

Time (8)
Time Indes: Infa
%J : E1%0020404 s {2:::: ::::E:E: g:gg} . Time Per Bin:0.3749906
T2°01999 S (200msec Interval] T2~T3 Bins Over Threshold:

-1.00000 0.00000 1.00000 200000 3.00000 4.00000 S5.00000 &.00000 7.00000 &.00000 S.00000 10.00000 11.00000 12.00000 13.00000 14.00000 15.00000

Channel Move Time: 1.1857204 S

Channel Close Time: 0.0026249 S
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Non-Occupancy Period

During the 30 minutes observation time, UUT did not make any transmissions on a channel after a
radar signal was detected on that channel by either the Channel Availability Check or the In-
Service Monitoring

802.11ac (VHTS80)

Ch58

wm Keysight Spectrum Analyzer - Swept SA =0 |
i RL RF 50Q DC [ SENSE:INT] [ ALIGN AUTO  [02:49:13 PMJun 10, 2020 Freauenc
Center Freq 5.290000000 GHz Avg Type: Log-Pwr [1]2 - - Ry

PNOQ: Fast —— 1rig: Free Run
IFGain:Low #Atten: 10 dB

AMKr1 1.800 ks Auto Tune
-51.66 dB

Ref 0.0
Injected into Radar

Center Freq
5.290000000 GHz

Traffic Signal

StartFreq
5.290000000 GHz

Stop Freq
5.290000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

o
I
N

Scale Type

Center 5.290000000 GHz Span 0 Hz |k Lin
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.900 ks (40001 pts)

MSG ISTATUS

Note:

1. 5290MHz has been monitored in 30 minutes period. In this period, no any transmission occurs.
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