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1. - fgyik
1.1. & S48
Main Chip MT7663BUN
IEEE Standards IEEE 802.11a/b/g/n/ac+ BT

Operating Frequencies | 2.4GHz~2.4835GHz /5.150~5.825GHz

BT: GFSK, 1/4-DQPSK, 8DPSK
BLE: GFSK

802.11b: CCK, DQPSK, DBPSK
802.11a/g: 64-QAM,16-QAM, QPSK, BPSK
Modulation .

802.11n: 64-QAM,16-QAM, QPSK, BPSK
(33 :802.11n ¥ 1 & #F 1TX,2TX & fr30)
802.11ac: 256-QAM,64-QAM,16-QAM, QPSK, BPSK
(3x : 802.11ac ¥ 11 & #F 1TX,2TX & f#i#r3")

BT:
GFSK:1Mbps, m/4-DQPSK: 2Mbps, 8DPSK:3Mbps
BLE:
GFSK: 1Mbps, 2Mbps
WIFI 2.4G:
802.11h: 1, 2 ,5.5,11Mbps
Wireless Data Rate 80211g 6,9,12,18,24,36,48,54Mbp$
802.11n: HT20 reach up to144.4Mbps, HT40 reach up to300Mbps
WIFI 5G:

802.11a: 6,9,12,18,24,36,48,54Mbps
802.11n: HT20 reach up to144.4Mbps, HT40 reach up to300Mbps

802.11ac: VHT20 reach up to173.3Mbps, VHT40 reach up
to400Mbps, VHT80 reach up to 866.7Mbps

Working Temperature -10°C to +70°C
Storage Temperature -40°C to +80°C

Power Supply 3.3V +/-10%
Note: For more details, please refer to the User’s manual of the EUT.
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1.3. RpIEE 2 P
Radar Test O
Signal Generator Master
Qutpul 8
tp IQ
Lml— 2Way 2-Wey
Splitter/ fe— w10 || Spliter/
| AT 3008 .I Combiner Combiner
@] O Spectrum
uut Analyzer
(Client) (with 10 dB internal
Aftenuation)
TREEY AR REEI R R FRIREERRER 0 2 B RGBT AT
DFS
Equipment Brand Model Length/Type Power cord/Length/Type
NG I Sony PCG-71811P N/A 2L 4/1.8m
eE GSD N/A FE3g/1.2m N/A
AP D-Link DIR-868L N/A Adapter / 1.5m / NS
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1.4. RIFEF

e - BT T LG L P R %

R 338 417 f # W Minir 2 £ 10 5

R AC 110V / 60Hz
AR S 2 TS D 3 R L BT R 6 S 5 S E PR

SRR #1132 %% ANSI-FCC/47CFR/2.1046+2.1047+2.1049+2.1051+2.1053
5 2.1085 2 fsk it -

S TR @ % : {150 kHz ] 30 MHz -

I 335 {5+ © 30 MHz #| 25000 MHz -

RIS SRR | B AR St RIRIEAR S 3M o

Test Item Test Site Test Period Environmental Conditions | Tested By

DFS RFDFS01-NK |2021/09/09~2021/09/27 22~25C /50~60% Nick Guan

15 ER2 e A

Measurement Item Uncertainty
Channel Move Time 12.64%
Channel Closing Transmission Time 15.36%
Threshold 11.121dB
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T-TW-517-0 Ver 1.5

2. BlHERE
Test Item DFS
Test Site RFDFS01-NK

Instrument Manufacturer Model No Serial No Calg);fglon Valid Date
Horn Antenna EMCO 3115 31589 2021/04/09 [2022/04/08
Horn Antenna EMCO 3115 31601 2020/10/162021/10/15
EXA Signal Analyzer KEYSIGHT N9010A MY54200207|2021/04/21|2022/04/20
CAX Signal Analyzer KEYSIGHT N9000B MY57100291|2020/11/10|2021/11/09
MXGG\éi‘ggt;'g”a' KEYSIGHT N5182A  |MY50141551|2020/10/15|2021/10/14

N7607B Signal Studio KEYSIGHT v3.2.0.0 NA NA NA

InServiceMonitorUtility Theda v10.0.0.0 NA NA NA
O

D S LHEL G TS P PIE R B R Tel:886-3-3226-888  Fax:886-3-3226-881 3 (P #H: ¢ AR I110#£ 09 30 p FAH: 8 of 25



s 3k 2 ¥ 21090057-TRNCCO04

21, AMAFZ HHF

ANT 1

1.1 Brand : GSD

1.2 Model : ' G.5.13.WCODXXDAXX
1.3 Antenna type : FPC Antenna

1.4 Frequency Rang 5154 sgo0MHz

1.5 Gain(peak) : 5150MHz - 5250MHz: 3dBi:
5250MHz - 5350MHz: 3dBi;
5470MHz - 5725MHz: 3dBi:
5725MHz - 5850MHz: 3dBi;

ANT 2

1.1 Brand: GSD

1.2 Model: G.5.13.WCODXXDAXX

1.3 Antennatype: EPC Antenna

1.4 Frequency Rang : 5150-5850MHz

1.5 Gain(peak) : 5150MHz - 5250MHz: 3dBi:
5250MHz - 5350MHz: 3dBi:
5470MHz - 5725MHz: 3dBi:
5725MHz - 5850MHz: 3dBi-

(5P % 5L TR

®
D S LHEL G TS P PIE R B R Tel:886-3-3226-888  Fax:886-3-3226-881 3 (P #: ¢ HEARI1I0#£09* 30p FAH: 9 of 25

T-TW-517-0 Ver 1.5



3k 2 ¥ 21090057-TRNCCO04

3. BHEBEFER

3.1. List of Measurement and Examinations

EUT Applicability of DFS requirements and Frequency Range

Operation Mode

Operating Frequency Range

5250-5350MHz

5470-5725MHz
(Don'’t support

5600MHz-5650MHz)

Master

Client without radar

detection

\/

Client with radar

detection

DEVICES WITH RADAR DETECTION

MAXIMUM TRANSMIT POWER

VALUE (SEE Note 1 and 2)

power spectral density requirement

= 200 milliwatt -64 dBm
EIRP < 200 milliwatt and 62 dBm

power spectral density < 10 dBm/MHz
EIRP < 200 milliwatt that do not meet the 64 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna.

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the
test transmission waveforms to account for variations in measurement equipment. This will ensure

that the test signal is at or above the detection threshold level to trigger a DFS response.

Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication 662911

Tablel: Applicability of DFS requirements prior to use of a channel

OPERATIONAL MODE

REQUIREMENT CLIENT WITHOUT CLIENT WITH
RADAR MASTER RADAR RADAR
DETECTION DETECTION
Non-Occupancy Period V Not required vV
DFS Detection Threshold Vv Not required V
Channel Availability Check Time V Not required Not required
U-NII Detection Bandwidth )Y Not required \Y
o

DT RS
T-TW-517-0 Ver 1.5
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T-TW-517-0 Ver 1.5

C
Table2: Applicability of DFS requirements during normal operation
OPERATIONAL MODE
REQUIREMENT CLIENT WITHOUT CLIENT WITH
RADAR MASTER RADAR RADAR
DETECTION DETECTION
DFS Detection Threshold V Not required \%
Channel Closing Transmission Time V V \%
Channel Move Time V V \%

U-NII Detection Bandwidth V Not required V
Additional requirements for devices with | Master or Client with Client without radar
multiple bandwidth modes radar detection detection
U-NII Detection Bandwidth and Statistical All BW modes must be tested Not required
Performance Check
Channel Move Time and Channel Closing | Test using widest BW Test using th? widest

o ) A BW mode available for
Transmission Time mode available .

the link

All other Any single BW mode Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar
detection bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded
20 MHz channels and the channel center frequency.

O
T S LHEOL G TS P PR B R Tel:886-3-3226-888  Fax:886-3-3226-881 3 (P #H: ¢ AR 110 £ 09 30 p FA: 11 of 25
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3.2. Test Setup

Setup for Master with injection at the Master

Radar Test
Signal Generator
Oumulo
s ) 2y
Splitter/ 2-Way
Combiner Splitter/
Combiner
Spectrum 8
Analyzer ] E
{with 10 dB internal Client
Aftenuation) o ol

uut
O (Master)

Figure 1: Example Conducted Setup where UUT is a Master and Radar Test Waveforms

are injected into the Master

Setup for Client with injection at the Master

Radar Test
Signal Generator
Qutput Q
L*ml— 2Way
Splitter/
| ATT30d8 .I Combiner
O
uuT
(Client)

2-Way
Splitter/
Combiner

mas]

Master

O Spectrum

Analyzer
(with 10 dB internal
Attenuation)

Figure 2: Example Conducted Setup where UUT is a Client and Radar Test Waveforms

are injected into the Master

T S LHEL G TS PR B R Tel:886-3-3226-888 Fax:886-3-3226-881 & (P #H: ¢ HEAR 110 £ 09 30 p T
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Setup for Client with injection at the Client

Radar Test
Signal Generator

Qutput O

e b 2wy
Splitter/ 2-Way uuT

Combiner Splitter/ ‘__m__ \
Co?nbiner IGEE] (Client)
Spectrum
Analyzer E
(with 10 dB internal Master
Attenuation) o ol

Figure 3. Example Conducted Setup where UUT is a Client and Radar Test Waveforms

are injected into the Client
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3.3. DFS Detection Threshold

DFS Detection Threshold is the level used by the DFS mechanism to detect radar

interference.

3.3.1. Test Limit
Limits Clause 5.7.2.1.2

DFS Detection Thresholds for Master Devices and Client Devices with Radar

power spectral density requirement

Detection
MAXIMUM TRANSMIT POWER VALUE (SEE Note 1 and 2)
= 200 milliwatt -64 dBm
EIRP < 200 milliwatt and 62 dBm
power spectral density < 10 dBm/MHz
EIRP < 200 milliwatt that do not meet the -64 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna.

662911

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the
test transmission waveforms to account for variations in measurement equipment. This will ensure
that the test signal is at or above the detection threshold level to trigger a DFS response.
Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication

Max. output power

Band: 5250MHz ~ 5350MHz
For 1TX

802.11a: 13.40dBm
802.11n HT20: 13.22dBm
802.11n HT40: 13.16dBm
802.11ac VHT20: 13.24dBm
802.11ac VHT40: 13.20dBm
802.11ac VHT80: 11.56dBm
For 2TX

802.11n HT20: 16.54dBm
802.11n HT40: 16.66dBm
802.11ac VHT20: 16.57dBm
802.11ac VHT40: 16.70dBm
802.11ac VHT80: 15.02dBm
Band: 5470MHz ~ 5725MHz
For 1TX

802.11a: 13.81dBm
802.11n HT20: 13.63dBm
802.11n HT40: 13.41dBm
802.11ac VHT20: 13.70dBm
802.11ac VHT40: 13.44dBm
802.11ac VHT80: 11.67dBm
For 2TX

802.11n HT20: 17.00dBm
802.11n HT40: 17.14dBm
802.11ac VHT20: 17.05dBm
802.11ac VHT40: 17.17dBm
802.11ac VHT80: 15.37dBm

Antenna gain (Max)

5250MHz - 5350MHz:
ANT A: 3dBi; ANT B: 3dBi
5470MHz - 5725MHz:
ANT A: 3dBi; ANT B: 3dBi

BT PR P TR R % R Tel:886-3-3226-888 Fax:886-3-3226-881 4 {7 p #F: ¢ £ K 110 & 09

T-TW-517-0 Ver 1.5
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3.3.2. Test Result of DFS Detection Threshold

Modulation Standard: 802.11ac VHT80, 5290MHz

Modulation Standard: 802.11ac VHT80, 5530MHz

Veroght Speciram Anslyzer - Swept 54 eraght Spectrum Ansyzs: - Swept 54
AL I SENSE.INT 161 AUT AL R - HSE it o AT 10:10:
arker 1 50.7503 ms Trig Delay-36.48 ms Avg Type: Log-Pwr arker 1 36.4724 ms Trig Delay-36.48 ms Avg Type: Log-Pwr
FROFast Do Trig: Video FRO Fast o Mg Videa
IFGainLow Atten: 6 dB IFGain:Low Atten: 6 dB
Mkr1 50.75 ms Mkr1 36.47 ms
[ggeidv_Ref -20.00 dBm -64.23 dBm [ggBidv_Ref -20.00 d8m -64.36 dBm
30 30/
400 400
n 0
&0 1 &0 1
700 il .
ao ao
|00 900
-1
1o, 10,
Center 5.290000000 GHz Span 0 Hz Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 101.3 ms (40001 pts) Res BW 3.0 MHz #VBW 3.0 MHz Sweep 101.3 ms (40001 pts)
usa starus o starus

TS

N\
Z,

FHOLGF T

T-TW-517-0 Ver 1.5
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3.4. Channel Availability Check Time
The Channel Availability Check is defined as the mechanism by which an RLAN device checks a
channel for the presence of radar signals.
There shall be no transmissions by the device within the channel being checked during this
process.
If no radars have been detected, the channel becomes an Available Channel valid for a period of
time.
The RLAN shall only start transmissions on Available Channels.
At power-up, the RLAN is assumed to have no Available Channels.

3.4.1. Test Limit

Limits Clause 5.7.2.1.2
Table D.2: DFS requirement values

Parameter Value
Channel Availability Check > 60s

3.4.2. Test Result of Channel Availability Check

Not required

WD S LHEOL G TS P PIE T B R Tel:886-3-3226-888  Fax:886-3-3226-881 3 (P #H: ¢ EARI110#£ 09 30 p FAH: 16 of 25
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3.5. Radar Burst at the Beginning of the Channel Availability Check Time
The steps below define the procedure to verify successful radar detection on the test
Channel during a period equal to the Channel Availability Check Time and avoidance of
operation on that Channel when a radar Burst with a level equal to the DFS Detection
Threshold + 1 dB occurs at the beginning of the Channel Availability Check Time. This is
illustrated in Figure 15.

a) The Radar Waveform generator and UUT are connected using the applicable test
setup described in the sections on configuration for Conducted Tests or Radiated Tests
and the power of the UUT is switched off.

b) The UUT is powered on at TO. T1 denotes the instant when the UUT has completed its
power-up sequence (Tpower_up). The Channel Availability Check Time commences on
Chr at instant T1 and will end no sooner than T1 + Tch_avail_check.

¢) A single Burst of one of the Short Pulse Radar Types 0-4 will commence within a 6
second window starting at T1. An additional 1 dB is added to the radar test signal to
ensure it is at or above the DFS Detection Threshold, accounting for equipment
variations/errors.

d) Visual indication or measured results on the UUT of successful detection of the radar
Burst will be recorded and reported. Observation of Chr for UUT emissions will continue
for 2.5 minutes after the radar Burst has been generated.

e) Verify that during the 2.5 minute measurement window no UUT transmissions occurred
on Chr. The Channel Availability Check results will be recorded.

Power-Up

Channel
Availability v clannel f
Check -
Infected
Radar .
Burst
Radar
Detection .
(user inferface)
Transmissions
on innitial
channel (Ch) : .
fanalyser) ;
Transmissions
on new chamel Bl p
(user interface) i N »

P

Figure 15: Example of timing for radar testing at the beginning of the Channel Availability Check Time

3.5.1. Test Result of radar burst at the beginning of the Channel Availability Check Time
Not required

WD S LG TS PR B R Tel:886-3-3226-888  Fax:886-3-3226-881 3 (P #H: ¢ EAR110#£ 09" 30 p FAH: 17 of 25
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3.6.

Radar Burst at the End of the Channel Availability Check Time

The steps below define the procedure to verify successful radar detection on the test Channel
during a period equal to the Channel Availability Check Time and avoidance of operation on
that Channel when a radar Burst with a level equal to the DFS Detection Threshold + 1dB
occurs at

the end of the Channel Availability Check Time. This is illustrated in Figure 16.

a)

b)

d)

The Radar Waveform generator and UUT are connected using the applicable test setup
described in the sections for Conducted Tests or Radiated Tests and the power of the
UUT is switched off.

The UUT is powered on at TO. T1 denotes the instant when the UUT has completed its
power-up sequence (Tpower_up). The Channel Availability Check Time commences on
Chr at instant T1 and will end no sooner than T1 + Tch_avail check.

A single Burst of one of the Short Pulse Radar Types 0-4 will commence within a 6
second window starting at T1 + 54 seconds. An additional 1 dB is added to the radar test
signal to ensure it is at or above the DFS Detection Threshold, accounting for equipment
variations/errors.

Visual indication or measured results on the UUT of successful detection of the radar
Burst will be recorded and reported. Observation of Chr for UUT emissions will continue
for 2.5 minutes after the radar Burst has been generated.

Verify that during the 2.5 minute measurement window no UUT transmissions occurred on

Chr. The Channel Availability Check results will be recorded.
T T

[—_—"

Povwer-Lp

Iy r
2/
i
Channel I_jj T
Availability Chemel Availbility Check on Ch . .
Check —
Infecied
Rercleor f
Bursi rr r —
A A
Radar
Detection 4
fuser interface) o i e
44 Y
Transmissions
o innftial
chamel (Ch ) )
femerlyser) Fa o —
y A
Transmissions
on new channel
(user interface) Y ’r
y s

Figure 16: Example of timing for radar testing towards the end of the Channel Availability Check Time

3.6.1. Test Result of radar burst at the end of the Channel Availability Check Time

Not required

E sﬁ—'g;,fﬂ;}j;a;f;,\»};
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3.7. Channel Loading
Timing plots are required with calculations demonstrating a minimum channel loading of
approximately 17% or greater. For example, channel loading can be estimated by setting
the spectrum analyzer for zero span and approximate the Time On/ (Time On + Off Time).

This can be done with any appropriate channel BW and modulation type

5290MHz, 802.11ac VHT80, Band 2
Time On/ (Time On + Off Time) =23.37%

5530MHz, 802.11ac VHT80, Band 3
Time On/ (Time On + Off Time) =25.38%

Keysight Spectrum Anahzes - Swept SA Keysght Spectrum Anshyzer - Swept 54
AL ‘. AL R ALIGH
arker 3 A 7.71400 ms | Avg Type: Log-Pwr arker 3 A 7.47840 ms Avg Type: Log-Pwr
PO Fost ~+-  Trig: Free Run FNO Fost ~+—  Trig: Free Run
IFGain:Low Atten: 10 dB IFGain:Low Atten: 10 dB
AMkr3 7.714 m;l
10 dB/div__Ref 0.00 dBm 4.77 d 10 dB/div__Ref 0.00 dBm
Log Log
00 100
el 200
300 200 304
142
ol e - ] .
0, 520 fiad
© [ 1] _ 354 a0 \ | | I Il
a0 a0
B I } I I I } -300' I ‘ I } I } I I }
ICenter 5.290000000 GHz Span 0 Hz, ICenter 5.530000000 GHz Span 0 Hz|
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 101.3 ms (40001 pts] Res BW 3.0 MHz #VBW 3.0 MHz Sweep 101.3 ms (40001 pts)
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3.8. U-NII Detection Bandwidth

Additional requirements for devices with
multiple bandwidth modes

Master or Client with Client without radar
radar detection detection

U-NII Detection Bandwidth and Statistical
Performance Check

All BW modes must be tested Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar
detection bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded
20 MHz channels and the channel center frequency.

3.8.1. Test Limit

Limits Clause 5.7.2.1.2 Table D.2: DFS requirement values

Parameter

Value

U-NII Detection Bandwidth Minimum 100% of the U-NIl 99% transmission

performed with no data traffic.

Note : During the U-NII Detection Bandwidth detection test, radar type 0 should be used. For
each frequency step the minimum percentage of detection is 90 percent. Measurements are

3.8.2. Test Result of U-NII Detection Bandwidth

Not required

N\
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3.9. Statistical Performance Check

Additional requirements for devices with
multiple bandwidth modes

Master or Client with
radar detection

Client without radar
detection

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar

detection bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded
20 MHz channels and the channel center frequency.

3.9.1. Test Result of Uniform Spreading

Not required
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3.10.Uniform Spreading
The UUT will select channel by random mode and remember this channel when detect

radar signal, so that will select unused channel by random mode.

3.10.1. Test Result of Uniform Spreading

Not required
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3.11.In-Service Monitoring
The In-Service Monitoring is defined as the process by which an RLAN monitors the

Operating Channel for the presence of radar signals.

Additional requirements for devices with | Master or Client with Client without radar
multiple bandwidth modes radar detection detection

U-NII Detection Bandwidth and Statistical

Performance Check All BW modes must be tested Not required

Test using the widest
BW mode available for
the link

Channel Move Time and Channel Closing | Test using widest BW
Transmission Time mode available

All other Any single BW mode Not required

Note: Frequencies selected for statistical performance check (Section 7.8.4) should include several
frequencies within the radar detection bandwidth and frequencies near the edge of the radar
detection bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded
20 MHz channels and the channel center frequency.

3.11.1. Test Limit

Parameter Value
Channel Move Time <10s (See Note 1)
< 200 ms+ an aggregate of 60 milliseconds
Channel Closing Transmission Time over remaining 10 second period.
(See Notes 1 and Notes 2.)

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed
with Radar Type 0. The measurement timing begins at the end of the Radar Type 0
burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at
the

beginning of the Channel Move Time plus any additional intermittent control signals required to

facilitate a Channel move (an aggregate of 60 milliseconds) during the remainder of the 10

second period. The aggregate duration of control signals will not count quiet periods in between

transmissions.

Limits Clause 5.7.2.2.2
The In-Service Monitoring shall be used to continuously monitor an Operating

Channel.
The In-Service-Monitoring shall start immediately after the RLAN has started

transmissions on an Operating Channel.
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3.11.2. Test Result of In-Service Monitoring

Modulation Standard: 802.11ac VHT80, 5290MHz

In Service Monitor

Modulation Standard: 802.11ac VHT80, 5530MHz

In Service Monitor
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3.12. Non-Occupancy Period
The Channel Shutdown is defined as the process initiated by the RLAN device immediately

after a radar signal has been detected on an Operating Channel.

The master device shall instruct all associated slave devices to stop transmitting on this
channel, which they shall do within the Channel Move Time.

Slave devices with a Radar Interference Detection function, shall stop their own transmissions
within the Channel Move Time.
The aggregate duration of all transmissions of the RLAN device on this channel during the
Channel Move Time shall be limited to the Channel Closing Transmission Time. The
aggregate duration of all transmissions shall not include quiet periods in between

transmissions.

3.12.1. Test Limit

Radar Test Signal

Master (min)

Client (min)

0

> 30

> 30

3.12.2. Test Result of Non-Occupancy Period

Modulation Standard: 802.11ac VHT80, 5290MHz

Modulation Standard: 802.11ac VHT80, 5530MHz
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