REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

SINGLE BURST OF RADAR TYPE 6

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF 50%  DC SENSEINT ALIGH AUTO 09:21:46 PMDec 09, 2016

Trig Delay: -1.000 ms  Avg Type: Log-Pwr TRACE 3456 Frequency
N Trig: Video T
|§gﬂhfﬂh+ #Atten: 0 dB oer|P PRPPP
Auto Tune,
Ref Offset 209 dB Mkr1 1.334 ms
10 dBidiv Ref -45.00 dBm -64.14 dBm
og
Center Freq(|
550 5.530000000 GHz,
. -£4.00 ciBm
-B5.0
TRELL StartFreq(|
750 5530000000 GHz
-68.0
Stop Freq(|
5530000000 GHz
-95.0
-105 CF Step
3.000000 MHz
Auto Man
15 i o { Lol y 1 il
125 Freq Offset
0 Hz|
-138
Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (40001 pts)
IMSG STATUS
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TRAFFIC

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF 50Q  DC SENSEIMT ALIGM AUTO 04:50:19 PMDec 09, 2016
Avg Type: Log-Pwr TRACE 3456 Frequency
: Trig: Free Run T
IFFgac:n:FHaisglh-—F #Atten: 0 dB DET|P M F T
Auto Tune,
Ref Offset 209 dB Mkr1 11.83 s
10 deiciv_Ref 45.00 dBm -75.12 dBm
og
Center Freq(
a0 5.530000000 GHz
-64.00 ciBm
-68.0
Start Freq
750 . 5.530000000 GHz
-68.0
Stop Freq(
5530000000 GHz
-95.0
-105 CF Step
3.000000 MHz
Auto Man
118
A28 Freq Offset
0 Hz
-138
Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts)
IMSG STATUS
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

CHANNEL LOADING

CHANNEL LOADING

44352, DFS 1

T1/|0.0000 T2 0.2000

Between T1 and T2 (ms)

BinsAbove| | Aoueoste Time Above Thieshold |

| Threshold
7545 37.7250

The level of traffic loading on the channel by the EUT is 18.86%
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.8.3. OVERLAPPING CHANNEL TESTS

RESULTS

The channel spacing is not less than the channel bandwidth therefore the EUT does not have
an overlapping channel plan.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.8.4. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE CAC CYCLE TIME

A sweep was started on the spectrum analyzer set to the DFS test channel when a software
command was issued by the operator to the EUT to change to the DFS test channel. After the
command to change channels was issued a CAC period commenced on the DFS test channel
for at least 60 seconds. The time from the beginning of the sweep to the re-initialization of traffic
was measured as the time required for the EUT to complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer when a software command was issued by the
operator to the EUT to change to the DFS test channel. A radar signal was triggered on the
DFS test channel within 0 to 6 seconds after the beginning of the CAC period and transmissions
on the DFS test channel were monitored on the spectrum analyzer.

A sweep was started on the spectrum analyzer when a software command was issued by the
operator to the EUT to change to the DFS test channel. A radar signal was triggered on the
DFS test channel within 54 to 60 seconds after the beginning of the CAC period and
transmissions on the DFS test channel were monitored on the spectrum analyzer.
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

QUANTITATIVE RESULTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 60.8 60.77

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 2.880 2.88

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 56.86 56.86

QUALITATIVE RESULTS

second window

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the CAC
Within O to 6 EUT indicates radar detected No transmissions on channel

Within 54 to 60
second window

EUT indicates radar detected

No transmissions on channel
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REPORT NO: 11533080-E2V1

FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC

\

Transmissions begin on channel after completion of the CAC period.

End of CAC
Begin Transmissions

MING WITHOUJ RADAR

R L RF

S0 DC

SENSE!INT] ALIGN AUTO

11:50:08 AM Dec 09, 2016

Frequency

ICdnter Freq 5.530000000/GHz |T 6: Free R Avg Type: Log-Pwr TRTACE 3456
. rig:Free Run T
|Fpg;:)i}.frfi§h* #Atten: 0 dB pET|P K NN
Auto Tune
Ref Offset 209 Mkr2 60.77 s
10WPidiv Ref -45.00 -78.72 dBm|
Log
50 Center Freq||
-64 .00 dBm|
6.0 5.530000000 GHz|
-75.0
-85.0
StartFreqj
05,00 e
5.530000000 GHz|
105
-1
-125 Stop Freq|
R 5530000000 GHz
Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 Mz
] eofsoll x| v [ _FUNCTION ] FUNCTIDNWID FUNCTION VALUE Man
t 0.000s -94.68 dBm
t 60.77 s -78.72 dBm
Freq Offset
0 Hz|
IMSG STATUS
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TIMING WITH RADAR NEAR BEGINNING OF CAC

Command to
Switch Channels
Start of CAC

Radar Signal Applied

RL RF S0  DC SENSE:INT] ALIGH AUTO 01:03:25PMDec 09,2016 | _ |
C8nter Freq 5.530000000 G Avg Type: Log-Pur A EERET Frequency
:Fast —»— 1rig:FreeRun T
FGain:High  #Atten: 0 dB perfP N
ot om0 o Mkr2 2880 5|| ~ AutoTune
10 dB/div .00 dBm -63.53 dBm)
Log
S50 Center Freq||
-£4.00 dBm|
850 5.530000000 GHz
-75.0
-85.0
Start Freq
0500 e
5.530000000 GHz
-105
-5
125 Stop Freq(
135 5.530000000 GHz
Center 5.530000000 GHz Span 0 Hz CFstep
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 M2
[MeAMoDe[TRefse ]l o [ v __ ] _FUNcTion FUNCTIDN VALUE Auto Man
1 N t 0.000 s 94.72 dBm
N t 23880s 6353 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC

Radar Signal Applied

MING WITH RADAR NEAR ND OF CAC

RL RF S0  DC SENSE:INT] ALIGH AUTO 01:10:44 PMDec 09, 2016

Cénter Freq 5.530000000 GHz ¢ Avg Type: Log-Pur Tece[-5oee|  Frequency
PNO: Fa Trig: Free Run T
IFGain: #Atten: 0 dB DET|P MK HNHNN
Auto Tune,
Ref Offset -20.9 dB Mkr2 56.86 s
jo&eiciv__Ref 45.00 dB -63.69 dBm|
T
0 o o Center Freq|
850 5.530000000 GHz
-75.0
-85.0
Start Freq
-850 [
5.530000000 GHz
-105
-5
125 Stop Freq(
135 5.530000000 GHz
Center 5.530000000 GHz Span 0 Hz CFstep
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 M2
[MkR[MODE[ TRC]SCL] [ v [ FONCTION LINCTION WD FUNCTION WALUE Auto Man
1 N t 0.000 s 94.66 dBm
N t 5686 -63.69 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
1
12
IMSG STATUS

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.8.5. ZERO WAIT CHANNEL AVAILABILITY CHECK TIME (NON-DFS
CHANNEL TO DFS CHANNEL)

PROCEDURE TO DETERMINE CAC CYCLE TIME

A link was established and traffic with a channel loading of less than 16% was started on a Non-
DFS channel. When the traffic loading is greater than 16% the Zero-Wait CAC function will be
abandoned per manufacturer design and declaration.

A sweep was started on the spectrum analyzer set to the DFS test channel when a software
command was issued by the operator to the EUT to change from the Non-DFS channel to the
DFS test channel. After the command to change channels was issued a CAC period
commenced on the test channel for at least 60 seconds. The time from the beginning of the
sweep to the re-initialization of traffic was measured as the time required for the EUT to
complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer when a software command was issued by the
operator to the EUT to change to the DFS test channel and commence a CAC period. A radar
signal was triggered on the DFS test channel within 0 to 6 seconds after the beginning of the
CAC period and transmissions on the DFS test channel were monitored on the spectrum
analyzer. A log file indicating that the radar was detected on the DFS test channel and that the
DFS test channel was temporarily removed from service for a period of 31-minutes.

After the EUT was reset a sweep was started on the spectrum analyzer when a software
command was issued by the operator to the EUT to change to the DFS test channel and
commence a CAC period. A radar signal was triggered on the DFS test channel within 54 to 60
seconds after the beginning of the CAC period and transmissions on the DFS test channel were
monitored on the spectrum analyzer. A log file was created indicating that the radar was
detected on the DFS test channel and that the DFS test channel was temporarily removed from
service for a period of 31-minutes.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

QUANTITATIVE RESULTS BASED UPON SPECTRUM ANALYZER PLOTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 61.3 61.3

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 4.118 4.118

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 57.88 57.88

If a radar signal is detected during the channel availability check then the PC controlling the EUT
displays a message stating that radar was detected.

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the initial
power-up cycle and the CAC

Within 0 to 6 EUT indicates radar detected No transmissions on channel
second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC
‘ End of CAC
Begin Transmissions

MING WITHOUJ RADAR

RL RF S0 DC SENSE!INT] ALIGN AUTO 02:33:24 PMDec 06, 2016

Cdnter Freq 5.53000000¢/GHz | Avg Type: Log-Pwr TRACE[[Z3:586 Frequency
PNO: Fast —»— 1rig:Free Run T
IFGain:High #Atten: 0 dB perfP PPPPP
Auto Tune
Ref Offset -20.9 Mkr2 61.28 s|
10WPidiv Ref -45.00 -69.98 dBm|
Log
e Center Freq
-64 .00 dBm|
5.0 5.530000000 GHz|
750
850
95,0 StartFreqj
5.530000000 GHz|
105
15
-125 Stop Freq|
R 5530000000 GHz
Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #/BW 3.0 MHz Sweep 300.0 s (40001 pts] 3000000 Mz
] eofsoll x| v [ _FUNCTION ] FUNCTIDNWID FUNCTION VALUE Auto Man
t 0.000s -93.80 dBm
t 61.28s -£9.98 dBm
Freq Offset
0 Hz|
IMSG STATUS

Transmissions begin on channel after completion of the CAC period.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of CAC Timing Without Radar

# wl chanspec
36/80 (0xe02a)

# wl dfs_ap_move 100/80

# CONSOLE: 028688.579 wic_dfs_doiovar scan channel: e06a, current channel e02a

CONSOLE:

CONSOLE:

CONSOLE:

CONSOLE:
CONSOLE:

CONSOLE:

CONSOLE:

CONSOLE:
CONSOLE:

028688.723 wl0: downgraded phy to 3+1
028688.723 wl0 wic_dfs_handle_modeswitch: downgrade completed 1390
028688.723 wl0: since phymode is 3x1 using scan core with chanspec e06a

028688.724 wl0: chanspec e06a, 60 second CAC time
028688.724 DFS State IDLE -> PRE-ISM Channel Availability Check

028688.724 wl0.. wic_dfs_scan_start txdur_start 6069608us
028749.171 wl0: wic_dfs_get radar DFS radar=1

028749.171 wl0: chanspec e06a, 60 second CAC time
028749.171 DFS State PRE-ISM Channel Availability Check -> In-Service

Monitoring(ISM)

CONSOLE:

60300ms

CONSOLE:

028749.547 wl0: dfs : state to In-Service Monitoring(ISM) chanspec 100/80 at

028749.700 wl0: upgraded phy to 4x4
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TIMING WITH RADAR NEAR BEGINNING OF CAC

Command to
Switch Channels
Start of CAC

\

Radar Signal Applied
RL RF S0 DC MSE:INT] ALIGN AUTO O2:47:43PMDecog, 2016 [ _ ]
nter Freq 5.530000000 GHz Avg Type: Log-Pwr TRACE[L - 3456 Frequency
PNO: Fa Trig: Free Run ™
IFGaing #Atten: 0 dB oeTfP PPPPP
Auto Tune
Ref Offset 20.9 d Mkr2 4.118 s
jofeiv  Ref 45.00 -64.53 dBm
| P Center Freq||
a0 5.530000000 GHz
. . -54.00 cBmf
StartFreqj
75D 5530000000 GHz
-85.0
Stop Freq|
AN 5530000000 GHz
-95.0
-108 CF Step
3.000000 MHz
JAuto Man
-115
125 Freq Offset
0 Hz|
BES
Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts)
IMSG STATUS

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Radar at the Beginning of CAC

# wl chanspec

36/80 (0xe02a)

#

# wl dfs _ap move 100/80

# CONSOLE: 026805.892 wlc dfs doiovar scan channel: e06a, current
channel e02a

CONSOLE: 026805.893 wl0 wlc dfs scan 1355 chspec=e06a

CONSOLE: 026806.156 wl0: downgraded phy to 3+1

CONSOLE: 026806.156 wl0 wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 026806.157 wl0: chanspec e06a, 60 second CAC time

CONSOLE: 026806.157 DFS State IDLE -> PRE-ISM Channel Availability
Check

CONSOLE: 026809.006 WLO: DFS: UNCLASSIFIED ########## RADAR SC
DETECTED ON CHANNEL 100/80 ########## min pw=23, subband result=6, AT
2700MS

CONSOLE: 026809.006 wl0: dfs : state to IDLE chanspec 36/80 at 2700ms
CONSOLE: 026809.007 wl0: upgraded phy to 4x4

CONSOLE: 026809.007 wl0 wlc dfs handle modeswitch: upgrade completed
1402

CONSOLE: 026809.007 wl0: channel 104 put out of service chspecd068

CONSOLE: 026809.007 wl0O: channel 108 put out of service chspecdO6c
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

AP Target Chanspec 100/80

Radar Found On Channel

# wl chan info

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Service
Channel
Service
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

36

40

44

48

52

56

60

64

100
104
for
108
for
112
116
120
124
128
132
136
140
144
149
153
157
161
165

Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
31 minutes

A Band,
31 minutes
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band
Band
Band
Band
Band

g

i N S i i - i -

(OxeOo0a)

Passive
Passive
Passive
Passive

RADAR
RADAR
RADAR
RADAR
RADAR
RADAR

RADAR

RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR

Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,

Sensitive,

Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
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Passive
Passive
Passive
Passive
Passive,

Passive,

Passive
Passive
Passive
Passive
Passive
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Passive
Passive
Passive
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Temporarily Out of
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC
Radar Signal Applied
R L RF S0 DC NSE:IMT] ALIGHN AUTO 030919 PMDec 06, 2016 Fi
Cdnter Freq 5.530000000 GHz 1 Aiva Type: Log-Pwr TR - 5iog| freduency
PNO: Fast rig:Free Run ™
IFGain:Hi #Atten: 0 dB perP PPPPP
Auto Tune
Ref Offset 20.9 dB Mkr2 57.88 s
10 iy Ref 45.00 dBm -64.56 dBm)
|
50 § e Center Freq||
50 5.530000000 GHz,
-75.0
-85.0
StartFreqj
25,00 e
5.530000000 GHz,
105
-1
-125 Stop Freq|
13 5530000000 GHz,
Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 Mz
‘ qo]  w | | Fncion | oncoworn] ronconvene )| Man
t 00005 94,78 dBm
t 5788s £4.56 dBm
Freq Offset
0 Hz|
IMSG STATUS

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Radar at the End of CAC

# wl chanspec
36/80 (0Oxe02a)

# wl dfs _ap move 100/80
# CONSOLE: 027673.777 wlc dfs doiovar scan channel: e0O6a, current
channel e(02a

CONSOLE: 027673.845 wl0: downgraded phy to 3+1

CONSOLE: 027673.845 wl0 wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 027673.845 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 027673.846 wl0: chanspec e06a, 60 second CAC time

CONSOLE: 027673.846 DFS State IDLE -> PRE-ISM Channel Availability
Check

CONSOLE: 027673.846 wlO.. wlc dfs scan start txdur start 9641283us
CONSOLE: 027730.845 WLO: DFS: UNCLASSIFIED ########## RADAR SC
DETECTED ON CHANNEL 100/80 ########## min pw=23, subband result=6, AT
56850MS

CONSOLE: 027730.845 wl0: dfs : state to IDLE chanspec 36/80 at 56850ms

CONSOLE: 027730.845 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 027730.846 wl0: upgraded phy to 4x4

CONSOLE: 027730.846 wl0O wlc dfs handle modeswitch: upgrade completed
1402

CONSOLE: 027730.846 wl0: channel 104 put out of service chspecd068
CONSOLE: 027730.846 wl0: channel 108 put out of service chspecdO6c

# wl chanspec
36/80 (0xe02a)
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

# wl chan info

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Service
Channel
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Channel
Channel
Channel
Channel
Channel
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Channel
Channel
Channel
Channel
Channel
Channel
Channel
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.8.6. ZERO WAIT CHANNEL AVAILABILITY CHECK TIME (DFS CHANNEL
TO DFS CHANNEL / RADAR APPLIED TO THE CHANNEL
PERFORMING CAC)

PROCEDURE TO DETERMINE CAC CYCLE TIME

A link was established and traffic with a channel loading of less than 16% was started on an
operating DFS channel. When the traffic loading is greater than 16% the Zero-Wait CAC
function will be abandoned per manufacturer design and declaration.

A sweep was started on the spectrum analyzer set to the DFS test channel when a software
command was issued by the operator to the EUT to change from the operating DFS channel to
the DFS test channel. After the command to change channels was issued a CAC period
commenced on the DFS test channel for at least 60 seconds. The time from the beginning of
the sweep to the re-initialization of traffic was measured as the time required for the EUT to
complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer set to the DFS test channel and a CAC period
was commenced when a software command was issued by the operator to the EUT to change
from the operating DFS channel to the DFS test channel. A radar signal was triggered on the
DFS test channel within 0 to 6 seconds after the beginning of the CAC period and transmissions
on the DFS test channel were monitored on the spectrum analyzer. A log file was generated
indicating that the radar was detected on the DFS test channel and that the DFS test channel
was temporarily removed from service for a period of 31-minutes.

After the EUT was reset a sweep was started on the spectrum analyzer set to the DFS test
channel and a CAC period was commenced when a software command was issued by the
operator to the EUT to change from the operating DFS channel to the DFS test channel. A radar
signal was triggered on the DFS test channel within 54 to 60 seconds after the beginning of the
CAC period and transmissions on the DFS test channel were monitored on the spectrum
analyzer. A log file was generated indicating that the radar was detected on the DFS test
channel and that the DFS test channel was temporarily removed from service for a period of 31-
minutes.
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

QUANTITATIVE RESULTS BASED UPON SPECTRUM ANALYZER PLOTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 61.41 61.4

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 4.418 4.418

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 57.81 57.81

If a radar signal is detected during the channel availability check then the PC controlling the

EUT displays a message stating that radar was detected.

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the CAC
Within O to 6 EUT indicates radar detected No transmissions on channel

second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC

‘ End of CAC
Begin Transmissions

MING WITHOUTJRADAR

L RF S0  DC SENSE:INT] ALIGH AUTO 19:36:19 4M Dec 09, 2016

[Cehter Freq 5.530000000)5Hz | Avg Type: Log-Pur TRecE[o5 15 6 Frequency
PNO: Fast —»— 1rig:FreeRun T
IFGain:High #Atten: 0 dB DET|P
Auto Tune,
Ref Offset 209 d
10 qidiv.__ Ref 45.00 dB|
Log
S50 ’ Center Freq||
BE0 5.530000000 GHz
-75.0
-85.0 [‘
| Start Freq
0510 i
5.530000000 GHz
-105
-5
125 Stop Freq(
13 5.530000000 GHz
Center 5.530000000 GHz Span 0 Hz CFstep
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts) 3000000 MH2
[MkR[MODE[ TRC]SCL] [ v [ FONCTION LINCTION WD FUNCTION WALUE Auto Man
1 N t 0.000 s 9450 dBm
2 N t 8141s 7856 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
1
12
IMSG STATUS

Transmissions begin on channel after completion of the CAC period.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of CAC Timing Without Radar

wl chanspec
52/80 (0xe03a)

# CONSOLE: 030403.354 wlc dfs doiovar scan channel: e06a, current
channel e03a

CONSOLE: 030403.355 wlO wlc dfs scan 1355 chspec=e06a
CONSOLE: 030403.705 wl0: downgraded phy to 3+1

CONSOLE: 030403.705 wlO wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 030403.706 wl0O: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 030403.706 wl0O: chanspec e06a, 60 second CAC time

CONSOLE: 030403.706 DFS State In-Service Monitoring(ISM) -> PRE-ISM
Channel Availability Check

CONSOLE: 030463.749 wl0.. wlc dfs scan complete sc chan=eO6a (106)
reason O

CONSOLE: 030463.749 DFS State PRE-ISM Channel Availability Check ->
In-Service Monitoring (ISM)

CONSOLE: 030463.750 wl0: dfs : state to In-Service Monitoring (ISM)
chanspec 52/80 at 60000ms

CONSOLE: 030463.750 wl0O: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 030463.899 wl0: upgraded phy to 4x4

CONSOLE: 030463.899 wl0 wlc dfs handle modeswitch: upgrade completed
1402

CONSOLE: 030463.899 wl0 wlc dfs handle modeswitch: new state 4 in idle
state

CONSOLE: 030464.002 DFS State In-Service Monitoring(ISM) -> In-Service
Monitoring (ISM)

# wl chanspec
100/80 (Oxelb6a)
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REPORT NO: 11533080-E2V1
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DATE: FEBRUARY 14, 2017

# wl chan info
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Channel
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Channel
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITH RADAR NEAR BEGINNING OF CAC

Command to
Switch Channels
Start of CAC

\

Radar Signal Applied

MING WITH RADAR NEAR INNING OF CAC

RL RF S0 DC SENSE!INT] ALIGN AUTO 19:56:07 AM Dec 09, 2016

ICénter Freq 5.530000000 GHz Avg Type: Log-Pwr TRACE[L - 3456 Frequency
Wast —— Trig:FreeRun ™
ain:High #Atten: 0 dB Der|P IR
Auto Tune
Ref Off % s Mkr2 4.418 g
i, Ll Ry .00 dBm -63.58 dBm|
O
550
‘. - Center Freq(|
6.0 5.530000000 GHz|
750
850
StartFreqj
95,0 6
5.530000000 GHz|
105
15
-125 Stop Freq|
R 5530000000 GHz
Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 Mz
] eofsoll x| v [ _FUNCTION ] FUNCTIDNWID FUNCTION VALUE Auto Man
t 0.000s -94.55 dBm
t 4418s £3.58 dBm
Freq Offset
0 Hz|
IMSG STATUS

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Radar at the Beginning of CAC

# wl chanspec
60/80 (0xe23a)

# wl dfs _ap move 100/80

# CONSOLE: 031748.826 wlc dfs doiovar scan channel: e06a, current
channel e23a

CONSOLE: 031748.827 wl0O wlc dfs scan 1355 chspec=e06a

CONSOLE: 031748.827 wl0: mode switch down scheduled = 1 opmode: 0x22,
bw: 0x02

CONSOLE: 031749.478 wl0: downgraded phy to 3+1

CONSOLE: 031749.478 wl0 wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 031749.479 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 031749.479 wl0: chanspec e06a, 60 second CAC time

CONSOLE: 031749.479 DFS State In-Service Monitoring(ISM) -> PRE-ISM
Channel Availability Check

CONSOLE: 031752.727 wlO: DFS: radar info=0x18167, radar info 2=0x00000

CONSOLE: 031752.727 WLO: DFS: UNCLASSIFIED ########## RADAR SC
DETECTED ON CHANNEL 100/80 ########## min pw=22, subband result=6, AT
3150MS

CONSOLE: 031752.727 wlO0.. wlc dfs scan complete sc chan=eO6a (106)
reason 1

CONSOLE: 031752.727 DFS State PRE-ISM Channel Availability Check ->
In-Service Monitoring (ISM)

CONSOLE: 031752.728 wl0: dfs : state to In-Service Monitoring (ISM)
chanspec 60/80 at 3150ms

CONSOLE: 031752.728 wl0: since phymode is 3xl using scan core with
chanspec e06a

CONSOLE: 031752.728 wl0: channel 104 put out of service chspecd068

CONSOLE: 031752.728 wl0: channel 108 put out of service chspecdO6c
CONSOLE: 031752.877 wl0O: upgraded phy to 4x4

CONSOLE: 031752.877 wl0O wlc dfs handle modeswitch: upgrade completed
1402

Page 176 of 272

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

CONSOLE :
state

wl chanspec

60/80

(Oxe23a)

# wl chan info

Channel 36

Channel 40

Channel 44

Channel 48

Channel 52

Channel 56

Channel 60

Channel 64

Channel 100
Channel 104
Service for
Channel 108
Service for
Channel 112
Channel 116
Channel 120
Channel 124
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Channel 140
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Channel 149
Channel 153
Channel 157
Channel 161
Channel 165

i i i i
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC

Radar Signal Applied

MING WITH RADAR NEAR #ND OF CAC

Ag_=nt Spectrum Analyzer - 29445, DFS 1

ALIGN AUTO 10:35:06 AM Dec 09, 2016

L : —
ter Freq 5.530000000 GHz Avg Type: Log-Pwr TRACE[ - 34586 Frequency
PNO: Fa Trig: FreeRun Tv
IFGain #Atten: 0 dB pET|P K NN
Ref Offset -20.9 dB, Mkr2 57.81 s Auto Tune
10 iy Ref -45.00 dB -63.81 dBm|
Lol

550

. o Center Freq||

5.0 5.630000000 GHz

750

850
95,0 Start Freq|
105 5.530000000 GHz|

115
-125

Stop Freq|
135 5530000000 GHz

Center 5.530000000 GHz Span 0 Hz CF step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3.000000 Mtz
] eofsoll x| v [ _FUNCTION ] FUNCTIDNWID FUNCTION VALUE Auto Man
0.000s -95.14 dBm

t 5781s £3.81dBm

Freq Offset
0 Hz|

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Radar at the End of CAC

# wl chanspec
60/80 (0xe23a)

# wl dfs _ap move 100/80

# CONSOLE: 033991.207 wlc dfs doiovar scan channel: e06a, current
channel e23a

CONSOLE: 033991.207 wl0O wlc dfs scan 1355 chspec=e06a

CONSOLE: 033991.207 wl0: mode switch down scheduled = 1 opmode: 0x22,
bw: 0x0

2

CONSOLE: 033991.294 wl0: downgraded phy to 3+1

CONSOLE: 033991.294 wl0 wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 033991.295 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 033991.295 wl0: chanspec e06a, 60 second CAC time

CONSOLE: 033991.295 DFS State In-Service Monitoring(ISM) -> PRE-ISM
Channel Availability Check

CONSOLE: 033991.295 wl0.. wlc dfs scan start txdur start 5582902us
0Ej51 & 034048.318 wl0: DFS: radar info=0x18187, radar info 2=0x00000
CONSOLE: 034048.318 WLO: DFS: UNCLASSIFIED ########## RADAR SC
DETECTED ON CHANNEL 100/80 ########## min pw=24, subband result=6, AT
57000Ms

CONSOLE: 034048.318 wlO.. wlc dfs scan complete sc chan=eO6a (106)
reason 1

CONSOLE: 034048.318 DFS State PRE-ISM Channel Availability Check ->
In-Service Monitoring (ISM)

CONSOLE: 034048.318 wl0: dfs : state to In-Service Monitoring (ISM)
chanspec 60/80 at 57000ms

CONSOLE: 034048.319 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 034048.319 wl0: channel 104 put out of service chspecd068

CONSOLE: 034048.319 wl0: channel 108 put out of service chspecdO6c
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

CONSOLE:

CONSOLE:

1402

CONSOLE:

state

034048.468 wl0:

upgraded phy to 4x4

034048.468 wl0 wlc dfs handle modeswitch: upgrade completed

034048.468 wl0 wlc dfs handle modeswitch: new state 4 in idle

# wl chanspec

60/80

(0xe23a)

# wl chan _info

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Service
Channel
Service
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

36

40

44

48

52

56

60

64

100
104
for
108
for
112
116
120
124
128
132
136
140
144
149
153
157
161
165

it B B i
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Band
Band
Band
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RADAR
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RADAR Sensitive
RADAR Sensitive
RADAR Sensitive
RADAR Sensitive
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.8.7. ZERO WAIT CHANNEL AVAILABILITY CHECK TIME (DFS CHANNEL
TO DFS CHANNEL / RADAR APPLIED TO THE OPERATING DFS
CHANNEL)

PROCEDURE TO DETERMINE CAC CYCLE TIME

A link was established and traffic with a channel loading of less than 16% was started on an
operating DFS channel. When the traffic loading is greater than 16% the Zero-Wait CAC
function will be abandoned per manufacturer design and declaration.

A sweep was started on the spectrum analyzer set to the DFS test channel when a software
command was issued by the operator to the EUT to change from the operating DFS channel to
the DFS test channel. After the command to change channels was issued a CAC period
commenced on the DFS test channel for at least 60 seconds. The time from the beginning of
the sweep to the re-initialization of traffic was measured as the time required for the EUT to
complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer set to the DFS test channel and a CAC period
was commenced when a software command was issued by the operator to the EUT to change
from the operating DFS channel to the DFS test channel. A radar signal was triggered on the
operating DFS channel within 0 to 6 seconds after the beginning of the CAC period and
transmissions on the DFS test channel were monitored on the spectrum analyzer. A log file was
generated indicating that the radar was detected on the operating DFS channel and that the
operating DFS channel was temporarily removed from service for a period of 31-minutes. In
addition the CAC being performed on the DFS test channel was abandoned and the EUT
moved service to a Non-DFS channel.

After the EUT was reset a sweep was started on the spectrum analyzer set to the DFS test
channel and a CAC period was commenced when a software command was issued by the
operator to the EUT to change from the operating DFS channel to the DFS test channel. A radar
signal was triggered on the operating DFS channel within 54 to 60 seconds after the beginning
of the CAC period and transmissions on the DFS test channel were monitored on the spectrum
analyzer. A log file was generated indicating that the radar was detected on the operating DFS
channel and that the operating DFS channel was temporarily removed from service for a period
of 31-minutes. In addition the CAC being performed on the DFS test channel was abandoned
and the EUT moved service to a Non-DFS channel.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

QUANTITATIVE RESULTS BASED UPON SPECTRUM ANALYZER PLOTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 62.0 62.0

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 3.000 3.000

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 57.00 57.00

If a radar signal is detected during the channel availability check then the PC controlling the
EUT displays a message stating that radar was detected.

QUALITATIVE RESULTS

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the CAC
Within O to 6 EUT indicates radar detected No transmissions on channel

second window
Within 54 to 60 | EUT indicates radar detected No transmissions on channel
second window
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC

‘ End of CAC
Begin Transmissions

MING WITHOUT/RADAR

RF S0  DC SENSE:INT] ALIGH AUTO 10:52:39 AM Dec 03, 2016

. A ——
[Céehter Freq 5.530000000)GHz | Avg Type: Log-Pur TRecE[o5 15 6 Frequency
PNO: Fast —»— 1rig:FreeRun T
IFGain:High #Atten: 0 dB DET|P
Auto Tune,
Ref Offset 209
10 Nidiv__ Ref 45.00 d
Log
S50 Center Freq||
BE0 5.530000000 GHz
-75.0 MR
-85.0 -
55 1 Start Freq
5.530000000 GHz
-105
-5
125 Stop Freq(
13 5.530000000 GHz
Center 5.530000000 GHz Span 0 Hz CFstep
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts) 3000000 MH2
[MkR[MODE[ TRC]SCL] [ v [ FONCTION LINCTION WD FUNCTION WALUE Auto Man
1 N t 0.000 s 9391 dBm
2 N t 6200s 77.23 dBm
3 Freq Offset
5 0 Hz|
6
7
8
9
10
1
12

MSG STATUS

Transmissions begin on channel after completion of the CAC period.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of CAC Timing Without Radar

# wl chanspec
52/80 (0xe03a)

# wl dfs _ap move 100/80

# CONSOLE: 027633.154 wlc dfs doiovar scan channel: e0O6a, current
channel e(03a

CONSOLE: 027633.155 wl0 wlc dfs scan 1355 chspec=e06a

CONSOLE: 027633.155 wl0: mode switch down scheduled = 1 opmode: 0x22,
bw: 0x02

CONSOLE: 027633.468 wl0: downgraded phy to 3+1

CONSOLE: 027633.468 wl0 wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 027633.469 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 027633.469 wl0: chanspec e06a, 60 second CAC time

CONSOLE: 027633.469 DFS State In-Service Monitoring(ISM) -> PRE-ISM
Channel Availability Check

CONSOLE: 027693.584 wl0.. wlc dfs scan complete sc chan=eO6a (106)
reason O

CONSOLE: 027693.584 DFS State PRE-ISM Channel Availability Check ->
In-Service Monitoring (ISM)

CONSOLE: 027693.585 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 027693.734 wl0: upgraded phy to 4x4

CONSOLE: 027693.734 wl0 wlc dfs handle modeswitch: upgrade completed
1402

CONSOLE: 027693.734 wl0 wlc dfs handle modeswitch: new state 4 in idle
state

CONSOLE: 027694.257 wl0: dfs : state to In-Service Monitoring (ISM)
chanspec 100/80 at 300ms

wl chanspec
100/80 (Oxelb6a)

# wl chan info
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

36
40
44
48
52
56
60
64
100
104
108
112
116
120
124
128
132
136
140
144
149
153
157
lel
165

i i A

Band
Band
Band
Band
Band,
Band,
Band,
Band,

pi i B Bl i i

RADAR Sensitive,
RADAR Sensitive,
RADAR Sensitive,
RADAR Sensitive,

Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band

Band

Band

Band

Band

RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR

Sensitive
Sensitive
Sensitive
Sensitive
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,

Page 185 of 272

Passive
Passive
Passive
Passive

Passive
Passive
Passive
Passive
Passive
Passive
Passive
Passive

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

Log File of CAC Timing Without Radar

Command to
Switch Channels
Start of CAC

IMING WITH RADAR NEAR BEG

RL RF S0 DC SE]

Radar Signal Applied

ING OF CAC

ALIGN AUTO 11:17:35 AM Dec 09, 2016

rker 2 3.00000 s

|
PNO: Fast ——

Avg Type: Log-Pwr

TRACE[ - 3: 586 Marker

ree Run T
IFGain:High tten: 0 dB perfP Marker Table
Mkr2 3.000 s|lon Off|
Ref Offset -20.9 dB L0
1o iy Ref 45.00 dBm/ -94.25 dBm
O
o Marker Count
-64 .00 dBm|
550 [off]
-75.0
e DQ Couple
-85.0 Markers|
105 Oon Off
-1
125
-135
Center 5.530000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts

1 N t

N t

0.000s
3.000s

9472 dBm
-94.25 dBm

FUNCTION WaLUE

All Markers Offff

More
20of2

STATUS

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Radar at the Beginning of CAC

# wl chanspec
52/80 (0xe03a)

# wl dfs _ap move 100/80

# CONSOLE: 028818.213 wlc dfs doiovar scan channel: e06a, current
channel e03

CONSOLE: 028818.213 wl0 wlc dfs scan 1355 chspec=e06a
CONSOLE: 028818.543 wl0: downgraded phy to 3+1

CONSOLE: 028818.543 wl0 wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 028818.544 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 028818.544 wl0: chanspec e06a, 60 second CAC time
CONSOLE: 028821.199 wl0O: DFS: radar info=0x181lc7, radar info 2=0x00000

CONSOLE: 028821.199 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 52/80 ########## min pw=28, subband result=6, AT 2550MS

CONSOLE: 028821.199 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 028821.199 wl0: chanspec e06a, 60 second CAC time
CONSOLE: 028821.200 wl0: upgraded phy to 4x4

CONSOLE: 028821.200 wlO wlc dfs handle modeswitch: upgrade completed
1402

CONSOLE: 028821.200 wl0O: channel 56 put out of service chspecd038
CONSOLE: 028821.200 wl0O: channel 60 put out of service chspecd03c

CONSOLE: 028821.200 no usable channels found in dfs channel forced
list; going random now

CONSOLE: 028821.200 wl0O: DFS WLC E RADAR DETECTED 181¢c7/0000 on ch
Oxe03a going to ch 0xe09%b

CONSOLE: 028821.206 DFS State IDLE -> IDLE

CONSOLE: 028821.206 wl0O: dfs : state to IDLE chanspec 149/80 at Oms
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

CONSOLE: 028821.206 wl0: Skip CAC - channel 0xe09%b is already

available. Zero duration.

# wl chanspec
149/80 (0xe09b)

# wl chan info
Channel 36 A Band

Channel 40 A Band
Channel 44 A Band
Channel 48 A Band
Channel 52 A Band, RADAR Sensitive, Passive
Channel 56 A Band, RADAR Sensitive, Passive,

Service for 31 minutes

Channel 60 A Band, RADAR Sensitive, Passive,

Service for 31 minutes

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100
Channel 104
Channel 108
Channel 112
Channel 116
Channel 120
Channel 124
Channel 128
Channel 132
Channel 136
Channel 140
Channel 144

Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,
Band, RADAR Sensitive,

i B Rl i

Channel 149 Band
Channel 153 Band
Channel 157 Band
Channel 161 Band
Channel 165 Band
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Passive
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC
Radar Signal Applied
R L RF S0 DC SEMNSH ALIGN AUTO lL:3048AMDec0g, 2006 |0 _ ]
ICénter Freq 5.530000000 GHz | Avg Type: Log-Pwr TRACE[L - 3456 Frequency
N Trig: Run T
Keumnan . #A0 dB DeTlP MR
Auto Tune
Ref Offset 20.9 dB Mkr2 57.00 s
10 gy Ref -45.00 dBm -94.53 dBm|
50 /s Center Freq||
-64 .00 dBm|
850 5.530000000 GHz
-75.0
-85.0
ﬁ StartFreqj
05,0 -
5.530000000 GHz
105
-1
-125 Stop Freq|
135 5530000000 GHz
Center 5.530000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 Mz
| oclecl] x| v [ FUNCTION ] FUNCTIONWD FUNCTION VALUE Auto Man
t 0000s 94,63 dBm
t 57.00s 9453 dBm
Freq Offset
0 Hz|
IMSG STATUS

No EUT transmissions were observed after the radar signal.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Radar at the End of CAC

# wl chanspec
52/80 (0xe03a)

# wl dfs _ap move 100/80

# CONSOLE: 029707.647 wlc dfs doiovar scan channel: e0O6a, current
channel e(03a

CONSOLE: 029707.647 wl0O wlc dfs scan 1355 chspec=e06a

CONSOLE: 029707.647 wl0: mode switch down scheduled = 1 opmode: 0x22,
bw: 0x02

CONSOLE: 029707.902 wl0: downgraded phy to 3+1

CONSOLE: 029707.902 wl0 wlc dfs handle modeswitch: downgrade completed
1390

CONSOLE: 029707.903 wl0O: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 029707.903 wl0: chanspec e06a, 60 second CAC time

CONSOLE: 029707.903 DFS State In-Service Monitoring(ISM) -> PRE-ISM
Channel Availability Check

OEj®6l é 029764.936 wl0: DFS: radar info=0x181b7, radar info 2=0x00000

CONSOLE: 029764.936 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 52/80 ########## min pw=27, subband result=6, AT 57000MS

CONSOLE: 029764.936 wl0O.. wlc dfs scan complete chan=e03a (58) reason
1

CONSOLE: 029764.936 DFS State PRE-ISM Channel Availability Check ->
IDLE

CONSOLE: 029764.936 wl0: dfs : state to IDLE chanspec 52/80 at 57000ms

CONSOLE: 029764.936 wl0: since phymode is 3x1 using scan core with
chanspec e06a

CONSOLE: 029764.936 wl0: chanspec e06a, 60 second CAC time
CONSOLE: 029764.937 wl0: upgraded phy to 4x4

CONSOLE: 029764.937 wl0 wlc dfs handle modeswitch: upgrade completed
1402

CONSOLE: 029764.937 wl0 wlc dfs handle modeswitch: new state 4 in idle
state
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

CONSOLE:

CONSOLE:

CONSOLE:

CONSOLE:
CONSOLE:

# wl chanspec
(0xe09b)

149/80

029764.937 wlO:

029764.937 wlO0:

029764.
Oxe03a going to

029764.943 wlO0:
029764.943 wlO0:
available.

Zero

# wl chan info

Channel
Channel
Channel
Channel
Channel
Channel
Service
Channel
Service
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

36
40
44
48
52
56

A

A
A
A
A
A

Band
Band
Band
Band

Band, RADAR Sensitive,
Band, RADAR Sensitive,

for 31 minutes

60 A Band, RADAR Sensitive,

for 31 minutes

64 A Band, RADAR Sensitive,

100
104
108
112
116
120
124
128
132
136
140
144
149
153
157
161
165

Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band

Band

Band

Band

Band

i B i i

channel 56 put out of service chspecd038

channel 60 put out of service chspecd03c

dfs

duration.

RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR

937 wl0: DFS WLC E RADAR DETECTED 181b7/0000 on ch
ch 0xe09%b

state to IDLE chanspec 149/80 at Oms
Skip CAC - channel 0xe09%b is already

Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
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Passive
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Passive

Passive
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

5.8.8. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH

99% BANDWIDTH

Agilent Spectrum Analyzer - 44352, DFS 1
l RL

ALIGN AUTO 04:45:39 PMDec 09, 2016

Radio Std: None

CenterFreq; 5.530000000 GHz Frequency
—»—~ Trig:Free Run Avg|Held: 100/100

#Atten: 0 dB

#IFGain:Low Radio Device: BTS
Ref Offset -20.9 dB

10 dBidiv Ref -45.00 dBm

Log

-55.0

Center Freq||
5.530000000 GHz|

CF Step
12.000000 MHz|
Auto Man

Center 5.53 GHz

Span 120 MHz
#Res BW 1.2 MHz

#VBW 4 MHz Sweep 1.333ms

Occupied Bandwidth Total Power

75.976 MHz
67.792 kHz
81.79 MHz

-59.2 dBm Freq Offset

0Hz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 dB

RESULTS
FL FH Detection | 99% Power Ratio of Minimum
Bandwidth [ Bandwidth Detection BW to Limit
99% Power BW
(MHz) [ (MHz) (MHz) (MHz) (%) (%)
5490 5569 79 75.976 104.0 100
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REPORT NO: 11533080-E2V1

FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS
Detection Bandwidth Test Results

44352

DES1

FCC Type 0 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

Frequency
{MHz)

Number
of Trials

Number
Detected

Detection

Mark

5489

10

U]

(%)
0

5430

10

10

100

5495

10

10

100

5500

10

10

100

5505

10

10

100

510

10

10

100

3515

10

10

100

5520

10

10

100

5525

10

10

100

5530

10

10

100

5535

10

10

100

5540

10

10

100

5545

10

10

100

5550

10

10

100

5555

10

10

100

5560

10

10

100

5565

10

9

90

5566

10

10

100

2567

10

10

100

5568

10

10

100

5569

10

10

100

5570

1

0

0
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.8.9. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

.| Detection In-Service
Pl Bandwidth Test Monitoring
of Trials (%) FL | FH Location ersion
FCC Short Pulse Type 1 30 96.67 60 Pass 5490 5569 DFS 1 Yersion 3.0
FCC Short Pulse Type 2 30 80.00 60 Pass 5490 5569 DFS 1 Version 3.0
FCC Short Pulse Type 3 30 76.67 60 Pass 5490 5569 DFS 1 Yersion 3.0
FCC Short Pulse Type 4 30 76.67 60 Pass 5490 5569 DFS 1 Version 3.0

Aggregate 82.50 80 Pass
FCC Lonyg Pulse Type 5 30 83.33 80 Pass 5490 5569 DFS 1 Yersion 3.0
FCC Hopping Type 6 80 97.50 70 Pass 5490 5569 DFS 1 Version 3.0

Signal Type Number | Detection |Limit
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1

Waveform

Pulse Width
{us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
{(MHz)

Successful Detection
(Yes/Noj

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1

e R e A A T A e A O e O I O T R e N e =

JOG6
038
638
758
738
878
818
618
658
898
518
b
718
858
838
1493
1514
2017
2167
2800
1885
2647
667
1558
2265
2082
2909
2864
2626
2712

18
LT
83
70
¥2
61
65
86
81
59
102
68
74
62
63
36
35
27
25
19
28
20
g0
34
24
26
19
10
21
20

[l I e I e e I e e R — e — T — e — e — e — e — e — e — e — e — i — e e e

5530
5630
5530
5530
5630
5530
5630
5530
5530
5530
5530
5630
5530
5530
5530
5530
5630
5530
5530
5530
5530
5630
5530
5530
5530
5530
5630
5530
5530
5530
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 2

Waveform

Pulse Width
{us)

PRI
(us)

Pulses Per Burst

Frequency
{MHz)

Successful Detection
(Yes/Noj

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

3
2.2

2
1.5
3.7
1.4
3.8
1.8
4.4
2.6
1.5

1
1.8
1.1
2.1
3.6
29
4.8
4.3
4.3
2.1
4.4
24
5
1.3
2.1
4.6
3.8
24

158
223
195
183
164
156
179
218
208
170
163
210
170
183
228
203
171
154
170
195
176
168
192
230
220
182
176
223
183
196

27
27
28
29
26
27
29
24
29
24
23
29
29
28
25
27
28
28
29
26
27
28
23
25
24
25
24
23
23
29
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5530
5530
5530
5530
5530
5530
5530
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 3

Waveform

Pulse Width

PRI
(us)

Pulses Per Burst

Frequency
{MHz)

Successful Detection
(Yes/Noj

Joo1
Jooz
Joo3
Joo4
Joos
JooG
Joo?
Joog
Joog
J010
Jo11
Jo1z2
J013
Jo14
J015
J016
Jo17
Jo1g
J019
J020
Jo21
Joz2
J023
Jo24
J025
J026
Joz7
Jo2g
Jo29
J030

281
335
487
436
483
445
254
479
434
421
389
271
251
279
273
314
453
256
290
357
404
365
425
399
354
31
Jo9
442
423
451

17
18
17
18
17
16
17
17
18
18
18
16
18
18
18
17
16
17
16
18
16
18
17
16
17
17
17
18
17
17
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5530
5530
5530
5530
5530
5530
5530
5530

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes

Mo
Yes
Yes

Mo
Yes
Yes

Mo
Yes
Yes

Mo
Yes

Mo

Yes
Mo
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REPORT NO: 11533080-E2V1
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DATE: FEBRUARY 14, 2017

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 4

Waveform

Pulse Width
{us)

PRI
(us)

Pulses Per Burst

Frequency
{MHz)

Successful Detection
(Yes/Noj

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
1014
4015
4016
017
1018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

11.5
13.2
16.1
14
13
15.7
20
18.9
14.6
13.9
19.2
14.7
16.2
121
14.1
19.6
17.7
19.4
18
11.1
19.3
13.9
13.5
123
17.1
16.4
17.4
17.2
18.7
14.6

444
485
374
427
462
277
324
286
J46
320
275
262
481
363
477
372
493
406
294
348
382
J47
Joa
355
415
390
345
332
299
432

16
16
16
13
16
13
16
12
13
16
15
13
12
14
16
12
15
14
12
16
12
15
15
13
14
12
16
15
14
13
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5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5530

Yes
Yes
Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Mo
Mo

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11533080-E2V1
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DATE: FEBRUARY 14, 2017

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5

Trial Frequency
{MHz)

Successful Detection

{Yes/No)

5530
5530
5530
5530
5530
5530
5530
5530
5530
5530
5499
5498
5497
5499
5495
54949
54949
5496
5498
5500
5565
5565
5562
5560
5563
5562
5563
5564
5562
5564

== =T ., BT LK )

Yes
Yes
Yes
Yes
Yes

Ho
Yes
Yes
Yes
Yes

Ho
Yes

Ho
Yes
Yes

Ho

Ho

Note: The Type 5 randomized parameters tested are shown in a separate document.
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DATE: FEBRUARY 14, 2017

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6
1 us Pulse Width, 333 us PRI, 9 Pulses per Burst, 1 Burst per Hop
NTIA August 2005 Hopping Seguence

Starting Index
Within Sequence

Trial

Signal Generator
Frequency
(MHz)

Hops within
Detection BYWW

Successful
Detection
{¥es/No)

180
G655
1130
1605
2080
2555
3030
3505
3080
4455
4930
5405
5880
6355
6830
7305
7780
8255
8730
0205
0680
10155
10630
11105
11580
12055
12530
13005
13480
13945
14430
14905
15380
15855
16330
16805
17280
17755
18230

00 = Ch Mok L R -

5400
5401
5402
54903
5404
5405
5406
5497
5408
5400
5500
5501
5502
5503
5504
5505
5506
5607
5508
5509
5510
5511
5512
5513
5514
5515
5516
5617
5518
5519
5520
5521
5522
5523
5524
5525
5526
5627
5528

20
15
15
12
18
17
20
16
14
20
13
16
17
15
10
18
23
14
16
25
18
11
15
20
17
15
18
21
16
11
21
18
16
15
21
15
15
20
15
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Yes
Yes
Yes
Yes

Ho
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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TYPE 6 DETECTION PROBABILITY (CONTINUED)
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5.9. HIGH BAND RESULTS FOR 160 MHz BANDWIDTH (80 MHz
HIGH COMPONENT)

5.9.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5610 MHz.

5.9.2. RADAR WAVEFORMS AND TRAFFIC

RADAR WAVEFORMS

SHORT PULSE RADAR TYPE 0

Agilent Spectrum Analyzer - 44352, DFS 1
U RL RF 509 DC SENSEINT] ALIGH AUTO 09:25:31 PMDec 09, 2016
Trig Delay: -3.000 ms  Avg Type: Log-Pwr TRACE 3456

PNO: Fast —»— 1rig: Video T

IFGain:High #Atten: 0 dB DET

Frequency

PPPPPP
Auto Tune,

Ref Offset -20.9 dB
‘IL%;iBIdiv Ref -45.00 dBm

CenterFreq
5.610000000 GHz

StartFreq
5.610000000 GHz

Stop Freq
5.610000000 GHz

CF Step
3.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 32.00 ms (40001 pts)

MSG STATUS
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SAMPLE OF RADAR TYPE 1

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF S09  DC SENSE!INT] ALIGNAUTO  09:25:12 PMDec 09, 2016
Trig Delay: -10.00 ms Avg Type: Log-Pwr TRACE 3456

PNO: Fast —— 1Hig: Video T

IFGain:High #Atten: 0 dB DETIPPPRP P

Mkr1 28.39 ms Auto Tune

Frequency

Ref Offset -20.9 dB

Egngdiv Ref -45.00 dBm -64.20 dBm

CenterFreq
5.610000000 GHz|

-54.00 cBn|

TRIGLVL StartFreq
5.610000000 GHz|

Stop Freq,
5.610000000 GHz|

CF Step
3.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 77.33 ms (40001 pts)

MSG STATUS
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SAMPLE OF RADAR TYPE 2

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF 50%  DC SENSEINT ALIGH AUTO 09:24:36 PMDec 09, 2016

Trig Delay: -1.000 ms  Avg Type: Log-Pwr TRACE 3456 Frequency
N Trig: Video T
|§gﬂhfﬂh+ #Atten: 0 dB oer|P PPPP P
Auto Tune,
Ref Offset 209 dB Mkr1 1.159 ms
10 dBidiv Ref -45.00 dBm -64.16 dBm
og
Center Freq(|
550 5.610000000 GHz
. -£4.00 ciBm
-B5.0
TRELL StartFreq(|
750 5.610000000 GHz
-68.0
Stop Freq(|
5.610000000 GHz
-95.0
-105 CF Step
3.000000 MHz
Auto Man
BRER il ltatLh aRi; iR i LR LS UL LML T b A R B8 SE b IRELE LD aaRlng nt dl iRl RERIER AR LS
125 Freq Offset
0 Hz|
-138
Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (40001 pts)
IMSG STATUS
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SAMPLE OF RADAR TYPE 3

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF 50%  DC SENSEINT ALIGH AUTO 02:24:53 PMDec 09, 2016

Trig Delay: -1.000 ms  Avg Type: Log-Pwr TRACE 3456 Frequency
N Trig: Video T
|§gﬂhfﬂh+ #Atten: 0 dB oer|P PPPP P
Auto Tune,
Ref Offset 209 dB Mkr1 1.847 ms
10 Eiciv_Ref -45.00 dBm -64.16 dBm
og
Center Freq(|
ol 5.610000000 GHz
. -54.00 dBm|
-B5.0
TR StartFreq(|
750 5.610000000 GHz
-68.0
Stop Freq(|
5.610000000 GHz
-95.0
-105 CF Step
3.000000 MHz
Auto Man
15
125 Freq Offset
0 Hz|
-138
Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 15.47 ms (40001 pts)
IMSG STATUS
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SAMPLE OF RADAR TYPE 4

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF 50%  DC SENSEINT ALIGH AUTO 09:23:11 PMDec 09, 2016

Trig Delay: -1.000 ms  Avg Type: Log-Pwr TRACE 3456 Frequency
N Trig: Video T
|§gﬂhfﬂh+ #Atten: 0 dB oer|P PPPP P
Auto Tune,
Ref Offset 209 dB Mkr1 5.004 ms
10 dBidiv Ref -45.00 dBm 63.92 dBm
og
Center Freq(|
550 5.610000000 GHz
. -£4.00 ciBm
-B5.0
TRELL StartFreq(|
750 5.610000000 GHz
-68.0
Stop Freq(|
5.610000000 GHz
-95.0
-105 CF Step
3.000000 MHz
Auto Man
15 Lt L. 8 L il L) b b R Lkl L UL D
125 Freq Offset
0 Hz|
-138
Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (40001 pts)
IMSG STATUS
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SAMPLE OF SINGLE BURST OF RADAR TYPE 5

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF 50%  DC SENSEINT ALIGH AUTO 09:22:44 PMDec 09, 2016

Trig Delay: -1.000 ms  Avg Type: Log-Pwr TRACE 3456 Frequency
N Trig: Video T
|§gﬂhfﬂh+ #Atten: 0 dB oer|P PRPPP
Auto Tune,
Ref Offset 209 dB Mkr1 1.025 ms
10 Eiciv_Ref -45.00 dBm -64.07 dBm
og
Center Freq(|
ol 5.610000000 GHz
’ -£4.00 ciBm
-B5.0
TR StartFreq(|
750 5.610000000 GHz
-68.0
Stop Freq(|
5.610000000 GHz
-95.0
-105 H CF Step
3.000000 MHz
Auto Man
115 - - - -
A28 Freq Offset
0 Hz|
-138
Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 8.000 ms (40001 pts)
IMSG STATUS
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SINGLE BURST OF RADAR TYPE 6

Agilent Spectrum Analyzer - 44352, DFS 1
RL RF 50%  DC SENSEINT ALIGH AUTO 09:22:28 PMDec 09, 2016

Trig Delay: -1.000 ms  Avg Type: Log-Pwr TRACE 3456 Frequency
N Trig: Video T
|§gﬂhfﬂh+ #Atten: 0 dB oer|P PRPPP
Auto Tune,
Ref Offset 209 dB Mkr1 1.333 ms
10 Eiciv_Ref -45.00 dBm -64.05 dBm
og
Center Freq(|
ol 5.610000000 GHz
’ -£4.00 ciBm
-B5.0
TR StartFreq(|
750 5.610000000 GHz
-68.0
Stop Freq(|
5.610000000 GHz
-95.0
-105 CF Step
3.000000 MHz
Auto Man
115 - - - - -
A28 Freq Offset
0 Hz|
-138
Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 5.000 ms (40001 pts)
IMSG STATUS
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TRAFFIC

Agilent Spectrum Analyzer - 29445, DFS 1
RL RF 50Q  DC SENSEIMT ALIGM AUTO 12:11:04 PMDec 05, 2016 Fi
[Center Freq 5.610000000 GHz Avg Type: Log-Pur WecE[S5 56 requency
PNO: Fast —»— 1rig:FreeRun T
IFGain:High #Atten: 0 4B oer|P PPPPP
Auto Tune,
Ref Offset 209 dB Mkr1 230.4 ms
10 deiciv_Ref 45.00 dBm -79.56 dBm
og
Center Freq(
a0 5.610000000 GHz
-64.00 ciBm
-68.0
Start Freq|
750 ‘ 5.610000000 GHz
-68.0
Stop Freq(
5.610000000 GHz
-95.0
-105 CF Step
3.000000 MHz
Auto Man
118
25 Freq Offset
0 Hz|
-138
Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts)
IMSG STATUS
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CHANNEL LOADING

CHANNEL LOADING

29445, DFS1

3
@
=
w
b=
|
=
a
.

T1/|0.0000 T2 0.1000

Time Per
i Bi Agg gl e Time Above Threshold |
ﬂlﬂlﬂﬂj fiins Above [ Between T1 and T2 (ms)

0002533 | Threshold
7726 19.5725

The level of traffic loading on the channel by the EUT is 19.57%

5.9.3. OVERLAPPING CHANNEL TESTS
RESULTS

The channel spacing is not less than the channel bandwidth therefore the EUT does not have
an overlapping channel plan.
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5.9.1. CHANNEL AVAILABILITY CHECK TIME

PROCEDURE TO DETERMINE CAC CYCLE TIME

A sweep was started on the spectrum analyzer set to the DFS test channel when a software
command was issued by the operator to the EUT to change to the DFS test channel. After the
command to change channels was issued a CAC period commenced on the DFS test channel
for at least 60 seconds. The time from the beginning of the sweep to the re-initialization of traffic
was measured as the time required for the EUT to complete the CAC period.

PROCEDURE FOR TIMING OF RADAR BURST

A sweep was started on the spectrum analyzer when a software command was issued by the
operator to the EUT to change to the DFS test channel. A radar signal was triggered on the
DFS test channel within 0 to 6 seconds after the beginning of the CAC period and transmissions
on the DFS test channel were monitored on the spectrum analyzer.

A sweep was started on the spectrum analyzer when a software command was issued by the
operator to the EUT to change to the DFS test channel. A radar signal was triggered on the
DFS test channel within 54 to 60 seconds after the beginning of the CAC period and
transmissions on the DFS test channel were monitored on the spectrum analyzer.
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DATE: FEBRUARY 14, 2017

QUANTITATIVE RESULTS

No Radar Triggered

Beginning Timing of CAC Period
of CAC Start of Traffic Time
(sec) (sec) (sec)
0 60.9 60.86

Radar Near Beginning of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 3.263 3.263

Radar Near End of CAC

Beginning Timing of Radar Relative
of CAC Radar Burst to Start of CAC
(sec) (sec) (sec)
0 57.05 57.05

QUALITATIVE RESULTS

second window

Timing of Display on Control Spectrum Analyzer Display
Radar Burst Computer
No Radar EUT marks Channel as active | Transmissions begin on channel
Triggered after completion of the CAC
Within O to 6 EUT indicates radar detected No transmissions on channel

Within 54 to 60
second window

EUT indicates radar detected

No transmissions on channel
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DATE: FEBRUARY 14, 2017

TIMING WITHOUT RADAR DURING CAC

Command to
Switch Channels
Start of CAC

\

Transmissions begin on channel after completion of the CAC period.

End of CAC
Begin Transmissions

MING WITHOUJ RADAR

R L RF

S0 DC

SENSE!INT] ALIGN AUTO

01:22:31 PMDec 09, 2016

Cdnter Freq 5.610000000yGHz | Avg Type: Log-Pwr TRACE[ - 34586 Frequency
N Trig:Free Run T
|Fpg;:)i}.frfi§h* #Atten: 0 dB pET|P K NN
Auto Tune
Ref Offset 209 Mkr2 60.86 s
10WPidiv Ref -45.00 -81.41 dBm|
Log
50 Center Freq||
-64 .00 dBm|
6.0 5.610000000 GHz|
750
850
StartFreqj
95,0 Jgs
5.610000000 GHz|
105
15
-125 Stop Freq|
R 5610000000 GHz
Center 5.610000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 Mz
] eofsoll x| v [ _FUNCTION ] FUNCTIDNWID FUNCTION VALUE Man
t 0.000s -96.31 dBm
t 6086s 8141 dBm
Freq Offset
0 Hz|
IMSG STATUS
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Log File of CAC Timing Without Radar

# wl chanspec
120/160 (0xed72)

# wl up
# CONSOLE: 036777.517 wl0: wl open
CONSOLE: 036777.548 wl0: chanspec ed72, 60 second CAC time

CONSOLE: 036777.548 DFS State In-Service Monitoring(ISM) -> PRE-ISM
Channel Availability Check

CONSOLE: 036837.698 CAC duration O

CONSOLE: 036837.698 DFS State PRE-ISM Channel Availability Check ->
In-Service Monitoring (ISM)

CONSOLE: 036837.799 wl0: dfs : state to In-Service Monitoring (ISM)
chanspec 120/160 at 60000ms

Channel 36 A Band
Channel 40 A Band
Channel 44 A Band
Channel 48 A Band
Channel 52 A Band, RADAR Sensitive, Passive
Channel 56 A Band, RADAR Sensitive, Passive
Channel 60 A Band, RADAR Sensitive, Passive
Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive

Channel 104 A Band, RADAR Sensitive

Channel 108 A Band, RADAR Sensitive

Channel 112 A Band, RADAR Sensitive

Channel 116 A Band, RADAR Sensitive

Channel 120 A Band, RADAR Sensitive

Channel 124 A Band, RADAR Sensitive

Channel 128 A Band, RADAR Sensitive

Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band

Channel 153 A Band

Channel 157 A Band

Channel 161 A Band

Channel 165 A Band
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TIMING WITH RADAR NEAR BEGINNING OF CAC

Command to
Switch Channels
Start of CAC

Radar Signal Applied

MING WITH RADAR NEABSSEGINNING OF CAC

Ay lent Spectrum Analyzer - 29445, DFS 1
ALIGNAUTO  [01:33:07 PMDec 09, 2016

Avg Type: Log-Pwr TRACE 3456

——~ Trig:FreeRun T
#Atten: 0 dB DET

Mkr2 3.263 S Auto Tune
63.02 dBm

Frequency

PRNKNNNN

Center Freq||
5.610000000 GHz|

-64.00 |

StartFreqj
5.610000000 GHz|

Stop Freq|
5.610000000 GHz|

Center 5.610000000 GHz Span 0 Hz

CF Step

Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3.000000 Mtz
] eofsoll x| v [ _FUNCTION ] FUNCTIDNWID FUNCTION VALUE Auto Man
0.000s -96.32 dBm

t 3.263s £3.02 dBm

Freq Offset
0 Hz|

No EUT transmissions were observed after the radar signal.
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TIMING WITH RADAR NEAR BEGINNING OF CAC

# wl chanspec
120/160 (0xed72)

# wl up
CONSOLE: 037441.428 wl0: chanspec ed72, 60 second CAC time

CONSOLE: 037441.428 DFS State PRE-ISM Channel Availability Check ->
PRE-ISM Channel Availability Check

CONSOLE: 037444.128 wlO: DFS: radar info=0x00000, radar info 2=0x181f7
CONSOLE: 037444.128 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON U80 CHANNEL 120/160 ########## min pw=31, subband result=6, AT
2550MS

CONSOLE: 037444.128 wl0: channel 120 put out of service chspecd078

CONSOLE: 037444.128 wl0: channel 124 put out of service chspecdQ7c

CONSOLE: 037444.128 wl0: DFS WLC_E RADAR DETECTED 0000/181f7 on ch
Oxed72 going to ch 0xe09%b

CONSOLE: 037444.134 DFS State PRE-ISM Channel Availability Check ->
IDLE

CONSOLE: 037444.134 wl0: dfs : state to IDLE chanspec 149/80 at 2550ms

CONSOLE: 037444.134 wl0: Skip CAC - channel 0xe0%b is already
available. Zero duration.

# wl chanspec
149/80 (0xe09b)
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# wl chan info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive

Channel 56 A Band, RADAR Sensitive, Passive

Channel 60 A Band, RADAR Sensitive, Passive

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive, Passive

Channel 104 A Band, RADAR Sensitive, Passive

Channel 108 A Band, RADAR Sensitive, Passive

Channel 112 A Band, RADAR Sensitive, Passive

Channel 116 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 120 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 124 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 128 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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TIMING WITH RADAR NEAR END OF CAC

Command to
Switch Channels
Start of CAC

Radar Signal Applied

MING WITH RADAR NEAR #ZND OF CAC

RL RF S0 DC SENSE!INT] ALIGN AUTO 01:44:14 PMDec 09, 2016

ICénter Freq 5.610000000 GHz )”. 4 Avg Type: Log-Pwr TRACE[L - 3456 Frequency
PNO: Fa Trig: Free Run ™
IFGain; #Atten: 0 dB Der|P IR
Auto Tune
Ref Offset 209 dB, Mkr2 57.05 s
10 gy Ref -45.00 dB -63.11 dBm|
T
50 O e Center Freq||
6.0 5.610000000 GHz|
750
850
StartFreqj
95,0 fems . i
5.610000000 GHz|
105
15
-125 Stop Freq|
R 5610000000 GHz
Center 5.610000000 GHz Span 0 Hz CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 300.0 s (40001 pts 3000000 Mz
] eofsoll x| v [ _FUNCTION ] FUNCTIDNWID FUNCTION VALUE Auto Man
t 0.000s -95.41 dBm
t 57.05s £3.11 dBm
Freq Offset
0 Hz|
IMSG STATUS

No EUT transmissions were observed after the radar signal.
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TIMING WITH RADAR NEAR END OF CAC

# wl chanspec
120/160 (0xed72)

# wl up
# CONSOLE: 038099.671 wl0: wl open
CONSOLE: 038099.703 wl0: chanspec ed72, 60 second CAC time

CONSOLE: 038099.703 DFS State In-Service Monitoring(ISM) -> PRE-ISM
Channel Availability Check

CONSOLE: 038156.402 wlO: DFS: radar info=0x00000, radar info 2=0x18le7
CONSOLE: 038156.402 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON U80 CHANNEL 120/160 ########## min pw=30, subband result=6, AT
56550MS

CONSOLE: 038156.402 wl0: channel 120 put out of service chspecd078

CONSOLE: 038156.402 wl0: channel 124 put out of service chspecdQ7c

CONSOLE: 038156.402 wl0: DFS WLC_E RADAR DETECTED 0000/18le7 on ch
Oxed72 going to ch 0xe02a

CONSOLE: 038156.408 wl0: dfs : state to IDLE chanspec 36/80 at 56550ms

# wl chanspec
36/80 (0xe02a)
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# wl chan info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive

Channel 56 A Band, RADAR Sensitive, Passive

Channel 60 A Band, RADAR Sensitive, Passive

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive, Passive

Channel 104 A Band, RADAR Sensitive, Passive

Channel 108 A Band, RADAR Sensitive, Passive

Channel 112 A Band, RADAR Sensitive, Passive

Channel 116 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 120 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 124 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 128 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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5.9.2. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =
(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Channel Move Time Limit
(sec) (sec)
0.3172 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
1.2 60
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MOVE TIME

MOVE TIME

Agilent Spectrum Analyzer - 29445, DFS 1

RL RF ALIGN AUTO 03:28:00 PMDec 09, 2016 Fi
[Center Freq 5.610000000 GHz Tria: Fres R Avg Type: Log-Pwr TRTACE 3456 requency
PNO: Fast —»— 1rig:Free Run Y
IFGain:High #Atten: 0 dB DET|F M

Auto Tune|
Ref Offset 20.9 dB AMKr1 317.2 ms
1L%gBldiv Ref -45.00 dBm -19.92 dB]

550

CenterFreq
5.610000000 GHz|

-64.00 5|
550

750

-85.0

n | StartFreq
5.610000000 GHz|

-105

15

-125

Stop Freq,
RE 5.610000000 GHz

Center 5.610000000 GHz Span 0 Hz

CF Step
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts] 3.000000 Mz
FUNCTION %/IDTH FUNCTION YALUE Auto Man

| ]
3M7.2ms (A) -19.92 dB
1618s 6325 dBm

Freq Offset
0 Hz|
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DATE: FEBRUARY 14, 2017

CHANNEL CLOSING TIME

CLOSING TIME

Agilent Spectrum Analyzer - 29445, DFS 1
RL RF 509 DC

SENSE:INT]

ALIGH AUTO 03:36:42 PMDec 09, 2016

[Center Freq 5.610000000 GHz

Ref Offset -20.9 dB
Ref -45.00 dBm

10 dBidiv
Log

IFGain:High

PNO: Fast —»— 1rig: Video

#Atten: 0 dB

Avg Type: Log-Pwr TRACE 3456

T

Frequency

DET|P MMM

AMEkr1 200.0 ms
-36.38 dB

Auto Tune,

-£4.00 B}

Center Freq||
5.610000000 GHz

TRIG LVL

Center 5.610000000 GHz
Res BW 3.0 MHz

MSG

#V/BW 3.0 MHz

Span 0 Hz
Sweep 600.0 ms (40001 pts)

STATUS

StartFreq|
5.610000000 GHz

Stop Freq(|
5.610000000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset
0 Hz|
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

Only intermittent transmissions are observed during the aggregate monitoring period.

AGGREGATE CLOSING TIME

29445 DFS1
-45.0

@
ho3
o
-
S
=
a
£
8

T1 18180 T2 15.0000

Tg'.m el Per] ﬁins Above ‘ Aggregate Time Above Threshold
n | Threshold Between T1 and T2 (ms)
0.400000
3 1.2000
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LONG PULSE CHANNEL MOVE TIME

The traffic ceases prior to 10 seconds after the end of the radar waveform.

MOVE TIME FOR LONG PULSE RADAR

Agilent Spectrum Analyzer - 29445, DFS 1

ALIGN AUTO 03:3845PMDecog, 2016 | _ ]
Marker 1 12.6594 s Avg Type: Log-Pur e[ s.5g| PeakSearch

PNO: Fast —»— 1rig:Free Run T
IFGain:High #Atten: 0 dB DET|F M

Mkr1 12.66 s NextPeak
Ref Offset -20.9 dB
E%SBIdiv R:f -4?.00 dBm -63.31 dBm

e Next Pk Right

-54.00 cBm|

Next Pk Left

Marker Deltal

Mkr—CF
118

128

Mkr—RefLvl
BES

Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 24.00 s (40001 pts)

MSG

STATUS
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5.9.3. NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation
time.

NON-OCCUPANCY PERIOD

Agilent Spectrum Analyzer - 29445, DFS 1
RL RF 509 DC SENSEIMT ALIGH AUTO 01:14:15 PMDec 05, 2016

[Center Freq 5.610000000 GHz Avg Type: Log-Pur o Frequency
PNO: Fast —»— 1rig:Free Run T

IFGain:High #Atten: 0 dB DET|IP PP PP P

AMkr1 1.800 ks Auto Tune
Ref Offset -20.9 dB
1L%;iB.rdiv R:f -4?00 dBm -6.29 dB

Center Freq
5.610000000 GHz

-£4.00 B}

StartFreq
5.610000000 GHz

Stop Freq
5.610000000 GHz

CF Step
3.000000 MHz|
Auto Man

Freq Offset
0 Hz

Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 2.000 ks (40001 pts)

MSG STATUS
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5.9.4. 20 MHZ SUB-BAND CHANNEL RADAR DETECTION

THEORY OF OPERATION

The EUT radio is capable of distinguishing radar within any 20 MHz sub-band of a channel.
When radar is detected at least one 20 MHz channel is removed from service. The quantity of
20 MHz channels removed from service is determined by the radar frequency within the DFS
test channel.

TEST PROCEDURE

A link was established on the DFS test channel then traffic was initiated. Radar was then
triggered on the center frequency of the DFS test channel, a sample plot was captured and a
log file was generated. Subsequent trials were conducted and radar was triggered upon various
center frequencies within the DFS test channel.

a software reboot command was issued to the EUT. A link was established on channel then the
EUT was rebooted. The time from the cessation of traffic to the re-initialization of traffic was
measured as the time required for the EUT to complete the total power-up cycle. The time to
complete the initial power-up period is 60 seconds less than this total power-up time.
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SAMPLE PLOT WITH RADAR BURST ON THE DFS TEST CHANNEL CENTER FREQUENCY

TRAFFIC WITH RADAR AT CHANNEL CENTER FREQUENCY

Agilent Spectrum Analyzer - 29445, DFS 1

RL RF 50Q  DC SENSEIMT ALIGM AUTO 02:31:01 PMDec 09, 2016 Fi
[Center Freq 5.610000000 GHz . Avg Type: Log-Pwr TRACE[ - 5156 requency
PNO: Fast —»— 1rig:FreeRun T
IFGain:High #Atten: 0 dB DET|P M F T
Auto Tune,
Ref Offset 20.9 dB Mkr1 6.701 s
10 dBidiv Ref -45.00 dBm 63.37 dBm
og
Center Freq(
a0 5610000000 GHz
’ -64.00 ciBm
-68.0
Start Freq
750 5.610000000 GHz
-68.0
Stop Freq(
5.610000000 GHz
950 b il
-105 CF Step
3.000000 MHz
Auto Man
118
25 Freq Offset
0 Hz
-138
Center 5.610000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz Sweep 16.00 s (40001 pts)
IMSG STATUS
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Log File of Channel Status After Radar Burst Triggered at 5610 MHz

CONSOLE: 041226.241 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON U80 CHANNEL 120/160 ########## min _pw=31, subband result=6, AT
344550MS

CONSOLE: 041226.241 wl0: channel 120 put out of service chspecd078
CONSOLE: 041226.241 wl0: channel 124 put out of service chspecdQ7c

CONSOLE: 041226.241 wl0: DFS WLC_E RADAR DETECTED 0000/181f7 on ch
Oxed72 going to ch 0xe09%b

CONSOLE: 041226.241 Selected new channel 0xe0%b

Announcement (CSA) chanspec current 120/160 next 149/80 at 344550ms,
starting CSA process

# wl chan info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive

Channel 56 A Band, RADAR Sensitive, Passive

Channel 60 A Band, RADAR Sensitive, Passive

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive, Passive

Channel 104 A Band, RADAR Sensitive, Passive

Channel 108 A Band, RADAR Sensitive, Passive

Channel 112 A Band, RADAR Sensitive, Passive

Channel 116 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 120 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 124 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 128 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 132 Band, RADAR Sensitive, Passive
Channel 136 Band, RADAR Sensitive, Passive
Channel 140 Band, RADAR Sensitive, Passive
Channel 144 Band, RADAR Sensitive, Passive

i i B i i

Channel 149 Band
Channel 153 Band
Channel 157 Band
Channel 161 Band
Channel 165 Band
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Log File of Channel Status After Radar Burst Triggered at 5530 MHz

CONSOLE: 041375.960 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 120/160 ########## min pw=30, subband result=6, AT 122400MS

CONSOLE: 041375.960 wl0: channel 104 put out of service chspecd068
CONSOLE: 041375.960 wl0O: channel 108 put out of service chspecdO6c

CONSOLE: 041375.960 wl0: DFS WLC_E RADAR DETECTED 181e7/0000 on ch
Oxed72 going to ch 0xe09%b

CONSOLE: 041375.961 wl0: dfs : state to Channel Switching
Announcement (CSA) chanspec current 120/160 next 149/80 at 122400ms,

starting CSA process

#wl chanspec
149/80 (0xe09b)

# wl chan info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive

Channel 56 A Band, RADAR Sensitive, Passive

Channel 60 A Band, RADAR Sensitive, Passive

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive, Passive

Channel 104 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 108 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 112 A Band, RADAR Sensitive, Passive
Channel 116 A Band, RADAR Sensitive, Passive
Channel 120 A Band, RADAR Sensitive, Passive
Channel 124 A Band, RADAR Sensitive, Passive
Channel 128 A Band, RADAR Sensitive, Passive
Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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Log File of Channel Status After Radar Burst Triggered at 5510 MHz

CONSOLE: 041431.525 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 120/160 ########## min pw=25, subband result=12, AT 27600MS

CONSOLE: 041431.525 wl0: channel 100 put out of service chspecd(064
CONSOLE: 041431.525 wl0: channel 104 put out of service chspecd068

CONSOLE: 041431.525 wl0: DFS WLC_E RADAR DETECTED 30197/0000 on ch
Oxed72 going to ch 0xe02a

CONSOLE: 041431.526 wl0: dfs : state to Channel Switching
Announcement (CSA) chanspec current 120/160 next 36/80 at 27600ms,

starting CSA process

wl chanspec
36/80 (0xe02a)

# wl chan info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive

Channel 56 A Band, RADAR Sensitive, Passive

Channel 60 A Band, RADAR Sensitive, Passive

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 104 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 108 A Band, RADAR Sensitive, Passive
Channel 112 A Band, RADAR Sensitive, Passive
Channel 116 A Band, RADAR Sensitive, Passive
Channel 120 A Band, RADAR Sensitive, Passive
Channel 124 A Band, RADAR Sensitive, Passive
Channel 128 A Band, RADAR Sensitive, Passive
Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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DATE: FEBRUARY 14, 2017

Log File of Channel Status After Radar Burst Triggered at 5500 MHz

CONSOLE:

CONSOLE:

CONSOLE:

Oxed72 going to

CONSOLE:

Announcement (CSA)

041479.289 WLO:

041

041

041

479.

479.

479.

starting CSA process

# wl chanspec

36/80

(0xe02a)

# wl chan _info

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Service
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

36
40
44
48
52
56
60
64
100
for
104
108
112
116
120
124
128
132
136
140
144
149
153
157
161
165

pii i B

Band
Band
Band
Band
Band,
Band,
Band,
Band,
A Band,
31 minutes
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band
Band
Band
Band
Band

=i i A B - e

289 wlO:

290 wlO:
chanspec current 120/160 next 36/80 at 25950ms,

DFS:

UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 120/160 ########## min pw=25, subband result=8, AT 25950MS

channel 100 put out of service chspecd064

dfs

RADAR Sensitive,
RADAR Sensitive,
RADAR Sensitive,
RADAR Sensitive,

RADAR

RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR

290 wlO: DFS WLC_E RADAR DETECTED 20197/0000 on ch
ch 0xe02a

state to Channel Switching

Sensitive,

Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
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Passive
Passive
Passive

Passive,

Passive
Passive
Passive
Passive
Passive
Passive
Passive
Passive
Passive
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Channel Status After Radar Burst Triggered at 5520 MHz

CONSOLE: 041504.641 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 120/160 ########## min pw=25, subband result=4, AT 10500MS

CONSOLE: 041504.641 wl0: channel 104 put out of service chspecd(068

CONSOLE: 041504.641 no usable channels found in dfs channel forced
list; going random now

CONSOLE: 041504.642 wl0: dfs : state to Channel Switching
Announcement (CSA) chanspec current 120/160 next 36/80 at 10500ms,

starting CSA process

# wl chanspec
36/80 (0xe02a)

# wl chan info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive

Channel 56 A Band, RADAR Sensitive, Passive

Channel 60 A Band, RADAR Sensitive, Passive

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive, Passive

Channel 104 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 108 Band, RADAR Sensitive, Passive
Channel 112 Band, RADAR Sensitive, Passive
Channel 116 Band, RADAR Sensitive, Passive
Channel 120 Band, RADAR Sensitive, Passive
Channel 124 Band, RADAR Sensitive, Passive
Channel 128 Band, RADAR Sensitive, Passive
Channel 132 Band, RADAR Sensitive, Passive
Channel 136 Band, RADAR Sensitive, Passive
Channel 140 Band, RADAR Sensitive, Passive
Channel 144 Band, RADAR Sensitive, Passive

i - i~ - i - i i

Channel 149 Band
Channel 153 Band
Channel 157 Band
Channel 161 Band
Channel 165 Band
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

Log File of Channel Status After Radar Burst Triggered at 5540 MHz

CONSOLE:

CONSOLE:

CONSOLE:

Announcement (CSA)

041551.352 WLO:

041551.352 wlO:

041551.353 wl0:
chanspec current 120/160 next 149/80 at 29400ms,

starting CSA process

#wl chanspec

149/80

(0xe09b)

# wl chan _info

Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Service
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel
Channel

36
40
44
48
52
56
60
64
100
104
108
for
112
116
120
124
128
132
136
140
144
149
153
157
161
165

i

Band
Band
Band
Band
Band,
Band,
Band,
Band,
A Band,
A Band,
A Band,
31 minutes
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band,
Band
Band
Band
Band
Band

=i i - - i i

DES:

UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 120/160 ########## min pw=25, subband result=2, AT 29400MS

channel 108 put out of service chspecdO6c

dfs

RADAR Sensitive,
RADAR Sensitive,
RADAR Sensitive,
RADAR Sensitive,

RADAR
RADAR
RADAR

RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR
RADAR

state to Channel Switching

Sensitive,
Sensitive,
Sensitive,

Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
Sensitive,
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Passive
Passive
Passive
Passive

Passive
Passive
Passive,

Passive
Passive
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Channel Status After Radar Burst Triggered at 5560 MHz

CONSOLE: 041590.221 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON CHANNEL 120/160 ########## min pw=24, subband result=1, AT 23100MS

CONSOLE: 041590.221 wl0: channel 112 put out of service chspecd070

CONSOLE: 041590.221 no usable channels found in dfs channel forced
list; going random now

Announcement (CSA) chanspec current 120/160 next 149/80 at 23100ms,
starting CSA process

# wl chanspec
149/80 (0xe09Db)

wl chan info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive
Channel 56 A Band, RADAR Sensitive, Passive
Channel 60 A Band, RADAR Sensitive, Passive
Channel 64 A Band, RADAR Sensitive, Passive
Channel 100 A Band, RADAR Sensitive, Passive
Channel 104 A Band, RADAR Sensitive, Passive
Channel 108 A Band, RADAR Sensitive, Passive
Channel 112 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 116 A Band, RADAR Sensitive, Passive
Channel 120 A Band, RADAR Sensitive, Passive
Channel 124 A Band, RADAR Sensitive, Passive
Channel 128 A Band, RADAR Sensitive, Passive
Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Channel Status After Radar Burst Triggered at 5580 MHz

CONSOLE: 041641.304 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON U80 CHANNEL 120/160 ########## min pw=26, subband result=8, AT
29100Ms

CONSOLE: 041641.304 wl0: channel 116 put out of service chspecd074

CONSOLE: 041641.304 no usable channels found in dfs channel forced
list; going random now

CONSOLE: 041641.304 wl0: DFS WLC_E RADAR DETECTED 0000/20la7 on ch
Oxed72 going to ch 0xe09%b

CONSOLE: 041641.305 wl0: dfs : state to Channel Switching
Announcement (CSA) chanspec current 120/160 next 149/80 at 29100ms,

starting CSA process

# wl chanspec
149/80 (0xe09Db)

# wl chan info

Channel 36 A Band
Channel 40 A Band
Channel 44 A Band
Channel 48 A Band
Channel 52 A Band, RADAR Sensitive, Passive
Channel 56 A Band, RADAR Sensitive, Passive
Channel 60 A Band, RADAR Sensitive, Passive
Channel 64 A Band, RADAR Sensitive, Passive

Channel 100
Channel 104
Channel 108

Band, RADAR Sensitive, Passive
Band, RADAR Sensitive, Passive
Band, RADAR Sensitive, Passive
Channel 112 Band, RADAR Sensitive, Passive
Channel 116 Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 120 Band, RADAR Sensitive, Passive
Channel 124 Band, RADAR Sensitive, Passive
Channel 128 Band, RADAR Sensitive, Passive
Channel 132 Band, RADAR Sensitive, Passive
Channel 136 Band, RADAR Sensitive, Passive
Channel 140 Band, RADAR Sensitive, Passive
Channel 144 Band, RADAR Sensitive, Passive

i i

i i

Channel 149 Band
Channel 153 Band
Channel 157 Band
Channel 161 Band
Channel 165 Band
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Channel Status After Radar Burst Triggered at 5600 MHz

CONSOLE: 041693.654 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON U80 CHANNEL 120/160 ########## min pw=26, subband result=4, AT
33600MS

CONSOLE: 041693.654 wl0: channel 120 put out of service chspecd078

CONSOLE: 041693.654 no usable channels found in dfs channel forced
list; going random now

Announcement (CSA) chanspec current 120/160 next 149/80 at 33600ms,
starting CSA process

# wl chanspec
149/80 (0xe09b)

# wl chan _info

Channel 36 A Band

Channel 40 A Band

Channel 44 A Band

Channel 48 A Band

Channel 52 A Band, RADAR Sensitive, Passive

Channel 56 A Band, RADAR Sensitive, Passive

Channel 60 A Band, RADAR Sensitive, Passive

Channel 64 A Band, RADAR Sensitive, Passive

Channel 100 A Band, RADAR Sensitive, Passive

Channel 104 A Band, RADAR Sensitive, Passive

Channel 108 A Band, RADAR Sensitive, Passive

Channel 112 A Band, RADAR Sensitive, Passive

Channel 116 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 120 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 124 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 128 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Channel Status After Radar Burst Triggered at 5620 MHz

CONSOLE: 041741.588 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON U80 CHANNEL 120/160 ########## min pw=25, subband result=2, AT
22800MS

CONSOLE: 041741.588 wl0: channel 124 put out of service chspecdQ7c

Announcement (CSA) chanspec current 120/160 next 36/80 at 22800ms,
starting CSA process

# wl chanspec
36/80 (0xe02a)

# wl chan _info

Channel 36 A Band
Channel 40 A Band
Channel 44 A Band
Channel 48 A Band
Channel 52 A Band, RADAR Sensitive, Passive
Channel 56 A Band, RADAR Sensitive, Passive
Channel 60 A Band, RADAR Sensitive, Passive
Channel 64 A Band, RADAR Sensitive, Passive

Channel 100
Channel 104
Channel 108
Channel 112

Band, RADAR Sensitive, Passive

Band, RADAR Sensitive, Passive

Band, RADAR Sensitive, Passive

Band, RADAR Sensitive, Passive

Channel 116 Band, RADAR Sensitive, Passive

Channel 120 Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

oo

Channel 124 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes
Channel 128 A Band, RADAR Sensitive, Passive, Temporarily Out of

Service for 31 minutes

Channel 132 A Band, RADAR Sensitive, Passive
Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

Log File of Channel Status After Radar Burst Triggered at 5640 MHz

CONSOLE: 041782.017 WLO: DFS: UNCLASSIFIED ########## RADAR DETECTED
ON U80 CHANNEL 120/160 ########## min pw=23, subband result=1, AT
17400MS

CONSOLE: 041782.017 wl0: channel 128 put out of service chspecd080
CONSOLE: 041782.018 wl0: dfs : state to Channel Switching
Announcement (CSA) chanspec current 120/160 next 36/80 at 17400ms,

starting CSA process

# wl chanspec
36/80 (0Oxe02a)

# wl chan info

Channel 36 A Band
Channel 40 A Band
Channel 44 A Band
Channel 48 A Band
Channel 52 A Band, RADAR Sensitive, Passive
Channel 56 A Band, RADAR Sensitive, Passive
Channel 60 A Band, RADAR Sensitive, Passive
Channel 64 A Band, RADAR Sensitive, Passive

Channel 100
Channel 104
Channel 108
Channel 112

Band, RADAR Sensitive, Passive

Band, RADAR Sensitive, Passive

Band, RADAR Sensitive, Passive

Band, RADAR Sensitive, Passive

Channel 116 Band, RADAR Sensitive, Passive

Channel 120 Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 124 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 128 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

Channel 132 A Band, RADAR Sensitive, Passive, Temporarily Out of
Service for 31 minutes

oo

Channel 136 A Band, RADAR Sensitive, Passive
Channel 140 A Band, RADAR Sensitive, Passive
Channel 144 A Band, RADAR Sensitive, Passive
Channel 149 A Band
Channel 153 A Band
Channel 157 A Band
Channel 161 A Band
Channel 165 A Band
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.9.5. DETECTION BANDWIDTH

REFERENCE PLOT OF 99% POWER BANDWIDTH (80 PLUS 80 MODE)

99% BANDWIDTH

Agilent Spectrum Analyzer - 29445, DFS 1
U RL RF S0 DC 8 ALIGNAUTO 01:33:18 PMDec 05, 2016
Eenter Freq 5.570000000 GHz Center Freq: 5.570000000 GHz

H Radio Std: None Frequency
—»—~ Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 0 dB

Radio Device: BTS
Ref Offset -20.9 dB
10 dB/div Ref -50.90 dBm
Log

-50.9

Center Freq||
5.570000000 GHz|

CF Step
Center 5.57 GHz Span 240 Mz [, 24000000 Wiz
#Res BW 2.4 MHz #VBW 8 MHz Sweep 1ms||——

QOccupied Bandwidth Total Power -45.5 dBm

Freq Offset
154.87 MHz

0Hz

Transmit Freq Error 39.973 kHz OBW Power
x dB Bandwidth 162.2 MHz

99.00 %
x dB -26.00 dB
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

REFERENCE PLOT OF 99% POWER BANDWIDTH (80 MHz LOW COMPONENT)

99% BANDWIDTH

[Center Freq 5.530000000 GHz

ALIGN AUTO 01:30:18 PMDec 05, 2016
Radio Std: None Frequency

Center Freq: 5530000000 GHz

—— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 0 dB

Radio Device: BTS

Ref Offset -20.9 dB

10 dBidiv Ref -50.90 dBm
Log ‘
609 ‘

Center Freq||
709

5.530000000 GHz

CF Step
Center 5.53 GHz

Span 81 MHz 8.100000 MHz|
#Res BW 1.2 MHz #VBW 4 MHz Sweep 1ms Man

Occupied Bandwidth Total Power -48.2 dBm Freq Offset
75.600 MHz OHz

Transmit Freq Error 8.941 kHz

x dB Bandwidth 80.39 MHz

OBW Power 99.00 %
x dB -26.00 dB
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

REFERENCE PLOT OF 99% POWER BANDWIDTH (80 MHz HIGH COMPONENT)

99% BANDWIDTH

( SENSEIMT] ALTGH AUTO 01:29:02PMDec 05,2016 | |
Eenter Freq 5.610000000 GHz | CenterFreq: 5.6 GHz Radio $td: None Frequency
—»~ Trig:Free Run Avg|Held: 100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS
Ref Offset -20.9 dB
1Lo dBldiv Ref -50.90 dBm
og
[60.8 1 ! l ! l Center Freq|
705 5.610000000 GHz
-60.9
-90.9
=101
-1
121
-131
-141
CF Step
Center 5.61 GHz Span 81 MHz|[, 8100000 ¥k
#Res BW 1.2 MHz #VBW 4 MHz Sweep 1ms |/
QOccupied Bandwidth Total Power -49.8 dBm Freq Offset
75.727 MHz OHz
Transmit Freq Error -117.35 kHz OBW Power 99.00 %
% dB Bandwidth 81.00 MHz x dB -26.00 dB
IMSG STATUS

RESULTS (80 MHz HIGH COMPONENT)

FL FH Detection | 99% Power Ratio of Minimum
Bandwidth [ Bandwidth Detection BW to Limit
99% Power BW
(MHz) [ (MHz) (MHz) (MHz) (%) (%)
5572 5648 76 75.727 100.4 100
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REPORT NO: 11533080-E2V1

FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

DETECTION BANDWIDTH PROBABILITY

DETECTION BANDWIDTH PROBABILITY RESULTS

Detection Bandwidth Test Results
FCC Type 0 Waveform: 1 us Pulse Width, 1428 us PRI, 18 Pulses per Burst

29445

DFES 1

Frequency
{(MHz)

Humher
of Trials

Humher
Detected

Detection
(%)

Mark

5572

10

10

100

FL

5573

10

10

100

5574

10

10

100

5575

10

10

100

5580

10

10

100

5585

10

10

100

5590

10

10

100

5595

10

10

100

5600

10

10

100

5605

10

10

100

5610

10

9

a0

5615

10

10

100

5620

10

10

100

5625

10

10

100

5630

10

10

100

5635

10

10

100

5640

10

10

100

5646

10

10

100

a647

10

10

100

648

10

10

100
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

5.9.6. IN-SERVICE MONITORING

RESULTS

FCC Radar Test Summary

Signal Type

Number

of Trials

Detection
()

Limit

()

Pass/Fail

Detection
Bandwidth

80% of
Det BW

FL | FH

FL5 | FH5

In-Service|
Monitoring
Version

FCC Short Pulse Type 1
FCC Short Pulse Type 2
FCC Short Pulse Type 3
FCC Short Pulse Type 4
Aggregate
FCC Long Pulse Type 5
FCC Hopping Type 6

30
30
30
30

30
77

100.00
86.67
70.00
83.33
85.00
83.33

100.00

60
60
60
60
80
80
70

Pass
Pass
Pass
Pass
Pass
Pass
Pass

5572
5572
5572
5572

5572
5572

5648
5648
5648
5648

5648
5648

5580 5640

Page 244 of 272

Version 3.0
Version 3.0
Version 3.0
Version 3.0

Version 3.0
Version 3.0

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888



REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1

Waveform

Pulse Width
(us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
{MHz})

Successful Detection
{Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

3066
a38
638
758
738
are
218
618
658
208
518
778
e
858
a3s

1493

1514

2017

2167

2800

1885

2647
667

1558

2255

2082

2009

2864

2626

2712

18
57
a3
70
72
61
65
26
21
59

68
74
62
63
36
35
27
25
19
28
20
20
34
24
26
19
19
21
20

oo Me o Mo o Mo o e o Mo o M= M= = e = e = e = e = = = e — e — e — e — e — e — e — e — e — e — e e — e — e — i =
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5610
5610
5610
5610
5610
5610
5610
5610
5610
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 2 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 2

Waveform

Pulse Width
(us)

PRI
(us)

Pulses Per Burst

Frequency
{MHz)

Successful Detection
{Yes/No)

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

3
2.2
2
1.5
3T
1.4
3.8
1.8
4.4
2.6
1.5
4
1
1.8
1.1
21
3.6
2.9
4.8
4.3
4.3
21
4.4
2.4
5
1.3
21
4.6
3.8
24

158
223
195
183
164
156
179
218
208
170
163
210
170
183
228
203
17
154
170
195
176
168
192
230
220
182
176
223
183
196

27
27
28
25
26
27
29
24
29
24
23
29
29
28
25
27
28
28
29
26
27
28
23
25
24
25
24
23
23
29
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5610
5610
5610
5610
5610
5610
5610
5610
5610

Yes
Yes
Yes
Yes
Yes
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Yes

Ho
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Ho
Yes
Yes
Yes

Ho
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 3 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 3

Waveform | Pulse Width

PRI
(us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
{Yes/No)

3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030

281
335
487
436
483
445
254
479
434
421
389
27
251
279
273
314
453
256
290
357
404
365
425
399
354
M
309
442
423
451

17
18
17
18
17
16
17
17
18
18
18
16
18
18
18
17
16
17
16
18
16
18
17
16
17
17
17
18
17
17

5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 4 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 4

Waveform

Pulse Width
(us)

PRI
(us)

Pulses Per Burst |Frequency

(MHz)

Successful Detection
{Yes/No)

4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030

11.5
13.2
16.1
14
13
15.7
20
18.9
14.6
13.9
19.2
14.7
16.2
121
14.1
19.6
17.7
19.4
18
11.1
19.3
13.9
13.5
123
17.1
16.4
17.4
17.2
18.7
14.6

444
485
374
427
462
277
324
286
346
320
275
262
481
363
477
32
498
406
294
348
382
347
394
355
415
390
345
332
299
432

16
16
16
13
16
13
16
12
13
16
15
13
12
14
16
12
15
14
12
16
12
15
15
13
14
12
16
15
14
13

5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 5 DETECTION PROBABILITY

Data Sheet for FCC Long Pulse Radar Type 5

Trial Frequency
{MHz})

Successful Detection

(Yes/No)

5610
5610
5610
5610
5610
5610
5610
5610
5610
5610
5579
5578
5578
5579
5575
5579
5580
5576
5578
5580
5645
5645
5642
5640
5643
5642
5643
5644
5642
5643

W00 = O LA e L Pk =k

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes

Mo
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Mo
Yes
Yes

Mo
Yes
Yes
Yes
Yes

Mo
Yes

Note: The Type 5 randomized parameters tested are shown in a separate document.
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 6 DETECTION PROBABILITY

Data Sheet for FCC Hopping Radar Type 6

1 us Pulse Width, 333 us PRI, 9 Pulses per Burst, 1 Burst per Hop

NTIA August 2005 Hopping Sequence

Starting Index

Trial Within Sequence

Signal Generator

Frequency
{MHz)

Hops within
Detection BW

Successful
Detection
{Yes/No)

158
633
1108
1583
2058
2533
3008
3483
3958
4433
4908
5383
5858
6333
6808
7283
7758
8233
8708
9183
9658
10133
10608
11083
11558
12033
12508
12983
13458
13933
14408
14883
15358
15833
16308
16783

1

2

3

4

5

G

T

8

9

10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
Ky |
32
33
34
35
36

5572
5573
5574
5575
5576
5577
5578
5579
5580
5581
5582
5583
5584
5585
5586
5587
5588
5589
5590
5591
5582
5593
5504
5595
5596
5597
55098
5599
5600
5601
5602
5603
5604
5605
5606
5607

Page 250 of 272

18
15
20
15
15
16
15
10
14
12
17
26
14
18
11
20
17
19
16
12
20
23
17
16
16
15
14
16
11
13
11
13
19
15
19
13

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

TYPE 6 DETECTION PROBABILITY (CONTINUED)
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10. BRIDGE MODE RESULTS

Per KDB 905462, Section 5.1 (footnote 1):

Networks Access Points with Bridge and/or MESH modes of operation are permitted to operate
in the DFS bands but must employ a DFS function. The functionality of the Bridge mode as
specified in 815.403(a) must be validated in the DFS test report. Devices operating as relays
must also employ DFS function. The method used to validate the functionality must be
documented and validation data must be documented. Bridge mode can be validated by
performing a test statistical performance check (Section 7.8.4) on any one of the radar types.
This is an abbreviated test to verify DFS functionality. MESH mode operational methodology
must be submitted in the application for certification for evaluation by the FCC.
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.1. LOW BAND 20 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING

RESULTS

FCC Radar Test Summary
, . .. .| Detection In-Service
Signal Type Mumber | Detection |Limit|Pass/Fail .
Y yp Bandwidth Test |Employee | Monitoring
of Trials {%) {%) FL | FH OBW | Location | Number | Version
FCC Short Pulse Type 1 30 76.67 60 Pass 5200 5310 17.96 DFS 1 29445 Version 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse

Radar Type 1

Waveform

Pulse Width
{us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
{MHz)

Successful Detection

(Yes/Noj

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1
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o066
938
638
758
738
878
818
618
658
893
518
778
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858
838
1493
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2017
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2800
1885
2647
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1558
2255
2082
2909
2864
2626
2712

18
57
83
70
i2
61
65
86
a1
59
102
68
74
62
63
36
35
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25
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28
20
80
34
24
26
19
19
21
20
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.1. LOW BAND 40 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING

RESULTS

FCC Radar Test Summany
. . .. .| Detection In-Service
S I T Number | Detect Limit| Pass/Fail .
1gnat Type tmaer) Deteclion \Limit) Fass/al Bandwidth Test | Employee | Monitoring
of Trials {%) (%) FL | FH OBW | Location | Humber | Version
FCC Short Pulse Type 1 3o 86.67 60 Pass 5200 5330 36.35 DFS 1 29445 Version 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1

Waveform

Pulse Width
{us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
{MHz)

Successful Detection

(Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1
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JO66
938
638
758
738
878
818
618
658
898
518
778
718
858
838
1493
1514
2017
2167
2800
1885
2647
667
1558
2255
2082
2909
2864
2626
272

18
57
83
70
72
61
65
86
81
59
102
68
¥4
62
63
J6
35
27
25
19
28
20
a0
34
24
26
19
19
21
20
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5300
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5300
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.2. LOW BAND 80 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING

RESULTS

FCC Radar Test Summary
. . Aot .| Detection In-Senvice
Signal T Number | Detect Limit| Pass/Fail ;
tgnat fype umner) Detection | Limit Fassat Bandwidth Test |Employee | Monitoring
of Trials {%) {%) FL | FH OBW | Location | Humber | Version
FCC Short Pulse Type 1 30 96.67 60 Pass 5250 5330 76.15 DFS1 29445 Version 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse

Radar Type 1

Waveform

Pulse Width
{us)

PRI
{us)

Pulses
Per Burst

Test
(AB)

Frequency
{MHz)

Successful Detection
(Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1
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Jo66
938
638
758
738
878
818
618
658
898
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778
718
858
838
1493
1514
2017
2167
2800
1885
2647
667
1558
2255
2082
2909
2864
2626
2712
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83
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65
86
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71
62
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20
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5290
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5290
5290
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5290
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5290
5290
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.3. LOW BAND 160 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING (80 MHz HIGH COMPONENT)

RESULTS

FCC Radar Test Summany
. . - «| Detection In-Senvice
Signal T Number | Detect Limit| Pass/Fail ;
tgnat fype umher Detection |Limit) Fass/ral Bandwidth Test | Employee | Monitoring
of Trials (%) (%) FL | FH OBW | Location | Mumber | Version
FCC Short Pulse Type 1 30 100.00 60 Pass 5252 5328 75.65 DF51 29445  Yersion 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse

Radar Type 1

Waveform

Pulse Width
{us)

PRI
{us)

Pulses
Per Burst

Test
(AB)

Frequency
{MHz)

Successful Detection
(Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
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1558
2255
2082
2909
2864
2626
2712
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83
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86
a1
59
102
68
71
62
63
36
35
27
25
19
28
20
80
34
24
26
19
19
21
20

o e e e I e I e e e I e — e — R — e — e — e — e — e — e — e — e — e i — e ]

5290
5290
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.4. HIGH BAND 20 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING

RESULTS

FCC Radar Test Summary
. . et .| Detection In-Senvice
Signal T Number | Detect Limit| Pass/Fail .
tgnat fype tmaer Detection ) Limit Fassal Bandwidth Test |Employee | Monitoring
of Trials {%) {%) FL | FH OBW | Location | Number | Version
FCC Short Pulse Type 1 30 90.00 60 Pass 5490 5510 17.95 DFS1 29445 Yersion 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse

Radar Type 1

Waveform

Pulse Width
{us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
{MHz)

Successful Detection

(Yes/Noj

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.5. HIGH BAND 40 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING

RESULTS

FCC Radar Test Summany
. . - .| Dete In-Service
Signal T Number | Detect Limit| Pass/Fail|
fgnat Type umber) Detection\Limit) Fass/ral ction Test | Employee | Monitoring
of Trials {%) (%) FL | FH OBW | Location | Humber | Version
FCC Short Pulse Type 1 30 90.00 60 Pass 5490 5530 36.17 DFS 1 29445  Yersion 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse Radar Type 1

Waveform

Pulse Width
{us)

PRI
(us)

Pulses
Per Burst

Test
(A/B)

Frequency
{MHz)

Successful Detection
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1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030

1

A A e I N I N I I I I

JO66
938
638
758
738
878
818
618
658
898
518
778
718
858
838
1493
1514
2017
2167
2800
1885
2647
667
1558
2255
2082
2909
2864
2626
272

18
57
83
70
72
61
65
86
81
59
102
68
¥4
62
63
J6
35
27
25
19
28
20
a0
34
24
26
19
19
21
20

[ m I e e e e e e I — e — e — e — e — e — e — i — e — e i — i — e ]

5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510
5510

Page 264 of 272

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888



REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.6. HIGH BAND 80 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING

RESULTS

FCC Radar Test Summary
, . .. .| Detection In-Service
Signal Type Mumber | Detection |Limit|Pass/Fail .
Y yp Bandwidth Test |Employee | Monitoring
of Trials {%) {%) FL | FH OBW | Location | Number | Version
FCC Short Pulse Type 1 30 93.33 60 Pass 54090 5569 75,98 DFS 1 29445 Version 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse

Radar Type 1

Waveform

Pulse Width
{us)

PRI
{us)

Pulses
Per Burst

Test
(AB)

Frequency
{MHz)

Successful Detection
(Yes/No)

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
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EI I I I I N N I T I I I I N I

Jo66
938
638
758
738
878
818
618
658
898
518
778
718
858
838
1493
1514
2017
2167
2800
1885
2647
667
1558
2255
2082
2909
2864
2626
2712

18
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83
70
72
61
65
86
a1
59
102
68
71
62
63
36
35
27
25
19
28
20
80
34
24
26
19
19
21
20
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5530
5530
5530
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5530
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5530
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5530
5530
5530
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REPORT NO: 11533080-E2V1 DATE: FEBRUARY 14, 2017
FCC ID: QDS-BRCM1091

5.10.7. HIGH BAND 160 MHz BANDWIDTH BRIDGE MODE IN-SERVICE
MONITORING (80 MHz HIGH COMPONENT)

RESULTS

FCC Radar Test Summary

. . .. .| Detection In-Service
Signal Type Number | Detection |Limit|Pass/Fail . o

4 yp Bandwidth Test Employee] Monitoring
of Trials {*a) (") FL | FH OBW | Location | Number (| Wersion

FCC Short Pulse Type 1 30 83.33 60 Pass h572 5648 ¥5.73 DFS 1 29445 ||version 3.0
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REPORT NO: 11533080-E2V1
FCC ID: QDS-BRCM1091

DATE: FEBRUARY 14, 2017

TYPE 1 DETECTION PROBABILITY

Data Sheet for FCC Short Pulse

Radar Type 1

Waveform

Pulse Width
{us)

PRI
{us)

Pulses
Per Burst

Test
(AB)

Frequency
{MHz)

Successful Detection
(Yes/No)

1001
1002
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1004
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1006
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1008
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1016
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1020
1021
1022
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1024
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1029
1030
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EI I I I I N N I T I I I I N I
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938
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1493
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1885
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2082
2909
2864
2626
2712

18
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83
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65
86
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59
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19
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