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14.1.1.

TEST AND MEASUREMENT SYSTEM
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SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the Keysite Signal Studio for
Pulse Building as N5172B. The Vector Sighal Generator has been validated by the NTIA. The
hopping signal generating system utilizes the CCS simulated hopping method and system,
which has been validated by the DoD, FCC and NTIA. The software selects waveform
parameters from within the bounds of the signal type on a random basis using uniform
distribution.

The short pulse types 1, 2, 3 and 4, and the long pulse type 5 parameters are randomized at
run-time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Frequency Hopping Radar Waveform Generating Subsystem of KDB 905462 D02. The
frequency of the signal generator is incremented in 1 MHz steps from F. to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of =64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the DFS tests documented in
this report:

TEST EQUIPMENT LIST
Description Manufacturer Model S/N Cal Due
Spectrum Analyzer, 7 GHz Agilent / HP N9010A MY 54200580 08-07-18
Vector Signal Generator, 6GHz Agilent / HP N5182B MY53051241 08-07-18
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SETUP OF EUT

CONDUCTED METHOD EUT TEST SETUP

Antenna Port RF Connections to Test Instrument Setup

A A

Master Device

(EUT)
Slave Device

MEPG Player and
Controller & Server Codec
Computer with
MPEG file

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-CAP3702E-A-K9 FTX182276QX LDK102087
PC (Controller/Server) HP HP EliteDesk 800 G1 TWR CzZC4125J325 DoC
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14.1.2. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.
The EUT is a Slave Device without Radar Detection.

The highest power level within these bands is 10.01 dBm in the 5250-5350 MHz band and
13.15 dBm in the 5470-5725 MHz band.

The antennagain assembly utilized with the EUT are -2.01 dBi in the 5250-5350 MHz band and
-1.41 dBi in the 5470-5725 MHz band.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required conducted threshold at the antenna port is —-64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides a margin to the limit.

The EUT uses one transmitter/receiver chain connected to an antenna to perform radiated tests.
WLAN traffic that meets or exceeds the minimum required loading was generated by
transferring a data stream from the controller/server PC to the EUT using iPerf version 2.0.5
software package.

TPC is not required since the maximum EIRP is less than 500 mW (27 dBm).

The EUT utilizes the 802.11a/n architecture. Three nominal channel bandwidths are
implemented: 20 MHz, 40 MHz.

The software installed in the access point is 12.4(25d)JAL.

UNIFORM CHANNEL SPREADING

This requirement is not applicable to Slave radio devices.

OVERVIEW OF MASTER DEVICE WITH RESPECT TO 8§15.407 (h) REQUIREMENTS

The Master Device is a Cisco Access Point, FCC ID: LDK102087. The minimum antenna gain
for the Master Device is 6 dBi.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides a margin to the limit.
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14.2. RESULTS FOR 20 MHz BANDWIDTH

14.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

14.2.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 0 AT MASTER

E Keysight Spectrum Analyzer - Swept SA [

RL | RF [soQ bC | | | SENSE:INT] | ALIGN AUTO | 06:24:25 PMJan 25, 2018

#Avg Type: RMS TRACE|

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low #Atten: 10 dB

Ref Offset -36.7 dB
E%gBldiv Ref -50.00 dBm

-130

-140

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 NMHz #VBW 50 MHz* Sweep 32.00 ms (40001 pts)

MSG

Page 240 of 261

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 Korea TEL: (031) 337-9902,FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

TRAFFIC

SLAVE TRAFFIC

[E= =

RL | RF [s0a boc |

ALIGN AUTO |

04:18:40 PMJan 28, 2019

E Keysight Spectrum Analyzer - Swept SA

Ref Offset -36.7 dB
1L%;IBldiv Ref -50.00 dBm

PNO: Fast -»—  1rig: FreeRun

#Avg Type: RMS

3456

Center 5.500000000 GHz
Res BW 3.0 MHz

NSG

Span 0 Hz
Sweep 20.00 s (40001 pts)
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OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

14.2.3. 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)
0.642 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
3.750 60
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MOVE TIME & CHANNEL CLOSING TIME

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the aggregate monitoring period.

MOVE TIME & AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF [soe Dc [ | | SENSE:INT] | ALIGN AUTO | 04:48:44 PMJan 28, 2019

#Avg Type: RMS TRACE! 3456
PNO: Fast -+~ 1rig: FreeRun TYPE| Wit
IFGain:Low Atten: 6 dB DeT|P

Ref Offset -36.7 dB
‘IL((J’gBldiv Ref -50.00 dBm

S

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 15.00 s (40001 pts)

MSG

MOVE TIME & CLOSING TIME AT IN SERVICE MONITOR

In Service Monitor

Power Trace (dBm)

108 L
-1.00000 0.00000 1.00000 2.00000 3.00000 4.00000 500000 6.00000 7.00000 00000 9.00000 10.00000 11.00000 12.00000 13.00000 14.00000 15.00000
Time (8)

Time Index Info

T0:-0.0244 S Time Per Bin:0.3749906 ms Channel Move Time: 0.641609 S
75209999 € 12-T3 Bins Over Threshold: Channel Close Time: 0.0037499 S

T3:06416 5 = 10Bins
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NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 10-minute observation
time.

10-MINUTE BEACON MONITORING PERIOD

E Keysight Spectrum Analyzer - Swept SA [

RL | RF [soe bc | | | SENSE:INT] | ALIGN AUTO | 05:20:09 PMJan 30, 2019

#Avg Type: RMS TRACE! 3456
PNO: Fast —»— 1rig: FreeRun TYPE| WA
IFGain:Low Atten: 6dB DeT|P

Ref Offset -36.7 dB.
‘IL%gBldiv Ref -50.00 dBm

s

-130

-140

Center 5.500000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz 720.0 s (40001 pts)

MSG
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14.3. RESULTS FOR 40 MHz BANDWIDTH

14.3.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5510 MHz.

14.3.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 0 AT MASTER

E Keysight Spectrum Analyzer - Swept SA [

RL | RF [soQ bC | | | SENSE:INT] | ALIGN AUTO | 06:25:44 PMJan 25, 2018

#Avg Type: RMS TRACE|

PNO: Fast ~»— 1rig: FreeRun
IFGain:Low #Atten: 10 dB

Ref Offset -36.7 dB
E%gBldiv Ref -50.00 dBm

)

-130

-140

Center 5.510000000 GHz Span 0 Hz
Res BW 3.0 NMHz #VBW 50 MHz* Sweep 32.00 ms (40001 pts)

MSG
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TRAFFIC

SLAVE TRAFFIC

BE Keysight Spectrum Analyzer - Swept SA
R | RF [s00 bC | | | SENSE:INT| ALIGN AUTO |

[E=Rr=s
06:14:46 PMJan 30, 2019
| #Avg Type: RMS TRA:E" 3456

b -

PNO: Fast -+ 1rig: FreeRun TYPE| WitAtArAsy
IFGain:Low Atten: 6 dB DET|

Ref Offset -36.7 dB
lgéisldiv Ref -50.00 dBm

-60.0

-70o

800

800

-100

-110

-120

-130

-140

Center $.510000000 GHz
Res BW 3.0 MHz VBW 3.0 MHz

NSG

Span 0 Hz
Sweep 20.00 s (40001 pts)

Page 246 of 261
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15E

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 Korea TEL: (031) 337-9902,FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4788862444-E5V1
FCC ID: ASLSMAS505FM

DATE: FEB 19, 2018

14.3.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

14.3.4. 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)
0.649 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
3.750 60
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MOVE TIME & CHANNEL CLOSING TIME

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the aggregate monitoring period.

MOVE TIME & AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

E Keysight Spectrum Analyzer - Swept SA

[E=Nra ==

RL [ R[50 ocC |

[ [ SENSE:INT] I ALIGN AUTO |

05:10:51 PMJan 28, 2019

#Avg Type: RMS

Ref Offset -36.7 dB
1LO dBidiv Ref -50.00 dBm
og

PNO: Fast ~»—  Trig: Free Run
IFGain:Low Atten: 6 dB

TRACE 3456
TYPE| WA
peT|P

-600

s

=700

-800

900 Bk

-100

-110

-120

-130

140

Center 5.510000000 GHz
Res BW 3.0 MHz

MSG

#VBW 3.0 MHz

Span 0 Hz
Sweep 15.00 s (40001 pts)

MOVE TIME & CLOSING TIME AT IN SERVICE MONITOR

Power Trace (dBm)

Time Index Info

T1:0.0000 S
T3:06495 5 = 10Bins

T10:-0.0244 S Time Per Bin:0.3749906 ms
T2°01999 § T2~T3 Bins Over Threshold:

In Service Monitor
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NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 10-minute observation

time.

10-MINUTE BEACON MONITORING PERIOD

=le =]

Bl Keysight Spectrum Analyzer - Swept SA
RL | RF [soe DC | |

| SENSE:INT| | ALIGN AUTO |

05:40:14 PMJan 30, 2019

#Avg Type: RMS

Trig: Free Run
Atten: 6 dB

PNO: Fast —#—
IFGain:Low

Ref Offset -36.7 dB
Ref -50.00 dBm

10 dBidiv
Log

TRACE]

i

-130

-140

Center 5.510000000 GHz
Res BW 3.0 MHz

MSG

VBW 3.0 MHz

Span 0 Hz
Sweep 720.0 s (40001 pts)
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14.4. RESULTS FOR 80 MHz BANDWIDTH

14.4.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5530 MHz.

14.4.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 0 AT MASTER

BE Keysight Spectrum Analyzer - Swept SA =0 =
RL | RF [s0e bc | | | SENSE:INT| | ALIGN AUTO | 06:30:05 PMJan 25, 2019
#Avg Type: RMS TRACE!

3456
PNO: Fast ~»— Trig: FreeRun TYPE|WAAAAA
IFGain:Low #Atten: 10 dB DET|A

Ref Offset -36.7 dB.
1L%gBldiv Ref -50.00 dBm

-60.0

-7/00

-110

-120

-130

-140

Center §.530000000 GHz

Span 0 Hz
Res BW 3.0 MHz #VBW 50 MHz* Sweep 32.00 ms (40001 pts)
IMSG
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TRAFFIC

SLAVE TRAFFIC

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [s00 bC | | | SENSE:INT| ALIGN AUTO |

[E=Rr=s
06:13:41 PMJan 30, 2019
| #Avg Type: RMS TRA:E" 3456

b -

PNO: Fast -+ 1rig: FreeRun TYPE| WitAtArAsy
IFGain:Low Atten: 6 dB DET|

Ref Offset -36.7 dB
lgéisldiv Ref -50.00 dBm

-60.0

-70o

800

800

-100

-110

-120

-130

-140

Center $.530000000 GHz
Res BW 3.0 MHz VBW 3.0 MHz

NSG

Span 0 Hz
Sweep 20.00 s (40001 pts)
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14.4.3. OVERLAPPING CHANNEL TESTS

RESULTS

These tests are not applicable.

14.4.4. 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)
0.413 10
Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
0.375 60
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MOVE TIME & CHANNEL CLOSING TIME

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the aggregate monitoring period.

MOVE TIME & AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

E Keysight Spectrum Analyzer - Swept SA

[E=Nra ==

RL [ R[50 ocC |

[ [ SENSE:INT] I ALIGN AUTO |

06:21:37 PMJan 28, 2019

#Avg Type: RMS

Ref Offset -36.7 dB
1LO dBidiv Ref -50.00 dBm
og

PNO: Fast ~»—  Trig: Free Run
IFGain:Low Atten: 6 dB

TRACE 3456
TYPE| WA
peT|P

-600

%

=700

-800

-900

-100

-110

-120

-130

140

Center 5.530000000 GHz
Res BW 3.0 MHz

MSG

#VBW 3.0 MHz

Span 0 Hz
Sweep 15.00 s (40001 pts)

MOVE TIME & CLOSING TIME AT IN SERVICE MONITOR

Power Trace (dBm)

107
-1.00000 0.00000

Time Index Info

T1:0.0000 S
T3:04132 5 =1Bins

T0:-0.0244 S Time Per Bin:0.375 ms
T2°01999 § T2~T3 Bins Over Threshold:

In Service Monitor

Time (8)
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NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 10-minute observation

time.

10-MINUTE BEACON MONITORING PERIOD

E Keysight Spectrum Analyzer - Swept SA
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