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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted 
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this 
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product 
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you 
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided, 
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time 
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific 
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. 

 



 

   

Report No.: ULC-ESH-P20120723B-6 Page No. 2 / 19 Report Format Version: 6.1.3 

 

 

 

Table of Contents 

Release Control Record ............................................................................................................................... 3 

1 Test Program ..................................................................................................................................... 4 

2 Summary of Test Results ................................................................................................................... 5 

2.1 Test Instruments ............................................................................................................................ 6 

2.2 Measurement Uncertainty .............................................................................................................. 7 

2.3 Maximum Measurement Uncertainty .............................................................................................. 7 

2.4 Modification Record ....................................................................................................................... 7 

3 General Information ........................................................................................................................... 8 

3.1 General Description of EUT............................................................................................................ 8 

3.2 Description of Test Modes .............................................................................................................. 9 

3.2.1 EUT Operating Mode .................................................................................................................... 11 

3.2.2 Applicability of DFS Requirements Prior to Use of a Channel......................................................... 11 

3.2.3 Applicability of DFS requirements during normal operation ............................................................ 11 

3.2.4 DFS Detection Thresholds.............................................................................................................12 

3.2.5 DFS Response requirement values ...............................................................................................12 

3.3 Description of Support Units ..........................................................................................................13 

3.4 General Description of Applied Standards .....................................................................................13 

3.5 Test setup .....................................................................................................................................14 

4 Test Procedure and Results ..............................................................................................................14 

4.1 Calibration of Radar Waveform .....................................................................................................14 

4.1.1 Test Channel Loading ....................................................................................................................15 

4.2 Radar Waveform Calibration Result ..............................................................................................16 

4.3 Channel Move Time, Channel Closing Transmission Time and Non-Occupancy Period for Client 

Beacon Test result ...................................................................................................................................17 

4.4 Test Procedures ............................................................................................................................18 

4.5 Channel Move Time, Channel Closing Transmission Time and Non-Occupancy Period for Client 

Beacon Test Plots ....................................................................................................................................19 

  



 

   

Report No.: ULC-ESH-P20120723B-6 Page No. 3 / 19 Report Format Version: 6.1.3 

 

 

 

Release Control Record 

Issue No. Description Date Issued 

ULC-ESH-P20120723B-6 Original release May.07, 2021 

 





 

   

Report No.: ULC-ESH-P20120723B-6 Page No. 5 / 19 Report Format Version: 6.1.3 

 

 

 

 

2 Summary of Test Results 

The EUT has been tested according to the following specifications: 

FCC Part 15 Subpart E 

Clause Test Parameter Results 

1. DYNAMIC FREQUENCY SELECTION Compliance 
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2.1 Test Instruments 

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal. 

Hybrid Antenna(25MHz-

1.5GHz) 
Schwarzbeck VULB9168 E1A1012 Jul.29, 20 Jul.28, 22 

Horn Antenna(1GHz -18GHz) Schwarzbeck BBHA9120D E1A1017 Aug.25, 20 Aug.24, 22 

Double Ridge Horn 
Antenna(18G-40G) 

COM-POWER AH-840 E1A1040 Jul.15, 20 Jul.14, 22 

Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 Apr.19, 21 Apr.18, 22 

Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE E1A2009 Jul.06, 20 Jul.05, 21 

Pre-Amplifier(18GHz-40GHz) EMCI EMC051845SE E1A2008 Jul.06, 20 Jul.05, 21 

EMI test recerver R&S ESR7 E1R1005 Apr.19, 21 Apr.18, 22 

Spectrum Analyzer Keysight N9030B E1S1003 Jul.23, 20 Jul.22, 21 

Spectrum Analyzer Keysight N9020A E1S1004 Mar.02, 21 Mar.01, 22 

EMI test recerver R&S ESCS30 E1R1001 May.11, 21 May.10, 22 

LISN R&S ENV216 E1L1011 May.11, 21 May.10, 22 

Humidity&Temp Tester Baolima WS508 E1H1011 Apr.02, 21 Apr.01, 22 

RF Control Unit Toscend JS0806-2 E1C5003 N/A N/A 

Test Software ADT 
ADT_COND_V7

.3.1 
N/A N/A N/A 

Test Software Toscend JS32-RE N/A N/A N/A 

Test Software Toscend JS1120 N/A N/A N/A 

Test Software Toscend JS1120-3 N/A N/A N/A 
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2.2 Measurement Uncertainty 

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on 
the EUT:  

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level 
using a coverage factor of k=2. 

 

Parameter Uncertainty 

Occupied Channel Bandwidth ±1.132x10-4 % 

RF output power, conducted ±1.017dB 

Power Spectral Density, conducted ±1.017dB 

Unwanted Emissions, conducted ±2.855dB 

All emissions, radiated ±2.855dB 

Temperature ±0.7°C 

Supply voltages ±0.04% 

Time ±5 % 

 

2.3 Maximum Measurement Uncertainty 

For the test methods, according to EN 300 328 standard, the measurement uncertainty figures shall be 

calculated in accordance with ETR 100 028-1 [4] and shall correspond to an expansion factor (coverage 

factor) k = 1,96 or k = 2 (which provide confidence levels of respectively 95 % and 95,45 % in the case 
where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)). 

 

Maximum measurement uncertainty 

Parameter Uncertainty 

Occupied Channel Bandwidth ±5 % 

RF output power, conducted ±1,5 dB 

Power Spectral Density, conducted ±3 dB 

Unwanted Emissions, conducted ±3 dB 

All emissions, radiated ±6 dB 

Temperature ±1 °C 

Supply voltages ±3 % 

Time ±5 % 

 

2.4 Modification Record 

There were no modifications required for compliance. 
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3 General Information 

3.1 General Description of EUT 

Product WI-FI PRO CEILING SPEAKERS 

Brand -- 

Test Model LWFPRO 

Power Rating 
100-240V~, 50/60Hz, 2.0A for adapter; 24.0Vdc for WI-FI CEILING 

SPEAKERS 

Modulation Type OFDM 

Modulation Technology 

802.11a: OFDM (64QAM, 16QAM, QPSK, BPSK), 

802.11n: OFDM (BPSK, QPSK, 16QAM, 64QAM), 

802.11ac: OFDM (BPSK, QPSK, 16QAM, 64QAM, 256QAM) for Wireless 

Module(LS9AD-AC11DBT-GV) 

802.11a: OFDM (64QAM, 16QAM, QPSK, BPSK) for Wireless 

Module(444-2250) 

Operating Frequency 

5150 ~ 5250MHz, 5250 ~ 5350MHz, 

5470 ~ 5725MHz, 5745 ~ 5850MHz for Wireless Module 

(LS9AD-AC11DBT-GV ,444-2250) 

Number of Channel See clause 3.2 

Output Power 
13.11dBm for Wireless Module(LS9AD-AC11DBT-GV) 

14.34dBm for Wireless Module(444-2250) 

Antenna Type PCB Antenna for Wireless Module(LS9AD-AC11DBT-GV, 444-2250) 

Antenna Connector -- 

Antenna Gain 
Ant1:5.9dBi, Ant2:5.9dBi for Wireless Module(LS9AD-AC11DBT-GV), 

Ant1:1dBi, Ant2:1dBi, Ant3:1dBi, Ant4:1dBi for Wireless Module(444-2250) 

Note: For more details, please refer to the User’s manual of the EUT. 

 



 

   

Report No.: ULC-ESH-P20120723B-6 Page No. 9 / 19 Report Format Version: 6.1.3 

 

 

 

3.2 Description of Test Modes 

FOR 5150 ~ 5250MHz  

4 channels are provided for 802.11a, 802.11n (20MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

36 5180 MHz 44 5220 MHz 

40 5200 MHz 48 5240 MHz 

2 channels are provided for 802.11n (40MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

38 5190 MHz 46 5230 MHz 

1 channel is provided for 802.11ac (80MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

42 5210 MHz   

 

FOR 5250 ~ 5350MHz  

4 channels are provided for 802.11a, 802.11n (20MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

52 5260 MHz 60 5300 MHz 

56 5280 MHz 64 5320 MHz 

2 channels are provided for 802.11n (40MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

54 5270 MHz 62 5310 MHz 

1 channel is provided for 802.11ac (80MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

58 5290 MHz   
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FOR 5470 ~ 5725MHz 

11 channels are provided for 802.11a, 802.11n (20MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

100 5500 MHz 124 5620 MHz 

104 5520 MHz 128 5640 MHz 

108 5540 MHz 132 5660 MHz 

112 5560 MHz 136 5680 MHz 

116 5580 MHz 140 5700 MHz 

120 5600 MHz   

5 channels are provided for 802.11n (40MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

102 5510 MHz 126 5630 MHz 

110 5550 MHz 134 5670 MHz 

118 5590 MHz   

2 channel is provided for 802.11ac (80MHz): 

CHANNEL FREQUENCY CHANNEL FREQUENCY 

106 5530 MHz 122 5610 MHz 

 FOR 5725 ~ 5850MHz 

4 channels are provided for 802.11a,  

CHANNEL FREQUENCY CHANNEL FREQUENCY 

149 5745 MHz 161 5805 MHz 

153 5765 MHz 165 5825 MHz 

157 5785 MHz   
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3.2.1 EUT Operating Mode 

 EUT is considered as a slave device (without radar detection). 

EUT Operating Mode 
Master 

Slave, without radar 
detection function 

Slave, with radar 
detection function 

   

 

3.2.2 Applicability of DFS Requirements Prior to Use of a Channel 

Requirement 

Operational Mode 

Master 
Client 

Without Radar 
Detection 

Client With 
Radar 

Detection 

Non-Occupancy Period Yes Yes Yes 

DFS Detection Threshold Yes Not required Yes 

Channel Availability Check Time Yes Not required Not required 

Uniform Spreading Yes Not required Not required 

U-NII Detection Bandwidth Yes Not required Yes 

3.2.3 Applicability of DFS requirements during normal operation 

Requirement 

Operational Mode 

Master 
Client 

Without Radar 
Detection 

Client 
With Radar 
Detection 

DFS Detection Threshold Yes Not required Yes 

Channel Closing Transmission Time Yes Yes Yes 

Channel Move Time Yes Yes Yes 

U-NII Detection Bandwidth Yes Not required Yes 

Client Beacon Test N/A Yes Yes 

 

Additional requirements for devices  
with multiple bandwidth modes 

Operational Mode 

Master or 
Client With  

Radar Detection 

Client 
Without Radar 

Detection 

U-NII Detection Bandwidth and  
Statistical Performance Check 

All BW modes  
must be tested 

Not required 

Channel Move Time and Channel  
Closing Transmission Time  

Test using widest BW 
mode available  

Test using the widest  
BW mode available  

for the link 
All other tests Any single BW mode Not required 
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Note 
Frequencies selected for statistical performance check (Section 7.8.4) should include  
several frequencies within the radar detection bandwidth and frequencies near the edge of  
the radar detection bandwidth. For 802.11 devices it is suggested to select frequencies in  
each of the bonded 20 MHz channels and the channel center frequency. 

 

3.2.4 DFS Detection Thresholds 

Maximum Transmit Power Value (see notes 1, 2, and 3) 

EIRP ≥ 200 milliwatt -64 dBm 

EIRP < 200 milliwatt and 

power spectral density < 10 dBm/MHz 
-62 dBm 

EIRP < 200 milliwatt that do not meet the power 

spectral density requirement 
-64 dBm 

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

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude of the 
test transmission waveforms to account for variations in measurement equipment. This will ensure 
that the test signal is at or above the detection threshold level to trigger a DFS response.  

Note 3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication 
662911 D01. 

The radar Detection Threshold, lowest antenna gain is the parameter of Interference radar DFS detection 

threshold, The Interference Detection Threshold is the ( -64dBm) + (3) [dBi]= -61 dBm. 

 
3.2.5 DFS Response requirement values  

Parameter Value 

Non-occupancy period  Minimum 30 minutes  

Channel Availability Check Time  60 seconds  

Channel Move Time  10 seconds See Note 1.  

Channel Closing Transmission Time  
200 milliseconds + an aggregate of 60 milliseconds over 

remaining 10 second period. See Notes 1 and 2.  

U-NII Detection Bandwidth  
Minimum 100% of the 99% power bandwidth  

See Note 3.  
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Note 1: The instant that the Channel Move Time and the Channel Closing Transmission Time begins 

is as follows:  

• For the Short pulse radar Test Signals this instant is the end of the Burst. 

• For the Frequency Hopping radar Test Signal, this instant is the end of the last radar Burst 

generated. 

• For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the 
radar transmission. 

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

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

facilitate Channel changes (an aggregate of 60 milliseconds) during the remainder of the 10 second 
period. The aggregate duration of control signals will not count quiet periods in between transmissions. 

Note 3: During the U-NII Detection Bandwidth detection test, radar type 0 is used and for each 

frequency step the minimum percentage of detection is 90%. Measurements are performed with no 
data traffic.  

 

 

3.3 Description of Support Units 

No.   Platform Product Brand Model No. Spec. 

1 Master 
Nighthawk X4S AC2600 

Smart WIFI Router 
NETGEAR R7800 NA 

 

3.4 General Description of Applied Standards 

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the 

requirements of the following standard: 

 FCC Part 15 Subpart E 
 FCC 06-96  
 FCC KDB 905462 D03 UNII Clients Without Radar Detection New Rules v01r02 

All related test items have been performed and recorded as per the above standard. 
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3.5 Test setup 

 

 

 

 

 

 

4 Test Procedure and Results 

4.1 Calibration of Radar Waveform 

The EUT is a Client Device with no Radar Detection, only one type radar pulse is required for the 

testing. Radar Pulse type 0 was used in the evaluation of the Client device for the purpose of 
measuring the Channel Move Time and the Channel Closing Transmission Time. 

Radar 
Type 

Pulse 

Width 
(µsec) 

PRI (µsec) Number of Pulses 

Minimum 

Percentage of 

Successful 
Detection 

Minimum 
Trials 

0 1 1428 18 60% 30 

1 1 
Test A 

Test B 

 

60% 30 

2 1-5 150-230 23-29 60% 30 

3 6-10 200-500 16-18 60% 30 

4 11-20 200-500 12-16 60% 30 
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Aggregate (Radar Types 1-4)  80% 120 

 

The Interference Radar Detection Threshold Level is (-64dBm) + (3) [dBi]= -61dBm that had been taken 

into account the output power range and antenna gain. The following equipment setup was used to calibrate 

the radiated Radar Waveform. A vector signal generator was utilized to establish the test signal level for 

radar type 0. During this process there were no transmissions by either the Master or Client Device. The 

spectrum analyzer was switched to the zero span (Time Domain) at the frequency of the Radar Waveform 

generator. Peak detection was used. The spectrum analyzer resolution bandwidth (RBW) and video 
bandwidth (VBW) were set to 3 MHz to measure the type 0 radar waveform. 

 

 

 

 

 

 

 

 

 

 

4.1.1 Test Channel Loading 

Wireless Module (LS9AD-AC11DBT-GV) 

The test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT 

 

Wireless Module (444-2250) 

The test results refer to module FCC ID: UA9601 
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4.2 Radar Waveform Calibration Result 

Wireless Module (LS9AD-AC11DBT-GV) 

 

 

Wireless Module (444-2250) 
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4.3 Channel Move Time, Channel Closing Transmission Time and Non-Occupancy Period for Client 

Beacon Test result 

Wireless Module (LS9AD-AC11DBT-GV) 

BW / Channel Test Item Test Result Limit Pass/Fail 

80MHz / 5530 MHz 
Channel Move Time 1360ms ＜ 10s Pass 

Channel Closing Transmission Time 0 ＜ 260ms Pass 

The other test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT 

Wireless Module (444-2250) 

BW / Channel Test Item Test Result Limit Pass/Fail 

80MHz / 5530 MHz 
Channel Move Time 530ms ＜ 10s Pass 

Channel Closing Transmission Time 10ms ＜ 260ms Pass 

The other test results refer to module FCC ID: UA9601 

Note: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the beginning of 
the Channel Move Time plus any additional intermittent control signals required to facilitate a Channel move 
(an aggregate of 60 milliseconds) during the remainder of the 10 seconds period. The aggregate duration of 

control signals will not count quiet periods in between transmissions. 

The EUT has In-Service Monitoring function to continuously monitor the radar signals, If radar is 

detected, it must leave the channel (Shutdown). The Channel Move Time to cease all transmissions on the 

current Channel upon detection of a Radar Waveform above the DFS Detection Threshold within 10 sec. The 

total duration of Channel Closing Transmission Time is comprised of 200 milliseconds starting at the 

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

Channel changes (an aggregate of 60 milliseconds) during the remainder of the 10 second period. The 
aggregate duration of control signals will not count quiet periods in between transmissions. 

Non-Occupancy Period time is 30 minute during which a Channel will not be utilized after a Radar 

Waveform is detected on that Channel. The non-associated Client Beacon Test is during the 30 minutes 
observation time. The EUT should not make any transmissions in the DFS band after EUT power up. 
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4.4 Test Procedures 

1. The radar pulse generator is setup to provide a pulse at frequency that the Master and Client are 
operating. A type 0 radar pulse with a 1us pulse width and a 1428 us PRI is used for the testing. 

2. The vector signal generator is adjusted to provide the radar burst (18 pulses) at a level of 
approximately -62dBm at the antenna of the Master device. 

3. U-NII device operating as a Client Device will associate with the Master at Channel. The MPEG file 

“TestFile.mpg” specified by the FCC is streamed from the “file computer” through the Master to the Client 

Device and played in full motion video using Media Player Classic Ver. 6.4.8.6 in order to properly load the 
network for the entire period of the test 

4. Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel. 

Measure and record the transmissions from the EUT during the observation time (Channel Move Time). One 

13 seconds plot is reported for the Short Pulse Radar Types 0. The plot for the Short Pulse Radar Types 

start at the end of the radar burst. The Channel Move Time will be calculated based on the zoom in 600ms 
plot of the Short Pulse Radar Type. 

5. Measure the EUT for more than 30 minutes following the channel move time to verify that no 
transmissions or beacons occur on this Channel. 
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4.5 Channel Move Time, Channel Closing Transmission Time and Non-Occupancy Period for Client 

Beacon Test Plots 

Wireless Module (LS9AD-AC11DBT-GV) 

80MHz / 5530 MHz 

Channel Move Time & Channel Closing Transmission Time 

 
 
The other test results refer to module FCC ID: 2ADBM-LS9ADAC11DBT 

 

Wireless Module (444-2250) 

 

20MHz / 5300 MHz 

Channel Move Time & Channel Closing Transmission Time 

 
The other test results refer to module FCC ID: UA9601 

 

 

 




