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802.11n Low Channel (2412 MHz) 30MHz to 2387MHz MCS0 
 

 
 

802.11n Low Channel (2412 MHz) 2387MHz to 2400MHz MCS0 
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802.11n Low Channel (2412 MHz) 2483.5MHz to 2496.5MHz MCS0 

 

802.11n Low Channel (2412 MHz) 2496.5MHz to 12500MHz MCS0 
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802.11n Mid Channel (2432 MHz) 30MHz to 2387MHz MCS0 
 

 
 

802.11n Mid Channel (2432 MHz) 2387MHz to 2400MHz MCS0 
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802.11n Mid Channel (2432 MHz) 2483.5MHz to 2496.5MHz MCS0 
 

 

 
 

802.11n Mid Channel (2432 MHz) 2496.5MHz to 12500MHz MCS0 
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802.11n High Channel (2462 MHz) 30MHz to 2387MHz MCS0 
 

 
 

802.11n High Channel (2462 MHz) 2387MHz to 2400MHz MCS0 
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802.11n High Channel (2462 MHz) 2483.5MHz to 2496.5MHz MCS0 

 

 
 

802.11n High Channel (2462 MHz) 2496.5MHz to 12500MHz MCS0 
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2.5 PERMISSIBLE VALUE OF OCCUPIED FREQUENCY BANDWIDTH AND SPREAD BANDWIDTH 

2.5.1 Specification Reference 

Radio Ordinance of MPT No. 37, 1981 Article 2 Paragraph 1 Item (19) and ARIB STD-T66 V3.8 

Section 3.2(7)(8) 

2.5.2 Standard Applicable 

Permissible value of occupied frequency bandwidth for transmission devices using a FH system, a 
DS-FH hybrid system, or a FH-OFDM hybrid system is at most 83.5MHz; for transmission devices 

using a OFDM system is at most 38MHz; and for transmission devices using any other system the 
necessary frequency bandwidth is at most 26MHz. Necessary frequency bandwidth is the smallest 

bandwidth necessary to occupy in order to ensure the required data transmission rate and quality for 
the system used under specific conditions for a given radiation type. 
 

For spread spectrum systems, the spread bandwidth must be at least 500kHz. Spread bandwidth is 
a bandwidth whose upper and lower limits are set such that the average radiations emitted at 

frequencies above the upper limit and below the lower limit are each equal to 5% of the total mean 
power radiated. The same definition is used henceforth. 

2.5.3 Equipment Under Test and Modification State 

Serial No: N/A/ Default Test Configuration 

2.5.4 Date of Test/Initial of test personnel who performed the test 

April 16, 2025 / JS 

2.5.5 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.5.6 Environmental Conditions (Mira Mesa Facility) 

Ambient Temperature 25.0 C 
Relative Humidity 48.0 % 

ATM Pressure 99.9 kPa 

2.5.7 Additional Observations 

• This is a conducted test. 

• Span is wide enough to capture the channel transmission. 

• RBW and VBW were set to 300 kHz  

• Detector is Positive Peak. 

• Trace is set to Max Hold. 

• Channel Bandwidth measurement function of the spectrum analyzer was used for this test 
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• The % Power Bandwidth setting in the spectrum analyzer was set to 99% for OBW 
measurements. 

• The % Power Bandwidth setting in the spectrum analyzer was set to 90% for Spread BW 

measurements. 

• Test setup photo is identical to Section 2.1.10 of this test report. 

• The manufacturer declared only ch5 (2432 MHz) is utilized. 

• The McGRATH MAC+ Connected Relay (Relay) was not tested. The test results are leveraged 
from the ARIB STD-T66 V3.8 Laryngoscope test report (721004549J), since both devices utilize 

the same WLAN radio. 

2.5.8 Test Results 

Mode Channel 
Occupied 

Bandwidth 

(MHz) 

Result 

802.11b 
1MHz BW 

1 
 (2412 MHz) 

12.767 PASS 

5 
 (2432 MHz) 

13.519 PASS 

14 

 (2462 MHz) 
12.725 PASS 

 

Mode Channel 

Occupied 

Bandwidth 
(MHz) 

Result 

802.11g 

6MHz BW 

1 
 (2412 MHz) 

16.474 PASS 

5 

 (2432 MHz) 
21.196 PASS 

14 
 (2462 MHz) 

16.531 PASS 

 

Mode Channel 
Occupied 

Bandwidth 

(MHz) 

Result 

802.11n 
MCS0 BW 

1 

 (2412 MHz) 
17.478 PASS 

5 
 (2432 MHz) 

20.408 PASS 

14 
 (2462 MHz) 

17.515 PASS 
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Mode Channel 
Spread 

Bandwidth 
(MHz) 

Result 

802.11b 
1MHz BW 

1 

 (2412 MHz) 
8.152 PASS 

5 
 (2432 MHz) 

8.596 PASS 

14 
 (2462 MHz) 

8.151 PASS 

 
 

Mode Channel 

Spread 

Bandwidth 
(MHz) 

Result 

802.11g 

6MHz BW 

1 

 (2412 MHz) 
13.512 PASS 

5 

 (2432 MHz) 
21.808 PASS 

14 
 (2462 MHz) 

13.510 PASS 

 
 

Mode Channel 

Spread 

Bandwidth 
(MHz) 

Result 

802.11n 

MCS0 BW 

1 
 (2412 MHz) 

14.223 PASS 

5 

 (2432 MHz) 
14.528 PASS 

14 
 (2462 MHz) 

14.207 PASS 
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2.5.9 Test Plots (1MHz BW) 

 
 

802.11b Low Channel (2412 MHz) OBW 99%  

 
 

 
 

802.11b Low Channel (2412 MHz) Spread BW 90%  
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802.11b Mid Channel (2432 MHz) OBW 99%  
 

 
 

802.11b Mid Channel (2432 MHz) Spread BW 90%  
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802.11b High Channel (2462 MHz) OBW 99%  
 

 
 

802.11b High Channel (2462 MHz) Spread BW 90%  
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2.5.10 Test Plots (6MHz BW) 

 

802.11g Low Channel (2412 MHz) OBW 99% 

 

 
 

802.11g Low Channel (2412 MHz) Spread BW 90% 
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802.11g Mid Channel (2432 MHz) OBW 99% 

 

802.11g Mid Channel (2432 MHz) Spread BW 90% 
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802.11g High Channel (2462 MHz) OBW 99% 

 

802.11g High Channel (2462 MHz) Spread BW 90% 
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2.5.11 Test Plots (MCS0 BW) 

 

 
 

802.11n Low Channel (2412 MHz) OBW 99% 

 

802.11n Low Channel (2412 MHz) Spread BW 90% 
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802.11n Mid Channel (2432 MHz) OBW 99% 

 
 

802.11n Mid Channel (2432 MHz) Spread BW 90% 
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802.11n High Channel (2462 MHz) OBW 99% 

 

802.11n High Channel (2462 MHz) Spread BW 90% 
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2.6 SPREADING FACTOR 

2.6.1 Specification Reference 

Radio Ordinance of MPT No. 37, 1981 Article 2 Paragraph 1 Item (19)  and ARIB STD-T66 V3.8 

Section 3.2(9) 

2.6.2 Standard Applicable 

For spread spectrum systems, the spreading factor must be at least 5. Spreading factor is the value 
obtained by dividing the spread bandwidth by a frequency equal to the transmission rate of the 

modulating signal. The same definition is used henceforth. 

2.6.3 Equipment Under Test and Modification State 

Serial No: N/A/ Default Test Configuration 

2.6.4 Date of Test/Initial of test personnel who performed the test 

April 16, 2025 / JS 

2.6.5 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.6.6 Environmental Conditions (Mira Mesa Facility) 

Ambient Temperature 21.4 C 
Relative Humidity 25.6 % 
ATM Pressure 100.3 kPa 

 
 

2.6.7 Test Results 

 

Mode Channel 

Spread 

Bandwidth 
(MHz) 

Symbol Rate 
(Msym/s) 

Spreading 
Factor 

(Spread BW/ 
(Symbol 

Rate) 

Limit Result 

 
802.11b 

 
2432 MHz 8.596 1.0 8.6 5.0 PASS 
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Mode Channel 
Spread 

Bandwidth 
(MHz) 

Symbol Rate 
(Msym/s) 

Spreading 
Factor 

(Spread BW/ 
(Symbol 

Rate) 

Limit Result 

 
802.11g 

 

2432 MHz 21.808 0.250 87.23 >5 PASS 

 
 
 

Mode Channel 
Spread 

Bandwidth 

(MHz) 

Symbol Rate 

(Msym/s) 

Spreading 

Factor 
(Spread BW/ 

(Symbol 
Rate) 

Limit Result 

 

802.11n 
 

2432 MHz 14.528 0.250 58.11 >5 PASS 
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2.7 LIMIT ON SECONDARY RADIATION 

2.7.1 Specification Reference 

Radio Ordinance of MPT No. 37, 1981 Article 2 Paragraph 1 Item (19) and ARIB STD-T66 V3.8 

Clause 3.3(1) 

2.7.2 Standard Applicable 

The limit at which secondary radiation will not hinder the function of other radio equipment is, if a 
fictional antenna circuit with the same electrical constant as the receiving antenna were to be used 

in calculations, at most 4nW if using a frequency below 1GHz and at most 20nW if using a frequency 
above or equal to 1GHz. 

2.7.3 Equipment Under Test and Modification State 

Serial No: N/A/ Default Test Configuration 

2.7.4 Date of Test/Initial of test personnel who performed the test 

April 16, 2025 / JS 

2.7.5 Test Equipment Used 

The major items of test equipment used for the above tests are identified in Section 3.1. 

2.7.6 Environmental Conditions (Mira Mesa Facility) 

Ambient Temperature 25.0 C 
Relative Humidity 48.0 % 
ATM Pressure 99.9 kPa 

2.7.7 Additional Observation. 

• The limit was first converted to dBm. 

• TDF (transducer factor) was used for losses between the antenna port and the spectrum 
analyser. 

• Spurious emission mask was drawn based on the limit. 

• RBW and VBW were set to 1MHz. 

• Detector is Peak. 

• Trace is Max Hold. 

• Worst channel in RX mode presented (Mid Channel). 

• Test setup photo is identical to Section 2.1.10 of this test report. 

• The McGRATH MAC+ Connected Relay (Relay) was not tested. The test results are leveraged 

from the ARIB STD-T66 V3.8 Laryngoscope test report (721004549J), since both devices utilize 
the same WLAN radio. 
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2.7.8 Test Results 

 
Measurement 

Frequency 
 

2412 

MHz 

2432 

MHz 

2462 

MHz 
Result Limit 

Unwanted 
Spurious 

Emissions 
Strength 

30 to 
1000MHz 

 

nW 1.489361 1.761976 1.592209 PASS 
4nW/MHz 

Or 
Below 

MHz 181.614 181.790 181.456 - - 

1000 to 
10000MHz 

nW 13.152248 5.035006 10.069317 PASS 
20nW/MHz 

Or 
Below 

MHz 2406.950 2429.730 2473.890 - - 

10000 to 
12500MHz 

 

nW 0.327341 0.367282 0.447713 PASS 
20nW/MHz 

Or 
Below 

MHz 12497.930 12350.460 12387.227 - - 
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2.7.9 Test Plots 

 

 
 

Low Channel 30MHz to 1000MHz – EUT Complies 
 

 
 

Low Channel 1000MHz to 10000MHz – EUT Complies 
 



  
Report No. 721004549K 

 

 

 

 

 

COMMERCIAL-IN-CONFIDENCE Page 66 of 86 

 
 

Low Channel 10000MHz to 12500MHz – EUT Complies 
 

 
 

Mid Channel 30MHz to 1000MHz – EUT Complies 
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Mid Channel 1000MHz to 10000MHz– EUT Complies 
 

 
 

Mid Channel 10000MHz to 12500MHz– EUT Complies 
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High Channel 30MHz to 1000MHz– EUT Complies 
 

 
 

High Channel 1000MHz to 10000MHz– EUT Complies 
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High Channel 10000MHz to 12500MHz– EUT Complies 
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2.8 ANTENNA GAIN 

2.8.1 Specification Reference 

Radio Ordinance of MPT No. 37, 1981 Article 2 Paragraph 1 Item (19)  and ARIB STD-T66 V3.8 
Clause 3.6(2) 

2.8.2 Standard Applicable 

The absolute gain of transmitting antennas must be at most 12.14dB. However, if the equivalent 
isotropic radiated power is at most the value obtained by applying antenna power with an absolute 
gain of 12.14dB and the mean of 10mW, the loss may be compensated with the gain of the 

transmitting antenna. (When using a spread spectrum system or using an OFDM system when the 
occupied frequency bandwidth is at most 26MHz, the mean power over 1MHz of bandwidth is 10mW. 

If using an OFDM system when the occupied frequency bandwidth is over 26MHz and at most 
38MHz, the mean power is 5mW. However, if using a FH system, DS-FH hybrid system, or hybrid 

system involving an OFDM system and using frequencies above or equal to 2,427MHz and below or 
equal to 2,470.75MHz, the mean power over 1MHz of bandwidth is 3mW.) 
 

Equivalent isotropic radiated power is equivalent isotropic radiated power within a bandwidth of 1MHz 
if using a spread spectrum system or an OFDM system.  

 
(b) The half-power beam width (angle between the two points at which the radiation power is halved) 

of the transmitting antenna’s horizontal and vertical airplanes may not exceed the value calculated 
by the following formula:  
 

360 / A [degrees] 
 

Here, the constant A is the equivalent isotropic radiated power divided by the value calculated by 
applying a mean antenna power of 10mW to an antenna with an absolute gain of 2.14dB. If the value 
is less than 1, it will be rounded up to 1. (When using a spread spectrum system or using an OFDM 

system when the occupied frequency bandwidth is at most 26MHz, the mean power over 1MHz of 
bandwidth is 10mW. If using an OFDM system when the occupied frequency bandwidth is over 

26MHz and at most 38MHz, the mean power is 5mW. However, if using a FH system, DS-FH hybrid 
system, or hybrid system involving an OFDM system and using frequencies above or equal to 

2,427MHz and below or equal to 2,470.75MHz, the mean power over 1MHz of bandwidth is 3mW.) 
 
Equivalent isotropic radiated power is equivalent isotropic radiated power within a bandwidth of 1MHz 

if using a spread spectrum system or an OFDM system. 

2.8.3 Equipment Under Test and Modification State 

Serial No: N/A/ Calculation Only 

2.8.4 Date and initial of test personnel who performed the calculation 

April 16, 2025 / JS 
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2.8.5 Additional Observations 

• The McGRATH MAC+ Connected Relay (Relay) was not tested. The test results are leveraged 
from the ARIB STD-T66 V3.8 Laryngoscope test report (721004549J), since both devices utilize 

the same WLAN radio. 

• Rated Power: 3.76 dBm (2.36mW, data from section 2.2.8) 

• Limit for 10mW as maximum conducted power: 12.14 dBm/MHz 

• Calculation: 
 

3.76 dBm + 1.6 dBi = 5.36 dBm/MHz EIRP (Complies with 12.14 dBm/MHz limit) 

2.8.6 Verification Results 

Antenna Type Requirement 
Peak 

Antenna 
Gain 

Result 

ANT016008LCS2442MA2 
Multilayer chip 

antenna 
<12.14dBm/MHz 1.6 dBi Complies 

 
The EUT utilizes a Multilayer Chip Antenna. See data sheet on the next page. 
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2.8 INTERFERENCE PREVENTION FUNCTION 

2.8.1 Specification Reference 

Radio Ordinance of MPT No. 37, 1981 Article 2 Paragraph 1 Item (19) ARIB STD-T66 V3.8Clause 

3.4(1) 

2.8.2 Requirement 

The interference prevention requirement is a requirement that client devices should send an 
identification code to the master device in order to identify itself as a valid or authorized client. 

 
It must be demonstrated with either a photograph or a screen capture that the device which needs 

to be certified transmits a MAC address (in the case of BT+EDR, BLE, Wi-Fi or ZigBee devices) 
consisting of 48 bits.  

2.8.3  Equipment Under Test and Modification State 

Serial No: N/A/ Default Test Configuration 

2.8.4 Date of Test/Initial of test personnel who performed the test 

April 16, 2025 / JS 

2.8.5 Test Results 

The manufacturer provided instructions on how to verify the MAC address. 

2.8.6 Additional Observations 

• When the laryngoscope powers on it opens its access point and begins emitting an IR signal 
containing information related to the access point name and password 

• A nearby Relay receives the IR message, calculates the access point credentials based on IR 
message contents, and connects to the laryngoscope’s access point using the calculated 
credentials 

• If connection is unexpectedly interrupted, a 10 sec buffer period is implemented to allow for 
automatic reconnection. If devices don’t reconnect in this time period then the connection 
process starts over (Relay needs to receive an IR message to connect again). 

• The McGRATH MAC+ Connected Relay (Relay) was not tested. The test results are leveraged 
from the ARIB STD-T66 V3.8 Laryngoscope test report (721004549J), since both devices utilize 

the same WLAN radio. 
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2.8.7 Verification Screenshot 
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SECTION 3 

TEST EQUIPMENT USED 

  


