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REVISION HISTORY 
 
The revision history for this test report is shown in table.  
 

Revision No. Date of Issue Description 

0 Apr. 07, 2023 Initial Release 

 
This test results were applied only to the test methods required by the standard. 
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1. Test Regulations 
 
FCC/ISED RF Exposure evaluation of 60 GHz Band of this device were measured by referring to 
the interim procedures in TCB Workshop document of Oct 2020, IEC/IEEE 62209-1528:2020 
and also the App Note of SPEAG, the manufacturer of measuring equipment. 
 
April 2016, May 2017, November 2017, October 2018, April 2019, November 2019, October 
2020, April 2022 TCBC Workshop Notes. 
Notes. 
SPEAG DASY6 System Handbook 
IEEE 1528-2013 
IEC TR 63170:2018 
IEC 62479:2010  
FCC KDB 865664 D02 v01r02 
FCC KDB 447498 D01 v07 
FCC KDB 865664 D01 v01r04 
RSS-102 
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2. Test Location 
 

2.1 Test Laboratory 

Company Name HCT Co., Ltd. 

Address 74, Seoicheon-ro 578beon-gil, Majang-myeon, 
Icheon-si,Gyeonggi-do, 17383 KOREA 

Telephone 031-645-6300 

Fax. 031-645-6401 

 
 

2.2 Test Facilities 

Our laboratories are accredited and approved by the following approval agencies 
according to ISO/IEC 17025. 
 

Korea 
National Radio Research Agency (Designation No. KR0032) 

KOLAS (Testing No. KT197) 
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3. Information of the EUT 
 
3.1 General Information of the EUT 

Equipment Type RF Module 

FCC ID BEJLGSRFT1 

ISED ID 2703H-LGSRFT1 

PMN RF Module 

HVIN LGSRFT1 

FVIN W22_RF1.0 

HMN N/A 

Model Name LGSRFT1 

Application Type Certification 

Applicant  LG Electronics Inc. 

 
 
 
 
4. Device Under Test Description 
 
4.1 DUT specification 

Band &Mode Tx Frequency 
60 ㎓ 57 ㎓ – 66 ㎓ 
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4.2 Nominal and Maximum Output Power Specifications 

 
4.2.1 Maximum 60㎓ WIGIG output EIRP  
Maximum Power 
:Power to 60㎓  
 

Mode Ant 0 (dBm) 
60GHZ 37 

(Upper tolerance: target+2.0 dB) 
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4.3 DUT Antenna Locations 

The dimensions and separation distances of this model are shown in the Technical Descriptions. 

Mode 
Device Configurations for Testing 

Rear Front  Left  Right Top Bottom 

Box No Yes No No No No 
Particular EUT edges were not required to be evaluated for PD if the edges were the transmitting 
antenna according to antenna radiation pattern.  
- Note: All test configurations are based on front view position. 
 
4.4 Test Considerations 

PD was performed using 60GHz mmWave Probe calibration factors. mmWave PD were followed 
for test positions, distances, and modes.The equipment class of this model is DXX of 60 GHz. 
 
Per Oct. 2020 TCBC Workshop notes: 
Portable devices transmitting at frequencies > 6 GHz, including 60 GHz band, are subject to 
MPE incident power density (PD, or IPD) limits. 
MPE limit is 1 mW/cm²(10W/m²) plane-wave-equivalent PD, averaged over 4 cm2, evaluation 
distance emulating normal use conditions 
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5. Limits 
 
RF Exposure Limits for Frequencies Above 6 GHz  
 
Per §1.1310 (d)(3), the MPE limits are applied for frequencies above 6 GHz. Power Density is e
xpressed in units of mW/㎠ or W/㎡. 
Peak Spatially Averaged Power Density was evaluated over a circular area of 4 ㎠ per interim  
FCC Guidance for near-field power density evaluations per October 2018 TCB Workshop notes. 
 

HUMAN EXPOSURE Limits For Occupational /  
Controlled Environments 

Limits For General Population /  
Uncontrolled Environments 

Frequency Range[MHz] 1,500 – 100,000 1,500 – 100,000 

Power Density[mW/㎠] 5.0 1.0 

Average Time[Minutes] 6 30 

NOTES: 1.0 mW/㎠ is 10 W/㎡ 
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6. RF EIRP 
 
6.1 Maximum EIRP 
 

Frequency [㎒] Channel (60 GHz) RF EIRP [dBm] 

59 400 9 37.56 
61 560 10 37.93 
63 720 11 37.68 

 
Note:  
For testing the WIGIG 60 GHz of this DUT, the selection of test channels was based on FCC guidance, with 
three channels selected across the entire WIGIG 60 GHz Bands.  
 
▪ EIRP measurements were performed for the transmission mode configuration with the highest 
maximum EIRP specified for production units. 
▪ For transmission modes with identical maximum specified output EIRP, channel bandwidth, 
modulation and data rates, power measurements were required for all identical configurations. 
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7. System Verification 
 

7.1 Power Density Verification for 60GHz 
   

Freq. 
 [GHz] Date Probe  

SN 
Dipole 

S/N 

Normal psPD 
 (W/m² over 4 cm² ) Deviation 

[dB] 

Total psPD 
 (W/m² over 4 cm² ) Deviation  

[dB] 
Measured Target Measured Target 

60 02/27/2023 9464 1041 85.4 92.2 - 0.33 87.0 93.2 - 0.30 
60 02/28/2023 9464 1041 86.5 92.2 - 0.28 87.9 93.2 - 0.25 
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7.4 System Verification Procedure 
 
For Power Density Measurement 
The system was verified to be within ±0.66 dB of the power density targets on the calibration 
certificate according to the test system specification in the user’s manual and calibration facility 
recommendation. The 0.66 dB deviation threshold represents the expanded uncertainty for 
system performance checks using SPEAG’s mmWave verification sources. The same spatial 
resolution and measurement region used in the source calibration was applied during the system 
check. 
 
The measured power density distribution of verification source was also confirmed through visual 
inspection to have no noticeable differences, both spatially(shape) and numerically (level) from 
the distribution provided by the manufacturer, per November 2017 TCBC Workshop Notes. 
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8. PD Test Data Summary 
 
8.1 Power Density Results 

60 GHz Power Density(Box) 
Frequency 

Mode 
Band 
width 
(㎓) 

Data Rate 
(Mbps) 

Tune- 
Up Limit 
(dBm) 

Meas. 
EIRP 
(dBm) 

Power 
Drift 
(dB) 

Peak 
No. 

Distance 
(mm) 

Test 
Position 

Ant Config. 
Grid Step 

(λ) 
Normal psPD 

(mW/㎠) 
Total psPD 

(mW/㎠) 
Plot No. 

㎒ Ch. 

59 400 9 60 ㎓ 4.32 MCS1 39.0 37.56 -0.07 1 200 Front SISO 0.25 0.302 0.302 - 

61 560 10 60 ㎓ 4.32 MCS1 39.0 37.93 0.04 1 200 Front SISO 0.25 0.295 0.296 - 

63 720 11 60 ㎓ 4.32 MCS1 39.0 37.68 0.00 1 200 Front SISO 0.25 0.316 0.317 1 
47 CFR §1.1310 – Safety Limit 

Spatial Average 
Uncontrolled Exposure/ General Population 

Power Density 
1 mW/㎠ 

Averaged over 4 ㎠ 
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8.2 Power Density General Notes 

1. The manufacturer has confirmed that the device tested have the same physical, mechanical 
and thermal characteristics and are within operational tolerances expected for production units. 
 
2. Batteries are fully charged at the beginning of the measurements. The DUT was connected to 
a wall charger for some measurements due to the test duration.  It was confirmed that the 
charger plugged into this DUT did not impact the near-field PD test results. 
 
3. Power density was calculated by repeated E-field measurements on two measurement planes 
separated by λ/4. 
 
4. The device was configured to transmit continuously at the required data rate, channel 
bandwidth and signal modulation, using the highest transmission duty factor supported by the 
test mode tools. 
 
5. Tested Power Density modulation is used from maximum EIRP modulation in RF Report. 
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a b c d e f =
b x e / d g

Uncertainty
Value

Standard
Uncertainty

(± dB) (± dB)

Probe calibration 0.49 N 1 1 0.49 ∞

Probe correction 0.00 R 1.73 1 0.00 ∞

Frequency Response(BW≤ 1GHz) 0.20 R 1.73 1 0.12 ∞

Sensor cross coupling 0.00 R 1.73 1 0.00 ∞

Istropy 0.50 R 1.73 1 0.29 ∞

Linearity 0.20 R 1.73 1 0.12 ∞

Probe scattering 0.00 R 1.73 1 0.00 ∞

Probe positioning offset 0.30 R 1.73 1 0.17 ∞

Probe positioning Repeatability 0.04 R 1.73 1 0.02 ∞

Probe spatial Resolution 0.00 R 1.73 1 0.00 ∞

Field Impedence Dependence 0.00 R 1.73 1 0.00 ∞

Sensor Mechanical Offset 0.00 R 1.73 1 0.00 ∞

Amplitude and Phase drift 0.00 R 1.73 1 0.00 ∞

Amplitude and Phase noise 0.04 R 1.73 1 0.02 ∞

Measurement area truncation 0.00 R 1.73 1 0.00 ∞

System Detection Limit 0.04 R 1.73 1 0.02 ∞

Data acquisition 0.03 N 1 1 0.03 ∞

Field Reconstruction 2.00 R 1.73 1 1.15 ∞

Forward Transformation 0.00 R 1.73 1 0.00 ∞

Power density Scailing 0.00 R 1.73 1 0.00 ∞

Spatial Averaging 0.10 R 1.73 1 0.06 ∞

System Detection Limit 0.04 R 1.73 1 0.02 ∞

Probe coupling with DUT 0.00 R 1.73 1 0.00 ∞

Modulation Response 0.40 R 1.73 1 0.23 ∞

Integration time 0.00 R 1.73 1 0.00 ∞

Response time 0.00 R 1.73 1 0.00 ∞

Device holder influence 0.10 R 1.73 1 0.06 ∞

DUT alignment 0.00 R 1.73 1 0.00 ∞

RF Ambient Conditions 0.04 R 1.73 1 0.02 ∞

RF ambient  - reflections 0.04 R 1.73 1 0.02 ∞

Immunity/Secondary Reception 0.00 R 1.73 1 0.00 ∞

Power Drif of DUT 0.21 R 1.73 1 0.12 ∞

Combined standard uncertainty (k = 1) RSS 1.34 ∞

Expanded uncertainty
(95% confidence level) k = 2 2.68

Test sample and Environmental Factors

Measurement Uncertainty for CDASY6 Power density module

Source of uncertainty Probability
distribution Div. ci vi

9. Measurement Uncertainty 
 
For Power Density Measurements: 
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10. PD Test Equipment 
 

Manufacturer Type / Model S/N Calib. Date Calib.Interval Calib.Due 
HP SAR System Control PC - N/A N/A N/A 

Staubli CS8Cspeag-TX90 F17/ 59RAA1/ C/ 01 N/A N/A N/A 
Staubli TX90 XLspeag F17/ 59RAA1/ A/ 01 N/A N/A N/A 
Staubli Teach Pendant (Joystick) 011578 N/A N/A N/A 
SPEAG DAE4 648 04/29/2022 Annual 04/29/2023 
SPEAG E-Field Probe EUmmWV4 9464 07/18/2022 Annual 07/18/2023 
SPEAG 5G Verification source 60GHz 1041 11/15/2022 Annual 11/15/2023 
TESTO 175-H1/Thermometer 40331922309 12/29/2022 Annual 12/29/2023 

 
*The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification 
measurement is performed by HCT Lab. before each test. The brain/body simulating material is calibrated 
by HCT using the DAKS 3.5 to determine the conductivity and permittivity (dielectric constant) of the 
brain/body-equivalent material. 
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11. Conclusion 
 
The PD measurement indicates that the EUT complies with the RF radiation exposure limits of 
the ANSI/ IEEE C95.1 - 2005. 

These measurements were taken to simulate the RF effects exposure under worst-case 
conditions. Precise laboratory measures were taken to assure repeatability of the tests. The 
results and statements relate only to the item(s) tested. 

Please note that the abortion and distribution of electromagnetic energy in the body are very 
complex phenomena the depend on the mass, shape, and size of the body, the orientation of the 
body with respect to the field vectors, and the electrical properties of both the body and the 
environment. Other variables that may play a substantial role in possible biological effects are 
those that characterize the environment (e.g. ambient temperature, air velocity, relative humidity, 
and body insulation) and those that characterize the individual (e.g. age, gender, activity level, 
debilitation, or disease). Because various factors may interact with one another to vary the 
specific biological outcome of an exposure to electromagnetic fields, any protection guide should 
consider maximal amplification of biological effects as a result of field-body interactions, 
environmental conditions, and physiological variables.  
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Appendix A. – DUT Ant. Information & SETUP PHOTO 
 
Please refer to test DUT Ant. Information &setup photo file no. as follows: 
 

Report No. 

HCT-SR-2304-FI001-P 
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Appendix B. – PD Test Plots 
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Test Laboratory:  HCT CO., LTD 
EUT Type:  Module 
Ambient Temperature: 21.1 ℃ 
Test Date:  02/28/2023 
Plot No.: 1 
Measurement Report for Device, FRONT, Custom Band, CW, Channel 63720000 (63720.0 MHz) 

Exposure Conditions 
Phantom 
Section 

Position, Test 
Distance [mm] Band Group, 

UID 
Frequency [MHz], 
Channel Number 

Conversion 
Factor 

5G FRONT, 200.00 Custom 
Band CW, 0-- 63720.0, 63720000 1.0 

Hardware Setup 
Phantom Medium Probe, Calibration Date DAE, Calibration Date 
mmWave - xxxx Air - EUmmWV4 - SN9464_F55-110GHz, 2022-07-18 DAE4 Sn648, 2022-04-29 
Scans Setup 
Scan Type 5G Scan 
Grid Extents [mm] 60.0 x 60.0 
Grid Steps [lambda] 0.25 x 0.25 
Sensor Surface [mm] 200.0 
Measurement Results 
Scan Type 5G Scan 
Avg. Area [cm2] 4.00 
psPDn+ [W/m2] 3.16 
psPDtot+ [W/m2] 3.17 
psPDmod+ [W/m2] 3.18 
Emax [V/m] 35.7 
Power Drift [dB] 0.00    
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Appendix C. – Dipole Verification Plots 
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■Verification Data (60 000 ㎒) 
 
Test Laboratory: HCT CO., LTD 
Test Date: 02/27/2023 
 
Measurement Report for Device, FRONT, Custom Band, CW, Channel 60000000 (60000.0 MHz) 

Exposure Conditions 
Phantom 
Section 

Position, Test 
Distance [mm] Band Group, 

UID 
Frequency [MHz], 
Channel Number 

Conversion 
Factor 

5G FRONT, 5.55 Custom 
Band CW, 0-- 60000.0, 60000000 1.0 

Hardware Setup 
Phantom Medium Probe, Calibration Date DAE, Calibration Date 
mmWave - xxxx Air - EUmmWV4 - SN9464_F55-110GHz, 2022-07-18 DAE4 Sn648, 2022-04-29 
Scans Setup 
Scan Type 5G Scan 
Grid Extents [mm] 60.0 x 60.0 
Grid Steps [lambda] 0.25 x 0.25 
Sensor Surface [mm] 5.55 
Measurement Results 
Scan Type 5G Scan 
Avg. Area [cm2] 4.00 
psPDn+ [W/m2] 85.4 
psPDtot+ [W/m2] 87.0 
psPDmod+ [W/m2] 88.0 
Emax [V/m] 254 
Power Drift [dB] -0.19    
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■Verification Data (60 000 ㎒) 
 
Test Laboratory: HCT CO., LTD 
Test Date: 02/28/2023 
 
Measurement Report for Device, FRONT, Custom Band, CW, Channel 60000000 (60000.0 MHz) 

Exposure Conditions 
Phantom 
Section 

Position, Test 
Distance [mm] Band Group, 

UID 
Frequency [MHz], 
Channel Number 

Conversion 
Factor 

5G FRONT, 5.55 Custom 
Band CW, 0-- 60000.0, 60000000 1.0 

Hardware Setup 
Phantom Medium Probe, Calibration Date DAE, Calibration Date 
mmWave - xxxx Air - EUmmWV4 - SN9464_F55-110GHz, 2022-07-18 DAE4 Sn648, 2022-04-29 
Scans Setup 
Scan Type 5G Scan 
Grid Extents [mm] 60.0 x 60.0 
Grid Steps [lambda] 0.25 x 0.25 
Sensor Surface [mm] 5.55 
Measurement Results 
Scan Type 5G Scan 
Avg. Area [cm2] 4.00 
psPDn+ [W/m2] 86.5 
psPDtot+ [W/m2] 87.9 
psPDmod+ [W/m2] 88.8 
Emax [V/m] 255 
Power Drift [dB] -0.10    
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Appendix D. – Probe Calibration Data 
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