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T E S T  
R E P O R T  

 

R F I D  S A R  T e s t  f o r  
c e r t i f i c a t i o n  

REPORT NO. 

HCT-SR-2407-FC009-R3 

 

DATE OF ISSUE 

Aug. 01, 2024 

 

FCC ID 

ACJ9TGRI23D 

 

Applicant Panasonic Corporation of North America 

Two Riverfront Plaza, 9th Floor, Newark, NJ 07102-5490, USA 

Product Name 

Model Name 

Host Model Name 

 

HF-RFID module  

RI23D 

CF-33 

Date of Test Jun. 24, 2024 

Location of Test ■ Permanent Testing Lab    □ On Site Testing Lab 

(Address: 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, 

Gyeonggi-do, 17383 KOREA) 

 FCC Rule Part(s) CFR §2.1093 

  Test Results PASS (SAR Limit: 1.6 W/kg) 

 

 This device has been performed SAR testing in accordance with FCC KDB 447498 

D01 Interim General RF Exposure Guidance v06. 
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REVISION HISTORY 

 

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

 

Revision No. Date of Issue Description 

0 Jul. 22, 2024 Initial Release 

1 Jul. 29, 2024 Revised page 7,10,18 , Section 8 

2 Jul. 31, 2024 Revised page 7, Section 8 

3 Aug. 01 2024 Revised Section 8 

 

Notice 

 

Content 

The results shown in this test report only apply to the sample(s), as received, provided by the applicant, unless 

otherwise stated. 

The test results have only been applied with the test methods required by the standard(s). 

The laboratory is not accredited for the test results marked *. 

Information provided by the applicant is marked **. 

Test results provided by external providers are marked ***. 

 

When confirmation of authenticity of this test report is required, please contact www.hct.co.kr 

 

The test results in this test report are not associated with the ((KS Q) ISO/IEC 17025) accreditation by KOLAS 

(Korea Laboratory Accreditation Scheme) / A2LA (American Association for Laboratory Accreditation) that 

are under the ILAC (International Laboratory Accreditation Cooperation) Mutual Recognition Agreement 

(MRA). 
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1. Test Regulations 

 

The tests documented in this report were performed in accordance with FCC CFR § 2.1093, IEEE 1528-2013, 

ANSI C63.26-2015 the following FCC Published RF exposure KDB procedures: 

 

-  FCC KDB Publication 447498 D01 General RF Exposure Guidance v06 

-  FCC KDB Publication 616217 D04 SAR Tablets v01r02  

-  FCC KDB Publication 690783 D01 SAR Listings on Grants v01r03 

-  FCC KDB Publication 865664 D02 SAR Reporting v01r02 
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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) 

 

 

3. Information of the EUT 

 

3.1 General Information of the EUT 

Model Name RI23D 

Host Model Name CF-33 

Equipment Type  HF-RFID module 

FCC ID ACJ9TGRI23D 

Application Type Certification 

Applicant  Panasonic Corporation of North America 
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3.2 Attestation of test result of device under test 

The Highest Reported SAR 

Band Tx. Frequency Equipment Class 
Reported SAR (W/kg) 

1 g Body 

  RFID 13.56 ㎒ PCE 0.051 

Simultaneous SAR per KDB 690783 D01v01r03 1.58 

Date(s) of Tests: Jun. 24, 2024 ~ Jul. 11, 2024 
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4. Device Under Test Description 

 

4.1 DUT specification 

Device Wireless specification overview 

Band & Mode Tx Frequency 

RFID 13.56 ㎒ 

Device Serial Numbers 
Serial Number 

S0P-21-03649 

 

 

4.2 DUT Antenna Locations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mode 
Device Configurations for Testing 

Rear Front  Edge 4 Edge 2 Edge 1 Edge 3 Edge 2 Tilt Edge 4 Tilt 

RFID Yes No Yes Yes Yes No Yes Yes 
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5. Limits 

 

RF Exposure Limits for Frequencies Below 6 ㎓ 

 

HUMAN EXPOSURE 

UNCONTROLLED 

ENVIRONMENT 

General Population 

(W/kg)  

CONTROLLED 

ENVIRONMENT 

Occupational 

(W/kg)  

SPATIAL PEAK SAR * 

(Partial Body) 
1.6 8.0 

SPATIAL AVERAGE SAR ** 

(Whole Body) 
0.08 0.4 

SPATIAL PEAK SAR *** 

(Hands / Feet / Ankle / Wrist) 
4.0 20.0 

 

NOTES: 

* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in 

the shape of a cube) and over the appropriate averaging time. 

** The Spatial Average value of the SAR averaged over the whole-body. 

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume 

in the shape of a cube) and over the appropriate averaging time. 
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6. System Verification 

 

6.1 Tissue Verification 

 

The head simulating material is calibrated by HCT using the DAKS 3.5 to determine the conductivity and 
permittivity. 

Table for Head Tissue Verification 

Date of 

Tests 

Tissue 

Temp. 

(°C) 

Tissue 

Type 

Freq. 

(㎒) 

Measured 

Conductivity 

σ (S/m) 

Measured 

Dielectric 

Constant, ε 

Target 

Conductivity 

σ (S/m) 

Target 

Dielectric 

Constant, ε 

% dev σ % dev ε 

06/24/2024 22.7 13H 
12 0.744 54.331 0.750 55.000 -0.80 -1.22 
13 0.724 54.349 0.750 55.000 -3.47 -1.18 
14 0.756 54.306 0.750 55.000 0.80 -1.26 

 

The characteristics of the 13 ㎒ tissue were applied with reference to the calibration report of SPEAG's 

current loop antenna in the 13 ㎒ frequency band. 

 

 

6.2 System Verification 

Input Power: 50 ㎽ 

Freq.  Date 
Probe  Dipole  Liquid 

Amb. 
Temp.  

Liquid 
Temp.  

1 W 
Target 
SAR1g 

(SPEAG)  

50mW 
Measured 

SAR1g  

1 W 
Normalized 

SAR1g  

Deviation  Limit  

[㎒] (S/N) (S/N) [°C] [°C] [W/kg] [W/kg] [W/kg] [%] [%] 

13 06/24/2024 3076 1016 Head 22.8 22.7 0.553 0.029 0.58 4.88 ± 10 
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7. SAR Test Data Summary 

 

7.1 Body SAR Measurement Results 

 

RFID Body SAR  

Frequency 
Mode 

Power Drift  
Test Position 

Distance 

(㎜) 

Meas. SAR 
Plot No. 

㎒ Ch. (dB) (W/kg) 

13.56 13600 Type A 0.00 Rear 0 0.047 - 

13.56 13600 Type B 0.00 Rear 0 0.048 - 

13.56 13600 Felica 0.00 Rear 0 0.045 - 

13.56 13600 ISO 15693 0.00 Rear 0 0.051 B1 

13.56 13600 ISO 15693 0.00 Edge 4 0 0 - 

13.56 13600 ISO 15693 0.00 Edge 2 0 0 - 

13.56 13600 ISO 15693 0.00 Edge 1 0 0 - 

13.56 13600 ISO 15693 0.00 Edge 4 Tilt 0 0 - 

13.56 13600 ISO 15693 0.00 Edge 2 Tilt 0 0 - 

ANSI/ IEEE C95.1 - 2005– Safety Limit 

Spatial Peak 

Uncontrolled Exposure/ General Population 

Body 

1.6 W/kg 

Averaged over 1 gram 
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8. Simultaneous Transmission Summation 

 

The highest reported SAR for each exposure condition is used for SAR summation purpose.  
 

The highest reported SAR for each exposure condition is used for SAR summation purpose. The WLAN/BT 

SAR testing results were used to perform transmission simultaneous analysis from SAR Test Report[HCT-SR-

2206-FC004], Module model: WL22B with FCC: ACJ9TGWL22B 

 

The WWAN SAR testing results and SPLSR evaluation were used to perform transmission simultaneous 

analysis from SAR Test Report[HCT-SR-2407-FC008], Module model: WW23B with FCC: ACJ9TGWW23B 

 

 

  



  

The report shall not be (partly) reproduced except in full without approval of the laboratory. 

F-TP22-03 (Rev. 06) Page 13 of 58 

Report No. HCT-SR-2407-FC009-R3 

Simultaneous Transmission Summation Table 

Band 
Configurati

on 

Main Bluetooth   2.4GHz Ant1 2.4GHz Ant2 
2.4GHz 

MIMO 
RFID 

Main + 

2.4GHz Ant1 

+ RFID 

Main + 

2.4GHz Ant2 

+ RFID 

Main + 

2.4GHz 

MIMO + 

RFID 

Main + 

2.4GHz 

Ant1 + BT 

+ RFID 

 

SPLSR  

1  2  3  4  5 12  1+3+12 1+4+12 1+5+12 1+2+3+12 

(W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) 

UMTS  

Band 2 

Rear 0.608  0.085  0.174  0.201  0.375  0.051  0.833  0.860  1.034  0.918  No 

Edge 4 1.219  0.000  1.095  0.000  1.095  0.000  2.314  1.219  2.314  2.314  Yes 

Edge 2 0.035  0.269  0.002  1.084  1.086  0.000  0.037  1.119  1.121  0.306  No 

Edge 1 0.937  0.000  0.013  0.017  0.030  0.000  0.950  0.954  0.967  0.950  No 

Edge 4 Tilt 0.821  0.000  1.317  0.007  1.324  0.000  2.138  0.828  2.145  2.138  Yes 

Edge 2 Tilt 0.025  0.292  0.007  1.133  1.140  0.000  0.032  1.158  1.165  0.324  No 

UMTS 

 Band 4 

Rear 0.913  0.085  0.174  0.201  0.375  0.051  1.138  1.165  1.339  1.223  No 

Edge 4 0.556  0.000  1.095  0.000  1.095  0.000  1.651  0.556  1.651  1.651  Yes 

Edge 2 0.021  0.269  0.002  1.084  1.086  0.000  0.023  1.105  1.107  0.292  No 

Edge 1 0.628  0.000  0.013  0.017  0.030  0.000  0.641  0.645  0.658  0.641  No 

Edge 4 Tilt 0.440  0.000  1.317  0.007  1.324  0.000  1.757  0.447  1.764  1.757  Yes 

Edge 2 Tilt 0.007  0.292  0.007  1.133  1.140  0.000  0.014  1.140  1.147  0.306  No 

UMTS 

Band 5 

Rear 0.405  0.085  0.174  0.201  0.375  0.051  0.630  0.657  0.831  0.715  No 

Edge 4 0.389  0.000  1.095  0.000  1.095  0.000  1.484  0.389  1.484  1.484  No 

Edge 2 0.029  0.269  0.002  1.084  1.086  0.000  0.031  1.113  1.115  0.300  No 

Edge 1 0.957  0.000  0.013  0.017  0.030  0.000  0.970  0.974  0.987  0.970  No 

Edge 4 Tilt 0.163  0.000  1.317  0.007  1.324  0.000  1.480  0.170  1.487  1.480  No 

Edge 2 Tilt 0.044  0.292  0.007  1.133  1.140  0.000  0.051  1.177  1.184  0.343  No 

LTE Band 2 

Rear 0.513  0.085  0.174  0.201  0.375  0.051  0.738  0.765  0.939  0.823  No 

Edge 4 0.000  0.000  1.095  0.000  1.095  0.000  1.095  0.000  1.095  1.095  Yes 

Edge 2 0.000  0.269  0.002  1.084  1.086  0.000  0.002  1.084  1.086  0.271  No 

Edge 1 1.236  0.000  0.013  0.017  0.030  0.000  1.249  1.253  1.266  1.249  No 

Edge 4 Tilt 0.000  0.000  1.317  0.007  1.324  0.000  1.317  0.007  1.324  1.317  Yes 

Edge 2 Tilt 0.000  0.292  0.007  1.133  1.140  0.000  0.007  1.133  1.140  0.299  No 

LTE Band 4 

Rear 0.767  0.085  0.174  0.201  0.375  0.051  0.992  1.019  1.193  1.077  No 

Edge 4 0.000  0.000  1.095  0.000  1.095  0.000  1.095  0.000  1.095  1.095  Yes 

Edge 2 0.000  0.269  0.002  1.084  1.086  0.000  0.002  1.084  1.086  0.271  No 

Edge 1 1.032  0.000  0.013  0.017  0.030  0.000  1.045  1.049  1.062  1.045  No 

Edge 4 Tilt 0.000  0.000  1.317  0.007  1.324  0.000  1.317  0.007  1.324  1.317  Yes 

Edge 2 Tilt 0.000  0.292  0.007  1.133  1.140  0.000  0.007  1.133  1.140  0.299  No 

LTE Band 5 

Rear 0.422  0.085  0.174  0.201  0.375  0.051  0.647  0.674  0.848  0.732  No 

Edge 4 0.000  0.000  1.095  0.000  1.095  0.000  1.095  0.000  1.095  1.095  No 

Edge 2 0.000  0.269  0.002  1.084  1.086  0.000  0.002  1.084  1.086  0.271  No 

Edge 1 1.111  0.000  0.013  0.017  0.030  0.000  1.124  1.128  1.141  1.124  No 

Edge 4 Tilt 0.000  0.000  1.317  0.007  1.324  0.000  1.317  0.007  1.324  1.317  Yes 

Edge 2 Tilt 0.000  0.292  0.007  1.133  1.140  0.000  0.007  1.133  1.140  0.299  No 

LTE Band 7 

Rear 0.622  0.085  0.174  0.201  0.375  0.051  0.847  0.874  1.048  0.932  No 

Edge 4 0.308  0.000  1.095  0.000  1.095  0.000  1.403  0.308  1.403  1.403  No 

Edge 2 0.063  0.269  0.002  1.084  1.086  0.000  0.065  1.147  1.149  0.334  No 

Edge 1 0.794  0.000  0.013  0.017  0.030  0.000  0.807  0.811  0.824  0.807  No 

Edge 4 Tilt 0.257  0.000  1.317  0.007  1.324  0.000  1.574  0.264  1.581  1.574  No 

Edge 2 Tilt 0.043  0.292  0.007  1.133  1.140  0.000  0.050  1.176  1.183  0.342  No 

LTE Band 12 

Rear 0.261  0.085  0.174  0.201  0.375  0.051  0.486  0.513  0.687  0.571  No 

Edge 4 0.131  0.000  1.095  0.000  1.095  0.000  1.226  0.131  1.226  1.226  No 

Edge 2 0.012  0.269  0.002  1.084  1.086  0.000  0.014  1.096  1.098  0.283  No 

Edge 1 0.851  0.000  0.013  0.017  0.030  0.000  0.864  0.868  0.881  0.864  No 

Edge 4 Tilt 0.144  0.000  1.317  0.007  1.324  0.000  1.461  0.151  1.468  1.461  No 

Edge 2 Tilt 0.013  0.292  0.007  1.133  1.140  0.000  0.020  1.146  1.153  0.312  No 
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Simultaneous Transmission Summation Table 

Band 
Configurati

on 

Main Bluetooth  
 2.4GHz 

Ant1 

2.4GHz 

Ant2 

2.4GHz 

MIMO 
RFID 

Main + 

2.4GHz Ant1 

+ RFID 

Main + 

2.4GHz 

Ant2 + RFID 

Main + 

2.4GHz 

MIMO + 

RFID 

Main + 

2.4GHz 

Ant1 + 

BT + 

RFID 
 

SPLSR  

1  2  3  4  5 12  1+3+12 1+4+12 1+5+12 1+2+3+12 

(W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) 

LTE Band 

13 

Rear 0.293  0.085 0.174 0.201 0.375 0.051 0.518  0.545  0.719  0.603  No 

Edge 4 0.294  0.000 1.095 0.000 1.095 0.000 1.389  0.294  1.389  1.389  No 

Edge 2 0.010  0.269 0.002 1.084 1.086 0.000 0.012  1.094  1.096  0.281  No 

Edge 1 1.067  0.000 0.013 0.017 0.030 0.000 1.080  1.084  1.097  1.080  No 

Edge 4 Tilt 0.337  0.000 1.317 0.007 1.324 0.000 1.654  0.344  1.661  1.654  Yes 

Edge 2 Tilt 0.015  0.292 0.007 1.133 1.140 0.000 0.022  1.148  1.155  0.314  No 

LTE Band 

14 

Rear 0.328  0.085 0.174 0.201 0.375 0.051 0.553  0.580  0.754  0.638  No 

Edge 4 0.396  0.000 1.095 0.000 1.095 0.000 1.491  0.396  1.491  1.491  No 

Edge 2 0.013  0.269 0.002 1.084 1.086 0.000 0.015  1.097  1.099  0.284  No 

Edge 1 1.060  0.000 0.013 0.017 0.030 0.000 1.073  1.077  1.090  1.073  No 

Edge 4 Tilt 0.338  0.000 1.317 0.007 1.324 0.000 1.655  0.345  1.662  1.655  Yes 

Edge 2 Tilt 0.016  0.292 0.007 1.133 1.140 0.000 0.023  1.149  1.156  0.315  No 

LTE Band 

25 

Rear 0.394  0.085 0.174 0.201 0.375 0.051 0.619  0.646  0.820  0.704  No 

Edge 4 0.820  0.000 1.095 0.000 1.095 0.000 1.915  0.820  1.915  1.915  Yes 

Edge 2 0.020  0.269 0.002 1.084 1.086 0.000 0.022  1.104  1.106  0.291  No 

Edge 1 0.638  0.000 0.013 0.017 0.030 0.000 0.651  0.655  0.668  0.651  No 

Edge 4 Tilt 0.488  0.000 1.317 0.007 1.324 0.000 1.805  0.495  1.812  1.805  Yes 

Edge 2 Tilt 0.016  0.292 0.007 1.133 1.140 0.000 0.023  1.149  1.156  0.315  No 

LTE Band 

26 

Rear 0.324  0.085 0.174 0.201 0.375 0.051 0.549  0.576  0.750  0.634  No 

Edge 4 0.387  0.000 1.095 0.000 1.095 0.000 1.482  0.387  1.482  1.482  No 

Edge 2 0.011  0.269 0.002 1.084 1.086 0.000 0.013  1.095  1.097  0.282  No 

Edge 1 1.017  0.000 0.013 0.017 0.030 0.000 1.030  1.034  1.047  1.030  No 

Edge 4 Tilt 0.362  0.000 1.317 0.007 1.324 0.000 1.679  0.369  1.686  1.679  Yes 

Edge 2 Tilt 0.018  0.292 0.007 1.133 1.140 0.000 0.025  1.151  1.158  0.317  No 

LTE Band 

42 

Rear 0.233  0.085 0.174 0.201 0.375 0.051 0.458  0.485  0.659  0.543  No 

Edge 4 0.184  0.000 1.095 0.000 1.095 0.000 1.279  0.184  1.279  1.279  No 

Edge 2 0.017  0.269 0.002 1.084 1.086 0.000 0.019  1.101  1.103  0.288  No 

Edge 1 1.444  0.000 0.013 0.017 0.030 0.000 1.457  1.461  1.474  1.457  No 

Edge 4 Tilt 0.159  0.000 1.317 0.007 1.324 0.000 1.476  0.166  1.483  1.476  No 

Edge 2 Tilt 0.012  0.292 0.007 1.133 1.140 0.000 0.019  1.145  1.152  0.311  No 

LTE Band 

48 

Rear 0.125  0.085  0.174  0.201  0.375  0.051 0.350  0.377  0.551  0.435  No 

Edge 4 0.085  0.000  1.095  0.000  1.095  0.000 1.180  0.085  1.180  1.180  No 

Edge 2 0.003  0.269  0.002  1.084  1.086  0.000 0.005  1.087  1.089  0.274  No 

Edge 1 1.164  0.000  0.013  0.017  0.030  0.000 1.177  1.181  1.194  1.177  No 

Edge 4 Tilt 0.067  0.000  1.317  0.007  1.324  0.000 1.384  0.074  1.391  1.384  No 

Edge 2 Tilt 0.002  0.292  0.007  1.133  1.140  0.000 0.009  1.135  1.142  0.301  No 

LTE Band 

66 

Rear 0.671  0.085  0.174  0.201  0.375  0.051 0.896  0.923  1.097  0.981  No 

Edge 4 0.540  0.000  1.095  0.000  1.095  0.000 1.635  0.540  1.635  1.635  Yes 

Edge 2 0.011  0.269  0.002  1.084  1.086  0.000 0.013  1.095  1.097  0.282  No 

Edge 1 0.603  0.000  0.013  0.017  0.030  0.000 0.616  0.620  0.633  0.616  No 

Edge 4 Tilt 0.343  0.000  1.317  0.007  1.324  0.000 1.660  0.350  1.667  1.660  Yes 

Edge 2 Tilt 0.009  0.292  0.007  1.133  1.140  0.000 0.016  1.142  1.149  0.308  No 

 

  



  

The report shall not be (partly) reproduced except in full without approval of the laboratory. 

F-TP22-03 (Rev. 06) Page 15 of 58 

Report No. HCT-SR-2407-FC009-R3 

Simultaneous Transmission Summation Table 

Band 
Configurati

on 

Main Bluetooth  5GHz Ant1 5GHz Ant2 5GHz MIMO RFID 
Main + 5GHz 

Ant1 + RFID 

Main + 5GHz 

Ant2 + RFID 

Main + 5GHz 

MIMO + 

RFID 

Main + 5GHz 

Ant1 + BT + 

RFID SPLSR  

1  2  6  7  8  12  1+6+12 1+7+12 1+8+12 1+2+6+12 

(W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) 

UMTS  

Band 2 

Rear 0.608  0.085 0.436 0.204 0.640 0.051 1.095  0.863  1.299  1.180  No 

Edge 4 1.219  0.000 0.827 0.000 0.827 0.000 2.046  1.219  2.046  2.046  Yes 

Edge 2 0.035  0.269 0.000 0.971 0.971 0.000 0.035  1.006  1.006  0.304  No 

Edge 1 0.937  0.000 0.056 0.021 0.077 0.000 0.993  0.958  1.014  0.993  No 

Edge 4 Tilt 0.821  0.000 1.089 0.000 1.089 0.000 1.910  0.821  1.910  1.910  Yes 

Edge 2 Tilt 0.025  0.292 0.002 1.195 1.197 0.000 0.027  1.220  1.222  0.319  No 

UMTS 

 Band 4 

Rear 0.913  0.085 

0.000 

0.436 

0.827 

0.204 

0.000 

0.640 0.051 1.400  1.168  1.604  1.485  Yes 

Edge 4 0.556  0.827 0.000 1.383  0.556  1.383  1.383  No 

Edge 2 0.021  0.269 0.000 0.971 0.971 0.000 0.021  0.992  0.992  0.290  No 

Edge 1 0.628  0.000 0.056 0.021 0.077 0.000 0.684  0.649  0.705  0.684  No 

Edge 4 Tilt 0.440  0.000 1.089 0.000 1.089 0.000 1.529  0.440  1.529  1.529  No 

Edge 2 Tilt 0.007  0.292 0.002 1.195 1.197 0.000 0.009  1.202  1.204  0.301  No 

UMTS 

Band 5 

Rear 0.405  0.085 0.436 0.204 0.640 0.051 0.892  0.660  1.096  0.977  No 

Edge 4 0.389  0.000 0.827 0.000 0.827 0.000 1.216  0.389  1.216  1.216  No 

Edge 2 0.029  0.269 0.000 0.971 0.971 0.000 0.029  1.000  1.000  0.298  No 

Edge 1 0.957  0.000 0.056 0.021 0.077 0.000 1.013  0.978  1.034  1.013  No 

Edge 4 Tilt 0.163  0.000 1.089 0.000 1.089 0.000 1.252  0.163  1.252  1.252  No 

Edge 2 Tilt 0.044  0.292 0.002 1.195 1.197 0.000 0.046  1.239  1.241  0.338  No 

LTE Band 2 

Rear 0.513  0.085 0.436 0.204 0.640 0.051 1.000  0.768  1.204  1.085  No 

Edge 4 0.000  0.000 0.827 0.000 0.827 0.000 0.827  0.000  0.827  0.827  Yes 

Edge 2 0.000  0.269 0.000 0.971 0.971 0.000 0.000  0.971  0.971  0.269  No 

Edge 1 1.236  0.000 0.056 0.021 0.077 0.000 1.292  1.257  1.313  1.292  No 

Edge 4 Tilt 0.000  0.000 1.089 0.000 1.089 0.000 1.089  0.000  1.089  1.089  No 

Edge 2 Tilt 0.000  0.292 0.002 1.195 1.197 0.000 0.002  1.195  1.197  0.294  No 

LTE Band 4 

Rear 0.767  0.085 0.436 0.204 0.640 0.051 1.254  1.022  1.458  1.339  No 

Edge 4 0.000  0.000 0.827 0.000 0.827 0.000 0.827  0.000  0.827  0.827  No 

Edge 2 0.000  0.269 0.000 0.971 0.971 0.000 0.000  0.971  0.971  0.269  No 

Edge 1 1.032  0.000 0.056 0.021 0.077 0.000 1.088  1.053  1.109  1.088  No 

Edge 4 Tilt 0.000  0.000 1.089 0.000 1.089 0.000 1.089  0.000  1.089  1.089  No 

Edge 2 Tilt 0.000  0.292 0.002 1.195 1.197 0.000 0.002  1.195  1.197  0.294  No 

LTE Band 5 

Rear 0.422  0.085 0.436 0.204 0.640 0.051 0.909  0.677  1.113  0.994  No 

Edge 4 0.000  0.000 0.827 0.000 0.827 0.000 0.827  0.000  0.827  0.827  No 

Edge 2 0.000  0.269 0.000 0.971 0.971 0.000 0.000  0.971  0.971  0.269  No 

Edge 1 1.111  0.000 0.056 0.021 0.077 0.000 1.167  1.132  1.188  1.167  No 

Edge 4 Tilt 0.000  0.000 1.089 0.000 1.089 0.000 1.089  0.000  1.089  1.089  No 

Edge 2 Tilt 0.000  0.292 0.002 1.195 1.197 0.000 0.002  1.195  1.197  0.294  No 

LTE Band 7 

Rear 0.622  0.085 0.436 0.204 0.640 0.051 1.109  0.877  1.313  1.194  No 

Edge 4 0.308  0.000 0.827 0.000 0.827 0.000 1.135  0.308  1.135  1.135  No 

Edge 2 0.063  0.269 0.000 0.971 0.971 0.000 0.063  1.034  1.034  0.332  No 

Edge 1 0.794  0.000 0.056 0.021 0.077 0.000 0.850  0.815  0.871  0.850  No 

Edge 4 Tilt 0.257  0.000 1.089 0.000 1.089 0.000 1.346  0.257  1.346  1.346  No 

Edge 2 Tilt 0.043  0.292 0.002 1.195 1.197 0.000 0.045  1.238  1.240  0.337  No 

LTE Band 12 

Rear 0.261  0.085 0.436 0.204 0.640 0.051 0.748  0.516  0.952  0.833  No 

Edge 4 0.131  0.000 0.827 0.000 0.827 0.000 0.958  0.131  0.958  0.958  No 

Edge 2 0.012  0.269 0.000 0.971 0.971 0.000 0.012  0.983  0.983  0.281  No 

Edge 1 0.851  0.000 0.056 0.021 0.077 0.000 0.907  0.872  0.928  0.907  No 

Edge 4 Tilt 0.144  0.000 1.089 0.000 1.089 0.000 1.233  0.144  1.233  1.233  No 

Edge 2 Tilt 0.013  0.292 0.002 1.195 1.197 0.000 0.015  1.208  1.210  0.307  No 
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Simultaneous Transmission Summation Table 

Band 
Configuratio

n 

Main Bluetooth  5GHz Ant1 5GHz Ant2 5GHz MIMO RFID 
Main + 5GHz 

Ant1 + RFID 

Main + 5GHz 

Ant2 + RFID 

Main + 5GHz 

MIMO + RFID 

Main + 5GHz 

Ant1 + BT + 

RFID SPLSR  

1  2  6  7  8  12  1+6+12 1+7+12 1+8+12 1+2+6+12 

(W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) 

LTE Band 13 

Rear 0.293  0.085 0.436 0.204 0.640 0.051 0.780  0.548  0.984  0.865  No 

Edge 4 0.294  0.000 0.827 0.000 0.827 0.000 1.121  0.294  1.121  1.121  No 

Edge 2 0.010  0.269 0.000 0.971 0.971 0.000 0.010  0.981  0.981  0.279  No 

Edge 1 1.067  0.000 0.056 0.021 0.077 0.000 1.123  1.088  1.144  1.123  No 

Edge 4 Tilt 0.337  0.000 1.089 0.000 1.089 0.000 1.426  0.337  1.426  1.426  No 

Edge 2 Tilt 0.015  0.292 0.002 1.195 1.197 0.000 0.017  1.210  1.212  0.309  No 

LTE Band 14 

Rear 0.328  0.085 0.436 0.204 0.640 0.051 0.815  0.583  1.019  0.900  No 

Edge 4 0.396  0.000 0.827 0.000 0.827 0.000 1.223  0.396  1.223  1.223  No 

Edge 2 0.013  0.269 0.000 0.971 0.971 0.000 0.013  0.984  0.984  0.282  No 

Edge 1 1.060  0.000 0.056 0.021 0.077 0.000 1.116  1.081  1.137  1.116  No 

Edge 4 Tilt 0.338  0.000 1.089 0.000 1.089 0.000 1.427  0.338  1.427  1.427  No 

Edge 2 Tilt 0.016  0.292 0.002 1.195 1.197 0.000 0.018  1.211  1.213  0.310  No 

LTE Band 25 

Rear 0.394  0.085 0.436 0.204 0.640 0.051 0.881  0.649  1.085  0.966  No 

Edge 4 0.820  0.000 0.827 0.000 0.827 0.000 1.647  0.820  1.647  1.647  Yes 

Edge 2 0.020  0.269 0.000 0.971 0.971 0.000 0.020  0.991  0.991  0.289  No 

Edge 1 0.638  0.000 0.056 0.021 0.077 0.000 0.694  0.659  0.715  0.694  No 

Edge 4 Tilt 0.488  0.000 1.089 0.000 1.089 0.000 1.577  0.488  1.577  1.577  No 

Edge 2 Tilt 0.016  0.292 0.002 1.195 1.197 0.000 0.018  1.211  1.213  0.310  No 

LTE Band 26 

Rear 0.324  0.085 0.436 0.204 0.640 0.051 0.811  0.579  1.015  0.896  No 

Edge 4 0.387  0.000 0.827 0.000 0.827 0.000 1.214  0.387  1.214  1.214  No 

Edge 2 0.011  0.269 0.000 0.971 0.971 0.000 0.011  0.982  0.982  0.280  No 

Edge 1 1.017  0.000 0.056 0.021 0.077 0.000 1.073  1.038  1.094  1.073  No 

Edge 4 Tilt 0.362  0.000 1.089 0.000 1.089 0.000 1.451  0.362  1.451  1.451  No 

Edge 2 Tilt 0.018  0.292 0.002 1.195 1.197 0.000 0.020  1.213  1.215  0.312  No 

LTE Band 42 

Rear 0.233  0.085 0.436 0.204 0.640 0.051 0.720  0.488  0.924  0.805  No 

Edge 4 0.184  0.000 0.827 0.000 0.827 0.000 1.011  0.184  1.011  1.011  No 

Edge 2 0.017  0.269 0.000 0.971 0.971 0.000 0.017  0.988  0.988  0.286  No 

Edge 1 1.444  0.000 0.056 0.021 0.077 0.000 1.500  1.465  1.521  1.500  No 

Edge 4 Tilt 0.159  0.000 1.089 0.000 1.089 0.000 1.248  0.159  1.248  1.248  No 

Edge 2 Tilt 0.012  0.292 0.002 1.195 1.197 0.000 0.014  1.207  1.209  0.306  No 

LTE Band 48 

Rear 0.125  0.085  0.436  0.204  0.640  0.051 0.612  0.380  0.816  0.697  No 

Edge 4 0.085  0.000  0.827  0.000  0.827  0.000 0.912  0.085  0.912  0.912  No 

Edge 2 0.003  0.269  0.000  0.971  0.971  0.000 0.003  0.974  0.974  0.272  No 

Edge 1 1.164  0.000  0.056  0.021  0.077  0.000 1.220  1.185  1.241  1.220  No 

Edge 4 Tilt 0.067  0.000  1.089  0.000  1.089  0.000 1.156  0.067  1.156  1.156  No 

Edge 2 Tilt 0.002  0.292  0.002  1.195  1.197  0.000 0.004  1.197  1.199  0.296  No 

LTE Band 66 

Rear 0.671  0.085  0.436  0.204  0.640  0.051 1.158  0.926  1.362  1.243  No 

Edge 4 0.540  0.000  0.827  0.000  0.827  0.000 1.367  0.540  1.367  1.367  No 

Edge 2 0.011  0.269  0.000  0.971  0.971  0.000 0.011  0.982  0.982  0.280  No 

Edge 1 0.603  0.000  0.056  0.021  0.077  0.000 0.659  0.624  0.680  0.659  No 

Edge 4 Tilt 0.343  0.000  1.089  0.000  1.089  0.000 1.432  0.343  1.432  1.432  No 

Edge 2 Tilt 0.009  0.292  0.002  1.195  1.197  0.000 0.011  1.204  1.206  0.303  No 
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Report No. HCT-SR-2407-FC009-R3 

Simultaneous Transmission Summation Table 

Band 
Configurati

on 

Main Bluetooth  WI-FI 6E Ant1 
WI-FI 6E 

Ant2 

WI-FI 6E 

MIMO 
RFID 

Main + 6E 

Ant1 + RFID 

Main + 6E 

Ant2 + RFID 

Main + 6E 

MIMO + 

RFID 

Main + 6E 

Ant1 + BT + 

RFID SPLSR  

1  2  9  10  11  12  1+9+12 1+10+12 1+11+12 1+2+9+12 

(W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) 

UMTS  

Band 2 

Rear 0.608  0.085 0.056 0.126 0.182 0.051 0.715  0.785  0.841  0.800  No 

Edge 4 1.219  0.000 0.431 0.000 0.431 0.000 1.650  1.219  1.650  1.650  Yes 

Edge 2 0.035  0.269 0.000 0.447 0.447 0.000 0.035  0.482  0.482  0.304  No 

Edge 1 0.937  0.000 0.008 0.000 0.008 0.000 0.945  0.937  0.945  0.945  No 

Edge 4 Tilt 0.821  0.000 0.627 0.000 0.627 0.000 1.448  0.821  1.448  1.448  No 

Edge 2 Tilt 0.025  0.292 0.003 0.644 0.647 0.000 0.028  0.669  0.672  0.320  No 

UMTS 

 Band 4 

Rear 0.913  0.085 0.056 0.126 0.182 0.051 1.020  1.090  1.146  1.105  No 

Edge 4 0.556  0.000 0.431 0.000 0.431 0.000 0.987  0.556  0.987  0.987  No 

Edge 2 0.021  0.269 0.000 0.447 0.447 0.000 0.021  0.468  0.468  0.290  No 

Edge 1 0.628  0.000 0.008 0.000 0.008 0.000 0.636  0.628  0.636  0.636  No 

Edge 4 Tilt 0.440  0.000 0.627 0.000 0.627 0.000 1.067  0.440  1.067  1.067  No 

Edge 2 Tilt 0.007  0.292 0.003 0.644 0.647 0.000 0.010  0.651  0.654  0.302  No 

UMTS 

Band 5 

Rear 0.405  0.085 0.056 0.126 0.182 0.051 0.512  0.582  0.638  0.597  No 

Edge 4 0.389  0.000 0.431 0.000 0.431 0.000 0.820  0.389  0.820  0.820  No 

Edge 2 0.029  0.269 0.000 0.447 0.447 0.000 0.029  0.476  0.476  0.298  No 

Edge 1 0.957  0.000 0.008 0.000 0.008 0.000 0.965  0.957  0.965  0.965  No 

Edge 4 Tilt 0.163  0.000 0.627 0.000 0.627 0.000 0.790  0.163  0.790  0.790  No 

Edge 2 Tilt 0.044  0.292 0.003 0.644 0.647 0.000 0.047  0.688  0.691  0.339  No 

LTE Band 2 

Rear 0.513  0.085 0.056 0.126 0.182 0.051 0.620  0.690  0.746  0.705  No 

Edge 4 0.000  0.000 0.431 0.000 0.431 0.000 0.431  0.000  0.431  0.431  No 

Edge 2 0.000  0.269 0.000 0.447 0.447 0.000 0.000  0.447  0.447  0.269  No 

Edge 1 1.236  0.000 0.008 0.000 0.008 0.000 1.244  1.236  1.244  1.244  No 

Edge 4 Tilt 0.000  0.000 0.627 0.000 0.627 0.000 0.627  0.000  0.627  0.627  No 

Edge 2 Tilt 0.000  0.292 0.003 0.644 0.647 0.000 0.003  0.644  0.647  0.295  No 

LTE Band 4 

Rear 0.767  0.085 0.056 0.126 0.182 0.051 0.874  0.944  1.000  0.959  No 

Edge 4 0.000  0.000 0.431 0.000 0.431 0.000 0.431  0.000  0.431  0.431  No 

Edge 2 0.000  0.269 0.000 0.447 0.447 0.000 0.000  0.447  0.447  0.269  No 

Edge 1 1.032  0.000 0.008 0.000 0.008 0.000 1.040  1.032  1.040  1.040  No 

Edge 4 Tilt 0.000  0.000 0.627 0.000 0.627 0.000 0.627  0.000  0.627  0.627  No 

Edge 2 Tilt 0.000  0.292 0.003 0.644 0.647 0.000 0.003  0.644  0.647  0.295  No 

LTE Band 5 

Rear 0.422  0.085 0.056 0.126 0.182 0.051 0.529  0.599  0.655  0.614  No 

Edge 4 0.000  0.000 0.431 0.000 0.431 0.000 0.431  0.000  0.431  0.431  No 

Edge 2 0.000  0.269 0.000 0.447 0.447 0.000 0.000  0.447  0.447  0.269  No 

Edge 1 1.111  0.000 0.008 0.000 0.008 0.000 1.119  1.111  1.119  1.119  No 

Edge 4 Tilt 0.000  0.000 0.627 0.000 0.627 0.000 0.627  0.000  0.627  0.627  No 

Edge 2 Tilt 0.000  0.292 0.003 0.644 0.647 0.000 0.003  0.644  0.647  0.295  No 

LTE Band 7 

Rear 0.622  0.085 0.056 0.126 0.182 0.051 0.729  0.799  0.855  0.814  No 

Edge 4 0.308  0.000 0.431 0.000 0.431 0.000 0.739  0.308  0.739  0.739  No 

Edge 2 0.063  0.269 0.000 0.447 0.447 0.000 0.063  0.510  0.510  0.332  No 

Edge 1 0.794  0.000 0.008 0.000 0.008 0.000 0.802  0.794  0.802  0.802  No 

Edge 4 Tilt 0.257  0.000 0.627 0.000 0.627 0.000 0.884  0.257  0.884  0.884  No 

Edge 2 Tilt 0.043  0.292 0.003 0.644 0.647 0.000 0.046  0.687  0.690  0.338  No 

LTE Band 12 

Rear 0.261  0.085 0.056 0.126 0.182 0.051 0.368  0.438  0.494  0.453  No 

Edge 4 0.131  0.000 0.431 0.000 0.431 0.000 0.562  0.131  0.562  0.562  No 

Edge 2 0.012  0.269 0.000 0.447 0.447 0.000 0.012  0.459  0.459  0.281  No 

Edge 1 0.851  0.000 0.008 0.000 0.008 0.000 0.859  0.851  0.859  0.859  No 

Edge 4 Tilt 0.144  0.000 0.627 0.000 0.627 0.000 0.771  0.144  0.771  0.771  No 

Edge 2 Tilt 0.013  0.292 0.003 0.644 0.647 0.000 0.016  0.657  0.660  0.308  No 
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Simultaneous Transmission Summation Table 

Band 
Configuratio

n 

Main Bluetooth  WI-FI 6E Ant1 WI-FI 6E Ant2 
WI-FI 6E 

MIMO 
RFID 

Main + 6E 

Ant1 + RFID 

Main + 6E 

Ant2 + RFID 

Main + 6E 

MIMO + RFID 

Main + 6E 

Ant1 + BT + 

RFID SPLSR  

1  2  9  10  11  12  1+9+12 1+10+12 1+11+12 1+2+9+12 

(W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) (W/kg) 

LTE Band 13 

Rear 0.293  0.085 0.056 0.126 0.182 0.051 0.400  0.470  0.526  0.485  No 

Edge 4 0.294  0.000 0.431 0.000 0.431 0.000 0.725  0.294  0.725  0.725  No 

Edge 2 0.010  0.269 0.000 0.447 0.447 0.000 0.010  0.457  0.457  0.279  No 

Edge 1 1.067  0.000 0.008 0.000 0.008 0.000 1.075  1.067  1.075  1.075  No 

Edge 4 Tilt 0.337  0.000 0.627 0.000 0.627 0.000 0.964  0.337  0.964  0.964  No 

Edge 2 Tilt 0.015  0.292 0.003 0.644 0.647 0.000 0.018  0.659  0.662  0.310  No 

LTE Band 14 

Rear 0.328  0.085 0.056 0.126 0.182 0.051 0.435  0.505  0.561  0.520  No 

Edge 4 0.396  0.000 0.431 0.000 0.431 0.000 0.827  0.396  0.827  0.827  No 

Edge 2 0.013  0.269 0.000 0.447 0.447 0.000 0.013  0.460  0.460  0.282  No 

Edge 1 1.060  0.000 0.008 0.000 0.008 0.000 1.068  1.060  1.068  1.068  No 

Edge 4 Tilt 0.338  0.000 0.627 0.000 0.627 0.000 0.965  0.338  0.965  0.965  No 

Edge 2 Tilt 0.016  0.292 0.003 0.644 0.647 0.000 0.019  0.660  0.663  0.311  No 

LTE Band 25 

Rear 0.394  0.085 0.056 0.126 0.182 0.051 0.501  0.571  0.627  0.586  No 

Edge 4 0.820  0.000 0.431 0.000 0.431 0.000 1.251  0.820  1.251  1.251  No 

Edge 2 0.020  0.269 0.000 0.447 0.447 0.000 0.020  0.467  0.467  0.289  No 

Edge 1 0.638  0.000 0.008 0.000 0.008 0.000 0.646  0.638  0.646  0.646  No 

Edge 4 Tilt 0.488  0.000 0.627 0.000 0.627 0.000 1.115  0.488  1.115  1.115  No 

Edge 2 Tilt 0.016  0.292 0.003 0.644 0.647 0.000 0.019  0.660  0.663  0.311  No 

LTE Band 26 

Rear 0.324  0.085 0.056 0.126 0.182 0.051 0.431  0.501  0.557  0.516  No 

Edge 4 0.387  0.000 0.431 0.000 0.431 0.000 0.818  0.387  0.818  0.818  No 

Edge 2 0.011  0.269 0.000 0.447 0.447 0.000 0.011  0.458  0.458  0.280  No 

Edge 1 1.017  0.000 0.008 0.000 0.008 0.000 1.025  1.017  1.025  1.025  No 

Edge 4 Tilt 0.362  0.000 0.627 0.000 0.627 0.000 0.989  0.362  0.989  0.989  No 

Edge 2 Tilt 0.018  0.292 0.003 0.644 0.647 0.000 0.021  0.662  0.665  0.313  No 

LTE Band 42 

Rear 0.233  0.085 0.056 0.126 0.182 0.051 0.340  0.410  0.466  0.425  No 

Edge 4 0.184  0.000 0.431 0.000 0.431 0.000 0.615  0.184  0.615  0.615  No 

Edge 2 0.017  0.269 0.000 0.447 0.447 0.000 0.017  0.464  0.464  0.286  No 

Edge 1 1.444  0.000 0.008 0.000 0.008 0.000 1.452  1.444  1.452  1.452  No 

Edge 4 Tilt 0.159  0.000 0.627 0.000 0.627 0.000 0.786  0.159  0.786  0.786  No 

Edge 2 Tilt 0.012  0.292 0.003 0.644 0.647 0.000 0.015  0.656  0.659  0.307  No 

LTE Band 48 

Rear 0.125  0.085  0.056  0.126  0.182  0.051 0.232  0.302  0.358  0.317  No 

Edge 4 0.085  0.000  0.431  0.000  0.431  0.000 0.516  0.085  0.516  0.516  No 

Edge 2 0.003  0.269  0.000  0.447  0.447  0.000 0.003  0.450  0.450  0.272  No 

Edge 1 1.164  0.000  0.008  0.000  0.008  0.000 1.172  1.164  1.172  1.172  No 

Edge 4 Tilt 0.067  0.000  0.627  0.000  0.627  0.000 0.694  0.067  0.694  0.694  No 

Edge 2 Tilt 0.002  0.292  0.003  0.644  0.647  0.000 0.005  0.646  0.649  0.297  No 

LTE Band 66 

Rear 0.671  0.085  0.056  0.126  0.182  0.051 0.778  0.848  0.904  0.863  No 

Edge 4 0.540  0.000  0.431  0.000  0.431  0.000 0.971  0.540  0.971  0.971  No 

Edge 2 0.011  0.269  0.000  0.447  0.447  0.000 0.011  0.458  0.458  0.280  No 

Edge 1 0.603  0.000  0.008  0.000  0.008  0.000 0.611  0.603  0.611  0.611  No 

Edge 4 Tilt 0.343  0.000  0.627  0.000  0.627  0.000 0.970  0.343  0.970  0.970  No 

Edge 2 Tilt 0.009  0.292  0.003  0.644  0.647  0.000 0.012  0.653  0.656  0.304  No 
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8.1 SAR to Peak Location Separation Ratio (SPLSR) 

FCC KDB 447498 D01v06 General RF Exposure Guidance introduces a new formula for calculating the SAR a 

Peak Location Separation Ratio (SPLSR) between pairs of simultaneously transmitting antennas: 

𝑺𝑷𝑳𝑺𝑹𝒊=(𝑺𝑨𝑹𝟏 + 𝑺𝑨𝑹𝟐)𝟏.𝟓/𝑹𝒊 

Where: 

𝑺𝑨𝑹 𝟏  is the highest measured or estimated SAR for the first of a pair of simultaneous transmitting antennas, 

in a specific test operating mode and exposure condition 

 

𝑺𝑨𝑹 𝟐  is the highest measured of estimated SAR for the second of a pair of simultaneous transmitting 

antennas, in the same test operating mode and exposure condition as the first 

𝑹𝑖 is the separation distance between the pair of simultaneous transmitting antennas, When the SAR is 

measured, for both antennas in the pair, it is determined by the actual x, y and z coordinates in the 1-g SAR 

for each SAR peak location, based on the extrapolated and interpolated result in the zoom scan measurement, 

using the formula of [(𝐗𝟏 − 𝐗𝟐)𝟐 + (𝐘𝟏 − 𝐘𝟐)𝟐+(𝐙𝟏 − 𝐙𝟐)𝟐] 

 

In order for a pair of simultaneous transmitting antennas with the sum 1-g of SAR> 1.6 W/kg and with the 

sum 10-g of SAR >4 W/kg to qualify for exemption from Simultaneous Transmission SAR measurements, it 

has to satisfy the condition of: 

(𝑺𝑨𝑹𝟏 + 𝑺𝑨𝑹𝟐)𝟏.𝟓/𝑹𝒊 ≤ 𝟎. 𝟎𝟒 for 1g SAR and (𝑺𝑨𝑹𝟏 + 𝑺𝑨𝑹𝟐)𝟏.𝟓/𝑹𝒊 ≤ 𝟎. 𝟏  for 10g SAR 
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SPLSR Evaluation 
 
 

Position Mode/Band X(mm) Y(mm) Z(mm) 
Reported SAR 

[W/kg] 

Rear 

UMTS Band 4 118 -115 -174 0.913 

WLAN 5 GHz MIMO -84 -152 -177 0.640 

RFID 46 145 -178 0.051 

Left 

UMTS Band 2 -6.0 99.0 -174.0 1.219 

UMTS Band 4 -1.5 101.5 -174.0 0.556 

LTE Band 25 -12.0 99.5 -178.0 0.820 

LTE Band 66 -15.0 101.0 -178.0 0.540 

WLAN 2.4 GHz Main 12.0 -67.8 -178.0 1.095 

WLAN 5 GHz Main 12.0 -68.0 -178.0 0.827 

WLAN 6 GHz Main 11.1 -55.2 -178.0 0.431 

Left Tilt 

UMTS Band 2 -4.2 101.5 -174.0 0.821 

UMTS Band 4 -9.0 101.5 -174.0 0.440 

LTE Band 13 -13.5 87.5 -179.0 0.337 

LTE Band 14 -13.5 87.5 -179.0 0.338 

LTE Band 25 -12.0 95.0 -179.0 0.488 

LTE Band 26 -13.5 78.5 -179.0 0.362 

LTE Band 66 -15.0 92.0 -179.0 0.343 

WLAN 2.4 GHz Main -2.4 -69.8 -178.0 1.317 

WLAN 5 GHz Main 0.0 -80.0 -178.0 1.089 
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Position 
Max Mode 

Sum 1g 

SAR 

Peak SAR Separation Distance 

SPLSR [mm] 

1 2 1+2 1+2 

Rear UMTS Band 4 WLAN 5GHz MIMO+RFID 1.604 205.38 0.009 

 
 

Position 
Max Mode 

Sum 1g 

SAR 

Peak SAR Separation Distance 

SPLSR [mm] 

1 2 1+2 1+2 

Left 

UMTS Band 2 WLAN 2.4 GHz Main 2.314 167.82 0.021 

UMTS Band 4 WLAN 2.4 GHz Main 1.651 169.88 0.012 

LTE Band 25 WLAN 2.4 GHz Main 1.915 169.01 0.016 

LTE Band 66 WLAN 2.4 GHz Main 1.635 170.95 0.012 

UMTS Band 2 WLAN 5 GHz Main 2.046 167.02 0.018 

LTE Band 25 WLAN 5 GHz Main 1.647 168.221 0.013 

UMTS Band 2 WLAN 6 GHz Main 1.650 155.20 0.014 

 

Position 
Max Mode 

Sum 1g 

SAR 

Peak SAR Separation Distance 

SPLSR [mm] 

1 2 1+2 1+2 

Left Tilt 

UMTS Band 2 WLAN 2.4 GHz Main 2.138 171.36 0.018 

UMTS Band 4 WLAN 2.4 GHz Main 1.757 171.47 0.014 

LTE Band 13 WLAN 2.4 GHz Main 1.654 157.69 0.014 

LTE Band 14 WLAN 2.4 GHz Main 1.655 157.69 0.014 

LTE Band 25 WLAN 2.4 GHz Main 1.805 165.08 0.015 

LTE Band 26 WLAN 2.4 GHz Main 1.679 148.72 0.015 

LTE Band 66 WLAN 2.4 GHz Main 1.660 162.29 0.013 

UMTS Band 2 WLAN 5 GHz Main 1.910 181.59 0.015 
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SPLSR Plot 
1.Rear 

 
2 Left  

 
 
3 Left Tilt 

 

8.2 Simultaneous Transmission Conclusion 

 

The above numerical summed SAR Results are sufficient to determine that simultaneous transmission cases 

will not exceed the SAR Limit and therefore no measured volumetric simultaneous SAR summation is 

required per FCC KDB Publication 447498 D01v06 and the IEEE1528-2013. 
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9. Measurement Uncertainty 

 

 

a c d e f g
h =

c x f / e

i =

c x g / e
k

Source of uncertainty Uncertainty

± %

Probability

distribution

Div. ci ci Standard

Uncertainty

Standard

Uncertainty

vi  or veff

 
(1 g) (10 g) ± %

(1 g)

± %

(10 g)

Probe calibration 6.65 N 1 1 1 6.65 6.65 ∞

Axial isotropy 4.70 R 1.73 0.71 0.71 1.92 1.92 ∞

Hemispherical isotropy 9.60 R 1.73 0.71 0.71 3.92 3.92 ∞

Boundary effect 2.00 R 1.73 1 1 1.15 1.15 ∞

Linearity 4.70 R 1.73 1 1 2.71 2.71 ∞

Detection limits 1.00 R 1.73 1 1 0.58 0.58 ∞

Readout electronics 0.30 N 1 1 1 0.30 0.30 ∞

Response time 0.80 R 1.73 1 1 0.46 0.46 ∞

Integration time 2.60 R 1.73 1 1 1.50 1.50 ∞

RF ambient conditions - noise 3.00 R 1.73 1 1 1.73 1.73 ∞

RF ambient conditions - reflections 3.00 R 1.73 1 1 1.73 1.73 ∞

Probe positioner mechanical tolerance 0.80 R 1.73 1 1 0.46 0.46 ∞

Probe positioning with respect to

phantom shell
6.70 R 1.73 1 1 3.87 3.87 ∞

Max. SAR Evaluation 4.00 R 1.73 1 1 2.31 2.31 ∞

Test sample positioning 3.50 N 1 1 1 3.50 3.50 ∞

Device holder uncertainity 2.01 N 1 1 1 2.01 2.01 ∞

SAR drift measurement 5.00 R 1.73 1 1 2.89 2.89 ∞

SAR scaling 0.00 R 1.73 1 1 0.00 0.00 ∞

Phantom uncertainty

(shape and thickness uncertainty)
7.60 R 1.73 1 1 4.39 4.39 ∞

Liquid conductivity (measured) 0.25 N 1 0.78 0.71 0.20 0.18 ∞

Liquid permittivity (measured) 1.51 N 1 0.23 0.26 0.22 0.25 ∞

Liquid conductivity (temperature uncertainty) 0.52 R 1.73 0.78 0.71 0.23 0.21 ∞

Liquid permittivity (temperature uncertainty) 1.21 R 1.73 0.23 0.26 0.16 0.18 ∞

Liquid conductivity - deviation from target 5.00 R 1.73 0.64 0.43 1.85 1.24 ∞

Liquid permittivity - deviation from target 5.00 R 1.73 0.6 0.49 1.73 1.41 ∞

Combined standard uncertainty RSS 12.32 12.20

Expanded uncertainty

(95% confidence interval)
k = 2 24.64 24.40

Measurement Uncertainty for DUT SAR test

Measurement system

Test sample related

Phantom and set-up
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10. SAR Test Equipment 
Manufacturer Type / Model S/N Calib. Date Calib.Interval Calib.Due 

SPEAG ELI Phantom - N/A N/A N/A 
HP SAR System Control PC - N/A N/A N/A 

Staubli CS8Cspeag-TX90 F11/ 5K3RA1/C/01 N/A N/A N/A 
Staubli TX90 XLspeag F11/ 5K3RA1/A/01 N/A N/A N/A 
Staubli Teach Pendant (Joystick) S-1203 0309 N/A N/A N/A 
TESTO 175-H1/Thermometer 40331936309 12/26/2023 Annual 12/26/2024 
SPEAG DAE4 504 01/30/2024 Annual 01/30/2025 
SPEAG E-Field Probe ES3DV3  3076 07/18/2023 Annual 07/18/2024 
SPEAG Dipole CLA13 1016 09/21/2023 Annual 09/21/2024 
Agilent WIRELESS COMMUNICATION E5515C MY48361100 09/21/2023 Annual 09/21/2024 
Agilent Power Meter E4419B MY41291386 09/21/2023 Annual 09/21/2024 
Agilent Power Meter N1911A MY45101406 05/21/2024 Annual 05/21/2025 
Agilent Power Sensor 8481A SG1091286 09/21/2023 Annual 09/21/2024 

H.P Power Sensor 8481A MY41090675 09/21/2023 Annual 09/21/2024 
Agilent Wideband Power Sensor N1921A MY55220026 07/28/2023 Annual 07/28/2024 
Agilent 11636B/Power Divider 58698 01/15/2024 Annual 01/15/2025 
SPEAG DAKS 3.5 1038 01/22/2024 Annual 01/22/2025 
SPEAG Vector Reflectometer 0141013 01/11/2024 Annual 01/11/2025 

H.P Network Analyzer /8753ES JP39240221 12/26/2023 Annual 12/26/2024 
Agilent SIGNAL GENERATOR N5182A MY47070230 03/19/2024 Annual 03/19/2025 

Keysight PSG Vector Signal Generator MY50350097 03/05/2024 Annual 03/05/2025 
EMPOWER RF Power Amplifier  1084 05/21/2024 Annual 05/21/2025 
EMPOWER RF Power Amplifier 1041D/C0508 05/21/2024 Annual 05/21/2025 
EMPOWER RF Power Amplifier 1011 09/21/2023 Annual 09/21/2024 
MICRO LAB LP Filter / LA-15N 10453 09/21/2023 Annual 09/21/2024 
MICRO LAB LP Filter / LA-30N - 09/21/2023 Annual 09/21/2024 
MICRO LAB LP Filter / LA-60N 32011 09/21/2023 Annual 09/21/2024 

Agilent Attenuator (3dB) 8693B MY39260298 08/22/2023 Annual 08/22/2024 
HP Attenuator (3dB) 33340A 02427 08/22/2023 Annual 08/22/2024 
HP Attenuator (20dB) 8493C 09271 08/22/2023 Annual 08/22/2024 

 Agilent  Directional Bridge 86205A  3140A04581 04/22/2024 Annual 04/22/2025 
HP Dual Directional Coupler 16072 09/21/2023 Annual 09/21/2024 
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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-2407-FC009-P 
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Appendix B. – SAR Test Plots 
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Test Laboratory:  HCT CO., LTD 

EUT Type:  RFID Module 

Liquid Temperature: 22.7 ℃ 

Ambient Temperature: 22.8 ℃ 

Test Date:  06/24/2024 

Plot No.: B1 

Communication System: UID 0, RFID (0); Frequency: 13.56 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 14 MHz; σ = 0.756 S/m; εr = 54.306; ρ = 1000 kg/m3  

Phantom section: Flat Section  

DASY5 Configuration: 

• Probe: ES3DV3 - SN3076; ConvF(5.8, 5.8, 5.8) @ 13.56 MHz; Calibrated: 2023-07-18  

• Sensor-Surface: 3mm (Mechanical Surface Detection)  

• Electronics: DAE4 Sn504; Calibrated: 2024-01-30  

• Phantom: ELI V4.0 (20deg probe tilt); Type: QD OVA 001 Bx; Serial: xxxx  

• Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)  

RFID Body Rear ISO15693 26.48kbps/Area Scan (16x13x1): Measurement grid: dx=10mm, dy=10mm 

Maximum value of SAR (measured) = 0.0475 W/kg 

RFID Body Rear ISO15693 26.48kbps/Zoom Scan (9x9x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, 

dz=1.4mm 

Reference Value = 0 V/m; Power Drift = 0.00 dB 

Peak SAR (extrapolated) = 0.212 W/kg 

SAR(1 g) = 0.051 W/kg; SAR(10 g) = 0.019 W/kg 

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid 

Ratio of SAR at M2 to SAR at M1 = 68.1% 

Maximum value of SAR (measured) = 0.0698 W/kg 

  

 0 dB = 0.0698 W/kg = -11.56 dBW/kg 
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 Appendix C. –Verification Plots 
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■Verification Data (13 ㎒) 

 

Test Laboratory: HCT CO., LTD 

Input Power 50 ㎽ 

Liquid Temp: 22.7 ℃ 

Test Date: 06/24/2024 

DUT: CLA-13 - SN1016; Type: CLA-13; Serial: SN1016 

Communication System: UID 0, RFID (0); Frequency: 13 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 13 MHz; σ = 0.724 S/m; εr = 54.349; ρ = 1000 kg/m3  

Phantom section: Flat Section  

DASY5 Configuration: 

• Probe: ES3DV3 - SN3076; ConvF(5.8, 5.8, 5.8) @ 13 MHz; Calibrated: 2023-07-18  

• Sensor-Surface: 3mm (Mechanical Surface Detection)  

• Electronics: DAE4 Sn504; Calibrated: 2024-01-30  

• Phantom: ELI V4.0 (20deg probe tilt); Type: QD OVA 001 Bx; Serial: xxxx  

• Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)  

13MHz Head Verification/Area Scan (24x24x1): Measurement grid: dx=10mm, dy=10mm 

Maximum value of SAR (measured) = 0.0328 W/kg 

 

13MHz Head Verification/Zoom Scan (9x9x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm 

Reference Value = 6.770 V/m; Power Drift = 0.03 dB 

Peak SAR (extrapolated) = 0.0570 W/kg 

SAR(1 g) = 0.029 W/kg; SAR(10 g) = 0.018 W/kg 

Smallest distance from peaks to all points 3 dB below: Larger than measurement grid 

Ratio of SAR at M2 to SAR at M1 = 83% 

Maximum value of SAR (measured) = 0.0337 W/kg 

  

 0 dB = 0.0337 W/kg = -14.72 dBW/kg 
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Appendix D. – Probe Calibration Data 
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Appendix E. – Dipole Calibration Data 
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