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APPENDIX C: TOTAL EXPOSURE RATIO  
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The Total Exposure Ratio (TER) is calculated by combining all SAR measurements and power density 
measurements after normalizing to their respective limits. The general expression is below.  
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The TER shall be less than unity to ensure compliance with the limits. 
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Qualcomm® Smart Transmit algorithm for WWAN adds directly the time-averaged RF exposure from 4G and time-
averaged RFexposure from 5G mmW NR. Smart Transmit algorithm controls the total RF exposure from both 4G 
and 5G mmW NR to not exceed FCC limit. Therefore, per FCC guidance, TER does not need to be evaluated 
directly for the 4G and 5G simultaneous compliance via summation. The following equations are derived later in 
Appendix C. The validation of the time-averaging algorithm and compliance under the Tx varying transmission 
scenario for WWAN technologies are reported in Part 2 report. The report SN could be found in Bibliography 
section.  
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For 5G mmW NR, since there is total design-related uncertainty arising from TxAGC and device-to-device 
variation, the worst-case RF exposure should be determined by accounting for device uncertainty. Therefore, 5G 
mmW NR RF exposure for this DUT is evaluated by reported psPD calculated as:  
 

reported_psPD = PD_design_target+PD_uncertainty  
 
Note that since not all the beams supported by this EUT are measured, reported_psPD cannot be computed 
based on limited measured psPD data. Alternatively, since measured psPD for all the beams will be ≤ 
PD_design_target + PD_uncertainty uncertainty, reported_psPD is computed based on this worst-case psPD as 
shown above. 
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The compliance analysis for simultaneous transmission scenarios of WWAN (4G LTE & 5G mmW NR) with Smart 
Transmit and 4G & WLAN can be found in two reports indicated in the table below.  
 
This appendix demonstrates compliance for the 5G + WLAN/BT scenarios. The report SNs can be found in 
Bibliography section. 
 

 Simultaneous Scenario Evaluation Report 
1.  4G LTE WWAN + WLAN FCC SAR Evaluation Report (Part 1)  
2. 4G LTE WWAN + 5G mmW NR WWAN RF Exposure Part 2 Test Report 

RF exposure compliance with 5G mmW NR WWAN+WLAN simultaneous transmission scenarios is demonstrated 
for various radio configurations below.  
 
Note that the above reported psPD applies to the worst-case surfaces of the DUT at 2mm evaluation distance. 
 
Worst-case PD on other surfaces of the DUT are calculated from simulated PD data (see Power Density 
Simulation Report), by multiplying reported psPD with the highest proportion out of all beams and out of all three 
channels in each band, where the adjustment for each beam/channel is computed as the proportion of “simulated 
PD on desired surface” to “simulated PD on worst-surface”. For example, to determine worst-case PD on front 
surface, highest proportion of (simulated PD on front surface)/(simulated PD on worst surface) was determined 
out of all supported beams and out of all three channels by the DUT in each band. 
 
In some cases, the simulation vs measurement for some surfaces can exceed the device's total uncertainty. In 
those cases, if the measured psPD > simulated adjusted psPD (assuming a linear congruency of the psPD across 
surfaces), then measured psPD should be used towards the simultaneous TX analysis. Table C-1 lists the 
relevant worst-case reported psPD values based on the additional surfaces and evaluation distances needed to 
perform the TER analysis. The highest of the adjusted Reported_psPD and Measured Total psPD was chosen for 
TER analysis and the chosen values are indicated by bolded psPD values. 
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Table C-1 
5G mmW NR FR2 psPD 

 
Note: Adjusted factor is (simulated PD on desired exposure plane)/(PD on worst-surface at 2mm evaluation distance) out of all beams and out 
of all channels. See Power Density Simulation Report. 
 
 

n258 M0 Back 2 0.043 0.310 0.167 0.310
n258 M0 Front 2 1.000 7.130 5.560 7.130
n258 M0 Top 2 0.034 0.243 - 0.243
n258 M0 Bottom 2 0.010 0.072 - 0.072
n258 M0 Right 2 0.477 3.401 2.190 3.401
n258 M0 Left 2 0.015 0.106 - 0.106
n258 M2 Back 2 0.515 3.673 1.920 3.673
n258 M2 Front 2 0.622 4.433 1.890 4.433
n258 M2 Top 2 1.000 7.130 3.730 7.130
n258 M2 Bottom 2 0.007 0.046 - 0.046
n258 M2 Right 2 0.012 0.087 - 0.087
n258 M2 Left 2 0.171 1.222 0.555 1.222
n258 M3 Back 2 0.513 3.660 1.830 3.660
n258 M3 Front 2 0.559 3.987 1.650 3.987
n258 M3 Top 2 0.005 0.033 - 0.033
n258 M3 Bottom 2 1.000 7.130 3.120 7.130
n258 M3 Right 2 0.194 1.381 0.532 1.381
n258 M3 Left 2 0.012 0.087 - 0.087
n261 M0 Back 2 0.039 0.277 0.187 0.277
n261 M0 Front 2 1.000 7.130 4.120 7.130
n261 M0 Top 2 0.038 0.274 - 0.274
n261 M0 Bottom 2 0.015 0.110 - 0.110
n261 M0 Right 2 0.479 3.413 2.280 3.413
n261 M0 Left 2 0.011 0.080 - 0.080
n261 M2 Back 2 0.498 3.548 1.280 3.548
n261 M2 Front 2 0.657 4.681 2.060 4.681
n261 M2 Top 2 1.000 7.130 4.410 7.130
n261 M2 Bottom 2 0.003 0.020 - 0.020
n261 M2 Right 2 0.011 0.081 - 0.081
n261 M2 Left 2 0.192 1.366 0.719 1.366
n261 M3 Back 2 0.511 3.641 2.120 3.641
n261 M3 Front 2 0.623 4.445 2.050 4.445
n261 M3 Top 2 0.001 0.010 - 0.010
n261 M3 Bottom 2 1.000 7.130 4.240 7.130
n261 M3 Right 2 0.174 1.241 0.530 1.241
n261 M3 Left 2 0.010 0.072 - 0.072
n260 M0 Back 2 0.065 0.461 0.154 0.461
n260 M0 Front 2 1.000 7.130 3.330 7.130
n260 M0 Top 2 0.046 0.328 - 0.328
n260 M0 Bottom 2 0.014 0.101 - 0.101
n260 M0 Right 2 0.721 5.138 2.570 5.138
n260 M0 Left 2 0.057 0.405 - 0.405
n260 M2 Back 2 0.725 5.168 3.840 5.168
n260 M2 Front 2 0.502 3.580 2.140 3.580
n260 M2 Top 2 1.000 7.130 5.200 7.130
n260 M2 Bottom 2 0.002 0.015 - 0.015
n260 M2 Right 2 0.009 0.067 - 0.067
n260 M2 Left 2 0.160 1.144 0.155 1.144
n260 M3 Back 2 0.703 5.015 3.060 5.015
n260 M3 Front 2 0.500 3.563 1.730 3.563
n260 M3 Top 2 0.002 0.015 - 0.015
n260 M3 Bottom 2 1.000 7.130 3.810 7.130
n260 M3 Right 2 0.170 1.214 0.311 1.214
n260 M3 Left 2 0.009 0.067 - 0.067

Measured Total 
psPD (W/m2)

Final Reported 
psPD (W/m2)

NR Band Antenna Surface
Evaluation 

Distance (mm)

Adjustment 
Factor due to 

Simulation

Adjusted 
Reported psPD 

(W/m2)
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Table C-2 
5G mmW NR NR Body Total Exposure Ratio with psPD from mmWave Ant M0 

 
 

Table C-3 
5G mmW NR NR Body Total Exposure Ratio with psPD from mmWave Ant M2 

 
 

Table C-4 
5G mmW NR NR Body Total Exposure Ratio with psPD from mmWave Ant M3 

 
*TER for back side between certain antenna pairs was excluded due to the spatial separation of the antennas per 248227 
Section 6.1 and as described in 80-w2112-4 section G.1.3. 
 
  

2.4 GHz WLAN 
Ant 2a 

(3.5dB Backoff)
Reported SAR

2.4 GHz WLAN 
Ant 4a 

(3.5dB Backoff)
Reported SAR

Bluetooth Ant 2a 
(4dB Backoff)
Reported SAR 

Bluetooth Ant 4a 
(3dB Backoff)
Reported SAR 

Bluetooth Ant 2a 
(7dB Backoff)
Reported SAR 

Bluetooth Ant 4a 
(7dB Backoff)
Reported SAR 

5 GHz WLAN 
Ant 4a 

(5.5dB Backoff)
Reported SAR 

5 GHz WLAN 
Ant 5b 

(4dB Backoff)
Reported SAR 

6 GHz WLAN 
Ant 4a 

(5.5dB Backoff)
Reported SAR 

6 GHz WLAN 
Ant 5b 

(4dB Backoff)
Reported SAR 

NB UNII Ant 4a 
(3dB Backoff)
Reported SAR 

NB UNII Ant 5b 
(4dB Backoff)
Reported SAR 

NB UNII Ant 4a  
(7dB Backoff)
Reported SAR 

NB UNII Ant 5b
(7dB Backoff)
Reported SAR 

W/m² W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 + 2 1 + 3 1 + 2 + 3 1 + 8 1 + 9 1 + 8 + 9 1 + 4 1 + 5 1 + 4 + 5 1 + 6 + 8 1 + 7 + 8 1 + 6 + 9 1 + 7 + 9 1 + 6 + 8 + 9 1 + 7 + 8 + 9 1 + 6 + 7 + 8 1 + 6 + 7 + 9 1 + 6 + 7 + 8 + 9 1+10 1+11 1+10+11 1 + 6 + 10 1 + 7 + 10 1 + 6 + 11 1 + 7 + 11 1 + 6 + 10 + 11 1 + 7 + 10 + 11 1 + 6 + 7 + 10 1 + 6 + 7 + 11 1 + 6 + 7 + 10 + 11 1 + 12 1 + 13 1 + 12 + 13 1 + 2 + 14 1 + 3 + 14 1 + 2 + 13 1 + 3 + 13 1 + 2 + 3 + 14 1 + 2 + 3 + 15 1 + 2 + 14 + 15 1 + 3 + 14 + 15 1 + 2 + 3 + 14 + 15 1 + 3 + 4
10.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Reported Value 0.461 0.470 0.474 0.342 0.603 0.162 0.194 0.295 0.067 0.233 0.094 0.479 0.052 0.131 0.020
Ratio to Limit 0.046 0.294 0.296 0.214 0.377 0.101 0.121 0.184 0.042 0.146 0.059 0.299 0.033 0.082 0.013 0.340 0.342 0.636 0.230 0.088 0.272 0.260 0.423 0.637 0.332 0.352 0.189 0.209 0.374 0.394 0.453 0.310 0.495 0.192 0.105 0.250 0.293 0.313 0.206 0.226 0.352 0.372 0.414 0.327 0.473 0.345 0.079 0.378 0.422 0.424 0.372 0.375 0.718 0.649 0.434 0.437 0.730 0.556

Reported Value 7.130 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ratio to Limit 0.713 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713 0.713

Reported Value 0.328 0.012 0.224 0.011 0.268 0.011 0.096 0.026 0.000 0.028 0.000 0.098 0.000 0.019 0.000
Ratio to Limit 0.033 0.008 0.140 0.007 0.168 0.007 0.060 0.016 0.000 0.018 0.000 0.061 0.000 0.012 0.000 0.040 0.173 0.180 0.049 0.033 0.049 0.040 0.200 0.207 0.056 0.109 0.040 0.093 0.056 0.109 0.116 0.100 0.116 0.050 0.033 0.050 0.057 0.110 0.040 0.093 0.057 0.110 0.117 0.100 0.117 0.094 0.033 0.094 0.052 0.185 0.040 0.173 0.192 0.180 0.052 0.185 0.192 0.180

Reported Value 0.110 0.189 0.009 0.172 0.019 0.093 0.019 0.000 0.014 0.003 0.007 0.000 0.007 0.000 0.007
Ratio to Limit 0.011 0.118 0.006 0.108 0.012 0.058 0.012 0.000 0.009 0.002 0.004 0.000 0.004 0.000 0.004 0.129 0.017 0.135 0.011 0.020 0.020 0.119 0.023 0.130 0.069 0.023 0.078 0.032 0.078 0.032 0.081 0.090 0.090 0.013 0.015 0.017 0.071 0.025 0.074 0.027 0.075 0.029 0.083 0.085 0.087 0.011 0.015 0.015 0.129 0.017 0.134 0.021 0.135 0.139 0.134 0.021 0.139 0.124

Reported Value 5.138 0.466 0.000 0.340 0.000 0.160 0.000 0.000 0.386 0.005 0.345 0.000 0.268 0.000 0.120
Ratio to Limit 0.514 0.291 0.000 0.213 0.000 0.100 0.000 0.000 0.241 0.003 0.216 0.000 0.168 0.000 0.075 0.805 0.514 0.805 0.514 0.755 0.755 0.726 0.514 0.726 0.614 0.514 0.855 0.755 0.855 0.755 0.614 0.855 0.855 0.517 0.729 0.733 0.617 0.517 0.829 0.729 0.833 0.733 0.617 0.829 0.833 0.514 0.681 0.681 0.805 0.514 0.973 0.681 0.805 0.880 0.880 0.589 0.880 0.726

Reported Value 0.405 0.000 0.422 0.000 0.541 0.000 0.132 0.352 0.025 0.027 0.000 0.503 0.009 0.179 0.009
Ratio to Limit 0.041 0.000 0.264 0.000 0.338 0.000 0.083 0.220 0.016 0.017 0.000 0.314 0.006 0.112 0.006 0.041 0.304 0.304 0.261 0.056 0.276 0.041 0.379 0.379 0.261 0.343 0.056 0.139 0.276 0.359 0.343 0.139 0.359 0.057 0.041 0.057 0.057 0.140 0.041 0.123 0.057 0.140 0.140 0.123 0.140 0.355 0.046 0.361 0.152 0.416 0.046 0.310 0.416 0.310 0.158 0.422 0.422 0.304

Bottom Edge

Right Edge

Left Edge

Applicable Limit

Back Side

Front Side

Top Edge

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN Ant 2a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + 2.4 GHz 
WLAN Ant 4a 

(3.5dB Backoff) + BT 
Ant 2a 

(4dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN Ant 2a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
5b

(4dB Backoff) + 2.4 
GHz WLAN Ant 2a 
(3.5 dB Backoff)

psPD + NB UNII Ant 
5b

(4dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + NB UNII Ant 
5b 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + NB UNII Ant 
4a 

(3dB Backoff) + NB 
UNII Ant 5b 

(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN Ant 4a 
(5.5dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN Ant 4a
(5.5dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN MIMO

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN MIMO

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN Ant 4a (5.5 
dB backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN Ant 5b (4 dB 
backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN MIMO

psPD + NB UNII Ant 
4a 

(3dB Backoff)

psPD + NB UNII Ant 
5b 

(4dB Backoff)

psPD + 6 GHz WLAN 
MIMO

psPD + BT Ant 2a 
(7dB Backoff) + 

5 GHz WLAN Ant 4a 
(5.5dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

5 GHz WLAN Ant 4a
(5.5dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

5GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

5GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

5GHz WLAN MIMO

psPD + BT Ant 4a 
(7dB Backoff) + 

5GHz WLAN MIMO

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN Ant 4a (5.5 
dB backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN Ant 5b (4 dB 
backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN MIMO

psPD + 6 GHz WLAN 
Ant 4a 

(5.5dB Backoff)

psPD + 6 GHz WLAN 
Ant 5b 

(4dB Backoff)

psPD + BT Ant 2a 
(4dB Backoff) + BT Ant 4a 

(3dB Backoff)

psPD
psPD + 2.4 GHz 
WLAN Ant 2a 

(3.5dB Backoff)

psPD + 2.4 GHz 
WLAN Ant 4a 

(3.5dB Backoff)

psPD + 2.4 GHz 
WLAN MIMO

psPD + 5 GHz 
WLAN Ant 4a 

(5.5dB Backoff)

psPD + 5 GHz 
WLAN Ant 5b 
(4dB Backoff)

psPD + 5 GHz 
WLAN MIMO

psPD + BT Ant 2a 
(4dB Backoff)

psPD + BT Ant 4a 
(3dB Backoff)

2.4 GHz WLAN 
Ant 2a 

(3.5dB Backoff)
Reported SAR

2.4 GHz WLAN 
Ant 4a 

(3.5dB Backoff)
Reported SAR

Bluetooth Ant 2a 
(4dB Backoff)
Reported SAR 

Bluetooth Ant 4a 
(3dB Backoff)
Reported SAR 

Bluetooth Ant 2a 
(7dB Backoff)
Reported SAR 

Bluetooth Ant 4a 
(7dB Backoff)
Reported SAR 

5 GHz WLAN 
Ant 4a 

(5.5dB Backoff)
Reported SAR 

5 GHz WLAN 
Ant 5b 

(4dB Backoff)
Reported SAR 

6 GHz WLAN 
Ant 4a 

(5.5dB Backoff)
Reported SAR 

6 GHz WLAN 
Ant 5b 

(4dB Backoff)
Reported SAR 

NB UNII Ant 4a 
(3dB Backoff)
Reported SAR 

NB UNII Ant 5b 
(4dB Backoff)
Reported SAR 

NB UNII Ant 4a  
(7dB Backoff)
Reported SAR 

NB UNII Ant 5b
(7dB Backoff)
Reported SAR 

W/m² W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 + 2 1 + 3 1 + 2 + 3 1 + 8 1 + 9 1 + 8 + 9 1 + 4 1 + 5 1 + 4 + 5 1 + 6 + 8 1 + 7 + 8 1 + 6 + 9 1 + 7 + 9 1 + 6 + 8 + 9 1 + 7 + 8 + 9 1 + 6 + 7 + 8 1 + 6 + 7 + 9 1 + 6 + 7 + 8 + 9 1+10 1+11 1+10+11 1 + 6 + 10 1 + 7 + 10 1 + 6 + 11 1 + 7 + 11 1 + 6 + 10 + 11 1 + 7 + 10 + 11 1 + 6 + 7 + 10 1 + 6 + 7 + 11 1 + 6 + 7 + 10 + 11 1 + 12 1 + 13 1 + 12 + 13 1 + 2 + 14 1 + 3 + 14 1 + 2 + 13 1 + 3 + 13 1 + 2 + 3 + 14 1 + 2 + 3 + 15 1 + 2 + 14 + 15 1 + 3 + 14 + 15 1 + 2 + 3 + 14 + 15 1 + 3 + 4
10.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Reported Value 5.168 0.470 0.474 0.342 0.603 0.162 0.194 0.295 0.067 0.233 0.094 0.479 0.052 0.131 0.020
Ratio to Limit 0.517 0.294 0.296 0.214 0.377 0.101 0.121 0.184 0.042 0.146 0.059 0.299 0.033 0.082 0.013 0.811 0.813 0.813* 0.701 0.559 0.743 0.731 0.894 0.894* 0.802 0.822 0.660 0.680 0.844 0.864 0.924 0.781 0.966 0.662 0.576 0.721 0.764 0.784 0.677 0.697 0.822 0.842 0.885 0.798 0.944 0.816 0.549 0.849 0.892 0.895 0.843 0.846 0.895* 0.826* 0.905 0.907 0.907* 0.813*

Reported Value 4.681 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ratio to Limit 0.468 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468 0.468

Reported Value 7.130 0.012 0.224 0.011 0.268 0.011 0.096 0.026 0.000 0.028 0.000 0.098 0.000 0.019 0.000
Ratio to Limit 0.713 0.008 0.140 0.007 0.168 0.007 0.060 0.016 0.000 0.018 0.000 0.061 0.000 0.012 0.000 0.721 0.853 0.861 0.729 0.713 0.729 0.720 0.881 0.887 0.736 0.789 0.720 0.773 0.736 0.789 0.796 0.780 0.796 0.731 0.713 0.731 0.737 0.791 0.720 0.773 0.737 0.791 0.797 0.780 0.797 0.774 0.713 0.774 0.732 0.865 0.721 0.853 0.872 0.861 0.732 0.865 0.872 0.860

Reported Value 0.046 0.189 0.009 0.172 0.019 0.093 0.019 0.000 0.014 0.003 0.007 0.000 0.007 0.000 0.007
Ratio to Limit 0.005 0.118 0.006 0.108 0.012 0.058 0.012 0.000 0.009 0.002 0.004 0.000 0.004 0.000 0.004 0.123 0.010 0.128 0.005 0.013 0.013 0.112 0.016 0.124 0.063 0.016 0.071 0.025 0.071 0.025 0.075 0.083 0.083 0.006 0.009 0.011 0.065 0.018 0.067 0.021 0.069 0.023 0.076 0.079 0.081 0.005 0.009 0.009 0.123 0.010 0.127 0.015 0.128 0.133 0.127 0.015 0.133 0.118

Reported Value 0.087 0.466 0.000 0.340 0.000 0.160 0.000 0.000 0.386 0.005 0.345 0.000 0.268 0.000 0.120
Ratio to Limit 0.009 0.291 0.000 0.213 0.000 0.100 0.000 0.000 0.241 0.003 0.216 0.000 0.168 0.000 0.075 0.300 0.009 0.300 0.009 0.250 0.250 0.221 0.009 0.221 0.109 0.009 0.350 0.250 0.350 0.250 0.109 0.350 0.350 0.012 0.224 0.227 0.112 0.012 0.324 0.224 0.327 0.227 0.112 0.324 0.327 0.009 0.176 0.176 0.300 0.009 0.467 0.176 0.300 0.375 0.375 0.084 0.375 0.221

Reported Value 1.366 0.000 0.422 0.000 0.541 0.000 0.132 0.352 0.025 0.027 0.000 0.503 0.009 0.179 0.009
Ratio to Limit 0.137 0.000 0.264 0.000 0.338 0.000 0.083 0.220 0.016 0.017 0.000 0.314 0.006 0.112 0.006 0.137 0.400 0.400 0.357 0.152 0.372 0.137 0.475 0.475 0.357 0.439 0.152 0.235 0.372 0.455 0.439 0.235 0.455 0.153 0.137 0.153 0.153 0.236 0.137 0.219 0.153 0.236 0.236 0.219 0.236 0.451 0.142 0.457 0.248 0.512 0.142 0.406 0.512 0.406 0.254 0.518 0.518 0.400

Bottom Edge

Right Edge

Left Edge

Applicable Limit

Back Side

Front Side

Top Edge

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN Ant 2a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + 2.4 GHz 
WLAN Ant 4a 

(3.5dB Backoff) + BT 
Ant 2a 

(4dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN Ant 2a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
5b

(4dB Backoff) + 2.4 
GHz WLAN Ant 2a 
(3.5 dB Backoff)

psPD + NB UNII Ant 
5b

(4dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + NB UNII Ant 
5b 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + NB UNII Ant 
4a 

(3dB Backoff) + NB 
UNII Ant 5b 

(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN Ant 4a 
(5.5dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN Ant 4a
(5.5dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN MIMO

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN MIMO

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN Ant 4a (5.5 
dB backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN Ant 5b (4 dB 
backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN MIMO

psPD + NB UNII Ant 
4a 

(3dB Backoff)

psPD + NB UNII Ant 
5b 

(4dB Backoff)

psPD + 6 GHz WLAN 
MIMO

psPD + BT Ant 2a 
(7dB Backoff) + 

5 GHz WLAN Ant 4a 
(5.5dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

5 GHz WLAN Ant 4a
(5.5dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

5GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

5GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

5GHz WLAN MIMO

psPD + BT Ant 4a 
(7dB Backoff) + 

5GHz WLAN MIMO

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN Ant 4a (5.5 
dB backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN Ant 5b (4 dB 
backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN MIMO

psPD + 6 GHz WLAN 
Ant 4a 

(5.5dB Backoff)

psPD + 6 GHz WLAN 
Ant 5b 

(4dB Backoff)

psPD + BT Ant 2a 
(4dB Backoff) + BT Ant 4a 

(3dB Backoff)

psPD
psPD + 2.4 GHz 
WLAN Ant 2a 

(3.5dB Backoff)

psPD + 2.4 GHz 
WLAN Ant 4a 

(3.5dB Backoff)

psPD + 2.4 GHz 
WLAN MIMO

psPD + 5 GHz 
WLAN Ant 4a 

(5.5dB Backoff)

psPD + 5 GHz 
WLAN Ant 5b 
(4dB Backoff)

psPD + 5 GHz 
WLAN MIMO

psPD + BT Ant 2a 
(4dB Backoff)

psPD + BT Ant 4a 
(3dB Backoff)

2.4 GHz WLAN 
Ant 2a 

(3.5dB Backoff)
Reported SAR

2.4 GHz WLAN 
Ant 4a 

(3.5dB Backoff)
Reported SAR

Bluetooth Ant 2a 
(4dB Backoff)
Reported SAR 

Bluetooth Ant 4a 
(3dB Backoff)
Reported SAR 

Bluetooth Ant 2a 
(7dB Backoff)
Reported SAR 

Bluetooth Ant 4a 
(7dB Backoff)
Reported SAR 

5 GHz WLAN 
Ant 4a 

(5.5dB Backoff)
Reported SAR 

5 GHz WLAN 
Ant 5b 

(4dB Backoff)
Reported SAR 

6 GHz WLAN 
Ant 4a 

(5.5dB Backoff)
Reported SAR 

6 GHz WLAN 
Ant 5b 

(4dB Backoff)
Reported SAR 

NB UNII Ant 4a 
(3dB Backoff)
Reported SAR 

NB UNII Ant 5b 
(4dB Backoff)
Reported SAR 

NB UNII Ant 4a  
(7dB Backoff)
Reported SAR 

NB UNII Ant 5b
(7dB Backoff)
Reported SAR 

W/m² W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg W/kg

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 + 2 1 + 3 1 + 2 + 3 1 + 8 1 + 9 1 + 8 + 9 1 + 4 1 + 5 1 + 4 + 5 1 + 6 + 8 1 + 7 + 8 1 + 6 + 9 1 + 7 + 9 1 + 6 + 8 + 9 1 + 7 + 8 + 9 1 + 6 + 7 + 8 1 + 6 + 7 + 9 1 + 6 + 7 + 8 + 9 1+10 1+11 1+10+11 1 + 6 + 10 1 + 7 + 10 1 + 6 + 11 1 + 7 + 11 1 + 6 + 10 + 11 1 + 7 + 10 + 11 1 + 6 + 7 + 10 1 + 6 + 7 + 11 1 + 6 + 7 + 10 + 11 1 + 12 1 + 13 1 + 12 + 13 1 + 2 + 14 1 + 3 + 14 1 + 2 + 13 1 + 3 + 13 1 + 2 + 3 + 14 1 + 2 + 3 + 15 1 + 2 + 14 + 15 1 + 3 + 14 + 15 1 + 2 + 3 + 14 + 15 1 + 3 + 4
10.0 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Reported Value 5.015 0.470 0.474 0.342 0.603 0.162 0.194 0.295 0.067 0.233 0.094 0.479 0.052 0.131 0.020
Ratio to Limit 0.502 0.294 0.296 0.214 0.377 0.101 0.121 0.184 0.042 0.146 0.059 0.299 0.033 0.082 0.013 0.795 0.798 0.795* 0.686 0.543 0.728 0.715 0.878 0.715* 0.787 0.807 0.645 0.665 0.829 0.849 0.908 0.766 0.950 0.647 0.560 0.706 0.748 0.768 0.662 0.682 0.807 0.827 0.870 0.783 0.928 0.801 0.534 0.833 0.877 0.880 0.828 0.830 0.795* 0.808* 0.890 0.892 0.808* 0.715*

Reported Value 4.445 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Ratio to Limit 0.445 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445 0.445

Reported Value 0.033 0.012 0.224 0.011 0.268 0.011 0.096 0.026 0.000 0.028 0.000 0.098 0.000 0.019 0.000
Ratio to Limit 0.003 0.008 0.140 0.007 0.168 0.007 0.060 0.016 0.000 0.018 0.000 0.061 0.000 0.012 0.000 0.011 0.143 0.151 0.020 0.003 0.020 0.010 0.171 0.178 0.026 0.080 0.010 0.063 0.026 0.080 0.086 0.070 0.086 0.021 0.003 0.021 0.028 0.081 0.010 0.063 0.028 0.081 0.088 0.070 0.088 0.065 0.003 0.065 0.023 0.155 0.011 0.143 0.163 0.151 0.023 0.155 0.163 0.150

Reported Value 7.130 0.189 0.009 0.172 0.019 0.093 0.019 0.000 0.014 0.003 0.007 0.000 0.007 0.000 0.007
Ratio to Limit 0.713 0.118 0.006 0.108 0.012 0.058 0.012 0.000 0.009 0.002 0.004 0.000 0.004 0.000 0.004 0.831 0.719 0.837 0.713 0.722 0.722 0.821 0.725 0.832 0.771 0.725 0.780 0.734 0.780 0.734 0.783 0.792 0.792 0.715 0.717 0.719 0.773 0.727 0.776 0.729 0.777 0.731 0.785 0.787 0.789 0.713 0.717 0.717 0.831 0.719 0.836 0.723 0.837 0.841 0.836 0.723 0.841 0.826

Reported Value 1.381 0.466 0.000 0.340 0.000 0.160 0.000 0.000 0.386 0.005 0.345 0.000 0.268 0.000 0.120
Ratio to Limit 0.138 0.291 0.000 0.213 0.000 0.100 0.000 0.000 0.241 0.003 0.216 0.000 0.168 0.000 0.075 0.429 0.138 0.429 0.138 0.379 0.379 0.351 0.138 0.351 0.238 0.138 0.479 0.379 0.479 0.379 0.238 0.479 0.479 0.141 0.354 0.357 0.241 0.141 0.454 0.354 0.457 0.357 0.241 0.454 0.457 0.138 0.306 0.306 0.429 0.138 0.597 0.306 0.429 0.504 0.504 0.213 0.504 0.351

Reported Value 0.087 0.000 0.422 0.000 0.541 0.000 0.132 0.352 0.025 0.027 0.000 0.503 0.009 0.179 0.009
Ratio to Limit 0.009 0.000 0.264 0.000 0.338 0.000 0.083 0.220 0.016 0.017 0.000 0.314 0.006 0.112 0.006 0.009 0.272 0.272 0.229 0.024 0.244 0.009 0.347 0.347 0.229 0.311 0.024 0.107 0.244 0.327 0.311 0.107 0.327 0.026 0.009 0.026 0.026 0.108 0.009 0.091 0.026 0.108 0.108 0.091 0.108 0.323 0.014 0.329 0.121 0.384 0.014 0.278 0.384 0.278 0.126 0.390 0.390 0.272

Bottom Edge

Right Edge

Left Edge

Applicable Limit

Back Side

Front Side

Top Edge

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN Ant 2a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff)  + NB 
UNII Ant 5b 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + 2.4 GHz 
WLAN Ant 4a 

(3.5dB Backoff) + BT 
Ant 2a 

(4dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN Ant 2a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
5b

(4dB Backoff) + 2.4 
GHz WLAN Ant 2a 
(3.5 dB Backoff)

psPD + NB UNII Ant 
5b

(4dB Backoff) + 2.4 
GHz WLAN Ant 4a 

(3.5dB Backoff)

psPD + NB UNII Ant 
4a 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + NB UNII Ant 
5b 

(7dB Backoff) + 2.4 
GHz WLAN MIMO

psPD + NB UNII Ant 
4a 

(3dB Backoff) + NB 
UNII Ant 5b 

(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN Ant 4a 
(5.5dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN Ant 4a
(5.5dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

6GHz WLAN MIMO

psPD + BT Ant 4a 
(7dB Backoff) + 

6GHz WLAN MIMO

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN Ant 4a (5.5 
dB backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN Ant 5b (4 dB 
backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 6GHz 

WLAN MIMO

psPD + NB UNII Ant 
4a 

(3dB Backoff)

psPD + NB UNII Ant 
5b 

(4dB Backoff)

psPD + 6 GHz WLAN 
MIMO

psPD + BT Ant 2a 
(7dB Backoff) + 

5 GHz WLAN Ant 4a 
(5.5dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

5 GHz WLAN Ant 4a
(5.5dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

5GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 4a 
(7dB Backoff) + 

5GHz WLAN Ant 5b 
(4dB Backoff)

psPD + BT Ant 2a 
(7dB Backoff) + 

5GHz WLAN MIMO

psPD + BT Ant 4a 
(7dB Backoff) + 

5GHz WLAN MIMO

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN Ant 4a (5.5 
dB backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN Ant 5b (4 dB 
backoff)

psPD + BT Ant 2a 
(7dB backoff) + BT 

Ant 4a (7dB 
Backoff) + 5GHz 

WLAN MIMO

psPD + 6 GHz WLAN 
Ant 4a 

(5.5dB Backoff)

psPD + 6 GHz WLAN 
Ant 5b 

(4dB Backoff)

psPD + BT Ant 2a 
(4dB Backoff) + BT Ant 4a 

(3dB Backoff)

psPD
psPD + 2.4 GHz 
WLAN Ant 2a 

(3.5dB Backoff)

psPD + 2.4 GHz 
WLAN Ant 4a 

(3.5dB Backoff)

psPD + 2.4 GHz 
WLAN MIMO

psPD + 5 GHz 
WLAN Ant 4a 

(5.5dB Backoff)

psPD + 5 GHz 
WLAN Ant 5b 
(4dB Backoff)

psPD + 5 GHz 
WLAN MIMO

psPD + BT Ant 2a 
(4dB Backoff)

psPD + BT Ant 4a 
(3dB Backoff)
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TER for back side between Ant M2 and Ant 2a, was excluded due to the spatial separation of the antennas per 248227 
Section 6.1 and as described in 80-w2112-4 section G.1.3. TER for back side between Ant M3 and Ant 4a is also excluded 
due to spatial separation. In the below plots, it is demonstrated that the -10 dB contours of the SAR distributions have no 
overlap with the area for power density. The spatial separation analysis between the SAR distributions of Ant 2a and Ant 4a 
can be found in the Part 1 SAR report. 
 

Back Side Spatial Separation Plots 
Figure C-1  

Back Side Spatial Separation for Antenna M2 and Antenna 2a 

 
 

Figure C-2  
Back Side Spatial Separation for Antenna M3 and Antenna 4a 
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Notes:  
1. Worst-case power density results for each test configuration among all supported bands were considered for TER 

analysis.  
2. Per KDB Publication 248227 D01v02r02, SAR for MIMO was evaluated by following the simultaneous SAR provisions 

from KDB Publication 447498 D01v06 by evaluating the sum of the 1g SAR values of each antenna transmitting 
independently.  

3. Per FCC guidance, for power density measurements, a test separation distance of 2 mm was used for tablet configuration 
due to probe restraints. 

4. The worst-case between Adjusted Reported_psPD and Measured Total psPD was chosen for TER analysis. The bolded 
psPD values in Table C-1 indicate the worst-case Reported psPD used in TER analysis. 

5. Per FCC guidance, the positions that are not required to be evaluated for tablet SAR are not considered for TER analysis. 
 
The above numerical summed PD and SAR for all the worst-case simultaneous transmission conditions were below the Total 
Exposure Ratio. Therefore, the above analysis is sufficient to determine no further test cases are required and that 
simultaneous transmission is compliant to the FCC RF Exposure Limit.  
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Mathematical Derivation of TER Compliance 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑅𝑅𝑅𝑅 =  𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑅𝑅𝑅𝑅 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑅𝑅𝑅𝑅 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊  ≤  1.0           (1) 
 
Since WWAN Smart Transmit algorithm adds directly the time-averaged RF exposure from 4G and time-averaged 
RF exposure from 5G mmW NR, per chipset manufacturer’s guidance, Normalized RF exposure from 4G and 
from 5G mmW NR could be assumed as 
 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑧𝑧𝑧𝑧𝑧𝑧 𝑅𝑅𝑅𝑅𝑅𝑅 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 =  4𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆
4𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

+ 5𝐺𝐺 𝑚𝑚𝑚𝑚𝑚𝑚 𝑁𝑁𝑅𝑅 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
5𝐺𝐺 𝑚𝑚𝑚𝑚𝑚𝑚 𝑁𝑁𝑅𝑅 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

 ≤  1.0           (2) 
 
Smart Transmit algorithm assumes that 4G and 5G mmW NR hotspots are co-located and therefore: 
 
Time Averaged WWAN = [ x(t)×A] +[(1-x(t))×B] ≤ 1.0 Normalized Limit            (3) 

 
A = Max normalized time-averaged SAR exposure from 4G 
B = Max normalized time-averaged PD exposure from 5G mmW NR 
 

x(t) = Ranges between [0,1] 
x(t)× A = Percentage of normalized time-averaged RF exposure from 4G  
(1-x(t))× B = Remaining percentage of RF exposure contribution from 5G mmW NR  
 
Smart Transmit controls “x” in real time such that the sum of these exposures never exceeds 1.0 Normalized 
Limit. If the equations below (4a, 4b) are proven, then, mathematically equation (5) would be proven.  
 

𝐴𝐴 + 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛. 𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 ≤ 1.0 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑙𝑙𝑙𝑙𝑚𝑚𝑖𝑖𝑖𝑖               (4a) 

𝐵𝐵 + 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛. 𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 ≤ 1.0 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙               (4b) 

[𝑥𝑥(𝑡𝑡)× 𝐴𝐴] + [(1−𝑥𝑥(𝑡𝑡))×𝐵𝐵] + 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛. 𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 ≤ 1.0 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙             (5) 
 
Without 5G mmW NR, Smart Transmit limits the maximum RF exposure contributed from 4G to 100% normalized 
exposure. Therefore, 
Smart Tx WWAN: A = max (normalized SAR exposure from 4G) ≤ 1.0 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙                   (6a) 
Smart Tx WWAN: B = max (normalized PD exposure from 5G mmW NR)≤ 1.0 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙                                                               (6b) 

 
To demonstrate simultaneous transmission compliance in equation (1), below equations (7a & 7b) obtained by 
combining equations (4a & 4b) and (6a & 6b), should be proven for simultaneous transmission compliance: 
 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑅𝑅𝑅𝑅 =  𝑁𝑁𝑜𝑜𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑆𝑆𝑆𝑆𝑆𝑆 4𝐺𝐺 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑆𝑆𝑆𝑆𝑆𝑆 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 ˂ 1.0         (7a) 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑅𝑅𝑅𝑅 =    𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 5𝐺𝐺 𝑚𝑚𝑚𝑚𝑚𝑚 𝑁𝑁𝑁𝑁 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 + 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑆𝑆𝑆𝑆𝑆𝑆 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 ˂ 1.0         
                        (7b) 
 
which are re-written as: 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑅𝑅𝑅𝑅 =  4𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆

4𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿
+ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑆𝑆𝑆𝑆𝑆𝑆

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿
 ˂ 1                                                (8a) 

 
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑅𝑅𝑅𝑅𝑅𝑅 =  5𝐺𝐺 𝑚𝑚𝑚𝑚𝑚𝑚 𝑁𝑁𝑁𝑁 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

5𝐺𝐺 𝑚𝑚𝑚𝑚𝑚𝑚 𝑁𝑁𝑁𝑁 𝑝𝑝𝑝𝑝𝑃𝑃𝑃𝑃 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿
+ 𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑆𝑆𝑆𝑆𝑆𝑆

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿
 ˂ 1                                                       (8b) 

 
Analysis for equation (8a) is performed in Section 11 of FCC SAR Evaluation Report (Part 1). Analysis for 
equation (8b) is performed in this appendix, Tables C-2, C-3. and C-4. 


