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Appendix A.8 Dipole Calibration certificate (D2600V2_1050) 
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Appendix A.9 Dipole Calibration certificate (D5GHzV2_1293) 
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Appendix A.10 Justification for Extended SAR Dipole Calibrations 

Instead of the typical annual calibration recommended by measurement standards, longer 

calibration intervals of up to three years may be considered when it is demonstrated that the SAR 

target, impedance and return loss of a dipole have remain stable according to the following 

requirements 

 

KDB 865664 D01v01r04 requirements 

a) Return loss: < - 20 dB, within 20 % of previous measurement 

b) Impedance: within 5 Ω from previous measurement. 

750 ㎒ 

Dipole Antenna Head/Body 
Date of 

Measurement 

Return Loss 

(㏈) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D750V3 
SN 1183 

Head 
2018.09.03 -26.9 

5.95 
54.2 

0.5 
2019.09.02 -25.3 53.7 

  
 
< Figure 1. Measurement result of Head Return Loss>    < Figure 2. Measurement result of Head Impedance> 
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2450 ㎒ 

Dipole Antenna Head/Body 
Date of 

Measurement 

Return Loss 

(㏈) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D2450V2 
SN 895 

Head 
2018.07.24 -27.9 

8.3 
53.8 

1.2 
2019.07.24 -25.6 55.0 

 

  
   
< Figure 1. Measurement result of Head Return Loss>    < Figure 2. Measurement result of Head Impedance> 
 

2600 ㎒ 

Dipole Antenna Head/Body 
Date of 

Measurement 

Return Loss 

(㏈) 
△ % 

Impedance 
(Ω) 

Δ Ω 

D2600V2 
SN 1050 

Head 
2018.07.26 -22.3 

2.24 
48.7 

0.8 
2019.07.25 -22.8 47.9 

 

  
    
< Figure 1. Measurement result of Head Return Loss>    < Figure 2. Measurement result of Head Impedance> 
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c) Extrapolated peak SAR: within 15% of that reported in the calibration data 
 

Dipole Antenna Head/Body 
Date of 

Measurement 
extrapolated peak SAR (W/kg) △ % 

D750V3 
SN 1183 

Head 

2018.09.03 12.32 - 

2020-06-21 11.36 7.79  

2020-06-22 12.24 0.65  

D2450V2 
SN 895 

Head 

2018.07.24 104.4 - 

2020-05-25 116.0 11.11  

2020-05-26 115.0 10.15  

2020-06-17 116.0 11.11  

2020-06-21 112.0 7.28  

2020-06-22 116.0 11.11  

D2600V2 
SN 1050 

Head 

2018.07.26 115.6 - 

2020-05-08 118.0 2.08  

2020-06-13 125.0 8.13  
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Appendix B. SAR Tissue Specification 
The brain mixtures consist of a viscous gel using hydrox-ethl cellullose(HEC) gelling agent and saline 
solution. Preservation with a bacteriacide is added and visual inspection is made to make sure air 
bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper dielectric 
constant (permittivity) and conductivity of the desired tissue. 

Frequency (㎒) 750 ~ 835 1 750 1 900  2 450 
5 200 ~  
5 800 

Tissue Type Head Body Head Body Head Body Head Body Head Body 

Ingredient  % by weight 

Water 40.29 51.97 53.00 68.00 55.00 70.50 72.00 73.00 65.52 80.00 

Salt (NaCl) 1.38 0.93 0.40 0.20 0.35 0.30 0.10 0.10 0 0 

Sugar 57.90 47.00 0 0 0 0 0 0 0 0 

HEC 0.24 0 0 0 0 0 0 0 0 0 

Bactericide 0.19 0.10 0 0 0 0 0 0 0 0 

Triton X-100 0 0 0 0 0 0 20.00 0 17.24 0 

DGBE 0 0 46.60 31.80 44.65 29.20 0 26.90 0 0 

Diethylene glycol hexyl ether 0 0 0 0 0 0 7.90 0 17.24 0 

Polysorbate (Tween) 80 0 0 0 0 0 0 0 0 0 20.00 

Tissue parameter target by C. Gabriel and G. Harts grove. 

Salt: 99 % Pure Sodium Chloride 
Water: De-ionized, 16 M resistivity 

Sucrose: 98 % Pure Sucrose 
HEC: Hydroxyethyl Cellulose 

DGBE: 99 % Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy) ethanol] 
Triton X-100(ultra-pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethybutyl)phenyl] ether 
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Appendix C. Dynamic Antenna Tuner Testing 

C.1 Dynamic Antenna Tuning 

 

Per April 2019 TCB Workshop Notes, SAR is measured according to required procedures with 
dynamic tuner active allowing device to automatically tune. Auto-tune state determined by device 
during normal SAR measurement verified and listed alongside the reported SAR results.  

Additional single point SAR measurements to verify other tuner configurations result in equivalent or 
lower SAR value. 

The additional tuner hardware has no influence on the antenna characteristics, other impedance 
matching. 
 

i) Total number tuner states divided evenly among each supported band / air interface and 
exposure condition combination 

ii) Tuner state is established remotely so that the device is not moved for the entire series of single 
point SAR measurements for the tuner states in each combination 

iii) Single point measurements performed at the peak SAR location of the highest measured SAR 
configuration for each combination. SAR probe remains stationary throughout the entire series of 
single point measurements for each combination 

iiii) If any single point SAR measurement result is > 1.2 W/kg for a band/exposure condition 
combination set, all supported tuner states are evaluated with single point SAR measurements 
for the combination. 

 
To evaluate all the tuner states, the 120 tuner states were divided among the aggregate band, mode 
and exposure combinations. Single point time-sweep measurements were performed at the peak 
SAR location determined by the zoom scan of the configuration with the highest reported SAR for 
each combination.  
 
The tuner state was able to be established remotely so that the device was not moved for the entire 
series of single point SAR for the tuner states in each combination. The SAR probe remained 
stationary at the same position throughout the entire series of single point measurements for each 
combination. When the single point SAR or 1g SAR was > 1.2 W/kg for a particular 
band/mode/exposure condition, point SAR measurements were made for all 120 states. 
 
The operational description contains more information about the design and implementation of the 
dynamic antenna tuning. 
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C.2 Dynamic Antenna Tuner Test Result 

C.2.1 Body SAR data 

 
WCDMA Band II WCDMA Band IV WCDMA Band V LTE B.2 

RMC RMC RMC QPSK, 20 MHz, 50 RB, 24 RB Offset 

Test Position Top Test Position Top Test Position Top Test Position Top 

Distance (mm) 0 Distance (mm) 0 Distance (mm) 0 Distance (mm) 0 

Frequency (MHz) 1 880.0 Frequency (MHz) 1 732.4 Frequency (MHz) 836.6 Frequency (MHz) 1 900.0 

Channel 9400 Channel 1412 Channel 4183 Channel 19100 

Measured 1g SAR 
(W/kg) 

0.794 
Measured 1g SAR 

(W/kg) 
0.559 

Measured 1g SAR 
(W/kg) 

0.610 
Measured 1g SAR 

(W/kg) 
0.811 

Average Value of Time Sweep (W/kg) Average Value of Time Sweep (W/kg) Average Value of Time Sweep (W/kg) Average Value of Time Sweep (W/kg) 

Auto-Tune 
(State 9) 

2.106 
Auto-Tune 
(State 10) 

1.616 
Auto-Tune 
(State 33) 

1.997 
Auto-Tune 
(State 6) 

2.047 

State 0 1.957 State 0 1.288 State 0 1.121 State 0 1.991 

State 1 1.994 State 1 1.344 State 1 1.400 State 1 2.015 

State 2 2.005 State 2 1.355 State 2 1.443 State 2 2.022 

State 3 2.010 State 3 1.358 State 3 1.485 State 3 2.026 

State 4 2.022 State 4 1.375 State 4 1.572 State 4 2.030 

State 5 2.022 State 5 1.380 State 5 1.663 State 5 2.030 

State 6 2.048 State 6 1.440 State 6 1.838 State 6 2.051 

State 7 2.065 State 7 1.467 State 7 1.949 State 7 2.043 

State 8 2.098 State 8 1.521 State 8 1.909 State 8 2.022 

State 9 2.102 State 9 1.573 State 9 1.578 State 9 2.021 

State 10 2.075 State 10 1.615 State 10 1.232 State 10 1.975 

State 11 1.990 State 11 1.567 State 11 0.820 State 11 1.876 

State 12 1.759 State 12 1.422 State 12 0.434 State 12 1.656 

State 13 1.665 State 13 1.020 State 13 0.629 State 13 1.778 

State 14 1.726 State 14 1.089 State 14 0.830 State 14 1.829 

State 15 1.743 State 15 1.098 State 15 0.858 State 15 1.843 

State 16 1.756 State 16 1.113 State 16 0.880 State 16 1.859 

State 17 1.780 State 17 1.145 State 17 0.918 State 17 1.879 

State 18 1.782 State 18 1.153 State 18 0.940 State 18 1.878 

State 19 1.839 State 19 1.226 State 19 0.911 State 19 1.924 

State 20 1.866 State 20 1.284 State 20 0.788 State 20 1.956 

State 21 1.921 State 21 1.349 State 21 0.604 State 21 1.983 

State 22 1.923 State 22 1.432 State 22 0.366 State 22 1.982 

State 23 1.903 State 23 1.450 State 23 0.250 State 23 1.943 

State 24 1.798 State 24 1.400 State 24 0.154 State 24 1.808 

State 25 1.505 State 25 1.166 State 25 0.080 State 25 1.508 

State 26 1.847 State 26 1.380 State 26 1.238 State 26 1.827 

State 27 1.871 State 27 1.429 State 27 1.525 State 27 1.850 

State 28 1.881 State 28 1.434 State 28 1.566 State 28 1.852 

State 29 1.887 State 29 1.444 State 29 1.604 State 29 1.865 

State 30 1.895 State 30 1.464 State 30 1.688 State 30 1.867 

State 31 1.895 State 31 1.468 State 31 1.765 State 31 1.869 

State 32 1.917 State 32 1.496 State 32 1.922 State 32 1.870 

State 33 1.926 State 33 1.531 State 33 1.975 State 33 1.863 

State 34 1.923 State 34 1.554 State 34 1.878 State 34 1.850 

State 35 1.875 State 35 1.562 State 35 1.506 State 35 1.791 

State 36 1.816 State 36 1.548 State 36 1.159 State 36 1.719 

State 37 1.674 State 37 1.456 State 37 0.773 State 37 1.582 

State 38 1.405 State 38 1.247 State 38 0.413 State 38 1.318 

State 39 0.208 State 39 0.289 State 39 1.304 State 39 0.193 

State 40 0.252 State 40 0.341 State 40 1.653 State 40 0.232 

State 41 0.252 State 41 0.342 State 41 1.702 State 41 0.231 

State 42 0.251 State 42 0.344 State 42 1.740 State 42 0.230 

State 43 0.255 State 43 0.350 State 43 1.812 State 43 0.233 

State 44 0.271 State 44 0.368 State 44 1.873 State 44 0.247 

State 45 0.278 State 45 0.380 State 45 1.891 State 45 0.249 

State 46 0.290 State 46 0.395 State 46 1.759 State 46 0.258 

State 47 0.294 State 47 0.403 State 47 1.462 State 47 0.258 

State 48 0.291 State 48 0.396 State 48 0.978 State 48 0.251 

State 49 0.276 State 49 0.372 State 49 0.695 State 49 0.235 

State 50 0.242 State 50 0.320 State 50 0.435 State 50 0.205 

State 51 0.175 State 51 0.223 State 51 0.226 State 51 0.148 

State 52 1.804 State 52 1.200 State 52 0.697 State 52 1.835 

State 53 1.878 State 53 1.272 State 53 0.892 State 53 1.900 

State 54 1.898 State 54 1.286 State 54 0.913 State 54 1.911 

State 55 1.912 State 55 1.299 State 55 0.927 State 55 1.918 

State 56 1.932 State 56 1.327 State 56 0.950 State 56 1.944 
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State 57 1.935 State 57 1.337 State 57 0.952 State 57 1.936 

State 58 1.981 State 58 1.392 State 58 0.879 State 58 1.976 

State 59 2.003 State 59 1.437 State 59 0.730 State 59 2.000 

State 60 1.997 State 60 1.476 State 60 0.549 State 60 1.989 

State 61 1.932 State 61 1.471 State 61 0.334 State 61 1.923 

State 62 1.817 State 62 1.418 State 62 0.231 State 62 1.807 

State 63 1.594 State 63 1.276 State 63 0.144 State 63 1.593 

State 64 1.201 State 64 0.959 State 64 0.077 State 64 1.204 

State 65 0.217 State 65 0.314 State 65 1.032 State 65 0.201 

State 66 0.288 State 66 0.414 State 66 1.173 State 66 0.262 

State 67 0.293 State 67 0.422 State 67 1.152 State 67 0.266 

State 68 0.296 State 68 0.430 State 68 1.125 State 68 0.268 

State 69 0.310 State 69 0.453 State 69 1.036 State 69 0.279 

State 70 0.332 State 70 0.486 State 70 0.933 State 70 0.301 

State 71 0.370 State 71 0.550 State 71 0.665 State 71 0.329 

State 72 0.412 State 72 0.609 State 72 0.464 State 72 0.361 

State 73 0.448 State 73 0.647 State 73 0.313 State 73 0.386 

State 74 0.467 State 74 0.615 State 74 0.179 State 74 0.399 

State 75 0.432 State 75 0.518 State 75 0.123 State 75 0.372 

State 76 0.332 State 76 0.355 State 76 0.078 State 76 0.293 

State 77 0.182 State 77 0.179 State 77 0.042 State 77 0.168 

State 78 0.184 State 78 0.246 State 78 1.260 State 78 0.173 

State 79 0.218 State 79 0.288 State 79 1.618 State 79 0.204 

State 80 0.219 State 80 0.290 State 80 1.669 State 80 0.204 

State 81 0.219 State 81 0.290 State 81 1.707 State 81 0.203 

State 82 0.222 State 82 0.297 State 82 1.782 State 82 0.205 

State 83 0.234 State 83 0.311 State 83 1.848 State 83 0.217 

State 84 0.242 State 84 0.325 State 84 1.859 State 84 0.221 

State 85 0.252 State 85 0.339 State 85 1.707 State 85 0.229 

State 86 0.256 State 86 0.346 State 86 1.402 State 86 0.229 

State 87 0.258 State 87 0.344 State 87 0.910 State 87 0.224 

State 88 0.244 State 88 0.323 State 88 0.640 State 88 0.211 

State 89 0.217 State 89 0.280 State 89 0.395 State 89 0.185 

State 90 0.159 State 90 0.197 State 90 0.204 State 90 0.134 

State 91 0.190 State 91 0.261 State 91 1.067 State 91 0.187 

State 92 0.246 State 92 0.343 State 92 1.228 State 92 0.228 

State 93 0.250 State 93 0.351 State 93 1.201 State 93 0.231 

State 94 0.254 State 94 0.360 State 94 1.164 State 94 0.232 

State 95 0.267 State 95 0.381 State 95 1.054 State 95 0.243 

State 96 0.285 State 96 0.407 State 96 0.936 State 96 0.260 

State 97 0.319 State 97 0.464 State 97 0.638 State 97 0.287 

State 98 0.356 State 98 0.519 State 98 0.434 State 98 0.317 

State 99 0.391 State 99 0.561 State 99 0.288 State 99 0.342 

State 100 0.415 State 100 0.551 State 100 0.162 State 100 0.357 

State 101 0.390 State 101 0.467 State 101 0.111 State 101 0.337 

State 102 0.302 State 102 0.321 State 102 0.070 State 102 0.269 

State 103 0.166 State 103 0.159 State 103 0.038 State 103 0.154 

State 104 1.952 State 104 1.305 State 104 1.175 State 104 1.970 

State 105 1.678 State 105 1.033 State 105 0.639 State 105 1.762 

State 106 1.852 State 106 1.391 State 106 1.253 State 106 1.808 

State 107 0.203 State 107 0.286 State 107 1.320 State 107 0.186 

State 108 1.805 State 108 1.206 State 108 0.704 State 108 1.819 

State 109 0.212 State 109 0.307 State 109 1.033 State 109 0.194 

State 110 0.182 State 110 0.243 State 110 1.259 State 110 0.170 

State 111 0.187 State 111 0.258 State 111 1.068 State 111 0.172 

State 112 1.949 State 112 1.306 State 112 1.177 State 112 1.953 

State 113 1.685 State 113 1.033 State 113 0.639 State 113 1.757 

State 114 1.852 State 114 1.390 State 114 1.256 State 114 1.804 

State 115 0.207 State 115 0.287 State 115 1.324 State 115 0.189 

State 116 1.804 State 116 1.206 State 116 0.703 State 116 1.802 

State 117 0.214 State 117 0.309 State 117 1.035 State 117 0.196 

State 118 0.184 State 118 0.245 State 118 1.258 State 118 0.173 

State 119 0.190 State 119 0.260 State 119 1.068 State 119 0.177 
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LTE B.5 LTE B.12 LTE B.13 LTE B.25 

QPSK, 10 MHz, 25 RB, 25 RB Offset QPSK, 10 MHz, 25 RB, 12 RB Offset QPSK, 10 MHz, 25 RB, 12 RB Offset QPSK, 20 MHz, 50 RB, 24 RB Offset 

Test Position Top Test Position Rear Test Position Top Test Position Top 

Distance (mm) 0 Distance (mm) 0 Distance (mm) 0 Distance (mm) 0 

Frequency (MHz) 836.5 Frequency (MHz) 707.5 Frequency (MHz) 782.0 Frequency (MHz) 1 882.5 

Channel 20525 Channel 23095 Channel 23230 Channel 26365 

Measured 1g SAR 
(W/kg) 

0.767 
Measured 1g SAR 

(W/kg) 
0.652 

Measured 1g SAR 
(W/kg) 

0.663 
Measured 1g SAR 

(W/kg) 
0.799 

Average Value of Time Sweep (W/kg) Average Value of Time Sweep (W/kg) Average Value of Time Sweep (W/kg) Average Value of Time Sweep (W/kg) 

Auto-Tune 
(State 8) 

2.537 
Auto-Tune 
(State 10) 

2.343 
Auto-Tune 
(State 33) 

2.449 
Auto-Tune 
(State 6) 

1.936 

State 0 1.382 State 0 1.767 State 0 1.572 State 0 1.887 

State 1 1.722 State 1 2.152 State 1 2.001 State 1 1.904 

State 2 1.773 State 2 2.161 State 2 2.054 State 2 1.909 

State 3 1.834 State 3 2.167 State 3 2.099 State 3 1.911 

State 4 1.940 State 4 2.125 State 4 2.201 State 4 1.914 

State 5 2.063 State 5 2.049 State 5 2.300 State 5 1.912 

State 6 2.316 State 6 1.704 State 6 2.380 State 6 1.934 

State 7 2.487 State 7 1.316 State 7 2.289 State 7 1.932 

State 8 2.533 State 8 0.947 State 8 1.988 State 8 1.933 

State 9 2.118 State 9 0.559 State 9 1.367 State 9 1.900 

State 10 1.670 State 10 0.385 State 10 0.985 State 10 1.863 

State 11 1.117 State 11 0.241 State 11 0.623 State 11 1.766 

State 12 0.587 State 12 0.128 State 12 0.327 State 12 1.547 

State 13 0.748 State 13 1.105 State 13 0.859 State 13 1.695 

State 14 0.998 State 14 1.322 State 14 1.106 State 14 1.747 

State 15 1.034 State 15 1.318 State 15 1.127 State 15 1.770 

State 16 1.063 State 16 1.304 State 16 1.150 State 16 1.769 

State 17 1.111 State 17 1.247 State 17 1.170 State 17 1.789 

State 18 1.144 State 18 1.158 State 18 1.445 State 18 1.784 

State 19 1.117 State 19 0.888 State 19 1.043 State 19 1.830 

State 20 0.967 State 20 0.645 State 20 0.839 State 20 1.854 

State 21 0.740 State 21 0.445 State 21 0.607 State 21 1.876 

State 22 0.446 State 22 0.253 State 22 0.354 State 22 1.870 

State 23 0.305 State 23 0.174 State 23 0.241 State 23 1.838 

State 24 0.187 State 24 0.109 State 24 0.149 State 24 1.714 

State 25 0.097 State 25 0.059 State 25 0.079 State 25 1.433 

State 26 1.501 State 26 1.852 State 26 1.695 State 26 1.721 

State 27 1.859 State 27 2.158 State 27 2.111 State 27 1.747 

State 28 1.926 State 28 2.153 State 28 2.179 State 28 1.751 

State 29 1.960 State 29 2.142 State 29 2.204 State 29 1.752 

State 30 2.079 State 30 2.076 State 30 2.291 State 30 1.756 

State 31 2.195 State 31 1.974 State 31 2.364 State 31 1.751 

State 32 2.406 State 32 1.590 State 32 2.394 State 32 1.744 

State 33 2.511 State 33 1.219 State 33 2.225 State 33 1.746 

State 34 2.459 State 34 0.877 State 34 1.870 State 34 1.721 

State 35 2.013 State 35 0.526 State 35 1.278 State 35 1.660 

State 36 1.568 State 36 0.366 State 36 0.923 State 36 1.592 

State 37 1.050 State 37 0.232 State 37 0.590 State 37 1.458 

State 38 0.558 State 38 0.125 State 38 0.314 State 38 1.209 

State 39 1.596 State 39 2.304 State 39 1.907 State 39 0.185 

State 40 2.039 State 40 2.149 State 40 2.358 State 40 0.221 

State 41 2.098 State 41 2.061 State 41 2.453 State 41 0.221 

State 42 2.147 State 42 1.971 State 42 2.414 State 42 0.219 

State 43 2.262 State 43 1.758 State 43 2.412 State 43 0.220 

State 44 2.348 State 44 1.561 State 44 2.376 State 44 0.235 

State 45 2.452 State 45 1.105 State 45 2.072 State 45 0.235 

State 46 2.319 State 46 0.787 State 46 1.672 State 46 0.243 

State 47 1.994 State 47 0.551 State 47 1.243 State 47 0.240 

State 48 1.353 State 48 0.330 State 48 0.755 State 48 0.231 

State 49 0.965 State 49 0.233 State 49 0.530 State 49 0.215 

State 50 0.604 State 50 0.151 State 50 0.335 State 50 0.186 

State 51 0.311 State 51 0.083 State 51 0.180 State 51 0.133 

State 52 0.828 State 52 1.174 State 52 0.938 State 52 1.744 

State 53 1.069 State 53 1.317 State 53 1.153 State 53 1.798 

State 54 1.096 State 54 1.298 State 54 1.157 State 54 1.806 

State 55 1.114 State 55 1.272 State 55 1.170 State 55 1.820 

State 56 1.145 State 56 1.192 State 56 1.165 State 56 1.845 

State 57 1.150 State 57 1.089 State 57 1.135 State 57 1.840 

State 58 1.061 State 58 0.817 State 58 0.975 State 58 1.864 

State 59 0.888 State 59 0.594 State 59 0.757 State 59 1.866 

State 60 0.667 State 60 0.411 State 60 0.550 State 60 1.885 

State 61 0.406 State 61 0.240 State 61 0.325 State 61 1.809 

State 62 0.279 State 62 0.167 State 62 0.225 State 62 1.700 
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State 63 0.175 State 63 0.106 State 63 0.141 State 63 1.502 

State 64 0.093 State 64 0.058 State 64 0.076 State 64 1.143 

State 65 1.225 State 65 1.525 State 65 1.358 State 65 0.192 

State 66 1.413 State 66 1.226 State 66 1.342 State 66 0.250 

State 67 1.382 State 67 1.147 State 67 1.280 State 67 0.254 

State 68 1.367 State 68 1.076 State 68 1.231 State 68 0.255 

State 69 1.262 State 69 0.922 State 69 1.089 State 69 0.265 

State 70 1.136 State 70 0.780 State 70 0.947 State 70 0.286 

State 71 0.814 State 71 0.525 State 71 0.648 State 71 0.309 

State 72 0.571 State 72 0.365 State 72 0.454 State 72 0.337 

State 73 0.386 State 73 0.253 State 73 0.310 State 73 0.358 

State 74 0.221 State 74 0.152 State 74 0.181 State 74 0.365 

State 75 0.152 State 75 0.108 State 75 0.128 State 75 0.339 

State 76 0.095 State 76 0.071 State 76 0.082 State 76 0.270 

State 77 0.052 State 77 0.040 State 77 0.046 State 77 0.157 

State 78 1.525 State 78 2.378 State 78 1.932 State 78 0.167 

State 79 1.981 State 79 2.161 State 79 2.397 State 79 0.195 

State 80 2.044 State 80 2.064 State 80 2.438 State 80 0.195 

State 81 2.102 State 81 1.958 State 81 2.441 State 81 0.194 

State 82 2.207 State 82 1.727 State 82 2.427 State 82 0.195 

State 83 2.310 State 83 1.507 State 83 2.374 State 83 0.207 

State 84 2.394 State 84 1.046 State 84 2.026 State 84 0.209 

State 85 2.265 State 85 0.734 State 85 1.594 State 85 0.215 

State 86 1.891 State 86 0.509 State 86 1.156 State 86 0.214 

State 87 1.257 State 87 0.303 State 87 0.701 State 87 0.207 

State 88 0.883 State 88 0.215 State 88 0.482 State 88 0.194 

State 89 0.545 State 89 0.139 State 89 0.305 State 89 0.169 

State 90 0.278 State 90 0.077 State 90 0.162 State 90 0.123 

State 91 1.273 State 91 1.608 State 91 1.434 State 91 0.170 

State 92 1.491 State 92 1.223 State 92 1.384 State 92 0.218 

State 93 1.455 State 93 1.137 State 93 1.309 State 93 0.221 

State 94 1.421 State 94 1.055 State 94 1.245 State 94 0.223 

State 95 1.285 State 95 0.893 State 95 1.079 State 95 0.232 

State 96 1.137 State 96 0.748 State 96 0.918 State 96 0.249 

State 97 0.779 State 97 0.494 State 97 0.612 State 97 0.272 

State 98 0.531 State 98 0.339 State 98 0.416 State 98 0.298 

State 99 0.352 State 99 0.234 State 99 0.280 State 99 0.318 

State 100 0.198 State 100 0.140 State 100 0.163 State 100 0.328 

State 101 0.136 State 101 0.100 State 101 0.114 State 101 0.308 

State 102 0.086 State 102 0.065 State 102 0.074 State 102 0.248 

State 103 0.046 State 103 0.038 State 103 0.041 State 103 0.145 

State 104 1.402 State 104 1.769 State 104 1.591 State 104 1.879 

State 105 0.751 State 105 1.109 State 105 0.860 State 105 1.694 

State 106 1.514 State 106 1.867 State 106 1.697 State 106 1.725 

State 107 1.590 State 107 2.304 State 107 1.965 State 107 0.180 

State 108 0.829 State 108 1.172 State 108 0.938 State 108 1.738 

State 109 1.222 State 109 1.530 State 109 1.358 State 109 0.186 

State 110 1.520 State 110 2.372 State 110 1.928 State 110 0.165 

State 111 1.271 State 111 1.598 State 111 1.432 State 111 0.168 

State 112 1.410 State 112 1.769 State 112 1.593 State 112 1.877 

State 113 0.751 State 113 1.111 State 113 0.725 State 113 1.693 

State 114 1.517 State 114 1.865 State 114 1.695 State 114 1.722 

State 115 1.590 State 115 2.302 State 115 1.966 State 115 0.182 

State 116 0.827 State 116 1.169 State 116 0.940 State 116 1.741 

State 117 1.226 State 117 1.525 State 117 1.358 State 117 0.188 

State 118 1.518 State 118 2.370 State 118 1.932 State 118 0.166 

State 119 1.272 State 119 1.597 State 119 1.433 State 119 0.171 
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TE B.26 LTE B.66 

QPSK, 15 MHz, 1 RB, 0 RB Offset QPSK, 20 MHz, 50 RB, 24 RB Offset 

Test Position Rear Test Position Top 

Distance (mm) 0 Distance (mm) 0 

Frequency (MHz) 831.5 Frequency (MHz) 1 770.0 

Channel 26865 Channel 132572 

Measured 1g SAR 
(W/kg) 

0.587 
Measured 1g SAR 

(W/kg) 
0.726 

Average Value of Time Sweep (W/kg) Average Value of Time Sweep (W/kg) 

Auto-Tune 
(State 83) 

1.696 
Auto-Tune 
(State 10) 

1.879 

State 0 0.873 State 0 1.656 

State 1 1.171 State 1 1.707 

State 2 1.224 State 2 1.694 

State 3 1.266 State 3 1.724 

State 4 1.357 State 4 1.738 

State 5 1.440 State 5 1.745 

State 6 1.617 State 6 1.788 

State 7 1.663 State 7 1.818 

State 8 1.523 State 8 1.857 

State 9 1.079 State 9 1.852 

State 10 0.771 State 10 1.864 

State 11 0.475 State 11 1.838 

State 12 0.239 State 12 1.642 

State 13 0.476 State 13 1.347 

State 14 0.635 State 14 1.412 

State 15 0.652 State 15 1.429 

State 16 0.667 State 16 1.443 

State 17 0.691 State 17 1.469 

State 18 0.695 State 18 1.477 

State 19 0.637 State 19 1.558 

State 20 0.517 State 20 1.602 

State 21 0.376 State 21 1.675 

State 22 0.221 State 22 1.740 

State 23 0.149 State 23 1.746 

State 24 0.092 State 24 1.688 

State 25 0.049 State 25 1.419 

State 26 0.983 State 26 1.714 

State 27 1.270 State 27 1.753 

State 28 1.322 State 28 1.765 

State 29 1.364 State 29 1.763 

State 30 1.442 State 30 1.777 

State 31 1.526 State 31 1.781 

State 32 1.648 State 32 1.812 

State 33 1.633 State 33 1.824 

State 34 1.435 State 34 1.833 

State 35 0.986 State 35 1.815 

State 36 0.703 State 36 1.761 

State 37 0.437 State 37 1.657 

State 38 0.225 State 38 1.409 

State 39 1.125 State 39 0.291 

State 40 1.552 State 40 0.341 

State 41 1.605 State 41 0.341 

State 42 1.656 State 42 0.340 

State 43 1.723 State 43 0.345 

State 44 1.694 State 44 0.361 

State 45 1.664 State 45 0.369 

State 46 1.385 State 46 0.381 

State 47 1.007 State 47 0.382 

State 48 0.585 State 48 0.370 

State 49 0.391 State 49 0.345 

State 50 0.234 State 50 0.296 

State 51 0.119 State 51 0.208 

State 52 0.524 State 52 1.535 

State 53 0.669 State 53 1.611 

State 54 0.681 State 54 1.626 

State 55 0.689 State 55 1.638 

State 56 0.693 State 56 1.667 

State 57 0.683 State 57 1.669 

State 58 0.592 State 58 1.727 

State 59 0.467 State 59 1.757 

State 60 0.336 State 60 1.787 

State 61 0.198 State 61 1.769 

State 62 0.137 State 62 1.701 
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State 63 0.085 State 63 1.525 

State 64 0.045 State 64 1.166 

State 65 0.804 State 65 0.312 

State 66 0.861 State 66 0.406 

State 67 0.831 State 67 0.414 

State 68 0.795 State 68 0.420 

State 69 0.706 State 69 0.440 

State 70 0.614 State 70 0.471 

State 71 0.410 State 71 0.523 

State 72 0.276 State 72 0.572 

State 73 0.185 State 73 0.606 

State 74 0.105 State 74 0.593 

State 75 0.072 State 75 0.518 

State 76 0.046 State 76 0.372 

State 77 0.025 State 77 0.195 

State 78 1.081 State 78 0.252 

State 79 1.536 State 79 0.293 

State 80 1.590 State 80 0.293 

State 81 1.635 State 81 0.293 

State 82 1.727 State 82 0.297 

State 83 1.767 State 83 0.312 

State 84 1.648 State 84 0.320 

State 85 1.332 State 85 0.330 

State 86 0.943 State 86 0.333 

State 87 0.528 State 87 0.324 

State 88 0.349 State 88 0.306 

State 89 0.209 State 89 0.262 

State 90 0.106 State 90 0.186 

State 91 0.839 State 91 0.267 

State 92 0.901 State 92 0.343 

State 93 0.856 State 93 0.350 

State 94 0.816 State 94 0.356 

State 95 0.708 State 95 0.375 

State 96 0.602 State 96 0.401 

State 97 0.385 State 97 0.448 

State 98 0.254 State 98 0.496 

State 99 0.166 State 99 0.532 

State 100 0.094 State 100 0.530 

State 101 0.064 State 101 0.466 

State 102 0.041 State 102 0.336 

State 103 0.022 State 103 0.175 

State 104 0.893 State 104 1.655 

State 105 0.470 State 105 1.343 

State 106 0.968 State 106 1.711 

State 107 1.106 State 107 0.283 

State 108 0.517 State 108 1.526 

State 109 0.794 State 109 0.304 

State 110 1.070 State 110 0.248 

State 111 0.835 State 111 0.262 

State 112 0.890 State 112 1.653 

State 113 0.467 State 113 1.341 

State 114 0.967 State 114 1.709 

State 115 1.105 State 115 0.284 

State 116 0.518 State 116 1.523 

State 117 0.791 State 117 0.305 

State 118 1.070 State 118 0.248 

State 119 0.835 State 119 0.264 
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Appendix D. Downlink LTE CA RF Conducted Power 

D.1 LTE Downlink Carrier Aggregation 
 

The tables below show the supported frequency bands of the device for DL Inter-band and DL Intra-
band combinations. 

Power measurements were performed on the channel with the highest maximum output power from 
Tune-up Procedure. 

In applying the power measurement procedures of KDB 941225 D05A for DL CA to qualify for UL 
SAR test exclusion, power measurement is required only for the subset in each row with the largest 
combination of frequency bands and CCs  

 

Index 2CC Restriction 
Completely Covered by 
Measurement Superset 

2CC #1 CA_2A-2A N/A No 

2CC #2 CA_2C N/A No 

2CC #3 CA_2A-4A N/A 3CC #1 

2CC #4 CA_2A-5A N/A 3CC #1 

2CC #5 CA_2A-12A N/A No 

2CC #6 CA_2A-13A N/A 3CC #1 

2CC #7 CA_2A-66A N/A No 

2CC #8 CA_4A-4A N/A 3CC #3 

2CC #9 CA_4A-5A N/A 3CC #1 

2CC #10 CA_4A-12A N/A 3CC #3 

2CC #11 CA_4A-13A N/A 3CC #2 

2CC #12 CA_5A-41A B41 SCC Only No 

2CC #13 CA_5A-66A N/A 3CC #4 

2CC #14 CA_12A-66A N/A 3CC #5 

2CC #15 CA_26A-41A B41 SCC Only No 

2CC #16 CA_41A-41A N/A No 

2CC #17 CA_41C N/A 3CC #6 

2CC #18 CA_66A-66A N/A 3CC #4 

2CC #19 CA_66B N/A No 

2CC #20 CA_66C N/A No 

 

Index 3CC Restriction 
Completely Covered by 
Measurement Superset 

3CC #1 CA_2A-4A-5A N/A No 

3CC #2 CA_2A-4A-13A N/A No 

3CC #3 CA_4A-4A-12A N/A No 

3CC #4 CA_5A-66A-66A N/A No 

3CC #5 CA_12A-66A-66A N/A No 

3CC #6 CA_26A-41C B41 SCC Only No 

3CC #7 CA_41A-41C N/A No 

3CC #8 CA_41D N/A No 
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Index 4CC Restriction 
Completely Covered by 
Measurement Superset 

4CC #1 CA_41A-41D N/A No 

4CC #2 CA_41C-41C N/A No 

Note: Only yellow highlight cells need power measurement according to LTE DL CA SAR test 
Exclusion in TCB workshop (April 2018). 
 
In applying the power measurement procedures of KDB 941225 D05A for DL CA to qualify for UL 
SAR test exclusion, power measurement is required only for the CA configuration with the largest 
aggregated DL CA BW in each frequency band, independently for contiguous and non-contiguous 
CA; however, if the same frequency band is used for both contiguous and non-contiguous CA, 
power measurement was performed using the configuration with the largest aggregated BW and 
maximum output power among contiguous and non-contiguous CA. 
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D.2 Downlink Carrier Aggregation RF Conducted Powers 

D.2.1 LTE Band 2 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 

(dBm) 

LTE Single 
Carrier Tx 

Power 

(dBm) 

CA_2A-2A 
LTE 
B2 

20 18900 1880.0 QPSK 1 0 900 1960.0 
LTE 
B2 

20 1100 1980.0 N/A 23.11 23.18 

CA_2C 
LTE 
B2 

20 18900 1880.0 QPSK 1 0 900 1960.0 
LTE 
B2 

20 1098 1979.8 N/A 23.15 23.18 

CA_2A-12A 
LTE 

B2 
20 18900 1880.0 QPSK 1 0 900 1960.0 

LTE 

B12 
10 5095 737.5 N/A 23.17 23.18 

CA_2A-66A 
LTE 
B2 

20 18900 1880.0 QPSK 1 0 900 1960.0 
LTE 
B66 

20 66786 2145.0 N/A 23.08 23.18 

CA_2A-4A-

5A 

LTE 

B2 
20 18900 1880.0 QPSK 1 0 900 1960.0 

LTE 

B4 
20 2175 2132.5 

LTE 

B5 
10 2525 881.5 23.10 23.83 

CA_2A-4A-
13A 

LTE 
B2 

20 18900 1880.0 QPSK 1 0 900 1960.0 
LTE 
B4 

20 2175 2132.5 
LTE 
B13 

10 5230 751.0 23.14 23.83 

 

D.2.2 LTE Band 4 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 

Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 

(UL) 

RB 
Size 

(UL) 

RB 
Offset 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 
(dBm) 

LTE Single 
Carrier Tx 

Power 
(dBm) 

CA_2A-4A-

5A 

LTE 

B4 
20 20175 1732.5 QPSK 1 49 2175 2132.5 

LTE 

B2 
20 1100 1980.0 

LTE 

B5 
10 2525 881.5 22.65 22.74 

CA_2A-4A-
13A 

LTE 
B4 

20 20175 1732.5 QPSK 1 49 2175 2132.5 
LTE 
B2 

20 1100 1980.0 
LTE 
B13 

10 5230 751.0 22.71 22.74 

CA_4A-4A-
12A 

LTE 
B4 

20 20300 1745.0 QPSK 1 49 2300 2145.0 
LTE 
B4 

20 2050 2120.0 
LTE 
B12 

10 5095 737.5 22.73 22.92 

 

D.2.3 LTE Band 5 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 

with DL CA 
Enabled 
(dBm) 

LTE Single 

Carrier Tx 
Power 
(dBm) 

CA_5A-41A 
LTE 
B5 

10 20525 836.5 QPSK 1 49 2525 881.5 
LTE 
B41 

20 40620 2593.0 N/A 23.88 23.91 

CA_2A-4A-

5A 

LTE 

B5 
10 20525 836.5 QPSK 1 49 2525 881.5 

LTE 

B2 
20 900 1960.0 

LTE 

B4 
20 2175 2132.5 23.85 23.91 

CA_5A-66A-
66A 

LTE 
B5 

10 20525 836.5 QPSK 1 49 2525 881.5 
LTE 
B66 

20 66786 2145.0 
LTE 
B66 

20 67036 2170.0 23.81 23.91 

D.2.4 LTE Band 12 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 

Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 
(dBm) 

LTE Single 
Carrier Tx 

Power 
(dBm) 

CA_2A-12A 
LTE 

B12 
10 23095 707.5 QPSK 1 49 5095 737.5 

LTE 

B2 
20 900 1960.0 N/A 23.90 23.98 

CA_4A-4A-
12A 

LTE 
B12 

10 23095 707.5 QPSK 1 49 5095 737.5 
LTE 
B4 

20 2300 2145.0 
LTE 
B4 

20 2050 2120.0 23.92 23.98 

CA_12A-66A-

66A 

LTE 

B12 
10 23095 707.5 QPSK 1 49 5095 737.5 

LTE 

B66 
20 66786 2145.0 

LTE 

B66 
20 67036 2170.0 23.88 23.98 
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D.2.5 LTE Band 13 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 

(dBm) 

LTE Single 
Carrier Tx 

Power 

(dBm) 

CA_2A-4A-
13A 

LTE 
B13 

10 23230 782.0 QPSK 1 25 5230 751.0 
LTE 
B2 

20 900 1960.0 
LTE 
B4 

20 2175 2132.5 23.55 23.61 

 

D.2.6 LTE Band 26 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 

Ch. 

(UL) 

Freq. 

[㎒] 

Mod. 

(UL) 

RB 
Size 

(UL) 

RB 
Offset 

(DL) 

Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 

Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 
(dBm) 

LTE Single 
Carrier Tx 

Power 
(dBm) 

CA_26A-41A 
LTE 

B26 
15 26865 831.5 QPSK 1 36 8865 876.5 

LTE 

B41 
20 40620 2593.0 N/A 23.41 23.48 

CA_26A-41C 
LTE 
B26 

15 26865 831.5 QPSK 1 36 8865 876.5 
LTE 
B41 

20 40620 2593.0 
LTE 
B41 

20 40818 2612.8 23.38 23.48 

 

D.2.7 LTE Band 41 as PCC 

 

Combinati

on 

PCC SCC 1 SCC 2 SCC 3 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 

Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

LTE Tx. 
Power 

with DL 
CA 

Enabled 

(dBm) 

LTE 
Single 

Carrier 
Tx 

Power 

(dBm) 

CA-41A-
41A 

LTE 
B41 

20 39750 2506.0 QPSK 1 0 39750 2506.0 
LTE 
B41 

20 41490 2680.0 N/A 23.91 23.95 

CA-41A-
41C 

LTE 
B41 

20 39750 2506.0 QPSK 1 0 39750 2506.0 
LTE 
B41 

20 41490 2680.0 
LTE 
B41 

20 41292 2660.2 N/A 23.88 23.95 

CA-41C-

41A 

LTE 

B41 
20 39750 2506.0 QPSK 1 0 39750 2506.0 

LTE 

B41 
20 39948 2525.8 

LTE 

B41 
20 41490 2680.0 N/A 23.90 23.95 

CA-41D 
LTE 
B41 

20 39750 2506.0 QPSK 1 0 39750 2506.0 
LTE 
B41 

20 39948 2525.8 
LTE 
B41 

20 40146 2545.6 N/A 23.90 23.95 

CA-41A-

41D 

LTE 

B41 
20 39750 2506.0 QPSK 1 0 39750 2506.0 

LTE 

B41 
20 41490 2680.0 

LTE 

B41 
20 41292 2660.2 

LTE 

B41 
20 41094 2640.4 23.85 23.95 

CA-41D-
41A 

LTE 
B41 

20 39750 2506.0 QPSK 1 0 39750 2506.0 
LTE 
B41 

20 39948 2525.8 
LTE 
B41 

20 40146 2545.6 
LTE 
B41 

20 41490 2680.0 23.86 23.95 

CA-41C-
41C 

LTE 
B41 

20 39750 2506.0 QPSK 1 0 39750 2506.0 
LTE 
B41 

20 39948 2525.8 
LTE 
B41 

20 41490 2680.0 
LTE 
B41 

20 41292 2660.2 23.82 23.95 

 

D.2.8 LTE Band 66 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 

with DL CA 
Enabled 
(dBm) 

LTE Single 

Carrier Tx 
Power 
(dBm) 

CA_2A-66A 
LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B2 

20 900 1960.0 N/A 23.02 23.09 

CA_66B 
LTE 

B66 
15 132597 1772.5 QPSK 1 0 67061 2172.5 

LTE 

B66 
5 66968 2163.2 N/A 23.05 23.11 

CA_66C 
LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B66 

20 66838 2150.2 N/A 23.07 23.09 

CA_5A-66A-
66A 

LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B66 

20 66536 2120.0 
LTE 
B5 

10 2525 881.5 23.01 23.09 

CA_12A-66A-

66A 

LTE 

B66 
20 132572 1770.0 QPSK 1 49 67036 2170.0 

LTE 

B66 
20 66536 2120.0 

LTE 

B12 
10 5095 737.5 23.05 23.09 

 

 

http://www.kctl.co.kr/


KCTL Inc. 
65, Sinwon-ro, Yeongtong-gu, 

Suwon-si, Gyeonggi-do, 16677, Korea 

TEL: 82-31-285-0894   FAX: 82-505-299-8311 

www.kctl.co.kr 

Report No.: 
KR20-SPF0026-B 
Page (605) of (638)  

 

 

This test report shall not be reproduced, except in full, without the written approval 
KCTL-TIA002-004/3                                                                  KP20-02161 

 

D.3 LTE Downlink Carrier Aggregation with 4X4 MIMO 

 

This device supports downlink 4x4 MIMO operations for some LTE bands.  

Uplink transmission is limited to a single output stream. When carrier aggregation was applicable, the 

general test selection and setup procedures described in Appendix C.1 were applied. 

According to LTE Test conditions in TCB workshop(May, 2017), SAR is excluded for LTE downlink 

4x4 MIMO operation when uplink output with DL MIMO does not exceed highest uplink output power 

configuration without DL MIMO by more than a 1/4 dB. And for DL MIMO with carrier aggregation, the 

same SAR test exclusion procedure is considered. 

 

Index 2CC Restriction 
Completely Covered by 
Measurement Superset 

2CC #1 CA_2A-[4A] N/A 3CC #1 

2CC #2 CA_2A-[66A] N/A No 

2CC #3 CA_[4A]-4A N/A No 

2CC #4 CA_4A-[4A] N/A No 

2CC #5 CA_[4A]-[4A]  N/A No 

2CC #6 CA_[4A]-5A N/A 3CC #1 

2CC #7 CA_[4A]-12A N/A No 

2CC #8 CA_[4A]-13A N/A 3CC #2 

2CC #9 CA_5A-[66A] N/A 3CC #3 

2CC #10 CA_12A-[66A] N/A 3CC #6 

2CC #11 CA_[66A]-66A N/A 3CC #3 

2CC #12 CA_66A-[66A] N/A 3CC #4 

2CC #13 CA_[66A]-[66A] N/A 3CC #5 

2CC #14 CA_[66B] N/A No 

2CC #15 CA_[66C] N/A No 

 

Index 3CC Restriction 
Completely Covered by 
Measurement Superset 

3CC #1 CA_2A-[4A]-5A N/A No 

3CC #2 CA_2A-[4A]-13A N/A No 

3CC #3 CA_5A-[66A]-66A N/A No 

3CC #4 CA_5A-66A-[66A]  N/A No 

3CC #5 CA_5A-[66A]-[66A]  N/A No 

3CC #6 CA_12A-[66A]-66A N/A No 

3CC #7 CA_12A-66A-[66A]  N/A No 

3CC #8 CA_12A-[66A]-[66A]  N/A No 

Note: “[ ]” is 4X4 MIMO Configuration. 
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D.4 Downlink Carrier Aggregation RF Conducted Powers With 4X4 MIMO 

D.4.1 LTE 4X4 MIMO DL Standalone Powers 

 
LTE 

Band 

BW 

[㎒] 
Ch. Freq. [㎒] Mod. RB Size RB Offset 

4X4 DL MIMO Tx. Power 
(dBm) 

Single Antenna Tx Power 
(dBm) 

4 20 20175 1732.5 QPSK 1 49 23.70 23.74 

66 20 132572 1770.0 QPSK 1 49 22.95 23.09 

D.4.2 LTE Band 2 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 

Freq. 

[㎒] 

Mod. 

(UL) 

RB 
Size 

(UL) 

RB 
Offset 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

LTE Tx. Power 

with DL CA 
Enabled 
(dBm) 

LTE Single 

Carrier Tx 
Power 
(dBm) 

CA_2A-[66A] 
LTE 
B2 

20 18900 1880.0 QPSK 1 0 900 1960.0 
LTE 
B66 

20 66786 2145.0 N/A 23.11 23.18 

CA_2A-[4A]-
5A 

LTE 
B2 

20 18900 1880.0 QPSK 1 0 900 1960.0 
LTE 
B4 

20 2175 2132.5 
LTE 
B5 

10 2525 881.5 23.06 23.18 

CA_2A-[4A]-
13A 

LTE 
B2 

20 18900 1880.0 QPSK 1 0 900 1960.0 
LTE 
B4 

20 2175 2132.5 
LTE 
B13 

10 5230 751.0 23.09 23.18 

 

D.4.3 LTE Band 4 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 

(dBm) 

LTE Single 
Carrier Tx 

Power 

(dBm) 

CA_[4A]-4A 
LTE 
B4 

20 20300 1745.0 QPSK 1 49 2300 2145.0 
LTE 
B4 

20 2050 2120.0 N/A 22.88 22.92 

CA_4A-[4A] 
LTE 
B4 

20 20300 1745.0 QPSK 1 49 2300 2145.0 
LTE 
B4 

20 2050 2120.0 N/A 22.85 22.92 

CA_[4A]-[4A] 
LTE 

B4 
20 20300 1745.0 QPSK 1 49 2300 2145.0 

LTE 

B4 
20 2050 2120.0 N/A 22.87 22.92 

CA_[4A]-12A 
LTE 
B4 

20 20175 1732.5 QPSK 1 49 2175 2132.5 
LTE 
B12 

10 5095 737.5 N/A 22.70 22.74 

CA_2A-[4A]-

5A 

LTE 

B4 
20 20175 1732.5 QPSK 1 49 2175 2132.5 

LTE 

B2 
20 1100 1980.0 

LTE 

B5 
10 2525 881.5 22.66 22.74 

CA_2A-[4A]-
13A 

LTE 
B4 

20 20175 1732.5 QPSK 1 49 2175 2132.5 
LTE 
B2 

20 1100 1980.0 
LTE 
B13 

10 5230 751.0 22.55 22.74 

 

D.4.4 LTE Band 5 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 

Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 
(dBm) 

LTE Single 
Carrier Tx 

Power 
(dBm) 

CA_2A-[4A]-

5A 

LTE 

B5 
10 20525 836.5 QPSK 1 49 2525 881.5 

LTE 

B2 
20 900 1960.0 

LTE 

B4 
20 2175 2132.5 23.80 23.91 

CA_5A-[66A]-
66A 

LTE 
B5 

10 20525 836.5 QPSK 1 49 2525 881.5 
LTE 
B66 

20 66786 2145.0 
LTE 
B66 

20 67036 2170.0 23.84 23.91 

CA_5A-66A-

[66A] 

LTE 

B5 
10 20525 836.5 QPSK 1 49 2525 881.5 

LTE 

B66 
20 66786 2145.0 

LTE 

B66 
20 67036 2170.0 23.77 23.91 

CA_5A-[66A]-
[66A] 

LTE 
B5 

10 20525 836.5 QPSK 1 49 2525 881.5 
LTE 
B66 

20 66786 2145.0 
LTE 
B66 

20 67036 2170.0 23.79 23.91 
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D.4.5 LTE Band 12 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 

(dBm) 

LTE Single 
Carrier Tx 

Power 

(dBm) 

CA_[4A]-12A 
LTE 
B12 

10 23095 707.5 QPSK 1 49 5095 737.5 
LTE 
B4 

20 2300 2145.0 N/A  23.90 23.98 

CA_12A-
[66A]-66A 

LTE 
B12 

10 23095 707.5 QPSK 1 49 5095 737.5 
LTE 
B66 

20 66786 2145.0 
LTE 
B66 

20 67036 2170.0 23.85 23.98 

CA_12A- 

66A-[66A] 

LTE 

B12 
10 23095 707.5 QPSK 1 49 5095 737.5 

LTE 

B66 
20 66786 2145.0 

LTE 

B66 
20 67036 2170.0 23.81 23.98 

CA_12A-
[66A]-[66A] 

LTE 
B12 

10 23095 707.5 QPSK 1 49 5095 737.5 
LTE 
B66 

20 66786 2145.0 
LTE 
B66 

20 67036 2170.0 23.80 23.98 

 

D.4.6 LTE Band 13 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 

Ch. 

(UL) 
Freq. 

[㎒] 

Mod. 
(UL) 
RB 

Size 

(UL) 
RB 

Offset 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 

Ch. 

(DL) 
Freq. 

[㎒] 

LTE Tx. Power 
with DL CA 

Enabled 
(dBm) 

LTE Single 
Carrier Tx 

Power 
(dBm) 

CA_2A-[4A]-

13A 

LTE 

B13 
10 23230 782.0 QPSK 1 25 5230 751.0 

LTE 

B2 
20 900 1960.0 

LTE 

B4 
20 2175 2132.5 23.49 23.61 

 

D.4.7 LTE Band 66 as PCC 

 

Combination 

PCC SCC 1 SCC 2 Power 

Band 
BW 

[㎒] 

(UL) 
Ch. 

(UL) 

Freq. 

[㎒] 

Mod. 

(UL) 

RB 
Size 

(UL) 

RB 
Offset 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

Band 
BW 

[㎒] 

(DL) 
Ch. 

(DL) 

Freq. 

[㎒] 

LTE Tx. Power 

with DL CA 
Enabled 
(dBm) 

LTE Single 

Carrier Tx 
Power 
(dBm) 

CA_2A-[66A] 
LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B2 

20 900 1960.0 N/A 23.05 23.09 

CA_[66B] 
LTE 
B66 

15 132597 1772.5 QPSK 1 0 67061 2172.5 
LTE 
B66 

5 66968 2163.2 N/A 23.01 23.11 

CA_[66C] 
LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B66 

20 66838 2150.2 N/A 22.99 23.09 

CA_5A-[66A]-

66A 

LTE 

B66 
20 132572 1770.0 QPSK 1 49 67036 2170.0 

LTE 

B66 
20 66536 2120.0 

LTE 

B5 
10 2525 881.5 22.95 23.09 

CA_5A-66A-
[66A] 

LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B66 

20 66536 2120.0 
LTE 
B5 

10 2525 881.5 23.01 23.09 

CA_5A-[66A]-

[66A] 

LTE 

B66 
20 132572 1770.0 QPSK 1 49 67036 2170.0 

LTE 

B66 
20 66536 2120.0 

LTE 

B5 
10 2525 881.5 22.98 23.09 

CA_12A-
[66A]-66A 

LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B66 

20 66536 2120.0 
LTE 
B12 

10 5095 737.5 22.95 23.09 

CA_12A- 
66A-[66A] 

LTE 
B66 

20 132572 1770.0 QPSK 1 49 67036 2170.0 
LTE 
B66 

20 66536 2120.0 
LTE 
B12 

10 5095 737.5 22.91 23.09 

CA_12A-

[66A]-[66A] 

LTE 

B66 
20 132572 1770.0 QPSK 1 49 67036 2170.0 

LTE 

B66 
20 66536 2120.0 

LTE 

B12 
10 5095 737.5 22.94 23.09 

 

 

 

 

 

 

 

 

http://www.kctl.co.kr/


KCTL Inc. 
65, Sinwon-ro, Yeongtong-gu, 

Suwon-si, Gyeonggi-do, 16677, Korea 

TEL: 82-31-285-0894   FAX: 82-505-299-8311 

www.kctl.co.kr 

Report No.: 
KR20-SPF0026-B 
Page (608) of (638)  

 

 

This test report shall not be reproduced, except in full, without the written approval 
KCTL-TIA002-004/3                                                                  KP20-02161 

 

Appendix E. Power Reduction Verification 
 
Proximity Sensor Triggering Distance (KDB 616217 §6.2) 
Rear, Right Edge, Right Corner, Left Edge, Left Corner and Top of the DUT was placed 
directly below the flat phantom. The DUT was moved toward the phantom in accordance with 
the steps outlined in KDB 616217 §6.2 to determine the trigger distance for enabling power 
reduction. The DUT was moved away from the phantom to determine the trigger distance for 
resuming full power. 
The DUT featured a visual indicator on its display that showed the status of the proximity 
sensor (Triggered or not triggered).This was used to determine the status of the sensor during 
the proximity sensor assessment as monitoring the output power directly was not practical 
without affecting the measurement. 
It was confirmed separately that the output power was altered according to the proximity 
sensor status indication. This was achieved by observing the proximity sensor status at the 
same time as monitoring the conducted power contains both the full and reduced conducted 
power measurements. 
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LEGEND 
Direction of DUT travel for determination of power reduction triggering point 
Direction of DUT travel for determination of full power resumption triggering point 

 

 

Resulting test positions for SAR mearsurementes 
 

Tissue simulating 
liquid 

Band 
Trigger distance – Rear 

Moving toward 
phantom 

Moving from  
phantom 

Worst case 
distance for SAR 

750 Head 
LTE Band 12 

20mm 20mm 19mm 
LTE Band 13 

850 Head 

GSM 850 

20mm 20mm 19mm 
WCDMA V 

LTE Band 5 

LTE Band 26 

1750 Head 

WCDMA IV 

20mm 20mm 19mm LTE Band 4 

LTE Band 66 

1900 Head 

GSM1900 

20mm 20mm 19mm 
WCDMA II 

LTE Band 2 

LTE Band 25 

2600 Head LTE Band 41 20mm 20mm 19mm 

2450 Head 
WLAN Ant.1 

19mm 19mm 18mm 

5000 Head 19mm 19mm 18mm 

2450 Head 
WLAN Ant.2 

11mm 11mm 10mm 

5000 Head 11mm 11mm 10mm 
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Proximity Sensor Triggering Distance Measurement Results – Rear Side 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 25 24 23 22 21 20 19 18 17 16 

GSM850  
Voice &GPRS 1Tx 

33.39 33.38 33.35 33.38 33.45 22.76 22.85 22.78 22.81 22.85 

GSM850 GPRS2Tx 32.27 32.27 32.29 32.27 32.26 21.71 21.75 21.75 21.70 21.72 

GSM850 GPRS3Tx 30.25 30.20 30.25 30.25 30.17 19.71 19.76 19.73 19.70 19.76 

GSM850 GPRS4Tx 28.31 28.24 28.30 28.35 28.32 17.67 17.74 17.72 17.64 17.66 

GSM1900  
Voice &GPRS 1Tx 

29.85 29.82 29.83 29.87 29.79 21.76 21.83 21.73 21.83 21.81 

GSM1900 GPRS2Tx 28.96 28.95 28.93 28.98 28.87 19.77 19.84 19.83 19.81 19.78 

GSM1900 GPRS3Tx 27.47 27.48 27.44 27.47 27.40 17.92 17.85 17.93 17.89 17.95 

GSM1900 GPRS4Tx 25.43 25.48 25.44 25.39 25.39 15.81 15.88 15.86 15.88 15.93 

WCDMA II 23.13 23.05 23.07 23.05 23.09 13.08 13.11 13.19 13.16 13.16 

WCDMA IV 22.73 22.69 22.71 22.70 22.69 12.76 12.70 12.65 12.68 12.73 

WCDMA V 23.52 23.55 23.52 23.43 23.46 13.86 13.92 13.93 13.83 13.84 

LTE Band 2 23.23 23.18 23.23 23.17 23.23 13.37 13.40 13.44 13.34 13.43 

LTE Band 4 22.78 22.75 22.76 22.80 22.68 12.77 12.72 12.71 12.69 12.71 

LTE Band 5 23.92 23.91 23.87 23.94 23.86 15.11 15.07 15.09 15.14 15.03 

LTE Band 12 24.04 23.94 24.02 24.04 23.95 14.54 14.47 14.52 14.42 14.46 

LTE Band 13 23.57 23.67 23.61 23.63 23.65 13.90 13.89 13.82 13.80 13.86 

LTE Band 25 23.33 23.35 23.42 23.42 23.42 13.43 13.33 13.41 13.38 13.42 

LTE Band 26 23.49 23.47 23.45 23.44 23.44 13.96 14.00 14.04 14.01 13.96 

LTE Band 41 24.01 23.92 23.92 23.97 23.98 13.93 13.97 13.94 13.99 13.97 

LTE Band 66 23.06 23.06 23.03 23.07 23.14 13.20 13.26 13.25 13.31 13.31 
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Proximity Sensor Triggering Distance Measurement Results – Rear Side (Ant.1) 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 24 23 22 21 20 19 18 17 16 15 

2.4 GHz 802.11b 19.83 19.84 19.81 19.84 19.78 12.19 12.19 12.19 12.24 12.24 

2.4 GHz 802.11g 18.27 18.23 18.15 18.21 18.23 12.37 12.27 12.34 12.25 12.34 

2.4 GHz 802.11n 16.86 16.96 16.94 16.95 16.91 12.54 12.59 12.50 12.57 12.54 

5 GHz 802.11a 17.73 17.69 17.76 17.73 17.80 8.64 8.60 8.62 8.58 8.60 

5 GHz 802.11n 20MHz 16.67 16.66 16.72 16.74 16.65 8.63 8.53 8.56 8.57 8.53 

5 GHz 802.11n 40MHz 16.83 16.91 16.87 16.86 16.89 8.82 8.82 8.90 8.84 8.88 

5 GHz 802.11ac 20MHz 16.87 16.89 16.91 16.83 16.82 8.80 8.75 8.74 8.70 8.78 

5 GHz 802.11ac 40MHz 14.47 14.44 14.46 14.52 14.47 8.61 8.63 8.61 8.66 8.62 

5 GHz 802.11ac 80MHz 13.50 13.50 13.54 13.52 13.49 8.35 8.35 8.37 8.39 8.37 

 

Proximity Sensor Triggering Distance Measurement Results – Rear Side (Ant.2) 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 16 15 14 13 12 11 10 9 8 7 

2.4 GHz 802.11b 19.91 19.97 19.94 19.95 19.88 12.27 12.21 12.25 12.23 12.31 

2.4 GHz 802.11g 18.43 18.49 18.48 18.53 18.51 12.72 12.82 12.71 12.82 12.76 

2.4 GHz 802.11n 17.29 17.24 17.23 17.27 17.23 12.85 12.91 12.93 12.86 12.82 

5 GHz 802.11a 17.17 17.17 17.17 17.13 17.23 8.73 8.71 8.77 8.81 8.70 

5 GHz 802.11n 20MHz 16.02 16.01 16.00 15.98 16.07 8.67 8.60 8.64 8.59 8.57 

5 GHz 802.11n 40MHz 16.36 16.33 16.38 16.35 16.34 8.52 8.50 8.54 8.50 8.54 

5 GHz 802.11ac 20MHz 16.13 16.14 16.12 16.19 16.18 8.41 8.37 8.46 8.45 8.41 

5 GHz 802.11ac 40MHz 14.41 14.45 14.45 14.45 14.46 8.51 8.50 8.50 8.49 8.52 

5 GHz 802.11ac 80MHz 13.38 13.34 13.40 13.44 13.37 8.45 8.53 8.51 8.44 8.52 
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LEGEND 
Direction of DUT travel for determination of power reduction triggering point 
Direction of DUT travel for determination of full power resumption triggering point 

 

 

Resulting test positions for SAR mearsurementes 
 

Tissue simulating 
liquid 

Band 
Trigger distance – Right Edge 

Moving toward 
phantom 

Moving from  
phantom 

Worst case 
distance for SAR 

750 Head 
LTE Band 12 

8mm 8mm 7mm 
LTE Band 13 

850 Head 

GSM 850 

8mm 8mm 7mm 
WCDMA V 

LTE Band 5 

LTE Band 26 

1750 Head 

WCDMA IV 

8mm 8mm 7mm LTE Band 4 

LTE Band 66 

1900 Head 

GSM1900 

8mm 8mm 7mm 
WCDMA II 

LTE Band 2 

LTE Band 25 

2600 Head LTE Band 41 8mm 8mm 7mm 

2450 Head 
WLAN Ant.1 

8mm 8mm 7mm 

5000 Head 8mm 8mm 7mm 

2450 Head Bluetooth Ant.1 8mm 8mm 7mm 
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Proximity Sensor Triggering Distance Measurement Results – Right Edge 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 13 12 11 10 9 8 7 6 5 4 

GSM850  
Voice &GPRS 1Tx 

33.44 33.42 33.42 33.43 33.35 22.80 22.88 22.79 22.83 22.76 

GSM850 GPRS2Tx 32.24 32.30 32.24 32.22 32.21 21.74 21.75 21.67 21.73 21.70 

GSM850 GPRS3Tx 30.17 30.19 30.25 30.24 30.22 19.65 19.66 19.64 19.71 19.72 

GSM850 GPRS4Tx 28.25 28.32 28.31 28.29 28.31 17.66 17.72 17.67 17.69 17.72 

GSM1900  
Voice &GPRS 1Tx 

29.81 29.86 29.81 29.84 29.77 21.80 21.78 21.74 21.76 21.75 

GSM1900 GPRS2Tx 28.94 28.89 28.93 28.90 28.92 19.82 19.83 19.73 19.80 19.84 

GSM1900 GPRS3Tx 27.38 27.36 27.46 27.43 27.40 17.95 17.92 17.93 17.96 17.93 

GSM1900 GPRS4Tx 25.39 25.37 25.42 25.37 25.38 15.93 15.83 15.93 15.87 15.90 

WCDMA II 23.07 23.07 23.10 23.11 23.07 13.09 13.12 13.12 13.15 13.17 

WCDMA IV 22.69 22.71 22.71 22.74 22.68 12.76 12.64 12.65 12.67 12.72 

WCDMA V 23.43 23.47 23.43 23.45 23.44 13.82 13.88 13.93 13.92 13.81 

LTE Band 2 23.18 23.17 23.20 23.23 23.17 13.37 13.42 13.36 13.35 13.34 

LTE Band 4 22.74 22.76 22.76 22.73 22.74 12.76 12.74 12.78 12.77 12.80 

LTE Band 5 23.94 23.97 23.87 23.85 23.91 15.11 15.06 15.10 15.04 15.11 

LTE Band 12 23.93 24.04 23.94 23.92 23.95 14.43 14.46 14.45 14.45 14.53 

LTE Band 13 23.65 23.60 23.56 23.67 23.67 13.85 13.89 13.86 13.87 13.86 

LTE Band 25 23.31 23.35 23.41 23.38 23.36 13.37 13.31 13.39 13.41 13.38 

LTE Band 26 23.50 23.49 23.51 23.44 23.54 14.02 14.07 14.06 13.97 14.05 

LTE Band 41 23.89 23.92 23.98 24.01 23.99 14.00 14.00 13.97 13.91 13.91 

LTE Band 66 23.03 23.15 23.03 23.06 23.09 13.21 13.25 13.25 13.29 13.29 

2.4 GHz 802.11b 19.76 19.72 19.79 19.73 19.79 12.25 12.21 12.30 12.24 12.21 

2.4 GHz 802.11g 18.20 18.15 18.17 18.21 18.21 12.36 12.33 12.35 12.27 12.30 

2.4 GHz 802.11n 16.97 16.92 16.97 16.86 16.97 12.57 12.58 12.52 12.58 12.50 

5 GHz 802.11a 17.69 17.70 17.78 17.72 17.81 8.58 8.55 8.56 8.63 8.63 

5 GHz 802.11n 20MHz 16.68 16.69 16.75 16.66 16.70 8.60 8.59 8.57 8.61 8.63 

5 GHz 802.11n 40MHz 16.82 16.86 16.87 16.87 16.86 8.83 8.91 8.83 8.83 8.82 

5 GHz 802.11ac 20MHz 16.85 16.92 16.91 16.83 16.84 8.81 8.80 8.79 8.76 8.75 

5 GHz 802.11ac 40MHz 14.52 14.47 14.52 14.52 14.43 8.68 8.69 8.69 8.61 8.61 

5 GHz 802.11ac 80MHz 13.45 13.56 13.51 13.49 13.47 8.31 8.35 8.32 8.32 8.29 

Bluetooth BDR_DH5 12.42 12.40 12.50 12.42 12.40 10.84 10.78 10.79 10.84 10.80 
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LEGEND 
Direction of DUT travel for determination of power reduction triggering point 
Direction of DUT travel for determination of full power resumption triggering point 

 

 

Resulting test positions for SAR mearsurementes 
 

Tissue simulating 
liquid 

Band 
Trigger distance – Right Corner 

Moving toward 
phantom 

Moving from  
phantom 

Worst case 
distance for SAR 

750 Head 
LTE Band 12 

12mm 12mm 11mm 
LTE Band 13 

850 Head 

GSM 850 

12mm 12mm 11mm 
WCDMA V 

LTE Band 5 

LTE Band 26 

1750 Head 

WCDMA IV 

12mm 12mm 11mm LTE Band 4 

LTE Band 66 

1900 Head 

GSM1900 

12mm 12mm 11mm 
WCDMA II 

LTE Band 2 

LTE Band 25 

2600 Head LTE Band 41 12mm 12mm 11mm 

2450 Head 
WLAN Ant.1 

12mm 12mm 11mm 

5000 Head 12mm 12mm 11mm 

2450 Head Bluetooth Ant.1 12mm 12mm 11mm 
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Proximity Sensor Triggering Distance Measurement Results – Right Corner 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 17 16 15 14 13 12 11 10 9 8 

GSM850  
Voice &GPRS 1Tx 

33.38 33.38 33.45 33.37 33.39 22.87 22.85 22.80 22.83 22.79 

GSM850 GPRS2Tx 32.28 32.21 32.26 32.24 32.26 21.73 21.73 21.78 21.70 21.77 

GSM850 GPRS3Tx 30.28 30.23 30.21 30.20 30.27 19.67 19.73 19.72 19.70 19.66 

GSM850 GPRS4Tx 28.28 28.33 28.36 28.28 28.29 17.74 17.71 17.73 17.74 17.63 

GSM1900  
Voice &GPRS 1Tx 

29.80 29.82 29.79 29.80 29.85 21.80 21.77 21.82 21.81 21.79 

GSM1900 GPRS2Tx 28.87 28.87 28.88 28.91 28.88 19.74 19.81 19.78 19.72 19.78 

GSM1900 GPRS3Tx 27.45 27.38 27.40 27.46 27.46 17.85 17.94 17.95 17.87 17.84 

GSM1900 GPRS4Tx 25.48 25.38 25.46 25.48 25.47 15.87 15.91 15.92 15.89 15.82 

WCDMA II 23.05 23.09 23.12 23.12 23.09 13.10 13.13 13.12 13.19 13.17 

WCDMA IV 22.75 22.70 22.74 22.68 22.76 12.71 12.71 12.65 12.70 12.73 

WCDMA V 23.52 23.52 23.50 23.51 23.52 13.93 13.87 13.93 13.89 13.88 

LTE Band 2 23.18 23.19 23.14 23.13 23.23 13.42 13.38 13.36 13.44 13.42 

LTE Band 4 22.70 22.68 22.68 22.79 22.73 12.74 12.76 12.71 12.71 12.77 

LTE Band 5 23.86 23.91 23.95 23.96 23.96 15.08 15.10 15.07 15.10 15.10 

LTE Band 12 24.04 23.94 23.95 23.96 23.97 14.45 14.51 14.48 14.50 14.45 

LTE Band 13 23.61 23.60 23.66 23.56 23.63 13.88 13.83 13.83 13.87 13.87 

LTE Band 25 23.40 23.41 23.31 23.37 23.41 13.36 13.31 13.31 13.31 13.33 

LTE Band 26 23.45 23.45 23.44 23.48 23.50 14.01 14.01 14.06 13.98 14.00 

LTE Band 41 24.01 23.95 23.99 23.90 23.92 14.00 13.95 13.99 14.00 14.01 

LTE Band 66 23.08 23.07 23.13 23.11 23.05 13.32 13.27 13.22 13.25 13.25 

2.4 GHz 802.11b 19.76 19.76 19.80 19.80 19.80 12.21 12.23 12.20 12.18 12.28 

2.4 GHz 802.11g 18.19 18.20 18.27 18.15 18.17 12.29 12.33 12.29 12.25 12.36 

2.4 GHz 802.11n 16.93 16.92 16.87 16.96 16.95 12.52 12.59 12.48 12.47 12.54 

5 GHz 802.11a 17.75 17.77 17.70 17.72 17.74 8.65 8.62 8.67 8.61 8.66 

5 GHz 802.11n 20MHz 16.71 16.66 16.65 16.68 16.76 8.58 8.54 8.54 8.54 8.62 

5 GHz 802.11n 40MHz 16.94 16.85 16.91 16.89 16.94 8.83 8.87 8.88 8.83 8.80 

5 GHz 802.11ac 20MHz 16.86 16.86 16.85 16.85 16.82 8.72 8.76 8.76 8.78 8.75 

5 GHz 802.11ac 40MHz 14.54 14.47 14.44 14.49 14.52 8.63 8.71 8.71 8.71 8.67 

5 GHz 802.11ac 80MHz 13.55 13.52 13.49 13.56 13.54 8.30 8.31 8.39 8.35 8.35 

Bluetooth BDR_DH5 12.46 12.42 12.43 12.43 12.43 10.85 10.82 10.87 10.84 10.77 
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LEGEND 
Direction of DUT travel for determination of power reduction triggering point 
Direction of DUT travel for determination of full power resumption triggering point 

 

 

Resulting test positions for SAR mearsurementes 
 

Tissue simulating 
liquid 

Band 
Trigger distance – Left Edge 

Moving toward 
phantom 

Moving from  
phantom 

Worst case 
distance for SAR 

2450 Head Bluetooth Ant.2 5mm 5mm 4mm 

2450 Head 
WLAN Ant.2 

5mm 5mm 4mm 

5000 Head 5mm 5mm 4mm 

 
Proximity Sensor Triggering Distance Measurement Results – Left Edge 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 10 9 8 7 6 5 4 3 2 1 

2.4 GHz 802.11b 19.96 19.98 19.92 19.86 19.90 12.27 12.30 12.29 12.22 12.26 

2.4 GHz 802.11g 18.42 18.44 18.46 18.48 18.53 12.72 12.82 12.72 12.79 12.79 

2.4 GHz 802.11n 17.31 17.27 17.25 17.27 17.30 12.84 12.89 12.92 12.85 12.91 

5 GHz 802.11a 17.19 17.15 17.23 17.18 17.12 8.78 8.77 8.74 8.81 8.72 

5 GHz 802.11n 20MHz 16.02 16.04 16.06 16.07 16.02 8.59 8.61 8.63 8.57 8.67 

5 GHz 802.11n 40MHz 16.41 16.40 16.39 16.39 16.32 8.47 8.53 8.51 8.57 8.53 

5 GHz 802.11ac 20MHz 16.09 16.16 16.16 16.18 16.12 8.38 8.46 8.43 8.39 8.46 

5 GHz 802.11ac 40MHz 14.48 14.49 14.47 14.48 14.52 8.54 8.57 8.54 8.50 8.52 

5 GHz 802.11ac 80MHz 13.34 13.35 13.43 13.44 13.40 8.49 8.44 8.52 8.48 8.49 

Bluetooth BDR_DH5 11.70 11.63 11.62 11.59 11.67 9.36 9.40 9.43 9.35 9.40 
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LEGEND 

Direction of DUT travel for determination of power reduction triggering point 
Direction of DUT travel for determination of full power resumption triggering point 

 

 

Resulting test positions for SAR mearsurementes 
 

Tissue simulating 
liquid 

Band 
Trigger distance – Left Corner 

Moving toward 
phantom 

Moving from  
phantom 

Worst case 
distance for SAR 

2450 Head Bluetooth Ant.2 10mm 10mm 9mm 

2450 Head 
WLAN Ant.2 

10mm 10mm 9mm 

5000 Head 10mm 10mm 9mm 

 
Proximity Sensor Triggering Distance Measurement Results – Left Corner 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 15 14 13 12 11 10 9 8 7 6 

2.4 GHz 802.11b 19.86 19.86 19.96 19.92 19.87 12.24 12.27 12.31 12.22 12.22 

2.4 GHz 802.11g 18.50 18.52 18.45 18.41 18.46 12.79 12.72 12.81 12.81 12.75 

2.4 GHz 802.11n 17.22 17.21 17.32 17.27 17.33 12.83 12.91 12.84 12.85 12.85 

5 GHz 802.11a 17.18 17.20 17.14 17.21 17.22 8.79 8.69 8.70 8.81 8.74 

5 GHz 802.11n 20MHz 16.05 16.01 15.97 16.04 16.06 8.59 8.68 8.65 8.56 8.58 

5 GHz 802.11n 40MHz 16.32 16.41 16.37 16.33 16.36 8.55 8.52 8.46 8.56 8.48 

5 GHz 802.11ac 20MHz 16.15 16.16 16.17 16.19 16.15 8.38 8.35 8.47 8.43 8.42 

5 GHz 802.11ac 40MHz 14.45 14.44 14.42 14.46 14.52 8.58 8.47 8.54 8.54 8.54 

5 GHz 802.11ac 80MHz 13.45 13.44 13.33 13.38 13.42 8.49 8.49 8.46 8.44 8.51 

Bluetooth BDR_DH5 11.68 11.65 11.68 11.62 11.61 9.34 9.35 9.39 9.37 9.33 
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LEGEND 

Direction of DUT travel for determination of power reduction triggering point 
Direction of DUT travel for determination of full power resumption triggering point 

 
Resulting test positions for SAR mearsurementes 
 

Tissue simulating 
liquid 

Band 

Trigger distance – Top 

Moving toward 
phantom 

Moving from  
phantom 

Worst case 
distance for SAR 

750 Head 
LTE Band 12 

24mm 24mm 23mm 
LTE Band 13 

850 Head 

GSM 850 

24mm 24mm 23mm 
WCDMA V 

LTE Band 5 

LTE Band 26 

1750 Head 

WCDMA IV 

24mm 24mm 23mm LTE Band 4 

LTE Band 66 

1900 Head 

GSM1900 

24mm 24mm 23mm 
WCDMA II 

LTE Band 2 

LTE Band 25 

2600 Head LTE Band 41 24mm 24mm 23mm 

2450 Head 
WLAN Ant.1 

20mm 20mm 19mm 

5000 Head 20mm 20mm 19mm 

2450 Head 
WLAN Ant.2 

15mm 15mm 14mm 

5000 Head 15mm 15mm 14mm 
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Proximity Sensor Triggering Distance Measurement Results – Top Side 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 29 28 27 26 25 24 23 22 21 20 

GSM850  
Voice &GPRS 1Tx 

33.38 33.44 33.42 33.46 33.41 22.83 22.83 22.79 22.85 22.78 

GSM850 GPRS2Tx 32.24 32.32 32.27 32.29 32.28 21.74 21.78 21.73 21.73 21.73 

GSM850 GPRS3Tx 30.20 30.28 30.21 30.26 30.19 19.74 19.75 19.71 19.73 19.71 

GSM850 GPRS4Tx 28.36 28.26 28.27 28.31 28.34 17.67 17.74 17.73 17.65 17.67 

GSM1900  
Voice &GPRS 1Tx 

29.84 29.78 29.88 29.83 29.83 21.82 21.80 21.74 21.74 21.85 

GSM1900 GPRS2Tx 28.90 28.96 28.99 28.91 28.98 19.84 19.84 19.72 19.74 19.76 

GSM1900 GPRS3Tx 27.42 27.43 27.43 27.40 27.45 17.90 17.91 17.88 17.90 17.89 

GSM1900 GPRS4Tx 25.45 25.37 25.47 25.42 25.38 15.84 15.82 15.91 15.93 15.90 

WCDMA II 23.05 23.04 23.08 23.07 23.04 13.12 13.19 13.10 13.17 13.10 

WCDMA IV 22.65 22.66 22.65 22.73 22.67 12.68 12.72 12.72 12.74 12.74 

WCDMA V 23.49 23.48 23.43 23.45 23.43 13.88 13.86 13.87 13.90 13.93 

LTE Band 2 23.23 23.15 23.23 23.21 23.20 13.32 13.40 13.33 13.41 13.38 

LTE Band 4 22.77 22.78 22.73 22.69 22.71 12.75 12.78 12.79 12.70 12.75 

LTE Band 5 23.96 23.92 23.90 23.92 23.85 15.04 15.15 15.04 15.07 15.08 

LTE Band 12 24.00 23.95 23.92 23.96 24.03 14.52 14.52 14.46 14.43 14.53 

LTE Band 13 23.61 23.55 23.59 23.64 23.57 13.91 13.87 13.92 13.89 13.80 

LTE Band 25 23.35 23.38 23.42 23.39 23.38 13.35 13.40 13.33 13.41 13.35 

LTE Band 26 23.51 23.42 23.42 23.43 23.52 14.05 14.06 13.99 13.96 13.96 

LTE Band 41 24.01 23.99 23.89 23.98 23.94 13.94 13.98 14.00 13.92 13.92 

LTE Band 66 23.03 23.12 23.13 23.06 23.10 13.32 13.25 13.22 13.22 13.23 
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Proximity Sensor Triggering Distance Measurement Results – Top Side (Ant.1) 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 25 24 23 22 21 20 19 18 17 16 

2.4 GHz 802.11b 19.75 19.82 19.72 19.84 19.79 12.30 12.18 12.27 12.27 12.26 

2.4 GHz 802.11g 18.17 18.22 18.15 18.24 18.26 12.26 12.34 12.25 12.31 12.34 

2.4 GHz 802.11n 16.97 16.86 16.86 16.91 16.88 12.52 12.58 12.52 12.59 12.57 

5 GHz 802.11a 17.81 17.78 17.77 17.78 17.71 8.64 8.56 8.66 8.55 8.64 

5 GHz 802.11n 20MHz 16.66 16.67 16.65 16.74 16.68 8.63 8.56 8.53 8.58 8.54 

5 GHz 802.11n 40MHz 16.88 16.87 16.87 16.90 16.82 8.84 8.84 8.83 8.84 8.79 

5 GHz 802.11ac 20MHz 16.88 16.83 16.89 16.90 16.85 8.72 8.71 8.82 8.70 8.70 

5 GHz 802.11ac 40MHz 14.54 14.50 14.42 14.42 14.51 8.71 8.59 8.69 8.68 8.69 

5 GHz 802.11ac 80MHz 13.54 13.50 13.56 13.47 13.49 8.29 8.39 8.36 8.32 8.35 

 
Proximity Sensor Triggering Distance Measurement Results – Top Side (Ant.2) 
 
DUT Moving Toward (Trigger) and Away (Release) from the Phantom 
 

Distance to DUT Output Power (dBm) 

Distance (mm) 20 19 18 17 16 15 14 13 12 11 

2.4 GHz 802.11b 19.97 19.93 19.90 19.98 19.98 12.24 12.27 12.29 12.25 12.21 

2.4 GHz 802.11g 18.50 18.49 18.45 18.42 18.42 12.82 12.78 12.74 12.73 12.75 

2.4 GHz 802.11n 17.25 17.22 17.24 17.29 17.21 12.86 12.84 12.83 12.88 12.85 

5 GHz 802.11a 17.18 17.19 17.17 17.11 17.19 8.81 8.81 8.77 8.73 8.72 

5 GHz 802.11n 20MHz 16.09 16.07 16.08 16.04 15.99 8.65 8.61 8.66 8.61 8.62 

5 GHz 802.11n 40MHz 16.39 16.32 16.39 16.35 16.36 8.47 8.47 8.53 8.51 8.56 

5 GHz 802.11ac 20MHz 16.19 16.13 16.14 16.16 16.08 8.47 8.35 8.45 8.40 8.36 

5 GHz 802.11ac 40MHz 14.52 14.43 14.51 14.47 14.52 8.48 8.55 8.47 8.52 8.57 

5 GHz 802.11ac 80MHz 13.45 13.34 13.38 13.45 13.42 8.52 8.52 8.52 8.54 8.56 
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Proximity Sensor Tilt Angle Assessment (KDB 616217 §6.4) 
 
The DUT was positioned directly below the flat phantom at the minimum measured trigger 
distance with Bottom parallel to the base of the flat phantom for each band. 
 
The EUT was rotated about Bottom for angles up to +/- 45°. If the output power increased 
during the rotation the DUT was moved 1mm toward the phantom and the rotation 
repeated.  
This procedure was repeated until the power remained reduced for all angles up to +/- 45°. 

 
Proximity sensor tilt angle assessment KDB 616217 §6.4 

 

Summary of Tilt Angle Influence to Proximity Sensor Triggering (Top) 

Band 
[MHz]  

Minimum trigger 
distance 

measured according 
to KDB 616217 §6.2 

Minimum distance 
at which 

power reduction was 
maintained over +/-45° 

Power reduction status 

-45° -40° -30° -20° -10° 0° 10° 20° 30° 40° 45° 

750.0 24 mm 24 mm On On On On On On On On On On On 

850.0 24 mm 24 mm On On On On On On On On On On On 

1 750.0 24 mm 24 mm On On On On On On On On On On On 

1 900.0 24 mm 24 mm On On On On On On On On On On On 

2 600.0 24 mm 24 mm On On On On On On On On On On On 

2 450.0 
(Ant.1) 

20 mm 20 mm On On On On On On On On On On On 

2 450.0 
(Ant.2) 

15 mm 15 mm On On On On On On On On On On On 

5 000.0 
(Ant.1) 

20 mm 20 mm On On On On On On On On On On On 

5 000.0 
(Ant.2) 

15 mm 15 mm On On On On On On On On On On On 
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Summary of Tilt Angle Influence to Proximity Sensor Triggering (Left) 

Band 
[MHz]  

Minimum trigger 
distance 

measured according 
to KDB 616217 §6.2 

Minimum distance 
at which 

power reduction was 
maintained over +/-45° 

Power reduction status 

-45° -40° -30° -20° -10° 0° 10° 20° 30° 40° 45° 

2 450.0 
(Ant.2) 

5 mm 5 mm On On On On On On On On On On On 

5 000.0 
(Ant.2) 

5 mm 5 mm On On On On On On On On On On On 

 
Summary of Tilt Angle Influence to Proximity Sensor Triggering (Right) 

Band 
[MHz]  

Minimum trigger 
distance 

measured according 
to KDB 616217 §6.2 

Minimum distance 
at which 

power reduction was 
maintained over +/-45° 

Power reduction status 

-45° -40° -30° -20° -10° 0° 10° 20° 30° 40° 45° 

750.0 8 mm 8 mm On On On On On On On On On On On 

850.0 8 mm 8 mm On On On On On On On On On On On 

1 750.0 8 mm 8 mm On On On On On On On On On On On 

1 900.0 8 mm 8 mm On On On On On On On On On On On 

2 600.0 8 mm 8 mm On On On On On On On On On On On 

2 450.0 
(Ant.1) 

8 mm 8 mm On On On On On On On On On On On 

5 000.0 
(Ant.1) 

8 mm 8 mm On On On On On On On On On On On 
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