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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

5MHz  

19975 1712.5 

QPSK 

1 0 23.17 22.5±1 0.5 

1 49 23.17 22.5±1 0.5 

1 99 23.1 22.5±1 0.5 

12 0 22.12 22.5±1 0.5 

12 24 22.12 22.5±1 0.5 

12 49 22.13 22.5±1 0.5 
25 0 22.07 22.5±1 0.5 

16QAM

1 0 22.18 21.5±1 1.5 

1 49 22.21 21.5±1 1.5 

1 99 22.19 21.5±1 1.5 

12 0 21.13 21.5±1 1.5 

12 24 21.15 21.5±1 1.5 

12 49 21.2 21.5±1 1.5 
25 0 21.07 21.5±1 1.5 

20175 1732.5 

QPSK 

1 0 23.12 22.5±1 0.5 
1 49 22.8 22.5±1 0.5 

1 99 23 22.5±1 0.5 

12 0 22.03 22.5±1 0.5 

12 24 22.02 22.5±1 0.5 

12 49 22.03 22.5±1 0.5 
25 0 21.99 22.5±1 0.5 

16QAM

1 0 22.39 21.5±1 1.5 

1 49 22.38 21.5±1 1.5 

1 99 22.31 21.5±1 1.5 

12 0 21.08 21.5±1 1.5 

12 24 21.05 21.5±1 1.5 

12 49 21.03 21.5±1 1.5 
25 0 20.96 21.5±1 1.5 

20375 1752.5 

QPSK 

1 0 23.01 22.5±1 0.5 
1 49 22.84 22.5±1 0.5 

1 99 22.87 22.5±1 0.5 

12 0 21.96 22.5±1 0.5 

12 24 21.9 22.5±1 0.5 

12 49 21.92 22.5±1 0.5 
25 0 21.87 22.5±1 0.5 

16QAM

1 0 21.91 21.5±1 1.5 

1 49 21.9 21.5±1 1.5 

1 99 21.85 21.5±1 1.5 

12 0 20.95 21.5±1 1.5 

12 24 20.91 21.5±1 1.5 

12 49 20.94 21.5±1 1.5 
25 0 20.8 21.5±1 1.5 
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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

10MHz 

20000 1715 

QPSK 

1 0 23.17 23.0±1 0 

1 49 23.35 23.0±1 0 

1 99 23.12 23.0±1 0 

25 0 23.02 23.0±1 0 

25 24 23.12 23.0±1 0 

25 49 23.36 23.0±1 0 
50 0 23.34 23.0±1 0 

16QAM

1 0 23.01 23.0±1 0 

1 49 23.36 23.0±1 0 

1 99 23.34 23.0±1 0 

25 0 23.47 23.0±1 0 

25 24 23.39 23.0±1 0 

25 49 23.45 23.0±1 0 
50 0 23.69 23.0±1 0 

20175 1732.5 

QPSK 

1 0 23.12 23.0±1 0 
1 49 22.8 23.0±1 0 

1 99 22.61 23.0±1 0 

25 0 22.96 23.0±1 0 

25 24 22.86 23.0±1 0 

25 49 22.97 23.0±1 0 
50 0 22.94 23.0±1 0 

16QAM

1 0 22.23 21.5±1 1.5 

1 49 22.13 21.5±1 1.5 

1 99 22.02 21.5±1 1.5 

25 0 20.93 21.5±1 1.5 

25 24 20.9 21.5±1 1.5 

25 49 20.91 21.5±1 1.5 
50 0 20.9 21.5±1 1.5 

20350 1750 

QPSK 

1 0 22.72 22.0±1 1.0 

1 49 22.52 22.0±1 1.0 

1 99 22.8 22.0±1 1.0 

25 0 21.93 22.0±1 1.0 

25 24 21.87 22.0±1 1.0 

25 49 21.86 22.0±1 1.0 

50 0 21.9 22.0±1 1.0 

16QAM

1 0 21.73 21.5±1 1.5 

1 49 21.56 21.5±1 1.5 

1 99 21.75 21.5±1 1.5 

25 0 20.95 21.5±1 1.5 

25 24 20.92 21.5±1 1.5 

25 49 20.92 21.5±1 1.5 
50 0 20.89 21.5±1 1.5 
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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

15MHz  

20025 1717.5 

QPSK 

1 0 23.26 22.5±1 0.5 

1 49 23.18 22.5±1 0.5 

1 99 23.26 22.5±1 0.5 

36 0 22.29 22.5±1 0.5 

36 24 22.24 22.5±1 0.5 

36 49 22.27 22.5±1 0.5 
75 0 22.3 22.5±1 0.5 

16QAM

1 0 21.93 21.5±1 1.5 

1 49 21.97 21.5±1 1.5 

1 99 22.01 21.5±1 1.5 

36 0 21.18 21.5±1 1.5 

36 24 21.19 21.5±1 1.5 

36 49 21.19 21.5±1 1.5 
75 0 21.23 21.5±1 1.5 

20175 1732.5 

QPSK 

1 0 23.2 22.5±1 0.5 
1 49 22.77 22.5±1 0.5 

1 99 22.63 22.5±1 0.5 

36 0 22.19 22.5±1 0.5 

36 24 22.17 22.5±1 0.5 

36 49 22.14 22.5±1 0.5 
75 0 22.24 22.5±1 0.5 

16QAM

1 0 22.33 21.5±1 1.5 

1 49 22.16 21.5±1 1.5 

1 99 22.06 21.5±1 1.5 

36 0 21.11 21.5±1 1.5 

36 24 21.08 21.5±1 1.5 

36 49 21.08 21.5±1 1.5 
75 0 21.09 21.5±1 1.5 

20325 1747.5 

QPSK 

1 0 22.96 22.5±1 0.5 
1 49 22.69 22.5±1 0.5 

1 99 23 22.5±1 0.5 

36 0 22.11 22.5±1 0.5 

36 24 21.91 22.5±1 0.5 

36 49 21.91 22.5±1 0.5 
75 0 22.01 22.5±1 0.5 

16QAM

1 0 22.14 21.5±1 1.5 

1 49 21.9 21.5±1 1.5 

1 99 22.14 21.5±1 1.5 

36 0 21.07 21.5±1 1.5 

36 24 20.94 21.5±1 1.5 

36 49 20.93 21.5±1 1.5 
75 0 21.04 21.5±1 1.5 
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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

20MHz  

20050 1720 

QPSK 

1 0 23.17 23.0±1 0 

1 49 23.09 23.0±1 0 

1 99 23.03 23.0±1 0 

50 0 22.16 23.0±1 0 

50 24 22.16 23.0±1 0 

50 49 22.16 23.0±1 0 
100 0 22.17 23.0±1 0 

16QAM

1 0 22.54 22.0±1 1.0 

1 49 22.53 22.0±1 1.0 

1 99 22.57 22.0±1 1.0 

50 0 21.18 22.0±1 1.0 

50 24 21.19 22.0±1 1.0 

50 49 21.17 22.0±1 1.0 
100 0 21.18 22.0±1 1.0 

20175 1732.5 

QPSK 

1 0 23.17 23.0±1 0 
1 49 23.43 23.0±1 0 

1 99 23.36 23.0±1 0 

50 0 22.74 23.0±1 0 

50 24 22.99 23.0±1 0 

50 49 22.56 23.0±1 0 
100 0 22.32 23.0±1 0 

16QAM

1 0 22.42 21.5±1 1.5 

1 49 22.13 21.5±1 1.5 

1 99 22.09 21.5±1 1.5 

50 0 21.01 21.5±1 1.5 

50 24 20.91 21.5±1 1.5 

50 49 20.93 21.5±1 1.5 
100 0 20.94 21.5±1 1.5 

20300 1745 

QPSK 

1 0 22.9 22.0±1 1.0 
1 49 22.67 22.0±1 1.0 

1 99 22.93 22.0±1 1.0 

50 0 22.03 22.0±1 1.0 

50 24 21.99 22.0±1 1.0 

50 49 21.96 22.0±1 1.0 
100 0 22.01 22.0±1 1.0 

16QAM

1 0 22.16 21.5±1 1.5 

1 49 21.98 21.5±1 1.5 

1 99 22.22 21.5±1 1.5 

50 0 20.93 21.5±1 1.5 

50 24 20.92 21.5±1 1.5 

50 49 20.92 21.5±1 1.5 
100 0 20.96 21.5±1 1.5 
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LTE Band 7： 

BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

5MHz 

20775 2502.5 

QPSK 

1 0 23.7 23.0±1 0 

1 49 23.45 23.0±1 0 

1 99 23.45 23.0±1 0 

12 0 22.33 23.0±1 0 

12 24 22.32 23.0±1 0 

12 49 22.3 23.0±1 0 
25 0 22.19 23.0±1 0 

16QAM

1 0 22.73 22.0±1 1.0 

1 49 22.73 22.0±1 1.0 

1 99 22.75 22.0±1 1.0 

12 0 21.43 22.0±1 1.0 

12 24 21.41 22.0±1 1.0 

12 49 21.42 22.0±1 1.0 
25 0 21.31 22.0±1 1.0 

21100 2535 

QPSK 

1 0 23.22 23.0±1 0 
1 49 23.14 23.0±1 0 

1 99 23.15 23.0±1 0 

12 0 22.15 23.0±1 0 

12 24 22.11 23.0±1 0 

12 49 22.48 23.0±1 0 
25 0 22.31 23.0±1 0 

16QAM

1 0 21.39 21.0±1 2.0 

1 49 21.42 21.0±1 2.0 

1 99 21.49 21.0±1 2.0 

12 0 20.52 21.0±1 2.0 

12 24 20.52 21.0±1 2.0 

12 49 20.54 21.0±1 2.0 
25 0 20.4 21.0±1 2.0 

21425 2567.5 

QPSK 

1 0 22.42 22.0±1 1.0 
1 49 22.38 22.0±1 1.0 

1 99 22.38 22.0±1 1.0 

12 0 21.25 22.0±1 1.0 

12 24 21.26 22.0±1 1.0 

12 49 21.27 22.0±1 1.0 
25 0 21.22 22.0±1 1.0 

16QAM

1 0 21.33 21.0±1 2.0 

1 49 21.34 21.0±1 2.0 

1 99 21.52 21.0±1 2.0 

12 0 20.54 21.0±1 2.0 

12 24 20.2 21.0±1 2.0 

12 49 20.35 21.0±1 2.0 
25 0 20.16 21.0±1 2.0 
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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

10MHz 

20800 2505 

QPSK 

1 0 23.07 23.0±1 0 

1 49 23.25 23.0±1 0 

1 99 23.36 23.0±1 0 

25 0 23.32 23.0±1 0 

25 24 23.12 23.0±1 0 

25 49 23.32 23.0±1 0 
50 0 23.36 23.0±1 0 

16QAM

1 0 23.14 23.0±1 0 

1 49 23.69 23.0±1 0 

1 99 23.35 23.0±1 0 

25 0 23.36 23.0±1 0 

25 24 23.14 23.0±1 0 

25 49 23.58 23.0±1 0 
50 0 23.58 23.0±1 0 

21100 2535 

QPSK 

1 0 22.78 22.0±1 1.0 
1 49 22.53 22.0±1 1.0 

1 99 22.56 22.0±1 1.0 

25 0 21.52 22.0±1 1.0 

25 24 21.45 22.0±1 1.0 

25 49 21.46 22.0±1 1.0 
50 0 21.5 22.0±1 1.0 

16QAM

1 0 21.77 21.0±1 2.0 

1 49 21.71 21.0±1 2.0 

1 99 21.74 21.0±1 2.0 

25 0 20.52 21.0±1 2.0 

25 24 20.52 21.0±1 2.0 

25 49 20.51 21.0±1 2.0 
50 0 20.55 21.0±1 2.0 

21400 2565 

QPSK 

1 0 22.35 22.0±1 1.0 
1 49 22.34 22.0±1 1.0 

1 99 22.3 22.0±1 1.0 

25 0 21.27 22.0±1 1.0 

25 24 21.25 22.0±1 1.0 

25 49 21.24 22.0±1 1.0 
50 0 21.28 22.0±1 1.0 

16QAM

1 0 21.21 21.0±1 2.0 

1 49 21.17 21.0±1 2.0 

1 99 21.13 21.0±1 2.0 

25 0 20.32 21.0±1 2.0 

25 24 20.3 21.0±1 2.0 

25 49 20.32 21.0±1 2.0 
50 0 20.29 21.0±1 2.0 
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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

15MHz  

20825 2507.5 

QPSK 

1 0 23.03 22.5±1 0.5 

1 49 23.02 22.5±1 0.5 

1 99 22.96 22.5±1 0.5 

36 0 22.07 22.5±1 0.5 

36 24 22.02 22.5±1 0.5 

36 49 22.06 22.5±1 0.5 
75 0 22.09 22.5±1 0.5 

16QAM

1 0 21.7 21.0±1 2.0 

1 49 21.65 21.0±1 2.0 

1 99 21.54 21.0±1 2.0 

36 0 20.89 21.0±1 2.0 

36 24 20.89 21.0±1 2.0 

36 49 20.81 21.0±1 2.0 
75 0 20.9 21.0±1 2.0 

21100 2535 

QPSK 

1 0 22.88 22.0±1 1.0 
1 49 22.64 22.0±1 1.0 

1 99 22.57 22.0±1 1.0 

36 0 21.8 22.0±1 1.0 

36 24 21.68 22.0±1 1.0 

36 49 21.66 22.0±1 1.0 
75 0 21.74 22.0±1 1.0 

16QAM

1 0 21.87 21.0±1 2.0 

1 49 21.74 21.0±1 2.0 

1 99 21.78 21.0±1 2.0 

36 0 20.67 21.0±1 2.0 

36 24 20.58 21.0±1 2.0 

36 49 20.59 21.0±1 2.0 
75 0 20.63 21.0±1 2.0 

21375 2562.5 

QPSK 

1 0 22.49 22.0±1 1.0 
1 49 22.41 22.0±1 1.0 

1 99 22.4 22.0±1 1.0 

36 0 21.44 22.0±1 1.0 

36 24 21.4 22.0±1 1.0 

36 49 21.37 22.0±1 1.0 
75 0 21.4 22.0±1 1.0 

16QAM

1 0 21.5 21.0±1 2.0 

1 49 21.37 21.0±1 2.0 

1 99 21.39 21.0±1 2.0 

36 0 20.31 21.0±1 2.0 

36 24 20.26 21.0±1 2.0 

36 49 20.23 21.0±1 2.0 
75 0 20.31 21.0±1 2.0 
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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

20MHz  

20850 2510 

QPSK 

1 0 23.06 23.0±1 0 

1 49 23.35 23.0±1 0 

1 99 23.36 23.0±1 0 

50 0 22.93 23.0±1 0 

50 24 22.83 23.0±1 0 

50 49 22.83 23.0±1 0 
100 0 22.86 23.0±1 0 

16QAM

1 0 22.37 22.0±1 1.0 

1 49 22.25 22.0±1 1.0 

1 99 22.28 22.0±1 1.0 

50 0 22.8 22.0±1 1.0 

50 24 22.68 22.0±1 1.0 

50 49 22.69 22.0±1 1.0 
100 0 22.75 22.0±1 1.0 

21100 2535 

QPSK 

1 0 23.19 23.0±1 0 
1 49 23.47 23.0±1 0 

1 99 23.51 23.0±1 0 

50 0 22.67 23.0±1 0 

50 24 22.54 23.0±1 0 

50 49 22.56 23.0±1 0 
100 0 22.59 23.0±1 0 

16QAM

1 0 21.91 21.0±1 2.0 

1 49 21.76 21.0±1 2.0 

1 99 21.84 21.0±1 2.0 

50 0 20.64 21.0±1 2.0 

50 24 20.56 21.0±1 2.0 

50 49 20.57 21.0±1 2.0 
100 0 20.56 21.0±1 2.0 

21350 2560 

QPSK 

1 0 22.46 22.0±1 1.0 
1 49 22.37 22.0±1 1.0 

1 99 22.36 22.0±1 1.0 

50 0 21.32 22.0±1 1.0 

50 24 21.22 22.0±1 1.0 

50 49 21.24 22.0±1 1.0 
100 0 21.27 22.0±1 1.0 

16QAM

1 0 21.64 21.0±1 2.0 

1 49 21.44 21.0±1 2.0 

1 99 21.49 21.0±1 2.0 

50 0 20.25 21.0±1 2.0 

50 24 20.18 21.0±1 2.0 

50 49 20.21 21.0±1 2.0 
100 0 20.26 21.0±1 2.0 
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LTE Band 17： 

BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

5MHz 

23755 706.5 

QPSK 

1 0 23.91 23.0±1 0 

1 49 23.94 23.0±1 0 

1 99 23.91 23.0±1 0 

12 0 22.75 23.0±1 0 

12 24 22.82 23.0±1 0 

12 49 22.82 23.0±1 0 
25 0 22.79 23.0±1 0 

16QAM

1 0 23.28 22.5±1 0.5 

1 49 23.24 22.5±1 0.5 

1 99 23.22 22.5±1 0.5 

12 0 21.98 22.5±1 0.5 

12 24 21.94 22.5±1 0.5 

12 49 21.98 22.5±1 0.5 
25 0 21.86 22.5±1 0.5 

23790 710 

QPSK 

1 0 23.71 23.0±1 0 
1 49 23.85 23.0±1 0 

1 99 23.83 23.0±1 0 

12 0 22.88 23.0±1 0 

12 24 22.81 23.0±1 0 

12 49 22.82 23.0±1 0 
25 0 22.78 23.0±1 0 

16QAM

1 0 22.96 22.0±1 1.0 

1 49 22.93 22.0±1 1.0 

1 99 22.9 22.0±1 1.0 

12 0 21.97 22.0±1 1.0 

12 24 21.96 22.0±1 1.0 

12 49 21.97 22.0±1 1.0 
25 0 21.87 22.0±1 1.0 

23825 713.5 

QPSK 

1 0 23.85 23.0±1 0 
1 49 23.82 23.0±1 0 

1 99 23.8 23.0±1 0 

12 0 22.87 23.0±1 0 

12 24 22.8 23.0±1 0 

12 49 22.76 23.0±1 0 
25 0 22.76 23.0±1 0 

16QAM

1 0 23.39 22.5±1 0.5 

1 49 23.17 22.5±1 0.5 

1 99 23.01 22.5±1 0.5 

12 0 22.04 22.5±1 0.5 

12 24 21.92 22.5±1 0.5 

12 49 21.82 22.5±1 0.5 
25 0 21.83 22.5±1 0.5 
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BW(MHz) Ch  Freq(MHz) Mode 
UL RB 

Allocation 
UL RB 
Offset 

Average 
Power (dbm)

Tune up 
limited(dBm) 

MPR 
(dB) 

10MHz 

23780 709 

QPSK 

1 0 23.54 23.0±1 0 

1 49 23.36 23.0±1 0 

1 99 23.12 23.0±1 0 

25 0 23.23 23.0±1 0 

25 24 23.36 23.0±1 0 

25 49 23.45 23.0±1 0 
50 0 23.56 23.0±1 0 

16QAM

1 0 23.47 23.0±1 0 

1 49 23.56 23.0±1 0 

1 99 23.56 23.0±1 0 

25 0 23.45 23.0±1 0 

25 24 23.58 23.0±1 0 

25 49 23.45 23.0±1 0 
50 0 23.47 23.0±1 0 

23790 710 

QPSK 

1 0 23.99 23.0±1 0 
1 49 23.83 23.0±1 0 

1 99 23.85 23.0±1 0 

25 0 23.33 23.0±1 0 

25 24 23.48 23.0±1 0 

25 49 23.78 23.0±1 0 
50 0 23.25 23.0±1 0 

16QAM

1 0 23.14 22.5±1 0.5 

1 49 23.15 22.5±1 0.5 

1 99 22.92 22.5±1 0.5 

25 0 21.87 22.5±1 0.5 

25 24 21.89 22.5±1 0.5 

25 49 21.85 22.5±1 0.5 
50 0 21.86 22.5±1 0.5 

23800 711 

QPSK 

1 0 23.91 23.0±1 0 
1 49 23.78 23.0±1 0 

1 99 23.76 23.0±1 0 

25 0 22.82 22.0±1 1.0 

25 24 22.76 22.0±1 1.0 

25 49 22.74 22.0±1 1.0 
50 0 22.8 22.0±1 1.0 

16QAM

1 0 22.74 22.0±1 1.0 

1 49 22.81 22.0±1 1.0 

1 99 22.47 22.0±1 1.0 

25 0 21.94 22.0±1 1.0 

25 24 21.93 22.0±1 1.0 

25 49 21.84 22.0±1 1.0 
50 0 21.86 22.0±1 1.0 
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WIFI Mode (2.4G) 

Mode 
Channel 
number 

Frequency 
(MHz) 

Data 
rate(Mbps) 

Average 
Output 

Power(dBm) 

Average  
Tune up 

limited(dBm) 

802.11b 

1 2412 1 9.10  8.5±1 

6 2437 1 9.22  8.5±1 

11 2462 1 9.19  8.5±1 

802.11g 

1 2412 6 9.11  8.5±1 

6 2437 6 9.37  8.5±1 

11 2462 6 9.44  8.5±1 

802.11n(HT20) 

1 2412 MCS0 9.18  8.5±1 

6 2437 MCS0 9.47  8.5±1 

11 2462 MCS0 9.08  8.5±1 

802.11n(HT40) 

3 2422 MCS0 9.18  8.5±1 

6 2437 MCS0 9.39  8.5±1 

9 2452 MCS0 9.44  8.5±1 

 

Bluetooth Measurement Result   

Mode Frequency (MHz) Output Power(dBm) 
Tune up 

limited(dBm) 

GFSK 

2402 5.44 5.0±1 

2441 5.12 5.0±1 

2480 5.28 5.0±1 

π/4DQPSK 

2402 4.53 5.0±1 

2441 4.54 5.0±1 

2480 4.56 5.0±1 

8DPSK 

2402 4.89 5.0±1 

2441 4.84 5.0±1 

2480 4.87 5.0±1 

BLE Measurement Result   

Channel number Frequency (MHz) Output Power(dBm) 
Tune up 

limited(dBm) 
0 2402 -4.60 -5.5±1 

19 2440 -5.20 -5.5±1 

39 2480 -6.30 -5.5±1 
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12 EXPOSURE CONDITIONS CONSIDERATION 

 
EUT antenna location: 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Test position consideration:  

Distance of EUT antenna-to-edge/surface(mm), 
Test distance:10mm 

Antennas Back side Front side Left Edge Right  Edge Top Edge Bottom Edge

WWAN 1 5 3 20 134 2 

WLAN 1 5 55 3 4 118 

Bluetooth 1 5 55 3 4 118 

 
Test distance:10mm

Antennas Back side Front side Left Edge Right  Edge Top Edge Bottom Edge

WWAN YES YES YES YES NO YES 

WLAN NO NO NO NO NO NO 

Bluetooth NO NO NO NO NO NO 

 
Note:  
1. Head/Body-worn/Hotspot mode SAR assessments are required. 
2. Referring to KDB 941225 D06v02r01, when the overall device length and width are ≥ 9cm * 5cm, the test 
distance is 10mm. SAR must be measured for all sides and surfaces with a transmitting antenna located 
within 25mm from that surface or edge. 
3. Per KDB 447498 D01v06, for handsets the test separation distance is determined by the smallest distance 
between the outer surface of the device and the user, which is 0 mm for head SAR, 10 mm for hotspot SAR, 
and 10 mm for body-worn SAR. 

5.2cm 

 

 

Top Edge 

Bottom Edge

Left 

Front side 
of Device 

WWAN 
Antenna 

WiFi/BT 
Antenna 

10.2cm 
151mm 

Right 

77mm 

3mm 20mm 

55mm 
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DFP /

RF Exposure Mobile Phone-GQ3028, FCC ID: SW9-GQ3028 

Standard Requirement: 
According to §15.247 (i) and §1.1307(b)(1), systems operating under the provisions of this section shall be 
operated in a manner that ensures that the public is not exposed to radio frequency energy level in excess of 
the Commission’s guidelines. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Routine SAR evaluation refers to that specifically required by § 2.1093, using measurements or computer 
simulation. When routine SAR evaluation is not required, portable transmitters with output power greater 
than the applicable low threshold require SAR evaluation to qualify for TCB approval. 
 
Exclusion Thresholds = 
P= Maximum turn-up power in mW 
F= Channel frequency in GHz 
D= Minimum test separation distance in mm 

 
Test Distance (5mm) 

Mode 
MAX 

Power 
(dBm) 

Tune Up 
Power 
(dBm) 

Max Tune Up 
Power (dBm)

Max Tune 
Up Power 

(mW) 

Exclusion 
Thresholds 

Limit

WIF 9.47 8.5±1 9.5 8.91 2.782 3 

Bluetooth 5.44 5.0±1 6.0 3.98 1.234 3 

BLE -4.60 -5.5±1 -4.5 0.35 0.108 3 

 
Test Distance (10mm) 

Mode 
MAX 

Power 
(dBm) 

Tune Up 
Power 
(dBm) 

Max Tune Up 
Power (dBm)

Max Tune 
Up Power 

(mW) 

Exclusion 
Thresholds 

Limit

WIF 9.47 8.5±1 9.5 8.91 1.391 3 

Bluetooth 5.44 5.0±1 6.0 3.98 0.617 3 

BLE -4.60 -5.5±1 -4.5 0.35 0.054 3 

 
Result: Compliance  
No SAR measurement is required. 
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13 SAR TEST RESULTS 

Test Condition:  
1. SAR  Measurement  

The distance between the EUT and the antenna of the emulator is more than 50 cm and the output 
power radiated from the emulator antenna is at least 30 dB less than the output power of EUT. 
 

2 Environmental Conditions Temperature 23oC 
  Relative Humidity 57% 
  Atmospheric Pressure 1019mbar 
3 Test Date  : Jul 22,2016-Jul 23,2016 

Tested By : Damon Wang 

Generally Test Procedures: 

1. Establish communication link between EUT and base station emulation by air link. 
2. Place the EUT in the selected test position. (Cheek, tilt or flat) 
3. Perform SAR testing at middle or highest output power channel under the selected test mode. If the 

measured 1-g SAR is ≤ 0.8 W/kg, then testing for the other channel will not be performed. 
4. When SAR is<0.8W/kg, no repeated SAR measurement is required 

For WCDMA test:  

1. KDB941225 D01-Body SAR is not required for HSDPA when the average output of each RF channel with 
HSDPA active is less than 0.25dB higher than measured without HSDPA using 12.2kbps RMC or the 
maximum SAR for 12.2kbps  RMC<75% of the SAR limit. 

2. KDB941225 D01-Body SAR is not required for handset with HSPA capabilities when the maximum 
average output of each RF   channel with HSUPA/HSDPA active is less than 0.25dB higher than that 
measure without HSUPA/HSDPA using 12.2kbps RMC AND THE maximum SAR for 12.2kbps RMC 
is<75% of the SAR limit 

For LTE test:  

1.  According to FCC KDB 941225 D05v02r05: 
a. Per Section 5.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth 

i. The required channel and offset combination with the highest maximum output  power is required for 
SAR. 

ii. When the reported SAR is ≤ 0.8 W/kg, testing of the remaining RB offset configurations and required 
test channels is not required. Otherwise, SAR is required for the remaining required test channels using 
the RB offset configuration with highest output power for that channel. 

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is required for all RB offset 
configurations for that channel. 

b. Per Section 5.2.2, SAR is required for 50% RB allocation using the largest bandwidth following the same 
procedures outlined in Section 5.2.1. 

c. Per Section 5.2.3, QPSK SAR is not required for the 100% allocation when the highest maximum output 
power for the 100% allocation is less than the highest maximum output power of the 1 RB and 50% RB 
allocations and the reported SAR for the 1 RB and 50% RB allocations is < 0.8 W/kg. 

d. Per Section 5.2.4 and 5.3, SAR tests for higher order modulations and lower bandwidths configurations 
are not required when the conducted power of the required test configurations determined by Sections 
5.2.1 through 5.2.3 is less than or equal to ½ dB higher than the equivalent configuration using QPSK 
modulation and when the QPSK SAR for those configurations is <1.45 W/kg. 

e. A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator. SAR tests were 
performed with the same number of RB and RB offsets transmitting on all TTI frames (maximum TTI). 
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SAR Summary Test Result:  
Table 5: SAR Values of GSM 850MHz Band 

Test Positions 

Channel 
Test 
Mode

Power(dBm) 
SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz 
Maximum 
Turn-up 

Power(dBm)

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

Right Head 
Cheek 190 836.6 

Voice 
call 

33 32.81 0.137 0.14 --  

Tilt 190 836.6 
Voice 
call 

33 32.81 0.085 0.09 -- 

Left Head 
Cheek 190 836.6 

Voice 
call 

33 32.81 0.213 0.22 1 

Tilt 190 836.6 
Voice 
call 

33 32.81 0.133 0.14 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

190 836.6 
Voice 
call 

33 32.81 0.241 0.25 -- 

Back 
side 

190 836.6 
Voice 
call 

33 32.81 0.281 0.29 2 

Data Mode 
(10mm 

Separation) 

Front 
side 

190 836.6 
GPRS 
4 slots

30 29.31 0.375 0.44 -- 

Back 
side 

190 836.6 
GPRS 
4 slots

30 29.31 0.552 0.65 3 

Right 
EDGE 

190 836.6 
GPRS 
4 slots

30 29.31 0.104 0.12 -- 

Left 
EDGE 

190 836.6 
GPRS 
4 slots

30 29.31 0.158 0.19 -- 

Bottom 
EDGE 

190 836.6 
GPRS 
4 slots

30 29.31 0.336 0.39 -- 

 
Table 6: SAR Values of GSM 1900MHz Band 

Test Positions 

Channel 

Test 
Mode

Power(dBm) 
SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz 

Maximum 
Turn-up 

Power(dB
m) 

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

Right Head 
Cheek 810 1909.8 

Voice 
call 

30 29.81 0.171 0.18 -- 

Tilt 810 1909.8 
Voice 
call 

30 29.81 0.115 0.12 -- 

Left Head 
Cheek 810 1909.8 

Voice 
call 

30 29.81 0.252 0.26 4 

Tilt 810 1909.8 
Voice 
call 

30 29.81 0.181 0.19 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

810 1909.8 
Voice 
call 

30 29.81 0.205 0.21 -- 

Back 
side 

810 1909.8 
Voice 
call 

30 29.81 0.354 0.37 5 

Data Mode 
(10mm 

Separation) 

Front 
side 

810 1909.8 
GPRS 
4 slots

28 27.65 0.368 0.40 -- 

Back 
side 

810 1909.8 
GPRS 
4 slots

28 27.65 0.524 0.57 -- 

Right 
EDGE 

810 1909.8 
GPRS 
4 slots

28 27.65 0.163 0.18 -- 

Left 
EDGE 

810 1909.8 
GPRS 
4 slots

28 27.65 0.204 0.22 -- 

Bottom 
EDGE 

810 1909.8 
GPRS 
4 slots

28 27.65 0.591 0.64 6 
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Table 7: SAR Values of WCDMA BAND IV 

Test Positions 

Channel 
Test 
Mode 

Power(dBm) 
SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz 
Maximum 
Turn-up 

Power(dBm)

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

Right Head 
Cheek 1413 1732.6 

RMC 
12.2kbps

23 22.71 0.168 0.18 -- 

Tilt 1413 1732.6 
RMC 

12.2kbps
23 22.71 0.120 0.13 -- 

Left Head 
Cheek 1413 1732.6 

RMC 
12.2kbps

23 22.71 0.195 0.21 7 

Tilt 1413 1732.6 
RMC 

12.2kbps
23 22.71 0.138 0.15 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

1413 1732.6 
RMC 

12.2kbps
23 22.71 0.187 0.20 -- 

Back 
side 

1413 1732.6 
RMC 

12.2kbps
23 22.71 0.292 0.31 8 

Data Mode 
(10mm 

Separation) 

Front 
side 

1413 1732.6 
RMC 

12.2kbps
23 22.71 0.187 0.20 -- 

Back 
side 

1413 1732.6 
RMC 

12.2kbps
23 22.71 0.292 0.31 8 

Right 
EDGE 

1413 1732.6 
RMC 

12.2kbps
23 22.71 0.076 0.08 -- 

Left 
EDGE 

1413 1732.6 
RMC 

12.2kbps
23 22.71 0.094 0.10 -- 

Bottom 
EDGE 

1413 1732.6 
RMC 

12.2kbps
23 22.71 0.159 0.17 -- 

 
Table 8: SAR Values of WCDMA BANDⅡ 

Test Positions 

Channel 
Test 
Mode 

Power(dBm) 
SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz 
Maximum 
Turn-up 

Power(dBm)

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

Right Head 
Cheek 9400 1880 

RMC 
12.2kbps

23 22.60 0.188 0.21 -- 

Tilt 9400 1880 
RMC 

12.2kbps
23 22.60 0.137 0.15 -- 

Left Head 
Cheek 9400 1880 

RMC 
12.2kbps

23 22.60 0.405 0.44 9 

Tilt 9400 1880 
RMC 

12.2kbps
23 22.60 0.284 0.31 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

9400 1880 
RMC 

12.2kbps
23 22.60 0.392 0.43 -- 

Back 
side 

9400 1880 
RMC 

12.2kbps
23 22.60 0.513 0.56 10 

Data Mode 
(10mm 

Separation) 

Front 
side 

9400 1880 
RMC 

12.2kbps
23 22.60 0.392 0.43 -- 

Back 
side 

9400 1880 
RMC 

12.2kbps
23 22.60 0.513 0.56 10 

Right 
EDGE 

9400 1880 
RMC 

12.2kbps
23 22.60 0.158 0.17 -- 

Left 
EDGE 

9400 1880 
RMC 

12.2kbps
23 22.60 0.213 0.23 -- 

Bottom 
EDGE 

9400 1880 
RMC 

12.2kbps
23 22.60 0.506 0.55 -- 
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Table 9: SAR Values of LTE BAND 2 , 20MHz ,QPSK 

Test 
Mode 

Test Positions 

Channel Power(dBm) 
MPR
(dB)

SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz
Maximum 
Turn-up 

Power(dBm)

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

1RB 
#49 

Right Head 
Cheek 18900 1880 24 23.11 0 0.494 0.61 -- 

Tilt 18900 1880 24 23.11 0 0.327 0.40 -- 

Left Head 
Cheek 18900 1880 24 23.11 0 0.715 0.88 11 

Tilt 18900 1880 24 23.11 0 0.564 0.69 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

18900 1880 24 23.11 0 0.486 0.60 -- 

Back 
side 

18900 1880 24 23.11 0 0.689 0.85 12 

Data Mode 
(10mm 

Separation) 

Front 
side 

18900 1880 24 23.11 0 0.486 0.60 -- 

Back 
side 

18900 1880 24 23.11 0 0.689 0.85 -- 

Right 
EDGE 

18900 1880 24 23.11 0 0.259 0.32 -- 

Left 
EDGE 

18900 1880 24 23.11 0 0.247 0.30 -- 

Bottom
EDGE 

18900 1880 24 23.11 0 0.796 0.98 13 

50%RB 
#24 

Right Head 
Cheek 18900 1880 24 23.17 0 0.357 0.43 -- 

Tilt 18900 1880 24 23.17 0 0.208 0.25 -- 

Left Head 
Cheek 18900 1880 24 23.17 0 0.532 0.64 -- 

Tilt 18900 1880 24 23.17 0 0.374 0.45 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

18900 1880 24 23.17 0 0.429 0.52 -- 

Back 
side 

18900 1880 24 23.17 0 0.553 0.67 -- 

Data Mode 
(10mm 

Separation) 

Front 
side 

18900 1880 24 23.17 0 0.429 0.52 -- 

Back 
side 

18900 1880 24 23.17 0 0.553 0.67 -- 

Right 
EDGE 

18900 1880 24 23.17 0 0.176 0.21 -- 

Left 
EDGE 

18900 1880 24 23.17 0 0.202 0.24 -- 

Bottom
EDGE 

18900 1880 24 23.17 0 0.631 0.76 -- 
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Table 10: SAR Values of LTE BAND 4 , 20MHz ,QPSK 

Test 
Mode 

Test Positions 

Channel Power(dBm) 
MPR 
(dB) 

SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz 
Maximum 
Turn-up 

Power(dBm)

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

1RB 
#49 

Right Head 
Cheek 20175 1732.5 24 23.43 0 0.509 0.58 -- 

Tilt 20175 1732.5 24 23.43 0 0.372 0.42 -- 

Left Head 
Cheek 20175 1732.5 24 23.43 0 0.675 0.77 14 

Tilt 20175 1732.5 24 23.43 0 0.483 0.55 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

20175 1732.5 24 23.43 0 0.657 0.75 -- 

Back 
side 

20050 1720 24 23.09 0 0.893 1.10 -- 

Back 
side 

20175 1732.5 24 23.43 0 1.048 1.19 15 

Back 
side 

20175 1732.5 24 23.43 0 1.021 1.16 -- 

Back 
side 

20300 1745 23 22.67 1 0.957 1.03 -- 

Data Mode 
(10mm 

Separation) 

Front 
side 

20175 1732.5 24 23.43 0 0.657 0.75 -- 

Back 
side 

20050 1720 24 23.09 0 0.893 1.10 -- 

Back 
side 

20175 1732.5 24 23.43 0 1.048 1.19 15 

Back 
side 

20175 1732.5 24 23.43 0 1.021 1.16 -- 

Back 
side 

20300 1745 23 22.67 1 0.957 1.03 -- 

Right 
EDGE 

20175 1732.5 24 23.43 0 0.354 0.40 -- 

Left 
EDGE 

20175 1732.5 24 23.43 0 0.386 0.44 -- 

Bottom 
EDGE 

20175 1732.5 24 23.43 0 0.785 0.90 -- 

50%RB 
#24 

Right Head 
Cheek 20175 1732.5 24 22.99 0 0.347 0.44 -- 

Tilt 20175 1732.5 24 22.99 0 0.261 0.33 -- 

Left Head 
Cheek 20175 1732.5 24 22.99 0 0.456 0.58 -- 

Tilt 20175 1732.5 24 22.99 0 0.312 0.39 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

20175 1732.5 24 22.99 0 0.531 0.67 -- 

Back 
side 

20175 1732.5 24 22.99 0 0.774 0.98 -- 

Data Mode 
(10mm 

Separation) 

Front 
side 

20175 1732.5 24 22.99 0 0.531 0.67 -- 

Back 
side 

20175 1732.5 24 22.99 0 0.774 0.98 -- 

Right 
EDGE 

20175 1732.5 24 22.99 0 0.158 0.20 -- 

Left 
EDGE 

20175 1732.5 24 22.99 0 0.177 0.22 -- 

Bottom 
EDGE 

20175 1732.5 24 22.99 0 0.632 0.80 -- 
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Table 11: SAR Values of LTE BAND 7 , 20MHz ,QPSK 

Test 
Mode 

Test Positions 

Channel Power(dBm) 
MPR
(dB)

SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz
Maximum 
Turn-up 

Power(dBm)

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

1RB 
#49 

Right Head 
Cheek 21100 2535 24 23.47 0 0.158 0.18 -- 

Tilt 21100 2535 24 23.47 0 0.129 0.15 -- 

Left Head 
Cheek 21100 2535 24 23.47 0 0.442 0.50 16 

Tilt 21100 2535 24 23.47 0 0.283 0.32 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

21100 2535 24 23.47 0 0.554 0.63 -- 

Back 
side 

21100 2535 24 23.47 0 0.798 0.90 17 

Data Mode 
(10mm 

Separation) 

Front 
side 

21100 2535 24 23.47 0 0.554 0.63 -- 

Back 
side 

21100 2535 24 23.47 0 0.798 0.90 17 

Right 
EDGE 

21100 2535 24 23.47 0 0.152 0.17 -- 

Left 
EDGE 

21100 2535 24 23.47 0 0.104 0.12 -- 

Bottom
EDGE 

21100 2535 24 23.47 0 0.736 0.83 -- 

50%RB 
#24 

Right Head 
Cheek 21100 2535 24 22.54 0 0.133 0.19 -- 

Tilt 21100 2535 24 22.54 0 0.095 0.13 -- 

Left Head 
Cheek 21100 2535 24 22.54 0 0.278 0.39 -- 

Tilt 21100 2535 24 22.54 0 0.126 0.18 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

21100 2535 24 22.54 0 0.378 0.53 -- 

Back 
side 

21100 2535 24 22.54 0 0.517 0.72 -- 

Data Mode 
(10mm 

Separation) 

Front 
side 

21100 2535 24 22.54 0 0.378 0.53 -- 

Back 
side 

21100 2535 24 22.54 0 0.517 0.72 -- 

Right 
EDGE 

21100 2535 24 22.54 0 0.116 0.16 -- 

Left 
EDGE 

21100 2535 24 22.54 0 0.088 0.12 -- 

Bottom
EDGE 

21100 2535 24 22.54 0 0.495 0.69 -- 
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Table 12: SAR Values of LTE BAND 17 , 10MHz ,QPSK  

Test 
Mode 

Test Positions 

Channel Power(dBm) 
MPR
(dB)

SAR 1g(W/Kg), 
Limit(1.6W/kg) 

Plot 
No.

CH. MHz
Maximum 
Turn-up 

Power(dBm)

Measured 
output 

power(dBm)

Measured 
SAR 

1g(W/kg) 

Scaled 
SAR 

1g(W/kg)

1RB 
#49 

Right Head 
Cheek 23790 710 24 23.83 0 0.040 0.04 -- 

Tilt 23790 710 24 23.83 0 0.021 0.02 -- 

Left Head 
Cheek 23790 710 24 23.83 0 0.051 0.05 18 

Tilt 23790 710 24 23.83 0 0.033 0.03 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

23790 710 24 23.83 0 0.078 0.08 -- 

Back 
side 

23790 710 24 23.83 0 0.105 0.11 19 

Data Mode 
(10mm 

Separation) 

Front 
side 

23790 710 24 23.83 0 0.078 0.08 -- 

Back 
side 

23790 710 24 23.83 0 0.105 0.11 19 

Right 
EDGE

23790 710 24 23.83 0 0.016 0.02 -- 

Left 
EDGE

23790 710 24 23.83 0 0.011 0.01 -- 

Bottom
EDGE

23790 710 24 23.83 0 0.030 0.03 -- 

25%RB 
#24 

Right Head 
Cheek 23790 710 24 23.48 0 0.035 0.04 -- 

Tilt 23790 710 24 23.48 0 0.017 0.02 -- 

Left Head 
Cheek 23790 710 24 23.48 0 0.039 0.04 -- 

Tilt 23790 710 24 23.48 0 0.020 0.02 -- 

Body-worn 
(10mm 

Separation) 

Front 
side 

23790 710 24 23.48 0 0.053 0.06 -- 

Back 
side 

23790 710 24 23.48 0 0.082 0.09 -- 

Data Mode 
(10mm 

Separation) 

Front 
side 

23790 710 24 23.48 0 0.053 0.06 -- 

Back 
side 

23790 710 24 23.48 0 0.082 0.09 -- 

Right 
EDGE

23790 710 24 23.48 0 0.008 0.01 -- 

Left 
EDGE

23790 710 24 23.48 0 0.007 0.01 -- 

Bottom
EDGE

23790 710 24 23.48 0 0.026 0.03 -- 

 
 Note:1. KDB941225 D01-Body SAR is not required for HSDPA when the average output of each RF 

channel with HSDPA active is  less than 0.25dB higher than measured without HSDPA using 
12.2kbps RMC or the maximum SAR for 12.2kbps   RMC<75% of the SAR limit. 

           2.  KDB941225 D01-Body SAR is not required for handset with HSPA capabilities when the maximum 
average output of each RF channel with HSUPA/HSDPA active is less than 0.25dB higher than 
that measure without HSUPA/HSDPA using 12.2kbps RMC AND THE maximum SAR for 12.2kbps 
RMC is<75% of the SAR limit 
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Measurement variability consideration 

According to KDB 865664 D01v01r04 section 2.8.1, repeated measurements are required following 
the procedures as below: 

1.  Repeated measurement is not required when the original highest measured SAR is < 
0.80W/kg; steps 2)  through 4) do not apply. 

2. When the original highest measured SAR is ≥ 0.80 W/kg, repeat that measurement once. 
3. Perform a second repeated measurement only if the ratio of largest to smallest SAR for the 

original and first repeated measurements is > 1.20 or when the original or repeated 
measurement is ≥ 1.45 W/kg (~ 10% from the 1-g SAR limit). 

4. Perform a third repeated measurement only if the original, first or second repeated 
measurement is ≥ 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and 
second repeated measurements is > 1.20. 
 

Repeated SAR: 

Band Position Channel Mode 

measured  SAR( W/kg) 

Original 
1st Repeated 2nd Repeated

Value Ratio Value Ratio

LTE BAND 4 
Body 

Back side 
20175 1RB #49 1.048 1.021 1.03 NA NA 
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Simultaneous Transmission SAR Analysis. 
List of Mode for Simultaneous Multi-band Transmission:  

No. Configurations Head SAR Body-worn SAR Hotspot SAR

1 GSM(Voice) + WLAN 2.4GHz(Data) Yes Yes - 

2 GPRS (Data) + WLAN 2.4GHz(Data) - - Yes 
3 GSM(Voice) + Bluetooth(Data) Yes Yes - 
4 GPRS (Data) + Bluetooth(Data) - - Yes 

5 WCDMA (Voice) + WLAN 2.4GHz(Data) Yes Yes - 

6 WCDMA (Data) + WLAN 2.4GHz(Data) - - Yes 

7 WCDMA (Voice) + Bluetooth(Data) Yes Yes - 

8 WCDMA (Data) + Bluetooth(Data) - - Yes 

9 LTE (Date) + WLAN 2.4GHz(Data) Yes Yes Yes 

10 LTE (Date) + Bluetooth(Data) Yes Yes Yes 

 
Remark:  
1. GSM and WCDMA share the same antenna, and cannot transmit simultaneously. 
2. EUT will choose either WLAN 2.4GHz or WLAN 5GHz according to the network single 

condition; therefore, 2.4GHz WLAN and 5GHz WLAN will not operate Simultaneous at any 
moment 

3. WLAN and Bluetooth share the same antenna, and cannot transmit simultaneously.  
3. According to the KDB 447498 D01 v06, when standalone SAR test exclusion applies to an 
antenna that transmits simultaneously with other antennas, the standalone SAR must be estimated 
according to following to determine simultaneous transmission SAR test exclusion:  
(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, 
mm)]·[√f(GHz)/x] W/kg for test separation distances ≤50 mm;  
where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.  
For simultaneous transmission analysis, WIFI/Bluetooth SAR is estimated per KDB 447498 D01 
v06 as below:  
WIFI: 

Tune-Up 
Power 
(dBm) 

Max. Power 
(mW) 

Distance 
(mm 

Frequency 
(GHz) 

X 
SAR(1g) 

5mm 
SAR(1g) 
10mm 

9.5 8.91 5/10 2.437 7.5 0.37 0.19 
 
Bluetooth: 

Tune-Up 
Power 
(dBm) 

Max. Power 
(mW) 

Distance 
(mm 

Frequency 
(GHz) 

X 
SAR(1g) 

5mm 
SAR(1g) 
10mm 

6.0 3.98 5/10 2.402 7.5 0.16 0.08 
 
4. The maximum SAR summation is calculated based onthe same configuration and test position 
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Head SAR 
WWAN and WLAN（2.4GHz） 

 WWAN（maximum） WLAN 
Summed SAR 

(W/kg) Position Band 
Scaled SAR 

(W/kg) 
Scaled SAR 

(W/kg) 

Left Cheek GSM850 0.22 0.37 0.59 
Left Cheek GSM1900 0.26 0.37 0.63 
Left Cheek WCDMA Band IV 0.21 0.37 0.58 
Left Cheek WCDMA Band II 0.44 0.37 0.81 
Left Cheek LTE BAND 2(1RB) 0.88 0.37 1.25 
Left Cheek LTE BAND 4(1RB) 0.77 0.37 1.14 
Left Cheek LTE BAND 7(1RB) 0.50 0.37 0.87 
Left Cheek LTE BAND 17(1RB) 0.05 0.37 0.42 

 
WWAN and BT 

 WWAN（maximum） WLAN 
Summed SAR 

(W/kg) Position Band 
Scaled SAR 

(W/kg) 
Scaled SAR 

(W/kg) 

Left Cheek GSM850 0.22 0.16 0.38 
Left Cheek GSM1900 0.26 0.16 0.42 
Left Cheek WCDMA Band IV 0.21 0.16 0.37 
Left Cheek WCDMA Band II 0.44 0.16 0.60 
Left Cheek LTE BAND 2(1RB) 0.88 0.16 1.04 
Left Cheek LTE BAND 4(1RB) 0.77 0.16 0.93 
Left Cheek LTE BAND 7(1RB) 0.50 0.16 0.66 
Left Cheek LTE BAND 17(1RB) 0.05 0.16 0.21 

 
Remark:  WIFI/BT the 1g SAR value is not being captured by the measurement system, 
the 1g-SAR value is conservatively used for simultaneous transmission analysis. 
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Body-worn SAR  
WWAN and WLAN（2.4GHz） 

 WWAN（maximum） WLAN(10mm) 
Summed SAR 

(W/kg) Position Band 
Scaled SAR 

(W/kg) 
Scaled SAR 

(W/kg) 

Back GSM850 0.29 0.19 0.48 
Back GSM1900 0.37 0.19 0.56 
Back WCDMA Band IV 0.31 0.19 0.50 
Back WCDMA Band II 0.56 0.19 0.75 
Back LTE BAND 2(1RB) 0.85 0.19 1.04 
Back LTE BAND 4(1RB) 1.19 0.19 1.38 
Back LTE BAND 7(1RB) 0.90 0.19 1.09 
Back LTE BAND 17(1RB) 0.11 0.19 0.30 

 
WWAN and BT 

 WWAN（maximum） WLAN(10mm) 
Summed SAR 

(W/kg) Position Band 
Scaled SAR 

(W/kg) 
Scaled SAR 

(W/kg) 

Back GSM850 0.29 0.08 0.37 
Back GSM1900 0.37 0.08 0.45 
Back WCDMA Band IV 0.31 0.08 0.39 
Back WCDMA Band II 0.56 0.08 0.64 
Back LTE BAND 2(1RB) 0.85 0.08 0.93 
Back LTE BAND 4(1RB) 1.19 0.08 1.27 
Back LTE BAND 7(1RB) 0.90 0.08 0.98 
Back LTE BAND 17(1RB) 0.11 0.08 0.19 

 
Remark:  WIFI/BT the 1g SAR value is not being captured by the measurement system, 
the 1g-SAR value is conservatively used for simultaneous transmission analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Reference No.: WTS16S0755375E V4 Page 75 of 178 

 

Waltek Services (Shenzhen) Co.,Ltd. 

http://www.waltek.com.cn                            Email:info@waltek.com.cn 

Hotspot SAR 
WWAN and WLAN（2.4GHz） 

 WWAN（maximum） WLAN(10mm) 
Summed SAR

(W/kg) Position Band 
Scaled SAR

(W/kg) 
Scaled SAR 

(W/kg) 

Back GSM850 0.65 0.19 0.84 
Bottom side GSM1900 0.64 0.19 0.83 

Back WCDMA Band IV 0.31 0.19 0.50 
Back WCDMA Band II 0.56 0.19 0.75 

Bottom side LTE BAND 2(1RB) 0.98 0.19 1.17 
Back LTE BAND 4(50RB) 1.19 0.19 1.38 
Back LTE BAND 7(1RB) 0.90 0.19 1.09 
Back LTE BAND 17(1RB) 0.11 0.19 0.30 

 
WWAN and BT 

 WWAN（maximum） WLAN(10mm) 
Summed SAR

(W/kg) Position Band 
Scaled SAR

(W/kg) 
Scaled SAR 

(W/kg) 

Back GSM850 0.65 0.08 0.73 
Bottom side GSM1900 0.64 0.08 0.72 

Back WCDMA Band IV 0.31 0.08 0.39 
Back WCDMA Band II 0.56 0.08 0.64 

Bottom side LTE BAND 2(1RB) 0.98 0.08 1.06 
Back LTE BAND 4(50RB) 1.19 0.08 1.27 
Back LTE BAND 7(1RB) 0.90 0.08 0.98 
Back LTE BAND 17(1RB) 0.11 0.08 0.19 

 
Remark:  WIFI/BT the 1g SAR value is not being captured by the measurement system, 
the 1g-SAR value is conservatively used for simultaneous transmission analysis. 
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Maximum SAR measurement Plots 
Plot 1: GSM850MHz, Middle channel (Left Head , Cheek) 
Product Description:Mobile Phone 
Model:GQ3028 
Test Date:Jul 22,2016 
 
 

Medium(liquid type) HSL_850 
Frequency (MHz) 836.60000 

Relative permittivity (real part) 41.33 
Conductivity (S/m) 0.91 

Signal GSM (Duty cycle: 1:8)   
E-Field Probe SN 07/15 EP249 

Conversion Factor 5.26 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 1.12 
SAR 10g (W/Kg) 0.157397 
SAR 1g (W/Kg) 0.213194 

SURFACE SAR VOLUME SAR 
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Plot 2: GSM850MHz, Middle channel (Body-worn, Back Surface) 
Product Description:Mobile Phone 
Model:GQ3028 
Test Date: Jul 22,2016 
 
 

Medium(liquid type) MSL_850 
Frequency (MHz) 836.60000 

Relative permittivity (real part) 55.44 
Conductivity (S/m) 0.98 

Signal GSM (Duty cycle: 1:8)   
E-Field Probe SN 07/15 EP249 

Conversion Factor 5.46 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -0.68 
SAR 10g (W/Kg) 0.219548 
SAR 1g (W/Kg) 0.280832 

SURFACE SAR VOLUME SAR 
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Plot 3: GPRS850MHz, Middle channel (Hotspot, Back Surface) 
Product Description:Mobile Phone 
Model:GQ3028 
Test Date: Jul 22,2016 
 
 

Medium(liquid type) MSL_850 
Frequency (MHz) 836.60000 

Relative permittivity (real part) 55.44 
Conductivity (S/m) 0.98 

Signal GPRS (Duty cycle: 1:2)   
E-Field Probe SN 07/15 EP249 

Conversion Factor 5.46 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 3.18 
SAR 10g (W/Kg) 0.432845 
SAR 1g (W/Kg) 0.551990 

SURFACE SAR VOLUME SAR 
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Plot 4: GSM1900, Middle channel (Left Head Cheek) 
Product Description: Mobile Phone 
Model: GQ3028 
Test Date:  Jul 23,2016 
 

Medium(liquid type) HSL_1900 
Frequency (MHz) 1880.0000 

Relative permittivity (real part) 41.04 
Conductivity (S/m) 1.41 

Signal GSM (Duty cycle: 1:8)   
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.95 
Sensor-Surface 4mm 

Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -4.72 
SAR 10g (W/Kg) 0.151126 
SAR 1g (W/Kg) 0.251588 

SURFACE SAR VOLUME SAR 
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Plot 5: GSM1900, Middle channel (Body-worn, Back Surface) 
Product Description: Mobile Phone 
Model: GQ3028 
Test Date:  Jul 23,2016 
 

Medium(liquid type) MSL_1900 

Frequency (MHz) 1880.0000 
Relative permittivity (real part) 53.51 

Conductivity (S/m) 1.50 
Signal GSM (Duty cycle: 1:8)   

E-Field Probe SN 07/15 EP249 
Conversion Factor 5.05 

Sensor-Surface 4mm 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 2.25 
SAR 10g (W/Kg) 0.221603 
SAR 1g (W/Kg) 0.354418 

SURFACE SAR VOLUME SAR 
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Plot 6: GPRS1900, Middle channel (Hotspot, Bottom Edge) 
Product Description: Mobile Phone 
Model: GQ3028 
Test Date:  Jul 23,2016 
 

Medium(liquid type) MSL_1900 

Frequency (MHz) 1880.0000 
Relative permittivity (real part) 53.51 

Conductivity (S/m) 1.50 
Signal GPRS (Duty cycle: 1:2)   

E-Field Probe SN 07/15 EP249 
Conversion Factor 5.05 

Sensor-Surface 4mm 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -1.90 
SAR 10g (W/Kg) 0.330132 
SAR 1g (W/Kg) 0.590735 

SURFACE SAR VOLUME SAR 
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Plot 7: WCDMA BAND IV, Middle channel (Left Head Cheek) 
Product Description: Mobile Phone 
Model: GQ3028 
Test Date:  Jul 23,2016 

 
Medium(liquid type) HSL_1800 
Frequency (MHz) 1732.600 

Relative permittivity (real part) 40.51 
Conductivity (S/m) 1.39 

Signal WCDMA (Duty cycle: 1:1)   
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.23 
Sensor-Surface 4mm 

Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 0.65 
SAR 10g (W/Kg) 0.148234 
SAR 1g (W/Kg) 0.194532 

SURFACE SAR VOLUME SAR 
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Plot 8: WCDMA BAND IV, Middle channel (Body-worn/Hotspot, Back Surface) 
Product Description: Mobile Phone 
Model: GQ3028 
Test Date:  Jul 23,2016 
 

Medium(liquid type) MSL_1800 
Frequency (MHz) 1732.6.000 

Relative permittivity (real part) 53.85 
Conductivity (S/m) 1.50 

Signal WCDMA (Duty cycle: 1:1)   
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.37 
Sensor-Surface 4mm 

Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 0.15 
SAR 10g (W/Kg) 0.226568 
SAR 1g (W/Kg) 0.292472 

SURFACE SAR VOLUME SAR 
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Plot 9: WCDMA BANDⅡ, Middle channel (Left Head Cheek) 
Product Description: Mobile Phone 
Model: GQ3028 
Test Date:  Jul 23,2016 
 

Medium(liquid type) HSL_1900 
Frequency (MHz) 1880.0000 

Relative permittivity (real part) 41.04 
Conductivity (S/m) 1.41 

Signal WCDMA(Duty cycle: 1:1)   
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.95 
Sensor-Surface 4mm 

Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -4.14 
SAR 10g (W/Kg) 0.203145 
SAR 1g (W/Kg) 0.405245 

SURFACE SAR VOLUME SAR 
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Plot 10: WCDMA BANDⅡ, Middle channel (Body-worn/Hotspot, Back Surface) 
Product Description: Mobile Phone 
Model: GQ3028 
Test Date:  Jul 23,2016 
 

Medium(liquid type) MSL_1900 

Frequency (MHz) 1880.0000 
Relative permittivity (real part) 53.51 

Conductivity (S/m) 1.50 
Signal WCDMA(Duty cycle: 1:1)   

E-Field Probe SN 07/15 EP249 
Conversion Factor 5.05 

Sensor-Surface 4mm 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -0.30 
SAR 10g (W/Kg) 0.253511 
SAR 1g (W/Kg) 0.513232 

SURFACE SAR VOLUME SAR 
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Plot 11:LTE BAND2, Middle channel (Left Head Cheek) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 25,2016 
 
 

Medium(liquid type) HSL_1900 
Frequency (MHz) 1880.0000 

Relative permittivity (real part) 41.04 
Conductivity (S/m) 1.41 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.95 
Bandwidth(MHz) 20 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 0.80 
SAR 10g (W/Kg) 0.408123 
SAR 1g (W/Kg) 0.715324 

SURFACE SAR VOLUME SAR 
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Plot 12:LTE BAND2, Middle channel (Body-worn, Back Surface) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 25,2016 
 
 

Medium(liquid type) MSL_1900 
Frequency (MHz) 1880.0000 

Relative permittivity (real part) 53.51 
Conductivity (S/m) 1.50 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 5.05 
Bandwidth(MHz) 20 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -1.72 
SAR 10g (W/Kg) 0.379812 
SAR 1g (W/Kg) 0.688609 

SURFACE SAR VOLUME SAR 
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Plot 13:LTE BAND2, Middle channel (Hotspot, Bottom Edge)  
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 25,2016 
 
 

Medium(liquid type) MSL_1900 
Frequency (MHz) 1880.0000 

Relative permittivity (real part) 53.51 
Conductivity (S/m) 1.50 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 5.05 
Bandwidth(MHz) 20 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -0.16 
SAR 10g (W/Kg) 0.436097 
SAR 1g (W/Kg) 0.795864 

SURFACE SAR VOLUME SAR 
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Plot 14:LTE BAND4, Middle channel (Left Head Cheek) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 25,2016 
 
 

Medium(liquid type) HSL_1800 
Frequency (MHz) 1732.5000 

Relative permittivity (real part) 40.51 
Conductivity (S/m) 1.39 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.23 
Bandwidth(MHz) 20 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -3.49 
SAR 10g (W/Kg) 0.396573 
SAR 1g (W/Kg) 0.674756 

SURFACE SAR VOLUME SAR 
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Plot 15:LTE BAND4, Middle channel (Body-worn/Hotspot, Back Surface) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 25,2016 
 
 

Medium(liquid type) MSL_1800 
Frequency (MHz) 1732.5000 

Relative permittivity (real part) 53.85 
Conductivity (S/m) 1.50 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.37 
Bandwidth(MHz) 20 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -0.91 
SAR 10g (W/Kg) 0.658818 
SAR 1g (W/Kg) 1.048347 

SURFACE SAR VOLUME SAR 
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Plot 16:LTE BAND7, Middle channel (Left Head Cheek) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 25,2016 
 
 

Medium(liquid type) HSL_2450 
Frequency (MHz) 2535.0000 

Relative permittivity (real part) 39.54 
Conductivity (S/m) 1.79 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.32 
Bandwidth(MHz) 20 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 0.16 
SAR 10g (W/Kg) 0.217090 
SAR 1g (W/Kg) 0.442033 

SURFACE SAR VOLUME SAR 

 
 



Reference No.: WTS16S0755375E V4 Page 93 of 178 

 

Waltek Services (Shenzhen) Co.,Ltd. 

http://www.waltek.com.cn                            Email:info@waltek.com.cn 

Plot 17:LTE BAND7, Middle channel (Body-worn/Hotspot, Back Surface) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 25,2016 
 
 

Medium(liquid type) MSL_2450 
Frequency (MHz) 2535.0000 

Relative permittivity (real part) 52.73 
Conductivity (S/m) 1.94 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.49 
Bandwidth(MHz) 20 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -0.39 
SAR 10g (W/Kg) 0.395091 
SAR 1g (W/Kg) 0.797596 

SURFACE SAR VOLUME SAR 
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Plot 18:LTE BAND17, Middle channel (Left Head Cheek) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 21,2016 
 
 

Medium(liquid type) HSL_750 
Frequency (MHz) 710.0000 

Relative permittivity (real part) 41.64 
Conductivity (S/m) 0.89 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 4.97 
Bandwidth(MHz) 10 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) 0.43 
SAR 10g (W/Kg) 0.038895 
SAR 1g (W/Kg) 0.050973 

SURFACE SAR VOLUME SAR 
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Plot 19:LTE BAND17, Middle channel (Body-worn/Hotspot, Back Surface) 
Product Description:Mobile Phone 
Model: GQ3028 
Test Date: Jul 21,2016 
 
 

Medium(liquid type) MSL_750 
Frequency (MHz) 710.0000 

Relative permittivity (real part) 54.19 
Conductivity (S/m) 0.98 

Signal Duty cycle: 1:1  
E-Field Probe SN 07/15 EP249 

Conversion Factor 5.11 
Bandwidth(MHz) 10 

RB Allocation  1 
RB Offset 49 
Area Scan dx=8mm dy=8mm 
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm 

Variation (%) -0.29 
SAR 10g (W/Kg) 0.079696 
SAR 1g (W/Kg) 0.105028 

SURFACE SAR VOLUME SAR 
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15 Calibration reports-Probe 
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