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From the EUT RF output power, the minimum mobile separation distance, d=0.6m, as well as the maximum gain of 
the used antenna as following table, the RF power density can be obtained. 

Frequency Band Mode 
Internal 

Identification 
Antenna type 

Maximum Antenna 
Gain 

2.4 GHz 
Bluetooth* Antenna 0 Ceramic Antenna 3.0dBi 
WLAN Antenna 1 Ceramic Antenna 2.0dBi 

450 MHz PMR radio module Antenna 2 External Antenna 5.0dBi 
1.9 GHz GSM/UMTS module Antenna 3 Internal Antenna 2.0dBi 

13.56 MHz NFC module Antenna 4 Loop Antenna Only RX 
1.5GHz GPS Antenna Antenna 5 Internal Antenna Only RX 

 
Bluetooth* - Bluetooth including Lower Energy Bluetooth and Classics Bluetooth 
 

4. Conducted Power Results 

BT & WLAN 

Mode Channel 
Frequency

(MHz) 
Conducted Peak Output Power 

(dBm,) 

IEEE 802.11 b 
1 2412 15.36 
6 2437 15.58 

11 2462 15.45 

IEEE 802.11 g 
1 2412 20.65 
6 2437 20.87 

11 2462 20.45 

IEEE 802.11 n 
HT20 

1 2412 21.12 
6 2437 20.96 

11 2462 21.47 

BT – LE (GFSK) 
00 2402 0.32 
19 2440 0.35 
39 2480 0.25 

BT – Classics 
(GFSK) 

0 2402 3.84 
39 2441 3.52 
78 2480 2.89 

BT – Classics 
(GFSK) 

0 2402 2.08 
39 2441 1.94 
78 2480 1.80 

BT – Classics 
(π/4 DQPSK) 

0 2402 3.20 
39 2441 2.89 
78 2480 2.56 

BT – Classics 
(8DPSK) 

0 2402 3.54 
39 2441 2.78 
78 2480 2.52 
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450MHz PMR

Modulation 
Type 

Channel 
Separation 

Operation 
Mode 

Test 
  Channel 

Test Frequency 
(MHz) 

Test Results 
(dBm) 

Digital/GMSK 12.5KHz 

High 
Rated 
Power 

Ch1 460.125 34.72
Ch2 465.125 34.74
Ch3 469.125 34.78

Low 
Rated 
Power 

Ch1 460.125 30.37
Ch2 465.125 30.39
Ch3 469.125 30.43

Digital/GMSK 25KHz 

High 
Rated 
Power 

Ch4 460.125 34.74
Ch5 465.125 34.73
Ch6 469.125 34.72

Low 
Rated 
Power 

Ch4 460.125 30.34
Ch5 465.125 30.33 
Ch6 469.125 30.10 

 

GSM1900 

GSM 1900 

Burst Conducted power (dBm) 

/ 

Average power (dBm) 
Channel/Frequency(MHz) Channel/Frequency(MHz) 

512/ 
1850.2 

661/ 
1880 

810/ 
1909.8 

512/ 
1850.2 

661/ 
1880 

810/ 
1909.8 

GPRS 
(GMSK) 

1TX slot 29.85  29.65  29.15  -9.03dB 20.82 20.62 20.12 
2TX slot 27.56  27.12  27.21  -6.02dB 21.54 21.10 21.19 
3TX slot 26.12  26.36  26.02  -4.26dB 21.86 22.10 21.76 
4TX slot 24.26  24.48  24.15  -3.01dB 21.25 21.47 21.14 

EGPRS 
(8PSK) 

1TX slot 25.78  25.45  25.02  -9.03dB 16.75 16.42 15.99 
2TX slot 23.23  23.21  23.32  -6.02dB 17.21 17.19 17.30 
3TX slot 21.27  21.62  21.15  -4.26dB 17.01 17.36 16.89 
4TX slot 19.14  19.02  19.15  -3.01dB 16.13 16.01 16.14 

 

Notes: 
1. Division Factors 
To average the power, the division factor is as follows: 
1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.00dB 
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.00dB 
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB 
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.00dB 
2. According to the conducted power as above, the GPRS measurements are performed with 3Txslot GPRS1900. 
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UMTS Band II 

Item 
band 

WCDMA Band II result (dBm) 
Channel/Frequency(MHz) 

sub-test 9262/1852.4 9400/1880 9538/1907.6 

RMC 

12.2kbps RMC 23.27 23.43 23.54 
64kbps RMC 23.22 23.31 23.38 

144kbps RMC 23.14 23.20 23.29 
384kbps RMC 23.01 23.09 23.13 

HSDPA 

Sub - Test 1 22.54 22.59 22.19 
Sub - Test 2 22.37 22.01 21.51  
Sub - Test 3 22.63 22.25 21.21  
Sub - Test 4 22.56 22.09 20.78 

HSUPA 

Sub - Test 1 22.40  22.25  21.59 
Sub - Test 2 22.17  22.06  21.23 
Sub - Test 3 22.66  22.21  21.52 
Sub - Test 4 22.45  22.24  21.32 
Sub - Test 5 22.54  22.56 21.37 

 
5. Manufacturing tolerance 

GSM 1900 GPRS (GMSK) (Burst Average Power) 
Channel 512 661 810 

1 Txslot 
Target (dBm) 29.0 29.0 29.0 

Tolerance ±(dB) 1.0 1.0 1.0 

2 Txslot 
Target (dBm) 27.0 27.0 27.0 

Tolerance ±(dB) 1.0 1.0 1.0 

3 Txslot 
Target (dBm) 26.0 26.0 26.0 

Tolerance ±(dB) 1.0 1.0 1.0 

4 Txslot 
Target (dBm) 24.0 24.0 24.0 

Tolerance ±(dB) 1.0 1.0 1.0 
GSM 1900 EDGE (8PSK) (Burst Average Power) 

Channel 512 661 810 

1 Txslot 
Target (dBm) 25.0 25.0 25.0 

Tolerance ±(dB) 1.0 1.0 1.0 

2 Txslot 
Target (dBm) 23.0 23.0 23.0 

Tolerance ±(dB) 1.0 1.0 1.0 

3 Txslot 
Target (dBm) 21.0 21.0 21.0 

Tolerance ±(dB) 1.0 1.0 1.0 

4 Txslot 
Target (dBm) 19.0 19.0 19.0 

Tolerance ±(dB) 1.0 1.0 1.0 
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UMTS Band II 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 23.0 23.0 23.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSDPA(sub-test 1) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSDPA(sub-test 2) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSDPA(sub-test 3) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSDPA(sub-test 4) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 21.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSUPA(sub-test 1) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSUPA(sub-test 2) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSUPA(sub-test 3) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSUPA(sub-test 4) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 

UMTS Band II HSUPA(sub-test 5) 
Channel Channel 9262 Channel 9400 Channel 9538 

Target (dBm) 22.0 22.0 22.0 
Tolerance ±(dB) 1.0 1.0 1.0 
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WiFi 2.4G 
IEEE 802.11b (Peak) 

Channel Channel 1 Channel 6 Channel 11 
Target (dBm) 15.0 15.0 15.0 

Tolerance ±(dB) 1.0 1.0 1.0 
IEEE 802.11g (Peak) 

Channel Channel 1 Channel 6 Channel 11 
Target (dBm) 20.0 20.0 20.0 

Tolerance ±(dB) 1.0 1.0 1.0 
IEEE 802.11n HT20 (Peak) 

Channel Channel 1 Channel 6 Channel 11 
Target (dBm) 21.0 21.0 21.0 

Tolerance ±(dB) 1.0 1.0 1.0 
 

Bluetooth  
BLE-GFSK (Peak) 

Channel Channel 0 Channel 19 Channel 39 
Target (dBm) 0.0 0.0 0.0 

Tolerance ±(dB) 1.0 1.0 1.0 
GFSK (Peak) 

Channel Channel 0 Channel 39 Channel 78 
Target (dBm) 3.0 3.0 3.0 

Tolerance ±(dB) 1.0 1.0 1.0 
8DPSK (Peak) 

Channel Channel 0 Channel 39 Channel 78 
Target (dBm) 3.0 3.0 3.0 

Tolerance ±(dB) 1.0 1.0 1.0 
π/4DQPSK (Peak) 

Channel Channel 0 Channel 39 Channel 78 
Target (dBm) 3.0 3.0 3.0 

Tolerance ±(dB) 1.0 1.0 1.0 
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450MHz PMR 
Digital/GMSK/12.5KHz/High Rated Power 

Channel Channel 1 Channel 2 Channel 3 
Target (dBm) 34.0 34.0 34.0 

Tolerance ±(dB) 1.0 1.0 1.0 
Digital/GMSK/12.5KHz/Low Rated Power 

Channel Channel 1 Channel 2 Channel 3 
Target (dBm) 30.0 30.0 30.0 

Tolerance ±(dB) 1.0 1.0 1.0 
Digital/GMSK/25KHz/High Rated Power 

Channel Channel 4 Channel 5 Channel 6 
Target (dBm) 34.0 34.0 34.0 

Tolerance ±(dB) 1.0 1.0 1.0 
Digital/GMSK/25KHz/Low Rated Power 

Channel Channel 4 Channel 5 Channel 6 
Target (dBm) 30.0 30.0 30.0 

Tolerance ±(dB) 1.0 1.0 1.0 
 
6. Measurement Results 

6.1 Standalone MPE 
WLAN 

Mode 
Output power Antenna

Gain 
(dBi) 

Antenna 
Gain 

(linear) 

Duty 
Cycle 

MPE 
(mW/cm2) 

MPE Limits
(mW/cm2)(dBm) (mW) 

IEEE 802.11 b 16.00 39.8101 2.0 1.5849 100% 0.0014 1.000 
IEEE 802.11 g 21.00 125.8925 2.0 1.5849 100% 0.0044 1.000 

IEEE 802.11 n HT20 22.00 158.4893 2.0 1.5849 100% 0.0056 1.000 
 

Bluetooth 

Mode 
Output power Antenna

Gain 
(dBi) 

Antenna 
Gain 

(linear) 

Duty 
Cycle 

MPE 
(mW/cm2) 

MPE Limits
(mW/cm2)(dBm) (mW) 

GFSK – LE 1.00 1.2589 3.0 1.9953 100% 0.0001 1.000 
GFSK 4.00 2.5119 3.0 1.9953 100% 0.0001 1.000 

π/4DQPSK 4.00 2.5119 3.0 1.9953 100% 0.0001 1.000 
8DPSK 4.00 2.5119 3.0 1.9953 100% 0.0001 1.000 
 

GSM1900 and UMTS Band II 

Mode 
Output power Antenna

Gain 
(dBi) 

Antenna 
Gain 

(linear) 

Duty 
Cycle 

MPE 
(mW/cm2) 

MPE Limits
(mW/cm2)(dBm) (mW) 

GSM 1900 27.00 501.1873 2.0 1.5849 37.5% 0.0066 1.000 
UMTS Band II 24.00 251.1886 2.0 1.5849 100% 0.0088 1.000 
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450 MHz PMR 

Mode 
Output power Antenna

Gain 
(dBi) 

Antenna 
Gain 

(linear) 

Duty 
Cycle 

MPE 
(mW/cm2) 

MPE Limits
(mW/cm2)(dBm) (mW) 

Op 1 35.00 3162.2777 5.0 3.1623 100% 0.2212 0.3067 
Op 2 31.00 1258.9254 5.0 3.1623 100% 0.0880 0.3067 
Op 3 35.00 3162.2777 5.0 3.1623 100% 0.2212 0.3067 
Op 4 31.00 1258.9254 5.0 3.1623 100% 0.0880 0.3067 

 

Remark: 
1. Bluetooth*- Including Lower Energy Bluetoothand Classics Bluetooth 
2. Maximum output power including tune-up tolerance; 
3. The minimum use distance is 60cm from manufacturer declaration of user manual. 
4. We use lowest frequency 460MHz to evlaute MPE limits. 
5. Defination  

Op 1 : Digital/GMSK/12.5KHz/High Rated Power 
Op 2 : Digital/GMSK/12.5KHz/Low Rated Power 
Op 3 : Digital/GMSK/25KHz/High Rated Power 
Op 4 : Digital/GMSK/25KHz/Low Rated Power 

 
6.2 Simultaneous transmission MPE 

According to KDB447498 for Transmitters used in mobile exposure conditions for simultaneous transmission 
operations; 
∑ of MPE raƟos ≤ 1.0 

           The sample share 6 difference antennas, Bluetooth, WLAN, PMR and GSM/UMTS share difference 
transmit antenna, NFC and GPS share difference receiver antenna, we only need consider Bluetooth, 
WLAN, PMR and GSM/UMTS simultaneous transmission MPE; 

           We evaluate all conditions simultaneous transmission and record worst case at Bluetooth, WLAN, PMR 
and GSM/UMTS simultaneous transmission. 

Maximum 
MPE ratio 

2.4GWLAN 

Maximum 
MPE ratio 
2.4GBluetooth* 

Maximum 
MPE ratio 

GSM/UMTS 

Maximum 
MPE ratio 
450MHzPMR 

∑MPE 
ratios Limit Results 

0.0056 0.0001 0.0088 0.7212 0.8 1.0 PASS
 

Remark: 
1. Bluetooth*- Including Lower Energy Bluetoothand Classics Bluetooth 
2. Maximum output power including tune-up tolerance; 
3. The minimum use distance is 60cm from manufacturer declaration of user manual. 
4. We use lowest frequency 450MHz to evlaute MPE limits. 

 
7. Conclusion 

The measurement results comply with the FCC Limit per 47 CFR 2.1091 for the uncontrolled RF Exposure of 
mobile device. 
 

----------------THE END OF REPORT--------------- 


