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Attachment 5. The Verification of Power reduction  

The Verification of WLAN Held to ear power reduction  

 

This device uses a power reduction mechanism for SAR compliance for WLAN operations during voice or 

VoIP held to ear scenarios. 

 

When a user makes or receives a WLAN voice or WLAN VOIP call, the audio of the call is sent through the 

earpiece at the top of the device so that the device can be used next to the ear. The IR Sensor located at the 

top of the device is used to detect when the device is in proximity of the user’s head in order to optimize the 

user’s device experience, for example, to dim or turn off the screen to save battery life. For this model, an 

auxiliary function of the IR sensor is for the purpose of RF Safety 

(i.e. reducing output power for Head SAR compliance) 

 

1. Procedures for determining proximity sensor triggering distances 
 
A reduced power level of the device is called when the IR sensor is activated while in a held-to-ear voice or 

VOIP call with the active audio receiver. Therefore, when the IR proximity sensor is active in a held-to-ear 

user scenario, the output power level is reduced. The maximum allowed output powers in all conditions are 

included in the maximum power document 

 

Detailed descriptions of the power reduction mechanism are included in the WLAN operational description 

document 

. 

We verified the power reduction function with the following procedures. 

The DUT was moved toward the phantom in accordance with the steps outlined in KDB 616217 D04 §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 

 

1) Make a Voice call (VoIP) through a pre-installed VoIP application to call simulator  

2) Per KDB616217 D04 §6.2, Measure the power while maintaining the voice call.. 

 

. For detailed measurement conducted power results, please refer to the Section .9 

 

 

 

 

IR Sensor Trigger Distance Assessment KDB 616217 D04 §6.2, front side  

 

LEGEND 

    Direction of DUT travel for determination of power reduction triggering point 

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

 

 

 

Call Simulator 

CMW500 
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Tissue simulating liquid 

Trigger distance – Front (mm) 

Moving toward 

phantom 

Moving from 

phantom 

2450 Head  40 40 

 
3) The entire Front surface of the DUT is positioned below a flat phantom filled with the required tissue-equivalent medium, 

and positioned at least 20 mm further than the distance that triggers power reduction 

We positioned DUT 61mm away from the phantom for this Test 

 (61mm= 40mm(triggering distance) + 21mm) 

 

 The Front surface of DUT is moved toward the phantom in 3 mm steps until the sensor triggers.  

Front side – EUT Moving toward (trigger) to the Phantom 

Distance (mm) 61 58 55 52 49 46 43 40 

2.4GHz 802.11b(1-10ch) 16.43 16.41 16.40 16.39 16.41 16.39 16.40 13.65 

2.4GHz 802.11g(1-10ch)  15.01 15.03 15.00 15.03 15.01 15.00 15.02 13.41 

2.4GHz 802.11n(1-10ch) 13.91 13.93 13.92 13.93 13.92 13.91 13.91 13.26 

 

Distance (mm) 61 58 55 52 49 46 43 40 

2.4GHz 802.11b(11ch) 16.41 16.42 16.42 16.40 16.39 16.41 16.41 13.62 

2.4GHz 802.11g(11ch) 12.23 12.23 12.20 12.21 12.21 12.20 12.21 12.21 

2.4GHz 802.11n(11ch) 12.19 12.17 12.18 12.18 12.18 12.19 12.20 12.17 

 

4) The Front surface of DUT is then moved back (further away) from the phantom by at least 5 mm or until maximum 

output power is returned to the normal maximum level.  

The Front surface of DUT is again moved toward the phantom, but in 1 mm steps, until it is at least 5 mm past the 

triggering point or touching the phantom.  

Front side – EUT Moving toward (trigger) to the Phantom 

Distance (mm) 45 44 43 42 41 40 39 38 37 36 35 

2.4GHz 802.11b(1-10ch) 16.40 16.39 16.41 16.39 16.40 13.63 13.64 13.63 13.66 13.61 13.63 

2.4GHz 802.11g(1-10ch) 15.00 15.03 15.01 15.00 15.02 13.38 13.40 13.42 13.37 13.41 13.40 

2.4GHz 802.11n(1-10ch) 13.92 13.93 13.92 13.91 13.91 13.25 13.26 13.24 13.24 13.26 13.22 

 

Distance (mm) 45 44 43 42 41 40 39 38 37 36 35 

2.4GHz 802.11b(11ch) 16.41 16.40 16.42 16.41 16.40 13.63 13.64 13.63 13.66 13.61 13.63 

2.4GHz 802.11g(11ch) 12.20 12.21 12.21 12.20 12.21 12.18 12.20 12.21 12.19 12.21 12.20 

2.4GHz 802.11n(11ch) 12.18 12.18 12.18 12.19 12.20 12.17 12.16 12.16 12.18 12.15 12.16 

 

5) If the DUT is not touching the phantom, it is moved in 3 mm steps until it touches the phantom to confirm that the sensor 

remains triggered and the maximum power stays reduced  

Front side – EUT Moving toward (trigger) to the Phantom 

Distance (mm) 35 32 29 26 23 20 17 14 11 9 6 3 0 

2.4GHz 802.11b(1-10ch) 13.62 13.65 13.66 13.69 13.64 13.62 13.69 13.61 13.62 13.68 13.64 13.66 13.62 

2.4GHz 802.11g(1-10ch) 13.40 13.41 13.37 13.36 13.38 13.39 13.40 13.39 13.38 13.39 13.36 13.37 13.41 

2.4GHz 802.11n(1-10ch) 13.29 13.26 13.26 13.27 13.30 13.31 13.27 13.25 13.29 13.28 13.26 13.24 13.28 

 

Distance (mm) 35 32 29 26 23 20 17 14 11 9 6 3 0 

2.4GHz 802.11b(11ch) 13.61 13.62 13.62 13.64 13.62 13.63 13.63 13.62 13.65 13.63 13.61 13.65 13.63 

2.4GHz 802.11g(11ch) 12.20 12.19 12.18 12.20 12.21 12.19 12.21 12.20 12.19 12.20 12.21 12.21 12.20 

2.4GHz 802.11n(11ch) 12.16 12.18 12.17 12.16 12.16 12.18 12.15 12.16 12.18 12.16 12.15 12.15 12.16 
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6) The process is then reversed by moving the DUT away from the phantom according to steps KDB616217 D04 §6.3,  d) 

to g), to determine triggering release, until it is at least 10 mm beyond the point that triggers the return of normal maximum 

power  

(19mm= 40mm(triggering distance) - 21mm) 

The Front surface is moved away the phantom in 3 mm steps to determine triggering release 

 

Front side – EUT Moving away (Release)  from the Phantom 

Distance (mm) 19 22 25 28 31 34 37 40 43 46 49 52 

2.4GHz 802.11b(1-10ch) 13.66 13.65 13.64 13.64 13.68 13.68 13.70 13.64 16.38 16.36 16.39 16.38 

2.4GHz 802.11g(1-10ch) 13.37 13.36 13.36 13.38 13.37 13.39 13.42 13.41 15.02 15.06 15.01 15.00 

2.4GHz 802.11n(1-10ch) 13.30 13.31 13.33 13.29 13.28 13.25 13.26 13.27 13.92 13.93 13.92 13.91 

 

Distance (mm) 19 22 25 28 31 34 37 40 43 46 49 52 

2.4GHz 802.11b(11ch) 13.67 13.63 13.65 13.63 13.66 13.65 13.68 13.65 16.39 16.37 16.38 16.38 

2.4GHz 802.11g(11ch) 12.19 12.21 12.20 12.19 12.20 12.21 12.21 12.20 12.21 12.21 12.20 12.21 

2.4GHz 802.11n(11ch) 12.18 12.15 12.16 12.18 12.16 12.15 12.15 12.16 12.18 12.18 12.19 12.20 

7) The Front surface is then moved toward the phantom by at least 5 mm or until reduced output power is returned to the 

Maximum output power. 

Front side – EUT Moving away (Release)  from the Phantom 

Distance (mm) 35 36 37 38 39 40 41 42 43 44 45 46 47 

2.4GHz 802.11b(1-10ch) 13.66 13.64 13.67 13.66 13.65 13.66 16.40 16.39 16.41 16.39 16.40 16.36 16.39 

2.4GHz 802.11g(1-10ch) 13.38 13.36 13.35 13.33 13.36 13.35 15.00 15.03 15.01 15.00 15.02 15.06 15.01 

2.4GHz 802.11n(1-10ch) 13.30 13.29 13.31 13.28 13.24 13.28 13.92 13.93 13.92 13.91 13.91 13.93 13.92 

 

Distance (mm) 35 36 37 38 39 40 41 42 43 44 45 46 47 

2.4GHz 802.11b(11ch) 13.65 13.65 13.63 13.65 13.64 13.65 16.38 16.36 16.39 16.38 16.40 16.36 16.39 

2.4GHz 802.11g(11ch) 12.20 12.21 12.19 12.21 12.20 12.19 12.20 12.21 12.21 12.20 12.21 12.20 12.21 

2.4GHz 802.11n(11ch) 12.16 12.16 12.18 12.15 12.16 12.18 12.19 12.18 12.18 12.19 12.20 12.18 12.18 

 

8) If the DUT is touching the phantom, it is moved in 3 mm steps until it move away from phantom to confirm that the 

sensor remains triggered and the maximum power is returned. 

 

Front side – EUT Moving away (Release)  from the Phantom 

Distance (mm) 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 

2.4GHz 802.11b(1-10ch) 13.66 13.69 13.64 13.61 13.62 13.68 13.64 13.65 13.63 13.65 13.67 13.66 13.64 13.63 16.41 16.39 

2.4GHz 802.11g(1-10ch) 13.37 13.36 13.38 13.39 13.38 13.39 13.36 13.35 13.31 13.32 13.34 13.33 13.30 13.31 15.01 15.00 

2.4GHz 802.11n(1-10ch) 13.26 13.27 13.30 13.25 13.29 13.28 13.26 13.31 13.24 13.28 13.29 13.25 13.27 13.25 13.92 13.91 

 

Distance (mm) 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 

2.4GHz 802.11b(11ch) 13.62 13.68 13.64 13.65 13.63 13.65 13.67 13.66 13.64 13.63 13.66 13.69 13.64 13.61 16.39 16.40 

2.4GHz 802.11g(11ch) 12.20 12.19 12.20 12.21 12.21 12.20 12.19 12.21 12.21 12.19 12.21 12.20 12.19 12.21 12.21 12.20 

2.4GHz 802.11n(11ch) 12.16 12.18 12.16 12.15 12.15 12.16 12.18 12.15 12.16 12.18 12.15 12.16 12.18 12.16 12.18 12.19 

 

9 )The measured output power within ± 5 mm of the triggering points, or until the DUT is touching the phantom, for 

movements to and from the phantom should be tabulated in the SAR report.  

Front side – EUT Moving toward (trigger) to the Phantom 

Distance (mm) 45 44 43 42 41 40 39 38 37 36 35 

2.4GHz 802.11b(1-10ch) 16.36 16.35 16.37 16.40 16.38 13.64 13.61 13.62 13.66 13.63 13.60 

2.4GHz 802.11g(1-10ch) 15.02 15.06 15.01 15.03 15.01 13.38 13.39 13.36 13.35 13.31 13.32 

2.4GHz 802.11n(1-10ch) 13.91 13.93 13.92 13.93 13.92 13.29 13.28 13.26 13.31 13.24 13.28 

 



 
 

FCC ID: A3LSMJ701MT Report No.: HCT-A-1706-F012-2 

 

F-TP22-03 (Rev.00)   ２６０ / 262 HCT CO.,LTD. 

 

Distance (mm) 45 44 43 42 41 40 39 38 37 36 35 

2.4GHz 802.11b(11ch) 16.37 16.34 16.33 16.37 16.36 13.64 13.61 13.62 13.66 13.63 13.60 

2.4GHz 802.11g(11ch) 12.23 12.20 12.21 12.21 12.20 12.19 12.21 12.20 12.19 12.20 12.21 

2.4GHz 802.11n(11ch) 12.17 12.18 12.18 12.18 12.19 12.18 12.15 12.16 12.18 12.16 12.15 

 

Front side – EUT Moving away (Release) from the Phantom 

Distance (mm) 35 36 37 38 39 40 41 42 43 44 45 

2.4GHz 802.11b(1-10ch) 13.64 13.63 13.65 13.66 13.61 13.60 16.37 16.38 16.42 16.43 16.43 

2.4GHz 802.11g(1-10ch) 13.36 13.38 13.39 13.38 13.39 13.36 15.04 14.98 15.02 15.01 15.01 

2.4GHz 802.11n(1-10ch) 13.27 13.30 13.25 13.29 13.28 13.26 13.91 13.92 13.92 13.91 13.90 

 

Distance (mm) 35 36 37 38 39 40 41 42 43 44 45 

2.4GHz 802.11b(11ch) 13.63 13.61 13.64 13.63 13.62 13.62 16.38 16.38 16.40 16.41 16.41 

2.4GHz 802.11g(11ch) 12.19 12.18 12.20 12.21 12.19 12.21 12.21 12.20 12.21 12.20 12.21 

2.4GHz 802.11n(11ch) 12.18 12.17 12.16 12.16 12.18 12.15 12.18 12.19 12.20 12.18 12.18 

 

Worst case distance for SAR is not consider for body exposure condition. Because of Power reduction is only apply voice 

or VOIP for WLAN. Based on the most conservative measured triggering distance of 40mm,  

 

2. Procedures for determining antenna and proximity sensor coverage 
KDB 616217 D04 §6.3  

As there is no spatial offset between the antenna and the IR sensor element, IR sensor coverage did not need 

to be assessed 
 
3. Procedures for determining tablet tilt angle influences to proximity sensor triggering 

KDB 616217 D04 §6.4  

The IR sensor is activated while in a held-to-ear voice or VOIP call with the active audio receiver. Therefore, 

the IR proximity sensor has no influence of the tilt angle of the IR Sensor 

 
Conclusion: 

According to FCC KDB 616217 sec.6, we verified the operating distance of the IR sensor for WLAN 

transmitter with VoIP of this product and confirmed that the IR sensor operates correctly in the VoIP (Held to 

ear) conditions. This IR sensor impacts only WI-FI output Power and has no impact on any other transmitter in 

the device 
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Attachment 6. – SAR Tissue Characterization 

 

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and 

saline solution (see Table 3.1). Preservation with a bactericide 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. The mixture characterizations used for 

the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Harts grove. 

 

Ingredients 

(% by weight) 

Frequency (MHz) 

750 835 1 900 2 450 – 2 700 

Tissue Type Head Body Head Body Head Body Head Body 

Water 41.1 51.7 40.45 53.06 54.9 70.17 71.88 73.2 

Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1 

Sugar 57.0 47.2 57.0 44.9 0.0 0 0.0 0.0 

HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0 

Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0 

Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0 

DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7 

Diethylene glycol 

hexyl ether - - - - - - - - 

 

Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose 

Water: De-ionized, 16M resistivity 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-tetramethylbutyl)phenyl] ether 

Composition of the Tissue Equivalent Matter 
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Attachment 7. – SAR SYSTEM VALIDATION 
 

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm 

measurement accuracy. The SAR systems (including SAR probes, system components and software 

versions) used for this device were validated against its performance specifications prior to the SAR 

measurements. Reference dipoles were used with the required tissue- equivalent media for system validation, 

according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe 

calibrations are frequency dependent, each probe calibration point was validated at a frequency within the 

valid frequency range of the probe calibration point, using the system that normally operates with the probe 

for routine SAR measurements and according to the required tissue-equivalent media. 

A tabulated summary of the system validation status including the validation date(s), measurement 

frequencies, SAR probes and tissue dielectric parameters has been included. 

 
SAR  

System 

No. 

Probe 
Probe  
Type 

Probe 
 Calibration 

 Point 
Dipole Date 

Dielectric Parameters CW Validation Modulation Validation 

Measured 
Permittivity 

Measured 
Conductivity 

Sensitivity 
Probe 

Linearity 
Probe 

Isotropy 
MOD. 
Type 

Duty 
Factor 

PAR 

1 3863 EX3DV4 Head 750 1014 2017.06.13 41.7 0.87 PASS PASS PASS N/A N/A N/A 

7 1630 ET3DV6 Body 750 1014 2017.03.10 55.3 0.94 PASS PASS PASS N/A N/A N/A 

5 3903 EX3DV4 Head 835 441 2016.11.24 41.5 0.89 PASS PASS PASS GMSK PASS N/A 

1 3863 EX3DV4 Head 835 441 2017.06.13 41.6 0.92 PASS PASS PASS N/A N/A N/A 

12 7370 EX3DV4 Body 835 441 2016.11.25 55.4 0.98 PASS PASS PASS GMSK PASS N/A 

7 1630 ET3DV6 Body 835 441 2017.03.10 55.4 0.97 PASS PASS PASS N/A N/A N/A 

3 3797 EX3DV4 Body 835 441 2016.12.07 55.1 0.99 PASS PASS PASS GMSK PASS N/A 

5 3903 EX3DV4 Head 1800 2d007 2016.11.24 40.1 1.41 PASS PASS PASS GMSK PASS N/A 

9 3968 EX3DV4 Head 1800 2d007 2017.06.13 40.2 1.39 PASS PASS PASS N/A N/A N/A 

12 7370 EX3DV4 Body 1800 2d007 2016.11.25 53.3 1.5 PASS PASS PASS GMSK PASS N/A 

12 7370 EX3DV4 Body 1800 2d007 2016.11.25 53.3 1.5 PASS PASS PASS N/A N/A N/A 

5 3903 EX3DV4 Head 1900 5d032 2017.03.31 40.1 1.42 PASS PASS PASS GMSK PASS N/A 

9 3968 EX3DV4 Head 1900 5d032 2017.06.13 39.8 1.41 PASS PASS PASS N/A N/A N/A 

12 7370 EX3DV4 Body 1900 5d032 2017.03.31 53.3 1.53 PASS PASS PASS GMSK PASS N/A 

12 7370 EX3DV4 Body 1900 5d032 2017.03.31 53.3 1.53 PASS PASS PASS N/A N/A N/A 

3 3797 EX3DV4 Body 1900 5d032 2017.03.31 53.3 1.53 PASS PASS PASS GMSK PASS N/A 

12 7370 EX3DV4 Head 2450 743 2017.03.24 39.2 1.83 PASS PASS PASS OFDM N/A PASS 

12 7370 EX3DV4 Body 2450 743 2017.03.24 52.8 1.94 PASS PASS PASS OFDM N/A PASS 

8 3968 EX3DV4 Head 2600 1015 2017.06.13 38.7 1.95 PASS PASS PASS NA N/A NA 

5 3903 EX3DV4 Body 2600 1015 2017.01.31 52.3 2.17 PASS PASS PASS NA N/A NA 

SAR System Validation Summary 1g 

Note; 

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above 

represent test configurations for which the measurement system has been validated per FCC KDB 

Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle, 

such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664 

D01v01r04. 




