Report No.: ER/2015/20010

FCC ID: HD5-VM3WLANA Issue Date: Mar. 10, 2015

1. MAXIMUM PERMISSIBLE EXPOSURE (MPE)
1.1 Standard Applicable

According to §1.1307(b)(1), systems operating under the provisions of this section shall be operated in
a manner that ensure that the public is not exposed to radio frequency energy level in excess of the

Commission’s guideline.

This is a Mobile device, the MPE is required.

According to §1.1310 and §2.1093 RF exposure is calculated.

Limits for Maximum Permissive Exposure (MPE)

Frequency Range Electric Field Magnetic Field Power Density Averaging Time
(MHz) Strength (V/m) Strength (A/m) (mW/cmz) (minute)
Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *#(180/f) 30
30-300 27.5 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 / / 1.0 30

F = frequency in MHz

* = Plane-wave equipment power density.
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1.2 Maximum Permissible Exposure (MPE) Evaluation

Internal Antenna (Worst Case)

802.11a 5150~5250 Power Table

Frequency Reading Power
(MHz) (dBm)
5180 15.14
5220 14.61
5240 14.57

MPE Prediction (802.11a 5150~5250)

Prediction of MPE limit at a given distance

Equation from page 18 of OET Bulletin 65, Edition 97-01

S=PG/4 1 R

Where: S = Power density

P = Power input to antenna

G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{15.14 (dBm)
Maximum average output power at antenna input|32.65878322 | (mW)
Duty cycle:|97 (%)
Maximum Pav :[31.67901972 | (mW)
Antenna gain (typical):|3.5 (dBi)
Maximum antenna gain:{3.548133892 |(qumeric)
Prediction distance: |20 (cm)
Prediction frequency:|S180 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm?2)
Power density at predication frequency at 20 (cm)|0.0223729  [(mw/cm??2)

Measurement Result
The predicted power density level at 20 cm is 0.0231 mW/cm®. This is below the uncontrolled expo-
sure limit of | mW/cm” at 5180MHz.
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BT GORE o SRR R WHPIELI RS LT FPFARSEERTIR c AL AGA TG FET o AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/37# # 7 "% % 374 A £ Bl % T 1 § 134 35

cABERPHERSF P |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group




| Report No.: ER/2015/20010
| FCC ID: HD5-VM3WLANA Issue Date: Mar. 10, 2015

802.11a 5250~5350 Power Table

Frequency Reading Power
(MHz) (dBm)
5260 14.60
5300 14.27
5320 14.26

MPE Prediction (802.11a 5250~5350)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 = R’
Where: S = Power density
P =Power input to antenna
G =Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|{14.6 (dBm)
Maximum average output power at antenna input|28.84031503 | (mW)
Duty cycle:|97 (%)
Maximum Pav :[27.97510558 | (mW)
Antenna gain (typical):|3.5 (dBi)
Maximum antenna gain:{3.548133892 |(qumeric)
Prediction distance: |20 (cm)
Prediction frequency:|5260 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0197571  |mwW/cm?2)

Measurement Result
The predicted power density level at 20 cm is 0.0204 mW/cm?2. This is below the uncontrolled exposure
limit of 1 mW/cm?2 at 5260MHz.
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802.11a 5470~5725 Power Table

Frequency Reading Power
(MHz) (dBm)
5500 15.32
5580 14.90
5700 13.13

MPE Prediction (802.11a 5470~5725)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 1 R
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{15.32 (dBm)
Maximum average output power at antenna input|34.04081897 | (mw)
Duty cycle: |97 (%)
Maximum Pav :{33.0195944 | (mW)
Antenna gain (typical):|5.5 (dBi)
Maximum antenna gain:|3.548133892 |(numeric)
Prediction distance:|20 (cm)
Prediction frequency:|S580 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0233197  |(mW/cm?2)

Measurement Result

The predicted power density level at 20 cm is 0.0240 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm?2 at 5580MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11a 5725~5850 Power Table

Frequency Reading Power
(MHz) (dBm)
5745 11.75
5785 12.10
5825 14.04

MPE Prediction (802.11a)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 1 R
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{14.04 (dBm)
Maximum average output power at antenna input|25.3512863 | (mW)
Duty cycle: |97 (%)
Maximum Pav :{24.59074772 | (mW)
Antenna gain (typical):|5.5 (dBi)
Maximum antenna gain:|3.548133892 |(numeric)
Prediction distance:|20 (cm)
Prediction frequency: [S825 (MHz)
MPE limit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|[0.017367 (mW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0179 mW/cm?2. This is below the uncontrolled expo-
sure limit of 1 mW/cm?2 at 5825.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT20 MIMO operation (CHO0+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5180 16.52
5220 16.47
5240 16.38

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5150~5250)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 1 R
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{16.52 (dBm)
Maximum average output power at antenna input|44.87453899 | (mWw)
Duty cycle: |97 (%)
Maximum Pav :{43.52830282 | (mW)
Antenna gain (typical):[8:51 (dBi)
Maximum antenna gain:{7.09577768 |(numeric)
Prediction distance: |20 (cm)
Prediction frequency:|S180 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm?2)
Power density at predication frequency at 20 (cm)|0.0614783  [(mw/cmA2)

Measurement Result

The predicted power density level at 20 cm is 0.0634 mW/cm?. This is below the uncontrolled exposure
limit of 1 mW/cm”® at 5180MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT20 MIMO operation (CHO0 + CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5260 16.57
5300 16.46
5320 16.16

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5250~5350)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 1 R
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input|16.57 (dBm)
Maximum average output power at antenna input|45.39416167 | (mW)
Duty cycle: |97 (%)
Maximum Pav :{44.03233682 | (mW)
Antenna gain (typical):|8.51 (dBi)
Maximum antenna gain:|7.09577768  |(numeric)
Prediction distance: |20 (cm)
Prediction frequency:|5260 (MHz)
MPE limit for uncontrolled exposure at predictionfl (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0621902  |(mW/cm?2)

Measurement Result

The predicted power density level at 20 cm is 0.0641 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm?2 at 5260MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT20 MIMO operation (CHO+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5500 18.64
5580 18.29
5700 16.73

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5470~5725)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 7 R’
Where: S = Power density
P =Power input to antenna
G =Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{18.64 (dBm)
Maximum average output power at antenna input|73.11390835 | (mW)
Duty cycle:|97 (%)
Maximum Pav :[70.9204911 | (mW)
Antenna gain (typical):[8:51 (dBi)
Maximum antenna gain:{7.09577768 |(qumeric)
Prediction distance: |20 (cm)
Prediction frequency:|[S500 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm2)

Power density at predication frequency at 20 (cm)|0.1001664  [(mwW/cm?2)

Measurement Result

The predicted power density level at 20 cm is 0.1033 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm?2 at 5500MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n_20M (5GHz) MIMO Chain 0+ Chainl
Power Table

Frequency Reading Power
(MHz) (dBm)
5745 15.18
5785 15.45
5825 17.02

MPE Prediction (802.11n HT20 MIMO operation (CH 0 + CH 1) 5725~5850)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 7 R’
Where: S = Power density
P =Power input to antenna
G =Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{17.02 (dBm)
Maximum average output power at antenna input|50.35006088 | (mW)
Duty cycle:|97 (%)
Maximum Pav :{48.83955905 | (mw)
Antenna gain (typical):[8:51 (dBi)
Maximum antenna gain:{7.09577768 |(qumeric)
Prediction distance: |20 (cm)
Prediction frequency: [S825 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|0.068980 (mW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0711 mW/cm?2. This is below the uncontrolled expo-
sure limit of 1 mW/cm?2 at 5825.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT40 MIMO operation (CHO+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5190 14.17
5230 14.07

MPE Prediction (802.11n HT40 MIMO operation (CH 0 + CH 1) 5150~5250)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 = R’
Where: S = Power density
P =Power input to antenna
G =Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{14.17 (dBm)
Maximum average output power at antenna input|26.12161354 | (mw)
Duty cycle: |97 (%)
Maximum Pav :{25.33796514 | (mW)
Antenna gain (typical):|8.51 (dBi)
Maximum antenna gain:|7.09577768  |(numeric)
Prediction distance: |20 (cm)
Prediction frequency:|S190 (MHz)
MPE limit for uncontrolled exposure at predictionfl (mW/cm2)

Power density at predication frequency at 20 (cm)|0.0357867  |(mW/cm”2)

Measurement Result

The predicted power density level at 20 cm is 0.0361 mW/cm?. This is below the uncontrolled exposure
limit of 1 mW/cm” at 5190MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT40 MIMO operation (CHO0 + CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5270 14.05
5310 14.34

MPE Prediction (802.11n HT40 MIMO operation (CH 0 + CH 1) 5250~5350)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 = R’
Where: S = Power density
P =Power input to antenna
G =Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{14.34 (dBm)
Maximum average output power at antenna input|27.16439269 | (mWw)
Duty cycle:|97 (%)
Maximum Pav :{26.34946091 | (mW)
Antenna gain (typical):[8.:51 (dBi)
Maximum antenna gain:{7.09577768 |(numeric)
Prediction distance: |20 (cm)
Prediction frequency: 3310 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0372153  [(mwW/cm?2)

Measurement Result

The predicted power density level at 20 cm is 0.0384 mW/cm?2. This is below the uncontrolled exposure
limit of 1 mW/cm?2 at 5310MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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| Report No.: ER/2015/20010
| FCC ID: HD5-VM3WLANA Issue Date: Mar. 10, 2015

802.11n HT40 MIMO operation (CHO+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5510 14.72
5550 15.19
5670 17.86

MPE Prediction (802.11n HT40 MIMO operation (CH 0 + CH 1) 5470~5725)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 7 R’
Where: S = Power density
P =Power input to antenna
G =Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{17.86 (dBm)
Maximum average output power at antenna input|61.09420249 | (mW)
Duty cycle:|97 (%)
Maximum Pav :[59.26137642 | (mW)
Antenna gain (typical):[8:51 (dBi)
Maximum antenna gain:{7.09577768 |(qumeric)
Prediction distance: |20 (cm)
Prediction frequency:|S670 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm2)
Power density at predication frequency at 20 (cm)|0.0836994  [(mw/cmA2)

Measurement Result

The predicted power density level at 20 cm is 0.0863 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm?2 at 5670MHz.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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| Report No.: ER/2015/20010
| FCC ID: HD5-VM3WLANA Issue Date: Mar. 10, 2015

802.11n HT40 MIMO operation (CHO+ CH 1)
Power Table

Frequency Reading Power
(MHz) (dBm)
5755 11.54
5795 16.76

MPE Prediction (802.11n_40M)
Prediction of MPE limit at a given distance
Equation from page 18 of OET Bulletin 65, Edition 97-01
S=PG/4 1 R
Where: S = Power density
P = Power input to antenna
G = Power gain of the antenna in the direction of interest relative to an isotropic radiator

R = Distance to the center of radiation of the antenna

Maximum average output power at antenna input{16.76 (dBm)
Maximum average output power at antenna input|47.42419853 | (mW)
Duty cycle:|97 (%)
Maximum Pav :{46.00147257 | (mW)
Antenna gain (typical):[8.51 (dBi)
Maximum antenna gain:{7.09577768 |(numeric)
Prediction distance: |20 (cm)
Prediction frequency: [S795 (MHz)
MPE Ilimit for uncontrolled exposure at prediction|l (mW/cm2)

Power density at predication frequency at 20 (cm)|0.064971 (mW/cm??2)

Measurement Result
The predicted power density level at 20 cm is 0.0670 mW/cm2. This is below the uncontrolled exposure
limit of 1 mW/cm?2 at 5795.

Remark: For RF exposure potentially generating from Co-located transmitter, please reference to the sec-

tion of collocated MPE analysis, Report No.: ER/2015/20009.
~ End of Report ~
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