Report No.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

14. Maximum Permissible Exposure (MPE)
14.1. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended to comply with § 2.1091 radiofrequency radiation
exposure evaluation: mobile devices of the FCC CFR 47 Rules, CFR 1.1310 (b) Radio fre-
guency Radiation Exposure Requirement.

14.2. Special Accessories

Not available for this EUT intended for grant.

14.3. Equipment Modifications
Not available for this EUT intended for grant.

14.4. Limitation

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

0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/f ) 30
30-300 275 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 / / 1.0 30

F = frequency in MHz

* = Plane-wave equipment power density

Frequency Range | Electric Field | Magnetic Field | Power Density | Averaging Time
(MHz) (V/m rms) (A/n rms) (ﬁ".-"m:} (minutes)
0.003-1 280 219 - 6

1-10 280/f 2.19/f - 6
10-30 28 2.19/f - 6
30-300 28 0.073 2 6
300-1500 1585 " 0.0042 7~ £/150 6
1500-15000 61.4 0.163 10 6
15000-150000 61.4 0.163 10 616000/f -
150000-300000 0.158 f "~ 421x10° 7" | 667x107f 616000/f '~

Note: [ 1s frequency in MHz.
* Power density limit 1s applicable at frequencies greater than 100 MHz.
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Report No.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

14.5. Maximum Permissible Exposure (MPE) Evaluation

The evaluation and calculation as deduces below presents only worst-case that produces highest value of the
result:

Operation Configuration of the Worst-Case picked up to evaluate:
GSM 850/ 1900, HSDPA 11, HSUPA V

LTE BAND 2
Transmission Band Width: 1.4M, Modulation: 16QAM, RB allocation: 1 offset: 5

LTE BAND 5
Transmission Band Width: 1.4M, Modulation: 16QAM, RB allocation: 1 offset: 5

LTE BAND 4
Transmission Band Width: 15M, Modulation: QPSK, RB allocation: 1 offset: 0

LTE BAND 7
Transmission Band Width: 5M, Modulation: 16QAM, RB allocation: 1 offset: 24

LTE BAND 17
Transmission Band Width: 5M, Modulation: 16QAM, RB allocation: 1 offset: 0
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Report No.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

Operation in GSM850 band (824.2 — 848.8 MHz)

The ERP of NB105 NGFF WWAN MODULE in GSM850 band is 28.19dBm. max. The resulted power
density at a distance of 20 cm can be deducted as follows:

EUT Measurement
OpBearlzr;:gon FE?S(?SZ(EE;&I CH AnFEg?na oi't(;'ut Arét:innna CI:_E:JZLE ERP | Limit
MHz V/H dBm dBd dB dBm dBm
v - 4
242 |18 |y e | s | o | s | ssss
v . . 3] , 38.45
GME | 858 | 190 g am | sor | o2m | s
v . . 3. , 38.45
G O 2 YT TR

ERP =28.19dBm = 659.174mW
Power Density = EIRP*Duty Cycle/(41TR2)
= 659.174*0.125/(4*11*20°) = 0.01640mW/cm?

where Duty Cycle is 0.125 for GSM850 band operation and R is 20 cm.
The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,

MPE limit = 0.5773mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in
GSM850 band is compliant with the FCC rules on RF exposure.
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Report No.: EH/2013/90026
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Operation in GSM1900 band (1850.2 — 1909.8 MHz)

The EIRP of NB105 NGFF WWAN MODULE in GSM1900 band is 26.54dBm. max. The resulted power
density at a distance of 20 cm can be deducted as follows:

EUT Measurement
e | ey | S|Pl v S| T | e | Limi
MHz V/H dBm dBi dB dBm dBm
v . . -4, : 33.00
19502 | 52 |yt p0 sos | a6 [ oo | mo
v - 33.00
GSM 1900 1880.0 661 H 22?11 g j; ;i:gi 33.00
Vv - :
1998 | %0 5Tt T aer [t [oies [ mo00

EIRP = 26.54dBm = 450.817mW
Power Density = EIRP*Duty Cycle/(4TTR?)

= 450.817*0.125/(4*11*20°%) = 0.00685MW/cm?
where Duty Cycle is 0.125 for GSM1900 band operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,

MPE limit = 1.0mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in
GSM1900 band is compliant with the FCC rules on RF exposure.

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.: EH/2013/90026
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Operation in HSDPA 11 band (1852.4 — 1907.6 MHz)

The EIRP of NB105 NGFF WWAN MODULE in HSDPA 11 band is 25.43dBm. max. The resulted power
density at a distance of 20 cm can be deducted as follows:

EUT Measurement

OpBearlzr;:gon FE?S(?SZ(EE;&I CH AnFEg?na oi't(;'ut Arét:innna CI:_E:JZLE EIRP | Limit
MHz V/H dBm dBi dB dBm dBm

\ - :
18524 | 9262 iggg 2:8; 32; ig;‘g 2388
v . 4, , 33.00
HSDPAB2 |  1880.0 9400 — igi 2 _j_; iggé 33.00
v . . 4. , 33.00
19076 | 998 [ g | se | a4 | 1930 | mm

EIRP = 25.43dBm = 349.140mW
Power Density = EIRP*Duty Cycle/(41TR2)

= 349.140*1/(4*711*20%) = 0.06949mW/cm?
where Duty Cycle is 1 for HSDPA 11 band operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,

MPE limit = 1.0mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in
HSDPA Il band is compliant with the FCC rules on RF exposure.

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.
LY G o LR SR TR RS T RRFARSTETINR  ARLALEAT LR FT 0 AT -
This 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/#7#- # I "% % #74 A2 ¥ Fl % I 1 & 134 5L
= 7’?’[’55?1“#: " :;w,. 2§ 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com

Member of SGS Group



Report No.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

Operation in HSUPA V band (826.4 — 846.6 MHz)

The ERP of NB105 NGFF WWAN MODULE in HSUPA V band is 24.91dBm. max. The resulted power
density at a distance of 20 cm can be deducted as follows:

EUT Measurement
Ofgraton Furderntal| g | A 56 A S | x| v
MHz V/H dBm | dBd dB dBm | dBm
v _ _ 3. _ 38.45
8264 4132 2230f399 gg 382 ?11?3 38.45
v - 38.45
HSUPABS|  BI00 | 4183 || o e | aor | 2 | ands
v ] 4
66 |43 || a0 | aer | a1 | | s

ERP =24.91dBm = 309.742mW
Power Density = EIRP*Duty Cycle/(4TTR?)

= 309.742*1/(4*1t*20%) = 0.06165mW/cm?
where Duty Cycle is 1 for HSUPA V band operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,

MPE limit = 0.5644mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in
HSUPA V band is compliant with the FCC rules on RF exposure.

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.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

Operation in LTE band 2 (1850.7 — 1909.3 MHz)

The EIRP of NB105 NGFF WWAN MODULE in LTE band 2, 1.4MHz /16QAM/RB 1 offset: 5 is
30.74dBm. max. The resulted power density at a distance of 20 cm can be deducted as follows:

EUT Measurement

) Fundamental Antenna S.G. | Antenna| Cable L
Operation Band Frequency CH Pol. Output | Gain Loss EIRP | Limit
MHz V/H dBm dBd dB dBm dBm
1850.7 18607 \ 30.34 5.08 -4.67 | 30.74 | 33.00
BAND 2 ' H 22.73 5.08 -4.67 | 23.13 | 33.00
- Vv - 33.00

BW: 1.4M 1880.0 18900 28.82 5 4.7 29.12
16QAM H 20.42 5 -47 | 20.71 | 33.00
: V - 33.00

RB: 1,5 1000.3 10163 29.25 4.93 474 | 29.44
H 18.82 4.93 -4.74 | 19.01 | 33.00

EIRP = 30.74dBm = 1185.767mW
Power Density = EIRP*Duty Cycle/(41TR2)

=1185.767*1/(4*11*20%) = 0.23602MmW/cm?
where Duty Cycle is 1 for LTE band 2, 1.4AMHz /16QAM/RB 1 offset: 0 operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,

MPE limit = 1.0mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in LTE
band 2 is compliant with the FCC rules on RF exposure.

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.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

Operation in LTE band 5 (824.7 — 848.3 MHz)

The ERP of NB105 NGFF WWAN MODULE in LTE band 5, 1.4MHz /16QAM/RB 1 offset: 5 is
26.44dBm. max. The resulted power density at a distance of 20 cm can be deducted as follows:

EUT Measurement

) Fundamental Antenna S.G. | Antenna| Cable L
Operation Band Frequency CH Pol. Output | Gain Loss ERP Limit
MHz V/H dBm dBd dB dBm dBm
824.7 20407 \ 25.56 3.91 -3.03 | 26.44 | 3845
BAND 5 ' H 23.29 3.91 -3.03 | 24.17 38.45
. vV - 38.45

BW: 1.4M 836.5 20525 24.75 3.89 3.07 | 25,57
16QAM H 22.34 3.89 -3.07 | 23.17 38.45
: Vv - 38.45

RB: 1,5 848.3 20643 23.83 3.87 3.1 24.60
H 22.82 3.87 -3.1 23.58 38.45

ERP = 26.44dBm = 440.555mW
Power Density = EIRP*Duty Cycle/(41TR2)

= 440.555*1/(4*11*20%) = 0.08769MW/cm?
where Duty Cycle is 1 for LTE band 5, 1.4MHz /16QAM/RB 1 offset: 0 operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,

MPE limit = 0.5498mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in LTE
band 5 is compliant with the FCC rules on RF exposure.

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.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

Operation in LTE band 4 (1717.5 -1747.5 MHz2)

The EIRP of NB105 NGFF WWAN MODULE in LTE band 4, 15MHz /QPSK/RB 1 offset: 0 is 29.17dBm.
max. The resulted power density at a distance of 20 cm can be deducted as follows:

EUT Measurement
) Fundamental Antenna S.G. | Antenna| Cable L
Operation Band Frequency CH Pol. Output | Gain Loss EIRP | Limit
MHz V/H dBm dBd dB dBm dBm
\ 25.32 5.46 -45 | 26.28 | 30.00
17175 20025

BAND 4 H 22.58 5.46 -4.5 23.55 | 30.00
. V - 30.00

BW: 15M 17325 20175 28.27 5.42 452 | 29.17
QPSK H 2269 | 542 | -452 | 2359 | 30.00
RB: l,O v - 30.00

17475 20325 26.38 5.38 454 | 27.22
H 22.12 5.38 -454 | 2296 | 30.00

EIRP = 29.17dBm = 826.038mW
Power Density = EIRP*Duty Cycle/(41TR2)

= 826.038*1/(4*11*20%) = 0.16442mW/cm?
where Duty Cycle is 1 for LTE band 4, 15MHz /QPSK/RB 1 offset: 0 operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,
MPE limit = 1.0mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in
LTE band 4 is compliant with the FCC rules on RF exposure.

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.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

Operation in LTE band 7 (2502.5 — 2567.5 MHz)

The EIRP of NB105 NGFF WWAN MODULE in LTE band 7, 5MHz /16QAM/RB 1 offset: 24 is
24.30dBm. max. The resulted power density at a distance of 20 cm can be deducted as follows:

EUT Measurement
) Fundamental Antenna S.G. | Antenna| Cable L
Operation Band Frequency CH Pol. Output | Gain Loss EIRP | Limit
MHz V/H dBm dBd dB dBm dBm
\ 23.98 5.81 -5.49 | 24.30 | 30.00
2502.5 20775

BAND 7 H 18.74 5.81 -5.49 | 19.06 | 30.00
- V - 30.00

BW: 5M 2535.0 21100 22.81 5.87 553 | 23.15
16QAM H 18.88 | 5.87 | -553 | 19.23 | 30.00
RB: 1,24 \Vj . 30.00

5675 21495 23.57 5.93 557 | 23.93
H 16.67 5.93 -5.57 | 17.03 | 30.00

EIRP = 24.30dBm = 269.153mW
Power Density = EIRP*Duty Cycle/(41TR2)

= 269.153*1/(4*11*20%) = 0.05357MW/cm?
where Duty Cycle is 1 for LTE band 7, 5SMHz /16QAM/RB 1 offset: 24 operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,
MPE limit = 1.0mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in
LTE band 7 is compliant with the FCC rules on RF exposure.

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.: EH/2013/90026
FCC ID: VOB-E1729 Issue Date: Dec. 25, 2013

Operation in LTE band 17 (706.5 — 713.5 MHz)

The ERP of NB105 NGFF WWAN MODULE in LTE band 17, 5MHz /16QAM/RB 1 offset: 0 is
25.13dBm max. The resulted power density at a distance of 20 cm can be deducted as follows:

EUT Measurement
) Fundamental Antenna S.G. | Antenna| Cable .
Operation Band Frequency CH Pol. Output | Gain Loss ERP Limit
MHz V/H dBm dBd dB dBm dBm
\% 22.30 3.86 -2.75 | 23.42 | 34.69
706.5 23755

BAND 17 H 1492 | 386 | -2.75 | 16.03 | 34.69
: \% - 34.69

BW: 5M 710.0 23790 24.04 3.85 2.76 25.13
16QAM H 1614 | 3.85 | -2.76 | 17.24 | 34.69
RB: 1,0 % ] 34.69

7135 23825 22.68 3.84 2.76 23.76
H 15.55 3.84 -2.76 16.62 34.69

ERP = 25.13dBm = 325.8371mW
Power Density = ERP*Duty Cycle/(41TtR2)
= 325.837*1/(4*11*202) = 0.064856mW/cm2

where Duty Cycle is 1 for LTE band 17, 5MHz /16QAM/RB 1 offset: 0 operation and R is 20 cm.

The MPE limit for General Population/Uncontrolled Exposure is referred to in section 14.4, and it is,

MPE limit = 0.47mW/cm?

The resulted power density is below the limit of MPE, and therefore NB105 NGFF WWAN MODULE in
LTE band 17 is compliant with the FCC rules on RF exposure.

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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