Report No.: E2/2018/10154

13. MAXIMUM PERMISSIBLE EXPOSURE (MPE)

13.1. 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.

13.2. Special Accessories
Not available for this EUT intended for grant

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

13.4. Limitation

Frequency | Electric | Magnetic Power Averaging
Range Field Field Density Time
(MHz) Strength | Strength | (mW/cm?) (minute)

(V/m) (A/m)

Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/t 2.19/f *(180/?) 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

13.5. 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:

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.: E2/2018/10154

Operation in WCDMA Il band (1852.4 — 1907.6 MHz)

EUT Measurement

Operation | Fundamental Antenna S.G. |Antenna| Cable .

Band Frequency CH Pol. Output Gain Loss EIRP Limit

MHz V/H dBm dBi dB dBm dBm

1852 4 9262 Y 19.94 9.58 -6.86 22.66 33.01

H 9.42 9.58 -6.86 12.14 33.01

WCDMA \% 19.42 9.69 -6.91 22.2 33.01
1880.0 9400

Band Ii H 5.36 9.69 -6.91 8.14 33.01

\Y 19.33 9.81 -6.96 22.18 33.01

1907.6 9538 H 3.54 9.81 -6.96 6.39 33.01

Power Density = EIRP*Duty Cycle/(41‘rR2)
Duty Cycle is 1 for WCDMA Il band operation and R is 20cm.

EIRP|22.66 (dBm)
EIRP|{184.502 (MW)
Duty cycle: {100 (%)
Maximum Pav :{184.501542 | (mwy)
Prediction distance:|20 (cm)
Prediction frequency:|1852.4 (MHz)
MPE limit for uncontrolled exposure at prediction{1.0000
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)|{0.03672
distance (mW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.03672 mW/cm2.
This is below the uncontrolled exposure limit of 1 mW/cm2 at 1852.4MHz.

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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Operation in WCDMA IV band (1712.4 — 1752.6 MHz)

Report No.: E2/2018/10154

EUT Measurement
Operation | Fundamental Antenna S.G. |Antenna| Cable -
Band Frequency CH Pol. Output Gain Loss EIRP Limit
MHz V/H dBm dBi dB dBm dBm
1712.4 1312 \Y 22.26 8.99 -6.58 24.67 | 30.00
H 13.66 8.99 -6.59 16.06 | 30.00
WCDMA V 20.73 9.07 -6.62 23.18 | 30.00
Band IV 17326 1413 H 12.29 9.07 -6.62 | 14.74 | 30.00
\Y 20.75 9.16 -6.67 23.24 | 30.00
17526 1513 H 10.49 9.16 -6.67 12.98 | 30.00
Power Density = EIRP*Duty Cycle/(41‘rR2)
Duty Cycle is 1 for WCDMA IV band operation and R is 20cm.
EIRP|24.67 (dBm)
EIRP|293.089 (MW)
Duty cycle: {100 (%)
Maximum Pav :{293.089325 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|1712.4 (MHz)
MPE limit for uncontrolled exposure at prediction|1.0000
frequency: (mW/cm?2)
Power density at predication frequency at 20 (cm)|0.05834
distance (mwW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.05834 mW/cm2.
This is below the uncontrolled exposure limit of 1 mW/cm2 at 1712.4MHz.

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.: E2/2018/10154

Operation in WCDMA V band (826.4 — 846.6 MHz)

EUT Measurement
Oreraion | Fundamertal | gy | Anlenna | SG. |Artenna Cable | grp | Limi
MHz VIH dBm dBd dB dBm dBm
896.4 4132 \Y 20.26 5.13 -4.19 21.20 38.45
H 18.63 5.13 -4.19 19.57 38.45
ool T P e B T i M R L
66 | 4238 || 1w | son | azo | 1025 | awas

Power Density = ERP*Duty CycIeI(41'rR2)
Duty Cycle is 1 for WCDMA V band operation and R is 20cm.

ERP|21.20 (dBm)
ERP|131.826 (MmW)
Duty cycle:|100 (%)
Maximum Pav :1131.825674 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|826.4 (MHz)
MPE limit for uncontrolled exposure at prediction|0.5509
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)(0.02624
distance (mMW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.02624 mW/cm?2.
This is below the uncontrolled exposure limit of 0.5509 mW/cm2 at 826.4MHz.

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.: E2/2018/10154

Operation in LTE 2 band (1855.0 — 1905.0 MHz)

EUT Measurement

Operation | Fundamental CH Antenna | S.G. | Antenna | Cable

Band Frequency Pol. | Output| Gain | Loss | - | HImi

MHz VH dBm dBi dB dBm | dBm

17.78 9.57 -6.86 | 20.49 | 33.01

LTE 1850.7 | 18607 996 | 957 | -6.86 | 12.67 | 3301

BAND 2 2001 | 969 | -691] 2279 | 33.01

BW:14M | 18800 | 18900 11.02 | 969 | 691 | 1380 | 33.01

QPSK
1713 | 982 | 697 | 19.98 | 33.01

RB: 1,0 1909.3 19193

T<IT< I

9.08 9.82 -6.97 | 11.93 | 33.01

Power Density = EIRP*Duty Cycle/(41TR?)
Duty Cycle is 1 for LTE 2 band operation and R is 20cm.

EIRP|22.79 (dBm)
EIRP|{190.108 (MW)
Duty cycle:{100 (%)
Maximum Pav :{190.107828 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|1880 (MHz)
MPE limit for uncontrolled exposure at prediction|1.0000
frequency: (mW/cm?2)
Power density at predication frequency at 20 (cm)(0.03784
distance (mW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.03784 mW/cm2.
This is below the uncontrolled exposure limit of 1 mW/cm2 at 1880MHz.

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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Operation in LTE 4 band (1711.5 — 1753.5 MHz)

Report No.: E2/2018/10154

EUT Measurement
Operation | Fundamental Antenna| S.G. |Antenna| Cable -
Band | Frequency | ' | Pol. |Output Gain | Loss | BT | Limit

MHz

VIH

dBm

dBi dB

dBm

dBm

-6.58
-6.58
-6.62
-6.62
-6.66
-6.66

19.76
13.83
18.84
15.32
21.67
12.83

17.36
11.43
16.39
12.87
19.18
10.34

8.98
8.98
9.07
9.07
9.15
9.15

30.00
30.00
30.00
30.00
30.00
30.00

1712.5 19975

LTE
BAND 4
BW: 5M
16QAM
RB: 1,0

1732.5 20175

1752.5 20375

ITI<I DK< IITI<

Power Density = EIRP*Duty Cycle/(41'rR2)
Duty Cycle is 1 for LTE 4 band operation and R is 20cm.

EIRP|21.67 (dBm)
EIRP|146.893 (MW)
Duty cycle: {100 (%)
Maximum Pav :{146.892628 | mw)
Prediction distance:(20 (cm)
Prediction frequency:|1752.5 (MHz)
MPE limit for uncontrolled exposure at prediction{1.0000
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)|0.02924
distance (mwW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.02924 mW/cm2.
This is below the uncontrolled exposure limit of 1 mW/cm2 at 1752.5MHz.

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.: E2/2018/10154

Operation in LTE 5 band (825.5 — 847.5 MHz)

EUT Measurement
Operation | Fundamental Antenna| S.G. | Antenna| Cable -
Band | Frequency 1 pol, Output| Gain | Loss ERP | Limit

MHz

V/IH

dBm

dBd

dB | dBm

dBm

LTE

825.5

20415

23.61

5.13

-4.19 | 24.55

38.45

-4.18
-4.22
-4.22
-4.26
-4.26

19.88
22.71
19.02
22.44
17.70

18.92
21.83
18.14
21.63
16.89

5.14
5.10
5.10
5.07
5.07

38.45
38.45
38.45
38.45
38.45

BAND 5
BW: 3M
16QAM
RB: 1,0

836.5 20525

847.5 20635

T<IT< I

Power Density = ERP*Duty Cyclel(41TR2)
Duty Cycle is 1 for LTE 5 band operation and R is 20cm.

ERP|24.55 (dBm)
ERP(285.102 (MmW)
Duty cycle: {100 (%)
Maximum Pav :(285.101827 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|825.5 (MHz)
MPE limit for uncontrolled exposure at prediction{0.5503
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)|0.05675
distance (mWi/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.05675 mW/cm2.

This is below the uncontrolled exposure limit of 0.5503 mW/cm2 at 825.5MHz.

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.: E2/2018/10154

Operation in LTE 7 band (2507.5 — 2562.5 MHz)

EUT Measurement
Operation | Fundamental Antenna | S.G. |Antenna| Cable -
Band | Frequency | " | Pol. |Output| Gain | Loss | BT | Limit

MHz

VIH

dBm dBi

dB | dBm

dBm

LTE

2502.5

20775

20.58 | 10.71

-71.83 | 23.46

33.01

-7.84
-1.87
-1.87
-1.91
-71.91

14.22
23.63
15.27
2411
15.02

11.35
20.76
12.39
21.24
12.15

10.71
10.74
10.75
10.78
10.78

33.01
33.01
33.01
33.01
33.01

BAND 7
BW: 5M
16QAM
RB: 1,24

2535.0 21100

2567.5 21425

ITI<IT< T

Power Density = EIRP*Duty Cycle/(41TR?)
Duty Cycle is 1 for LTE 7 band operation and R is 20cm.

EIRP|24.11 (dBm)
EIRP|257.632 (MW)
Duty cycle:{100 (%)
Maximum Pav :{257.632116 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|2567.5 (MHz)
MPE limit for uncontrolled exposure at prediction|1.0000
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)[0.05128
distance (mwW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.05128 mW/cm2.

This is below the uncontrolled exposure limit of 1 mW/cm2 at 2567.5MHz.

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.: E2/2018/10154

Operation in LTE 12 band (700.5 — 714.5 MHz)
EUT Measurement

Operation | Fundamental CH Antenna| S.G. |Antenna| Cable
Band Frequency Pol. |Output| Gain | Loss

MHz VIH dBm dBd dB | dBm | dBm
2425 | 5.06 | -3.82 | 25.49 | 24.77
17.27 | 506 | -3.82 | 1851 | 24.77
22.66 | 5.08 | -3.84 | 23.90 | 24.77
16.20 | 5.08 | -3.84 | 17.44 | 24.77
2176 | 5.09 | -3.87 | 22.98 | 24.77
1434 | 509 | -3.87 | 15.56 | 24.77

ERP | Limit

LTE 699.7 | 23017

BAND 12
BW:1.4M | 7075 | 23095
QPSK

RB: 1,5 715.3 23173

T<IT< I

Power Density = ERP*Duty Cyclel(41TR2)
Duty Cycle is 1 for LTE 12 band operation and R is 20cm.

ERP|25.49 (dBm)
ERP(353.997 (MmW)
Duty cycle: {100 (%)
Maximum Pav :{353.997341 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|699.7 (MHz)
MPE limit for uncontrolled exposure at prediction|0.4665
_ _ frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)|0.07046
distance (mWi/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.07046 mW/cm2.
This is below the uncontrolled exposure limit of 0.4665 mW/cm2 at 699.7MHz.

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.: E2/2018/10154

Operation in LTE 13 band (779.5 — 784.5 MHz)
EUT Measurement

Operation | Fundamental CH Antenna | S.G. |Antenna| Cable

Band | Frequency Pol. |Output| Gain | Loss | —X7 | HImit

MHz VIH dBm | dBd dB | dBm | dBm
23.95 | 519 | -4.04 | 25.10 | 34.77
2117 | 519 | -4.04 | 22.32 | 34.77
2458 | 520 | -4.05 | 25.73 | 34.77
2202 | 520 | -4.05 | 23.17 | 34.77
2410 | 520 | -4.06 | 25.24 | 34.77
2159 | 520 | -4.06 | 22.73 | 34.77

LTE 7795 | 23205

BAND 13
BW: 5M 7820 | 23230
16QAM

RB: 1,0 7845 23255

ITI<IT< T

Power Density = ERP*Duty Cyclel(41TR2)
Duty Cycle is 1 for LTE 13 band operation and R is 20cm.

ERP|25.73 (dBm)
ERP|374.111 (MmW)
Duty cycle: {100 (%)
Maximum Pav :{374.110588 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|782 (MHz)
MPE limit for uncontrolled exposure at prediction|{0.5213
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)|0.07446
distance (mwW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.07446 mW/cm2.
This is below the uncontrolled exposure limit of 0.5213 mW/cm2 at 782MHz.

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.: E2/2018/10154

Operation in LTE 25 band (1850.7 — 1914.3 MHz)
EUT Measurement

Operation | Fundamental CH Antenna | S.G. |Antenna| Cable
Band Frequency Pol. |Output| Gain | Loss

MHz VIH dBm dBi dB | dBm | dBm
21.78 | 958 | -6.86 | 24.50 | 33.01
1350 | 957 | -6.86 | 16.21 | 33.01
21.28 | 9.71 | -6.92 | 24.07 | 33.01
9.18 9.71 | -6.92 | 11.97 | 33.01
19.71 | 9.84 | -6.98 | 22.57 | 33.01
9.13 9.84 | -6.98 | 11.99 | 33.01

EIRP | Limit

LTE 1850.7 | 26047

BAND 25
BW:1.4M | 18825 | 26365
QPSK

RB: 1,5 19143 | 26683

ITI<IIDIK<IITI<

Power Density = ERP*Duty Cycle/(4R?)
Duty Cycle is 1 for LTE 25 band operation and R is 20cm.

EIRP|24.50 (dBm)
EIRP|281.838 (MW)
Duty cycle:{100 (%)
Maximum Pav :{281.838293 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|1850.7 (MHz)
MPE limit for uncontrolled exposure at prediction{1.0000
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)[0.05610
distance (mW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.0561 mW/cm2.

This is below the uncontrolled exposure limit of 1 mW/cm2 at 1850.7MHz.

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.: E2/2018/10154

Operation in LTE 26 band (825.5 — 847.5 MHz)
EUT Measurement

Operation | Fundamental CH Antenna| S.G. |Antenna| Cable
Band Frequency Pol. |Output| Gain | Loss

MHz VIH dBm dBd dB | dBm | dBm
2439 | 513 | -4.19 | 25.33 | 38.45
2292 | 513 | -4.19 | 23.86 | 38.45
2250 | 5.09 | -4.23 | 23.36 | 38.45
2084 | 5.09 | -4.23 | 21.70 | 38.45
2118 | 5.06 | -4.26 | 21.98 | 38.45
19.40 | 506 | -4.26 | 20.20 | 38.45

ERP | Limit

LTE 8255 | 26805

BAND 26
BW: 3M 8365 | 26915
16QAM

RB: 1,14 8475 27025

T<IT< I

Power Density = ERP*Duty Cycle/(4R?)
Duty Cycle is 1 for LTE 26 band operation and R is 20cm.

ERP|25.33 (dBm)
ERP|341.193 (mw)
Duty cycle:{100 (%)
Maximum Pav :{341.192912 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|825.5 (MHz)
MPE limit for uncontrolled exposure at prediction|0.5503
frequency: (mW/cm?2)
Power density at predication frequency at 20 (cm){0.06791
distance (mW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.06791 mW/cm2.
This is below the uncontrolled exposure limit of 0.5503 mW/cm2 at 825.5MHz.

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.: E2/2018/10154

Operation in LTE 26 band (815.5 — 822.5 MHz) for Part 90S
EUT Measurement

Operation | Fundamental CH Antenna| S.G. |Antenna| Cable ERP | Limit
Band Frequency Pol. |Output| Gain | Loss

MHz VIH dBm | dBd dB | dBm | dBm
25.02 | 517 | -4.15 | 26.04 | 50.00
2417 | 517 | -4.14 | 25.20 | 50.00
23.72 | 515 | -4.16 | 24.71 | 50.00
2281 | 516 | -4.16 | 23.81 | 50.00
23.28 | 514 | -4.17 | 24.25 | 50.00
2224 | 514 | -4.18 | 23.20 | 50.00

LTE 814.7 | 26697

BAND 26
BW:1.4M | 819.0 | 26740
QPSK

RB:15 823.3 26783

T<IT< I

Power Density = ERP*Duty Cyclel(41TR2)
Duty Cycle is 1 for LTE 26 band operation and R is 20cm.

ERP|26.04 (dBm)
ERP|401.791 (MmW)
Duty cycle: {100 (%)
Maximum Pav :{401.790811 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|814.7 (MHz)
MPE limit for uncontrolled exposure at prediction{0.5431
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)|0.07997
distance (mW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.07997 mW/cm2.

This is below the uncontrolled exposure limit of 0.5431 mW/cm2 at 814.7MHz.

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.: E2/2018/10154

Operation in LTE 30 band (2307.5 — 2312.5 MHz)

EUT Measurement
Operation | Fundamental Antenna| S.G. |Antenna| Cable _
Band | Frequency | "' | Pol. |Output| Gain | Loss | R | Limit

MHz

VIH

dBm dBd

dB

dBm

dBm

LTE

2307.5

27685

23.69 | 10.51

-1.59

26.61

34.77

-1.59
-1.59
-1.59
-1.59
-1.59

15.92
27.34
16.54
26.12
16.11

13.00
24.42
13.62
23.20
13.19

10.51
10.51
10.51
10.51
10.51

34.77
34.77
34.77
34.77
34.77

BAND 30
BW: 5M
16QAM
RB: 1,0

2310.0 27710

2312.5 27735

ITI<IT< T

Power Density = ERP*Duty Cyclel(41TR2)
Duty Cycle is 1 for LTE 30 band operation and R is 20cm.

EIRP|27.34 (dBm)
EIRP|542.001 (MmW)
Duty cycle: {100 (%)
Maximum Pav :{542.00089 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|2310 (MHz)
MPE limit for uncontrolled exposure at prediction{1.0000
frequency: (mW/cm2)
Power density at predication frequency at 20 (cm)|0.10788
distance (mW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.10788 mW/cm2.
This is below the uncontrolled exposure limit of 1 mW/cm2 at 2310MHz.

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.: E2/2018/10154

Operation in LTE 41 band (2506.0 — 2680.0 MHz)
EUT Measurement

Operation | Fundamental CH Antenna | S.G. |Antenna| Cable
Band Frequency Pol. | Output| Gain | Loss

MHz VIH dBm dBi dB | dBm | dBm
2447 | 10.70 | -7.83 | 27.34 | 33.00
1534 | 10.70 | -7.83 | 18.21 | 33.00
2489 | 10.81 | -7.93 | 27.77 | 33.00
12.21 | 10.82 | -7.94 | 15.09 | 33.00
2295 | 10.93 | -8.03 | 25.85 | 33.00
12.23 | 1093 | -8.03 | 15.13 | 33.00

EIRP | Limit

LTE 24985 | 39675

BAND 41
BW:5M | 2593.0 | 40620
QPSK

RB:124 | 26875 | 41565

ITI<IIDIK<IITI<

Power Density = EIRP*Duty Cyclel(41TR2)
Duty Cycle is 1 for LTE 41 band operation and R is 20cm.

EIRP|27.77 (dBm)
EIRP|598.412 (MmW)
Duty cycle: {100 (%)
Maximum Pav :{598.411595 | (mw)
Prediction distance:|20 (cm)
Prediction frequency:|2593 (MHz)
MPE limit for uncontrolled exposure at prediction|{1.0000
frequency: (MW/cm2)
Power density at predication frequency at 20 (cm)|0.11911
distance (mW/cm2)

Measurement Result
The predicted power density level at 20 cm is 0.11911 mW/cm2.
This is below the uncontrolled exposure limit of 1 mW/cm2 at 2593MHz.

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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