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Gen2wave Co., Ltd.

2020-03-10 ~2020-03-13

Sun-Duk Hong

In-Ki Hong

Portable Data Collection T erminal

Bluetooth : 2402 ~2480 MHz
802.11b/g/n20: 2412 ~2462 MHz
802.11a/n20/n40/ac80 : 5150 ~5250 MHz, 5745~5825 MHz
LTEFDD2 : 1850~1910 MHz
LTEFDD4 : 1710~1755 MHz
LTEFDDS5 : 824~849 MHz
LTEFDDI3: 777~787 MHz
WCDMA BAND?2 : 1852.4~1907.6 MHz
WCDMA BAND4 : 1712.4~1752.6 MHz
WCDMA BANDS : 826.4~846.6 MHz
>98%

3.7V (BATTERY)
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1.1 Limb Configuration

Max. SAR Measurement Standalone

BAND Tx. FREQ UENCY SAR(W/ig)
(MHz) 10g - Limb (W/kg)
WCDMA 2 1852.4~1907.6 2.448
WCDMA 4 1712.4~1752.6 2.435
WCDMA 5 826.4 ~846.6 1.168
LTE FDD2 1850~1910 2.719
LTE FDD4 1710 ~1755 2.437
LTE FDD5 824 ~ 849 1.043
LTE FDD13 777 ~787 1.273
Simultaneous SAR Summary
BAND Limb H‘fgg:{,‘,sflged
WCDMA 2 + WIFI + BT 2.448 0.04 0.08 2.568
WCDMA 4 + WIFI + BT 2.435 0.04 0.08 2.555
WCDMA 5 + WIFI + BT 1.168 0.04 0.08 1.288
LTE FDD2 + WIFI + BT 2.719 0.04 0.08 2.839
LTE FDD4 + WIFI + BT 2.437 0.04 0.08 2.557
LTE FDD5 + WIFI + BT 1.043 0.04 0.08 1.163
LTE FDD13 + WIFI + BT 1.273 0.04 0.08 1.393
Hotspot Simultaneous SAR Summary
. Highest Scaled
BAND Limb (f()g )
WCDMA 2 + WIFI + BT 2.448 0.05 0.10 2.598
WCDMA 4 + WIFI + BT 2.435 0.05 0.10 2.585
WCDMA 5 + WIFI + BT 1.168 0.05 0.10 1.318
LTE FDD2 + WIFI + BT 2.719 0.05 0.10 2.869
LTE FDD4 + WIFI + BT 2.437 0.05 0.10 2.587
LTE FDD5 + WIFI + BT 1.043 0.05 0.10 1.193
LTE FDD13 + WIFI + BT 1273 0.05 0.10 1.423
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1.3.1 WCDMA Conducted Power

9362 9400 9538
UCITIEE LN, (1852.4 MH7) (1880.0 MH7) (1907.6 MHz)
RMC 23.36 23.13 23.15
Sub 1 22.43 22.19 22.09
Sub 2 22.37 22.15 22.09
HSDF A Sub 3 21.88 21.67 21.62
Sub 4 21.89 21.68 21.63
Sub 1 22.43 22.23 22.14
Sub 2 21.84 21.70 21.70
HSUPA Sub 3 22.38 22.16 22.11
Sub 4 22.48 22.26 22.22
Sub 5 22.37 22.15 22.11
Sub 1 2243 23.02 23.02
Sub 2 22.37 23.01 23.01
DC-HSDPA Sub 3 21.88 22.50 22.50
Sub 4 21.89 22.59 22.48
1312 1413 1513
VGRS LRI (1712.4 MH7) (1732.6 MH2) (1752.6 MHz)
RMC 23.54 23.50 23.46
Sub 1 22.54 22.48 22.39
Sub 2 22.58 22.47 22.47
HSDPA Sub 3 22.00 22.00 22.00
Sub 4 21.99 21.98 21.99
Sub 1 22.30 22.44 22.30
Sub 2 22.03 21.98 22.00
HSUPA Sub 3 22.59 22.57 22.46
Sub 4 22.61 22.56 22.46
Sub 5 22.58 22.48 22.48
Sub 1 23.41 23.39 23.33
Sub 2 23.39 23.38 23.32
DC-HSDPA Sub 3 22.88 22.87 2281
Sub 4 22.87 22.86 22.80
4132 4183 4233
D (826.4 MH2) (836.6 MH2) (846.6 MH2)
RMC 23.29 23.26 23.36
Sub 1 22.24 22.31 22.44
Sub 2 22.32 22.32 22.39
HSDPA Sub 3 21.78 21.71 21.93
Sub 4 21.75 21.77 21.92
Sub 1 2223 2233 22.40
Sub 2 21.80 21.79 21.93
HSUP A Sub 3 22.28 3229 3336
Sub 4 22.30 22.37 22.43
Sub 5 22.25 22.33 22.40
Sub 1 23.16 23.15 23.23
Sub 2 23.25 23.13 2322
DC-HSDPA Sub 3 2274 22.62 2271
Sub 4 22.73 22.61 22.70
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1.3.2 LTE Conducted Power

LTE FDD2
BW(MHz) | Modulation | RBsize | RB Offset P"W‘f((,‘:VBm) P"W‘l’\fl(i‘c‘lB'“) P"wlf_‘lrig'l? i)

Frequency (MHz) 1860.0 1880.0 1900.0
Channel 18700 18900 19100

1 Low 2327 23.29 22.89

1 Mid 23.35 23.73 22.92

1 High 23.23 23.17 22.80

QPSK 50 Low 22.33 2222 22.11
50 Mid 22.16 22.04 22.18

50 High 2234 2224 22.86

100 - 2220 2238 21.96

20 1 Low 22.24 22.79 22.54
1 Mid 2231 22.89 2291

1 High 22.10 22.85 22.92

16QAM 50 Low 21.32 21.20 21.16
50 Mid 2139 21.12 21.09

50 High 21.29 21.25 21.05

100 - 21.21 21.16 21.18

Frequency (MHz) 1857.5 1880 1902.5
Channel 18675 18900 19125

1 Low 23.30 23.33 22.92

1 Mid 23.36 23.77 22.94

1 High 23.25 23.18 22.83

QPSK 36 Low 22.36 22.30 22.15
36 Mid 2221 22.08 2221

36 High 2237 22.29 21.90

15 75 - 2223 2243 22.00
1 Low 22.26 22.83 22.61

1 Mid 22.35 2291 22.95

1 High 22.12 22.88 22.94

16QAM 36 Low 2135 21.24 21.19
36 Mid 2142 21.16 21.07

36 High 21.32 21.30 21.09

75 - 21.30 21.22 21.21
Frequency (MHz) 1855.0 1880.0 1905.0
Channel 18650 18900 19150

1 Low 2331 2337 22.96

1 Mid 23.44 23.78 23.02

1 High 23.28 23.23 22.87

QPSK 25 Low 22.38 22.34 22.20
25 Mid 22.24 22.13 22.25

25 High 2240 2232 21.94

50 - 2225 2247 22.11

1o T Tow 2231 2284 22.63
1 Mid 2237 22.94 2297

1 High 22.19 22.92 22.96

16QAM 25 Low 2138 21.26 21.22
25 Mid 2145 21.21 21.11

25 High 21.34 21.34 21.08

50 - 21.33 21.27 21.25
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LTE FDD2
B W(MH?2) Modulation RB size RB Offset Powfsng ) Pow%((lle) Powﬁzgll? o

Froquency (MHZ) 18525 18800 19073
Db ael 18625 78900 19175

T Tow 3329 3337 3201

T Mid 3335 3373 3793

T High 2326 23.19 2284

QPSK B Low 2235 2229 22.14
2 Mid 2221 22.08 2221

2 High 3738 3378 31.80

73 - 7317 3745 3701

> T Tow 7739 7782 3761
T Mid 2234 22.90 22.94

1 High 22.12 22.90 2118

16QAM 2 Low 2135 2121 2108
2 Mid 2143 2117 21.04

2 High 7131 3129 3121

73 - 3130 3122 37,00
Froquency (MHZ) 19085 18800 18515
Ther el 18615 13900 19185

T Tow 2332 2338 2295

T Mid 2337 2377 2296

T High 3329 3324 3788

QPSK g Tow 3738 3734 3718
g Mid 3333 3312 3336

g High 3740 3730 3793

5 s . 22.19 2246 22.03
1 Tow 2232 2286 22.64

T Mid 2237 22.02 2297

T High 3315 33901 3708

16QAM g Tow 3737 3135 3121
g Mid 7146 3722 3712

8 High 2134 2134 21.08

s 5 2132 2126 2126
Frequency (MHz) 19093 18800 18507
Ther el 18607 13900 19193

T Tow 7331 7331 77.99

T Mid 7334 3372 3702

T High 7376 3301 7784

QPSK 3 Low 2328 2322 2305
3 Mid 2311 2302 2314

3 High 2330 23.19 2283

6 - 72.16 3242 37.00

14 T Tow 3739 7784 3761
T Mid 3734 3787 37.93

T Hish 3313 37 8% 3795

16QAM 3 Tow 2226 2212 2209
3 Mid 2235 22.00 22.00

3 High 2224 2222 21.99

6 n 3229 3102 3123
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LTE FDD4
BW(MHz) Modulation RB size RB Offset PowLe (i) Power.(dBm) Powe.r (dBm)

ow Mid High

Frequency (MHz) 1720.0 1732.0 1745.0
Channel 20050 20175 20300

1 Low 23.64 2334 23.50

1 Mid 23.61 23.71 23.65

1 High 23.30 23.68 23.80

QPSK 50 Low 22.53 2241 22.77
50 Mid 22.52 2251 22.60

50 High 2251 22.63 22.58

100 - 22.50 22.52 22.76

20 T Tow 2236 2236 2338
1 Mid 22.65 22.97 23.29

1 High 22.51 23.11 23.50

16QAM 50 Low 2145 21.56 21.66
50 Mid 21.52 21.60 2146

50 High 21.60 21.66 21.69

100 - 21.49 21.60 21.78

Frequency (MHz) 1717.5 1732.5 1747.5
Channel 20025 20175 20325

1 Low 23.71 23.35 23.58

1 Mid 23.62 23.74 23.64

1 High 23.35 23.69 23.83

QPSK 36 Low 22.56 2246 22.81
36 Mid 22.54 22.55 22.63

36 High 22.52 22.68 22.62

15 75 - 22.50 22.57 22.80
1 Low 22.58 22.40 2343

1 Mid 22.69 22.99 23.33

1 High 22.53 23.14 23.52

16QAM 36 Low 21.48 21.60 21.69
36 Mid 21.55 21.62 2149

36 High 21.63 21.71 21.73

75 - 21.51 21.59 21.82
Frequency (MHz) 1715.0 1732.5 1750.0
Channel 20000 20175 20350

1 Low 23.72 2339 23.60

1 Mid 23.62 23.75 23.65

1 High 23.38 23.74 23.87

QPSK 25 Low 22.58 22.50 22.84
25 Mid 22.57 22.62 22.64

25 High 22.51 22.71 22.66

50 - 22.44 22.61 22.85

10 1 Low 22.63 2242 2345
1 Mid 22.71 23.02 23.35

1 High 22.56 23.18 23.55

16QAM 25 Low 21.52 21.60 21.74
25 Mid 21.58 21.67 21.51

25 High 21.65 21.75 21.76

50 - 21.54 21.69 21.81
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LTE FDD4
BW(MHz) Modulation RB size RB Offset PowLe (i) Power.(dBm) Powe.r (dBm)

ow Mid High

Frequency (MHz) 17125 1732.5 1752.5
Channel 19975 20175 20375

1 Low 23.70 2338 23.57

1 Mid 23.61 23.70 23.63

1 High 23.32 23.71 23.81

QPSK 12 Low 22.54 2245 22.80
12 Mid 22.54 22.55 22.63

12 High 2251 22.67 22.61

25 - 2247 22.59 22.81

> T Tow 2261 2239 2343
1 Mid 22.62 22.95 23.32

1 High 22.53 23.16 23.52

16QAM 12 Low 21.48 21.57 21.68
12 Mid 21.56 21.61 21.50

12 High 21.62 21.70 21.72

25 - 21.50 21.64 21.79
Frequency (MHz) 1711.5 1732.5 1753.5
Channel 19965 20175 20385

1 Low 23.70 2341 23.61

1 Mid 23.62 23.70 23.66

1 High 2343 23.71 23.88

QPSK 8 Low 22.58 22.50 22.84
8 Mid 22.56 22.59 22.68

8 High 22.57 22.69 22.65

3 15 - 2249 22.60 22.83
1 Low 22.64 2243 23.46

1 Mid 22.71 23.00 23.35

1 High 22.56 23.18 23.56

16QAM 8 Low 2151 21.61 21.71
8 Mid 21.59 21.68 21.54

8 High 21.65 21.75 21.76

15 - 21.53 21.68 21.87
Frequency (MHz) 1710.7 1732.5 1754.3
Channel 19957 20175 20393

1 Low 23.71 2338 23.58

1 Mid 23.62 23.69 23.60

1 High 23.36 23.70 23.84

QPSK 3 Low 23.48 23.38 23.71
3 Mid 23.44 23.50 23.56

3 High 23.47 23.58 23.55

6 - 2246 22.56 22.80

14 1 Low 22.61 2241 2343
1 Mid 22.62 22.94 2331

1 High 22.54 23.14 23.53

16QAM 3 Low 22.39 2248 22.59
3 Mid 2246 2251 2242

3 High 22.55 22.63 22.61

6 - 21.50 21.64 21.84
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LTE FDD5
BW(MHz) | Modulation | RBsize | RBOfet POWLer(dBm) Rogen(dBi Power(dBm)
ow Mid High
Frequency (MHz) 829.0 836.5 844.0
Channel 20450.00 20525 20600.00
1 Low 23.85 2391 24.05
1 Mid 23.95 24.00 23.82
1 High 23.83 23.96 22.90
QPSK 25 Low 2281 22.82 2291
25 Mid 22.84 22.85 22.89
25 High 2295 2295 2292
10 50 - 2293 2294 22.86
1 Low 23.48 23.15 22.74
1 Mid 23.20 23.49 22.72
1 High 2331 23.10 2193
16QAM 25 Low 21.75 21.86 21.73
25 Mid 2191 21.77 21.70
25 High 21.94 21.78 21.75
50 - 21.76 21.80 21.63
Frequency (MHz) 826.5 836.5 846.5
Channel 20425 20525 20625
1 Low 2392 23.90 23.80
1 Mid 24.01 24.07 24.12
1 High 24.05 2398 23.82
QPSK 12 Low 22.84 22.87 22.94
12 Mid 22.86 22.89 22.94
12 High 22.98 22.97 2291
5 25 - 22.96 22.99 22.96
1 Low 23.50 23.19 2291
1 Mid 2324 2351 22.78
1 High 2333 23.13 22.76
16QAM 12 Low 21.78 21.90 21.96
12 Mid 21.94 21.79 21.76
12 High 21.97 21.83 21.75
25 - 21.78 21.84 21.80
Frequency (MHz) 825.5 836.5 847.5
Channel 20415 20625 20635
1 Low 23.92 24.03 23.89
1 Mid 24.00 24.04 24.10
1 High 24.09 24.04 23.86
QPSK 8 Low 22.86 2291 23.84
8 Mid 22.88 2293 23.87
8 High 23.01 2298 23.86
3 15 - 2292 23.02 2291
1 Low 23.56 2322 2291
1 Mid 23.26 23.52 22.76
1 High 23.36 23.17 22.75
16QAM 8 Low 21.80 2191 22.86
8 Mid 2198 21.85 22.69
8 High 21.99 21.87 22.64
15 - 21.80 21.88 21.80
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LTE FDD5
BW(MHz) | Modulation | RBsize | RBOfiet P @rEn(dlgi) Rogen(dBi Power(dBm)
Low Mid High
Frequency (MHz) 824.7 836.5 848.3
Channel 20407 20625 20643
1 Low 23.90 23.99 23.89
1 Mid 2397 23.99 24.10
1 High 24.06 23.99 23.86
QPSK 3 Low 2376 23.79 23.84
3 Mid 2376 23.83 23.87
3 High 2391 23.87 23.86
14 6 - 22.89 2298 23.96
1 Low 23.53 23.20 2291
1 Mid 23.23 2347 22.76
1 High 23.34 23.13 22.75
16QAM 3 Low 22.69 22.78 22.86
3 Mid 22.87 22.72 22.69
3 High 22.89 22.75 22.64
6 - 21.77 21.84 21.80
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LTE FDD13
BW(MHz) | Modulation | RBsize | RBOffet POWLer(dBm) Rogen(dBi Power(dBm)
ow Mid High
Frequency (MHz) 782.0
Channel 23230
1 Low 23.83
1 Mid 23.92
1 High 23.78
QPSK 25 Low 2291
25 Mid 22.85
25 High 2295
10 50 - 22.88
1 Low 23.18
1 Mid 2348
1 High 23.01
16QAM 25 Low 21.84
25 Mid 21.90
25 High 21.95
50 - 21.89
Frequency (MHz) 779.5 782.0 784.5
Channel 23205 23230 23255
1 Low 23.74 23.71 23.82
1 Mid 23.84 23.75 23.80
1 High 23.63 23.76 23.72
QPSK 12 Low 2295 22.84 22.90
12 Mid 2292 22.87 2291
12 High 22.82 22.89 22.90
5 25 - 22.88 22.81 22.87
1 Low 23.13 2248 22.65
1 Mid 2321 22.50 2242
1 High 23.12 2223 22.50
16QAM 12 Low 21.57 21.59 21.75
12 Mid 21.70 21.80 21.72
12 High 21.83 21.67 21.64
25 - 21.80 22.03 21.65
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1.3.3 WIFI Conducted Power

2.4 GHz Conducted Power (dBm)
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Mode
Freq (MHz) Channel 802,110 802.11g 802.11n HT20
2412 1 -3.30 -4.33 -3.41
2437 -2.49 -3.06 -3.28
2462 11 -2.09 -2.47 -2.52
5 GHz Conducted Power (dBm)
Mode
Freq (MHz) Channel 802.11a 802.1Tn HT20
5180 36 -2.34 -3.63
5220 44 -2.84 -3.35
5240 48 -2.63 -3.26
5 GHz Conducted Power (dBm)
Mode
Freq (MHz) Channel
802.11a 802.11n HT20
5745 149 -8.18 -4.47
5785 157 -9.24 -5.18
5825 165 -8.91 -5.02
5 GHz Conducted Power (dBm)
Freq (MHz) Channel 303 1;/[10;%1“40
5190 38 -7.86
5230 46 -8.12
5 GHz Conducted Power (dBm)
Freq (MHz) Channel 302 1;4101?%,1,40
5755 151 -8.07
5795 159 -8.24
5 GHz Conducted Power (dBm)
Mode
Freq (MHz) Channel 202 1 1ac VIITR0
5210 42 -8.69
5 GHz Conducted Power (dBm)
Mode
L) (41302 Clhainel 802.1lac VHTS0
5775 155 -12.10
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1.3.4 BLUET OOTH Conducted Power

2.4 GHz Conducted Power (dBm)

Mode
Freq (MHz)| Channel
BDR EDR
2402 0 0.79 -4.08
2441 38 -0.63 -3.47
2480 79 -0.79 -342
2.4 GHz Conducted Power (dBm)
Mode
Freq (MHz)| Channel
LE
2402 0 -0.75
2440 19 -0.13
2480 39 -0.45
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The FCC rules for evaluating portable devices for RF exposure compliance are contained in 47 CFR §2.1093. For
purposes of RF exposure evaluation, a portable device is defined as a transmitting device designed to be used with
any part of its radiating structure in direct contact with the user’s body or within 20 cm of the body of a user or
bystanders under normal operating conditions. This category of devices would include hand-held that incorporate the
radiating antenna into the hand-piece and wireless transmitters that are carried next to the body. Portable sevices are
evaluated with respect to SAR limits for RF exposure. The applicable SAR limit for portable transmitters used by

consumers is 1.6 W/kg, which is averaged over any one gram oftissue defined as a tissue volume in the shape of a
cube.

2.1 Antenna Description

Type PiFA Antenna ,PCB Antenna

Location the type of the device (Fig. 4.5)

2.2 Device Description

Serial numbers NONE
Exposure environment Uncontrolled exposure
Device category Handheld devices
Mode(s) of Operation 802.11b/g/n/ac, LTE, WCDMA
Modulation Mode(s) DSSS,0FDM,QPSK, 16QAM
Duty Cycle >98%
test signal method 0 Base station simulator m Internal test code
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S A Four Bear paviner

3.1 Ambient Conditions

Ambient Temperature (°C) (20~21)
Tissue simulating liquid temperature (°C) (20~21)
Humidity (% R.H.) (49~51)

3.2 RF Characteristics of The Test Site

This measurement were performed ina fully enclosed RF Shielded environment

3.3 Test Signal, Fre quencies, And Output Power

The Mobile Computer was placed into simulated call mode

In all operation bands the measurements were performed on lowest, middle and highest channels.

The Mobile Computer was placed into simulated call mode was set to maximum power level during the all tests and
at the beginning of the each test the battery was fully charged.

DASY4 system measures power drifft during SAR testing by comparing e-field in the same location at the beginning

and at the end of measurement. These records were used to monitor stability of power output.

Fig. 4.1 SAR Measurement System
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4. DESCRIPTION OF THE TEST EQUIPMENT

An SAR measurement system usually consists of a small diameter isotropic electric field probe, a multiple axis
probe positioning system, atest device holder, one or more phantom models, the field probe instrumentation, a
computer and other electronic equipment for controlling the probe and making the measurements. Other supporting
equipment, such as a network analyzer, power meters and RF signal generators, are also required to measure the

dielectric parameters of the simulated tissue media and to verify the measurement accuracy of the SAR system.

4.1 Test System Specifications

Test Equipment Model Serial Number Cal. Date
DAE DAE4 551 2021-01-24
E-Field Probe ES3DV3 3123 2021-01-29
D750V3 1162 2020-07-24
D835V2 475 2020-11-14
. D900V2 1d023 2020-11-14
Dipole Antenna DI750V2 1151 2020-07-20
D1800V2 2d059 2020-11-19
D1900V2 5d058 2020-11-14
Network analyzer 8753ES MY40000609 2020-12-03
Signal generator SMBVI100A 256663 2020-12-03
RF Power meter EPM-442A GB37170412 2020-12-02
Power Sensor 8481A 3318A96476 2020-12-02
Power Sensor 8481A 2702A59566 2020-12-02
Dielectric Probe 85070D US01440154 -
Power Amplifier BBS3Q7ECK 1026 2020-12-02
Power Amplifier BBS3K8CEM 1002 2020-12-02
LP Filter 1.5GHz LA-15N 0302 2020-12-02
LP Filter 3.0GHz LA-30N 0301 2020-12-02
LP Filter 6.0GHz LA-60N 40059 2020-12-02
Attenuator 50FH-010-5 74868 2020-12-02
Attenuator 8491B 21828 2020-12-02
Dual Directional Coupler 772D 3736A22424 2020-12-02
Dual Directional Coupler 778D 17575 2020-12-02
Wireless Communications Test Set E5515C GB42230119 2020-12-03
Wideband radio CMW500 137216 2020-12-03
Communication T ester
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4.2 SAR Measurement Setup

Measurement are performed using the DASY4 dosimetric assessment system. The DASY4 is made by
Schmid & Partner Engineering AG(SPEAG) in Zurich, Switzerland and consists of high precision robotics
system (Staubli), robot controller, Pentium IV computer, near-field probe, probe alignment sensor, and the
SAM twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot performing precise
movements to position the probe to the location (points) of maximum electromagnetic field(EMF)
(see Fig. 5.1) A cell controller system contains the power supply, robot controller, teach pendant(Joystick),
and a remote control used to drive the robot motors. The pc consists of the Intel Pentium IV 2.4 GHz
computer with WindowsXP system and SAR measurement Software DASY4, A/D interface card, monitor,
mouse, and keyboard. The Staubli Robot data acquisition electronic (DAE) circuit that performs the signal amplification,
signal multiplexing, AD-conversion, offSet measurements, mechanical surface detection, collision detection, etc.

Is connected to the Electro-optical coupler (EOC). The EOC performs the conversion fiom the optical into digital
electric signal of the DAE and transfers data to the PC plug-in card.
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Fig.4.1 SAR Measurement System Setup

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel
and gainswitching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic
unit. Transmission to the Ethernet Card is accomplished through an optical downlink for data and status
information and an optical uplink for commands and clock lines. The mechanical probe mounting
device includes two different sensor systems for fiontal and sidewise probe contacts. They are also
used for mechanical surface detection and probe collision detection. The robot uses its own controller
with a built in VME-bus computer. The system is described in detail in.
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4.3 DASY4 E-Field Probe System

The SAR measurements were conducted with the dosimetric probe ET3DV6, designed in the classical triangular
configuration (see Fig.5.2)and optimized for dosimetric evaluation. The probe is constructed using the thick film
technique; with printed resistive lines on ceramic substrates. The probe is equipped with an optical multifiber line
ending at the front of the probe tip. It is connected to the EOC box in the robot arm and provides an automatic
detection transmitter, the other half to a synchronized receiver.

As the probe approach the surface, the reflection from the surface produces a coupling from the transmitting to the
receiving fibers. This reflection increases first during the approach, reaches coupling is zero. The distance of the
coupling maximum to the surface is probe angle. The DASY4 sofiware reads the reflection during a software
approach and looks for the maximum using a 2" order fitting (see Fig. 5.2). The approach is stopped at reaching the

maximum.

Isotropic E-Field Probe

Isotropic E-Field Probe for Dosimetric Measurements

Construction

Symmetrical design with triangular core

Interleafed sensors

Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents,
e.g.. glycol)

Calibration

In air from 10 MHz to 3 GHz

In brain and muscle simulating tissue at frequencies of
450 MHz, 900 MHz and 1.8 GHz (accuracy = 5%)
Calibration for other lhquids and frequencies upon
request

Frequency

10 MHz to = 6 GHz; Linearity: =02 dB (30 MHz to 3
GHz)

Directivity

=02 dB in brain tissue (rotation around probe axis)
=0.3 dB m brain tissue (rotation normal 1o probe axis)

Dynamic Range

5 pW/g to = 100 mW/g; Linearity: £ 0.2 dB

Dimensions

Owerall length: 330 mm

Tip length: 20 mm

Body diameter: 12 mm

Tip diameter: 3.9 mm

Dhstance from probe tip to dipole centers: 2.7 mm

Fig. 4.2 Probe Specifications
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4.4 Phantom & Equivalent Tissues

SAMPhantom

The SAM Twin Phantom V4.0 is constructed of the fiberglass shell integrated in a wooden table. The shape of the
shell is based on data ffom an anatomical study designed to determine the maximum exposure in at least 90% of all
users. It enables the dosimetric evaluation of leff and right hand phone usage as well as body mounted usage at the
flat phantom region. A cover prevents the evaporation of the liquid. Reference markings on the phantom allow the
complete setup of all predefined phantom positions and measurement grids by manually teaching three points in the

robot.

Head & Muscle simulation Mixture Characterization

Thebrain and muscle mixtures consist ofa viscous gel using hydroxethlcellullose(HEC) gelling agent and saline
solution (see Fig 5.3). 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 head tissue dielectric parameters recommended by the [EEE SCC-34/SC-2

have been specified in IEEE1528(2013) are derived from the issue dielectric parameters computed fiom the 4-Cole-
Cole equations The mixture characterizations used for the brain and muscle tissue simulation liquids are according to

the data by C. Gabriel and G. Hartagrove. (see Fig. 5.3)

Frequency Head Body
(MHz) er o (Sm) er o (Sm)
150 52.3 0.76 61.9 0.80
300 453 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.9 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 533 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 353 5.27 48.2 6.00

Fig.4.3 Head and body tissue parameters by the IEEE SCC-34/SC-2 in P1528
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Ingredients
6 I B 750 835 900 1900
Tissue Type Head Body Head Body Head Body Head Body
Water 412 51.7 4145 524 41.05 56.0 54.9 404
Salt(NaCl) 14 1.0 145 14 135 0.76 0.18 0.5
Sugar 57 472 56.0 45.0 56.5 41.76 0.0 58.0
HEC 02 0.0 1.0 1.0 1.0 1.21 0.0 1.0
Bactericide 02 0.1 0.1 0.1 0.1 0.27 0.0 0.1
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 0.0
Salt: 99 % Pure Sodium Chloride
W ater: De-ionized, 16 M resistivity
DGBE: 99 % Di(ethylene glycol) butyl ether, 2-(2-butoxyethoxy) ethanol

Triton X-100
(ultra pure):

Sugar:
HEC:

Polyethylene glycol mono 4-(1,1,3,3-tetramethylbutyl)pheny

98 % Pure Sucrose

Hydroxyethyl Cellulose

ether

Fig. 4.4 Composition of the Tissue Equivalent Matter

Device Holder for Transmitters

In combination with the SAM Twin Phantom V4.0, the Mounting Device enables the rotation of the accurately, and

repeatably be positioned according to the FCC specifications. The device holder can be locked at diferent phantom

locations (left head, right head, flat phantom).

Note : A simulating human hand is not used due to the complex anatomical and geometrical structure of the hand that
may produce infinite number of configurations [12]. To produce the worst-case condition (the hand absorbs antenna

output power), the hand is omitted during the tests.
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4.5 Transmitting antenna inform ation
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Fig. 4.5 Antenna information
ANTENNA Front Rear Left Edge Right Edge Top Edge BottomEdge
3GLTE YES YES NO YES YES NO

Note: Accordingto KDB941225 antenna-to-edge>2.5cm, SAR is notrequired.
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5.1 Definition of Reference Point

5.1.1 EAR Reference point

Thepoint “M” is the reference point for the center of the mouth, “ ERP” is the ear reference point. The ERP are
15mm posterior to the entrance to the ear canal(EEC) along the B-M line (Back-Mouth), as shown is figure 6.1.
The plane passing through the two ear canals and M is defined as the Reference Plane. The line N-F (Neck-Front)
is perpendicular to the reference plane and passing through the ERP is called the Reference Pivoting Line
(see Figure 6.1) B-M is perpendicular to the N-F line. Both N-F and B-M lines are marked on the external
phantom shell to facilitate handset positioning [5].

reference point
entrance to ear canal

Figure 5.1 Close-up side view of ERP

5.1.2 Handset Reference Points

Two imaginary lines on the handset were established: the vertical centerline and the horizontal line. The test
device was placed in anormal operating position with the “test device reference point” located along the “ vertical
centerline” on the fiont of'the device aligned to the “ear reference point” (see Fig. 6.2). The “test device reference
point” was than located at the same level as the center of the ear reference point. The test device was positioned so
that the “vertical centerline” was bisecting the front surface of the handset at it’s top and bottom edges, positioning
the “earreference point” on the outer surface of the both the leff and right head phantoms on the ear reference
point” on the outer surface of the both the leff and right head phantoms on the ear reference point.
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Figure 5.2 Handset Vertical Center & Horizontal Line Reference Points

5.2 Test Configuration Positions

Positioning for Cheek/Touch

1) Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece, open the cover .
(If the phone can also be used with the cover closed both configurations must be tested.)

2) Define two imaginary lines on the handset: the vertical centerline and the horizontal line. The vertical centerline

passes through two points on the fiont side ofthe handset: the midpoint ofthe width wt ofthe handset at the level of
the acoustic output (point A on Figures 6.2), and the midpoint of the width wb of the bottom of the handset (point

B). The horizontal line is perpendicular to the vertical centerline and passes through the center of the acoustic output

(see Figure 6.2). The two lines intersect at point A. Note that for many handsets, point A coincides with the center of
the acoustic output. However, the acoustic output may be located elsewhere on the horizontal line. Also note that the
vertical centerline is not ecessarily parallel to the fiont face of the handset (see Figure 6.2), especially for clamshell

handsets, handsets with lip pieces, and other irregularly- shaped handsets.

3) Position the handset close to the surface of the phantom touch that point Ais on the (virtual) extension of the line
passing through points RE and LE on the phantom (see Figure 6.3), such that the plane defined by the vertical center
line and the horizontal line of the phone is approximately parallel to the sagittal plane of the phantom.

4) Translate the handset towards the phantom along the line passing through RE and LE until the handset touches
the ear.

5) While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical centerline is in the
plane normal to MB-NF including the line MB (called the reference plane).

6) Rotate the phone around the vertical centerline until the phone (horizontal line) is symmetrical with respect to the
line NF.

7) While maintaining the vertical centerline in the reference plane, keeping point A on the line passing through RE
and LE, and maintaining the phone contact with the ear, rotate the handset about the line NF until any point on the
handset is in contact with a phantom point
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Figure 5.3 “Tilted” Position.

Positioning for Ear/15° Tilted

1) Repeat steps 1to 7 of 6.2(Positioning for Cheek/T ouch) to place the device in the “ cheek position.”

2) While maintaining the orientation of the phone retract the phone parallel to the reference plane far enough to enable a
rotation of the phone by 15 degree.

3) Rotate the phone around the horizontal line by 15 degree.

4) While maintaining the orientation of the phone, move the phone parallel to thereference plane until any part of the
phone touches the head. (In this position, point A will be located on the line RE-LE). Thetilted position is obtained
when the contact is on the pinna. If the contact is at any location other than the pinna, the angle of the phone shall be
reduced. The tilted position is obtained ifany part of the phone is in contact of the ear as well as a second part of the

phone is contact with the head.
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Body Holder /Belt Clip Configurations

Body-worn operation configurations are tested with the belt-clips and holsters attached to the device and positioned
against a flat phantom in a normal use configuration. A device with aheadset output is tested with a headset connected

to the device. Body dielectric parameters are used. Accessories for Body-worn operation configurations are divided
into two categories: those that do not contain metallic components and those that do contain metallic components.

When multiple accessories that do not contain metallic components are supplied with the device, the device is tested
with only the accessory that dictates the closest spacing to the body. Then multiple accessories that contain metallic
components are supplied with the device, the device is tested with each accessory that contains a unique metallic
component. If multiple accessories share an identical metallic component (i.e. the same metallic belt-clip used with
different holsters with no other metallic components) only the accessory that dictates the closest spacing to the body
is tested. Body-worn accessories may not always be supplied of available as options for some devices intended to be
authorized for body-worn use. In this case, a test configuration where a separation distance between the back of the
device and the flat phantom is used. All test position spacings are documented. Transmitters that are designed to
operate in fiont of a person’s face, as in push-to-talk configurations, are tested for SAR compliance is tested with
the accessory(ies), including headsets and microphones, attached to the device and positioned against a flat phantom
in anormal use configuration. In all case SAR measurements are performed to investigate the worst case positioning,

Worst-case positioning is then documented and used to perform Body SAR testing. In order for users to be aware of
the body-womn operation requirements for meeting RF exposure compliance, operation instructing instructions and

cautions statements are included in the user’s manual.

5.3 Scan Procedures

First coarse scans are used for quick determination of the field distribution. Nest cube scan, 5x5x7 points;
spacing between each point 5x5x5 mm, is performed around the highest E-field value to determine the averaged
S AR-distribution over 1g.

5.4 SAR Averaging Methods

The maximum SAR value is averaged over its volume using interpolation and extrapolation. The interpolation of the
points is done with a 3d-Spline. The 3d-Spline is composed of three one-dimensional splines with the “Not a
Knot” ?condition [W.Gander, Computerma-thematik, p. 141-150](x, y and z directions) [Numerical Recipes in C,
Second Edition, p 123]. The extrapolation is based on least square algorithm [W.Gander, Computermathematik,
p-168-180]. Through the points in the first 30 mm in all z-axis, polynomials of order four are calculated. This
polynomial is then used to evaluate the points between the surface and the probe tip. The points calculated from the
surface, have a distance of Imm ffom one another.
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6. MEASUREMENT UNCERTAINTY

According to CENELEC [17], typical worst-case uncertainty of field measurements is 5 dB. For well-defined
modulation characteristics theuncertainty can be reduced to 3 dB.

L Uncertainty Probability . cil Standard unc. vi or
ERROR Description Divisor
value +% Distribution 10g (10g) Veff
MEASUREMENT SYSTEM
Probe Calibration +6.0 normal 1 1 +6.00% o0
Axial Isotropy +4.7 rectangular V3 (1-cp )]’2 +2.71% 0
Spherical Isotropy +9.6 rectangular \3 (cp )”2 +3.90% 0
Boundary Effects +1.0 rectangular V3 1 +0.58% o0
Probe Linearity +£47 rectangular V3 1 £2.71% o
Modulation Response +3.5 rectangular V3 1 +2.00% 0
System Detection Limits +1.0 rectangular \3 1 +0.58% o0
Readout Electronics +0.3 normal 1 1 +0.30% 0
Response time +0.8 rectangular \3 1 +0.46% o0
Integration time +2.6 rectangular \3 1 +1.50% 0
RF Amnient Conditions +3.0 rectangular \3 1 +1.73% o0
Probe Positioner Mechanical 104 rectangular i 1 £023% w
Tolerance
Probe Positioning with respect to 4 4 0
Phantom Shell 2.9 rectangular \3 1 1.67% 0
Extrapolation, Interpolation and Integration
+ + 9
Algorithms for Max. SAR Evaluation 1.0 rectangular B ! 0.58% *
Test Sample Related
Test Sample Positioning +2.09 normal 1 1 +2.09% M-1
Device Holder Uncertainty +3.60 normal 1 1 +3.60% M-1
Output Power Validation — o
SAR drift measurement £3.0 rectangular B ! £2.89% *
Phantom and Tissue Parameters
Phantom Uncertainty 0
+4, +2.
(shape and thickness tolerances) 4.0 rectangular B ! 2.31% *
SAR Correction +5.0 normal 1 1 +5.0% o0
Liquid Conductivity - £25 normal 1 0.43 £1.24% M
measurement uncertainty
Liquid Conductivity - £5.0 rectangular B 0.43 +1.08% oo
temperature uncertainty
Liquid Permittivity - 25 normal 1 0.49 +1.23% M
measurement uncertainty
Liquid Permittivity — +5.0 rectangular \3 0.49 +1.49% 0
temperature uncertainty
Combined Standard Uncertainty +11.37% 330
Coverage Factor for 95% K=2
Expanded Standard Uncertainty +22.73 %
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Tissue Verification

7.1 Simulated Tissue Verification

MEASURED TISSUE PARAMETERS

Measured TARGET
DATE Tissue Freq % %
Type (MH?2) Conductivity, Dielectric Conductivity, Dielectric Devo Deve
o (S/m) Constant, € 6 (S/m) Constant, &

826.4 0.934 55.60 0.93 55.60 0.00 0.00

2020/3/10 836.6 0.944 55.50 0.94 55.50 0.00 0.00
846.6 0.955 55.50 0.95 55.50 0.10 0.00

826.5 0.934 55.60 0.93 55.60 0.00 0.00

2020/3/10 836.5 0.970 55.20 0.94 55.50 2.75 -0.54
846.5 0.954 55.50 0.95 55.50 0.00 0.00

2020/3/11 782.0 0.970 5533 1.00 55.80 -3.00 -0.84
1712.4 1.460 53.68 1.42 52.80 2.82 1.67

2020/3/12 BODY | 1732.6 1.480 53.65 1.44 52.70 2.78 1.80
1752.6 1.490 53.63 1.45 52.60 2.76 1.96

17115 1.460 53.68 1.42 52.80 2.82 1.67

2020/3/12 1732.5 1.480 53.65 1.44 52.70 2.78 1.80
1753.5 1.490 53.63 1.45 52.60 2.76 1.96

1852.4 1.520 5330 1.49 51.50 2.01 3.50

2020/3/13 1880.0 1.520 53.30 1.53 51.40 -0.65 3.70
1907.6 1.520 53.30 1.55 5140 -1.94 3.70

1855.0 1.520 53.30 1.50 51.50 1.33 3.50

2020/3/13 1880.0 1.520 53.30 1.53 51.40 -0.65 3.70
1905.0 1.520 53.30 1.55 51.40 -1.94 3.70
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Table 7.2 System Validation

Cable 2

SYSTEM DIPOLE VALIDATION TARGET & MEASURED
- S Forward Targeted Measured Deviation
issue Validation Kit: Power SAR SAR (%) Test Date
(G40 1g (mW/g) 1g (mW/g)

750 MHzBODY D750V3(S/N:1162) 1.0 8.55 8.76 2.46 2020-03-11
835 MHzBODY D835V2(S/N:475) 1.0 9.58 9.92 3.55 2020-03-10
1750 MHzBODY D1750V2(S/N:1151) 1.0 36.40 37.60 3.30 2020-03-12
1900 MHzBODY D1900V2(S/N:5d058) 1.0 39.90 37.36 -6.37 2020-03-13
SYSTEM DIPOLE VALIDATION TARGET & MEASURED

T St Forward Targeted Measured Deviation
ssue Validation Kit: Power SAR SAR (%) Test Date
W) 10g (mWig) | 10g (mWig)
750 MHz BODY D750V3(S/N:1162) 1.0 5.64 548 -2.84 2020-03-11
835 MHzBODY D835V2(S/N:475) 1.0 6.29 6.36 1.11 2020-03-10
1750 MHzBODY D1750V2(S/N:1151) 1.0 19.30 20.36 549 2020-03-12
1900 MHzBODY D1900V2(S/N:5d058) 1.0 21.00 19.72 -6.10 2020-03-13
Cabile 1 3 3 Sensor &
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IEEE STD 1528-2013-SAFETY LIMIT
. 4.0 W/kg (W/kg)
Spatlal Peak averaged over 10 gram

Uncontrolled Exposure/General Population g &
FRONT 0132 0.279 0 1.064 0297
REAR 18800 | 9400 b7y 0042 2300 0 T.064 7448
WCDMA RIGHT 0,011 0.505 0 T.064 0.537
BAND2 TOP 0.156 0272 0 T.064 0.289
REAR 18524 | 9262 7386 | 0.159 2370 0 T.033 7448
REAR 1907.6 | 9538 7385 | -0.083 2300 0 T.035 7381
FRONT 0.095 0.536 0 T122 0.601
REAR 0.071 1.740 0 T122 1.952
WCDMA RIGHT 1732.6 | 1413 23.50 0.017 0.576 0 T122 0.646
BAND4 TOP 0.040 0244 0 T122 0274
REAR 7124 | 1312 7354 | 0117 2.190 0 T112 2435
REAR 17526 | 1513 2346 | 0.038 2.050 0 1132 7321
FRONT 0.126 0.266 0 T.186 0315
REAR 0.002 0.895 0 T.186 T.061
WCDMA RIGHT 836.6 4183 2326 —57057 0283 0 T.186 0336
BANDS TOP 0.058 0.119 0 T.186 0.141
REAR 8264 7132 7329 | 0.105 0.992 0 T178 T.168
REAR 8466 3233 7336 | 0.105 0.910 0 T159 1054
FRONT 0121 0234 0 T.052 0246
REAR 0229 2290 0 1.052 2.409
LTE RIGHT 1880.0 1 18900 | 23.78 |—7=s 0514 0 T.052 0.541
FDD2 TOP 0281 0232 0 1.052 0244
REAR 18550 | 18650 | 23.44 | 0.190 2210 0 T.138 2514
REAR 19050 | 19150 | 23.02 | 0017 2170 0 1.253 2719
FRONT 0.147 0121 0 T.069 0.120
REAR 0161 2280 0 1.069 7437
LTE RIGHT 17325 1 20175 1 2371 —3o 0217 0 T.069 0232
FDD4 TOP 0.083 0.120 0 1.069 0.128
REAR 7115 | 19965 | 2343 | ©0.176 2.100 0 T.140 2395
REAR 1753.5 | 20385 | 23.88 | ©0.026 2.090 0 T.028 2149
FRONT 0246 0301 0 0.984 0.296
REAR 0.008 1.060 0 0.984 1.043
LTE RIGHT 836.5 | 20525 | 24.07 54 0334 0 0.984 0329
FDD5 TOP 0.139 0115 0 0.984 0113
REAR 8265 | 20425 | 2401 0.001 1030 0 0.998 1028
REAR 8465 | 20625 | 24.12 | 0056 1.000 0 0.973 0.973
FRONT 0.051 0270 0 T.019 0275
LTE REAR 0092 7250 0 019 273
FDD13 RIGHT 7820 (23230 23.92 s 0.130 0 T.019 0.132
TOP 0.033 0167 0 T.010 0170
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8.1 Estimated SAR Calculation

According to KDB 447498 D01, when standalone SAR test exclusion applies to an antenna that transmits

simultaneously with other antennas, the standalone SAR was estimated according to following formula to result in
substantially conservative SAR values of <= 0.4 W/kg to determine simultaneous transmission SAR test exclusion.

ESTimate

1 5AK

sax. Tune ap Powes

Min. Test Separalion Dstan

N

If the minimum test separation distance is <5 mm, a distance of 5 mm is used for estimated SAR calculation. When the
test separation distance is > 50 mm, the 0.4 W/kg is used for SAR-1g.

Frequency Maximum Separatlon =3.0 =75
MOBE (MH2) Allowed Power (mW) LTS
z wed Powe (mm) 1g SAR 10g SAR
1.20 5 0.19
BDR 2402 1.20 10 0.10
1.20 5 0.04
Frequency Maximum Se;faratlon =340 <75
MODE (MH2) Allowed Power (mW) Distance
(mm) lg SAR 10g SAR
0.63 5 0.10
2.4 GHz
202.11b 2462 0.63 10 0.05
0.63 5 0.04
. Separation <3.0 <175
MODE Fr«;q/]lll_;sncy Al M;ﬁmum W Distance
(MH2) owed Power (mW) (mm) 1g SAR 10g SAR
5 GHz 0.63 5 0.10
WLAN 5180 0.63 10 0.05
BANDI 0.63 5 0.02
5 GHz 0.63 5 0.10
WLAN 5745 0.63 10 0.05
BAND4 0.63 5 0.04
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Date: 2020-03-11
Test Laboratory: ESTECH

VALIDATION 750
DUT: Dipole 750 MHz; Type: D750V2; Serial: D750V2 - SN:xxx

Communication System: CW: Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: £= 750 MHz: ¢ = 0.992 mho/m; ¢, = 56; p = 1000 kg/m*
Phantom section: Flat Section

DASY4 Configuration:

* Probe: ES3DV3 - SN3123; ConvF(6.17, 6.17, 6.17); Calibrated: 2020-01-29

» Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn5351; Calibrated: 2020-01-24

* Phantom: SAM 1800; Type: SAM; Serial; TP 1263

* Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Area Scan (R1x101x1): Measurement grid: dx=13mm, dy=15mm
Maximum value of SAR (interpolated) = 243 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnid: dv=8mm, dv=8mm, dz=5mm
Reference Value = 54.1 Vim: Power Drift = -0.164 dB

Peak SAR (extrapolated) = 3.51 W/kg

SAR(L g) = 2,19 mW/g: SAR(I0 g} = L.37 mWig

Maximum value of SAR (measured) = 2.35 mW/g

dB

0.000
-2.28
-4.56
-6.84
-9.12
-11.4

0dB=255mW/e
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Date: 2020-03-10

Test Laboratory: ESTECH

VALIDATION 835
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:xxx

Communication System: CW: Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used (interpolated): f= 835 MHz; 6 = 0.942 mho/m; ¢, = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

* Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08. 6.08); Calibrated: 2020-01-29

» Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn531; Calibrated: 2020-01-24

* Phantom: SAM 1800 Type: SAM; Serial; TP 1263

* Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Area Scan (R1x101x1): Measurement grid: dx=13mm, dy=15mm
Maximum value of SAR (interpolated) = 2,95 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dv=8mm, dz=5mm
Reference Value = 56.4 Vim: Power Dnft = -0.061 dB

Peak SAR (extrapolated) = 3.47 W/kg

SAR(L g) = 2.48 mW/g SAR(IO0 2) = L.539 mWig

Maximum value of SAR (measured) = 2.75 mW/g

0.000

-2.22
-4.44
-6.66
-8.88
-11.1

0dB=275mW/e
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Date: 2020-03-12
Test Laboratory: ESTECH
VALIDATION 1750

DUT: Dipole 1750 MHz; Type: D170V 2; Serial: Not Specificd

Communication System: CW: Frequency: 1750 MHz:Duty Cycle: 1:1

Medium parameters used: £ = 1750 MHz; ¢ = 1.45 mho/m; g, = 52.6; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

* Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11, 5.11); Calibrated: 2020-01-29

» Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn5351; Calibrated: 2020-01-24

* Phantom: SAM 1800; Type: SAM; Serial; TP 1263

* Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Area Scan (81x81x1): Measurement grid: dx=13mm, dy=15mm
Maximum value of SAR (interpolated) = 11.6 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dv=8mm, dv=8mm, dz=5mm
Reference Value = 88.5 Vim: Power Dnft = -0.191 dB

Peak SAR (extrapolated) = 18.7 Wikg

SAR(L g) = 94 mW/z SAR(10 g) = 5.09 mW/g

Maximum value of SAR (measured) = 10.9 mW/g

dB

0.000
-4.26
-8.52
-12.8
-17.0
-21.3

0dB = 10.9mW/g
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Date: 2020-03-12

Test Laboratory: ESTECH

VALIDATION 1900
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:xxx

Communication System: CW: Frequency: 1900 MHz:Duty Cycle: 1:1
Medium parameters used: £ = 1900 MHz; ¢ = 1.32 mho/m; ¢, = 41.6; p = 1000 kg/m’
Phantom section: Flat Section

DASY4 Configuration:

* Probe: ES3DV3 - SN3123: ConvF(5.12, 5.12, 5.12); Calibrated: 2020-01-29

» Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn5351; Calibrated: 2020-01-24

* Phantom: SAM 1800; Type: SAM; Serial; TP 1263

* Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Area Scan (81x81x1): Measurement grid: dx=13mm, dy=15mm
Maximum value of SAR (interpolated) = 12.0 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dv=8mm, dv=8mm, dz=5mm
Reference Value = 96.9 Vin: Power Dnft = -0.032 dB

Peak SAR (extrapolated) = 16.6 W/kg

SAR(L g) =934 mW/g SAR(I0 g) =493 mWg

Maximum value of SAR (measured) = 11.2 mW/g

0.000

-4.08
-8.16
-12.2
-16.3
-20.4

0dB=112mW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO WCDMA2 FRONT ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAZ2; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM: Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.529 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 7.10 Vim: Power Dnft = -0.132 dB

Peak SAR (extrapolated) = 0.688 Wikg

SAR(I ) = 0.449 mW/g; SAR(10 g) = 0.279 mW/g

Maximum value of SAR (measured) = 0.529 mW/g

0 dB - 0.529mW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO WCDMA2 REAR ANT1
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAZ2; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/rn3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.48 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 9.22 Vim: Power Dnft = -0.042 dB

Peak SAR (extrapolated) = 7.24 Wikg

SAR( g) = 409 mW/g; SAR(10 g) = 2.3 mW/g

Maximum value of SAR (measured) = 4.77 mW/g

0dB - 4.77TmW/g
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Date; 2020-03-13

Test Laboratory: ESTECH

RP70A BIO WCDMAZ2 RIGHT ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAZ2; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/rn3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 1.05 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.8 Vim: Power Dnft =-0.011 dB

Peak SAR (extrapolated) = 1.58 Wikg

SAR(I ) = 0,936 mW/g; SAR(10 g) = 0.505 mW/g

Maximum value of SAR (measured) = 1.18 mW/g

0dB ~ 1.18mW/g
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Date: 2020-03-13
Test Laboratory: ESTECH

RP70A BIO WCDMA2 TOP ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAZ2; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/rn3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.680 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dv=8mm, dz=35mm
Reference Value = 3.83 Vim: Power Dnft = 0.156 dB

Peak SAR (extrapolated) = 1.01 Wikg

SAR(I g) = 0.536 mW/g; SAR(10 g) = 0.272 mW/g

Maximum value of SAR (measured) = 0.697 mW/g

-3.52
-1.04
-10.6
-14.1
-17.6

0 dB - 0.69TmW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO WCDMA2 REAR ANT1 LOW
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAZ2; Frequency: 1852.4 MHz Duty Cycle: 1:1
Medium parameters used (interpolated): [ = 1852.4 MHz; ¢ = 1.49 mho/m; & = 51.5: p= 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(4.87, 4.87. 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.55 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: die=8mm, dv=8mm, dz=3mm
Reference Value = 8.97 Vim: Power Dnft = -0.159 dB

Peak SAR (extrapolated) = 7.57 Wikg

SAR( g) = 423 mW/g; SAR(10 g) = 2.37 mW/g

Maximum value of SAR (measured) = 5.05 mW/g

0dB - 5.05mW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO WCDMA2 REAR ANT1 HIGH
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAZ2; Frequency: 1907.6 MHz Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; ¢ = 1.35 mho/m; &= 51.4; p = 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(4.87, 4.87. 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.56 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.55 Vim: Power Dnft = -0.083 dB

Peak SAR (extrapolated) = 7.11 Wikg

SAR( g) = 4.06 mW/g; SAR(10 g) = 2.3 mW/g

Maximum value of SAR (measured) = 4.74 mW/g

0dB - 4.74mW/g
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Date; 2020-03-12
Test Laboratory: ESTECH
RP70A BIO WCDMA4 FRONT ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMA4; Frequency: 1732.6 MHz Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.6 MHz; ¢ = 1.44 mho/m; ¢_= 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.793 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: die=8mm, dv=8mm, dz=3mm
Reference Value = 199 Vim: Power Dnft = -0.095 dB

Feak SAR (extrapolated) =0.919 Wikg

SAR(I g) = 0.726 mW/g; SAR(10 g) = 0.536 mW/g

Maximum value of SAR (measured) = 0,803 mW/g

0dB - 0.803mW/g
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Date; 2020-03-12
Test Laboratory: ESTECH
RP70A BIO WCDMA4 REAR ANT1
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMA4; Frequency: 1732.6 MHz Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.6 MHz; ¢ = 1.44 mho/m; ¢_= 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 3.68 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 15.6 Vim; Power Drift = 0.071 dB

Peak SAR (extrapolated) = 5.67 Wikg

SAR( g) = 3.14 mW/g; SAR(10 g) = 1.74 mW/g

Maximum value of SAR (measured) = 4.07 mW/g

0dB ~ 4.07TmW/g
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Date: 2020-03-12
Test Laboratory: ESTECH

RP70A BIO WCDMA4 RIGHT ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMA4; Frequency: 1732.6 MHz Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.6 MHz; ¢ = 1.44 mho/m; ¢_= 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 1.67 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dv=8mm, dz=35mm
Reference Value = 16.6 Vim; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 3.59 Wikg

SAR(I g) = 1.32 mW/g; SAR(10 g) = 0.576 mW/g

Maximum value of SAR (measured) = 1.97 mW/g

-3.94
-f.na
-11.8
-15.8

-19.7
0dB - 1.97mW/g
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Date; 2020-03-12

Test Laboratory: ESTECH

RP70A BIO WCDMA4 TOP ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMA4; Frequency: 1732.6 MHz Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.6 MHz; ¢ = 1.44 mho/m; ¢_= 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0,451 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dv=8mm, dz=35mm
Reference Value = 15.0 Vim: Power Dnft = 0.040 dB

Feak SAR (extrapolated) = 0.545 Wikg

SAR(I g) = 0,352 mW/g; SAR(10 g) = 0.244 mW/g

Maximum value of SAR (measured) = 0,404 mW/g

0 dB = 0.404mW/g
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Date; 2020-03-12
Test Laboratory: ESTECH
RP70A BIO WCDMA4 REAR ANT1 LOW
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMA4; Frequency: 1712.4 MHz Duty Cycle: 1:1
Medium parameters used: f = 1712.5 MHz; ¢ = 1.42 mho/m; ¢, = 52.8; p = 1000 kg/ m?
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(5.11, 5.11, 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.52 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 12.9 Vim; Power Drift = 0.117 dB

Peak SAR (extrapolated) = 7.84 Wikg

SAR(1 g) = 411 mW/g; SAR(10 g) = 2.19 mW/g

Maximum value of SAR (measured) = 5.20 mW/g

0dB - 5.20mW/g
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Date; 2020-03-12
Test Laboratory: ESTECH
RP70A BIO WCDMA4 REAR ANT1 HIGH
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMA4; Frequency: 1752.6 MHz Duty Cycle: 1:1
Medium parameters used (interpolated): [ = 1752.6 MHz; ¢ = 1.45 mho/m; g = 52.6; p= 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(5.11, 5.11, 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.07 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.8 Vim; Power Drift = 0.038 dB

Peak SAR (extrapolated) = 7.28 Wikg

SAR(I g) = 3.85 mW/g; SAR(10 g) = 2.05 mW/g

Maximum value of SAR (measured) = 4.88 mW/g

0dB - 4.88mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH
RP70A BIO WCDMAS FRONT ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAS: Frequency: 836.6 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): f = 836.6 MHz: ¢ = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.423 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 14.1 Vim: Power Dnft = -0.126 dB

Peak SAR (extrapolated) = 0.504 Wikg

SAR(I ) = 0.376 mW/g; SAR(10 g) = 0.266 mW/g

Maximum value of SAR (measured) = 0,424 mW/g

0 dB = 0.424mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH
RP70A BIO WCDMAS REAR ANT1
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAS: Frequency: 836.6 MHz:Duty Cyele: 1:1
Medium parameters used (interpolated): f = 836.6 MHz: ¢ = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 1.95 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.7 Vim: Power Dnft = -0.002 dB

Peak SAR (extrapolated) =4.11 Wikg

SAR(I g) = 1.66 mW/g; SAR(10 g) = 0.895 mW/g

Maximum value of SAR (measured) = 242 mW/g

0dB - 242mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH

RP70A BIO WCDMAS RIGHT ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAS: Frequency: 836.5 MHz: Duty Cyele: 1:1
Medium parameters used (interpolated): f = 836.5 MHz: 6 = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.724 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.2 Vim; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 1.83 Wikg

SAR(I ) = 0,665 mW/g; SAR(10 g) = 0.283 mW/g

Maximum value of SAR (measured) = 0,929 mW/g

-4.36
-8.72
-13.1
-17.4
-21.8

0dB -~ 0.929mW/g
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Date; 2020-03-10

Test Laboratory: ESTECH

RP70A BIO WCDMAS TOP ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAS: Frequency: 836.5 MHz: Duty Cyele: 1:1
Medium parameters used (interpolated): f = 836.5 MHz: 6 = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.259 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.3 Vim: Power Dnft = -0.058 dB

Peak SAR (extrapolated) = 0.328 Wikg

SAR( 2) = 0.190 mW/g; SAR(10 g) = 0.119 mW/g

Maximum value of SAR (measured) = 0.230 mW/g

0 dB - 0.230mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH
RP70A BIO WCDMAS REAR ANT1 LOW
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAS: Frequency: 820.4 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): [ = 826.4 MIz; ¢ = 0.934 mho/m; & = 55.6: p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 2.41 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 12.1 Vim: Power Dnft = -0.105 dB

Peak SAR (extrapolated) =347 Wikg

SAR(I g) = 1.82 mW/g; SAR(10 g) = 0,992 mW/g

Maximum value of SAR (measured) = 2.39 mW/g

0 dB ~ 2.39mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH
RP70A BIO WCDMAS REAR ANT1 HIGH
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: WCDMAS: Frequency: 846.6 MHz: Duty Cyele: 1:1
Medium parameters used (interpolated): [ = 846.6 MIz; ¢ = 0.955 mho/m; g = 55.5; p= 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 1.92 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 12.6 Vim: Power Dnft = -0.105 dB

Peak SAR (extrapolated) = 5.37 Wikg

SAR( g) = 1.78 mW/g; SAR(10 g) = 0,910 mW/g

Maximum value of SAR (measured) = 2.67 mW/g

0dB = 2.6TmW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO LTE2Z FRONT ANT1
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: LTE2; Frequency: 1880 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn551; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.447 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: die=8mm, dv=8mm, dz=3mm
Reference Value = 6.531 Vim: Power Dnft =-0.121 dB

Peak SAR (extrapolated) = 0.566 Wkg

SAR(I g) = 0.375 mW/g; SAR(10 g) = 0.234 mW/g

Maximum value of SAR (measured) = 0,441 mW/g

0dB - 0.441mW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO LTE2 REAR ANT1
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: LTE2; Frequency: 1880 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/rn3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn551; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.25 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: die=8mm, dv=8mm, dz=3mm
Reference Value = 8.71 Vim: Power Dnft = -0.229 dB

Peak SAR (extrapolated) = 7.21 Wikg

SAR( g) = 4.08 mW/g; SAR(10 g) = 2,29 mW/g

Maximum value of SAR (measured) = 4.87 mW/g

0dB - 4.87mW/g
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Date; 2020-03-13

Test Laboratory: ESTECH

RP70A BIO LTE2Z RIGHT ANTI
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTE2; Frequency: 1880 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn551; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 1.40 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.3 Vim: Power Dnft = -0.035 dB

Peak SAR (extrapolated) = 1.67 Wikg

SAR(I ) = 0,968 mW/g; SAR(10 g) = 0.514 mW/g

Maximum value of SAR (measured) = 1.26 mW/g

0dB ~ 1.26mW/g
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Date: 2020-03-13
Test Laboratory: ESTECH

RP70A BIO LTE2 TOP ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTE2; Frequency: 1880 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz: ¢ = 1.53 mho/m; ¢ = 51.4; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(4.87, 4.87, 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn551; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.570 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.96 Vim; Power Drift = 0.281 dB

Feak SAR (extrapolated) = 0.823 Wikg

SAR(I ) = 0.448 mW/g; SAR(10 g) = 0.232 mW/g

Maximum value of SAR (measured) = 0.578 mW/g

-3.38
-6.76
-10.1
-13.5

-16.9
0 dB - 0.578mW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO LTE2 REAR ANT1 LOW
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: LTE2; Frequency: 1855 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): { = 1855 MHz; ¢ = 1.5 mho/m; g = 51.5: p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(4.87, 4.87. 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.04 mWrg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value =941 Vim: Power Dnft = -0.190 dB

Peak SAR (extrapolated) = 6.98 Wikg

SAR(I g) = 3.98 mW/g; SAR(10 g) = 2.21 mW/g

Maximum value of SAR (measured) = 4.72 mW/g

0dB - 4.72mW/g
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Date; 2020-03-13
Test Laboratory: ESTECH
RP70A BIO LTE2 REAR ANT1 HIGH
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTE2; Frequency: 1905 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1905 MHz; ¢ = 1.535 mho/m; &_= 51.4; p = 1000 kg/rn3
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(4.87, 4.87. 4.87): Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.06 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: die=8mm, dv=8mm, dz=3mm
Reference Value = 9.45 Vim; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 6.58 Wikg

SAR(I g) = 3.83 mW/g; SAR(10 g) = 2.17 mW/g

Maximum value of SAR (measured) = 4.50 mW/g

0dB - 4.50mW/a
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Date: 2020-03-12

Test Laboratory: ESTECH

RP70A BIO LTE4 FRONT ANTI1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: L'TE4; Frequency: 1732.5 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1732.5 MHz; ¢ = 1.44 mho/m; &, = 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM: Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.229 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 4.73 Vim; Power Drift = 0.147 dB

Peak SAR (extrapolated) = 0.298 Wikg

SAR( 2) = 0.194 mW/g; SAR(10 g) = 0.121 mW/g

Maximum value of SAR (measured) = 0.224 mW/g

0 dB ~ 0.224mW/g
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Date: 2020-03-12

Test Laboratory: ESTECH

RP70A BIO LTE4 REAR ANTI
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: L'TE4; Frequency: 1732.5 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1732.5 MHz; ¢ = 1.44 mho/m; &, = 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.58 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.0 Vim: Power Dnft = -0.161 dB

Peak SAR (extrapolated) = 8.20 Wikg

SAR( g) = 425 mW/g; SAR(10 g) = 2.28 mW/g

Maximum value of SAR (measured) = 5.09 mW/g

0dB - 5.09mW/g
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Date; 2020-03-12

Test Laboratory: ESTECH

RP70A BIO LTE4 RIGHT ANTI
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: L'TE4; Frequency: 1732.5 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1732.5 MHz; ¢ = 1.44 mho/m; &, = 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.503 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.8 Vim: Power Dnft = -0.081 dB

Peak SAR (extrapolated) = 0.650 W/kg

SAR(I ) = 0.387 mW/g; SAR(10 g) = 0.217 mW/g

Maximum value of SAR (measured) = 0,474 mW/g

0 dB =~ 0.474mW/g
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Date; 2020-03-12

Test Laboratory: ESTECH

RP70A BIO LTE4 TOP ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: L'TE4; Frequency: 1732.5 MHz:Duty Cycle: 1:1
Medium parameters used: f = 1732.5 MHz; ¢ = 1.44 mho/m; &, = 52.7; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

o Probe: ES3DV3 - SN3123; ConvF(5.11, 5.11. 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.274 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.94 Vim; Power Drift = 0.083 dB

Feak SAR (extrapolated) = 0.425 Wikg

SAR(I g) = 0,232 mW/g; SAR(10 g) = 0.120 mW/g

Maximum value of SAR (measured) = 0.296 mW/g

0 dB - 0.296mW/g
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Date; 2020-03-12
Test Laboratory: ESTECH
RP70A BIO LTE4 REAR ANTI1 LOW
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: L'TE4; Frequency: 1711.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): [ = 1711.5 MHz; ¢ = 1.42 mho/m; g = 52.8 p= 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(5.11, 5.11, 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.72 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 9.07 Vim: Power Dnft = -0.176 dB

Peak SAR (extrapolated) = 7.56 Wikg

SAR( g) = 3.97 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 5.10 mW/g

0dB = 5.10mW/g

Test Report No. : ESTSFC2005-001
EST-QP17-R-101-F12(2019.11.01) Web : www. estech. co. kr Page : 67 of 123



/237*» Estech
L= Four bral partaer

Date; 2020-03-12
Test Laboratory: ESTECH
RP70A BIO LTE4 REAR ANTI1 HIGH
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: L'TE4; Frequency: 1753.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): [ = 1753.5 MHz; ¢ = 1.45 mho/m; g = 52.6; p= 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(5.11, 5.11, 5.11); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 5.43 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.5 Vim: Power Dnft = -0.026 dB

Peak SAR (extrapolated) = 7.27 Wikg

SAR(I g) = 3.85 mW/g; SAR(10 g) = 2.09 mW/g

Maximum value of SAR (measured) = 4.68 mW/g

0 dB - 4.68mW/g
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Date:; 2020-03-10

Test Laboratory: ESTECH

RP70A BIO LTES FRONT ANTI1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTES; Frequency: 836.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz: 6 = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM: Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.482 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 16.4 Vim: Power Dnft = -0.246 dB

Peak SAR (extrapolated) = 0.563 Wkg

SAR(I g) = 0.421 mW/g; SAR(10 g) = 0.301 mW/g

Maximum value of SAR (measured) = 0,469 mW/g

0 dB = 0.469mW/g
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Date:; 2020-03-10

Test Laboratory: ESTECH

RP70A BIO LTES REAR ANTI
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTES; Frequency: 836.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz: 6 = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 2.02 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.2 Vim: Power Dnft = -0.008 dB

Peak SAR (extrapolated) = 3.67 Wikg

SAR( g) = 1.96 mW/g; SAR(10 g) = 1.06 mW/g

Maximum value of SAR (measured) = 2,44 mW/g

0dB = 244mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH

RP70A BIO LTES RIGHT ANTI1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTES; Frequency: 836.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz: 6 = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.662 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dv=8mm, dz=35mm
Reference Value = 12.1 Vim: Power Dnft = -0.045 dB

Peak SAR (extrapolated) =2.11 Wikg

SAR(I ) = 0.782 mW/g; SAR(10 g) = 0.334 mW/g

Maximum value of SAR (measured) = 1.06 mW/g

-4.22
-8.44
-12.7
-16.9
-21.1

0dB ~ 1.06mW/g
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Date; 2020-03-10

Test Laboratory: ESTECH

RP70A BIO LTES TOP ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTES; Frequency: 836.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz: 6 = 0.944 mho/m; ¢_= 53.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.232 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dv=8mm, dz=35mm
Reference Value = 14.0 Vim: Power Dnft = -0.139 dB

Peak SAR (extrapolated) = 0.317 W/kg

SAR( g) = 0.185 mW/g; SAR(10 g) = 0.115 mW/g

Maximum value of SAR (measured) = 0,221 mW/g

0dB - 0.221mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH
RP70A BIO LTES REAR ANT1 LOW
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: LTES; Frequency: 826.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): [ = 826.5 MIz; ¢ = 0.934 mho/m; & = 55.6: p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 1.93 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 14.3 Vim; Power Drift = 0.001 dB

Peak SAR (extrapolated) = 348 Wikg

SAR( g) = 1.88 mW/g; SAR(10 g) = 1.03 mW/g

Maximum value of SAR (measured) = 2.31 mW/g

0dB - 231mW/g
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Date: 2020-03-10
Test Laboratory: ESTECH
RP70A BIO LTES REAR ANTI1 HIGH
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTES; Frequency: 846.5 MHz:Duty Cycle: 1:1
Medium parameters used (interpolated): [ = 846.5 MIz; ¢ = 0.954 mho/m; g = 55.5; p= 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

« Probe: ES3DV3 - SN3123: ConvF(6.08, 6.08, 6.08); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD. V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 1.97 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 12.1 Vim; Power Drift = 0.056 dB

Peak SAR (extrapolated) = 3.60 Wikg

SAR(1 g) = 1.9 mW/g; SAR(10 g) = 1 mW/g

Maximum value of SAR (measured) = 2.26 mW/g

0 dB ~ 2.26mW/g
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Date: 2020-03-11
Test Laboratory: ESTECH
RP70A BIO LTE14 FRONT ANTI
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: LTE14; Frequency: 793 MHz:Duty Cycle: 1:1
Medium parameters used (extrapolated): {' = 793 MHz; 6 = 1 mho/m; £, = 55.8; p = 1000 kg/ m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(6.17, 6.17. 6.17); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM: Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.414 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reterence Value = 160 Vim: Power Dnft = -0.051 dB

Peak SAR (extrapolated) = 0.489 W/kg

SAR(I ) = 0,368 mW/g; SAR(10 g) = 0.270 mW/g

Maximum value of SAR (measured) = 0,405 mW/g

0dB ~ 0.405mW/g
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Date; 2020-03-11
Test Laboratory: ESTECH
RP70A BIO LTE14 REAR ANTI
DUT: RP70A; Type: Not Specified; Serial: Not Specified

Communication System: LTE14; Frequency: 793 MHz:Duty Cycle: 1:1
Medium parameters used (extrapolated): {' = 793 MHz; 6 = 1 mho/m; £, = 55.8; p = 1000 kg/ m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(6.17, 6.17. 6.17); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (161x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 2.52 mW/g

Zoom Scan (5x5x7)/Cube 0: Measurement grid: de=8mm, dv=8mm, dz=3mm
Reference Value = 20.1 Vim; Power Drift = 0.092 dB

Peak SAR (extrapolated) = 5.18 Wkg

SAR(I g) = 2.06 mW/g; SAR(10 g) = 1,25 mW/g

Maximum value of SAR (measured) = 2,99 mW/g

0dB - 2.99mW/g
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Date: 2020-03-11
Test Laboratory: ESTECH

RP70A BIO LTE14 RIGHT ANT1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTE14; Frequency: 793 MHz:Duty Cycle: 1:1
Medium parameters used (extrapolated): {' = 793 MHz; 6 = 1 mho/m; £, = 55.8; p = 1000 kg/ m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(6.17, 6.17. 6.17); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.299 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dv=8mm, dz=35mm
Reference Value = 15.8 Vim: Power Dnft = -0.190 dB

Peak SAR (extrapolated) = 0.724 Wikg

SAR(I ) = 0,286 mW/g; SAR(10 g) = 0.130 mW/g

Maximum value of SAR (measured) = 0,412 mW/g

-3.66
-f.a2
-11.0
-14.6

-18.3
0dB =~ 0.412mW/g
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Date: 2020-03-11
Test Laboratory: ESTECH
RP70A BIO LTE14 TOP ANTI1
DUT: RPT0A; Type: Not Specified; Serial: Not Specified

Communication System: LTE14; Frequency: 793 MHz:Duty Cycle: 1:1
Medium parameters used (extrapolated): {' = 793 MHz; 6 = 1 mho/m; £, = 55.8; p = 1000 kg/ m3
Phantom section: Flat Section

DASY4 Configuration:

e Probe: ES3DV3 - SN3123; ConvF(6.17, 6.17. 6.17); Calibrated: 2020-01-29
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn351; Calibrated: 2020-01-24

Phantom: SAM 1800; Type: SAM; Serial: TP 1263 _

Measurement SW: DASY4, V4.7 Build 80: Postprocessing SW: SEMCAD, V1.8 Build 186

*® & ® 0

Area Sean (51x201x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.280 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.6 Vim; Power Drift = 0.034 dB

Peak SAR (extrapolated) = 0.343 W/kg

SAR( 2) = 0.241 mW/g; SAR(10 g) = 0.167 mW/g

Maximum value of SAR (measured) = 0.275 mW/g

-2.04
-4.08
-6.12
-8.16

-10.2

0dB -~ 0.275mW/g
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APPENDIX C : SAR Tissue Data
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frequency e e

1840000000.0000 51.5992 14.4543
1842000000.0000 51.5788 14.4667
1844000000.0000 51.5805 14.4760
1846000000.0000 51.5751 14.4661
1848000000.0000 51.5618 14.4797
1850000000.0000 51.5583 14,4986
1852000000.0000 51.5504 14,5025
1854000000.0000 51,5303 14.5148
1856000000.0000 51.5295 14,5198
1858000000.0000 51.5211 14.5271
1860000000.0000 51.5085 14.5281
1862000000.0000 51.4976 14,5402
1864000000.0000 51.4906 14.5405
1866000000.0000 51.4766 14,5306
1868000000.0000 51.4720 14,5472
1870000000,0000 51.4715 14,5610
1872000000.0000 51.4572 14,5634
1874000000.0000 51.4552 14,5663
1876000000,0000 51.4444 14,5693
1878000000.0000 51.4418 14.5755

1880000000.0000 51.4318 14,5839
1882000000.0000 51.4368 14,5878
1884000000.0000 51.4221 14.5836

1886000000.0000 51.4283 14,5906
1888000000.0000 51.4199 14.6009
1890000000.0000 51.4085 14,5998
1892000000.0000 51.4193 14.6102
1854000000.0000 51.41338 14.6068
1896000000.0000 51.4171 14.6086
1898000000.0000 51.4128 14.6160
1800000000.0000 51.4002 14.6114
1902000000.0000 51.4016 14.6267
1904000000.0000 51.3888 14.6132
1906000000.0000 51.3929 14,6237
1908000000.0000 51.3919 14.6227
18910000000.0000 51.3817 14.6254
1912000000.0000 51.3734 14.6267
1914000000.0000 51.3856 14.6314
1916000000.0000 51.3805 14,6454
1818000000.0000 51.3723 14.6257
1920000000.0000 51.3727 14,6179
1922000000.0000 51.3660 14,6210
1924000000.0000 51.3647 14.6233
1926000000.0000 51.3457 14.6175
1928000000.0000 51.3514 14.6296
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1930000000.0000
1832000000.0000
1934000000.0000
1836000000.0000
1938000000.0000
1840000000.0000
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51
51
5l
51
51
i

.3625
.3428
.3396
.3282
.3206
.3103

14.6495
14,6504
14.6332
14.6458
14,6555
14.6613
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frequency e e

1700000000.0000 52,8099 14.9037
1702500000.0000 52.8148 14.9070
1705000000.0000 52.7967 14.8953
1707500000.0000 52.7873 14,8989
1710000000.0000 52.7614 14.8863
1712500000.0000 52.7665 14,8894
1715000000.0000 52.7814 14,8855
1717500000.0000 52.7548 14.8909
1720000000.0000 52.7480 14,8925
1722500000.0000 52.7449 14.8984
1725000000.0000 b2.7257 14.9026
1727500000.0000 b2.7272 14.9049
1730000000.0000 52.7054 14.8966
1732500000.0000 52.6954 14,8935
1735000000.0000 52.7059 14,8884
1737500000,0000 52.6855 14,9085
1740000000.0000 52.6837 14,9061
1742500000.0000 52.6572 14,9092
1745000000,0000 52.6533 14,9085

1747500000.0000 52.6491 14.9117
1750000000.0000 52.6436 14,9088
1752500000.0000 52.6355 14,9115
1755000000.0000 52.6311 14.9186

1757500000.0000 52.6125 14,9082
1760000000.0000 52.6133 14,9036
1762500000.0000 52.6034 14.9080
1765000000.0000 52.6001 14,9069
1767500000.0000 52.5863 14.9108
1770000000.0000 52.5935 14.9047
1772500000.0000 52.5861 14.9071
1775000000.0000 52.5762 14.8933
1777500000.0000 52.5699 14,9056
1780000000.0000 52.5655 14.8982
1782500000.0000 52.5508 14.8958
1785000000.0000 52.5507 14.8847
1787500000.0000 52.5486 14.8754
1790000000.0000 52.5413 14.8814
1752500000.0000 52.5322 14.8852
1795000000.0000 52.5239 14.8812
1787500000.0000 52.5192 14.8813
1800000000.0000 52.5195 14,8700

Test Report No. : ESTSFC2005-001
EST-QP17-R-101-F12(2019.11.01) Web : www. estech. co. kr Page : 82 of 123



Esp Estech

frequency e e

820000000.0000 55.6387 20.3405
824000000.0000 556145 20.3156
828000000.0000 55.5813 20.3225
832000000.0000 55.5334 20.2839
836000000.0000 55.5050 20.2796
840000000.0000 55.4916 20.2851
844000000.0000 55.4919 20.2653
848000000.0000 55.4572 20.2691
852000000.0000 55.4410 20.2408
856000000.0000 55.4066 20.2579
860000000.0000 55.3759 20.2247
864000000.0000 55.3285 20.2230
868000000.0000 55.3037 20.2132
872000000.0000 55.2909 20.2230
876000000.0000 55.2584 20.2351
880000000.0000 55.2319 20.2483
884000000.0000 55.2056 20.2224
888000000.0000 55.1879 20.2176
892000000.0000 55.1574 20.2118
896000000.0000 55.1769 20.1842
900000000.0000 55.1521 20.1808
904000000.0000 55,1375 20.1616
808000000.0000 55.0877 20.1761
912000000.0000 55.0754 20.1729
916000000.0000 55.0286 20.1389
920000000.0000 55.0125 20.1552
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frequency e e
620000000.0000 56.4648 24.3238
692000000.0000 56.4770 24.3548
694000000.0000 56.4923 24.3133
696000000.0000 56.4364 24.3041
698000000.0000 56.4041 24.2794
700000000.0000 56.4126 24.2664
702000000.0000 56.3804 24.2519
704000000.0000 56.4081 24.2252
706000000.0000 56.3446 24.1852
708000000.0000 56.3316 24.1673
710000000.0000 56.3469 24.1563
712000000.0000 56.3320 24.1443
714000000.0000 56.3114 24,1300
716000000.0000 56.3160 24.0843
718000000.0000 56.2654 24.0792
720000000.0000 56.2654 24,0655
722000000.0000 56.2759 24.0419
724000000.0000 56.2523 24.0295
726000000.0000 56.2570 24,0037
728000000.0000 56.2338 23.9912
730000000.0000 56.1850 23.9861
732000000.0000 56.2024 23.9447
734000000.0000 56.1939 23.9206
736000000.0000 56.1735 23.9119
738000000.0000 56.1612 23.8995
740000000.0000 56.1492 23.8870
742000000.0000 56.1489 23.8785
744000000.0000 56.1183 23.8267

746000000.0000 56.1182 23.8376
748000000.0000 56.1068 23.8250
750000000.0000 56.0418 23.7807
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Sotv=id & Partoar Enginmaning A0 5 E ﬂ

Lghinadl i L1 B0 funch, Gedtpereng
Fopray 4 44 ES U720 Faa w1 dd 385 975
WA BDG, BWILE, Frhireag bwal

581
IMPORTANT NOTICE

USAGE OF THE DAE4

The: DAE unll is & dolicade, hagh precision instrumeant and requines caraful reatment by the user, Thene ams no
sen/icaable parts inside the DAE. Spacial attention shall be ghven to the following poirts:

Battiry Exchange: The batlery cover of the DAES unit is Bxed using & scrow, over fighloning (s screw may chuse
than thrsas reaci (e DAE 1o wear ool ne! !

Shipping of the DAE: Befoee shipping the DAE to SPEAG for calbration, remava tha batteries and pack e DAE
i an anfisiadc bag. This anfistalic bag shafl then be pocked inds @ largas ban OF Containar whtich protocts the DAE
fom impacts duting tensporialion. The package shall ba marked to indicate ihat a frogila instrurment & inaide.

E-S%op Fallures: Touch detecton may bo matunciioning dus o broken magoets in 1ha E-s20p. Bough nending of
B E-830p My lead i damage of thess magnats. Touth and collsion srmors are aften caused by dust-end din
Bocumiiated in ihe E-siop, To prevent E-siop fallure, tho cusicerer shisll always mount the probo o the DAE
carpiuly and koap the DAE urit in 8 nen-dusty arvimnmsnt i nol used for meaturements.

Feapalr: Minor repairs ars peviormd Bt s sirs soal dufing the annusl calbeation, Howevsr, SPEAG iaserves the
right b thaege for any repalr especiaily if rough ungredassional handiing coused the delsct,

DASY Conliguration Files: Since th exact volues of the DAE inpul resistances, ps maasured duting the
calibration procadure of & DAE unit, ame not used by e DASY scfwars, & nominal value of 200 MOhm is ghen in

fhas comesponding configuration fils,

limpartant Note:
mu]’ﬂmlnry'md calibration is void if the DAE unit is disassemblod partly or fully by the
ICustomar.

[lmia_nrhnt Note: -

Nover attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
[stop sssembly is altowed by certified SPEAG personnei only and Is part of the annual
|calibration procedure.

=

important Noto:
To pravent damage of tha DAE probe connector pins, use great care whon Installing the
proba o the DAE. Carefully connect the probe with tha connector notch orlented in the
mating position, Aveid any rotatienal movement of the probe body versus the DAE

ile turning the locking nut of the connector. The same care shall be used when
disconnacting the probe from the DAE.

TN_EM1G0306AE DAES docx 07.03.2018
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Calibration Laboratory of i Bl Hlhadioned
Schmid & Pariner - S L e —

Enginearing AG c Bervick avireern o baratura
Zeughausstraase 43, 8004 Zurich, Swizsriand = NS/ B guisa Calibuntion Bervice
Ancredited by 1 Seiss Scenmiteion Snevice (SAS Aceoredisticn Moy SCS 0108

The Swins AccraStation Safvice i con ol the sigeaioies b e EA
bluititatgral Agresment fos the recognition of calibration ceiifcabes

Cliane

This calibeafion cerificale documants B tracoabiify (o rasional standans, which resiies e physicsl uniy of measursTsns (51}
Thes Fresdsiurements andd Hha ancirtrntes with oifitkencs probatdty g phen o T Rilewing [t &nd dre part of Sa curlfioste.

Mmmmmuhmmiﬂ;mmmuﬂwmﬂn

Caltwninon Equipmant ied (METE ol or calbmson)

Ty caskboradion cerificede shall nof e mepsoouced axespl im iull milheul wistes

Silardar il @ sl Dl Scheduled Calibraiion
Fenthiary Multmarios Typar 2001 Bh: DEI0ET -5 110 (o250}
| Secondarny Saandaets ] Chaci Diale in heusa] Gcraded Check
Aty [WAE Calration Lind S LA (59 AA 1001 Dil-Jurv-201 (i hessam chack) i cast ctvbchc Jan-21
Cadboasor Bow V2.1 SE LIS 006 AL 1008 DF-Jan-20 (i hooss ohack) i house chacic San-2'1

of Thes ladawadany.
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Calibration Laboratory of 2D Behmaliorinchor Kulltyiardiaret

Schmid & Partner = Service suisse T étalannege
Engineering AG < Servici pvizrenc @ trwtus

Zeogbaussirases L1, BN Zurich, Swittannd ‘Eﬂ‘m Switn Cnlbrafan Service

Aot by I S Accradiaton Sarvice [SAS) Aoeredintion He.: SCS 0108

The Swias Accreditation Serdice in ong of the sipratores bo the EA

liyitiataral Agreemes for the recoghition of cafibration certficates

Glossary

DAE data acquesthon electronics

Connector anglé  Information used in DASY system 1o align probe sensor X fo the robol

cooidinate syslem.

Methods Applied and Interpretation of Parameters

* [ Voitage Measurement: Calibration Factor assessed for use in DASY system by
comparisen with a calibrated instrument traceable to national standards. The figure given
comasponds 1o the full scale range of the volimeter in the respective range.

+ Connecior angle: The angle of the conneclor is assessed measuring the angle mechanically
by a tool inserded, Uncortainty is not required.

» The following parameters as documented in tha Appendix contain technical information as a
resuit from the pedormance test and require no uncartainty.

»  DOC Voltage Measurement Linearity: Verlication of the Linearity at +10% and -10% of
the rominal calbration vollage. Influence of ofisel voltage is included in this
maazurameant,

» Common mode sensitivity: Influence of a positive or negative common mode voltage on
the difierential measuremant,

»  Channel separation: Influence of a voltage on the neighbor channels not subject 1o an
input voltage.

«  AD Converer Values with inpuis shorled: Values on the internal AD converier
corresponding to 2ero input voltage

»  Input Offsel Measurement. Output voltage and statistical results over a large number of
Zefo voltage measunements.

= [nput Offset Current: Typical value for ifermation; Maximum channel input offset
cument, not consideding the input resistance.

= Inpul resistance: Typical value for information: DAE input resistance at the connacior,
during internal auto-zeroing and during measuremnent.

= Low Ballery Alarm Vollage: Typical value for information. Bedow this voltage, a battery
alarm signal is generated.

«  Pawar consumpfion: Typscal value for information, Supply currents in various operating
modes,

Corrboatt Mo DAEL-551_Jana0 Faga 2ol 5
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DC Voltage Measurement
AT - Comvaror Resolution nominsl
Hagh Flange: ILEH = &0V, full rarge = =100, +300 mYy
Livwr Ranga: TLES = BiAy Rl mngom -1, +3mi
DASY moaswmmant parameterns: Auio Zoro Tima: 3 sac; Measuring time: 3 soc
Calibrablon Faciors X ¥ Z
High Range S05.911 & 0.02% (W=2) | 405776 = 0L0F% (k=2) | 405479 & 0.02% (k=2}
Low Fings BBE0GT £ 1.50% (ke2] | 401504 £ 1.50% (k=) | 4.00738 £ 1.50% (ke2)

Connector Angle

| Cannector Angle 1o bo used in DASY systom

1|E 1"

Cavidain Mo DAES-551_Jand0
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Appendix {Additional assessments oulside the scope of SCs0108)

Test Report No. : ESTSFC2005-001
EST-QP17-R-101-F12(2019.11.01)

Web : www. estech. co. kr

1. DC Voltage Linearity
High Range Reading (uV) | Difterence (uV) Error (%)
Channel X+ Input 109994 87 0.55 0,00
Channel X + Input 20005 66 312 nag
Channal X = nput - RS T Gl 2.8 4
Channel ¥ # Imput 1 B0, &0 1.45 fiAed]
Channel ¥ = Impui 20003 73 083 0,00
Channel Y = ingut 002 42 =147 g
Channel £ w Inpu NG Wl E (el i]
Channel Z .+ Input 20003 80 1.51 .01
Channel £ = Input -0 A2 047 LR
Low Range Reading {pV) Dittersnce (V] Error (%)
Channal X + Input 2002 TS 1 .05
Chanmnel X + Wit 202.53 025 el g
Channel X = It -186.43 1,18 <Lt
Channal ¥ & Input B0 1.6 08
Channel ¥ # Input 21 0,08 <0l
Channel ¥ = It 167, 53 0zp 0.15
Cheprned Z + Inpw 200221 sl Q03
Channal I + Input 20051 -1.02 051
Chanmal T = Inpaut ~198.30 48 B#3
2. Common mode sensitivity
DASY measuroment pamenaban: Auio Zaco Time: 3 seg; Massuring lima: 3 soc
Commen made High Range Low Aange
Inpat Voltags {mV) Avarage Reading (V) Average Reading (V)
Channei X 200 422 £.12
- 200 a31 .10
Channal ¥ 20 =1B43 -18.04
= 20 1947 1831
Channel Z 200 T 19.95
=200 ~£2. 31 2237
3. Channel separation
DS imsasurmmant : Ao Zneo: Thimoe 3 soc; Measunng time: 3 sac
Input Vohage (mV) | Channel X (V) | Channel ¥ (u¥) | Channel Z (1)
Channel X 200 . 4.0 3O
Channal Y 00 T8 - [T
Chanmal 2 200 10.84 4,60 .
Caitificalo Mo DAEL.851_Jan20 Page 4 ol 5
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4. AD-Converter Values with inputs shorted

DASY maasisramont parmetors: Auls Zeen Time: 3 soc; Mnnguring tims: 3 soc

High Range (LS8} Low Range [L58)
Channsl X 16123 15860
Chnnna ¥ 16149 18207
Chamnei Z isaar 17128

5. Input Offset Measurement

DASY measurement pammatens: Avo Zero Time; 3 sec; Measuring time: 3 soc

Inpen 108AL)
Avorage (uV] | min. Offset (uV) | max, Offset (uV) “E;}""""
Channel X 133 .54 268 0a3
Channal Y &1 0,60 1.93 051
Channal Z L. 150 111 DAT
B. Input Offsel Current
Peominial Inped Gircuitry offsed cument on afl channals; <250&
7. Inpul Resistance (Typical values ler information)
Zetaing (kOhm) Measuring (MOhm)
Channal X 200 200
Channesl ¥ 200 00
Channal Z 20 201
8. Low Hﬂﬂﬂﬂ Alarm Voltage (Typical vaiues lor inlprmation)
Typlcal valugs Alarm Level (VDC)
Supply {» Veo) 78
Supply (- Vee) T8
9. Power Consumption (Typical vailues fos informason)

Typleal vaduss Gwitched off (mA) | Stand by (mA) | Tranamitting (mA)

Supnly [+ Viec) +001 | +94

Supply |- Vee) -0.01 ] 4

Carifcsis Mo: DAEA-581_Jan20 Page Sal §
Test Report No. : ESTSFC2005-001
EST-QP17-R-101-F12(2019.11.01) Web : www. estech. co. kr

Page : 91 of 123



Esy Estech

Calibration Laboratory of S, Schweizerischer Kalibrierdienst
1 s
Schmid & Partner S g Service suisse d'dtalonnage
Engineering AG e 53 s Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland sm Swiss Calibration Service
Accredited by the Swiss Accrocdiation Sorvico (SAS) Acereditation Ne.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilataral Agreement for the recognition of calibration certificates

ciem  Estech (Dymstec) Certificats No: D750V3-1162_Jul18
([CALIBRATION CERTIFICATE |
Objoct D750V3 - SN:1162
Calibretion procedure{s) QA CAL-05.v10

Calibration procedure for dipole validation kits above 700 MHz

Cadibration date: July 24, 2018

This calibraton conificate documants the traceability 1o national standards, which realize the physical units of measurements {51).
Tha measurameants and the uncortainbies with confidencs probalbddy are given on tha following pages and ane part of the certificate.
Al calibrations have been conducied in the closed laboratory facility: emvironment temperature (22 = 3)°C and humidity < T,

Casbration Equipmen! used (METE critical for calibration)

Primary Standards D& Cal Date (Cerificato No.) Soheduled Cafibration

Power mater NRP SMN; 104778 O4-Apr-18 (Mo, 217-026T202673) Ape-18

Powar sonsor NAP-Z81 SN 103244 04-Apr-18 (Mo, 217-02672) Apr-18

Power sensor NAP-Z81 5M: 103245 4-Apr-18 {No. 217-02673) Apr-19

Refarence 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02682) Apr-18

Type-N mismatch combination BMN: 5047.2 / DE3RT D4-Ape-18 [No. 217-02683) Apr-19

Refamence Probe EX30V4 SM: T340 30-Dec-17 (Mo, EX3-7348_Dec17) Dac-18

DAE4 EM: 801 26-0ct-17 (Mo, DAE4-601_0ct17) Oel-18

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power metar EPM-4424 5N: GB3T480704 07-0c1-15 [in house chack Oct-16) In house chock: Oct-18

Power sensor HP B481A SN: US3rza2783 O7-0ct-15 (in house chock Oct-16) In housa check: Oct-18

Power sensar HP B4B1A SN: MY41082317 O07-0ct-15 (in house chack Oct-18) In house check: Oct-18

AF generator RES SMT-06 SN: 100072 15-Jun-15 (in house check Oct-16) In house chack: Oct-18

Metwork Analyzer Aglent EB3S8A | BN US41080477 31-Mar-14 {in house check Oct-17) In houge chack: Ocl-18
Mame Function Signatuna

Calibrabed by: Manu Saltz Laboratory Technician s
Appreved by Katja Pokovic Techrical Manager W

Issued: July 24, 2018

This callbration cenificala shall nol ba mproduced except in full without writhon approval of tha laboratory.

Certificate No: D750V3-1162_Jul18 Page 1of 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B00A Zurich, Switzeriand

Schwelzerizcher Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62208-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e} DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normmalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cerificate No: D750V3-1162_Jul1g Page 2of B
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Measurement Conditions
DASY systemn configuration, as far as not g

iven on page 1.

DASY Version DASYS V52.10.1

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+0.2) °C 409 +6% 0.89 mho/m +6 %

Head TSL temperature change during test <0.5°C —_—
SAR result with Head TSL

SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.04 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

8.12 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured

250 mW input power

1.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.30 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0£0.2)°C 55.3+6% 0.96 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 214 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

8.55 W/kg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured

250 mW input power

1.41 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

5.64 W/kg = 16.5 % (k=2)

Certificate No: D750V3-1162_Jul18
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5550Q-08jQ
Return Loss -26.5dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 512Q-22iQ
Return Loss -32.0dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.034 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 23, 2016

Certificate No: D750V3-1162_Jul18
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DASYS Validation Report for Head TSL

Date: 24.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1162

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; o = 0.89 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.22, 10.22, 10.22) @ 750 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 26.10.2017
= Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Senal: 1001
= DASYS2 52.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.98 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.07 Wikg

SAR(I g} = 2.04 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.72 Wikg

o

.00

-408

£.00

<800

<10.00

0dB =272 W/kg =4.35 dBW/kg
Cartificate Mo: D750V3-1162_Jul8 Page 5ot 8
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Impedance Measurement Plot for Head TSL

Ele View Channel Sweep Calbration Trace Gtale Maker System Window Hep

750000000 MHz B5 517 0)
20582 pF -B29 20 mi]

%o0.000000 MHz  B2.871 mi

ChAwgs 20
Chi: 5wt 550000 MMz —

=1 750 000000 MHz = -2
l40.00 | Ch1Aag= [0
Chl: Sime 350000 MHz =~ — Etop H50.000 MHz
St  CH1: E11 | C° 1-Poxt Avg=20 LCL
Cerfificate No: D7S50V3-11682_Jul18 Page 6 of B
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DASYS5 Validation Report for Body TSL

Date: 23.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN:1162

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f = 750 MHz; ¢ = 0.96 S/m; & = 55.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(10.19, 10.19, 10.19) @ 750 MHz; Calibrated: 30.12.2017
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated; 26.10.2017
+ Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Senal: 1005
= DASYS2 52.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.54 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.17 Wikg

SAR(I g) = 2.14 W/kg: SAR(10 g) = 1.41 W/kg

Maximum value of SAR (measured) = 2.82 Wikg

T

2.0
-
s
-8.00
1

0 dB =2.82 W/kg = 4.50 dBW/kg
Certificate No: D750V3-1162_Jul18 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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LIS
g:#;li':t.;?ga?:;mmw of 5@}.& S Schweizerischer Kalibrierdienst
= Service suisse d'étal
Engineering AG e c M:.n.:ﬂ:uu di ::::
Zeughaussirasse 43, B004 Zurich, Switzerland i"'ﬁﬂ“ o S Swiss Calibration Bervica
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recognition of calibration certificates

cient  Estech (Dymstec) Certificate No: DB35V2-475 Novi8

|CALIBFIATION CERTIFICATE |

DB35V2 - SN:475

Calibration procedureqs) QA CAL-05.vi0
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: Movember 14, 2018

This caStwation cenificale documents the receabdty to nakionsl standands, which raalize the physical units of measuremants (S1),
The measuemenis and tha uncadainties with confidence probability are given on the following pages and ane part of the cedificale.
All calibrations have been conducted in the closed laboratory tacility: envienmant lemperature (22 = 3)°C and humidity < 70%.

Caflibration Equipmant used (METE critical for calibration)

Primary Siandards 1D & Cal Date (Conificato Na.) Scheduled Calibration

Power mater MNRP SM: 104778 D4-Apr-18 (No, 217-026T2/02873) Apr-18

Pownr sansor NRP-291 Sh: 103244 04-Apr-18 (Mo, 217-02672) Apr-18

Powar sensor MRP-Z81 SM: 103245 04-Apr-18 (Mo, 217-02673) Apr-18

Raterenco 20 dB Attonuator SM: 5088 (20k) 04-Apr-18 (MNo. 217-02682) Ape-19

Type-N mismatch combinaton SM: 5047 2 / 0B32T Dd-Apr-18 (Mo, 217-02683) Apr-19

RAeference Probe EXIDVA SM: 7348 30-Dac-17 (No. EX3-7349_DeciT) Doc-18

DAE4 SM: 601 04-De1-18 [Mo. DAE4-601_Dcl18) Cct-18

Secondary Standards [[+] ] Check Dal_! {in housa) Schaduled Chack

Power meter EPM-442A SN: GBIT4B0704 07-0ct-15 (In howss chack Oct-18) In housa check: Oct-20

Power sansor HP B4B1A SN: Usaraazre O07-Det-15 (in housa check Oct-18) In houss check: Oct-20

Power sansor HP 84814 Shi: MY 41082317 07-0ct-15 {in houso chck Oct-18) In house check: Oct-20

AF gonamtor RAS SMT-06 SN: 100972 15-Jun-15 (in house chack Oct-18) In house check: Oct-20

Network Anabyzer Agilent EBASBA | SN US4108047TT J1-Mar-14 (in house chack Oct-18) In house check: Oel-18

Mama Funistion Sigratura

Calibrated by: Jeton Kastrat Laboratory Technician M M fe=

C:j’ Z 7

Approved by: Katja Pokovic Technical Manager ﬂf%

Issued: November 14, 2018

This calibration certificate shall nol be reproduced except in full without writlen approval of the labortory,
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Calibration Laboratory of Sﬂ;fg?'y,} Sehweizerischer Kalibrierdienst
Schmid & Pariner et Sarvice suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland "‘5-.—":“"'"“:‘@“ Swiss Calibration Service
Aelpil b
Accradited by the Swiss Accreditation Sarvice [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service |s one of the signatories to the EA
Muitilateral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz2)", July 2016

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis,

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainly required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DB3SV2-475_NoviB8 Page 2 of B
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Measurement Conditions

DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0 £ 0.2) °C 414 +6% 0.92 mho/m +6 %
Head TSL temperature change during test <0.5°C —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power

2.43 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

9.56 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured

250 mW input power

1.57 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

6.20 W/kg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 5565+6 % 0.98 mho/m +6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.41 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

9.58 W/kg + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured

250 mW input power

1.58 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

6.29 W/kg = 16.5 % (k=2)

Certificate No: DB35V2-475_Nov18

Test Report No. : ESTSFC2005-001
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.40-39]Q

Return Loss -25.0dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780Q-53iQ

Return Loss -24.6 dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.383 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

November 15, 2002

Certificate No: D835V2-475_Nov18
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DASYS5 Validation Report for Head TSL

Date: 14.11.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:475

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f= 835 MHz; 0 =092 5/m; g, =41.4; p = 1000 I-Lgfm]
Phantom section; Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY 52 Configuration:

-

Probe: EX3DV4 - SN7349; ConvF(9.9, 9.9, 9.9) @ 835 MHz; Calibrated: 30.12.2017
Sensor-Surface; 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.10.2018

Phantom: Flat Phantom 4.9 (front); Type: QD O0L P49 AA; Serial: 1001

DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 63.32 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 3.75 Wikg

SAR(1 g) = 2.43 Wikg; SAR(10 g) = 1.57 Wikg
Maximum value of SAR (measured) = 3.29 W/kg

-2.00

-4.00

-6.00

-10.00

0dB = 3.29 Wikg = 5.17 dBW/kg

Cerlificale No; DBISV2-475_Nov18 Paga 5ol 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 14.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:475

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.98 8/m; & = 55.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY 52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.05, 10.05, 10.05) @ 835 MHz; Calibrated: 30.12.2017
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 4.9 (Back); Type: QD 00R P49 AA; Serial; 1005
« DASYS52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.82 ¥V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.64 W/kg

SAR(1 g) = 2.41 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.23 Wikg

dB
o

-2.00
-4.00
-6.00
-8.00

-10.00

0dB = 3.23 W/kg = 5.09 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ﬁf@%}

Schmid & Partner —
Engineering AG %

Zoughaussirasse E's, B004 Zurich, Switzerand ‘%ﬁ\w

Accredited by the Swiss Accrodiation Sarvice (SAS)

S Schweizerischer Kallbrierdiens!

c Service suisse d'étalonnage
Servizio svizzero di taratura

S  swiss Calibration Service

Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreemant for the recognition of calibration certificales

ciient  Estech (Dymstec)
CALIBRATION CERTIFICATE

Object D1750V2 - SN:1151

Certificate No: D1750V2-1151_Julia

Calibration procedure(s) QA CAL-05.v10
Calibration procedure for dipole validation kits above 700 MHz

Caliration data: July 20, 2018

This calibration cortificate documeants the traceability 1o national standards, which realize the physical units of measurements (I}
Tha measuraments and the uncertainties with confidency probability are given on the following pages and are pan of the cortificate.
All calibrations have been conducted in the clesed laboratony facility: environment temperatung (22 = 3)°C and humidity < 70%.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards |

o] Cal Date (Cenificate No.) Scheoduled Calibration
Powar mater NRP SN: 104778 Od-Apr-18 (No. 217-02672/02673) Ape19
Power sansor NAP-Z81 SN 103244 Dd-Aps-18 (Mo. 217-02672) Apr-18
Power sensor NRP-291 SN: 103245 04-Ape-18 [No. 217-02673) Ape-19
Relorence 20 dB Atanuator SN: 5058 (20k) 0d-Apr-18 [No. 217-026882) Apr-19
Type-N mismatch combination SN:5047.2/0B327  O4-Apr-18 (No. 217-02683) Apr-18
Reference Probe EX30V4 SH: 7349 30-Dec-17 (No. EX3-7340_Dect7) Dac-18
DAE4 SH: 604 26-0ct-17 (No. DAE4-601_Oct17) Oct-18
Secondary Standands oW Check Date (in house) Scheduled Check
Power metar EPM-4424, SH: GBIT480704 O7-0ct-15 (in house chack Oct-18) In house chock: Oct-18
Power sensor HP B481A SN: USarzaeTaa 07-0ct-15 {in house check Oct-16) In house check: 018
Power senaor HP BAB1A SM: MY 41082317 07-0ct-15 (in house chack Oct-16) In house check: Oct-18
RF generaior AAS SMT-06 SN 100972 15-Jun-15 {in housa check Oot-16) In house check: Oct-18
Network Analyzer Agilent EB3SBA | SM: US410B0477 31-Mar-14 (in house chack Oct-17) In house check: Cct-18
Nama Function S}gnau!_e
Caltsratod by: Manu Saitz Laboratory Technician éé%‘%
Approved by Katja Pokowvic Technical Manager

AT

Issued: July 20, 2018

| This calibration certificate shall nof ba reproduced excepd in full without writlen approval of the labaratary.
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Calibration Laboratory of ; ~f€l\_i_,£'ﬂ;,; §  Schweizerischer Kalibrierdienst

Schmid & Partner % Service suisse d'étalonnage
Engineering AG = C sarvisio svizzero di taratura

Zeughaussirasse 43, 8004 Zurich, Switzerland AN S Sswiss Calibration Service

Accradited by the Swiss Accreditation Service (SA5)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “Measurement procedure for the assessment of Specific Absorption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) tor wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» FElectrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncertainty required.

* 5SAR measured: SAR measured at the stated antenna input power.

* S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« 5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate Mo: D1750V2-1151_Jul18 Page 2.0l B
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.0Q+05|Q

Return Loss -30.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.5Q+1.1jQ

Return Loss -30.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.218 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on April 10, 2015
Certificate No: D1750V2-1151_Jul18 Page 4 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations wers applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.1 1.37 mho/m
Measured Head TSL parameters (22.0x0.2)°C 30.0x£6% 1.34 mho/m £ 6 %
.Head TSL temperature change during test <0.5°C s
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 8.99 W/kg
SAR for nominal Head TSL parameters normalized to 1W 36.2 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 4.75 W/kg
SAR for nominal Head TSL parameters normalized to 1W 19.1 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.4 1.49 mho/m
Measured Body TSL parameters (22.0£0.2) °C 53.7+6% 1.46 mho/m +6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 8.97 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

36.4 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

4.79 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

19.3 W/kg = 16.5 % (k=2)

Certificate No: D1750V2-1151_Jul18 Page 3of 8
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DASYS Validation Report for Head TSL

Date: 20.07.2018

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1151

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; o = 1.34 S/m; &, = 39; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANSI C63.19-2011)

DASYS52 Configuration:

-

-

Probe: EX3DV4 - SN7349; ConvF(8.5, 8.5, 8.5) @ 1750 MHz; Calibrated: 30.12.2017
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 26,10.2017

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

DASYS52 52.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 105.9 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 16.3 W/kg

SAR(1 g) = 8.99 W/kg; SAR(10 g) = 4.75 Wikg
Maximum value of SAR (measured) = 13.5 Wikg

di

-4.00

-12.00

-16.00

-20.00

0dB =135 Wikg = 1130 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 20.07.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN:1151

Communication System: UID 0 - CW; Frequency: 1750 MHz
Medium parameters used: f = 1750 MHz; o = 1.46 S/m; £, = 53.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)
DASYS2 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(8.35, 8.35, 8.35) @ 1750 MHz; Calibrated: 30.12.2017
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 26,10,2017
= Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002
* DASYS52 52.10.1(1476); SEMCAD X 14.6.11(7439)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.5 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 15.6 Wikg

SAR(1 g) = 8.97 W/kg; SAR(10 g) = 4.79 W/kg

Maximum value of SAR (measured) = 13.3 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =133 W/kg=11.24 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of i@"‘; S  Schweizerischer Kalibrierdienst
Schmid & Partner =  Service suisse détalonnage
Engineering AG > = Servizio svizzoro di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland vﬁ“f S  swiss Calibration Service
Filyg [l
Accredited by the Swiss Accroditation Sanvce [SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Service |s one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificatos

ciem  Estech (Dymstec) Caortificate No: D1900V2-5d058 Novi8
CALIBRATION CERTIFICATE

Oiject D1900V2 - SN:5d058

Calibration procadurais) QA CAL-05v10
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: November 14, 2018

This calibration certificate documaents the iraceability 1o national siandards, which reakize tha physical unils of measuramants (S1).
The measurements and the uncerainties with confidonce probability are given on the following pages and are part of the cortificats.

Al calibrations hav been conductiod in the closed laboratory facility: envirenmant temperature (22 + 3)°C and humnidity < T0%

Calibration Equipment used (MATE critical for ealibration)

Primary Siandasds D& Cal Date {Cartdicals No.) Schadulad Caibration

Power meter NRP SN 104778 04-Apr-1B (No. 217-02672/02673) Apr-19

Power sansor NRP-Z81 SMN: 103244 Od-Apr-18 (Mo. 217-02672) Apr-18

Power sonsor NRP-281 SN 103245 0d-Apr-18 (Mo, 217-02673) Ape-19

Raterence 20 9B Attenuator SM: 5058 [20k) 04-Apf-18 (No. 217-02682) Agr-18

Type-N mismatch combination SN: 5047.2 F 06327 Od-Apr-18 (Mo, 217-02683) Apr-19

Rofarence Probe EX30DVA SHN: 7348 30-Doc-17 (No. EX3-7340_DeciT) Dec-18

DAE4 5N: 601 04-0ci-18 (No. DAE4-601_Oct18) Oct-19

Secondary Standards I # Chack Data (in housa) Schaduled Check

Power metor EPM-4424 SN: GBAT480704 07-0ct-15 (in howse check Oct-18) In house chock: Oct-20

Powar sensor HP B481A, SN: US3r202783 O7-0c1-15 (in howse check Oct-18) In house check: Ool-20

Power sensor HP B481A SN: MY41082317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RAF genarator RAS SMT-D6 SN: 100972 15-Jun-15 (in housa check Oct-18) In housa check: Oct-20

Network Analyzer Agilant EB358A | SN: US41080477 31-Mar-14 (in house chack Ocl-18) In housa check: Oct-10
Nama Function Signature

Calitrated by: Jaton Kastrall Laboratory Technclan C/'W

Approved by: Katja Pokovic Tochnical Manager m

lssued: Novernber 16, 2018

This calibration certificate shall not be reproduced except in full withowt writlen approval of tha Inboralory.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughauastrasse 43, 8004 Zurich, Switeerand

5 Schweizerischor Kalibrierdienst
Service suizse d'étalonnage

C Servizio svizzero di taratura

S swiss Calibration Service

Accrediled by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62208-1, "Measurement procedure for the assessment of Specific Absorption Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016

c) |EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipcle is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificate No: D1900V2-54058_Nov18 Page2al B
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version

DASY5 V52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 408+6% 1.39 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.0 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

40.3 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

5.25 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.1 W/kg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 534+6% 1.49 mho/m +6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.86 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

39.9 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

5.20 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.0 W/kg + 16.5 % (k=2)

Certificate No: D1900V2-5d058_Nov18
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5250 +48jQ

Return Loss -25.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.002+35]Q

Return Loss -27.7dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.205ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 19, 2004
Certificate No: D1900V2-5d058_Nov18 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 14.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d058

Communication System: UID 0 - CW;, Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; 6 = 1.39 S/m; &, = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(8.18, 8.18, 8.18) @ 1900 MHz; Calibrated: 30.12.2017
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
# Electronics: DAE4 Sn601; Calibrated: 04.10.2018
» Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
=« DASYS2 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=3mm, dz=5mm

Reference Value = 111.0 Vim; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 18.8 Wikg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.25 Wikg

Maximum value of SAR (measured) = 15.7 Wikg

-4.00
-B.00
-12.00

-16.00

-20.00

0dB =157 W/kg= 1196 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.11.2018
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d058

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.49 S/m; &, = 53.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(8.15, 8.15, 8.15) @ 1900 MHz: Calibrated: 30.12.2017
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601: Calibrated: 04.10.2018
+ Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA: Serial: 1002
= DASYS2 52.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 105.1 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(l g) = 9.86 W/kg; SAR(10 g) = 5.2 W/kg

Maximum value of SAR (measured) = 15.0 Wikg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB = 15.0 Wikg = 11.76 dBWikg

Caonificate No: D1900V2-5d058_Mov1g Page ¥ of 8

Test Report No. : ESTSFC2005-001
EST-QP17-R-101-F12(2019.11.01) Web : www. estech. co. kr Page : 122 of 123



Esy Estech

Impedance Measurement Plot for Body TSL
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