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Date: 2013-04-28

Test Laboratory | SGS Korea (Gunpo Laboratory)
File Name: 3.3GHz 802.11a 6Mbps Edee 2 CHI100.da53:0

Ambient Temp : 22.8 'C Tissue Temp : 21.8°C
DUT: BP50; Type: Android Business Pad; Serfal: N/A

Commumication Svstem: 5GHz WLAN; Frequency: 5500 MHzDuty Cyele: 1:1
Medium parameters used: £= 5500 MHz; o = 5546 8/m; &, = 47.792; p = 1000 I»:,g-':rn3
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX30V4 - SN3862; ConvF(3.89. 3.89, 3.89); Calibrated: 04.02.2013;
- Sensor-Surface: 2mm (Mechamical Surface Detection)

- Electronics: DAE4 Snl 340 Calibrated: 10.07,2012

- Phantom: ELI v5.0; Type: QDOVAOD2ZAA; Senal; TP1200

- DASYS2 52 B 4(105DSEMCAD X 14.0.B(T028)

Body/5.5GHz_802.11a_6Mbps_Edge 2_CHI100/Area Scan (81x201x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm

Muaximum value of SAR (interpolated) = 2.14 Wikg

Body/5.5GHz_802.11a_6Mbps_Edge 2_CH100/Zoom Scan (9x9x12)/Cube 0: Measurement gnd:
dy=dmm, dy=dmm, dz=2mm

Reference Value = 5,264 Vim, Power Drft = 0,15 dB

Peak SAR (extrapolated) = 4.64 W/ke

SAR(1 g = 0.929 W/kg SAR(10 g) = 0,218 W/kg

Maximum value of SAR {measured) = 2.08 Wikg
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0dB=2.14 Wikg =330 dBW/kg
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Date: 2013-04-28

Test Laboratory | SGS Korea (Gunpo Laboratory)
File Name: 3.3GHz 802.11a 6Mbps Edee 2 CHIl6.da53:0

Ambient Temp : 22.8 'C Tissue Temp : 21.8°C
DUT: BP50; Type: Android Business Pad; Serfal: N/A

Commumication Svstem: 5GHz WLAN; Frequency: 5580 MHz Duty Cyele: 1:1
Medium parameters used: f= 5580 MHz; o = 5.680 S/m; &, = 47.597; p = 1000 Ic,g-':rn3
Phantom section: Flat Section

DASY 52 Configuration:

- Probe: EX3DVA - SN3862; ConvF(3.73, 3.73, 3.73); Calibrated: 04.02.2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl 340 Calibrated: 10.07,2012

- Phantom: ELI v5.0; Type: QDOVAOD2ZAA; Senal; TP1200

- DASYS2 52 B 4(105DSEMCAD X 14.0.8(7028)

Body/5.5GHz_802.11a_6Mbps_Edge 2_CH116/Area Scan (81x201x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm
Muaximum value of SAR (interpolated) = 2,78 Wikg

Body/5.5GHz_802.11a_6Mbps_Edge 2_CH116/Z0om Scan (8x8x12)/Cube 0: Measurement gnd:
dy=dmm, dy=dmm, dz=2mm

Reference Value = | 884 Vim, Power Drft = 0,15 dB

Peak SAR (extrapolated) = 5.08 W/ke

SAR(1 g = 1.03 W/kg: SAR(10 g) = 0.237 Wikg

Maximum value of SAR {measured) = 2.43 Wikg
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WLAN 5800 Body SAR Test

Date: 2013-04-28

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: 3.8GHz 802.11a 6Mbps Rear CHI49.da53:0

Ambient Temp : 22.8 'C Tissue Temp : 21.8°C
DUT: BP50; Type: Android Business Pad; Serial: N/A

Commumication Svstem: 5GHz WLAN; Frequency: 5745 MHz Duty Cyele: 1:1
Medium parameters used: = 5745 MHz; o = 5831 S/m; &, = 47.385; p = 1000 I»:g-'rn3
Fhantom section: Flat Section

DASY 52 Configuration:

- Probe; EX3DVY - SN3862; ConvF(4.04, 4.04, 4.04); Calibrated: 04.02.2013;
- Bensor-Surface: 2mm (Mechameal Surface Detection)

- Electronics: DAE4 Snl 340 Calibrated: 10.07,2012

- Phantom: ELI v5.0; Type: QDOVAOD2ZAA; Senal; TP1200

- DASYS2 52 B 4(105DSEMCAD X 14.0.8(7028)

Body/5.8GHz_802.11a_6Mbps_Rear_CH149/Area Scan (121x131x1): Interpolated grid: dx=1.000 mum,
dy=1.000 mm

Maximum value of SAR (interpolated) = 0.140 Wikg

Body/5.8GHz_802.11a_6Mbps_Rear_CH149Zoom Scan (9x9x12)/Cube 0: Measurement gnd: dv==tmm,
dy=4mm, dz=2mm

Reference Value = 1.740 V/m, Power Drift = 0,32 dB

Peak SAR (extrapolated) = 0.433 Wike

SAR(1 g = 0.051 W/kg SAR(10 g) = 0.018 W/kg

Maximum value of SAR (measured) = 0,123 Wikg

-10.00
20,00
-30.00

-40.00

-50.00

0.dB = 0.140 Wikg = -B.54 dBW/kg
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Date: 2013-04-28

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Mame: S38GHz 802.1la eMbps Rear Tilt CHI49 das53:0

Ambient Temp : 22.8 'C Tissue Temp : 21.8°C
DUT: BP50; Type: Android Business Pad; Serial: N/A

Commumication Svstem: 5GHz WLAN; Frequency: 5745 MHz Duty Cyele: 1:1
Medium parameters used: = 5745 MHz; o = 5831 S/m; &, = 47.385; p = 1000 I»:g-':rn3
Phantom section: Flat Section

DASY 52 Configuration:

- Probe; EX3DVY - SN3862; ConvF(4.04, 4.04, 4.04); Calibrated: 04.02.2013;
- Bensor-Surface: 2mm (Mechameal Surface Detection)

- Electronics: DAE4 Snl 340 Calibrated: 10.07,2012

- Phantom: ELI v5.0; Type: QDOVAOD2ZAA; Senal; TP1200

- DASYS2 52 B 4(105DSEMCAD X 14.0.B(T028)

Body/5.8GHz_802.11a_6Mbps_Rear_CH149%/Area Scan (121x151x1): Interpolated grid: dx=1.000 mum,
dy=1.000 mm

Maximum value of SAR (interpolated) = 0.895 Wikg

Body/5.8GHz_802.11a_6Mbps_Rear_CH149Zoom Scan (9x9x12)/Cube 0: Measurement gnd: dv==tmm,
dy=4mm, dz=2mm

Reference Value = | 821 V/im, Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.977 Wike

SAR(1 @) = 0.214 W/kg SAR(10 g) = 0L065 W/kg

Maximum value of SAR (measured) = 0.517 Wikg
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Date: 2013-04-28

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: 3.8GHz 802.11a 6Mbps Edee | CHI149 da53:0

Ambient Temp : 22.8 'C Tissue Temp : 21.8°C
DUT: BP50; Type: Android Business Pad; Serial: N/A

Commumication Svstem: 5GHz WLAN; Frequency: 5745 MHz Duty Cyele: 1:1
Medium parameters used: = 5745 MHz; o = 5831 S/m; &, = 47.385; p = 1000 I»:g-':rn3
Phantom section: Flat Section

DASY 52 Configuration:

- Probe; EX3DV4 - SN3862; ConvF(4.04, 4.04, 4.04); Calibrated: 04.02.2013;
- Bensor-Surface: 2mm (Mechameal Surface Detection)

- Electromics: DAE4 Snl 340, Calibrated: 10.07,2012

- Phantom: ELI v5.0; Type: QDOVAOD2ZAA; Senal; TP1200

- DASYS2 52 B 4(105DSEMCAD X 14.0.B(T028)

Body/5.8GHz_802.11a_6Mbps_Edge 1_CH14% Area Scan (81x141x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm

Maximum value of SAR (interpolated) = 0.0302 Wikg

Body/5.8GHz_802.11a_6Mbps_Edge 1_CH14%Z0om Scan (11x9x12)/Cube 0: Meassurement grid:
dy=dmm, dy=dmm, dz=2mm

Reference Value = 0 Vin, Power Drift = 0.00 dB

Peak SAR (extrapolated) =0 Wikg

SAR(1 g = na ; SAR(10 g) = na.

Maximum value of SAR (measured) = 0.0230 Wikg
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Date: 2013-04-28

Test Laboratory | 3GS Korea (Gunpo Laboratory)
File Name: 3.8GHz 802.11a 6Mbps Edee 2 CHI149 da53:0

Ambient Temp : 22.8 'C Tissue Temp : 21.8°C
DUT: BP50; Type: Android Business Pad; Serfal: N/A

Commumication Svstem: 5GHz WLAN; Frequency: 5745 MHz Duty Cyele: 1:1
Medium parameters used: = 5745 MHz; o = 5831 S/m; &, = 47.385; p = 1000 I»:,g-':rn3
Phantom section: Flat Section

DASY 52 Configuration:

- Probe; EX3DV4 - SN3862; ConvF(4.04, 4.04, 4.04); Calibrated: 04.02.2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl 340 Calibrated: 10.07,2012

- Phantom: ELI v5.0; Type: QDOVAOD2ZAA; Senal; TP1200

- DASYS2 52 B 4(105DSEMCAD X 14.0.B(T028)

Body/5.8GHz_802.11a_6Mbps_Edge 2_CH149/Area Scan (81x201x1): Interpolated grid: dx=1.000 mm,
dy=1.000 mm

Muximum value of SAR (interpolated) = 2,07 Wikg

Body/5.8GHz_802.11a_6Mbps_Edge 2_CH14%Z0om Scan (9x9x12)/Cube 0: Measurement gnd:
dy=dmm, dy=dmm, dz=2mm

Reference Value = 4,808 Vim, Power Drift = 0,34 dB

Peak SAR (extrapolated) =356 Whkg

SAR(1 g = 0.681 W/kg SAR(10 g) = 0.154 W/kg

Maximum value of SAR (measured) = 1.60 Wikg
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Repeated SAR Test

Date: 2013-04-28

Test Laboratory | SGS Korea (Gunpo Laboratory)
File Name: 3.3GHz 802.11a 6Mbps Edee 2 CHI116 Repeated Test.das3:0

Ambient Temp : 22.8 'C Tissue Temp : 21.8°C
DUT: BP50; Type: Android Business Pad; Serfal: N/A

Commumication Svstem: 5GHz WLAN; Frequency: 5580 MHz Duty Cyele: 1:1
Medium parameters used: f= 5580 MHz; o = 5.680 S/m; &, = 47.597; p = 1000 I»:,g-':rn3
Phantom section: Flat Section

DASY 52 Configuration:

- Probe; EX3DV4 - SN3862; ConvF(3.73, 3.73, 3.73); Calibrated: 04.02.2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Snl 340 Calibrated: 10.07,2012

- Phantom: ELI v5.0; Type: QDOVAOD2ZAA; Senal; TP1200

- DASYS2 52 B 4(105DSEMCAD X 14.0.B(T028)

Body/5.5GHz_802.11a_6Mbps_Edge 2_CH116_Repeated Test/Area Scan (81x201x1): Interpolated
grid: dx=1.000 mum, dy=1.000 mm

Muximum value of SAR (interpolated) = 2.74 Wikg

Body/5.5GHz_802.11a_6Mbps_Edge 2_CH116_Repeated Test/Zoom Scan (8x8x12)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=2mm

Reference Value = 2,222 Vim;, Power Drift = 0,16 dB

Peak SAR (extrapolated) = 5.15 W/kg

SAR(1 g = 1.02 Wikg: SAR(10 g) = 0.238 Wiks

Maximum value of SAR {measured) = 2.42 Wikg
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0dB =274 Wikg =438 dBW/kg
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Appendix B

Uncertainty Analysis
Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram

a b o d e=f(dk) |g i = k
cxgle
Section |Tol Prob . Div. Ci 1g Vi
Uncertainty Component in
P1528  |(%) Dist. (1g) ui (%) (Veff)

Prcbe calibration E.2.1 6.0 N 1 1 6.00 L]
Axial isotropy E.2.2 0.25 R 1.73 1 0.14 ©
hemispherical isctropy E22 1.3 R 1.73 1 0.75 L]
Boundary effect E.2.3 0.4 R 1.73 1 0.23 L
Linearity E.2.4 03 R 1.73 1 017 Ll
System detection limit E.2.5 0.25 R 1.73 1 0.14 L
Readout electronics E.2.6 0.3 N 1 1 0.30 ©
Response time E.2.7 0.8 R 1.73 1 0.46 L]
Integration time E.2.8 2.6 R 1.73 1 1.50 L
RF ambient Condition -Noise E.6.1 3.0 R 1.73 1 1.73 L
RF ambient Condition - reflections E.6.1 3.0 R 1.73 1 1.73 oo
Prcbe positioning- mechanical E62 15 R 173 1 0.a7 o
tolerance
Probe positioning- with respect to E53 59 R 173 1 167 -
phantom
Max. SAR evaluation E.5.2 1.0 R 1.73 1 0.58 L
Test sample positiching E.4.2 5.84 N 1 1 5.84
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 L
Qutput power variation -SAR drift 6.62 50 R 173 1 > ag -
measurement
Phantem uncertainty

E.3.1 6.6 R 1.73 1 3.81 L]
(shape and thickness tolerances)
Liquid conductivity

E:3:2 5.0 R 1.73 0.64 1.85 L]
- deviation from target values
Liquid conductivity

E.3.2 0.70 N 1 0.64 0.45 5
- measurement uncertainty
Liquid permittivity

E.3.3 5.0 R 1.73 0.6 1.73 L]
- deviation from target values
Liquid permittivity

E.3.3 0.56 N 1 0.6 0.34 5

- measurement uncertainty
Combined standard uncertainty RSS 11.22 123
Expanded uncertainty

(95% CONFIDENCE INTERVAL)

K=2 22.44
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Uncertainty Analysis
Measurement uncertainty for 3 to 6 averaged over 1 gram
a b c d e = f(d,k) g i=
cxgle
Section | Tol Prob . Div. Ci 1g
Uncertainty Component in
P1528 (%) Dist. (19) ui (%)
Probe calibration E.2.1 6.55 N 1 1 6.00
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20
hemispherical isotropy E.2.2 1.3 R 1.73 0.71 0.53
Boundary effect E.2.3 0.8 R 1.73 1 0.46
Linearity E.2.4 0.3 R 1.73 1 0.17
System detection limit E.2.5 0.25 R 1.73 1 0.14
Readout electronics E.2.6 0.3 N 1 1 0.30
Response time E.2.7 0 R 1.73 1 0.00
Integration time E.2.8 2.6 R 1.73 1 1.50
RF ambient Condition -Noise E.6.1 3 R 1.73 1 1.73
RF amblent Condition - E6.1 3 R 173 1 173
reflections
Probe positioning- mechanical E 6.2 15 R 173 1 0.87
tolerance
Probe positioning- with respect E 6.3 29 R 173 1 167
to phantom
Max. SAR evaluation E.5.2 1 R 1.73 0.58
Test sample positioning E.4.2 2.3 N 1 2.30
Device holder uncertainty E.4.1 5.84 N 1 5.84
Ogtput power variation -SAR 6.62 5 R 1.73 1 289
drift measurement
Phantom uncertainty
(shape and thickness E31 6.6 R 1.73 1 3.81
tolerances)
Liquid conductivity
— E.3.2 5 R 1.73 0.64 1.85
- deviation from target values
Liquid conductivity
- E.3.2 0.7 N 1 0.64 0.45
- measurement uncertainty
Liquid permittivity
— E.3.3 10 R 1.73 0.6 3.46
- deviation from target values
Liquid permittivity
- E.3.3 0.56 N 1 0.6 0.34
- measurement uncertainty
Combined standard uncertainty RSS 11.56
Expanded uncertainty
(95% CONFIDENCE k=2 23.13
INTERVAL)
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Appendix C
Calibration Certificate
- PROBE
- DAE

-835 ,1900 ,2450 ,5000 DIPOLE
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- PROBE Calibration Certificate

SGS Koea Co., Lid

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasso 43, B004 Zusich, Switserand

AccrEind by the Swaa Accroditation Senvice (SAS)

Thir Swisa Accreditation Service Is one of the signatories to the EA
Multitsteral Agresment for the recogndtion of calibraton carificates

cient 5G5S (Dymstec) Cerificate No: EX3-3862_Fob13
CALIBRATION CERTI_!-‘ICATE |
Ot EX3DV4 - SN:3862

Cattation procecsnt] QA CAL-01 v8, QA CAL-14.v3, OA CAL-23.v4, QA CAL-25.v4

Cafibration dabe:

This calibvation cedificate documens the iracoability io national standards, which neakzn (e physcal units of measuromants (S1).

Al coliatiors have boen conducied in tha dosad laboratocy faciity. environment bemperatune (72 ¢ 37°C and humidity < T0%

Calibration Equipment used (MATE cilcal for colitrasion]

Calibration procedure for dosimetnic E-fiefd probes

February 4, 2013

Prmary Slancams o | Cai Date [Cortficsn No | | Sehwduled Caltration
Power meter ES4100 GB41ZIIET 25-Mha-12 (Mo, 217-01508) | Ag-13
| Power senser E44120 MY 41408087 T0-Mae 12 Mo 217-01508) | Agr-13
Roferencs 3 dB. A SM: 55054 (i) 77-Miaw-12 [No. 217-01531) | Agr-13
Anfsierce 20 o8 Asnuater | SH: 5088 (08 27-Mar-12 Mo 217-01529) Agr-13
Refernrcn 30 08 Alenimter | SN 55120 [308) 7N 12 (Mo, 21701533 Agi13
Aufererce Probs ESI0VZ SN: 3013 78-Dsc- 12 {Ne. ES3-3013_Dec12) Dec-13
DAE4 SN B8O 0-Jun-12 (o, DAES-B6D_Jum1Z) Jun-13
Spcondory Standss. i Chck Date {in houas) Schaculad Chick
RF g 14 BEABC US3842001 100 4-Aug-0 (n housa check Apr-11) I houss check: Ape-13
hear HP BTSIE | USITI00SES 18-0c1.01 (in howse check Og1-13) I house check: 0113
L A
M Fumiction r
Calibratod by Claudss Leublar Laboratory Technician Bl
Approved by Kt Pokenic Teschrecal Manager ﬁ g -
hssued: Febnaary 4, 213
Thin calbeation corficate shal nct b roproduced excopt in il withcst witten approval of the labomtany
Cerfificabs Mo EX3-3862_Fet13 Pape 1 0f 11
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Schweizerischer Kalibrierdienst
Service suisse d'stalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A/B,C,D modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 2003

IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMz,y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMzx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax,y.z; Bx,y.z; Cxy.z; Dx,y.z; VRx,y.z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.
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EX3DV4 — SN:3862 February 4, 2013

Probe EX3DV4

SN:3862

Manufactured:  February 2, 2012
Calibrated: February 4, 2013

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY2 system!)
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EX3DV4- SN:3862 February 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Basic Calibration Parameters

Sensor X Sensor Y s z Une (k=2)
Norm (uV/(V/m)*)* 0.42 0.43 0.37 +10.1%
DCP (mV)® 102.3 98.0 101.2

Modulation Calibration Parameters

uiD Communication System Name A B c D VR Unc®
dB dBVuV dB mv (k=2)
g cw X 0.0 0.0 1.0 000 | 1525 | #33%
Y 0.0 0.0 1.0 150.7
Z 0.0 0.0 1.0 188.9

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%.

; The uncertainties of NormX,.Z do not affect the E-field uncertainty inside TSL (see Pages 5 and ).
Mtk ; i

n p y not req s
£ Uncertainty is determined using the max. deviation from linear resp pplying gular distribution and is exp i for the square of the
field value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

| f(MHz)® | Permittivity " (sim)" ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
835 41.5 0.90 9.98 9.98 9.98 0.21 1.19 +12.0%
900 41.5 0.97 9.89 9.89 9.89 0.15 1.52 +12.0%
1750 40.1 1.37 8.71 B.71 8.71 0.24 1.12 +12.0%
1900 40.0 1.40 8.36 8.36 8.36 0.37 0.80 | +120%
2450 39.2 1.80 7.41 7.41 7.41 0.28 1.05 | £12.0%
5200 36.0 4.66 4.92 4.92 4.92 0.40 1.80 +131%
5300 35.9 4.76 4.67 4.67 4.67 0.40 1.80 +13.1%
5500 35.6 4.96 4.49 4.49 4.49 0.50 1.80 +13.1%
5600 355 5.07 4.25 4.25 4.25 0.50 1.80 +13.1%
5800 353 5.27 4.09 4.09 4.09 0.50 1.80 +131%

o Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF inty at calibration frequency and the rtainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of lissue parameters (e and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and a) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX3DV4- SN:3862 February 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conducﬂvlty Depth Unct.

f(MHz)® | Permittivity " (sm)" ConvF X | ConvFY | ConvFZ | Alpha (mm) (k=2)
835 55.2 0.97 9.76 9.76 9.76 0.27 1.11 +12.0 %
900 55.0 1.05 9.66 9.66 9.66 0.30 1.00 +12.0%
1750 53.4 1.49 8.08 8.08 8.08 0.38 0.81 +12.0%
1800 53.3 1.52 7.72 7.72 7.72 0.30 0.96 +12.0%
2450 52.7 1.95 7.25 7.25 7.25 0.80 0.50 +120%
5200 49.0 5.30 4.26 4.26 4.26 0.50 1.90 +131%
5300 48.9 542 4.18 4.18 418 0.50 1.0 +13.1 %
5500 48.6 5.65 3.89 3.89 3.89 0.50 1.90 +13.1%
5600 48.5 5.77 3.73 373 3.73 0.50 1.90 +13.1%
5800 48.2 6.00 4.04 4.04 4.04 0.50 1.90 +13.1%

o Frequency validity of % wu MHz orliy applies for DASY v4.4 and hlghsr (see Page 2] else it is restricted to + 50 MHz. The uncerainty is the RSS
of the ConvF y and the y for the y b

F Al frequencies below 3 GHz the validity of tlssue parameters (e and o) can be relaxed Io * 10% if I»qu»d compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue p (eand o) is to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
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EX30Va- SN-3882 Febsusry 4, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30W4- 5M-2862 February 4, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncerainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EXIDVA- 513862 Fabruary 4, 2013
Dynamic Range f(SARqaq)

(TEM cell , f = 900 MHz)

10%

3

Input Signal [uv]

2
=

Rl

Uncartainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment
= B35 MHz. WGLS RO (H_comF) = 1900 MHz WGLS R22 (H_comF)
0 i
ol [

Deviation from Isotropy in Liquid
Error (¢, 8], =900 MHz

.
=]

Dweviaficn
9 o D
s5L52R288

-0 08 068 04 -02 00 02 04 D& 0B 10
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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February 4, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3862

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) -71.3
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 2mm
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- DAE4 Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zaughausstrasse 43, 8004 Zurich, Switzerland

5 Schwelrarischer Kallbrierdinnst

c Service suisse d'étalonnage
Soervizio svizzoro di taratura

5  swiss Calibration Service

Agoredited by the Swiss Accreditation Service (SAS) Accreditation Ne.; SCS 108
The Swiss Accreditation Service is one of the signataries to the EA
Muiltilateral Agresment for the recognition of calibration certificates

ciemt  SGS (Dymstec) Centificate No: DAE4-1340_Jul12

CALIBRATION CERTIFICATE

Objoct DAE4 - SD 000 D04 BJ - SN: 1340

Calibration procedure(s) QA CAL-06.v24
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: July 10, 2012

This calibration certificate documants the eceability o national stendards, which realize the physical units of measuremeants (SiL
The measwements and the uncertainties with confidence probability sre given on the following pages and are part of the carlificate,

Al calibrations have been conduciad in the dosed aboraiory tedlify: smdronmend temperature (22 £ 3)"C and humidity < 70%.

Calibration Equipmant used (MATE critical for calibrabion)

Primary Standards =] Cal Date (Cartificala Ma.) Scheduled Calibration
Kaithley Multtmetsr Type 2001 SN 0810278 2B-Sep-11 (Moo 11450) Sop-12
Secondary Standards o é Chieck Date {in housa) Schaduled Check
Caltrator Box V2.1 SE UWS 053 AR 1007  05-Jan-12 [in house check) In house check: Jan-13

Namag Function
Calibrated by: Enic Hainleld Technickn
Approved by: Fin Bomholt RAD Director . gz

R ey

Issued: July 10, 2012

This calibration certificale shall not be reproduced axcep! in lull withoul wiitten approval of the laboratory.
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Calibration Laboratory of N Schweizerischer Kalibrierdienst

Schmid & Partner Eg——— 2 Service suisse d'étalonnage
Engineering AG M Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % ﬁ\ ¥ Swiss Calibration Service

2 ¥
KR

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
o DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the volimeter in the respective range.

e Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

+ The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

e DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

e Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

e AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

o Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

o [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

o Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

o [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, full range = -100...+300 mV
Low Range: 1LSB = B1nvV, fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X X z
High Range 404,816 £ 0.1% (k=2) | 404.267 £0.1% (k=2) | 404.287 + 0.1% (k=2)
Low Range 3.98926 + 0.7% (k=2) 3.98671 + 0.7% (k=2) 3.98083 + 0.7% (k=2)

Connector Angle

[ Connector Angle to be used in DASY system 256°+1°
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 198880.77 <5.51 -0.00
Channel X + Input 20000.35 337 0.00
Channel X - Input -19997.05 3.35 -0.02
Channel Y + Input 198991.21 -4.81 -0.00
Channel Y + Input 19997.26 -2.76 -0.01
Channel Y - Input -20001.32 -0.88 0.00
Channel 2 + Input 1996890.17 -5.61 -0.00
Channel Z + Input 19889.03 -0.92 -0.00
Channel Z - Input -20002.23 -1.65 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.07 0.18 0.01
Channel X + Input 201.34 0.01 0.01
Channel X = Input -198.70 -0.08 0.04
Channel Y + Input 2000.62 -0.31 -0.02
Channel Y + Input 200.89 -0.39 -0.19
Channel Y - Input -198.48 0.21 -0.10
Channel Z + Input 2000.53 -0.29 -0.01
Channel Z + Input 200.08 -1.16 -0.58
Channel Z - Input -200.30 -1.59 0.80
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 -6.54 -8.70
- 200 9.80 8.18
Channel Y 200 -1.45 -1.57
- 200 0.92 0.43
Channel Z 200 274 222
- 200 -4.71 -4.88

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input Voltage (mV) | Channel X (LV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - 017 -3.54
Channel Y 200 5.87 - -0.07
Channel Z 200 9.54 4.08 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Page :

High Range (LSB) Low Range (LSB)
Channel X 16036 14867
Channel Y 15954 14621
Channel Z 15767 15486

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

2013-05-23
107 /147

Input 10MQ
Average (1V) | min. Offset (V) | max.Offset(wv) | & [(’:\‘;;at"’“
Channel X -1.35 -2.24 -0.14 0.35
Channel Y -1.50 -2.38 0.08 0.43
Channel Z -3.63 -4.85 -2.65 0.42
6. Input Offset Current
Nominal Input circuilry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vcc) 7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 8
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Accradited by the Swiss Accroditation Sendco (SAS)
The Swiss Accreditalion SBervice is one of the signatories (o the EA Dl-
Multitatersl Agreamant for the recognition of calibration certificates

cient  SGS (Dymstec)
CALIBRATION CERTIFICATE

V2-4d138_Jul12

Calibation procedureis) QA CAL-05.vE
Calibration procedure for dipole validation kits above 700 MHz
Caalitraticn date: July 10, 2012

This calbmtion cedificoto documants the traceability 1o national sisndards, which realize the physical units of moasuramants |51
Thae measunemonts snd the uncortairdios with confidance probability am givan on the foliowing pages and s part of Tha cadificate.

Al colibentions have boon conducied in the ciosed labomiory faclity: arvironmant lempeniuee (22 « 3)°C and humidity < 70%.

Calation Equipmant used (MATE crifical for caltiration)

| Primary Standards D Cal Do {Canicate Mo Schadisled Calitiration
Povesr moter EPM-1424 GEITAANT04 05-Dct-11 (Mo, 217-01451) Ded-12
Poweer gsnact HP B4LE1A LES3T202TES 05-Det-11 (Mo, 217-01451) Oict12
Radurence 20 dB Altoruntor SN 5058 (0] ET-Ma-12 MNo, 21707530} Apr-13
Typo-N mismatch combiration SN: B0aT 2/ 0EIFT FT-War=12 [No., 21701533} Apr-13
Aadarancs Probe ESI0NVI BN 3208 30-Dac-11 (Mo, ES3-2205_Docl1) Dac-12
DAE4 SN B0 2T-Jure12 (Mo, DAE4-801_Juni2) Jun-13

Standards (] ] Chiach Daie (in housa) Sehdulsd Chack
Pownr sansor HP B4814 MYaigaz T 18-Dict-02 (in house check Det-11) In Feouse check: Oct-13
AF gansmice HAS SMT-06 100005 D4-Aug-8 (in housa chock Oce-11) I P chabok: Oct-13
Metwaork Analyrer HP BIS3E USITI80585 54206 18-0c-01 (i housn chack Dgl-11) I Pt chack: Oet-12

Hama Funciaon Bignatur
Calitented ty: Dimece lliey Laborntary Technican 5’8 ‘YJLL
AS

Appeoved by: Kaljn Pokovic Techrical Managar

This calbration cedificate shall not be mproduced axcept in full withoo wiitten approval of 1he laboratony.

2

besued: Juty 11, 2012
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Calibration Laboratory of

! & N ”, S Schweizerischer Kalibrierdienst
Schmid & Partner iﬁé c Service suisse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’,,(’ !ff:'\“\\@:‘“ S swiss Calibration Service
T T
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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) |IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) 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.

e 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.

s 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.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

o GAR 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.8.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 405+6 % 0.89 mho/m + 6 %
Head TSL temperature change during test <05°C - R
SAR result with Head TSL
SAR averaged over 1 cm’® (1 g) of Head TSL Condition
SAR measured 250 mW input power 231 mW/g
SAR for nominal Head TSL parameters normalized to 1W 9,27 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.51mW/g
SAR for nominal Head TSL parameters normalized to 1W 6.06 mW /g = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 533+6% 0.99 mho/m + 6 %
Body TSL temperature change during test =05°C - e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 243mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.50 mW / g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.60mW /g
SAR for nominal Body TSL parameters normalized to 1W 6.20 mW / g  16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 51.70Q-3.7jQ
Return Loss -28.0dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4750Q-5.1jQ
Return Loss -24.7 dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.398 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.

Mo 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 July 22, 2011
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DASYS Validation Report for Head TSL

Date: 10.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DB3SV2 - SN: 4d138

Communication System: CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = 0.89 mho/m; g = 40.5; p = 1000 kgfm"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANS] C63.19-2007)

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 30,12.2011;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« FElectronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flat Phantom 4.9L; Type: QDOD0P49AA; Senal: 1001
= DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 57.222 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.408 mW/ig

SAR(L g) = 231 mW/g; SAR(I0 g) = L.51 mW/g

Maximum value of SAR (measured) = 2.70 mWi/g

-5

s

<1500

0dB =2.70 mW/g = £.63 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bedy TSL
Date: 10.07.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D335V - SN: 4d138

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.99 mho/m; g = 53.3; p = 1000 kgfﬂ'll
Phantom section; Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY 52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
«  Phantom: Flat Phantom 4.9L; Type: QDOOOPA9AA; Serial: 1001
« DASY52 52.8.1(838); SEMCAD X 14.6.5(6469)

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 = 55.568 Vim; Power Drift =0.01 dB

Peak SAR (extrapolated) = 3.546 mWig

SARI(L g) = 2.43 mW/g; SAR(10 g) = L6 mWig

Maximum value of SAR {measured) = 2.83 mW/g

T

<188

aan

aaa

(ha ]

-1E80

0dB = 2.583 mW/g =9.04 dB mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of _\:c“'@"z} g Schweizerischer Kalibrierdienst
Schmid & Partner ilB\\“é'//Mﬁ G Service suisse détalonnage
Engineering AG = o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 5—,‘ ;?’-‘Q\\\..\-‘ S swiss Calibration Service
flplon®
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: 'SCS 108

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) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

e 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 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.

e FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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.

s 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%.
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Measurement Conditions
DASY sy 1 configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.1
Extrapolation Advanced Extrapolation
Phantom Madular 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 applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 39.9+6% 1.38 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 9.70mW /g
SAR for nominal Head TSL parameters normalized to 1W 39.1 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 513mW /g
SAR for nominal Head TSL parameters normalized to 1W 20.6 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters {(22.0+0.2)°C 526+6% 1.52 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 10.1mW/g
SAR for nominal Body TSL parameters normalized to 1W 40.3 mW /g +17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.34mW /g
SAR for nominal Body TSL parameters normalized to 1W 21.3 mW /g =16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 53.0Q+54jQ
Return Loss -24.4 dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 49.00+5.9Q
Return Loss -243dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.198 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 December 20, 2011
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DASYS5 Validation Report for Head TSL

Date: 11.07.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d158

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: { = 1900 MHz; o = 1.38 mhofm; g = 39.9; p = 1000 kg,fm"
Phantom section: Flat Section

Measurement Standard: DASY'S (IEEETEC/ANSI C63.19-2007)

DASYS52 Configuration:
=  Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2011;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
= DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96,671 Vim; Power Drift = 0.09 dB

Penk SAR (extrapolated) = 17.315 mW/g

SAR(] g) = 9.7 mW/g: SAR(10 g) = 5.13 mWig

Maximum value of SAR (measured) = 12.0 mWi/g

-4.00

1200

=16.40

0dB = 12.0 mW/g = 21.58 dB mW/g

Cartificabe No: D1900V2-5d158_Jul12 Page 5ol B

SGS Koea Co,, Lid ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 4563—040 KOREA t+8231 4285700 £+8231427 2370 wwv.kr.sgs.comvee

Mermber of SGS Group(Sociéte Générale de Suvellance)



Report File No.:  F690501/RF-SAR002083-A2
Date of Issue : 2013-05-23
Page : 121 /147

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 11.07.2012

Test Labaratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN: 54158

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.52 mho/m; & = 52.6; p = 1000 kg.n'ml
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEMTEC/ANST C63,19-2007)

DASY 52 Configuration;

Probe: ES3DV3 - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2011;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
DASYS2 52.8.1(838); SEMCAD X 14.6.5(646%)

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 = 95,435 Vim; Power Dnft = 0.00 dB

Peak SAR (extrapolated) = 17.558 mW/ig

SAR(1 g) = 10.1 mWig; SAR(10 g) =5.34 mW/g

Maximum value of SAR (measured) = 12.7 mWig

G
-1.58
-1.20
050
- /
18,80 e
0dB = 12,7 mW/g = 22.08 dB mW/g
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Impedance Measurement Plot for Body TSL
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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)

b)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

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.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.1
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 38.2 1.80 mho/m
Measured Head TSL parameters (22.0x0.2) °C 403 =6 % 1.85 mho/m + 6 %
Head TSL temperature change during test <05°C = e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.3mW /g

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+02)°C 52.3+6% 1.99 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 127mW /g

SAR for nominal Head TSL parameters

normalized to 1W

52.8 mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.19mW /g

SAR for nominal Head TSL parameters

normalized to 1W

24.7 mW /g = 16.5 % (k=2)

SAR for nominal Body TSL parameters

normalized to 1W

50.2 mW /g + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5895mW /g

SAR for nominal Body TSL parameters

normalized to 1W

23.6 mW /g = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 533Q+386j0
Return Loss -26.4 dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4990 +51jQ
Return Loss -25.8dB
General Antenna Parameters and Design
Electrical Delay (one direction) | 1.153 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.

Mo 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 May 07, 2003
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DASYS5 Validation Report for Head TSL

Date: 17.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 734

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.85 mho/m; ¢, = 40.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS ([EEEMEC/ANSI C63.19-2007)

DASY52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
= DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=3mm, dy=5mm, dz=5mm

Reference Value = 97,190 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 27.316 mW/g

SAR(I g) = 13.3 mW/g; SAR(I0 g) = 6.19 mW/g

Maximum value of SAR (measured) = 16.9 mW/g

AL

L]
Tr82

0dB = 16.9 mW/g = 24.56 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 15.05.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 7TM

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; o = 1.99 mho/m; & = 52.3; p = 1000 kg.fml
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMTEC/ANSI C63.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2011;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: (:4.07.2011
+ Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Senal; 1002
= DASYS252.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 95.201 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.791 mW/g

SAR(I g) =127 mW/g; SAR(10 g) =595 mW/g

Maximum value of SAR (measured) = 16.8 mWig

g

~L00

‘1838

I MAES
0dB = 16.8 mW/g=24.51 dB mW/g
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Impedance Measurement Plot for Body TSL
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The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral 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) |IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

b) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

e 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 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.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.5

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz = 1 MHz
5300 MHz = 1 MHz
Frequency 5500 MHz £ 1 MHz
5600 MHz £ 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 344x6% 4.52 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em® (1 g) of Head TSL Caondition
SAR measured 100 mW input power 8.26 W/kg
SAR for nominal Head TSL parameters normalized to 1W 81.8 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.36 W/kg
SAR for nominal Head TSL parameters normalized to 1W 23.3 Wikg + 19.5 % (k=2)
Certificate No: D5GHzV2-1106_Mar13 Page 3 of 16
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Head TSL parameters at 5300 MHz
The following parameiers and calculations were appled.
Temperatura Parmittivity Conductivity

MNominal Head TSL parameters 220°C 359 4,78 mhao/m

Measured Head TSL parameters (220£02)"C HM3I2E8% 4.62 mho/m + 8 %%

Head TSL temperature change during test <05°C anee -
SAR result with Head TSL at 5300 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condithon

SAR moasured 100 mW inpul power B.42 Wikg

S5AR for nominal Head TSL parameters normalized to 1W 83.3 W/ kg £ 19.9 % (k=2)

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

SAR measured 100 mW input powar 2.40 Wikg

SAR for nominal Head TSL parameters normalized o 1W 23.7 Wikg = 18.5 % [k=2)
Head TSL parameters at 5500 MHz

The following paramaters and calculations were epplied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 358 4,96 mham

Measured Head TSL parametors (220+02)"C D=6 % 4.80 mhofm = & %

Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5500 MHz

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

SARA measured 100 mW input power B84 Wikg

SAR for nominal Head TSL paramators normalized to 1W 85.4 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 248 Wikg

SAR for nominal Head TSL parameters normalized to 1TW 24.3 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The lollowing paramaters and calculations were appliad.
Temperature Permittivity Canductivity

Nominal Head TSL parameters a20"c 355 £.07 mho/m

Measured Head TSL parametors 220+02)"C 339:68% 4.91 mha'm + 8 %

Head TSL temperature change during test <05°C b s
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 em” (1 g) of Head TSL Condition

S5AR measured 100 mW inpat power B.55 Wikg

SAR for nominal Head TSL parameters normalized to 1W 84.6 Wikg = 18.9 % (ka2)

SAR averaged over 10 em” (10 g) of Hoad TSL condition

S5AR measured 100 mW inpat power 2.43 Wikg

SAR for nominal Head TSL paramators nomalized to 1W 24.0 Wikg = 18.5 % (k=2)
Head TSL parameters at 5800 MHz

Tha lollowing parameters and calculations wers applied.
Temperature Poermittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mha/m

Measured Hoad TSL parameters (22.0=0.2)"C BE=2E6% 5.11 mha'm = & %

Head TSL temperature change during test <05°C — e
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” {1 g) of Head TSL Congilion

SAR maasurad 100 mW input powar 8.21 Wikg

SAR for nominal Head TSL paramatars nomalized to 1W B1.2 Wikg = 16.9 % (k=2)

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

SAR measurad 100 mW inpul powar 2.33 Wikg

SAR for nominal Head TSL paramedars normalized o 1W 23.0 Wikg = 16.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following paramaters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220G 49.0 5.30 mha/m

Measured Body TSL parameters (220£02)°C 47026 % 5.42 mho/m + & %

Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm® (1 g} of Body TSL Condition

SAR measured 100 mW input power 7.55 Wikg

SAH for nominal Body TSL parameters nesmalized to 1W 74.9 Wikg = 19.9 % (k=2)

Emmmgldmm:m’ (10 g} of Body TSL condition

SAR measured 100 mW input power 211 Wikg

SAR for nominal Body TSL parameters notmalized to 1W 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations wore applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 20°C 489 5.42 mho/m

Measured Body TSL parameters (22.0£02)°C 469 6% 5.55 mho/m x 6 %

Body TSL temperature change during test =05"C - -
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Caondition

SAR measured 100 mW input power T.74 Wikg

SAR for nominal Body TSL paramatans normalized to 1W 76.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition

SAR measured 100 miW input power 217 Wikg

SAR for nominal Bedy TSL parametons normalized to 1W 21.5 Wikg = 19.5 % (ka2)
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Body TSL parameters at 5500 MHz
Tha foliowing parameters and calculations were applied.
Temperature Parmittivity Caonductivity

Nominal Body TSL paramaters 204 486 5,85 mhoim

Measured Body TSL parameters (220=02)°C 46526% 5,80 mho/m + 8 %

Body TSL temperature change during test <05°C — ErrS
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em” |1 g) of Body TSL Gondition

SAR measured 100 mW input powar B.14 Wikg

SAR for nominal Body TSL paramaiors normalized 1o 1W BO.B Wikg = 19,9 % (k2]

SAR averaged over 10 em” (10 g} of Body TSL condition

SAR moasured 100 mW input power 2.25 Wikg

SAH for nominal Body TSL paramaters nesmalizgd to 1W 223 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperaturs Permittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mho/m

Measured Body TSL parameters (22.0=0.2)°C 464 6% 594 mhomz6%

Body TSL temperature change during test <050 e e
SAR result with Body TSL at 5600 MHz

Slﬂmgndnm'lnn"{‘l a) of Body TSL Condition

SAA measunoed 100 mW input power 8.20 Wikg

SAR for nominal Body TSL paramaters nommalized to 1W 81.4 Wikg = 19.9 % (k=2)

Hﬂmmgudmm:m‘{mg]nlﬂndym condition

SAR measured 100 MW input power 2.27 Wikg

SAR for nominal Body TSL parameters nosmalized to TW 2.5 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following p ters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2) °C 46.1 6% 6.21 mho/m+6 %
Body TSL temperature change during test <0.5°C - —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.57 Wikg
SAR for nominal Body TSL parameters normalized to 1W 75.1 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.09 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 19.5 % (k=2)
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Antenna Parameters with Head TSL at 5200 MHz
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Impedance, transformed to feed point 501 Q-9.7|Q

Return Loss -20.3dB
Antenna Parameters with Head TSL at 5300 MHz

Impedance, transformed to feed point 5040Q-39jQ

Return Loss -28.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 4900-4.1jQ

Return Loss -27.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5390-51jQ

Return Loss -24.3dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5450-14jQ

Return Loss -26.9dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 5030-9.3jQ

Return Loss -20.6dB
Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point 5090-32jQ

Return Loss -20.8dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 4970-25j0

Retum Loss -319dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5450Q-42jQ

Return Loss -246dB
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Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed to feed point 5440Q+10j2
Return Loss -27.2dB
General Antenna Parameters and Design
Electrical Delay {one direction) 1.198 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 March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 15.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 4.52 S/m; g, = 34 4; p=1000 kg/m* , Medium parameters
used: f = 5300 MHz; o = 4.62 Sfm & =34.3; p = 1000 kg/m® , Medium parameters used: f = 5500 MHz: 6 =
4.8 S/m; 8= 34; p= 1000 kg/m’ , Medium parameters used: f = 5600 MHz; 6 =4.91 S/m; g, = 33 9 p=
1000 kg/m* , Medium parameters used: f = 5800 MHz; o = 5.11 S/m; & = 33.6; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41); Calibrated: 28.12.2012, ConvF(5.1, 5.1, 5.1);
Calibrated: 28.12.2012, ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.76, 4.76, 4.76);
Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28.12.2012;

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 27.06.2012

= Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001
= DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.348 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.6 W/kg

SAR(1 g) = 8.26 W/kg; SAR(10 g) = 2.36 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.418 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 32.1 W/kg

SAR(1 g) = 8.42 W/kg; SAR(10 g) = 2.4 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.553 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 8.64 W/kg; SAR(10 g) = 2.46 W/kg

Maximum value of SAR (measured) = 20.5 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dr=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,766 Vim: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR(1 g) = 8.55 W/kg; SAR(10 g) = 2.43 Wikg

Maximum value of SAR (measured) = 20.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62.008 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 34.5 Wikg

SAR(I g) = 8.21 Wkg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 20,0 Wikg

o
-4.00

-12.00

-1ian

2400

-30.09

0 dB = 20,0 Wkg = 13.01 dBW/kg
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Impedance Measurement Plot for Head TSL

15 Her 2843 14053035

EHD 514 & U FE L ESESS 6 ~97324 8 L1448 pF 5 206,049 009 HHz
P 0
L] r - N = -
Bt / h } xy CHY Markors
i ) « T = BEEINS o
. ' ) X =2.9336 a
Cor J[ ' o - - 538028 GH=
. g ¢ kel
1| i * - i 550009 GHz
.., R TTAES W “334224
i \ - b SE0009 OHz
G “fesayg Zasane
., e z
Hld ~— o
CHz %21 igs 0 aB/REF -30 &9 L-30263 8 T 200000 B9 MHz
!
1 CH2 Hark ers
i 2-28.7%51 g8
Cor | S He80 ans
i | 4 27509 0D
T = [ 550000 &z
A ———t— =] |
N ¥ s | AR
E 5=-26.924 B
I S.00008 GHx
Hid 1
i
START 5 802.800 080 Mz ETOF 6 BRE. 088 080
Cartificate Mo: D5GHzV2-1106_Mari3 Page 13 0f 18
SGS Korea Co,, Lid ##18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 4563—040 KOREA t+8231 4285700 £+8231427 2370 wwv.kr.sgs.com/ee

Member of SGS Group(Socéte Générale de Suvellance)



Report File No. :  F690501/RF-SAR002083-A2
Date of Issue : 2013-05-23
Page : 145 /147

DASYS5 Validation Report for Body TSL

Date: 14.03.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500 MHz,
Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.42 Sa’m &=47; p=1000 kg/m* , Medium parameters used: f
= 5300 MHz; 6 = 5.55 S/m; s,—46 9; p= 1000 kg/m’ , Medium parameters used: f = 5500 MHz; 6 = 5.8
S/m; E, 46.5; p = 1000 kg/m* , Medium parameters used: f = 5600 MHz; 6 = 5.94 S/m; ar 46.4; p = 1000
kg/m® , Medium parameters used: f = 5800 MHz; 6 = 6.21 S/m; & = 46.1; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.67, 4.67,
4.67); Calibrated: 28.12.2012, ConvF(4.43, 4.43, 4.43); Calibrated: 28.12.2012, ConvF(4.22, 4,22,
4.22); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 27.06.2012

= Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002
= DASYS52 52.8.5(1059); SEMCAD X 14.6.8(7028)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.488 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 29.8 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 17.6 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.529 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) =7.74 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.873 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 35.1 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.25 W/kg

Maximum value of SAR (measured) = 19.7 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 59,492 Vim; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 36.4 Wikg

SAR(1 gl = 8.2 Wikg: SAR(10 g) = 2.27 Wikg

Maximum value of SAR (measured) = 20.1 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56,370 Vim:; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 35.1 Wrkg

SAR(1 g) = 7.57 W/keg; SAR(10 g) = 2.09 Wikg

Maximum value of SAR (measured) = 18.7 Wikg

6.0
-12.00
“1E.00
“24.00
30,00
0dB = 18.7 Wikg = 12.72 dBW/kg
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Impedance Measurement Plot for Body TSL
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