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16.5.20 GSM 1900-BodyWorn-Back-High
Date/Time: 2012-10-10 19:02:25
Test Laboratory: SGS-GSM
S911 Lola GSM 1900 BodyWron Back High
DUT: S911 Lola; Type: GSM; Serial: /
Communication System: PCS1900-GSM Mode; Frequency: 1909.8 MHz;Duty Cycle: 1:8.3

Medium: HSL1900-Body Medium parameters used (interpolated): f = 1909.8 MHz; o = 1.61 mho/m; g, = 50;
p = 1000 kg/m?*
Phantom section: Flat Section
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(4.8, 4.8, 4.8); Calibrated: 2011-11-23

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE3 Sn569; Calibrated: 2011-11-16

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

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

Back High/Area Scan (51x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.440 mW/g

Back High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.3 V/m; Power Drift = -0.284 dB

Peak SAR (extrapolated) = 0.520 W/kg

SAR(1 g) = 0.398 mW/g; SAR(10 g) = 0.257 mW/g

Maximum value of SAR (measured) = 0.442 mW/g

dB
— 0.000

— -2.80

-b.60

-8.40

-11.2

-14.0

0dB = 0.442mW/g
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16.5.21 GSM 1900-BodyWorn-Back-Low
Date/Time: 2012-10-10 19:41:35
Test Laboratory: SGS-GSM
S911 Lola GSM 1900 BodyWron Back Low
DUT: S911 Lola; Type: GSM; Serial: /
Communication System: PCS1900-GSM Mode; Frequency: 1850.2 MHz;Duty Cycle: 1:8.3

Medium: HSL1900-Body Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.55 mho/m; ¢, =
50.2; p = 1000 kg/m®
Phantom section: Flat Section
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(4.8, 4.8, 4.8); Calibrated: 2011-11-23

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE3 Sn569; Calibrated: 2011-11-16

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

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

Back Low/Area Scan (51x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.638 mW/g

Back Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 18.0 V/m; Power Drift = -0.283 dB

Peak SAR (extrapolated) = 0.747 W/kg

SAR(1 g) = 0.566 mW/g; SAR(10 g) = 0.367 mW/g

Maximum value of SAR (measured) = 0.640 mW/g

db
— 0.000

—-2.80

-h.60

-8.40

-11.2

-14.0

0dB =0.640mW/g
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16.5.22 GSM 1900+GPRS 2TS-BodyWorn-Back-Low

Date/Time: 2012-10-10 20:35:36
Test Laboratory: SGS-GSM
S911 Lola GPRS 1900 2TS BodyWron Back Low
DUT: S911 Lola; Type: GSM; Serial: /

Communication System: PCS1900-GPRS Mode(4 ts); Frequency: 1850.2 MHz;Duty Cycle: 1:4.15
Medium: HSL1900-Body Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.55 mho/m; ¢, =
50.2; p = 1000 kg/m®
Phantom section: Flat Section
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(4.8, 4.8, 4.8); Calibrated: 2011-11-23

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE3 Sn569; Calibrated: 2011-11-16

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

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

Back Low/Area Scan (51x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.876 mW/g

Back Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17.5 V/m; Power Drift = -0.329 dB

Peak SAR (extrapolated) = 0.923 W/kg

SAR(1 g) = 0.754 mW/g; SAR(10 g) = 0.496 mW/g

Maximum value of SAR (measured) = 0.834 mW/g
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16. Identification of Samples
Product Definition Production Unit
Device Type Portable
Product Name S911 Lola
Mode Name 891 1 LOla
Brand Name S911 Lola
Final Hardware Version V2
Final Software Version 01.10.14
Battery Type Lion Battery
3.7V
Antenna Type Inner antenna
GSM Frequency Bands Tx: 824~849MHz
GSM850
Rx: 869~894MHz
Tx:1850~1910MHz
PCS1900
Rx:1930~1990MHz
Modulation Mode GMSK
GSM850 4
GSM / GPRS/EGPRS Power Class
PCS1900 1
GPRS Multislot class 10
EGPRS Multislot class Not supported
IMEI NA
Date of receipt 09-26,2012
Date of Testing Start 10-07,2012
Date of Testing End 10-10,2012
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17. Photographs of EUT
Fig.18-2 Back Side of EUT
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Fig.A-2a Photograph of the Tissue Simulant
Liquid depth 15cm for Head
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Fig.A-2b Photograph of the Tissue Simulant
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Fig.A-2a Photograph of the Tissue Simulant Fig.A-2b  Photograph of the Tissue Simulant
Liquid depth 15cm for Body Worn Liquid depth 15cm for Body Worn

Fig.A-3a Photograph of the Left Hand Side Cheek status

Fig.A-3b Photograph of the Left Hand Side Tilted status

SHEMC

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd No. 588, West Jindu Road, Shanghai, China 201612
Testing Center-EMC Laboratory ISl I FAVI T 4 #4425 588 ) ﬁl“';ﬂ: 201612

(86 -21) 61915664
(86 -21) 61915664

t f (86-21)61915678  ww.cn.sgs.com
t f (86-21)61915678  ee.shanghai@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: SHEM120900142610
Issue Date: 10-22, 2012
Page 49 of 93

de

Fig.A-3c Photograph of the Right Hand Side Cheek status

-

Fig.A-3d Photograph of the Right Hand Side Tilted status

Fig.A-3e Photograph of the Body Worn status-front
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Fig.A-3f Photograph of the Body Worn status-rear
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Annex B Tissue Simulant Liquid
Annex B.1 Recipes for Tissue Simulant
Liquid

The bellowing tables give the recipes for tissue simulating liquids to be used in different frequency bands.
Frequency (MHz) 835 900 1800-2000 2450
Tissue Type Head Body Head Body Head | Body Head Body

Ingredient (% by weight)
Water 40.30 50.75 40.30 50.75 55.24 7017 62.7 73.26
Salt (NaCl) 1.38 0.94 1.38 0.94 0.31 0.39 0.5 0.04
Sucrose 57.90 48.21 57.90 48.21 0 0 0 0
HEC 0.24 0 0.24 0 0 0 0 0
Bactericide 0.18 0.10 0.10 0.10 0 0 0 0
DGBE 0 0 0 0 44.45 29.44 36.8 26.7
Measurement dielectric parameters
Dielectric Constant 41.9 55.0 411 54.5 39.2 53.2 39.8 52.5
Conductivity (S/m) 0.93 0.97 1.04 1.06 1.45 1.59 1.88 1.78
Target values

Dielectric Constant 41.5 55.2 41.5 55.0 40.0 53.3 39.2 52.7
Conductivity (S/m) 0.90 0.97 0.97 1.05 1.40 1.52 1.80 1.95
Salt: 997% Pure Sodium Chloride Sucrose: 98" % Pure Sucrose
Water: De-ionized, 16 MQ" resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]

Table B-1 Recipe of Tissue Simulat Liquid
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Annex B.2

Simulant Liquid

Measurement for Tissue

The dielectric properties for this Tissue Simulant Liquids were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction with Agilent E5071B Network Analyzer
(300 KHz-8500 MHz). The Conductivity (o) and Permittivity (p) are listed in Table 1.For the SAR measurement given
in this report. The temperature variation of the Tissue Simulant Liquids was 2212 °C.

Frequency . _ Permittivity Conductivity
Tissue Type Limit/Measured Temp (°C)
(MHz) (P) (o)
L. 41.5+5% 0.90+5% 2212
Recommended Limit
835 Head (39.43~43.58) | (0.855~0.945)
Measured, 10-07,2012 41.5 0.878 21.4
L. 55.2+5% 0.9715% 2212
Recommended Limit
835 Body (52.44~57.96) | (0.922~1.02)
Measured, 10-07,2012 56.5 0.988 21.5
L. 40.015% 1.405% 2212
Recommended Limit
1900 Head (38.0~42.0) (1.33~1.47)
Measured, 10-10,2012 411 1.44 21.3
L. 53.3t5% 1.52+5% 2212
Recommended Limit
1900 Body (50.64~55.97) (1.44~1.60)
Measured, 10-10,2012 50 1.56 21.6
Table B-2 Measurement result of Tissue electric parameters
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Annex C SAR System Validation

The microwave circuit arrangement for system verification is sketched in Fig. C-1. The daily
system accuracy verification occurs within the flat section of the SAM phantom. A SAR
measurement was performed to see if the measured SAR was within +/- 10% from the target
SAR values. These tests were done at 835&1900MHz. The tests were conducted on the same
days as the measurement of the EUT. The obtained results from the system accuracy verification
are displayed in the table C-1 (A power level of 250mw was input to the dipole antenna). During
the tests, the ambient temperature of the laboratory was in the range 22°C, the relative humidity
was in the range 60% and the liquid depth above the ear reference points was above 15 cm in all
the cases. It is seen that the system is operating within its specification, as the results are within

acceptable tolerance of the reference values.
‘ Dipole

D
C Attl
PM1
Fig. C-1 the microwave circuit arrangement used for SAR system verification
A. Agilent E4438C Signal Generator
B. Mini-Circuit ZHL-42 Preamplifier
C. Mini-Circuit VLF-2500+ Low Pass
Filter
D. Mini-Circuits ZABDC20-252H-N+
Bi-DIR Coupling
PM1. Power Sensor NRP-Z92
PM2. Agilent Model E4416A Power Meter
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PM3. Power Sensor NRP-Z92
Validation | Frequency Tissue Limit/Measurement
Kit (MHz) Type Condition Recommended/Measured 19
Calibration data 2.34
Nomalized to TmW ((for nominal o 9.36+x10%
Recommended Limit
Head TSL parameters) (8.42~10.30)
D835V2 835 Head
Nomalized to 1W(for nominal 9.36
Head TSL parameters) |
250mW input power Measured, 10-07, 2012 2.34
Calibration data 2.43
Nomalized to TmW/((for nominal o 9.72+10%
Recommended Limit
Head TSL parameters) (8.75~10.69)
D835V2 835 Body -
Nomalized to 1W(for nominal 9.72
Head TSL parameters) )
250mW input power Measured, 10-07, 2012 2.43
Calibration data 10.1
Nomalized to TmW (for nominal o 40.4+10%
Recommended Limit
Head TSL parameters) (36.36~44.44)
D1900V2 1900 Head
Nomalized to 1W(for nominal 41.2
Head TSL parameters) )
250mW input power Measured, 10-10, 2012 10.3
Calibration data 10.6
Nomalized to TmW (for nominal o 42.4+10%
Recommended Limit
Head TSL parameters) (38.16~46.64)
D1900V2 1900 Body
Nomalized to 1W(for nominal 49.4
Head TSL parameters) |
250mW input power Measured, 10-10, 2012 10.6

Table C-1 SAR System Validation Result
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System Validation for 835MHz-Head
Date/Time: 2012-10-07 11:30:22

Test Laboratory: SGS-GSM
System Performance Check at 835MHz Head
DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN:4d070
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: HSL900_ Head Medium parameters used: f = 835 MHz; o = 0.878 mho/m; g, = 41.5; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(6.09, 6.09, 6.09); Calibrated: 2011-11-23

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE3 Sn569; Calibrated: 2011-11-16

¢ Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

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

d=15mm, Pin=250mW/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.51 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 41.0 V/m; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 3.57 W/kg

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.52 mW/g

Maximum value of SAR (measured) = 2.51 mW/g

dB
— 0.000

— -2.08

-4.16

-6.24

-8.32

-10.4

0dB =2.51mW/g
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System Validation for 835MHz-Body
Date/Time: 2012-10-07 16:40:03

Test Laboratory: SGS-GSM
System Performance Check at 835MHz Body
DUT: Dipole 835MHz; Type: D835V2; Serial: D835V2 - SN:4d070
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: HSL835_Body Medium parameters used: f = 835 MHz; o = 0.988 mho/m; g, = 56.5; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(6.13, 6.13, 6.13); Calibrated: 2011-11-23

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE3 Sn569; Calibrated: 2011-11-16

¢ Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

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

d=15mm, Pin=250mW 2/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.60 mW/g

d=15mm, Pin=250mW /Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 51.7 V/m; Power Drift = 0.017 dB

Peak SAR (extrapolated) = 3.67 W/kg

SAR(1 g) = 2.43 mW/g; SAR(10 g) = 1.59 mW/g

Maximum value of SAR (measured) = 2.62 mW/g

dB
— 0.000

— -2.02

-4.04

-6.06

-8.08

-10.1

0 dB =2.62mW/g
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System Validation for 1900MHz-Head
Date/Time: 2012-10-10 15:01:17

Test Laboratory: SGS-GSM
System Performance Check at 1900 MHz Head
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d028
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: HSL1900-Head Medium parameters used: f = 1900 MHz; o = 1.44 mho/m; g, = 41.1; p = 1000
kg/m®
Phantom section: Flat Section
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(5.13, 5.13, 5.13); Calibrated: 2011-11-23

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE3 Sn569; Calibrated: 2011-11-16

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

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

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.2 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 80.3 V/m; Power Drift =-0.017 dB

Peak SAR (extrapolated) = 19.5 W/kg

SAR(1 g) = 10.3 mW/g; SAR(10 g) = 5.29 mW/g

Maximum value of SAR (measured) = 11.5 mW/g

dB
— 0.000

— -3.h8

-f. 16

-10.7

-14.3

-17.9

0dB =11.5mW/g
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System Validation for 1900MHz-Body

Date/Time: 2012-10-10 19:55:24

Test Laboratory: SGS-GSM
System Performance Check at 1900 MHz Body
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d028
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: HSL1900-Body Medium parameters used: f = 1900 MHz; o = 1.56 mho/m; g, = 50; p = 1000 kg/m3
Phantom section: Flat Section
DASY4 Configuration:

e Probe: ES3DV3 - SN3088; ConvF(4.8, 4.8, 4.8); Calibrated: 2011-11-23

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE3 Sn569; Calibrated: 2011-11-16

e Phantom: SAM 12; Type: SAM V4.0; Serial: TP-1283

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

d=10mm, Pin=250mW/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.7 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 76.0 V/m; Power Drift = 0.012 dB

Peak SAR (extrapolated) = 19.6 W/kg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5.43 mW/g

Maximum value of SAR (measured) = 11.8 mW/g

dB
— 0.000

—-3.h2

-7.04

-10.6

-14.1

-17.6

0dB =11.8mW/g
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Annex D Description of Test Position

Annex D.1 SAM Phantom Shape

RE@LE LEQRE

Figure D-1 front, back, and side views of SAM (model for the phantom shell). Full-head model is for illustration
purposes only-procedures in this recommended practice are intended primarily for the phantom setup of Figure D-2.

Note: The center strip including the nose region has a different thickness tolerance.

SUgUs

Figure D-2 Sagittally bisected phantom with extended perimeter (shown placed on its side as used for SAR

80- 100 nun

measurements)

EEC

ar reference point
L - entrance to ear canal

Figure D-3 Close-up side view of phantom
showing the ear region, N-F and B-M lines,

Figure D-4 Side view of the phantom showing
relevant markings and seven cross-sectional

and seven cross-sectional plane locations plane locations
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Annex D.2 EUT constructions
verlical vertical
center line center ling
AWS2
horizontal
line ;.l/li' \\ e
A acoustic
acousie _ oulputl
output B bottom of ms
bottom of handset =- B
/ handset \- ]
LT
Wyl
Figure D-5a Handset vertical and Figure D-5b Handset vertical and
horizontal reference lines-“fixed case” horizontal reference lines-“clam-shell case”

Annex D.3 Definition of the “cheek” position

a) Position the device with the vertical centre line of the body of the device and the horizontal line
crossing the centre of the ear piece in a plane parallel to the sagittal plane of the phantom ("initial
position" see Figure 1-7). While maintaining the device in this plane, align the vertical centre line
with the reference plane containing the three ear and mouth reference points (M, RE and LE) and
align the centre of the ear piece with the line RE-LE;

b) Translate the mobile phone box towards the phantom with the ear piece aligned with the line
LE-RE until the phone touches the ear. While maintaining the device in the reference plane and
maintaining the phone contact with the ear, move the bottom of the box until any point on the front
side is in contact with the cheek of the phantom or until contact with the ear is lost.

Annex D.4 Definition of the “tilted” position
a) Position the device in the “cheek” position described above;

b) While maintaining the device in the reference plane described above and pivoting against the
ear, move it outward away from the mouth by an angle of 15 degrees or until contact with the ear is
lost.
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Beference plane

Figure D-6 Definition of the reference lines and points, on the phone and on the phantom and initial position

Front view

U
I

— \ Contre line
.

Top view

Cheek position ~ Tilt position

Figure D-7 “Cheek” and “tilt” positions of the mobile phone on the left side
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Annex E Calibration certificate
Annex E.1 Probe Calibration certificate
ca“hl:ﬂﬁﬂﬁ Lﬂbﬂmtﬂw UT 5 Belvweirardscher Kallbrlerdianat
S-l:ahm!d & Partner [ Service suisse d'étslonnage
Engineering AG g Servizio svizzero di taratura
Zeughaussirassa 43, B004 Zurich, Switzeriand ‘Bwins Calibration Service
Accradited by tho Swisa Acoredilalion Servios (SA5) Acoreditstion No.. SCS 108
The Swiss Accreditation Service ks ong of the signatores to the EA
Multilsteral Agresmant tor the recogithon of calibration cortificates
cien:  SGS-SH (Auden) Certificate Mo: ES3-3088_Nov11
CALIBRATION CERTIFICATE ]
—
Cihjact ES3003 - SM-ANAR
Caltratlon procediesis) QA CAL-01.v8, QA CAL-23.vd, QA CAL-25v4
Calibration procadure for dosimetric E-field probaes
Calitrasion date: Novernber 23, 2011
This calitvaion centificatln domuments i raceatity 10 natioeal standarnds, which realze tha physical unils of measurements (31)
Thir maasummants and e uncaksriet with canfidenca probabiify ara givan an b flerwing sapies aod aro pard of tha codificpia
Al calitwations have baon conducted i e cided kaborlary facilty: envionment lemperaiung (22 2 3)°C ard humidiy < T0%,
Calitwation Equipmem usad (WETE cotical or calivration)
Primay St r] cun-wrf‘_m::_____ Ma.j Soheduler Calbw
Powss meter E44158 (GEA1HGRTA 3-Mar-11 (Ko 217-01372) Apr-12
Pogwes nensor E&4124 MY 41483087 3-Mar-11 (Mo, 21701373} Apr-12
Bofaanca 1A/ Altareaatie Rkl RENRE () BO-Mar-4 1 {Me, 21701308 Agr-ia L
Referance X0 4B A SN S50 (206 23-Mar-11 (o, 217-01367) Apr-12
Rafersnce 30 dB Alfenisibor SN 55120 (306) 28-Mar-11 (Mo, A701370) Apr-12
_Ralaronce Probe ES30VZ SH: 3013 28-Doc-10 (No. EE3-3013_Decid) Dac-11
DAE4 Sh; 654 F-May-11 (Mo, DAEE-54_May11) My 12
| Swccelary Seandands o | Gheck Dale (n houss) Schedued Chock
RF paneraior HP BE2AC LS4 U0 TO0 £-Aing-59 (in hawisa chack Apr-11) I heire chasck: Ape-13
Fatwitork Analyzer HP B7TS3E UE3TH0585 1B-Cret-01 {in howse chack Sct-11) I heume chock; Def-12
B i Name R Funclion Sagnatufe )
Calitraed by Jeton Kastas Labawratary Technican 1
o
g by Katia Powovkc Tachnical Managar %é? ﬁff-:if
|Issued: November 23, 2041
This caliwaSion cerificain shal net be reproduced axcepl in full wizhoul wiilken aparoval of e labomiory.,
Certificate No: E33-3088_MNow11 Pago 1ol 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Leughausstrasse 43, 8004 Zurich, Switzerland

Schwaizeriacher Kalibrierdienst
Service suisse d'étalonnage
Servizio swizzere di aratura
Swiss Callbration Sarvice

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

Glossary:

TSL tissue simulating liquid

NORM=y.z sansitivity in free space

ConvF sensitivity in TSL { NORMx,y.z

DCP diode compresaion point

oFE crewt facter {1/duty_cycla) of the RF aignal

ABC modulation dependent linearization paramesters

Folarization o rofation around probe axis

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

i.e., 8 =0 pormal to probe axis

Calibration is Performed According to the Following Standards:

2) |EEE 5td 15628-2003, *IEEE Recommendad Practice for Determining the Peak Spatial-Averaged Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, December 2003

b} IEC 62208-1, "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:

= NORMy.p.2: Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguids).
NORM,y,z are anly intermediate values, i.e., the uncertainties of NORM:,y.z does not affect the E>-field
uncertainty inside TSL (see below ComF).

*  NORM{Tx .2 = NORMx, Y, 2 * frequency_response (see Freguency Responsa Chart). This linearization is
implemeantad in DASY4 software versions later than 4.2, The uncertainty of the freguency response is included
in the stated uncerainty of ConmvF.

=  DCPxy.z: DCP are numerical linearization parameaters assnssed basad on the data of power sweep with CW
signal (no uncartainty required). DCP does not depend on frequency nor media.

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

*  Axyz Bey.z Cxyz VR .z A, B, G are numarical lineari zation 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.

s CoanvF and Boundary Effect Parameters: Assessed in flat phantomn using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical fisld distributions based on power
measuremeants for f = 800 MHz. The same setups are used for assassment 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 proba accuracy close to the boundary. The sensitivity in TSL comesponds
o NORMx, .z * ConvF wheraby the uncerainty carraspands o that given for ConvE. A frequency dependant
E‘?_lnvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100

z.

= Sphercal isolropy (30 deviation from izotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

s Sensor Offsel. The sensor offset corresponds 1o the offset of vidual measurement center from the probe tip
(on probe axis). No tolerance requirad.
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ES30WV3 = SN:-3088 Movambar 23, 2011
SN:3088
L}
Manufactured:  July 20, 2005
Calibrated: November 23, 2011
Calibrated for DASY/EASY Systems
{Mote: non-compatible with DASY2 systam!)
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ES3I0V 3=~ SN:3085

MNovembar 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Basic Calibration Parameters

Sensor X Sansor ¥ I Sensor Z Unc (k=2) |
Norm (uVi(Vimp)" 1.29 1.27 | 120 £ 10.1 %
[ DCF {mV]" G55 94.9 | 5.8
Modulation Calibration Parameters
uiD Communication System Name PAR A B C VR Une®
dB uE s my (h=2)
1000 | cw 000 [ % | ooo | oop 1.00 | 1477 | #25%
v | @00 0.00 100 | 1122
z [ ooo 0.00 | 1.00 | 1389

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 unceraintias of Monmx,y,Z do nol aMect the E-feld uncerainty inside TSL (see Pages 5 and B).

# Mumearical linaarization pararmeter: uncartainly not requined.

 Uncertainty is determined using the miax. devialion from linear response spplying reciangular distribulion and is expressed for the square of the

field vaiue.
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Calibration Parameter Determined in Head Tissue Simulating Media

Page 66 of 93

MNovember 23, 2011

i i Relative [ Conductivity Depth Unet. |
(MHz) Permittivity 18/} ConvF X | ConvF ¥ | ConvFZ | Alpha | {mm) {k=3)
835 41.5 0.90 6.09 £.09 809 | 0.80 1.00 | +120% ‘
900 41.5 0.97 o.96 5.96 5.96 .80 1.22 +120 %
1810 40.0 140 513 B.12 £13 Q.80 1.26 +12.0 %
| 1900 40.0 1,40 5.05 5.05 5.05 080 | 123 | £120%
1950 40.0 1.40 4.90 4.90 4.80 080 | 124 | £120%
2450 39.2 1.80 4.41 4.41 4.41 0.80 1.26 +12.0 %

* Freguancy validity of £ 100 MHz only applies for DASY wi.4 and higher (see Page 2), alse it i resiricted io & 50 Mz, The uncartainty is the RES

of the ConvF uncertanty at calibration fraguancy and the uncestainty for the indicated frequency band,
Al freguencies below 3 GHz, the validily of ssue parameters (¢ and o} can be rekaxed b + 10% f iquid compenestion formula is applied 1o

measured SAR values. At frequencies above 3 GHz, the validity of tissue paramebars (cand ) is resinicted 1o = 5%, The wcarainty s the RSS of

tha ConvE uncertairty lar indizaded {argat tissus parameleds.
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DASY/EASY - Parameters of Probe: ES3DV3- SN:3088

Calibration Parameter Determined in Body Tissue Simulating Media

| f(MHz)* Pal:r:Il?ttf}:ftyF 1 cm;;ﬁimy ConvF X | ConvE Y | ConvFZ | Alpha ?r:rn? :‘.LT;J'
835 55.2 0.97 6.13 6.13 _6.13 0.80 1.00 120 %
1200 53.3 1.52 4.80 4.80 4.80 0.80 1.34 +12.0%
2450 | 627 1.95 4.35 4135 4.35 0.80 1.28 L1207 |

® Frecuency validiy of + 100 MHz andy applies fer DASY v4 4 and

f‘ the Lomd uncenainty &l calibration frequency and the uncartai
At trequencies balow 3 GHz, the validity of fissue parametars ({4
meagured SAR values. Al frequencies above 3 GHz. the validity

the CormvF uncenainty for indicaled tarpat tissws paramaters.
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November 23, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveg uide: R22)

Freque ney response [rormalized)

Uncertainty of Frequency Response of E-field: £ 6.3%

: ..i
= ]
i wifore
PR+ : i
NP i

(k=2)
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ES30V3— SN:3088 Movember 23, 2011
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
= Lh] g ] dh
L] . [ ] [ ] = L] L

Tk X ¥ b Tt X A Z
. : é :
E‘ l""*: N e a T . ',,,* PO SICRT
o i

Rall [1]

"]
1) z GO0 M=z

Uncertainty of Axial lsotropy Assessment: + 0.8% (k=2)

1500 MHzZ 20
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Dynamic Range f(SAR;caq)
(TEM cell , f = 900 MHz)
10%
o
10.\_
107
101
1|:|'J £ 3 4 3 ; i | X i i i
10°¢ 104 107 10 1 10°
SAR [mWiem3]
Ll _* | L
X compensated ¥ naot compensated ¥ compens.ated
3 =] = )
¥ not compensated £ compensatad £ not compensated
PR Pl it |
103 o2 10 fno o 102
SAR [mVWioma]
|| . L8]
X compinbatad X not compensated ¥ compensated
L+ | L%
' not compensated Z compensated Z not cormpansated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES30V3- SN:3088 Movember 23, 2011

Conversion Factor Assessment

f= 835 MHz, WGLS B9 (H_tonvF) f = 2450 MHz WGLS R22 (H_comeE)

5 1
b
200~ by
i,
%
FL% ! *
£ £
Z 2 E= N
i '
R # e
' il
L]
an-— { il I RS BN T N B I A W B R i -3
a 0 m ) & o L -] 5 = 5 Fo k] ] &
& frevn] afmm)
[ L] =] L]
il Taser BTN WERGE]

Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz

-0 -0& 08 -04 02 00 02 04 05 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3088

Other Probe Parameters

Sensor Arangement ' Triangular
Connector Angle (*) Mot applicable
Mechanical Surface Detection Mode R enabled
Optical Surface Detection Mode ' disabled
| Probe Overall Length 337 mm |
Mrobe Dody Diameter = T mm |
Tip Length 10 mm
Tip Diameter 4 mm
| Proba Tip Io Sensor ¥ Calibration Paint 2 mm |
| Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point i Zmm
Recommended Measurement Distance from Surface ' 3mm
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Annex E.2 DAE Calibration certification

Calibration Laboratory of i Sehweizerischer Knlibrierdicnst

Schmld & FEI‘!I‘IBT J‘% “ Service suisse détalonnage
Engineering AG g Servizio svizzers di taratura

Zoughausstrasss 43, BOD4 Zurch, Switzerland ”»,;;7""#—_5"33‘ Swiss Callbration Service

Accredited by the Swiss Accreditation Service (5A5) Aecreditation No.; SCS 108

The Swiss Accreditation Service is ona of the signatories to the EA

Multilateral Ag far the grition of calibration certificates

Cliant SGS - SH (Auden) Cortificate No: DAE3-568 Nowvi1

CALIBRATION CERTIFICATE

Cbjact DAE3 - 3D 000 D03 AA - SN: 569

Calibragon procedurts) QA CAL-06.v23
Calibration procedure for the data acquisition electronics (DAE)

Calibratan date: November 18, 2011

This calomiion conificals documants the irataeshiity o nasonal standands, which realize Bwe physical uns of measuremants (51),
The measuremsants and the uncedtaniies with confidence probability ane gven on the Tdlowing pages and are part of the cerificate,

Al calibrations have boen conductad in the cossd aboratory Eaclity: amvinnment lempenature (22 & 3)°C and humidity « 0%,

Calibeaton Equipment used (METE criscal for callbration)

Primary Sendents ow  OslDaee (Cerificae Moy _ _ Bdianduie Calli s
Haithiay Multimetar Type 2001 SN: R102TR 2B-Sop-11 (Moo 1 14509 Bap-12
Sacondary Standards [1Da Chack Dt (i1 hosa) Sehadulsd Check

Calibrator Box V1.1 |SELI~ﬂI:I'.]E|.P|B 1004 DE-JUn-11 (0 houSse ched) In howse check: Jun-12

Marna Function

Calibratad by: Ances Gl Technician ’;M)W
Approved by: Fin Boenhoit R&D Director )7_’/ /ﬁﬁ:‘
W e

lsauad November 16, 2011

:'Tﬂim conmcate shall not be reproduced except in hull withoul 'ﬂlﬂm'lupp_rmu‘lmlmﬂﬂ_'lw

Cerificata No: DAES-569_Novi1 Page 10l 5
SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. No. 588, West Jindu Road, Shanghai, China 201612 t (86-21)61915664 f (86-21)61915678  ww.cn.sgs.com
Testing Center-EMC Laboratory Fl1Esle YA FAYL <G #0125 2 588 ) fiiZr}: 201612 t (86-21)61915664 f (86-21)61915678  ee.shanghai@sgs.com

Member of the SGS Group (Société Générale de Surveillance)



Report No.: SHEM120900142610
Issue Date: 10-22, 2012
Page 74 of 93

Callhl_'atlan Laboratory of & @Zﬁa S  Schweizerischer Kalibrierdienst
Schmid & Partner m - Serviee sulsse d'dlalonnage
Engineering AG e e Saervizio svizzero di taratura
Zeughauszstrasse 43, B0D4 Zurich, Switzerland 'vjf’;-:{:\\\* S  swiss Calibration Service
A
Accradited by tha Swiss Accracitation Service (SAS) Accreditation Ne.: SCS 108

The Swiss Accreditation Saervice Is one of the signatories to the EA
Multilateral Agresment 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

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 voltmeter in the respective range.

=  Conneclor 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.

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.

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

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

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

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

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

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

Low 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
AD - Convertar Resalution nominal
High Ranga: 1LSB = GV, full range = -100...+300 mV
Low Range: 1LSB = G1nY, ful range= -1....... +3my
DASY measuremeant paramaters: Auto Zero Time: 3 sec; Maasuring time: 3 sec
Callbration Factors X ¥ zZ
High Range 402,918 £ 0.1% (k=2) | 403.325 + 0.1% (k=2) | 403.506 + 0.1% (k=2)
Low Range 3.94257 £ 0.7% (k=2) | 3.94078 £ 0.7% (k=2) | 3.92857 + 0.7% (k=2)
Connector Angle
Connector Angle to be used in DASY system 263.0%°£1*
Cerificats Mo: DAE2-568 Nowii Page 3of 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 200007 .5 1.98 0.00
Channel X + Input 19999 63 -1.17 0.0
Channel X = Input ~19997.26 2.24 -0.01
Channel ¥ + Input 200006.9 2.80 0.00
Channel ¥ + Input 20001.35 1.55 0.0
Channel ¥ - Input -19997.50 2.70 -0.01
Channel 2 + Input 200004.2 0.86 0.00
Channal Z i Input 189834, 71 i 0 -0.02
ChannelZ - Input -20001.67 e 001 |
Low Range Reading (pV) Difference (uV) Error (%)
Channel X + Input 18994 -0.60 =0.03
Channel X + Input 200.87 1.07 0.53
Channel X - Input -189.13 Q.77 -0.39
Channel Y + Input 2000.1 0.21 0.01
Channel ¥ 4 Input 200.59 058 0.28
Channel ¥ - Input -201.62 -1.72 0.86
E{annel z + Input 2000.1 0.03 0.00
Channel Z + Input 108.40 -1.60 -0.80
Channel Z = Input 201.77 -1.87 0.99
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 (uV)
Channel X 200 -0.68 -2.49
- 200 3.05 1.36
Channel ¥ 200 533 4.00
- 200 -5.28 -5.47
Channel Z 200 -13.18 -13.80
- 200 11.54 11.47
3. Channel separation
DASY measurement parameters: Auto Zero Time; 3 seq; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel £ (pY)
Channel X 200 - 233 (0B
Channel ¥ 200 2.89 - 1.02
Channel Z 200 3.15 0.34 -
Cartificate Mo: DAE3-569_MNov11 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
High Range (LSE) Low Range (LSE)
Channel X 18177 17130
Channel ¥ 16580 16855
Channel Z 15783 17570
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input 1002
Average (uV) min. Offset (uV) | max. Offset (uV) =, Iilue:]iaﬂnrl
Channel X 01 -1.63 1.64 0.67
Channal ¥ 0.72 214 0.78 0.87
Channel Z -1.16 -2.30 0.64 0.50
6. Input Offset Current
Mominal Input circuitry offset cumrent on all channals: <2514
7. Input Resistance (Typical values for infermation)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for infermation)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) -7.6
9. Power Consumption (Typical values for infermation)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply {+ Vecc) +0.01 +6 +14
Supply (- Vee) -0 @ 2
Certificate Mo: DAE3-560_Mow11 Paga 5 of 5
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Annex E.3 Dipole Calibration certification
D835V2
Calibration Laboratory of Schwsbsrischer Kalbrierdienst
Schmid & Pariner Sarvics suisse détalonnage
Engineering AG Servizio svirzero di taratura
Zoughsussiresse 43, B004 Zurich, Bwitterlamd Swiss Celibration Senvics
Aitradied by thi Swiss Accreditilion Senace [SAZ) Accreditation No: SCS 108
The Bwiss Accredilation Service is one of the aignpicries 1o the EA
Multilateral Agreament for the recogaition of calibration cartificatos
cuent  SGS5-5H (Auden) Ceniticats wo: DB35V2-4d105_MNovil
Cibject DE35V2 - SN: 4d105
Calibration procedurais) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Calibration date: November 11, 2011
Thes calibration canificate documents the racsability 1o natonasl stsndasds which realize the physicsl units of messuements (51).
Tha massuremants and the unconanios with confio jbability are givan on ihe lollowing pages and am part of the ceficain
All caliorations have been oonMected in the cosed aborbony lachty: emamnmant tamparaturs (22 = 31°C and hamidity < 70%
Calibration Equepment used (MATE critical far caibration)
Primary Btandands Ll Cal Dabo | Gorifoaio He) Bolicuulod Gulbsution
Powear matar EFM-4424 GEITLA0704 06-0ct-11 (No. 217-01451) Oet-12
Powar sarmor HP B481A UsarzszTEa 05-0ct-11 (Mo, 217-01481) Oet-12
Referance 20 98 AftenuRsor Sh: 5086 (20g) 20-Mar-11 (Mo, 217-01368) Ape-12
Type-N mismaich combinanon SN 504T.2 § DEI2ZT Z8-Mar-11 (Mo, 217-01371) Ape-12
Referonce Probe ES3003 SN 3705 EApra1 Mo, EG3-3205_Aprit) Apr2
DaEs SM: BN D11 Mo, DAEA-E01_Jul11] Juli2
Secondacy Standands I # Chack Date (in house) Scheduled Check
Powear sanaor HP 84614 WY4108231T 18-0-02 [in house chedk Ocl-11) In houss check: Oct-13
RF ganesator RS SMT-06 100005 Od-Aug-S9 fin house check Oct-11) in houss chisck: Oct-13
Hetwork Anphyper HP 87538 USI7H0585 54208 18-0e8-01 {in house check Oct-11) In benma chech: Oct-12
Hame Funesion Sagnature
Galibratad by Demes dhav Laboeasory Technican f} %
Appeoied by Kailia Pokoc Tochwilcal Manager _,_-&? = o
.’p_.n,ce_';-{:'f / /é,f-_t-_r__
|saasedt Movembes 11, 2011
 Thie cafibration cenificats shall not be:fepmdu.ted escept in full withou witien Hmldmum.
Coricate Mo DBAEV2-4d105_MNov1l Page 10of 8
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdianst

o Service suisse détalonnags
Sarvizio svizzere di taratura

S  Swiss Calibeation Service

Accredited by the Swiss Accreditation Service (SA%) Accreditstlon Ne.: 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 iIn 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 Technigues”, 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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Ewvaluating 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 Badiofrequency 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
ot the certiticate. All tigures stated in the cediticate are valid at the trequency indicated.

s 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 parametars 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.

+ Flecirical Delay: One-way delay between the SMA connectar and the antenna feed point.
No uncertainty required.

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

s  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
neminal SAR result,
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS V52.6.2
Extrapolation Advanced Exlrapolation
Fhantom Modular Flat Fhantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz + 1 MHz
Head TSL paramaters
The following parameters and calculations were applied.
Tomperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.90 mhofm
Measured Head TSL parameters (22.0 £ 0.2) °C 414 6% 0.90 mhaim + 6 %
Head TSL temperature change during test <0.5°%C - ——
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measurad 250 mW input power 234mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.36 mW /g £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.53mW /g

SAR for nominal Head TSL parameters

normalized to AW

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

Body TSL paramaters
The following parameters and calculations ware applisd.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 °C 552 0.97 mha'm
Measured Body TSL parameters (22.0£0.2) °C 53.3£6% 0.99 mho'm £ 6 %
Body TEL temperature change during test =0.5°C
SAR result with Body TSL
SAR averaged over 1 em? (1 @) of Bady TSL Conditian
SAR measured 250 mW input power 243 mwW /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

160mW/ig

SAR for nominal Body TEL poramclen

normalized o 18

6.29 mW { g  16.5 % (h=2)
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Appendix
Antenna Parameters with Head TSL

Impa-:lance, transformead to feed pc!inl 5210-36 ji'l
Return Loss « 77.8dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed point 4800 -5.1 j02
Return Loss -251dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.396 ns

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

The dipole 15 made of standard semirigid coaxial cable. The center conductor of the teeding line is directly connectad to the
second am of the dipole. The antenna is therefore short-clrcuited for DC-signals.

Mo excessive force must be applied to the dipole amms, because they might bend or the soldered connections naar the
teadpaint may be damaged,

Additional EUT Data

Manufactisred by SPEAG
Manufactured on May 26, 2010
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DASYS Validation Report for Head TSL

Date: 11.11.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB3I5V2 - SN: 4d105

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.9 mho/m; g, = 41.4; p = 1000 l-'.gfm"
Phantom section: Flat Section

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

DASY 52 Configuration:

PFrobe: ES3D% 3 - SIN3205; ConvF(6.07, 6.07, 6.07); Calibraed: 29.04.201 |
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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 = 56.666 Vim; Power Drift = .02 dB

Peak SAR (extrapolated) = 3.442 W/ike

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.708 mW/g

-1z

0dB = 2.710mW/g

SGS-CSTC Standards Technical Services(Shanghai) Co, Ltd.. No. 588, West Jindu Road, Shanghai, China 201612 t (86-21) 61915664
Testing Center-EMC Laboratory
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Bedy TSL

Date: 11.11.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Secial; D835V - SN: 4d105

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.99 mho/m; g, = 53.3; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS2 Configuration:

Fiobe. ES33DV3 - 3N3203; CunvF(6.02, 6.02, 6.02); Calibratad' 29.04.201 ]
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

DASYS2 52.6.2(4382); SEMCAD X 14.4.5(3634)

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 = 55.161 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.527 Wikg

SAR(1 g) =243 mW/g; SAR(10 g) = L& mW/g

Maximum value of SAR (measured) = 2.801 mW/g

-1.20

12

0dB = 2.800mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

! S Schweizerischer Kalibrlerdianst
Schmid & Partner c Sarvice sulsse d'étalennage
Engineering AG Besvizie svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S  Swiss Calibeation Service
Accredited by thie Swiss Acoraditation Senvice (SAS) Aeereditation Mo, SCS 108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilaleral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBRM x,v,z
YA, not applicable or not measured

Calibration is Performed According to the Fallowing Standards:

a) |EEE 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 2 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:

*  Measurement Conditions: Further details are available from the Validation Report at the end
ul Lhe certificate. All tigures stated In the cenificate 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.

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

s SAR 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,

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS VE2 B2
Extrapolation Advanced Extrapaolation
Phantom Modular Flat Phantom .
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
Tha following parameters and calculations were applied.
Temperaturs Parmittivity Conductivity
Meminal Head TSL parameters 220°*C 40.0 1.40 mho/m
Measured Head TSL parameters (220+£0.2)°C 39516 % 1.42 mho/m + & %
Head TSL temperature change during test <0.5°C o
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input powear 101 mW /g
SAR for nominal Head TSL parameters nomalized to 1W 39.9 mW /g = 17.0 % (K=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measured 250 mW input power 526mW /g
SAR fior nominal Head TSL parameters normalized to 1% 20.9 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220 °C 53.3 1.52 miho'm
Measured Body TSL parameters (220:£0.2)°C 542+6% 1.50 mho'm = B %
Body TSL temperature change during test < (0.6 "C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.6mW /g
SAR for nominal Body TSL parameters normalized to 1W 1.4 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input powar 554 mW /g
SA for nominal Dody TEL paramalens normalized te 1W 21.2 mW /g = 16,5 % (k=?)
Cerificate No: D1900V2-5d028 Mov1i Fage 3of B
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed paint 5230 +58HK
Felum Logs - 24,4 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point A7.4 0+ 6.4 02
Retumn Loss -23.0dB

General Antenna Parameters and Design

|_E:ecfric:al Delay (one direction) 1.200 ns

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

The diple s made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad to the
second arm of the dipole. The antenna is therefore short-circuited for DG-signals.

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
Manutactured on Decembear 17, 2002
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DASYS Validation Report for Head TSL

Date: 10.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN; 5d028

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1 42 mho/m; g, = 39.5; p= 1000 I-;gfm"
FPhantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-20007)

DASY 52 Configuration:
« Trobe: E53DY3 - SN3205; Convl(5.01, 5.01, 5.01); Calibrated: 29.04.2011
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5.0 {front); Type: QDOMPS0AA; Serial: 1001
« DASYS2 52.6.2(482);, SEMCAD X 14.4.5(3634)

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

Reference Value = 98,632 Vi/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.531 Wikg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 12,753 mW/g

Al
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0dB =12.750mW/z
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 10.11.2011
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5028

Communication System: CW; Freguency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.59 mho/m; & = 54.2; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-20007)

DASY 52 Configuration:
« D'robe: ES33DV35 = SW3I205; Convli(4.02, 4.02, 4.02), Calitvawed. 29.04,.2011
= Scnsor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 5.0 (back); Type: QDOMOPS0DAA; Serial: 1002
= DASYS52 52.6.2(d482); SEMCAD X 14.4.5(3634)

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 = 96.757 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolaied) = 18.957 Wikg

SAR(1 g) = 10.6 mW/g; SAR(I0 g) = 5.54 mW/g

Maximum value of SAR (measured) = 13.354 mW/g
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0 dB = 13.550mW/e
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Impedance Measurement Plot for Body TSL
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