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1. Introduction

The Motorola Mobility ADR Test Services Laboratory has performed measurements of the maximum potential
exposure to the user of the portable cellular phone covered by this test report. The Specific Absorption Rate (SAR)
of this product was measured. The portable cellular phone was tested in accordance with [1], [4] and [5]. The SAR
values measured for the portable cellular phone are below the maximum recommended levels of 1.6 W/kg in a
1 g average set in [3] and 2.0 W/kg in a 10 g average set in [2].

Per direction of the FCC, the following SAR test data is being provided to demonstrate the device's effective
utilization of power reduction conditions specified in Exhibit 12 - Operational Description. The values in the tables
in Section 6.0 are provided solely for the purpose of confirming compliant power reduction operation and do not
represent maximum SAR values of the product. For maximum reported SAR compliance values, refer to the
Exhibit 11 SAR test report.

2. Description of the Device Under Test

2.1  Device Signaling

352507050007739 (GSM//WCDMA conducted power measurements, GSM/WCDMA head/body SAR testing/
mobile hotspot SAR testing, Wi-Fi 2.4 GHz SAR testing)

Serial Number(s)
(Functional Use)

Production Unit or
Identical Prototype
(47 CFR §2..908)

Identical Prototype

Device Category Portable (Mobile Station Class B)

RF Exposure Limits General Population / Uncontrolled

. . Maximum Output Transmitting Frequency
Mode(s) of Operation Modulation Mode(s) Power Setting Duty Cycle Range(s)
GSM 850 GMSK 33.5dBm 1:8 824.2 - 848.8 MHz
GSM 1900 GMSK 30.5dBm 1:8 1850.2 - 1909.8 MHz
WCDMA 1700 QPSK 24.0dBm 1:1 1712.4 - 1752.6 MHz
WCDMA 1900 QPSK 24.0dBm 1:1 1852.4 - 1907.6 MHz
GSM Data GPRS/EDGE Class 12 (4 uplink timeslots; 4 downlink timeslots; 5 total timeslots per frame)
Functionality Class B (DTM not supported)
Mode(s) of Operation GPRS 850 GPRS 900 GPRS 1800 GPRS 1900
Modulation GMSK GMSK GMSK GMSK
Maximum Output
Power Setting (dBm) 335 | 305 | 287 | 275 | 335 | 305 | 287 | 275 | 305 | 275 | 25.7 | 245 | 305 | 275 | 257 | 245
Time Average Output
Power Setting (dBm) 245 | 245 | 245 | 245 | 245 | 245 | 245 | 245 | 215 | 215 | 215 | 215 | 215 | 215 | 215 | 215
Duty Cycle 1:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8 1:8 2:8 3:8
Transmitting
R e 824.2 - 848.8 MHz 880.2 - 914.8 MHz 1710.2 - 1784.8 MHz 1850.2 - 1909.8 MHz
Mode(s) of Operation EDGE 850 EDGE 900 EDGE 1800 EDGE 1900
Modulation 8PSK 8PSK 8PSK 8PSK
Maximum Output
Power Setting (dBm) 28.0 | 27.0 | 25.0 | 23.0 | 280 | 27.0 | 25.0 | 23.0 | 27.0 | 270 | 25.0 | 23.0 | 27.0 | 27.0 | 250 | 23.0
Time Average Output
Power Setting (dBm) 190 | 21.0 | 20.7 | 20.0 | 19.0 | 21.0 | 20.7 | 20.0 | 18.0 | 21.0 | 20.7 | 20.0 | 18.0 | 21.0 | 20.7 | 20.0
Duty Cycle 1:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8 1:8 2:8 3:8
Transmitting
e EETEE) 824.2 - 848.8 MHz 880.2 - 914.8 MHz 1710.2 - 1784.8 MHz 1850.2 - 1909.8 MHz
Rev. 0 Exhibit 11 Page 3
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2.2.1 Power limit reduction schemes

FCC ID: IHDT56NJ1

For specified modes of operation, the DUT utilizes reduced maximum power limits to maintain compliance to SAR
exposure limits. Complete descriptions of the following functionalities are provided in the Operational Description
contained within Exhibit 12. The implementations to trigger the reductions in power require the device to be
radiating, which prevents conducted power measurements of these functionalities without modification of the DUT.

DUT utilizes reduced limits for the maximum transmit power when the mobile hotspot functionality is enabled in
GSM 850, WCDMA 1700, WCDMA 1900, GSM 1900. These limits are utilized when in a data connection during
a mobile hotspot session. A table of the reduced limits used for testing are given below.

Rev. 0

Power Setting (dBm)

Mode(s) of Operation WCDMA 1700 WCDMA 1900
Channel Ranges 1312 - 1513 9262 - 9538
Maximum Output
Power Setting (dBm) 24.0 24.0
Reduced Maximum Output
Power Setting (dBm) 19.0 19.0
Mode(s) of Operation GPRS 850 GPRS 1900
Modulation GMSK GMSK
Duty Cycle 1:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8
Maximum Output Power
Setting (dBm) 335 30.5 28.7 27.5 30.5 27.5 25.7 24.5
Time Average Output 245 | 245 | 244 | 245 | 215 | 215 | 214 | 215

Reduced
Maximum Output Power 275 245 22.7 215 245 215 19.7 18.5
Setting (dBm)
Reduced
Time Average Output 18.5 18.5 18.4 18.5 155 155 15.4 155
Power Setting (dBm)
Exhibit 11
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3. Test Equipment Used

3.1  Dosimetric System

The Motorola Mobility ADR Test Services Laboratory utilizes a Dosimetric Assessment System (Dasy4™ v4.7)
manufactured by Schmid & Partner Engineering AG (SPEAG™), of Zurich Switzerland. All the SAR
measurements are taken within a shielded enclosure. The overall 10 g RSS uncertainty of the measurement system
is £10.8% (K=1) with an expanded uncertainty of +21.6% (K=2). The overall 1 g RSS uncertainty of the
measurement system is +£11.1% (K=1) with an expanded uncertainty of +22.2% (K=2). The measurement
uncertainty budget is given in Appendix 6. Per IEEE 1528, this uncertainty budget is applicable to the SAR range of
0.4 W/kg to 10 W/kg.

The list of calibrated equipment used for the measurements is shown in the following table.

Description Serial Number Cal Date Cal Due Date
DASY4™ DAE V1 376 Aug-31-2011 Aug-31-2012
E-Field Probe ES3DV3 3124 Aug-23-2011 Aug-23-2012
DASY4™ DAE V1 699 Sept-22-2011 Sept-22-2012
E-Field Probe ES3DV3 3115 Jan-11-2012 Jan-11-2013
DASY4™ DAE V1 1312 May-29-2012 May-29-2013
E-Field Probe ES3DV3 3284 Jan-10-2012 Jan-10-2013
Dipole Validation Kit, DV835V2 436tr Mar-18-2011 Mar-18-2013
Dipole Validation Kit, DV1800V2 2d191 Jan-05-2012 Jan-05-2013
Dipole Validation Kit, DVV1800V2 250tr Oct-20-2011 Oct-20-2013
Dipole Validation Kit, DV1800V2 2d190 Jan-05-2012 Jan-05-2013
3.2  Additional Equipment
Description Serial Number Cal Date Cal Due Date
Signal Generator HP8648C 3847A04810 Sept-26-2011 Sept-26-2013
Power Meter E4419B GB39511090 Aug-12-2011 Aug-12-2013
Power Sensor #1 - E9301A US39210917 Nov-16-2011 Nov-16-2012
Power Sensor #2 - E9301A US39210918 Nov-16-2011 Nov-16-2012
Network Analyzer HP8753ES MY46212851 May-10-2012 May-10-2013
Dielectric Probe Kit DAK-3.5 1030
Rev. 0 Exhibit 11 Page 5
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4. Electrical parameters of the tissue simulating liquid

Prior to conducting SAR measurements, the relative permittivity, ¢, and the conductivity, , of the tissue simulating
liquids were measured with a HP85070 Dielectric Probe Kit These values, along with the temperature of the
simulated tissue are shown in the table below. The recommended limits for permittivity and conductivity are also
shown. A mass density of p = 1 9.3 was entered into the system in all the cases. It can be seen that the measured
parameters are within tolerance of the recommended limits specified in [1] and [5].

E-field probes calibrated at 1810 MHz were used for "1900 MHz" band (1850 MHz - 1910 MHz) SAR
measurements and “1700 MHz” band (1712.4 MHz — 1752.6 MHz) SAR measurements. FCC KDB 450824
provides additional requirements on page 3 of 6 for SAR testing that is performed with probe calibration points that
are more than 50 MHz removed from the measured bands. The KDB requires; “(2) When nominal tissue dielectric
parameters are specified in the probe calibration data, the tissue dielectric parameters measured for routine
measurements should be less than the target Er and higher than the target Sigma values to minimize SAR
underestimations”. The 1880 MHz and 1730 MHz simulated tissues listed below meet this criteria.

f Tissue Dielectric Parameters
(MHz) type Limits / Measured & 6 (S/m) | Temp (°C)
Measured, Jul-23-2012 54.7 0.99 19.0
835 Body Measured, Jul-25-2012 54.7 1.01 19.9
Recommended Limits 55.2 £5% 0.97 £5% 18-25
1732 Body Measured, Jul-10-2012 53.0 1.53 18.8
Measured, Jul-24-2012 52.6 1.50 18.8
Measured, Jul-09-2012 51.0 1.59 18.8
Measured, Jul-23-2012 52.2 1.58 20.1
1880 Body Measured, Jul-24-2012 52.2 1.56 18.7
Measured, Jul-25-2012 51.1 1.58 18.9
Recommended Limits 53.3 £5% 1.52 +5% 18-25

The list of ingredients and the percent composition used for the simulated tissues are indicated in the table below.

Ingredient " /I\E/ﬁz/ o /I\E/;I?I’-?Z/ - 11890(?0|\|<I/IT—|22/ lfggol\:/mzz/ 2230 Ll ) Ll
Head Body Head Body Head Body

Sugar 57 44.9 -- -- -- --

DGBE -- -- 47 30.8 -- 30

Diacetin -- -- -- -- 51 --
Water 40.45 53.06 52.62 68.8 48.75 70

Salt 1.45 0.94 0.38 0.4 0.15 --

HEC 1 1 -- -- -- --

Bact. 0.1 0.1 -- -- 0.1 --

Rev. 0 Exhibit 11 Page 6
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5. System Accuracy Verification

A system accuracy verification of the DASY4™ was performed using the measurement equipment listed in
Section 3.1. The daily system accuracy verification occurs within the flat section of the SAM phantom.

A SAR measurement was performed to verify the measured SAR was within £10% from the target SAR indicated
in Appendix 7. These frequencies are within £10% of the compliance test mid-band frequency as required in [1]
and [5]. The test was conducted on the same days as the measurement of the DUT. Recommended limits for
permittivity and conductivity, specified in [5], are shown in the table below. The obtained results from the system
accuracy verification are also displayed in the table below. SAR values are normalized to 1 W forward power
delivered to the dipole. It is seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values. The distributions of SAR compare well with those of the reference
measurements (see Appendix 1). For frequencies below 3 GHz, the simulated tissue depth was verified to be

15.0 cm £ 0.5 cm. Z-axis scans showing the SAR penetration are also included in Appendix 1.

System Accuracy Verification Measurements for Body SAR Measurements

f - . SAR Dielectric Parameters Ambient Tissue
(MH2) Description Dipole (1\’\&/:‘3% & s(s/m) | Temp(c) | Temp (C)

835 Measured, Jul-23-2012 436tr 10.2 54.7 0.99 21.2 19.1

Measured, Jul-25-2012 436tr 104 54.7 1.01 21.0 20.0
Recommended Limits 10.1 55.2 5% 0.97 £5% 18-25 18-25

1800 Measured, Jul-09-2012 2d191 35.6 50.8 151 20.9 18.9
Recommended Limits 37.8 53.3 5% 1.52 +5% 18-25 18-25

Measured, Jul-23-2012 259tr 39.2 52.5 1.49 21.1 18.8

Measured, Jul-24-2012 259tr 374 52.5 1.47 20.9 19.0
Recommended Limits 39.1 53.3 5% 1.52 £5% 18-25 18-25

Measured, Jul-25-2012 2d190 38.7 51.4 1.48 20.8 20.1
Recommended Limits 37.8 53.3 5% 1.52 £5% 18-25 18-25

The following probe conversion factors were used on the E-Field probe(s) used with the system accuracy
verification measurements for body SAR measurements:

Description Serial f Conversion Cal Cert

Number (MHz) Factor pg #

835 6.04 6 of 11

E-Field Probe ES3DV3 3124 1810 4.69 6 of 11
2450 4.21 6 of 11

835 5.89 6 of 11

E- Field Probe ES3DV3 3115 1810 4,72 6 of 11
2450 4.12 6of 11

835 6.28 6 of 11

E- Field Probe ES3DV3 3284 1810 5.28 6 of 11
2450 4.56 6 of 11

Rev. 0 Exhibit 11 Page 7
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6. Test Results

For GSM/WCDMA modes, the test sample was operated using an actual transmission through a base station
simulator. The base station simulator was set up for the proper channels, transmitter power levels and transmit
modes of operation.

The phone was tested in configurations specified by the FCC for this device in order to demonstrate the effective
utilization of power reduction conditions specified in Exhibit 12. The phone was positioned into these
configurations using the device holder supplied with the DASY4™ SAR measurement system. The default settings
for the “coarse” and “cube” scans were chosen and used for measurements. The grid spacing of the coarse scan was
set to 15 mm or less as shown in the SAR plots included in Appendix 2. Please refer to the DASY4™ manual for
additional information on SAR scanning procedures and algorithms used.

The SAR results shown in the tables below are maximum SAR values averaged over 1 gram of phantom tissue.
Also shown is the extrapolated SAR to account for drift. The exact method of extrapolation is:
Extrapolated SAR = (Measured SAR) * 10¢"10)

The SAR reported at the end of the measurement process by the DASY4™ measurement system can be scaled up
by the measured drift to determine the SAR at the beginning of the measurement process. This is the most
conservative SAR because it corresponds to the average output power at the beginning of the SAR test. This
extrapolation has been done because when the DUT is operating properly it may exhibit a slump in radiated power
and SAR over time. This is verified by measuring the SAR drift after the test.

A SPEAG™ MFP V5.1 C Triple Modular Phantom was used for the body-adjacent (body-worn accessory or mobile
hotspot) tests. The triple modular phantom consists of three identical modules that can be installed and removed
separately without emptying the liquid. Each module of the triple phantom is constructed of glass-fiber reinforced
vinylester (VG-GF) with a thickness at the bottom of 2.0 mm. It measures 29.2 cm(long) by 17.8 cm(wide) by 17.8
cm(tall). The simulated tissue depth was verified to be 15.0 cm = 0.5 cm. The same device holder described in
section 6 was used for positioning the phone.

The simulated tissue depth was verified to be 15.0 cm £ 0.5 cm for frequencies below 3 GHz.

The following probe conversion factors were used on the E-Field probe(s) used with the system accuracy
verification measurements for body SAR measurements:

Description Serial f Conversion Cal Cert

Number (MHz) Factor pg #

835 6.04 6 of 11

E-Field Probe ES3DV3 3124 1810 4.69 6 of 11
2450 421 6 of 11

835 5.89 6 of 11

E- Field Probe ES3DV3 3115 1810 4.72 6 of 11
2450 412 6 of 11

835 6.28 6 of 11

E- Field Probe ES3DV3 3284 1810 5.28 6 of 11
2450 4.56 6 of 11

Rev. 0 Exhibit 11 Page 8
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FCC ID: IHDT56NJ1

Per direction of the FCC, the following SAR test data is being provided to demonstrate the device's effective
utilization of power reduction conditions specified in Exhibit 12 - Operational Description. The values in the table
are provided solely for purposes of confirming compliant power reduction operation and do not represent maximum

SAR values of the product. For maximum reported SAR compliance values, refer to the Exhibit 11 SAR test report.

Mobile Hotspot, Back of Phone 10 mm from Phantom

1 g SAR value 1 g SAR value p M d
f without Power Reduction with Power Reduction ] gl
Mode Channel REEVEHE Power
(MHz) Measured Extrapolated Measured Extrapolated | Specification Reduction
(W/kg) (W/kg) (W/kg) (Wikg) (dB) (dB)
835 GPRS 850 190 0.828 0.87 0.269 0.27 6.0 51
1730 WCDMA 1700 1413 1.48 1.48 0.424 0.42 5.0 55
Mobile Hotspot, Bottom Edge of Phone 10 mm from Phantom
19 SAR value 19 SAR value p M d
f without Power Reduction with Power Reduction ower €asure
Mode Channel el ROy
(MHz) Measured Extrapolated Measured Extrapolated | Specification Reduction
(W/kg) (W/kg) (W/kg) (W/kg) (dB) (dB)
WCDMA 1900 9400 1.52 1.52 0.328 0.34 5.0 6.5
1880
GPRS 1900 661 0.541 0.54 0.156 0.16 6.0 53
Rev. 0 Exhibit 11 Page 9
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Appendix 1

SAR distribution comparison for the system accuracy verification
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Page 1 of 2 FCC ID: IHDT56NJ1

Date/Time: 7/23/2012 4:17:13 AM

DUT: Dipole 835 MHz; Type: D835V2; Procedure Notes: 835 MHz System Performance Check /
Dipole Sn# 436TR; PM1 Power =200 mW
Sim. Temp@ meas = 19.1*C; Sim.Temp@ SPC = 19.1*C; Room Temp@ SPC = 21.2*C

Communication System: CW - Dipole; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f =835 MHz; 6 = 0.99 mho/m; ¢ .=

54.7; p = 1000 kg/m>
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(6.04, 6.04, 6.04); Calibrated: 8/23/2011;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) =2.03 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 47.197 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) =3.016 mW/g

SAR(1 g) = 2.04 mW/g; SAR(10 g) = 1.34 mW/g

Maximum value of SAR (measured) =2.20 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm

Maximum value of SAR (measured) = 2.19 mW/g

m¥¥fg
2.034

1.628

1.222

0.816

0.410

0.00384

835 MHz Body Val 7/23
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SAR(x.v.z.f0)

| -
SARZ-Axis Retraction:Value Along Z, X=0, ¥=0 Markers

Al
1.8 \
1.6 \

[:-:s \
0.6 AN
0.4 \
0.2 \

0.00 0.02 0.04 0.06 0.03 0.10 0.12 014 0.16
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Date/Time: 7/25/2012 9:52:51 AM

DUT: Dipole 835 MHz; Type: D835V2; Procedure Notes: 835 MHz System Performance Check /
Dipole Sn# 436(TR); PM1 Power = 200 mW
Sim. Temp@ meas = 19.9*C; Sim.Temp@ SPC = 20.0*C; Room Temp@ SPC = 21.0*C

Communication System: CW - Dipole; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f = 835 MHz; 6 = 1.01 mho/m; €=

54.7; p = 1000 kg/m>
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.89, 5.89, 5.89); Calibrated: 1/11/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn699; Calibrated: 9/22/2011

Phantom: R#2 Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) =2.16 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 47.007 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.006 mW/g

SAR(1 g) = 2.08 mW/g; SAR(10 g) = 1.38 mW/g

Maximum value of SAR (measured) =2.25 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm

mWig
2.163

1.731
1.299
0.866

0.434

0.00181

835 Body Val 7/25
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SAR(x.v.z.f0)

| -
SARZ-Axis Retraction:Value Along Z, X=0, ¥=0 Markers
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Date/Time: 7/9/2012 3:19:21 PM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 2D191; PM1 Power = 200 mW
Sim. Temp@ meas = 18.9*C; Sim.Temp@ SPC = 18.9*C; Room Temp@ SPC = 20.9*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f = 1800 MHz; 6 = 1.51 mho/m; ¢ .=

50.8; p = 1000 kg/m>
DASY4 Configuration:

Probe: ES3DV3 - SN3284; ConvF(5.28, 5.28, 5.28); Calibrated: 1/10/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1310; Calibrated: 1/11/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.28 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 73.639 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 12.378 mW/g

SAR(1g) =7.12 mW/g; SAR(10 g) = 3.81 mW/g

Maximum value of SAR (measured) = 8.00 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm

Maximum value of SAR (measured) = 8.04 mW/g
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1800 MHz Body Val 7/9



Page 2 of 2 FCC ID: IHDTS56NJ1

SAR(x.v.z.f0)
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Page 1 of 2 FCC ID: IHDT56NJ1

Date/Time: 7/23/2012 12:07:42 PM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 259TR; PM1 Power =200 mW;
Sim. Temp@ meas = 18.8*C; Sim.Temp@ SPC = 18.8*C; Room Temp@ SPC = 21.1*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f= 1800 MHz; ¢ = 1.49 mho/m; €=

52.5; p = 1000 kg/m>
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.69, 4.69, 4.69); Calibrated: 8/23/2011;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.00 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 77.561 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 13.801 mW/g

SAR(1 g) = 7.84 mW/g; SAR(10 g) = 4.21 mW/g

Maximum value of SAR (measured) = 8.74 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm
Maximum value of SAR (measured) = 8.81 mW/g

m¥¥fg
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1800 MHz Body Val 7/23



Page 2 of 2 FCC ID: IHDTS56NJ1

SAR(x.v.z.f0)
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Page 1 of 2 FCC ID: IHDT56NJ1

Date/Time: 7/24/2012 10:09:07 PM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 259TR; PM1 Power =200 mW
Sim. Temp@ meas = 19.6*C; Sim.Temp@ SPC = 19.0*C; Room Temp@ SPC = 20.9*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f= 1800 MHz; ¢ = 1.47 mho/m; €=

52.5; p = 1000 kg/m>
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.69, 4.69, 4.69); Calibrated: 8/23/2011;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.22 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 76.828 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 13.083 mW/g

SAR(1 g) = 7.48 mW/g; SAR(10 g) = 4.02 mW/g

Maximum value of SAR (measured) = 8.35 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm
Maximum value of SAR (measured) = 8.46 mW/g

m¥¥fg
6.219
4.975
3.732

2.468

1.244

0.000715

1800 Body Val 7/24



Page 2 of 2 FCC ID: IHDTS56NJ1
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Page 1 of 2 FCC ID: IHDT56NJ1

Date/Time: 7/25/2012 8:39:42 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 2d190; PM1 Power =200 mW
Sim. Temp@meas = 19.5*C; Sim.Temp@ SPC = 20.1*C; Room Temp@ SPC = 20.8*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f = 1800 MHz; 6 = 1.48 mho/m; ¢ .=

51.4; p = 1000 kg/m>
DASY4 Configuration:

e Probe: ES3DV3 - SN3115; ConvF(4.72,4.72, 4.72); Calibrated: 1/11/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn699; Calibrated: 9/22/2011

Phantom: R#2 Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.81 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 77.749 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 13.447 mW/g

SAR(1g) =7.74 mWI/g; SAR(10 g) = 4.15 mW/g

Maximum value of SAR (measured) = 8.69 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm

Maximum value of SAR (measured) = 8.75 mW/g
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Page 1 of 1 FCC ID: IHDTS56NJ1

Date/Time: 7/25/2012 6:26:29 PM

Serial: 352507050007739; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction*; Procedure Notes: Pwr Step: 5; Battery Model #: SNN5875A; Device Position: GPRS Class
12, Highest Mobile Hotspot with SNN5875A, Back of Phone 10mm from phantom

Communication System: GPRS Class 12; Frequency: 836.6 MHz; Communication System Channel
Number: 190; Duty Cycle: 1:2.07491
Medium: Low Freq Body; Medium parameters used: f = 835 MHz; 6 = 1.01 mho/m; e.=54.7, p=1000

kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3115; ConvF(5.89, 5.89, 5.89); Calibrated: 1/11/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn699; Calibrated: 9/22/2011

Phantom: R#2 Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.871 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 29.514 V/m; Power Drift =-0.19 dB

Peak SAR (extrapolated) = 1.102 mW/g

SAR(1 g) = 0.828 mW/g; SAR(10 g) = 0.604 mW/g

Maximum value of SAR (measured) = 0.869 mW/g
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Page 1 of 1 FCC ID: IHDTS56NJ1

Date/Time: 7/23/2012 9:56:21 PM

Serial: 352507050007739; Procedure Notes: Pwr Step: 5; Battery Model #: SNN5875A; DEVICE
POSITION: Mobile Hotspot, Back of Phone 10mm from phantom Mobile Hotspot

Communication System: GPRS Class 12; Frequency: 836.6 MHz; Communication System Channel
Number: 190; Duty Cycle: 1:2.07491
Medium: Low Freq Body; Medium parameters used: f =835 MHz; 6 = 0.99 mho/m; .= 54.7; p = 1000

kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(6.04, 6.04, 6.04); Calibrated: 8/23/2011;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.269 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 15.293 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 0.380 mW/g

SAR(1 g) = 0.269 mW/g; SAR(10 g) = 0.189 mW/g

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

— 0

—-3.60

-f.20

-10.79

-14.39

-17.99

0dB =0.275 mW/g=-11.21 dB mW/g

Mobile Hotspot GPRS 850



Page 1 of 1 FCC ID: IHDTS56NJ1

Date/Time: 7/24/2012 11:50:25 PM

Serial: 352507050007739; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction*; Procedure Notes: Pwr Step: ALL UP; Battery Model #: SNN5875A; Device Position:
Mobile Hotspot, Bottom EDGE of Phone 10mm from phantom

Communication System: WCDMA; Frequency: 1732 MHz; Communication System Channel
Number: 1413; Duty Cycle: 1:1
Medium: 1730 Glycol Body; Medium parameters used: f = 1730 MHz; 6 = 1.5 mho/m; £.=52.6;p=

1000 kg/m>
DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(4.69, 4.69, 4.69); Calibrated: 8/23/2011;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.48 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 28.226 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) =2.417 mW/g

SAR(1 g) =1.48 mW/g; SAR(10 g) = 0.829 mW/g

Maximum value of SAR (measured) = 1.64 mW/g
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Page 1 of 1 FCC ID: IHDT56NJ1

Date/Time: 7/10/2012 9:44:34 AM

Serial: 352507050007739; Procedure Notes: Pwr Step: ALL UP; Battery Model #: SNN5875A;
DEVICE POSITION: Mobile Hotspot Back of Phone 10mm from Phantom

Communication System: WCDMA; Frequency: 1732 MHz; Communication System Channel
Number: 1413; Duty Cycle: 1:1
Medium: 1730 Glycol Body; Medium parameters used: = 1730 MHz; 6 = 1.53 mho/m; &= 53; p =

1000 kg/m>
DASY4 Configuration:

Probe: ES3DV3 - SN3284; ConvF(5.28, 5.28, 5.28); Calibrated: 1/10/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1310; Calibrated: 1/11/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.418 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x6x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.493 V/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.662 mW/g

SAR(1 g) = 0.424 mW/g; SAR(10 g) = 0.250 mW/g

Maximum value of SAR (measured) = 0.458 mW/g
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Mobile Hotspot WCDMA 1700



Page 1 of 1 FCC ID: IHDTS56NJ1

Date/Time: 7/24/2012 11:21:04 PM

Serial: 352507050007739; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction*; Procedure Notes: Pwr Step: ALL UP; Battery Model #: SNN5875A; Device Position:
Mobile Hotspot, Bottom EDGE of Phone 10mm from phantom

Communication System: WCDMA; Frequency: 1880 MHz; Communication System Channel
Number: 9400; Duty Cycle: 1:1
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; 6 = 1.56 mho/m;

e, = 52.2; p= 1000 kg/m>

DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(4.69, 4.69, 4.69); Calibrated: 8/23/2011;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.23 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 27.761 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 2.563 mW/g

SAR(1 g) =1.52 mW/g; SAR(10 g) = 0.851 mW/g
Maximum value of SAR (measured) = 1.69 mW/g
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WCDMA 1900 Mobile Hotspot Non-Reduced



Page 1 of 1 FCC ID: IHDTS56NJ1

Date/Time: 7/9/2012 9:07:32 PM

Serial: 352507050007739; Procedure Notes: Pwr Step: ALL UP; Battery Model #: SNN5875A;
DEVICE POSITION: Mobile Hotspot, Bottom EDGE of Phone 10mm from phantom

Communication System: WCDMA; Frequency: 1880 MHz; Communication System Channel
Number: 9400; Duty Cycle: 1:1
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f= 1880 MHz; 6 = 1.59 mho/m;

g.=51; p=1000 kg/m3

DASY4 Configuration:

e Probe: ES3DV3 - SN3284; ConvF(5.28, 5.28, 5.28); Calibrated: 1/10/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1310; Calibrated: 1/11/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.288 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 13.227 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 0.537 mW/g

SAR(1 g) = 0.328 mW/g; SAR(10 g) = 0.187 mW/g

Maximum value of SAR (measured) = 0.363 mW/g
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Mobile Hotspot WCDMA 1900



Page 1 of 1 FCC ID: IHDTS56NJ1

Date/Time: 7/23/2012 8:40:33 PM

Serial: 352507050007739; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction*; Procedure Notes: Pwr Step: 0; Battery Model #: SNN5875A; Device Position: GPRS Class
12, Mobile Hotspot, Bottom EDGE of Phone 10mm from phantom

Communication System: GPRS Class 12; Frequency: 1880 MHz; Communication System Channel
Number: 661; Duty Cycle: 1:2.07491
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; 6 = 1.58 mho/m;

e, = 52.2; p= 1000 kg/m>

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(4.69, 4.69, 4.69); Calibrated: 8/23/2011;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn376; Calibrated: 8/31/2011

Phantom: R#-1, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.492 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 17.253 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.862 mW/g

SAR(1 g) = 0.541 mW/g; SAR(10 g) = 0.307 mW/g

Maximum value of SAR (measured) = 0.630 mW/g
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GPRS 1900 Mobile Hotspot Non-Reduced



Page 1 of 1 FCC ID: IHDTS56NJ1

Date/Time: 7/25/2012 9:35:06 PM

Serial: 352507050007739; Procedure Notes: Pwr Step: 0; Battery Model #: SNN5875A; DEVICE
POSITION: Mobile Hotspot, Bottom Edge of Phone 10mm from phantom Hotspot

Communication System: GPRS Class 12; Frequency: 1880 MHz; Communication System Channel
Number: 661; Duty Cycle: 1:2.07491
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.58 mho/m;

e, = 51.1; p= 1000 kg/m’

DASY4 Configuration:

e Probe: ES3DV3 - SN3115; ConvF(4.72,4.72, 4.72); Calibrated: 1/11/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn699; Calibrated: 9/22/2011

Phantom: R#2 Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.5 (6469)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (14x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.146 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.308 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 0.263 mW/g

SAR(1 g) = 0.156 mW/g; SAR(10 g) = 0.086 mW/g

Maximum value of SAR (measured) = 0.173 mW/g
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25079-1F Supplemental FCC ID: IHDT56NJ1

Appendix 3

Measurement Uncertainty Budget

Exhibit 11



MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25079-1F Supplemental FCC ID: IHDT56NJ1

Uncertainty Budget for Device Under Test, for 735 MHz to 2 GHz

Measurement System

Probe Calibration [ES3DV3] E21/721 55 N 1.00 1 1 5.5 5.5 )
Axial Isotropy E.2.2/7212 4.7 R 1.73 0.707 | 0.707 1.9 1.9 )
Hemispherical Isotropy E2.2/7.212 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect E.2.3/7.2.15 1.0 R 1.73 1 1 0.6 0.6 o0
Linearity E24/7213 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits E.25/7.2.14 1.0 R 1.73 1 1 0.6 0.6 )
Readout Electronics E2.6/7.2.16 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E.2.7/721.7 1.1 R 1.73 1 1 0.6 0.6 o0
Integration Time E.28/7.2.18 11 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions -

Noise E.6.1/7.2.36 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

Reflections E.6.1/7.2.36 3.0 R 1.73 1 1 1.7 1.7 )
Probe Positioner Mech.

Tolerance E6.2/7.2.2.1 0.4 R 1.73 1 1 0.2 0.2 0
Probe Positioning w.r.t

Phantom E63/7223 1.4 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext.,

int., avg.) E5/7.2.4 3.4 R 1.73 1 1 2.0 2.0 0
Test sample Related

Test Sample Positioning E4.2/72.24 3.4 N 1.00 1 1 3.4 3.4 79
Device Holder Uncertainty E41/72242 4.5 N 1.00 1 1 4.5 4.5 11
SAR drift 6.6.2/7.2.35 0.0 R 1.73 1 1 0.0 0.0 0
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1/7.2.22 4.0 R 1.73 1 1 2.3 2.3 o0
Liquid Conductivity (target) E.3.2/7.2.33 5.0 R 1.73 0.64 0.43 1.8 1.2 )
Liquid Conductivity

(measurement) E3.3/7.2.33 2.5 N 1.00 0.64 0.43 1.6 1.1 6
Liquid Permittivity (target) E3.2/7.2.34 5.0 R 1.73 0.6 0.49 1.7 14

Liquid Permittivity

(measurement) E.3.2/7.2.34 2.3 N 1.00 0.6 0.49 14 1.1 6
Combined Standard

Uncertainty RSS 11 11 338
Expanded Uncertainty

(95% CONFIDENCE

LEVEL) =2 22 21

Exhibit 11




MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25079-1F Supplemental

Uncertainty Budget for Device Under Test for 3 to 6 GHz

FCC ID: IHDT56NJ1

Measurement System

Probe Calibration [EX3DV4] 7221 6.6 N 1.00 1 1 6.6 6.6 0
Axial Isotropy 7.2.2.2 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy 7222 9.6 R 1.73 0.707 | 0.707 3.9 3.9 0
Boundary Effect 7.2.2.6 2.0 R 1.73 1 1 1.2 1.2 )
Linearity 7225 4.7 R 1.73 1 1 2.7 2.7 0
System Detection Limits 7.2.2 1.0 R 1.73 1 1 0.6 0.6 00
Readout Electronics 7.2.2.7 0.3 N 1.00 1 1 0.3 0.3 )
Response Time 7.2.2.8 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time 7.2.2.9 1.1 R 1.73 1 1 0.6 0.6 0
RF Ambient Conditions -

Noise 7.245 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

Reflections 7.2.4.5 3.0 R 1.73 1 1 1.7 1.7 0
Probe Positioner Mech.

Tolerance 7.2.3.1 1.0 R 1.73 1 1 0.6 0.6 )
Probe Positioning w.r.t

Phantom 7.2.3.3 4.0 R 1.73 1 1 2.3 2.3 0
Max. SAR Evaluation (ext.,

int., avg.) 7.25.3 4.0 R 1.73 1 1 2.3 2.3 0
Test sample Related

Test Sample Positioning 7.2.34 3.4 N 1.00 1 1 3.4 3.4 79
Device Holder Uncertainty 7.2.3.4 4.5 N 1.00 1 1 4.5 4.5 11
SAR drift 7.2.2.10 0.0 R 1.73 1 1 0.0 0.0 0
Phantom and Tissue

Parameters

Phantom Uncertainty 7.2.3.2 4.0 R 1.73 1 1 2.3 2.3 )
Liquid Conductivity (target) 5.0 R 1.73 0.64 0.43 1.8 1.2 0
Liquid Conductivity

(measurement) 7.2.4.3 3.4 N 1.00 0.64 0.43 2.2 15 6
Liquid Permittivity (target) 10.0 R 1.73 0.6 0.49 3.5 2.8 o0
Liquid Permittivity

(measurement) 7.2.4.3 2.6 N 1.00 0.6 0.49 1.6 1.3 6
Combined Standard

Uncertainty RSS 12 12 508
Expanded Uncertainty

(95% CONFIDENCE

LEVEL) =2 24 24
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|ICALIBRATION CERTIFICATE

ES3DV3 - SN:3124

QA CAL-01.v8, QA CAL-23.v4, QA CAL-25v4
Calibration procadura for dosimatric E-fleld probes

August 23, 2011

Calibratlon Equipmant usad (METE ariticnl for callbration)

Thils ealibration conificate dozumants ihi traceability (o nalional standards, which reallza the physical units of moasuramants (S1).
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Calibration Laboratory of W\,

Schwaolzarischar Kollsriardionsi

B

%

Schmid & Partner = Sorvice sulsso d'étalonnnge
Engineering AG Y Servizlo svizzere di taratura
Zaughaussirasso 43, 0004 Zurlch, Switzeriand ';;..;He""'r::“'-\@.i‘ Swiaa Calibration Service
LTI
Acaradiiod by the Swiss Accreditation Sorvice (SAS) Accraditation No.: SCS 108

Tha Swiss Accraditation Sorvice is ono of tha signatorias to the EA
Multliateral Agrooment for the recagnitian of callbration cortificataa

Glossary:

T5L lissue simulating liquid

NORMzy.z sensilivity in frae space

ConvF sensilivity in TSL / NORMx,y,z

DeP dinde comprassion point

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

ABC madulation depandant linearization parameters

Polarization ¢ o rotation around probae axis

Polarization H 4 rotation around an axis thal is in the plane normal o probe axis (al measurement center),

i.e., 9 =0 is normal to probo axia

Calibration is Performed According to the Following Standards:

a)

4)]

IEEE Std 1528-2003, *IEEE Recommendad Praclice for Datermining the Peak Spalial-Averaged Spacific
Absorplion Rate (SAR) In the Human Head from Wiralass Communicalions Devices: Measuremeant
Technlques®, December 2003

IEC 62209-1, "Procedura to measure tha Specliic Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear {fraquency range of 300 MHz to 3 GHz)", February 2005

Methods Appliad and Interpretation of Parameters:

NORMzx, v,z Assessed lor E-fiald polarization 9 = 0 (f = 900 MHz in TEM-cell; = 1800 MHz: R22 WEvﬂguldu}
NORMzx,y,z are only inlermediale values, i.e., the uncertaintias of NORMx,y,z does not affect the E*-flald
unceriainty inside TSL (soo bolow ConvF).

NORM()x,y,z = NORMx,y,z * frequency_response (see Fraquency Respansa Chart). This linearization is
Implemantad In DASY4 software versions later than 4.2, The uncartainly of the frequancy responsa is includad
In the stated uncerainty of ConvF.

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

FPAR: PAR Is the Paalk to Average Ralio that Is not calibrated but determined based on the signal
characteristics

Ax,v,z; Bx,y,z; Cx,y.z, VRx,y,z: A, B, C are numarical linearizatlon paramelers assessed based on the data of
powar sweep for specific modulation signal. The paramatara do not depand on fraquency nor madia. VR is the
maximum calibration range exprassed in RMS vollage across the diada.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and inside wavaeguide using analytical field distributions basad on powar
maasuramants for f = 800 MHz. The samea setups are used for assassmant of the paramaelers applioed for
boundary compensation {(alpha, dapth) of which typlcal uncertainty values are givan, These paramalérs are
usad in DASY4 software lo improve probe accuracy close to the boundary. Tha sansitivity in TSL corresponds
lo NORMx,y, 2 * ConvF whaereby the uncertainty corresponds Lo thal given for ConvF. A frequency dependanl
ConvF is used in DASY version 4.4 and higher which allows exlanding the valldity fram + 50 MHz to £ 100
MHz.

Sphavical Isotropy (30 deviation from isofropy): In a flald of low gradionts reallzad using a flat phantom
oxposed by a patch antenna,

Sensor Offsel: Tha sensor offset corresponds to the offset of virtual measuremeant center from the proba tip
(on probe axis), No tolerance raquired.

Cartificale No: ES3-3124_Augi1 Page 2 of 11



ES3DVA = SN:3124 August 23, 2011

Probe ES3DV3

SN:3124
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Calibrated: August 23, 2011

Calibrated for DASY/EASY Systems

(Mola: non-campalible with DASY2 systeml)
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ES30VI- SN:3124 Augus! 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3124

Baslc Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
‘Nerm {,.wswma")“ 1.26 1.30 1.30 £ 101 %
DCP (mY) 100.9 28.2 100.9

Modulation Calibration Parameters

uin Communication System Name | PAR A | 8 G VR Une®
dB dB a | MV (k=2)
10000 | ow 000 | x | 000 0.00 100 | 1160 | £27%
| v | ooo | o000 | 1oo | 1087
Fd 0.00 0.00 1.ﬂl?l 11.5'4. e

Tha ra[:n:rted uncartainty of measuremant is statad as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximataly 95%.

o « Tha uncarainlies of NormX,Y.Z do not affect the E™fiald uncerainly Inside TSL (sa0 Pagos § and 8),
ﬂumorlcal linwarization paramater; uncarininly nol raqulrad,

Ul'lti!ﬁﬂh‘llf 1 datommined uiing tho max, deviation frem linear respanse applying réctangular distrbution and is oxpreased for (ho aquara of tho
linld valus,

Corlificata No: ES3-3124_Aug11 Paga 4 af 11



ES3DV3- 5M:3124 August 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3124

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Pu::ulll:tl::i:v ! Gn?g::; o ConvF X | ConvF Y | ConvF Z | Alpha 'f.:’.’.‘.';‘ ?kn-czlJ
750 41.9 0.89 6,26 6.26 6.26 1.00 1.00 +12.0 %
436 41.5 0.90 G.08 G.08 6.08 1.00 | 1.00 +12.0 %
1810 40,0 1.40 5.03 5.03 5,03 1.00 1.12 £12.0%
1950 40.0 1.40 4.83 4.83 4.83 100 | 112 | £120%
2450 30.2 1,80 4.40 4.40 4.40 1.00 | 112 [ +12.0%

© Fraguancy validity of + 100 MHz only applies for DASY vd 4 and highor (se0 Page 2), alsa it is resiricted to £ 50 MHz, Tha unceriainly |s the RSS
of tha Convl uincarplinly ol calibration froquancy and tha upconainty for the Indicaled fraquancy band,

" At frequencios below 3 GHz, the validity of Ussue parameters (& and ) can be relaxed to £ 10% I liquid compensalion formula |s applied to
maasurod SAR values. Al froquencios above 3 GHz, tha valldily of Ussue paramaotors (o and o} 18 realriclod 1o & 5%, The uncadainly s the RSS of
tha ConvF uncarainly for indicatad targot lissus paramotars.

Cerlificate No: ES3-3124_Augii Page 6 of 11



ESiDV3- 5N:3124 August 23, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3124

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth Unet,
f(MHz)® | Pormittivity” | (8im)' ConvF X | ConvFY | ConvFZ | Alpha | (mm) |  (ke2)
750 55.6 0.96 6.09 6.09 600 | 100 | 100 | £120%
835 56.2 0.97 6.04 6.04 .04 1.00 1.00 +12.0 %
1810 53.3 1.52 469 4.69 4.69 1.00 1.18 +12.0 %
1950 53.3 1,52 4.70 470 | 470 | 100 | 116 | £120% |
2450 52.7 1.95 4,21 4.21 4.21 1.00 1.00 +12.0 %

® Fraquancy valldity of © 100 MHz only applias for DASY vA.4 and highar (00 Page 2), olso |l is rostrclad la £ 50 MHz, Tha uncerlainty Is the RES
of tha ConvF uncerainty ol calibrotion lrequancy and the uncanainly for (he indicatad froquongy Band

! Al Traguiancloa balow 3 GHz, tha valldity ol lissua paramatara (i and a) oan ba ralaxad to £ 10% If liquld compensation formula is appllied o
measurad SAR values. Al frequancles above 3 GHz, the validity of lissue parameters (i and o} Is resiricted 1o £ 5%, Tha unceilalnty [a the RSS of
the ConvF uncartainly for indioated tarpal lssue paramatars,

Caorlllicale Mo: ES3-3124_Aug11 Paga € al 11



ES30V3- S3N:3124 Augusl 23, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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ES3DV3I- SN:3124

Augusl 23, 2011

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM f=1800 MHz R22
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Uneertainty of Axial Isotropy Assessmont: & 0.5% (k=2)
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ES3DV3-3N:3124 Augusl 23, 2011

Dynamic Range f(SARpeaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assesament: £ 0.6% (k=2)
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ES3DV3-5N:3124 August 23, 2011

Conversion Factor Assessment

f = B35 MHz, WGLS RO (H_convF) { = 1810 MHz WGLE R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncartainty of Spherical 1sotropy Assessment: £ 2,6% (k=2)
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ES30V3- SN:3124

August 23, 2011

DASY/EASY - Parameters of Probe; ES3DV3 - SN:3124

Other Probe Parameters

‘Sensor Arrangement Triangular

" Connactor Angle () Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Datection Made disabled
Prabe Overall Length 337 mm
Frobe Body Diamalar Cdomm
Tip Length 10 mm

“Tip Diamoter 4 mm
Probe Tip to Sensar X Calibration Point S 2mm |
Proba Tip to Sansor ¥ Calibration Poini 2mm
Probe TI|:; lo Sensor Z Callbration Paint 2 mm
Recommendad Measurement Distanca from Surface

Imm

Carlificata Mo: ES3.3124_Aug11
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 3004 Zurich, Swilzerland

Accradiled by tho Swiss Accradiinion Sarvice (SAS)

Schwolzarischor Kallbriordionst

Service sulsse d'dtalonnago

5 Borvizio avizzoro di toratura
Swias Colibratlon Sorvice

Accraditation Ho.: SCS 108

Thio Swias Accrodiiation Sorvice |8 one of tho signatorios io the EA
Multilntaral Agroamaent for tha recognition of enlibration corlficatos

Cliant Motorala MDb

Certificato Ho; ES3-3115_.Jan12

CALIBRATION CERTIFICATE

s s ]

Object

Calibration procadurais)

Calibration data:

ES3DV3 - SN:3115

QA CAL-01.vB, QA CAL-23.vd, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

January 11, 2012

Caolibration Equlpmant usod (METE oriioal for callbrafion)

This calibration cerilicale decuments tha tracaabilily 1o national slandards, which realize tho Elﬁ'fﬂﬂm uiilla of maasuiamanta {51),
The measuramanis and (he unceraintios with confidanca probabilily ara givan on the lollowing pages and ara pan of the cofificato,

All calibrations have bean conducted in the closed laboratory facllily: anvironment temperature (22 & 3)°C and humidily = 70%.,

_Primary Standarcs 1D Cal Dala (Corifiealo Ne Sehadulad Calibralion
Posnr mintar E44108 GRM293874 31:Mar11 (No. 217:01372) Apr-12
_Pawei sansor E44124 My41400087 31-Mar-11 (Mo, 217-01372) Apr-12
Rafaranca 3 48 Allanunior SN; 55054 (30) 28:Mar-11 (No. 217-01368) J‘l.prﬂil_
Rafarenca 20 dB Allanunter | SH: 55080 (20b) 20-Mar-11 {No. 217-01387) Apr-12
Roforenco 30 9B Allanuntor SH: 85124 (30h) 20-Mar-11 (No. 217-01370} Apr-12
Rofuranca Proba ES30V2 SM: 3013 | 28-Dec-11 (Mo, ES3-3013 Decid) | Ooe-i2
DAE4 SH: 654 3:May:11 (No. DAES.G84 May11) May-12
qu;;;:l;ry Binndnids [u] t‘:hm:lcbnln tin hluun} — _SEhuduiud Check
_RF genarater HP B048C LIS3642U01700 A-Aug-98 (in house chack Apr-11) _In houso chock: Apr-13
Molwark Analyzer HP B7S3E USarin0sss 18:001:01 {In house chook Oot=11) In houss check: Oct=12
Mama : Fun.l:llio-n Signatura
Caolibrated by: Jalan Kastratl Labaratary Tachnlclan -
G (L«
Approved by Knija Pokovio Tachnlcal Managor

Thiz callbralion cariificale shall nol be reproduced excapl in full without wrilten approval of e laboralony,

Issund: January 12, 2012

Caorlificate No: ES3-31158_Jan12
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Calibration Laboratory of e'\‘ | s,

Schwelzarlscher Kallbrlardlanst

: 5
Schmid & Partner i ER ¢ Sorvice sulsse d'étalonnage
Engiﬁﬁariﬂg AG =7 g Sorvizio svizzoro di taratura
Zaughausstrasse 43, 8004 Zurloh, Switzorland “:,._- m ?" Swiss Callbration Sorvico
Acoradited by tho Swiss Accradilation Sarvice (5A5) Aceroditation No.: SCS 108

The Swiss Accraditation Servica ia ona of the algiatarios 1o the EA
Multilaioral Agrasmont far ihe mcogniifon of caliration coriificates

Glossary:

TS0 tissue simulating liquid

NORMzx v,z sansilivity in free space

ConvF sansitivity in TSL / NORMz,y.z

DCP diode comprassion paint

CF crasl factor (1/duty_cycla) of tha RF signal

AB C modulalion depondant lincarization paramaoters

Palarization ¢ i rotation around probe axis

Polarization 4 % rotatlon around an axls that is in the plane nermal to probe axis {al measurament cenlar),

l.e., & =0 (s normal lo probe axls

Calibration is Performed According to the Following Standards:

a)

b)

IEEE 3td 1528-2003, "IEEE Recommended Praclice for Datermining the Peak Spatial-Averaged Specific

Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Maasuramant

Techniques”, Decernber 2003
IEC 62209-1, "Procedure to measura the Specliic Absorption Rate (SAR) for hand-held devices used in cloza

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-lield polarization § = 0 {f < 900 MHz in TEM-cell; { > 1800 MHz: R22 wavegulda}
NORMzx,y,z are only inlermadiale values, i.e., the uncertainties of NORMx,y,z does not affect the Efield
uncertainly Inside TSL (see below ConvF),

NORM{f)x. v,z = NORMx,y,z ® frequency_response (see Frequency Response Chart). This linearization Is
implamented in DASY4 soflware varsions later than 4.2. Tha uncariainty of the lrequency rasponsa |s includad
in the slated uncertainly of ConvF,

DCPx,y,z: DCP are numerical linearizatlon parameters assessed basad on the dala of power sweap with CW
slgnal (ne uncerialnty required). DCP does nol depend an frequency nar media,

PAR: PAR is the Paak o Average Ralio that is not calibratad but determinad basad on the signal
characlerislics

Axy 2 Bxy.z Cxy,2z, VRR v,z A, B, € are numerical linearizalion parameters assessed based on the data of
powar swaap for spacific modulation signal. The parametars do not depend on frequancy nor media. VR is tha
maximum callbration range oxpressed in RMS voltage across the diode,

ConvF and Boundary Effact Parameters: Assossod in flat phantom using E-field (or Temperature Transfer
Standard for { = 800 MHz) and Inside wavaegulde using analytical field distributions based on powar
measurements for { > 800 MHz. The same setups are used for assessment of the paramaeters applied for
boundary compensation (alpha, depth) of which typlcal uncertainty values are glven. Thase paramelers ara
usad in DASY4 soflware lo improve probe accuracy closa o the boundary. The sansilivity in TSL corrasponds
to NORMz,y,z * ConvF whereby the uncertainty corresponds 1o that glven for ConvF, A frequency depandent
ConvF is usad in DASY varaion 4.4 and highar which allows extanding tha validity from + 50 MHz to £ 100

MHz.
Spharical isofropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch anlenna,

Senzor Offsel: The sensor offsel corresponds 1o the offset of virual measurement center from the probe tip
{on proba axis). No toleranca required,

Carlificate No: ES3-3115_Jani2 Page 2 of 11
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ESIDVI- 5N:3115

Jnnuary 11, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3115

Basic Calibration Parameters

Sansor X Sansor ¥ Sansor Z Une (k=2) |
Norm tquWm)’)“ 1.30 1.26 117 £101%
DCP (mV) - 105.1 102.3 102.4
Modulation Calibration Parameters -
uiD Communlcation Systam Nama PAR | A B c VR Unc"
, dB dB dB mv (k=2)
10000 |'CW 000 | x | 000 | 000 | 100 | 188 | #30%
= Y | 000 0.00 1.00 | 107.0
Z | 000 | 000 [ 100 | 1101

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

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

:TI"III uneartainias of NommdX,Y,Z do not sffact the B fleld uncarainly Inside TSL (sea Pages 5 and &),
i Mumarical linaarzation paramoter: uncerainly not roguined,

Uncartalnly |s delormined uslng ihe max. doviallan from linear rospanse applying rectangular distribulion and is axprossed for the squar of the
fiald valun,

Ceriificale No: ES3-3115_Jani2
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ES30V3- 5N:31156

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3115

Calibration Parameter Determined In._Hea_d ]‘lgmue Simulating Madia

January 11, 2012

“ Froquency validity of £ 100 MHz only applios for DASY vd.4 and higher (sea Paga 2}, elso Il s rostricted to & 50 MHz. Tho uncerininty (s the RSS
of tho ConvF uncartalntly al calibration requancy and Iho unsanainly for Ihe indicaled requancy band,

1 (MHz) © PI?I:EI‘II:IT:' E WEE;W _ConvF X_| ConwFY | GonvFZ | Alpha Em!}‘ TIJHT’*“S
750 41.9 0.89 6.05 605 | 605 | 035 | 173 | £120%
835 41.5 0.90 5,83 5.83 583 | 069 | 120 | £+12.0%
1810 40.0 1.40 617 517 517 0.80 1,19 +12.0%
1950 40.0 1.40 4,81 4.81 4,81 0.72 1.26 $12.0%

2450 39.2 1.80 4,35 4.35 4.35 080 | 132 £120%

" At froquancios balew 3 GHe, the validity of lissus paramstars (v and o) can bo ralaxed (o £ 10% If lquld eompansalion farmula |8 appliod 10

messurad SAR values. Al frequancies abova 3 Gz, the validity of tissue paramelers (v and o) I8 resiricled (o & 5%. The unceralnly [s the RSS of

tho CorwF uncartalnty for indicated target tlssun pammoters,

Carlificate No: ES3-3115_Jani12
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ESA0VI- 5N:3116 January 11, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3115

Calibration Parameter Determined in Body Tissue Simulating Media

Rolatlve Gﬂﬂﬂun!‘:.*lty Dapth Unet.

1(MHz)® | Permittivity* (8im) ConvF X | ConvFY | ConvFZ | Alpha {mm}) (k=2]
750 56.5 0.96 5.97 5.97 597 | 043 | 157 | 2120%
835 562 0.97 £.89 5.89 5.89 0.67 1.27 +12.0 %
1810 53,3 1.52 4,72 4.72 4,72 0.56 149 | +120%
1950 53.3 1.62 4,67 4,67 4,67 0.37 1.87 2120 %
2450 | 527 | 186 412 4.12 4.12 080 | 105 | $120%

© Eroguency validily of £ 100 MHz only applies for BASY va.4 and higher (sae Poge 2), olso L is resiricted to & B0 MHz. Tha uncortalinly |s (he RSS
ol tha ConvF uncartainly ol calibration fraguency ond the uneoralnly for tho indicaled froquoney band,

¥ Al fraquencias balow 3 GHz, the validlly of lissua paramatars (: ahd o) can bo rolaxed to + 10% If liquid compenaation formula is epplied
maasired SAR values, At frequencies above 3 GHz, the validity of tissus paromplars (c and o} is resiriciad (o t 5%, The uncarialnly s tho RSS of
tha ConvF uncartainty for indicaled largal lissun paramalars.
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ES3DVI=- SN:3116 January 11, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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ESIDV3- SN:3115 January 11, 2012

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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ES30V3- SN:a115 January 11, 2012

Dynamic Range f(SAR}caq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ES3DV3- 3N:3115

January 11, 2012

Conversion Factor Assessment

I = B35 MHz, WGLS R9 (H_convF)
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Deviation from Isotropy in Liquid
Error (§, 9), f = 900 MHz

-0 -08 -08 -04 -02 00 02

04 06 0B 10

Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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ES3DV3- SN:3116

January 11, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3115

Other Probe Parameters

Recammended Maasurament Distance from Surface

Sensor Arrangement Triangular
Connector Angle () Not applicable
Mechanical Surface Dataction Moda anablad
Optical Surface Deteclion Mode ~ disabled
Prabe Overall Length 337 mm

Proba Body Diameler 10 mm |
Tip Langth 10 mm
Tip Diameter 4 mm
Probe Tip to Sonsor X Calibration Paint 2 mm

Probe Tip to Sensor ¥ Callbration Point 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
3 mm

Cartificate No: ES3-3115_Jan12 Page 11 of 11
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CALIBRATION CERTIFICATE

Cbjact

Calilstation procoduraia)

Callbration dala:

ES3DV3 - SN:3284

QA CAL-01.v8, QA CAL-23,vd4, QA CAL-25.v4
Calibration procadure for dosimetric E-field probes

January 10, 2012

Calibratien Equipmant usad (METE crtizal for ealibration)
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Tha measuromants and the unoartaintiog with confidenca probabiiily nre given on tha following pages and ara port of tha corlificato.
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Calibration Laboratory of i@‘ﬂ{;}:‘jﬁa Seliwaizariaclior Kallliriordionst
Schmid & Parlnar : Servico suluae d'dtalonnage
Engineering AG e L 3 Sorvizio svizzaro di taratura
Zoughaussirnsse 43, 8004 Zurlch, Switzerland .g-';;'_ﬁ?\':l,p" Swiss Callbrotion Service
ertiilu®
Accrodilod by ihe Bwiss Accradiiation Sorvico (SAS) Acoraditation No.! SC5 108

Tho Swise Accrodiialion Service Is ona of the signataries 1o the EA
Multilateral Agrasmont for the racagnition of calibration conlifleatas

Glossary:

TSL tissue simulating liguid

MORMx, v,z sansilivily in free space

ConvF gansitivily In TSL / NORMzx,y,2

DCP diode comprossion point

CF arasl faclor {1/duly_cycle) of tha RF signal

AB C modulation dapandant linearzation paramaters

Palarization i  rolation around prole axis

Palarization & 8 rotation around an axls that s in the plane normal lo probo axis (at moeasurement cantar),

I.8., % = 0 |a normal to probo axls

Calibration Is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, “|EEE Recommaendad Pracilce for Datarmining the Peak Spatial-Averaged Specilic
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Technlgues”, Dacembear 2003

IEC 62208-1, "Procadura to measura tha Spacific Absarption Rate (SAR) for hand-held devices used In close
proximity o the ear (fraquency range of 300 MHz to 3 GHz)", Fabruary 20056

Methods Applied and Interpretation of Parameters:

WNORMz,y,2: Assessad for E-fleld polarization & = O (f = 800 MHz In TEM-cell; { = 1800 MHz: R22 wavoguida),
MNORMyx,y,z aro only Intermadiate values, Lo., the uncertainties of NORMx,y,z does nat affecl the E“field
uneertainty inside TSL (soe balow ConvF),

NORM{)x, v,z = NORMz, v,z * freguency_response (see Frequency Response Chart), This linearlzation is
Implemantad In DASY4 software varslons later than 4.2, The uncaralnty of the froquency responsge s includad
in the statad uncertainty of ConvF,

DCPx,y,2: DCP are numarical lingarizatlon parameters assessed based on the data of powor swaap with CW
signal (no uncertalnty required). DCP does nol depand on frequancy nor madia,

PAR: PAR Is the Peak to Avaerage Ralio that Is not calibrated bul detarminad based on the signal
characteristios

Ax,y 2 Bx,y 2 Cx .2 VRx v,z A B, Cara numarical linearization paramaters assessad basad on the data of
powaer swaap for apeclfiic modulation signal, The paramatars do not depend on frequancy nor madia, VR is tha
maximum callbration range exprassod in RMS vollago across the diode.

CanvF and Boundary Effect Pararmaeters: Assessod in Nat phantom using E-fleld (or Temperatura Transfar
Standard for | = 800 MHz) and Inslde wavaguide using analytical flald distribulions based on powar
maasuramants for f = 800 MHz. The same selups are used for assessment of the parameters applied for
baundary compansalion (alpha, daplh) of whieh typlcal uncaertalnly values ara glven. Thesa paramaotors ara
usad in DASY4 soflware to Improve probe accuracy close to the boundary, The sensitivily In TSL corresponds
lo NORMzx,y.z * ConvF whoreby tho uncertainly corresponds Lo that given for ConvF, A frequency dependant
CanvF is usad in DASY varsion 4.4 and higher which allows axtanding the validity from £ 50 MHz to £ 100
MHz,

Spharical lsotropy (3D deviation from Izotropy): In a flald of low gradionts realized using a flat phantom
axposed by a palch antanna,

Sensor Offsel; The sensor offsel corresponds Lo the offset of vidual measurement center fram the probe tip
{on probe axis). No tolerance required.
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ES30V3 - 8N:3284 Janunry 10, 2012

Probe ES3DV3

SN:3284

Manufactured: June 7, 2010
Calibrated: January 10, 2012

Calibrated for DASY/EASY Systems

(Note: non-compalible with DASY?2 system|)
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ES3DV3- 5N:3204 January 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3284

Basic Calibration Parametars

B SensorX | Sonsor Y Sonsor Z Unc (k=2)
| Norm .(l.l..\.f.'.'r.-f’f"‘.'f}“ 1.24 122 1.10 +10.1 %
| DCP (mv)" 104.0 99.5 102.4

Modulation Calibration Parameters

i ‘Communication System Name PAR A B c VR Ung™
= dB dB di mV (k=2)
10000 | CW 000 | X | 060 | 000 | 100 | 1084 | 425%
¥ | ooo | ooo | 100 | 1108
. = Z | o000 0,00 100 | 1087

The reportad uncerlainty of measurement is stated as the standard uncertainly of measuremeant
multiplied by the cnvara?ea factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximataly 85%.

* Tha uncaorininiios of Norm,¥,Z do nal offoct the E*flisld uncerainty inslde TSL (sea Pagos 5 and 8),

" Numarcal linearzallan paramalar; uncorlainly nal rogquinad,

¥ Uneorininly is dotorminnd uaing the max. deviation from linenr raponss applying rectanguiar distribulion and is oxprossed for tho square of the
limld valiio,

Corlificate Mo: ES3-3204_Jan12 Fago 4 of 11



ESIDV3- SMN:3284 January 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3284

Calibration Parameter Determined in Head Tissue Simulating Mgfi_ln

f (MHz) © Pnf;m:ﬂg = cwc'gm i ConvF X | ConvF Y | ConvFZ | Alpha ?r:':-l:l]‘ :;jkrlna'li
750 41.9 0.89 8.44 B.44 644 | 080 | 120 | £120%
835 415 0.80 G.18 618 6,18 0.80 1.18 +12.0%
1810 40.0 1.40 5.33 5.33 533 | 080 | 122 | £120%
1950 40.0 1.40 5,08 5.08 5.08 080 | 124 | +120%
2450 39,2 1.80 4.56 456 |  4.56 0.80 1.25 +12.0%

 Froguaney valigity of £ 100 MHz only applios for DASY vd.4 and highor (see Page 2), olso It 8 resticted 1o & 50 MHz, Tha uncerainly is ihn RS3
al thia ConvF unceralnly ot callbration fragquancy and tha uncertainty for (h indicated requancy band,

Al fraquencins below 3 GHz, the valldity of fissue parmmaolors (o and o) con be relaxed 1o+ 10% If liquid companantian farmula i opplind to
maasurod SAR viluos, Al requinglas abava 3 GHz, tha validily of tissun paiamalers (v and o) is restriclad to & 6%, The uncerainly Is tho RSS of
ha CenvF uncaiainty for indicalad Iargel Ussus paramaotorns.
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ESIDVA- 5M:3284 January 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3284

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz} © Pnl:;ll?ttll:ﬁy' Eu?gﬂ;':;‘,vlly ConvF X | ConwFY | ConvFZ | Alpha ?r;':;l; '('LT;]
750 | G55 0.96 6.36 6.36 6.38 0.80 1.00 +12.0 %
835 56.2 0.97 6.28 628 | 6.28 0.80 1.00 +12.0%
1810 53.3 1.52 528 6.28 5,28 0.80 1.40 +12.0% |
19560 53.3 1.52 520 | 520 | 520 0.69 1.49 £120%
2450 52.7 1.95 4.56 4.66 4.56 0.80 1.00 +12.0% |

® Froquoncy valldily of £ 100 MHz anly applios for DASY v4.4 and highor (son Page 2), olso || is restricted 1o £ 50 MHz. The uncariainly Is tho RSS
of ihe ConvF uncartalnty at calibration frequency and the unoartainty for the Indicated frequenay band,

! At froquoncien bolow 3 GHz, the validily of tissus paramaoters (i and a) can b relaxed o 4+ 10% i liquid componsalion formula is appliod (o
masurad SAR valuos, Al fraquencies above 3 GHz, tha valldity of tasus paramstors (¢ and o) ls residcied o + 5%. Thio uncofalnty is the RSS of
tha Canvl ungarainly for Indicated twigel liaaus paramalors.
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ES3DV3- SM:3264 January 10, 2012

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Wavegulde: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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ES3DV3- 5N;3284 January 10, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uneartainty of Axial Isotrepy Assessment: £ 0.5% (ke2)
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ES3DVA- SN:azid January 10, 2012

Dynamic Range f(SAR}saq)
(TEM cell , f = 900 MHz)
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Uncartainty of Linearity Assassmaont: + 0.6% (k=2)
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ESI0VI- SN:3284 January 10, 2012

Conversion Factor Assessment

f = 836 MHz, WGLS R9 (H_convF) { = 1810 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error ($, 9), f = 900 MHz

10 08 08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DVI- SM:3284

January 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3284

Other Probe Parameters

| Sensor Arrangomant Triangular
Connactor Angla () Mol applicabla
Mechanical Surface Detection Moda anabled
Optical Surface Dalection Modao disnbled
“Probe Ovarall Langth 337 mm
'Proba Body Diametar 10 mm |
“Tip Lenglh 10 mm
Tip Diamelor 4 mm
Proba Tip to Sensor X Calibration Point 2mm
Proba Tip to Sensor ¥ Calibration Peint 2mm
Proba Tip to Sonsor 2 Calibration Point 2 mm
Recommaended Measuromont Distance from Surfaca 3 mm
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