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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 table
in Section 6.0 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.

2. Description of the Device Under Test

2.1  Device Signaling

LDNB270018 (non-reduced power GPRS 1900, WCDMA 1700, WDMA 1900 testing)
Serial Number(s) LDNB270029 (non-reduced power LTE Band 4 testing)
(Functional Use) LDUB2M0130 (reduced power GPRS 1900, WCDMA 1700, WDMA 1900, LTE Band 4 mobile hotspot SAR
testing)

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

Device Category Portable (Mobile Station)

RF Exposure Limits | General Population / Uncontrolled

Mode(s) of Operation Modulation Mode(s) Mgﬁmﬁr’ge?;;gm Duty Cycle Transmggggelg)equency
WCDMA 1700 QPSK 24.0 dBm 11 1712 - 1752 MHz
LTE Band 4 QPSK, 16QAM 24.0 dBm 11 1717.5-1747.5 MHz
WCDMA 1900 QPSK 24.0 dBm 11 1852.4 - 1907.6 MHz
GPRS 1900 GMSK 29.5dBm 2:8 1850.2 - 1909.8 MHz
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2.2.1 Power limit reduction schemes

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.

The DUT utilizes reduced limits for the maximum transmit power when the mobile hotspot functionality is enabled
in WCDMA 1700, LTE Band 4, WCDMA 1900 and GPRS 1900 bands. These limits are utilized when in a data
connection during a mobile hotspot session. A table of the reduced limits used for testing is given below.

. WCDMA LTE WCDMA GPRS

Mode(s) of Operation 1700 Band 4 1900 1900

Maximum Output
Power Setting (dBm) 24.0 24.0 24.0 29.5

Reduced

Maximum Output 21.0 21.0 18.0 25.0
Power Setting (dBm)
Power Reduction (dB) 3.0 3.0 6.0 45
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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 440 Jan-16-2012 Jan-16-2013
DASY4™ DAE V1 1310 Jan-11-2012 Jan-11-2013
E-Field Probe ES3DV3 3284 Jan-10-2012 Jan-10-2013
S.A.M. Phantom used for 1800/1900/2450 MHz TP-1162
S.A.M. Phantom used for 1800/1900/2450 MHz TP-1319
S.A.M. Phantom used for 5 GHz TP-1106
Dipole Validation Kit, DV1800V2 250TR Mar-17-2011 Mar-17-2012
Dipole Validation Kit, DV1800V2 2d191 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
Signal Generator N5181A MY50143026 Oct-27-2011 Oct-27-2014
Power Meter E4419B GB39511088 Aug-11-2011 Aug-11-2013
Power Sensor #1 - E9301A US39211009 Aug-16-2011 Aug-16-2012
Power Sensor #2 - E9301A US39211013 Aug-16-2011 Aug-16-2012
Network Analyzer HP8753ES US39171846 May-19-2011 May-19-2012
Dielectric Probe Kit HP85070C US99360070
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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 %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. 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 1900 MHz simulated tissues listed below meet this criteria.

f Tissue Dielectric Parameters

(MHz) type Limits / Measured = 6 (S/m) | Temp (°C)

Measured, 2-28-2012 52.4 15 19.4

Measured, 3-29-2012 51.0 1.48 19.5

1730 Body Measured, 4-4-2012 53.3 1.49 19.4

Measured, 4-6-2012 52.5 15 19.4

Recommended Limits 53.5 5% 1.48 £5% 18-25

Measured, 2-26-2012 51.6 1.59 19.4

Measured, 2-27-2012 51.6 1.59 19.6

1880 Body Measured, 3-28-2012 52.7 1.57 19.4

Measured, 3-30-2012 52.0 1.59 19.6

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.

1800 MHz / | 1800 MHz/
Ingredient 1900 MHz 1900 MHz
Head Body
Sugar -- --
DGBE 47 30.8
Diacetin -- --
Water 52.62 68.8
Salt 0.38 04
HEC -- --
Bact. -- --
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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 (W/kg), Dielectric Parameters Ambient Tissue
(MHz) Description 1 gram & o (S/m) Temp (°C) Temp (°C)

Measured, 2-26-2012 35.7 52.0 1.49 21.7 19.7

Measured, 2-27-2012 36.1 51.9 1.50 22.2 20.5

Measured, 2-28-2012 36.0 52.1 1.49 22.2 20.5
Recommended Limits 37.2 53.3 £5% 1.52 +5% 18-25 18-25

Measured, 3-28-2012 35.3 53.0 1.48 20.6 19.2

1800 Measured, 3-29-2012 354 52.7 1.49 21.3 19.0

Measured, 3-30-2012 351 52.4 1.50 20.2 18.3

Measured, 4-4-2012 36.1 53.1 1.57 20.9 19.0

Measured, 4-6-2012 36.6 52.2 1.58 21.2 19.0
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
P Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 1810 4.61 60f 11
E-Field Probe ES3DV3 3184 1810 4.90 60f11
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6. Test Results

The test sample was operated using an actual transmission through a base station simulator. The base station
simulator or test software 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. Testing was performed with a separation of 1 cm
between the DUT and the “flat” phantom. 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 table 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 * 1019 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.

The DUT utilizes a reduced limit for the maximum transmit power for the WCDMA 1700, LTE Band 4, WCDMA
1900, GPRS 1900 mode when the mobile hotspot functionality is enabled. A description of this functionality is
provided in the “Operational Description” contained within Exhibit 12.

A SPEAG™ MFP V5.1 C Triple Modular Phantom was used for the body-worn 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). Alternately, a “flat” phantom was
used for the body-worn tests. This “flat” phantom is made out of 1” thick natural High Density Polyethylene with a
thickness at the bottom of 2.0 mm. It measures 52.7 cm(long) by 26.7 cm(wide) by 21.2 cm(tall).

The simulated tissue depth was verified to be 150 cm = 0.5 cm for frequencies below 3 GHz, or
10.0 cm £ 0.5 cm for frequencies greater than 3 GHz.

The following probe conversion factors were used on the E-Field probe(s) used for the body-worn mobile hotspot
measurements:

_— Serial f Conversion Cal Cert

DS e) Number (MHz) Factor pg #
750 6.36 6 of 11
) 3084 835 6.28 6 of 11
E-Field Probe ES3DV3 1810 5.28 6 of 11
2450 4.56 6 of 11
3124 1810 4.69 6 of 11
5200 4.01 6 of 11
: 5300 3.79 6 of 11
E-Field Probe EX3DV4 3730 5600 325 6 of 11
5800 3.63 6 of 11
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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, Bottom Edge of Phone 10 mm from Phantom

1 g SAR value 1 g SAR value
f without Power Reduction with Power Reduction R:doxi{o a Ms;slyerfd
(MHz) b T2t S Measured Extrapolated Measured Extrapolated | Specification Reduction
(W/kg) (W/kg) (W/kg) (W/kg) (dB) (dB)
1312 2.55 2.58 1.14 1.14 3.0 35
WCDMA 1700 1413 211 211 1.08 1.08 3.0 2.9
1513 2.83 2.83 1.35 1.35 3.0 3.2
1732
20025 1.94 1.94 1.25 1.26 3.0 19
LTE Band 4 20175 157 157 1.10 1.10 3.0 15
20325 1.96 1.96 1.26 1.33 3.0 1.7
512 2.97 3.01 1.13 1.13 45 4.3
GPRS 1900 661 3.22 3.33 131 131 45 4.1
810 3.67 3.68 131 131 45 45
1880
9262 4.29 4.29 1.03 1.03 6.0 6.2
WCDMA 1900 9400 4.54 4.59 1.18 1.18 6.0 5.9
9538 6.06 6.13 1.49 1.49 6.0 6.1
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Appendix 1

SAR distribution comparison for the system accuracy verification
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Date/Time: 2/26/2012 6:56:59 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 250TR; PM1 Power =200 mW
Sim. Temp@ meas = 19.7*C; Sim.Temp@ SPC = 19.7*C; Room Temp@ SPC = 21.7*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Communication System Channel
Number: 8; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f= 1800 MHz; ¢ = 1.49 mho/m; €=

52; 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily
SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.732 mW/g

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily
SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 71.318 V/m; Power Drift = -0.0059 dB

Peak SAR (extrapolated) = 12.3040

SAR(1 g) = 7.13 mW/g; SAR(10 g) = 3.83 mW/g

Maximum value of SAR (measured) = 7.994 mW/g

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily

SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 8.008 mW/g

1800 MHz Body Val 2/26
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mW/g
7.994

6.431

4.868

3.304

1.741

0178

SAR(x.v,z.f0)

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

miviig
oY
.--l-"""".-.I

= 2

ALY 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16
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Date/Time: 2/27/2012 10:10:01 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 250TR; PM1 Power =200 mW
Sim. Temp@ meas = 19.5*C; Sim.Temp@ SPC = 20.5*C; Room Temp@ SPC = 22.2*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Communication System Channel
Number: 8; Duty Cycle: 1:1; Medium: Validation *BODY Tissue* ; Medium parameters used: f = 1800

MHz; 6 = 1.5 mho/m; e.=51.9; p=1000 kg/m3 ; DASY4 Configuration:

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

Electronics: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.374 mW/g

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

Reference Value = 74.841 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 12.5140

SAR(1 g) =7.22 mW/g; SAR(10 g) = 3.88 mW/g

Maximum value of SAR (measured) = 8.105 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm
Maximum value of SAR (measured) = 8.165 mW/g

mW/g
— 8.165

— 6.b32

4.899

3.266

1.633
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SAR(x.v.z.f0)

| -
SARZ-Axis Retraction:Value Alomg Z, X=0, ¥=0 Markers
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Date/Time: 2/28/2012 8:54:42 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 250TR; PM1 Power =200 mW
Sim. Temp@ meas = 19.5*C; Sim.Temp@ SPC = 20.5*C; Room Temp@ SPC = 22.2*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Communication System Channel
Number: 8; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f= 1800 MHz; ¢ = 1.49 mho/m; €=

52.1; 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily
SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.803 mW/g

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily
SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 73.760 V/m; Power Drift =-0.06 dB

Peak SAR (extrapolated) = 12.4310

SAR(1 g) = 7.19 mW/g; SAR(10 g) = 3.85 mW/g

Maximum value of SAR (measured) = 8.048 mW/g

DASYS5, Triple Flat System Performance Check Template - Rev.3 (19-Sept-11)/Daily

SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 8.037 mW/g

1800 MHz Body Val 2/28
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mW/g
— 8.037

— 6.430

4.822

3.215
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SAR(x.v.z.fl)
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SARZ-Axis Retraction:Value Alomg Z, X=0, ¥=0 Markers
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Date/Time: 3/28/2012 12:35:43 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 2D191; PM1 Power = 200 mW
Sim. Temp@ meas = 19.1*C; Sim.Temp@ SPC =19.2*C; Room Temp@ SPC = 20.6*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; ¢ .=

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

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

Electronics: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.560 mW/g

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

Reference Value = 74.537 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 12.1960

SAR(1 g) = 7.05 mW/g; SAR(10 g) = 3.77 mW/g

Maximum value of SAR (measured) = 7.944 mW/g

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

dz=5mm
Maximum value of SAR (measured) = 7.934 mW/g

1800 MHz Body 3/28
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Date/Time: 3/29/2012 8:19:20 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 2D191; PM1 Power = 200 mW
Sim. Temp@ meas = 18.8*C; Sim.Temp@ SPC =19.0*C; Room Temp@ SPC = 21.3*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f = 1800 MHz; 6 = 1.49 mho/m; ¢ .=

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

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

Electronics: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.286 mW/g

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

Reference Value = 70.786 V/m; Power Drift = 0.0037 dB

Peak SAR (extrapolated) = 12.2460

SAR(1 g) =7.07 mW/g; SAR(10 g) = 3.77 mWI/g

Maximum value of SAR (measured) = 7.956 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm
Maximum value of SAR (measured) = 7.974 mW/g

m¥¥fg
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Date/Time: 3/30/2012 8:29:26 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 2D191; PM1 Power = 200 mW
Sim. Temp@ meas = 18.3*C; Sim.Temp@ SPC =18.3*C; Room Temp@ SPC = 20.2*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f= 1800 MHz; ¢ = 1.5 mho/m; €=

52.4; 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.081 mW/g

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

Reference Value = 73.110 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 12.2230

SAR(1 g) = 7.02 mW/g; SAR(10 g) = 3.75 mW/g

Maximum value of SAR (measured) = 7.897 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm
Maximum value of SAR (measured) = 7.919 mW/g
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Date/Time: 4/4/2012 9:15:56 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 2D191; PM1 Power = 200 mW
Sim. Temp@ meas = 18.8*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* (1730 simulate); Medium parameters used: f= 1800 MHz; ¢ =

1.57 mho/m; & = 53.1; 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.667 mW/g

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

Reference Value = 73.302 V/m; Power Drift = 0.0047 dB

Peak SAR (extrapolated) = 12.8080

SAR(1g) =7.21 mWI/g; SAR(10 g) = 3.8 mW/g

Maximum value of SAR (measured) = 8.121 mW/g

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

dz=5mm
Maximum value of SAR (measured) = 8.086 mW/g

1800 MHz Body Val 4/4
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Date/Time: 4/6/2012 7:23:11 AM

DUT: Dipole 1800 MHz; Type: D1800V2; Procedure Notes: 1800 MHz System Performance Check /
Dipole Sn# 2D191; PM1 Power = 200 mW
Sim. Temp@ meas = 18.5*C; Sim.Temp@ SPC =19*C; Room Temp@ SPC =21.2*C

Communication System: CW - Dipole; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium: Validation *BODY Tissue* (1730 simulate); Medium parameters used: f= 1800 MHz; ¢ =

1.58 mho/m; & = 52.2; p = 1000 kg/m3

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 14.6.4 (4989)

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.222 mW/g

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

Reference Value = 72.041 V/m; Power Drift = -0.0097 dB

Peak SAR (extrapolated) = 12.9930

SAR(1 g) = 7.31 mW/g; SAR(10 g) = 3.85 mW/g

Maximum value of SAR (measured) = 8.222 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm,
dz=5mm; Maximum value of SAR (measured) = 8.240 mW/g
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Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 3/29/2012 11:51:53 PM

Serial: LDUB2MO0130; Procedure Notes: Pwr Step: All Up; DEVICE POSITION: Bottom Edge of
Phone 10mm from Flat Phantom

Communication System: WCDMA; Frequency: 1752 MHz; Communication System Channel
Number: 1513; Duty Cycle: 1:1
Medium: 1730 Glycol Body; Medium parameters used: = 1730 MHz; 6 = 1.48 mho/m; &= 51; p =

1000 kg/m>
DASY4 Configuration:

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

Electronics: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Extended Phone (15mm) (19x8x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.437 mW/g

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

Reference Value = 24.091 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 2.4080

SAR(1 g) =1.34 mW/g; SAR(10 g) = 0.684 mW/g

Maximum value of SAR (measured) = 1.517 mW/g
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Date/Time: 2/28/2012 9:17:21 PM

Serial: LDNB270018; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction* Procedure Notes: Pwr Step: ALL UP BITS; DEVICE POSITION: MOBILE HOTSPOT,
BOTTOM EDGE OF PHONE 10MM FROM PHANTOM

Communication System: WCDMA; Frequency: 1752 MHz; Communication System Channel
Number: 1513; Duty Cycle: 1:1; Medium: 1730 Glycol Body; Medium parameters used: f = 1730 MHz;

¢ = 1.5 mho/m; g = 52.4; p=1000 kg/rn3 ; DASY4 Configuration:

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

Electronics: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (12x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) =2.161 mW/g

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

Reference Value = 38.439 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 5.0420

SAR(1 g) = 2.83 mW/g; SAR(10 g) = 1.43 mW/g

Maximum value of SAR (measured) = 3.226 mW/g

m¥¥fg
— 2.161

— 1.732

1.303

0.874

0.445

0.015%

WCDMA 1700 Mobile Hotspot Non-Reduced



Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 4/4/2012 11:20:13 AM

Serial: LDUB2MO0130; Procedure Notes: Channel BW: 15 MHz; Modulation: QPSK; RB config: 50%;
DEVICE POSITION: Bottom of Phone 10mm away from phantom \

Communication System: LTE Band 04; Frequency: 1747.5 MHz; Communication System Channel
Number: 20325; Duty Cycle: 1:1
Medium: 1730 Glycol Body; Medium parameters used: f= 1730 MHz; 6 = 1.49 mho/m; ¢.=53.3; p =

1000 kg/m>
DASY4 Configuration:

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

Electronics: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (12x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.263 mW/g

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

Reference Value = 26.940 V/m; Power Drift =-0.23 dB

Peak SAR (extrapolated) = 2.2390

SAR(1 g) = 1.26 mW/g; SAR(10 g) = 0.643 mW/g

Maximum value of SAR (measured) = 1.427 mW/g
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Date/Time: 4/6/2012 7:58:21 AM

Serial: LDNB270029; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction* Procedure Notes: Pwr Step: continuous; DEVICE POSITION: Bottom of the Phone 10mm
away from phantom

Communication System: LTE Band 04; Frequency: 1747.5 MHz; Communication System Channel
Number: 20325; Duty Cycle: 1:1
Medium: 1730 Glycol Body; Medium parameters used: f = 1730 MHz; 6 = 1.5 mho/m; e.=52.5,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 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (12x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.844 mW/g

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

Reference Value = 29.712 V/m; Power Drift = 0.0022 dB

Peak SAR (extrapolated) = 3.4850

SAR(1 g) =1.96 mW/g; SAR(10 g) =0.999 mW/g

Maximum value of SAR (measured) = 2.254 mW/g
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Date/Time: 3/28/2012 10:49:44 AM

Serial: LDUB2MO0130; Procedure Notes: Pwr Step: 0; DEVICE POSITION: Bottom of Phone 10mm
away from phantom

Communication System: GPRS Class 10; Frequency: 1909.8 MHz; Communication System Channel
Number: 810; Duty Cycle: 1:4.14954
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f= 1880 MHz; 6 = 1.57 mho/m;

g.=52.7, 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (12x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.164 mW/g

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

Reference Value = 27.940 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) =2.2710

SAR(1 g) =1.29 mW/g; SAR(10 g) = 0.653 mW/g

Maximum value of SAR (measured) = 1.411 mW/g
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Date/Time: 2/26/2012 12:17:24 PM

Serial: LDNB270018; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction* Procedure Notes: Pwr Step: 0; DEVICE POSITION: GPRS Class 10, MOBILE
HOTSPOT, BOTTOM EDGE OF PHONE 10MM FROM PHANTOM

Communication System: GPRS Class 10; Frequency: 1909.8 MHz; Communication System Channel
Number: 810; Duty Cycle: 1:4.14954
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; 6 = 1.59 mho/m;

e, = 51.6; 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (12x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.583 mW/g

Triple Flat Phone Template/5x5x7 Zoom Scan (<=3GHz) (5x5x7)/Cube 0: Measurement

grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 44.560 V/m; Power Drift = -0.0062 dB

Peak SAR (extrapolated) = 6.6630

SAR(1 g) = 3.67 mW/g; SAR(10 g) = 1.82 mW/g

Maximum value of SAR (measured) =4.106 mW/g
m¥¥fg
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Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 3/30/2012 11:15:03 AM

Serial: LDUB2MO0130; Procedure Notes: Pwr Step: ALL BITS UP; DEVICE POSITION: Bottom of
the Phone 10mm from flat phantom

Communication System: WCDMA; Frequency: 1907.6 MHz; Communication System Channel
Number: 9538; Duty Cycle: 1:1
Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; 6 = 1.59 mho/m;

g.=52; 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (12x8x1): Measurement
grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 1.287 mW/g

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

Reference Value = 31.640 V/m; Power Drift = -0.0046 dB

Peak SAR (extrapolated) = 2.6570

SAR(1 g) = 1.49 mW/g; SAR(10 g) = 0.751 mW/g

Maximum value of SAR (measured) = 1.663 mW/g
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Page 1 of 1 FCC ID: IHDP56MB4

Date/Time: 2/27/2012 9:23:08 PM

Serial: LDNB270018; *Unit Operating at Non-Reduced Power for Verification of Power
Reduction* Procedure Notes: Pwr Step: ALL UP BITS; DEVICE POSITION: MOBILE HOTSPOT,
BOTTOM EDGE OF PHONE 10MM FROM PHANTOM

Communication System: WCDMA; Frequency: 1907.6 MHz; Communication System Channel
Number: 9538; Duty Cycle: 1:1

Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; 6 = 1.59 mho/m;
e, = 51.6; 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: DAE3 Sn440; Calibrated: 1/16/2012

Phantom: R#4, Triple Flat Phantom 5.1C (Rev.4); Type: QD 000 P51 CA; Serial: n/a;
; SEMCAD X Version 14.6.4 (4989)

Triple Flat Phone Template/Area Scan - Normal Body (15mm) (12x8x1): Measurement
grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 6.719 mW/g

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

Reference Value = 53.241 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 10.8830

SAR(1 g) = 6.06 mW/g; SAR(10 g) = 3.03 mW/g

Maximum value of SAR (measured) = 6.761 mW/g
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Appendix 3

Measurement Uncertainty Budget

Exhibit 11



MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24933-1F Suppl. Rev. 0 FCC ID: IHDP56MB4

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

Measurement System

Probe Calibration [ES3DV3] E21/721 5.5 N 1.00 1 1 55 5.5 )
Axial Isotropy E2.2/7.212 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E.22/7.21.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E.2.3/7.2.15 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E.2.4/7.213 4.7 R 1.73 1 1 2.7 2.7 )
System Detection Limits E2.5/7.2.14 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E2.6/7.2.16 0.3 N 1.00 1 1 0.3 0.3 0
Response Time E.27/7.21.7 11 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8/7.2.18 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions -

Noise E6.1/7.2.36 3.0 R 1.73 1 1 1.7 1.7 0
RF Ambient Conditions -

Reflections E6.1/7.2.36 3.0 R 1.73 1 1 1.7 1.7 0
Probe Positioner Mech.

Tolerance E.6.2/7.22.1 0.4 R 1.73 1 1 0.2 0.2 )
Probe Positioning w.r.t

Phantom E6.3/7.2.23 14 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 E4.2/7224 3.4 N 1.00 1 1 3.4 3.4 79
Device Holder Uncertainty E4.1/7.2242 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 o)
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1/7.222 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) E.3.3/7.2.33 2.5 N 1.00 0.64 0.43 1.6 1.1 6
Liquid Permittivity (target) E.3.2/7.2.34 5.0 R 1.73 0.6 0.49 1.7 1.4

Liquid Permittivity

(measurement) E3.2/7.2.34 2.3 N 1.00 0.6 0.49 1.4 1.1 6
Combined Standard

Uncertainty RSS 11 11 338
Expanded Uncertainty

(95% CONFIDENCE

LEVEL) =2 22 21
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Calibration Laboratory of
schmid & Partner

Engineering AG
Zoughauasirasso 43, 0004 Zurlch, Switzariand

AL LIrPe i
o,

ey

" m ““3‘"

g Schwalzerischer Kallbriardienst

E Servico sulsas d'dlalonnnge

5 Sorvizie avizgera di taralura
Swins Calibration Sorvice

Accraditad by Lha Swiss Acoreditation Sarvioa (SAS)
Tho Swiss Accrodiiation Sorvice Is one of tho signatorios to tho EA
Multilnteral Agroemant for ihe recognition of ealibration corlificatos

Cllamt

Motorala MDb

Accreditation Ho.: SGS 108

Cortificato No: ES3-3284_Jan12

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)

This calibration corlilicals documants the tracoabllily to national slandards, which roolize tho physical unils of moasuramants (S1).
Tha measuromants and the unoartaintiog with confidenca probabiiily nre given on tha following pages and ara port of tha corlificato.

All calibrationa have boan conduotad In the dosod Inboratary faclily: anvirenment lomporalura (22 £ 30 ond humidity = 70%.

i mﬁ'; Standards (B} ol Data (Conificnio MNa.) Schadiilnd Galibrailan
_Powar motar E44108 i g'_ﬂ_-l_'}_gﬂ__:!-_ﬂ_?_dl_ - | 3:Mar=11 {No. 217:01272) Apr-12

Powar songor E44124 MY 41406087 H-Mar-11 (Ho, 217.01372) Apr-12 —
Roforonco 3 dB Allenunlor | SN: 56084 (3g) _28:Mar<11 {Ho. 217-01308) Apr12

Rofaronca 20 dB Allaniiatof SN; 55060 (20b) 20-Mar-11 (Ho. 217-01387) Apr-12

Hnl'ﬂnnun .'3-{] dB Allunuulnr EH IBIHIEI[I (L’fﬂh} EDaMnrnI 1 ‘Hu zw-umrn; —| _mep'r_-‘ni

Rurmncu Pmbﬂ I'.S.'.IDVE' SM: 3013 20 Duu 11 (o, ES3-3013 GUM 1} Dioe-12

BARS B ka1l (N0 DARSRCe ML) pas ————
Sacondary Standnrds ll:l IIIII Ghnuk D.nll {fp_t?!:_:E!!] Schodulad E-hnck .

IR gunoralor HP BGANC US.’IMEUNND 4 I\un -8 ﬂn hous thn:h Anr 11] In haune s'.hwh Am’ -13

MNalwoik Analyrer HP B753E LS37300585 18-021-01 (in houao chock Ocl-11) In hipiian chock! Ol E.

Nama Funetion Sapaure,
Calibratod by Jilon Kaatratl Labaratorny Twl'mlnllé!_ = ("
Approvad by Kalla Pokevie Tachnical Managor o
Al S

Insuind: Junuary 10, 2012

'I'I||g q:nﬂpm!lpn Eﬂﬂ"'!?.-'!'lﬂ llll:ﬂil niot h_q rﬂpmdmﬁ:l pugqqpl i Tl mldllhnlulluﬁijllnq ".F‘?.Wr. _qr .‘.’!“. _I_qmrn!ury.
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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)
a0
)
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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

Cerlificale Mo: ES3-3284_Jani2
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Calibration Laboratary of
Schmid & Partner

Engineering AG

Zoughausatrasso 43, B004 Zurich, Swilzariand

Sehwalzerisohar Knllbrierdlenst
Borvice sulaas d'éinlonnngo
Safvizlo avizzaro di taratura
Swlaa Callbrailon Sarvioo

Accredited by the Swiss Accrodiafion Service (5AS) Acerodlintlon No.: SCS 108
Tho Swiss Accradlialion Sorvice |s one of the signatorios to the DA
Mullllatoral Agranment for the recognition of oalibration cortificatos

cient  Motorola MDb Cerlifiente No: D1B800V2-2d191_Jan12
|CALIBRATION CERTIFICATE |

Object D1800V2 - SN: 2d191

Calibration procedurn(a) QA CAL-D5.v8

Callbration procadure for dipole validation kits above 700 MHz

Calibratian diala: J!II'IUETY ﬂE. 2012

Thia onlibration corilicato doaumants tho Iracaabliity to natianal slandarda, whish renlizo tho physioal unils of measurements (S1),
Tha maasuraments and the unceralnties with confidonce probability ar glvan on the fallowing pagas and aro part of the cortilicate,

All olibrations have bean conductod in o clorad laboratory faclily: anvironmant tlomporaturo (22 + 3)°0 and humidity < 70%,

Callbration Equipmont usad (METE edileal for enlibraticny

Primary Standards inw Cnl Daio (Corilficala No.) Sehodulod Callbiation
Powar motor EFM:4424 GRaFdno7od Of-Cet-11 (Na, 217-01451) Oat-12
Powar aonaof HP B481A usayenzrng O8-Cel-11 (Mo, 217-01451) Oat-12
Rolerance 20 dB Altanuntor SN: 6OBG (20g) 20-Mar-11 (Ma, 217-01388) Apr-12
Typa:H mismatah combination SN: ho47.2 f DBA27 20-Mar-11 (Mo, 217-01371) Apr-12
Raloranca Proba ES30V3 5N 3206 a0-Dag-11 (Ne, ES3-3206_Decli) Dac-12
DAE4 SN 601 Od-Jul-11 (Mo, DAE4-B01 _Jul1i1) Jul-12
Bocondary Standards L R CheckData(inhouse) Aol L
Powar sensor HP B401A MY41002317 1B8:0ol:02 (In housa chack Ocl-11) in house chack: Ooi:13
AF gonorator A&S SMT-00 100005 D4 +Aug-00 (in houso chock Oot-11) in house chock: Oci-13
Molwark Analyzor HP 07838 USA7I0056% 54200 18:0at-01 {In houaa chock Gal-11) In housn chack: Ooi:12
Mamn Funclion + Blgnalire
Callbritod by, Infnn El-Nnoug Loboratory Tochniclan ( ) }I)
A - -
3 .
Approved by! Kaijn Pokovie Tachnlana! Manager P S i
= e ( P ﬁ,—"f

lasuod: January 12, 2012

This calibration corfilicats shall not ba repraduced except in full witheut writlen appraval of tha labaratory.
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RO L il
Calibration Laboratory of ah__\,. A,

Sohwalzerigehar Kallbrlerdienat

Schmid & Partner j‘q‘ __Eé Service sulsse d'dtalonnage
Engineering AG e ? Sorvizlo avizzaro di taratura
Zoughausatrasao 43, B00A Zurleh, Switzerland '“:.-g# ,""?"‘:H.'w“} Swine Callbratlen Service
L] 'I'II (4}
Accraditod by the Swiss Acerediiniion Servico (SAS) Aceradilatlen Mo.: SCS 108

The Swisa Aceraditation Sorvies la ona of the signatorios to the EA
Multilateral Agreemant far (ha recagnitien of enlibration cortiflonios

Glossary:

TSL tissue simulating liquid

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

Calibration Is Performed According to the Following Standards:

a)

b)

c)

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

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

Federal Communieations Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidalines for Human Exposure to Radiofrequency
Electromagnaetic Fields; Additional Information for Evaluating Compliance of Moblle and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 Syslam Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the fraquency indicated.

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

parallel to the body axis.

Feed Point Impedance and Relurn Loss: These paramelers are measured with the dipole
positionad under the liquid filled phantom. The iImpedance stated is transformed from the
measurament at the SMA connector to the feed point. Tha Return Loss ensuras low
reflacted power. No uncertainly requirad,

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

SAR measuwred: SAR measured at the stated antenna Input power,

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

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

Codificale No: D1B0OVZ-2d181_Jani2 Pogo 2 of A



Measurement Conditions

DASY syatam n:unl_igumiiun. aa far as not glven on pagn 1,

DASY Varalon DASYS V62.8,0
Extrapolation Advanced Exirapolation

Phantom Madular Flat Phantom

Distancae Dipole Center - TSL 10 mim wilh Spacer

Zoam Sean Resolutien

dx, dy, dz =5 mm

Fraguancy 1800 MHz + 1 MKz
Head TSL parameters
The following parameters and calculations wore applied.
Tamparature Parmittivity Conductivity
MNominal Head TSL parameters 22.0'C 40,0 1.40 mha/m
Measured Head TSL parameters (220w 0.2)°C 389.7x6% 1.37 mho/m 4 G %
Head TSL tamparature change during test =0.5°C
SAR result with Head TSL
SAR averaged aver 1 em” (1 g) of Head TSL Conditlen
SAR measurad 250 mW Input powar p.EB MW /g
SAR for neminal Head TSL parametars normalized 1o 1W 30.2 mW /g 2 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Input powar A4 mW /g
SAR for nominal Head TSL parametors normalized o 1W 20.7 mW /g 2 16,5 % (k=2)
Body TSL parameters
Thae following paramelers and calculations were applied.
Temparature Pormittivity Conduetivity
Neminal Bady TSL parametors 22.0°C 53.2 1.52 mho/m
Mensured Body TSL paramotars (220£02)°C 63.046% 1.46 mho/m = 6 %
Body TSL teamperature change during tost =0.5°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Bedy TSL Condition
SAR measurad 250 mW Input power a24mW /g
SAR for nominal Body TSL paramatars normalized to 1W 37.0 MW/ g 2 17.0 % (k=2)
SAR avaeragod over 10 em’ (10 g) of Body TSL condition
SAR monsured 260 mW Input powar 490mW /g
SAR for nominal Body TSL paramelars normalizad 1o 1W 19.8 mW / g = 16.5 % (k=2)

Corilicata No: D1800V2-2d181_Jani2
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Appendix
Antenna Parameters with Head TSL

Impadance, tranalormad to land point

8B0-37 )0

Raturn Loss

- 28.1 dB

Antenna Parameters with Body TSL

Impodanaa, transfarmed to lead poini

af.2 (1-3.1 |Q

Ralurn Loss - 24,6 dB
General Antenna Parameters and Design
Elactrical Dalay {one direation) 1.213ns

Aftar long torm use with 100W radialed power, only a slight warming of the dipole near the fecdpoint can ba measurad.

Tha dipola is made of slandard semirigld coaxial cable. Tha center conductor of the feading line is directly connacted to the
sacond arm of the dipole. Tha antenna s theralore shor-clreulted for DC-signals, On some of the dipoles, small end caps
ara added 1o tha dipole arms In order te Improve matching when loaded according to the position as axplainad in the
"Measurement Conditions® paragraph. The SAR data are not affectad by this change, The overall dipole length is still

aaaording to the Slandard.

Na excossive force must ba applied (o the dipole arms, bacausa thoy might bend or the soldered connactions near the

feadpoint may be damagad.

Additional EUT Data

Manufacturad by

SPEAG

Manufacturad on

May 06, 2011

Cadificalo No: D1800vV2-2d191 .Jani2
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DASYS5 Validation Report for Head TSL

Date: 05.01.2012
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB00V2; Serial: DIB00VZ « SN: 2d191

Commumcation System: CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz; o = 1.37 mho/m; ¢, = 39.7; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/EC/ANST C63.19-2007)

DASYS52 Configuration:
«  Probe: BES3DV3I - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 30.12.2011

¢ Sensor-Swrface: Imm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

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

Reference Value = 97,675 V/m; Power Drift = 0.04 dBB

Peak SAR (extrapolated) = 17,1870

SAR(] g) = 9.69 mW/g; SAR(10 g) = 5,14 mW/g

Maximum value of SAR (measured) = 12.049 mW/g

il
-

10,00

14,40

0dB = 12,050mW/g = 21.62 dB mW/p
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 04.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DISO0OVZ - SN: 2d1921

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: [ = 1800 MHz; a = .46 mho/m; g = 53; p = 1000 Iq'.gfm1
Phantom section: Flat Section

Measurement Standard: DASYS (IEEF/IEC/ANSIT C63,19-2007)

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.12.201

Sensor-Surface: Imm (Mechanical Surface Detection)

« Electronics: DAE4 Sno01; Calibrated: 04,07.201 1
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  DASYS52 52.8.00692); SEMCAD X 14.6.4(4989)

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

Reference Value = 93,486 V/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 16,3590

SAR( g) = 9.24d mW/g; SAR(10 g) = 4.9 mW/g

Maximum value of SAR {imeasured) = 11,705 mW/g

-1.60
Fen
1000

-14.40

OdB = 11L710mW/g =21.37 dB mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnuaairagse 43, 8004 Zurich, Swilzerland

Accrodited by the Swiss Accradilation Sarvice (SAS)
The Swiss Actreditation Service I8 one of the signatorles to tho EA
Multllateral Agreemeant far the racagnition of callbration carliflontos

Ellent Motorola MDb

Schwelzarlsoher Kallbrlerdienst
Sorvloe sulsse d'dtnlonnago
Sorvizlo svizzero di taraturn
Swiss Cnlibratlon Service

Acoredilation No.: SCS 108

Carlifieato Na: D1800V2-250_ Mari1

Olsject

Calibration procodurais)

Calisration date:

Primary Standards
Fowar motar EPM-4424

Powar aonsor HP 84814
Refarance 20 dB Allenuator
Typo-N miamateh combination
Roforance Proba ES3DV3
DAE4

Sacondary Standards
Pawaor sopsor HP B481A
AF genaraior R&S SMT-06
Molwork Analyzor HP B753E

Callbratad by:

Appravad by:

D1800V2 - SN: 250

QA CAL-05.v8

Calibration procadure for dipole validation kits

March 17, 2011

Calibratian Equipmant usod (M&TE crilical for calibration)

D8 __

Cal Bale (Cerificate Mo.,)

CALIBRATION CERTIFICATE |

This calibration coriificato documenta the traceabillly (o national standards, which roallze tho phyaleal unlis of measuromonis (S1),
Tho measurmments and tha uncanainiias wiih confidonco probabllity aro glven on tho fallowing pages and aro part of he corliticato,

All calibrations have boon conductod in the closod laboratary tacllity: anviranmani lamparature (22 + 3)°C and humidily = 70%.

Sohodulad Callbration

GB37480704
US37202783

SN: 5006 (20g)
SN: 5047.2 / 06327
Sh: 4208

Sh: 601

I8

08-0ci-10 (Mo. 217-01266)
06-0ci-10 (Mo, 217-01206)
30-Mar-10 (No. 217-011608)
30-Mar-10 (Mo. 217-01162)
30-Apr-10 (Mo, ES3-3205_Aprio)
10:-Jun-18 {No. DAE4-601_Jun10)

Chack Data {in houso)

Oat-11
Oat-11
Mar-11
Mar-11
Apr-11
Jun-11

Sochadulad Chogk

MY 41002317
100005
USA7200808 S4206

Mamao
Claudia Laublar

Kaija Pokovic

18-0c1-02 (in houso chack Oct-08)
4-Aug-98 (in house chock Qal-09)
18:0ct-01 {In house chack Oact-10)

Funetion
Laboralory Tachnlolan

Tachnlcal Manager

This callbrallon ceriilicato shall not be raproduced gxcopt in full withaut writien approval of the Inboratory.

In heuse chack: Oel-11
In house ehack: Oel-11
In housa chack: Oct-11

7

lssund: March 18, 2011

Carlilicale No: D1800V2-250_Marii
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Calibration Laboratory of S,

: n.,_"-:ﬂ'ﬂ.: 5 Sohwaelzerisoher Kallbrierdienst
Schmid & Partner i“"b‘—'ﬁi Servico sulsse d'dnlonnaga
E =
Englnaarmg AG — E Sorvizio svizzero di inrniura
Zeughausstrasse 43, 8004 Zurich, Switzerland % mﬁ‘\‘w‘-‘ Swiss Callbration Service
Hiyilatd
Acoraditad by tha Swisa Accraditation Sarvice (SAS) Acoraditation No.: SCS 108

The Swiss Accroditntion Sorvice is ono of 1ho signatories 1o the EA
Multlinternl Agraamant fer the racagnition of eallbration certlilcatos

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measuremant Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated In the certificate are valid at the frequency indicated.

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

» Fead 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
measurament at the SMA connector to the fead point. The Return Loss ansures low
reflacted power. No uncertainty required.

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

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

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

s SAR for nominal TSL parameters: Tha measured TSL parameters are used to calculate the
nominal SAR result.

Carlllcate Na: D1B00OV2-250 Marii Pago 2ol 9



Measurement Conditions

DASY systam conflguration, as far as not glvan on page 1.

DASY Verslon DASYS Vh2.6.2
Extrapolation Advancad Extrapolation
Phantom odular Flat Fhantom V5.0
Distance Dipole Conter - TSL 10 mim wilh Spacor
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fraguency 1800 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Tampoeratura Parmittivity Conductivity
Neminal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL paramoters (22.0x0.2) "C 394 x6% 1,36 mhe/m £ 6 %
Head T5SL temparatura during test (22.0+0.2)"C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR maasured 2560 mW input powar 947 mW /g
SAR normallzad nermallzed o TW 3ramW/g
SAHR for nominal Head TSL parameters normalized lo 1W 38.6 MW /g = 17.0 % (k=2)
SAR averaged over 10 am” (10 g) of Hoad TSL candilion
SAR measurad 250 mW input power 499 MW /g
SAR normalized nermalized to 1W 200mW /g

SAHR lar nominal Head TSL parameters

normalized to 1W

20,1 MW /g = 16.5 % (k=2)

Codifisatle No: D1800V2-250_Marii
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Body TSL parameters
Tha following parametars and calculations ware appliad,

Temperature Permittivity Conductivity
Nominal Body TSL parametars 22.0°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£0.2)°C 522+6% 1.45 mho/m + 6 %
Body TSL temperature during test (22.0202)°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW inpul powar p.oamwW /g
SAR normalized nermalizad to 1W 363mWig
SAR for naminal Body TSL parametars normalized to TW 37.2 MW/ g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measurad 260 mW Input powar 481 mW /g
SAR normalized normalized lo 1W 19.2mW/g
SAR for nominal Body TSL parametars normalized to 1W 194 mW /g £ 16.5 % (k=2)

Corlificate No; D1800V2-250 Mar11 Page 4 of 9




Appendix
Antenna Parameters with Head TSL

impedance, transformad to feed point 5088 +5.5 0
Rolurn Loss -26.2dB

Antenna Parameters with Body TSL

Impadance, iransfarmed te feed polnt 46,1 Q1+ 5.6 0
Return Loss -23.0dB

General Antenna Parameters and Design

Elecirical Delay {ona direction) 1,208 ns

Aftar leng tarm use with 100W radiated power, only a slight warming of tha dipole near the feedpoint can be measured,

The dipole Is made of standard semirigld coaxlal cable. The center conductor of the feeding line is diraclly connectad 1o tha
sacond arm of the dipola. The antenna s therefera short-clrcultad for DC-slgnals.
Mo excasslve lorce must be appliad to tha dipole arms, bacause they might band or the selderad connections near tha

feadpolnt may be damaged.

Design Maodification by End User
The dipole has baen modified with Teflon Rings (TR) placed within identified markings close to the end of each dipole arm.

Calibration has baen performad with TR attached 1o the dipale,

Additional EUT Data
Manufacturad by SPEAG
Manufacturad on September 25, 1998

Carlificate No: D1800V2-250_Mari] Paga ol 0



DASYS5 Validation Report for Head TSL

Date/Time: 17.03.2011 11:03:14
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800Y2; Serial: DIS00V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL. U12 BB

Medium parameters used: = [800 MHz; o = 1.35 mho/m; &, = 39.4; p = 1000 kg/m®
Phantom section: Flal Section

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

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
= Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial; 1001
+  Measurement SW: DASY52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Head/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0):
Meansurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95,117 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.216 W/kg

SAR(I g) = 9.47 mW/g: SAR(10 g) = 4.99 mW/g

Maximum value of SAR (measured) = 11.641 mW/g

i
i

-4.40

1130

1II

-17.16

0dB = 11.640mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 17,03.2011 15:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: DIS00V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: MSL. U12 BB

Medium parameters used: { = 1800 MHz; o = 1.45 mho/m: £, = 52.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated:; 10.06,2010
s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  Measurement SW: DASYS52, V52.6.2 Build (424)
+ Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Body/d=10mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 93,370 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 15.727 W/kg

SAR(1 g) = 9.08 mW/g; SAR(10 g) = 4.81 mW/g

Maximum value of SAR (measured) = 11.477 mW/g

141
6,83
-10.24

1166

1707

0dB = 11.480mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24933-1F Suppl. Rev. 0 FCC ID: IHDP56MB4

END OF REPORT
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