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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

Serial Number(s)

(Functional Use) LVUE250086

(GSM/WCDMA conducted power measurements, GSM/WCDMA SAR testing)

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 850 QPSK 24.0 dBm 11 826.4 - 846.6 MHz
WCDMA 1900 QPSK 24.0 dBm 11 1852.4 - 1907.6 MHz
Wi-Fi 802.11b/g/n BPSK 18.0 dBm 11 2412.0 - 2462.0 MHz
5180.0 - 5240.0 MHz,
- . 5260.0 - 5320.0 MHz,
Wi-Fi 802.11a/n BPSK 15.0 dBm 1:1 5500.0 - 5700.0 MHz.
5745.0 - 5825.0 MHz
Bluetooth GFSK 9.0 dBm 11 2402.0 — 2480.0 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/EDGE 850 GPRS/EDGE 1900 EDGE 850 EDGE 1900
Modulation GMSK GMSK 8PSK 8PSK
P"""“X‘m“”.‘ output | 3350 | 3150 | 2050 | 27.50 | 3050 | 2850 | 2650 | 2450 | 27.50 | 2550 | 2350 | 2150 | 26.50 | 24550 | 22.50 | 20550
ower Setting (dBm)
TP"“E Average Output  ,, oq [ o550 [ 2524 | 2450 | 2050 | 2250 | 22.24 | 2150 | 1850 | 1950 | 1024 | 1850 | 1750 | 18550 | 1824 | 17550
ower Setting (dBm)
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 4:8
Transmitting
B VS R 824.2 - 848.8 MHz 1850.2 - 1909.8 MHz 824.2 - 848.8 MHz 1850.2 - 1909.8 MHz

Rev. 0
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25018-1 Supplemental

2.2.1 Power limit reduction schemes

FCC ID: IHDT56NG7

The DUT utilizes reduced limits for the maximum transmit power for its transmitters when operating under the
following noted conditions to ensure SAR exposure compliance is maintained. Tables of the reduced limits used for
testing are given below. A complete description of this functionality is provided in the “Operational Description”
contained within Exhibit 12. The implementation to trigger the reduction in power requires the device to be

radiating, which prevents conducted power measurements of this functionality without modification to the unit.

While operating in body-adjacent exposure configurations during a mobile hotspot session, a reduced maximum
power limit is enforced on the GSM 1900 or WCDMA 1900 transmitters. Tables of the reduced limits used for

testing are given below.

Mode(s) of Operation WCDMA 1900
Channel Ranges 9262-9538
Maximum Output Power Setting (dBm) 24
Reduced Maximum 17
Output Power Setting (dBm)
Mode(s) of Operation GPRS 1900 EDGE 1900
Channel Range 975-124 975-124
Modulation GMSK 8PSK
Duty Cycle 1:8 2:8 3:8 4:8 1:8 2:8 3:8 4:8
Meximam OUELTErSENg | 3050 | 2850 | 26.50 | 24.50 | 2650 | 2450 | 2250 | 2050
Time Average Output Power
Setting (dBm) 21.50 22.50 22.24 21.50 17.50 18.50 18.24 17.50
Reduced Maximum Output
o 5 i () 26.50 24.50 22.50 20.50 22.50 20.50 18.50 16.50
Reduced Time Average Output
Power Setting (dBm) 17.50 18.50 18.24 17.50 13.50 14.50 14.24 13.50
Rev. 0 Exhibit 11
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25018-1 Supplemental FCC ID: IHDT56NG7

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
Dipole Validation Kit, DV1800V?2 259TR Oct-20-2011 Oct-20-2012

3.2 Additional Equipment

Description Serial Number Cal Date Cal Due Date
Signal Generator HP8648C 3847M01245 Aug-23-2011 Aug-23-2013
Power Meter E4419B GB39511084 Mar-28-2011 Mar-28-2013
Power Sensor #1 - E9301A US39210931 Jan-19-2012 Jan-19-2013
Power Sensor #2 - E9301A US39210932 Jan-19-2012 Jan-19-2013
Signal Generator HP8648C 3847A04632 Aug-13-2011 Aug-13-2013
Power Meter E4419B GB39511086 Nov-04-2011 Nov-04-2013
Power Sensor #1 - E9301A US39210915 Sep-09-2011 Sep-09-2012
Power Sensor #2 - E9301A US39210916 Sep-09-2011 Sep-09-2012
Network Analyzer HP8753ES US39171846 May-19-2011 May-19-2012
Network Analyzer E5071C 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, o, 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 MHZz" 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, Jun-09-2012 51.1 1.59 19.3
1880 Body Measured, Jul-12-2012 51.8 1.59 21.0
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/;I?-Ei-,zl o /I\E/;I?I’-?Z/ - 11890(?0'\:/:;'422/ 1185;)(§)OI\I<I/I|-IE|ZZI 24?_? hih =
Head Body Head Body ) 50}

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



MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25018-1 Supplemental FCC ID: IHDT56NG7

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 Ripele (1"2’:‘3% & s(sim) | Temp(c) | Temp (c)
Measured, Jun-08-2012 39.35 51.8 1.49 21.1 19.3
1800 Measured, Jul-12-2012 2509tr 39.35 52.1 1.49 21.0 21.0
Recommended Limits 39.1 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:

Rev. 0

Descriotion Serial f Conversion Cal Cert
P Number (MHz) Factor pg #
i 835 6.04 6 of 11
E-Field Probe ES3DV3 3124 1810 769 o 1l
Exhibit 11
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6. Test Results

For GSM and WCDMA modes, 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. 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¢4r10)

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 Cellular Phone model covered by this report has the following battery options:
Model SNN5915A - 2530 mAH battery

The Model SNN5915A battery is an internally-sealed battery contained within the DUT, and may not be removed
by the end-user. This battery was used to do all of the SAR testing. The phone was placed in the SAR measurement
system with a fully charged battery.

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 for the following measurements:

Descriotion Serial f Conversion Cal Cert
P Number (MHz) Factor pg #
. 835 6.04 6 of 11
E-Field Probe ES3DV3 3124 1610 769 B of 11

Rev. 0 Exhibit 11 Page 8
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FCC ID: IHDT56NG7

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

19 SAR value 19 SAR value P M -
f without Power Reduction with Power Reduction sl SR
Mode Channel Reduction Power
(MHz) Measured Extrapolated Measured Extrapolated | Specification Reduction
(Wikg) (Wikg) (Wikg) (W/kg) (dB) (dB)
512 2.59 2.59 0.965 0.97 -4.0 -4.3
GPRS 1900,
PS Data (2 Upslots) 661 2.23 2.23 0.973 0.97 4.0 3.6
810 2.19 2.19 0.955 0.96 -4.0 -3.6
1880
9262 4.39 4.39 0.906 0.91 -7.0 -6.8
WCDMA 1900,
12.2 kbps RMC 9400 3.99 3.99 0.827 0.83 -7.0 -6.8
9538 4.15 4.15 0.97 0.97 -7.0 -6.3
Rev. 0 Exhibit 11 Page 9
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Appendix 1

SAR distribution comparison for the system accuracy verification
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Date/Time: 6/8/2012 5:20:23 PM

Test Laboratory: Motorola Mobility - 1800MHz System Performance Check

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2509tr;

Procedure Notes: Input Power = 200 mW Refl.Pwr =-19.38 dB Sim.Temp@meas = 19.0 Sim.Temp@SPC = 19.3 Room
Temp @ SPC=21.1

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; g.=51.8, p=1000

kg/m3
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)

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) = 6.96 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 = 78.402 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 13.955 mW/g

SAR(1 g) = 7.87 mW/g; SAR(10 g) = 4.19 mW/g

Maximum value of SAR (measured) = 8.84 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) = 8.85 mW/g

mWig
8.844
7.116
£.388

3.660

1.932

0.204



SAR(x.v.z.f0)
|
SAR Z-Axis Retraction:Value Along Z, X=0, ¥=0
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Date/Time: 7/12/2012 4:26:11 PM

Test Laboratory: Motorola Mobility - 1800MHz System Performance Check

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN259TR,;

Procedure Notes: Input Power = 200 mW Refl.Pwr = -24.21 dB Sim.Temp@meas = 19.7C Sim.Temp@SPC = 21.0C
Room Temp @ SPC =21.0C

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; .= 52.1; p=1000

kg/m3
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)

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) = 6.84 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 = 77.743 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 13.747 mW/g

SAR(1 g) = 7.87 mW/g; SAR(10 g) = 4.24 mW/g

Maximum value of SAR (measured) = 8.85 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) = 8.87 mW/g

mWig
8.870
7.096
£.323

3.549

1.776

0.0025



SAR(x.v.z.f0)
|
SAR Z-Axis Retraction:Value Along Z, X=0, ¥=0
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Appendix 2

SAR distribution plots
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Date/Time: 6/9/2012 10:24:57 AM

Test Laboratory: Motorola Mobility - Gprs 1900 MHz (Class 10) Mobile Hotspot, No cutback

Serial: LVUE250086; FCC ID: IHDT56NG7

Procedure Notes: Pwr Step: 0, Battery Model #: INTERNAL Device Position = BOTTOM EDGE OF PHONE 10MM
AWAY FROM PHANTOM

Communication System: GPRS Class 10; Frequency: 1850.2 MHz; Communication System Channel Number: 512;
Duty Cycle: 1:4.14954

Medium: Regular Glycol Body 1750/1880; Medium parameters used: f= 1880 MHz; ¢ = 1.59 mho/m; ¢ =51.1; 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)

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/Area Scan -

Normal Body (15mm) (14x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.60 mW/g

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/5x5x7 Zoom
Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 36.051 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 4.684 mW/g

SAR(1 g) = 2.59 mW/g; SAR(10 g) = 1.31 mW/g

Maximum value of SAR (measured) =2.96 mW/g

mW/g
oo =
1.784 ' ' ' ' I I.
[ | .
1.196
0.607

0.0€19



Date/Time: 7/12/2012 5:01:50 PM

Test Laboratory: Motorola Mobility - Gprs 1900 MHz (Class 10) Mobile Hotspot w/ cutback

Serial: LVUE250086; FCC ID: IHDT56NG7

Procedure Notes: Pwr Step: 0 Battery Model #: INTERNAL Device Position = BOTTOM EDGE OF PHONE 10MM
AWAY FROM PHANTOM

Communication System: GPRS Class 10; Frequency: 1880 MHz; Communication System Channel Number: 661;
Duty Cycle: 1:4.14954

Medium: Regular Glycol Body 1750/1880; Medium parameters used: f= 1880 MHz; ¢ = 1.59 mho/m; ¢ =51.8; 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)

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/Area Scan -
Normal Body (15mm) (14x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.742 mW/g

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/5x5x7 Zoom
Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.252 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 1.748 mW/g

SAR(1 g) = 0.973 mW/g; SAR(10 g) = 0.495 mW/g

Maximum value of SAR (measured) = 1.11 mW/g

mW/g
1.110

0.889

0.667

0.446

0.224

0.00311



Date/Time: 6/9/2012 1:40:02 PM

Test Laboratory: Motorola Mobility - wcbmaA 1900 MHz Mobile Hotspot, No cutback

Serial: LVUE250086; FCC ID: IHDT56NG7

Procedure Notes: Pwr Step: ALL UP BITS Battery Model #: INTERNAL Device Position = BOTTOM EDGE OF
PHONE 10MM AWAY FROM PHANTOM

Communication System: WCDMA; Frequency: 1852.4 MHz; Communication System Channel Number: 9262; Duty
Cycle: 1:1

Medium: Regular Glycol Body 1750/1880; Medium parameters used: f= 1880 MHz; ¢ = 1.59 mho/m; ¢ =51.1; 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)

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/Area Scan -

Normal Body (15mm) (14x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.31 mW/g

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/5x5x7 Zoom
Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 48.473 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 8.072 mW/g

SAR(1 g) = 4.39 mWI/g; SAR(10 g) = 2.19 mW/g

Maximum value of SAR (measured) = 4.97 mW/g

mW/g
— 4.970

— 3.989

3.008

2.027

1.046

0.066



Date/Time: 7/12/2012 10:35:20 PM

Test Laboratory: Motorola Mobility - wcbmA 1900 MHz Mobile Hotspot w/ cutback

Serial: LVUE250086; FCC ID: IHDT56NG7

Procedure Notes: Pwr Step: ALL UP BITS Battery Model #: INTERNAL Device Position = BOTTOM EDGE OF
PHONE 10MM AWAY 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; ¢ = 1.59 mho/m; ¢ =51.8; 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)

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/Area Scan -
Normal Body (15mm) (14x8x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.933 mW/g

DASYS5, Triple Flat Phone Template - Rev.5 (6-April-12)/Triple Flat Phone Template/5x5x7 Zoom
Scan (<=3GHz) (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.561 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.780 mW/g

SAR(1 g) =0.970 mW/g; SAR(10 g) = 0.487 mW/g
Maximum value of SAR (measured) = 1.10 mW/g

mW/g
EEEEEEEEEEEE

0.880
0.663
0.447

0.230

0.014
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Appendix 3

Measurement Uncertainty Budget
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25018-1 Supplemental FCC ID: IHDT56NG7

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 o0
Axial Isotropy E.2.2/7.212 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
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 &)
Linearity E.2.4/7.213 4.7 R 1.73 1 1 2.7 2.7 o0
System Detection Limits E.25/7.2.14 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E.2.6/7.2.1.6 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 &)
Integration Time E.2.8/7.2.18 1.1 R 1.73 1 1 0.6 0.6 o0
RF Ambient Conditions -

Noise E.6.1/7.2.3.6 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 o0
Probe Positioner Mech.

Tolerance E.6.2/7.2.2.1 0.4 R 1.73 1 1 0.2 0.2 0
Probe Positioning w.r.t

Phantom E.6.3/7.2.2.3 14 R 1.73 1 1 0.8 0.8 o0
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 E4.1/7.2242 4.5 N 1.00 1 1 45 45 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 )
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) 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
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Calibration Laboratory of

e #

Schmid & Parlner S
Engineering AG e
Zoughausstrasso 43, 8004 Zurleh, Swiizorland ﬂfm

Acoredited by the Swiss Accreditation Sarvige (SAS)
The Swiss Accradilation Sorvice is one of tho algnatorion o the EA
Multilatoral Agroomont for the recognition of callbiration cortificatas

Cliant

Motorala MDb

S

Accraditation No.:

s Schwalrarischor Knlibrierdlonat

¢ Service sulsso d'dtalonnage

g Sorvizlo sylzaero di taratura
Swias Gallbration Sorvico

SCs 108

Cortiflento No: ES3-3124_Aug11

Cibjoct

Caollbration procodurals)

Callbraticn dato:

=]

|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).
The mueasuramsnts and the uncarainlios with canfldonce probabllity oro glven on the Tallowdng pages and o part of Iho eaniliento,

All calibralions have bean conductad In the clogad [abaralory facilily: anvirenment lomparalure (22 £ 3)°C and humidily = 70%,

Frimary Standarda 10 Cal Date (Cenlilionte No,) Schedulad Cn!_ll:ln_r_n_lllqn
Pawar malor E44198 CBEA1293874 H=Mar=11 (No. 217-01372) Aprr“ 2
Powar aanior EA4124 My 41498087 _:'.'!1-Mnr-| 1 {(No. 217-01372) Apr-12
Raloronco 3 dB Allenuator 8N: 55054 (3e) | 20:Mar-11 {No. 217-01360) Apr-12
Ralaronci 20 48 Atlanuntor SN: 55086 (20b) | 20-Mar-11 (No. 217:01367) Apr-12
Raloronco 30 dB Aftenuntor SN 55129 (30h) 28:Mar:11 (No. 217-01370) Aprs12
Raferonce Probe ESIDV2 SN: 3013 20:0nc-10 (Ho. ES3-3013_Dec10) Dac11_ ———
DAEA SN 864 E-Mny-ﬂ (Mo, DAEA -I!!H_Mnjli IJ
Sacandary Standarda in Check Date (In house) Scheduled Check |
RF ganarator HP 8648C US3642U01700 A-Aug-88 {in houan chook Oat-00) | In house chack: Oat-11
Molwork Analyzor HP BYSIE LS37300585 18-Cel-01 {in house check Oct-10) In houso chack: Oat-11
Nama * Funcllon Signitur

Callratid by: Kalja Pokovic Technical Manngar A ,:f’::y,»

== L2

—

Approvad by; Minls Kustor I:Iunlty Mannager

_'l'lpllll_._rigll_l_l_:m't_lun cariificats shall nol be reproduced excopt In full withaul willlan approval Ef.th“ labaralory.

<

lasuad: Augusl 23, 2011

Carlificata No: ES3-3124_Aug11
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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

Manufactured:  July 11, 2006
Calibrated: August 23, 2011

Calibrated for DASY/EASY Systems

(Mola: non-campalible with DASY2 systeml)

Corlificate No: ES3-3124_Aug11 Page 3 of 11



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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Uncartainty of Frequenay Response of E-flald; £ 6.3% (k=2)
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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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Callbratlon Laboratory of {\\“\\Q_//\_Z’/Z Schweizerischer Kalibrierdienst

Schmid & Partner ilﬂﬁ&ié Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland N > Swiss Calibration Service

L™
’I/"lru Ih |\“\

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

Client Motorola MDb Certificate No: D1800V2-259 Oct11

CALIBRATION CERTIFICATE

Object D1800V2 - SN: 259

Calibration procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: QOctober 20, 2011

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Cerificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 05-Oct-11 (No. 217-01451) Oct-12
Power sensor HP 8481A US37292783 05-Oct-11 (No. 217-01451) Oct-12
Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12
Type-N mismatch combination SN: 5047.2 /06327 29-Mar-11 (No. 217-01371) Apr-12
Reference Probe ES3DV3 SN: 3205 29-Apr-11 (No. ES3-3205_Aprii) Apr-12
DAE4 SN: 601 04-Jul-11 (No, DAE4-601_Juli1) Jul-12
Secondary Standards ID # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-11) In house check: Oct-13
RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13
Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician ( d
Approved by: Katja Pokovic Technical Manager 3 (/;;

% */ -

Issued: October 20, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1800V2-259_0Oct11 Page 1 of 8



& g Wy,
Calibration Laboratory of S, Schweizerischer Kalibrierdienst

. ~ \_/ ,r
Schmid & Partner iE‘\\-—\TJ//NEE/F Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’/4’,//_\\\\;\0 Swiss Calibration Service
il
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

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

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

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

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1800 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 39.7+6% 1.38 mho/m + 6 %
Head TSL temperature change during test % 0570
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.46mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

4.98 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 544 +6 % 1.52 mho/m £ 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.72mW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

514mW /g

SAR for nominal Body TSL parameters

normalized to 1W

20.6 MW / g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 491Q-57jQ
Return Loss -24.7 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 452Q-57iQ

Return Loss -22.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.187 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on December 23, 1999
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DASY5 Validation Report for Head TSL

Date: 20.10.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 259

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz; ¢ = 1.38 mho/m; &, = 39.7; p = 1000 kg/:113
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.201 1
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
o Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50AA; Serial: 1001
o DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 96.773 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.874 W/kg

SAR(1 g) = 9.46 mW/g; SAR(10 g) = 4.98 mW/g

Maximum value of SAR (measured) = 11.912 mW/g

-15.00

-20.00

-25.00

0dB=11.910mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.10.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 259

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz; ¢ = 1.52 mho/m; &, = 54.4; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4,74); Calibrated: 29.04.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

e Phantom: Flat Phantom 5.0 (back); Type: QDO00P50AA; Serial: 1002
o DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 94.339 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 17.128 W/kg

SAR(1 g) = 9.72 mW/g; SAR(10 g) = 5.14 mW/g

Maximum value of SAR (measured) = 12.317 mW/g

-12.00

-16.00

-20.00

0dB = 12.320mW/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: 25018-1 Supplemental FCC ID: IHDT56NG7

END OF REPORT
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