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MOTOROLA, INC. Modular SAR Test Report Number: 24418-1F Rev. D FCC ID: IHDP56LU2

1. Introduction

The Motorola Mobility Product Safety & Compliance Laboratory has performed measurements of the maximum
potential exposure to the user of the LTE module covered by this test report. The LTE module was placed into the
sole intended host (FCC ID: IHDP56LU1 Exhibit 11 report 24253-1F Rev. B dated Feb 2, 2011). The Specific
Absorption Rate (SAR) of this product was measured. The device was tested in accordance with [4] and FCC KDB
pub 616217. The SAR values measured for the portable hand-held device 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]. Specific WiFi sections and
tables contained within this report are duplicated from the host device’s SAR test report. These are presented as
supporting information to be used in the evaluation of simultaneous transmitters with this module when contained
within the host device.

For ANSI / IEEE C95.1 (1 g), the final stand-alone SAR readings for this module are 1.30 W/kg for body use. The
final simultaneous-transmission SAR readings for this hand-held device are 1.51 W/kg for body use. These
measurements were performed using a Dasy4™ v4.7 system manufactured by Schmid & Partner Engineering AG
(SPEAG), of Zurich Switzerland.

Summary of Stand-Alone SAR Results for
LTE Module

Modulation Body SAR (1 g “/x,)

QSPK 1.27

16QAM 1.30
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2. Description of the Device Under Test

2.1

Antenna description

FCCID

Host Device LTE Band 13 Antenna (module connected via coaxial connector)

2.2

Type Internal
Location Top-Leftt Rear of Device
Dimensions Width 12 mm

Length 42 mm

Device description

: IHDP56LU2

Serial Number(s)
(Functional Use)

99000052000875 (Host device Wi-Fi SAR testing — from IHDP56LU1)
99000052018474 (LTE SAR testing)

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

Identical Prototype

Device Category

Portable

RF Exposure Limits

General Population / Uncontrolled

Module Functionality

HoRlElE) i LTE 3GPP Band 13
Operation
RB 1 49 1 49

Allocation | (Lowend) | (highen) [ 3% 100% 1 (Lowend) | highenty | 3970 100%

M&%‘g:(ts';’” QPSK QPSK QPSK QPSK | 160aM | 160aM | 160aAM | 16QAM

Maximum
Output 24.0 24.0 23.0 23.0 23.0 23.0 22.0 22.0
Power dBm dBm dBm dBm dBm dBm dBm dBm
Setting

Transmitting
Frequency 777 — 787 MHz (1 channel 10MHz wide)
Range(s)

Host Functionality Used for Simultaneous Transmit

Mode(s) of Wi-Fi Wi-Fi
Operation 802.11b/g/n 802.11a/n Bluctooth
Modulati BPSK / BPSK /
v 0‘3:(5';’” QPSK / QPSK / GFSK
QAM 16QAM
Maximum Output
Power Setting 18.5 dBm 9.0 dBm 10.7 dBm
Transmitting 2412.0 - 5180 - 5240, 2402.0 -
Frequency 2462.5 5745 - 5805, 2483.5
Range(s) MHz MHz MHz
Exhibit 11
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2.3  Power Reduction techniques on LTE

MPR conditions are defined in 3GPP 36-521, section 6.2.3.3:

6.2.3.3 Minimum conformance requirements

FCC ID: IHDP56LU2

For UE Power Class 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in
Table 6.2.2.3-1 due to higher order modulation and transmit bandwidth configuration (resource blocks) is

specified in Table 6.2.3.3-1.

Table 6.2.3.3-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth configuration MPR (dB)
RB]
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 > 8 >12 > 16 > 18 <1
16 QAM <5 <4 <8 <12 <16 <18 <1
16 QAM >5 >4 > 8 >12 >16 > 18 <2

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5.3

apply. The normative reference for this requirement is TS 36.101 clause 6.2.3.

For the DUT architecture, MPR is taken whenever allowed. Per the chart above, for a 10 MHz bandwidth the

following MPR is used:
Modulation # of RBs MPR (dB)
QPSK >12 1
16 QAM <=12 1
16 QAM > 12 2

The table applies for any RB start value. RB’s are assigned contiguously.

So, given a maximum power of 24 dBm and the MPR described above, the max power of the module is as follows:

Test Case Max Power (dBm)
QPSK, Start RB: 0, RB Aloc: IRB@low end 24
QPSK, Start RB: 49, RB Aloc: 1RB@high end 24
QPSK, Start RB: 12, RB Aloc 50% 23
QPSK, Start RB: 0, RB Aloc 100% 23
16QAM, Start RB: 0, RB Aloc: IRB@low end 23
16QAM, Start RB: 49, RB Aloc: 1IRB@high end 23
16QAM, Start RB: 12, RB Aloc 50% 22
16QAM, Start RB: 0, RB Aloc 100% 22
Measured Conducted power (dBm) for module’s LTE mode

Mode Channel Center F | RB Aloc | RB Aloc | RB Aloc | RB Aloc

(MHz) 1 (low) | 49 (high) 50% 100%

QPSK 23230 782 24.16 24.8 23.4 23.97

16QAM 23230 782 24.0 24.85 22.34 22.9
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The DUT also utilizes a set of reduced limits for the maximum transmit power for specified device configurations
and orientations. A description of this functionality is provided in the “Operational Description” contained within
Exhibit 12. These reduced set of limits are used in conjunction with the MPR power reductions listed above. The
orientation and/or proximity sensor power reductions listed below is applied first, then LTE MPR detailed above is
applied. This implementation results is the reduction in power limits being additive.

. : LTE Power
Orientation\Mode Band Reduction
Power Limit Activation u
13 (dB)
Landscape-1 (Bottom Edge toward body) T 2.2
Landscape-2 (Top Edge toward body) i 1.5
Portrait-1 (Right Edge toward body) T 2.2
Portrait-2 (Left Edge toward body) T 2.2

1 Reduced maximum limit applied only by activation of proximity sensor with back surface towards the user.
I Reduced maximum limit applied by when DUT is placed vertically with the top edge facing the user.

Proximity Sensor Activation
Output power vs. separation distance for QPSK, 50% RB Alloc.

Maximum Qutput Power in dBm

Maximum Output Power Vs. Distance from Body
Phantom

Body Phantom not detected

Maximum Output Power

LTE750

01 2 3 45 6 7 8 9510111213141516171818 20

Distance in mm from body phantom

The graph above demonstrates the amount of power reduction provided by the activation of the proximity sensors
over a range of separation distances between the DUT and the phantom. The 2.2 dB of power reduction is constant
for all operating modulations and RB allocations for this display orientation.

Exhibit 11 Page 6 of 20
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24 Evaluation of Host Wi-Fi 802.11 modes — Reference Page from IHDP56LU1

The following description and tables of data are duplicated from [7] for the purpose of identification of the required
WiFi transmit modes that are needed for simultaneous transmit evaluation.

Per “SAR Measurement Procedures for 802.11 a/b/g Transmitters” (FCC KDB pub. 248227), power measurements
were performed for 802.11 operational modes. The conducted power measurements for each mode are shown in
the tables below. SAR testing for 802.11 was performed within each transmit band (2.5 GHz, 5.2 GHz, 5.8 GHz)
with the transmitter set to the lowest data rate on the default test channels highlighted in bold in the tables below.
The body positions that resulted in the highest SAR values were further tested on the additional channels and higher
data rates highlighted in blue in the tables below. Due to the relatively large number of data rates with measured
conducted power exceeding the lowest data rate conducted power by more than 0.25 dB, there will be a large
number of tests performed on the configuration that results in the highest measured SAR for the lowest data rate.

Conducted Power (dBm) for
802.11b Mode Data Rates
Band Channel
1 2 5.5 11
Mbps | Mbps | Mbps | Mbps
Wi 1 | 16.83[17.38 [ 17.60 [ 17.67
2450 6 17.69 | 18.19 | 18.39 | 18.43
MHz 11 | 17451812 [ 18.19 | 18.38
Conducted Power (dBm) for 802.11g Mode Data Rates
Band Channel
6 9 12 18 24 36 48 54
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 11.20 | 11.17 | 10.54 | 10.22 | 10.28 | 10.17 | 10.12 9.31
2450 6 17.26 | 17.25 | 17.21 | 16.95 | 14.60 | 14.76 | 14.59 | 14.65
Mz 11 1136 | 11.63 | 11.57 | 11.26 | 11.29 | 11.19 | 11.12 | 11.14
Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 800 ns Guard Interval)
Band Channel
6.5 13 19.5 26 39 52 58.5 65
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 11.04 | 10.51 | 10.25 | 10.32 | 10.27 | 10.26 | 10.14 | 10.22
2450 6 15.54 | 15.44 | 15.10 | 13.57 | 13.81 | 13.55 | 13.59 | 12.10
MHz 11 11.40 | 11.47 ) 11.12 | 11.21 | 11.15 | 11.13 | 11.11 | 10.80
Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)
Band Channel
7.2 14.4 21.6 28.8 43.3 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 10.65 | 10.49 | 10.22 | 10.25 | 10.36 | 10.32 | 10.18 | 10.15
2450 6 1544 | 15.63 | 15.11 | 13.77 | 13.76 | 13.67 | 13.54 | 12.09
Mz 11 11.40 | 11.25 ) 1098 | 11.05 | 11.12 | 10.92 | 10.95 | 10.90
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Conducted Power (dBm) for 802.11a Mode Data Rates
Band Channel

6 9 12 18 24 36 48 54
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 7.81 7.97 8.00 7.79 7.72 7.74 7.66 7.60

\’5\’2111;1 40 8.49 8.76 7.67 7.57 7.50 7.55 7.53 7.45
MHz 44 7.78 7.86 7.74 7.55 7.51 7.56 7.50 7.51

48 8.93 9.15 7.72 7.37 7.38 7.43 7.42 7.54
149 8.27 8.29 8.21 8.17 8.15 8.21 8.19 8.26
\’5\’7171;1 153 8.60 8.59 8.55 8.27 8.18 8.19 8.17 8.01
MHz 157 8.64 8.65 8.62 8.24 8.41 8.27 8.21 8.30

161 8.77 8.76 8.70 8.43 8.50 8.45 8.40 8.51

Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 800 ns Guard Interval)

6.5 13 19.5 26 39 52 58.5 65
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 8.41 7.65 7.28 7.55 7.50 7.56 7.67 7.47

Band Channel

stzll? 40 8.00 8.10 7.75 7.63 7.59 7.85 7.74 7.70
MHz 44 8.15 7.65 7.49 7.63 7.60 7.61 7.74 7.68

48 8.26 8.26 8.07 8.03 8.06 8.05 8.04 7.73
149 8.78 8.06 | 7.73 7.80 7.78 7.78 7.78 7.71
\’5\’717? 153 7.93 8.07 | 770 | 7.72 7.90 | 7.68 7.66 | 7.68
MHz 157 8.14 8.08 7.75 7.83 7.88 7.83 7.72 | 174

161 8.21 829 | 7.92 8.14 8.01 7.96 7.87 | 7.85

Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)

7.2 144 21.6 28.8 433 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
36 8.36 8.18 7.60 7.74 7.75 7.75 7.74 7.66

Band Channel

stzllgl 40 7.93 7.95 7.85 7.92 7.90 7.77 7.80 7.79
MHz 44 8.10 8.02 7.74 7.85 7.89 7.98 7.61 7.98

48 8.26 8.18 7.94 8.01 8.02 7.75 7.68 7.64
149 8.45 8.51 8.29 8.41 8.38 7.85 7.76 8.14
\’5\’717? 153 8.53 8.33 8.35 7.61 7.83 7.86 7.76 7.68
MHz 157 8.05 7.98 7.74 | 7.89 7.84 | 7.76 7.86 7.73

161 8.29 8.06 7.85 7.98 7.90 8.02 7.90 7.79
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3. Test Equipment Used

3.1  Dosimetric System

The Motorola Mobile Devices Business Product Safety & Compliance 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 4. 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 434 Jan-13-2011 Jan-13-2012
E-Field Probe ES3DV3 3124 Aug-11-2010 Aug-11-2011
DASY4™ DAE V1 699 Sep-20-2010 Sep-20-2011
E-Field Probe ES3DV3 3184 Mar-11-2011 Mar-11-2012
DASY4™ DAE V1 440 Nov-11-2010 Nov-11-2011
E-Field Probe EX3DV4 3730 Jul-16-2010 Jul-16-2011
S.A.M. Phantom used for 780 MHz TP-1250
S.A.M. Phantom used for 2450 MHz TP-1136
S.A.M. Phantom used for 5210/5775 MHz TP-1106
. oy . 425TR Oct-14-2010 Oct-14-2012
Dipole Validation Kit, DV835V2 1TR Mar-18-2011 Mar-18-2013
Dipole Validation Kit, DV2450V2 740 Mar-17-2011 Mar-17-2013
Dipole Validation Kit, DSGHzV2 1098 Jan-07-2011 Jan-07-2013
3.2  Additional Equipment
Description Serial Number Cal Date Cal Due Date
Rohde & Schwarz CMW500
SW version 2.0.20.10 103402 Dec-01-2010 Dec-01-2012
Used for LTE testing
Signal Generator HP8648C 3847A04810 Oct-30-2009 Oct-30-2011
Power Meter E4419B GB39511087 Dec-22-2009 Dec-22-2011
Power Sensor #1 - E9301A US39211006 Oct-25-2010 Oct-25-2011
Power Sensor #2 - E9301A US39210934 Oct-25-2010 Oct-25-2011
Signal Generator HP8648C 3429A00286 Nov-23-2009 Nov-23-2011
Power Meter E4419B US39250622 Dec-22-2009 Dec-22-2011
Power Sensor #1 - E9301A US39210931 Oct-25-2010 Oct-25-2011
Power Sensor #2 - E9301A US39210932 Oct-25-2010 Oct-25-2011
Network Analyzer HP8753ES US39172529 Jun-04-2010 Jun-04-2011
Dielectric Probe Kit HP85070C US99360070
Exhibit 11 Page 9 of 20
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4. Electrical parameters of the tissue simulating liquid

Prior to conducting SAR measurements, the relative permittivity, g, 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 ¥,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].

f Tissue Dielectric Parameters
(MHz) type Limits / Measured & G (S/m) Temp (°C)

Measured, Mar-23-2011 53.3 0.92 20.1

Measured, Mar-24-2011 53.3 0.92 20.1

782 Body Measured, Mar-27-2011 54.4 0.93 20.2
Measured, Ap-28-2011 54.4 0.93 20.2
Recommended Limits 55.4 £5% 0.97 £5% 18-25

Measured, Apr-28-2011 47.5 2.03 19.9
2450 BOdy Recommended Limits 52.7 £10% 1.95 £5% 18-25
Measured, Apr-28-2011 46.2 5.79 19.1
5210 BOdy Recommended Limits 49.0 £10% 5.31+5% 18-25
Measured, Apr-28-2011 45.1 6.63 19.3
5785 Body Recommended Limits 482 £10% 5.08 £5% 1825

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

Ingredient 8::0 '\|<I/I|_I1|Zz/ 788305 I\I<|/I|-I1|Zz/ 11890000 I\I<I/I|-I1|Zz/ 118 ;)000 T/IFILZZ/ 24?—?&2{('1'_' ‘ 2458003A Hz
Head Body Head Body Y

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 --

All 5.2 GHz and 5.8 GHz SAR testing was performed using MSL 3500/5800 tissue simulating liquids from Schmid
& Partner Engineering AG. Prior to conducting SAR measurements, the relative permittivity, g, and the
conductivity, o, of the liquids were measured. The conductivity of the purchased liquids was determined to be at the
high end of the window from the target parameter. This resulted in the 5.2 GHz and 5.8 GHz System Accuracy
Verifications measuring slightly above the 19.9% (k=2) window from the dipole validation target. When
conductivity is normalized to the target value, the system accuracy verification is within the 19.9% (k=2) window.
Because the system accuracy verifications were measured on the conservative side of the target window, all
subsequent 5.2 GHz and 5.8 GHz SAR tests were also on the conservative side of their uncertainty window.
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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 5. 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. For frequencies above 3 GHz, the simulated tissue depth was verified to be 10 cm + 0.5 cm.
Z-axis scans showing the SAR penetration are also included in Appendix 1.

f SAR (W/kg), Dielectric Parameters Ambient Tissue
(MH2z) Description 1gram [ c (S/m) Temp (°C) | Temp (°C)
Measured, Mar-23-2011 9.90 41.2 0.91 20.6 20.5
Measured, Mar-24-2011 9.85 42.4 0.92 20.5 20.5
835 Measured, Mar-27-2011 9.95 41.9 0.92 20.5 20.5
Recommended Limits 9.57 41.5 5% 0.90 +5% 18-25 18-25
Measured, Apr-28-2011 9.80 53.8 0.98 20.3 20.6
Recommended Limits 9.77 552 +5% 0.97 +5% 18-25 18-25

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

Description Serial f Conversion | Cal Cert
P Number (MH2z) Factor pg #
E-Field Probe
ES3DV3 3124 835 5.86 50f11

The probe calibration frequency and the system accuracy verification were performed at 835 MHz. The center of
the LTE Band 13 transmit band is 782 MHz. The difference exceeds the +/- 50 MHz window specified in KDB
pub. 450824 DO1. Therefore calculations are given to perform a SAR correction for deviations of the complex
permittivity and conductivity from simulated tissue targets if the deviation is in the direction that does not result in a
"conservative" SAR result. The sensitivity coefficients for frequencies within "Attachment 1: Tissue Parameter
Variations" of KDB pub. 450824 were used.

This attachment provides:
450 MHz tissue has sensitivity coefficients for Er of -0.46 and for Sigma of +0.43
800 MHz tissue has sensitivity coefficients for Er of -0.57 and for Sigma of +0.59

A linear approximation to get the values for 782 MHz (the frequency of the center of the transmit band) were
performed. The sensitivity coefficients used for 782 MHz were: Er of -0.56434 and Sigma of +0.581771.
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FCC ID: IHDP56LU2

We then applied these coefficients to the delta between the measured conductivity and the target conductivity using

the formula:

ASAR = S, Ae + S, AC

Here, 5, = d54R/8e and 5, = 85AR/0g are sensitivity coefficients, representing the sensitivity
of SAR to permittivity and conductivity, respectively.

Then the measured SAR is adjusted by the delta SAR to compensate for the change in conductivity using the
formula: Adjusted SAR = Measured SAR /(1 + delta_SAR)

The Following System Performance checks were performed to support the required simultaneous transmit testing in

the WiFi bands:

f SAR (W/kg), Dielectric Parameters Ambient Tissue
(MHz) Description 1 gram £ G (S/m) Temp (°C) Temp (°C)
2450 Measured, Apr-06-2011 56.0 47.5 2.03 20.1 19.3

Recommended Limits 51.3 52.7 £10% 1.95 +5% 18-25 18-25

Measured, Mar-25-2011 84.30 46.3 5.77 20.2 19.3

5200 Recommended Limits 77.50 49.0 +£10% 5.30 £5% 18-25 18-25
800 Measured, Mar-28-2011 82.30 45.0 6.65 20.3 19.2
> Recommended Limits 73.10 48.2 £10% 6.00 £5% 18-25 18-25

The following probe conversion factors were used on the E-Field probe(s) used for the system accuracy verification

measurements:

Descriotion Serial f Conversion | Cal Cert
P Number (MH2z) Factor pg #
E-Field Probe
ES3DV3 3184 2450 4.33 60f11
E-Field Probe 3730 5200 4.07 60f11
EX3DV4 5800 3.53 60f11
Exhibit 11
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6. Test Results

For LTE modes, the test sample was operated using an actual transmission through a CMWS500 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 DUT was tested in the configurations stipulated in [4] and KDB pub 616217 D03. KDB pub 616217 D03 was
used for general guidance with regard to simultaneous transmission for a tablet device. The DUT 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 host device used for testing has an internal battery that is not replaceable by the end user. This battery was used
to do all of the SAR testing. The battery was charged prior to each set of three tests.

6.1 Host Body Test Results For Reference in use of Simultaneous Transmission
Evaluation

The SAR results shown in tables 1 and 2 are maximum SAR values averaged over 1 gram of phantom tissue, to
demonstrate compliance to [3] and also over 10 grams of phantom tissue, to demonstrate compliance to [6]. These
tables are taken from the host device’s (IHDP56LU1) Exhibit 11 SAR report. They are presented here for reference
and to assist in determining the need for simultaneous transmit SAR evaluation.

Body, Back of Host Device 0 mm from Phantom — Reference Table from IHDP56L.U1

Mid-Band Temp Drift 10 g SAR value 1 g SAR value
F (MHz) Mode Channel C) (dB) Measured Extrapolated Measured | Extrapolated
(W/kg) (W/kg) (W/kg) (W/kg)
1 20.0 0.186 0.470 0.47 1.17 1.17
802.11b, 1 Mbps 6 20.0 -0.172 0.407 0.42 1.02 1.06
11 20.0 -0.098 0.344 0.35 0.895 0.92
1 20.5 0.098 0.515 0.52 1.31 1.31
802.11b, 2 Mbps 6 20.5 -0.033 0.413 0.42 1.05 1.06
2450 11 20.3 -0.125 0.366 0.38 0.93 0.96
1 20.5 0.046 0.497 0.50 1.26 1.26
802.11b, 5.5 Mbps 6 20.3 -0.225 0.408 0.43 1.04 1.10
11 20.3 -0.094 0.356 0.36 0.913 0.93
1 19.5 -0.022 0.522 0.52 1.33 1.34
802.11b, 11 Mbps 6 19.5 -0.151 0.429 0.44 1.08 1.12
11 19.5 0.301 0.384 0.38 1.00 1.00
36 18.5 -0.207 0.117 0.12 0.351 0.37
40 18.5 -0.211 0.136 0.14 0.412 0.43
802.11a, 6 Mbps
44 18.2 -0.203 0.135 0.14 0.412 0.43
5210 48 18.2 -0.344 0.148 0.16 0.449 0.49
802.11a, 9 Mbps 40 19.0 -0.260 0.136 0.14 0.418 0.44
36 19.3 -0.174 0.069 0.07 0.266 0.28
802.11n, 7.2 Mbps
48 19.3 -0.041 0.106 0.11 0.334 0.34
153 18.2 -0.198 0.114 0.12 0.421 0.44
802.11a, 6 Mbps
161 18.2 -0.255 0.118 0.13 0.445 0.47
5785 802.11n, 7.2 Mbps 153 18.5 -0.444 0.128 0.14 0.479 0.53
161 19.4 -0.354 0.103 0.11 0.441 0.48
802.11n, 6.5 Mbps 149 18.4 -0.050 0.132 0.13 0.471 0.48

Table 1: SAR measurement results at the highest possible output power, measured in a body position against
the ICNIRP and ANSI SAR Limit.
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Body, Top Edge of Host Device 0 mm from Phantom — Reference Table from IHDP56LU1

Mid-Band Temp Drift 10 g SAR value 1 g SAR value
F (MHz) Mode Channel C) (dB) MeajEred Extray;ltzlated Meajﬁred Extrapolated
g g g W/kg
1
2450 802.11b, 1 Mbps 6
11
36 18.6 0.386 0.231 0.23 0.966 0.97
802,11, 6 Mbps 40 19.7 0.210 0.259 0.26 1.04 1.04
44 18.6 0.080 0.318 0.32 1.25 1.25
5210 48 19.6 0.142 0.264 0.26 1.09 1.09
802.11a, 9 Mbps 40 19.3 0.206 0.283 0.28 1.11 1.11
802,11, 7.2 Mbps 36 18.5 -0.440 0.222 0.25 0.926 1.02
48 18.2 -0.033 0.198 0.20 0.811 0.82
802,11, 6 Mbps 153 18.7 0.145 0.289 0.29 1.04 1.04
161 18.2 -0.880 0.299 0.37 1.05 1.29
5785 153 19.3 0.045 0.258 0.26 0.926 0.93
802:14n, 7.2 Mbps 77 19.3 20.744 0.283 034 0.975 1.16
802.11n, 6.5 Mbps 149 18.5 0.307 0.286 0.29 1.04 1.04

Table 2: SAR measurement results at the highest possible output power, measured in a body position against
the ICNIRP and ANSI SAR Limit.

6.2 Body Test Results

The SAR results shown in tables 3 through 6 are maximum SAR values averaged over 1 gram of phantom tissue, to
demonstrate compliance to [3] and also over 10 grams of phantom tissue, to demonstrate compliance to [6]. Also
shown is the temperature of the simulated tissue after the test, the measured drift and the extrapolated SAR. The
exact method of extrapolation is Extrapolated SAR = Measured SAR * 10°*"19 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 requisite test positions for the DUT were chosen per the guidance provided in FCC KDB pub. 447498 DO1.
The DUT was tested with the back surface of the device facing the phantom with no separation for all transmitters
requiring test. Additionally, the DUT was tested with the back surface of the device at 5 mm separation from the
phantom, to capture compliance at the worst-case proximity sensor trigger point (i.e. the closest the DUT might
come to a user without utilizing a set of reduced maximum power limits). The DUT was also tested along the edges
of the device in which an antenna is located within 5 cm of that edge. Per the guidance, two of the DUT edges were
excluded from testing as no antenna exists within 5 cm of those edges. Pictorial representation of the antenna
locations and separation distances are given in below and in Exhibit 7d. Additionally, the software within the DUT
was set to invert the orientation results from the DUT’s sensor. E.g., the DUT "top edge" facing up (away from the
body) was operating instead at the "top edge" facing down (toward the body) performance levels. This inversion of
the orientation ensures proper exposure conditions were measured for SAR testing of an edge using the standard
DASY4 measurement setup.
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TRANSMIT ANTENNA LOCATIONS and CLEARANCE Area
BT/WiFi 2.4/5 GHz

LTE Band 13

2mm from top edge

3mm from top edge

b

< 12) |«

60

32 42

+————»

259

10 x

CDMA 800/1900
2mm from top edge
42 42
—
17
101 - I /4

166

Looking into display

Dimensions (mm) indicated are measured from outside including
exterior plastic thickness and do not assume curvature

The test conditions that produced the highest SAR values in each band are indicated as bold numbers in the
following tables and are included in Appendix 2. All other test conditions measured lower SAR values than those

included in Appendix 2.

The SAR measurements were performed using the SAM phantoms listed in section 3.1. Since the same phantoms
and simulated tissue were used for the system accuracy verification and the device SAR measurements, the Z-axis
scans included in Appendix 1 are applicable for verification of simulated tissue depth. The simulated tissue depth
was verified to be 15.0 cm = 0.5 cm for frequencies less than 3 GHz, or 10.0 cm £ 0.5 cm for frequencies greater
than 3 GHz. The same device holder described in section 6 was used for positioning the DUT.

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

Description Serial f Conversion | Cal Cert
i Number | (MHz) | Factor | pg#
E-Field Probe
ES3DV3 3124 835 5.86 60f11

The SAR results below in the “corrected for tissue” column were corrected for the tissue conductivity that was
measured below the nominal target. Corrections were performed using the methods specified in section 5.0. No
correction was made for permittivity, since the measured tissue value already represents a conservative result in the

measured SAR.
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Body, Back of DUT 0 mm from Phantom

. Conducted Target Effective _ 1 g SAR value
Mid-Band Mode Channel Temp Power Powe-r Came sz Dl Measured Corrected for | Extrapolated
F (MHz2) (°C) (dBm) Reduction | Power (dB) Wike) e (W‘/’kg)
(dB) (dB)
LTE RB 1 (Low End) 23230 19.5 24.16 2.2 21.96 0.0369 0.986 1.013 1.01
Band 13 | RB 49 (High End) 23230 19.6 24.80 2.2 22.60 -0.126 0.794 0.816 0.84
QPSK RB 50% 23230 20.5 23.40 2.2 21.20 -0.342 1.150 1.175 1.27
LTE RB 1 (Low End) 23230 20.0 24.00 2.2 22.80 -0.117 0.892 0.917 0.94
Band 13 | RB 49 (High End) 23230 20.2 24.85 2.2 22.65 0.0111 0.740 0.760 0.76
16QAM RB 50% 23230 20.5 22.34 2.2 20.14 -0.00306 1.150 1.175 1.18

Table 3: SAR measurement results at the highest possible output power, measured in a body position against

the ICNIRP and ANSI SAR Limit.

Body, Top Edge of DUT 0 mm from Phantom

_ Conducted Target Effective _ 1 g SAR value
Mid-Band Mode Channel Temp Power Powe.r Conducted Dz Measured Corrected for | Extrapolated
F (MHz) (°C) (dBm) Reduction | Power (dB) (Wike) Lo (wl;kg)
(dB) (dB)
LTE RB 1 (Low End) 23230 19.8 24.16 1.5 22.66 0.0152 1.15 1.182 1.18
Band 13 | RB 49 (High End) 23230 19.9 24.80 1.5 23.30 -0.0506 0.724 0.744 0.75
QPSK RB 50% 23230 20.0 23.40 1.5 21.90 0.0086 0.842 0.865 0.87
LTE RB 1 (Low End) 23230 20.0 24.00 1.5 22.50 -0.00333 1.26 1.295 1.30
Band 13 | RB 49 (High End) 23230 20.0 24.85 1.5 23.35 -0.0568 0.743 0.764 0.77
16QAM RB 50% 23230 20.2 22.34 1.5 20.84 -0.0159 0.839 0.862 0.87

Table 4: SAR measurement results at the highest possible output power, measured in a body position against

the ICNIRP and ANSI SAR Limit.

Body, Left Edge of DUT 0 mm from Phantom

: Conducted Target Effective : 19 SAR value
R Mode Channel Temp Power Powe_r Conducted Drift Measured | Corrected for | Extrapolated
F (MHz) (°C) (dBm) Reduction | Power (dB) (Wike) Tiesue (W’;kg)

(dB) (dB)

LTE RB 1 (Low End) 23230 19.8 24.16 2.2 21.96 -0.367 0.343 0.352 0.38
Band 13 | RB 49 (High End) 23230 20.0 24.80 2.2 22.60 0.194 0.424 0.436 0.44

QPSK RB 50% 23230 19.9 23.40 2.2 21.20 0.0.498 0.263 0.270 0.27

LTE RB 1 (Low End) 23230 20.0 24.00 2.2 22.80 -0.25 0.349 0.359 0.38
Band 13 | RB 49 (High End) 23230 20.0 24.85 2.2 22.65 -0.184 0.432 0.444 0.46
16QAM RB 50% 23230 19.9 22.34 2.2 20.14 0.0128 0.265 0.272 0.27

Table 5: SAR measurement results at the highest possible output power, measured in a body position against

the ICNIRP and ANSI SAR Limit.

Body, Back of DUT 5 mm from Phantom

: NG Target Effective _ 1 g SAR value
Mid Band Mode Channel Power Powe-r Conducted Tsmp Drift Measured | Corrected for | Extrapolated
F (MH) (o | Recuction| “power | c0) | @) | MG | R | PR
LTE
Band 13 RB 50% 23230 23.40 22 21.20 18.9 -0.235 0.902 0.927 0.95
QPSK
LTE
Band 13 RB 50% 23230 22.34 22 20.14 18.9 -0.0594 0.727 0.747 0.76
16QAM

Table 6: SAR measurement results at the highest possible output power, measured in a body position against

the ICNIRP and ANSI SAR Limit.
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6.3 Evaluation of Simultaneous Transmitters

The necessity of stand-alone and simultaneous SAR testing was evaluated for the licensed and unlicensed
transmitters of the device per FCC KDB pub. 447498 D01, which refers to "SAR Evaluation Considerations for
Handsets with Multiple Transmitters and Antennas" (FCC KDB pub. 648474).

By device design the LTE transmitter may operate simultaneously with the host’s Wi-Fi 802.11 transmitter or the
Bluetooth transmitter. The LTE transmitter does not operate simultaneously with the host’s CDMA transmitter. The
separation distance between the host’s Wi-Fi 802.11/Bluetooth antenna and the LTE antenna is 6.0 cm. Pictorial
representations of the antenna locations and separation distances are given in Exhibit 7d.

The host’s Bluetooth transmitter of the device under test can be excluded from stand-alone and simultaneous SAR
evaluation, per the highlighted requirements from FCC KDB pub. 648474, as follows:

[€£12 mW]
[>2.5 cm]

1. The highest output conducted power measured for Bluetooth on the device under test is 11.7 mW
2. The separation distance between the Bluetooth antenna and the main antenna is 6.0 cm

For the transmitters requiring stand-alone SAR testing (LTE and Wi-Fi 802.11), the KDB guidelines direct that if
the sum of the 1g SAR measured for the simultaneously transmitting antennas is less than the SAR limit, SAR
measurements for simultaneous transmission is not required. Further, if the SAR-to-peak-location separation ratio
for two simultaneously transmitting antennas is less than 0.3 then SAR measurement for simultaneous transmission
is likewise not required. The distance between the hotspots was measured using SPEAG Technical Note TN-
110209.

The cases where the simple sum of the 1g SAR measured for the simultaneously transmitting antennas is greater
than the SAR limit are highlighted in the tables below. The cases where the simple summed SAR-to-peak-location
separation ratio is > 0.3 are highlighted below.

802.11b/g 5.2 GHz 802.11a/n 5.8 GHz 802.11a/n

Chn 1| 6 | 11| 36 | 40 | 44 | 48 | 149 | 153 | 157 | 161

SAR 1.04 102 | LIl | 125 | 1.09 | 1.04 | 1.04 129

RBI | 115 2.19 217 | 226 | 24 | 224 | 219 | 2.19 2.44

opsk | RB#9 | 073 177 175 | 184 | 198 | 1.82 | 1.7 | 177 2.02
50% | 0.84 1.88 186 | 1.95 | 209 | 193 | 1.88 | 1.88 2.13

RBI | 126 2.30 228 | 237 | 251 | 235 | 23 | 23 2.55

160AM | RB49 | 075 179 177 | 1.86 | 200 | 1.84 | 1.79 | 1.79 2.04
50% | 0.84 1.88 186 | 1.95 | 200 | 1.93 | 1.88 | 1.88 2.13

Body, Top Edge Simple Summed SAR

2.5 GHz 802.11b/g

5.2 GHz 802.11a/n

5.8 GHz 802.11a/n

36 | 40 | 44 | 48 | 149 | 153 157
035 | 036 | 039 | 0.36 | 030 | 0.30
QPSK 028 | 030 | 032 | 029 | 024 | 0.24
030 | 031 | 034 | 031 | 026 | 0.26
037 | 038 | 040 | 038 | 032 | 0.32
16QAM 028 | 030 | 032 | 030 | 025 | 025
030 | 031 | 034 | 031 | 026 | 0.26

161
0.34
0.28
0.29
0.35
0.28

0.29

Body, Top Edge Simple Summed SAR-to-Hotspot Distance Ratio
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MOTOROLA, INC. Modular SAR Test Report Number: 24418-1F Rev. D FCC ID: IHDP56LU2

The top edge simple summed SAR-to-Hotspot distance ration is > 0.3 for many configurations. Simultaneous SAR
testing is required for LTE operating simultaneously with the 5.2 GHz 802.11 a/n WiFi band, or the 5.8 GHz 802.11
a/n WiFi band or the 2.5 GHz 802.11 b/g WiFi band. Within each combination “block” of LTE and WiFi mode,
only the combination of channels that result in the highest summed SAR and highest SAR to distance ratio will be
tested for simultaneous SAR. These are the six cells highlighted in blue above.

2.5 GHz 802.11b/g 5.2 GHz 802.11a/n 5.8 GHz 802.11a/n

SAR | 134 | 1.12 | 1.00 | 0.37 | 044 | 0.43 | 0.49 | 048 | 0.53 0 0.48

099 | 233 | 211 | 1.99 | 136 | 143 | 1.42 | 1.48 | 1.47 | 1.52 | 0.99 | 1.47

QPSK 082 ] 216 | 194 | 182 | 1.19 | 126 | 1.25 | 1.31 | 1.30 | 1.35 | 0.82 | 1.30

124 | 258 | 236 | 224 | 1.61 | 1.68 | 1.67 | 1.73 | 1.72 | 1.77 | 1.24 | 1.72

092 | 226 | 204 | 192 | 1.29 | 136 | 1.35 | 1.41 | 1.40 | 1.45 | 0.92 | 1.40

208 | 1.86 | 1.74 | 1.11 | 1.18 | 1.17 | 1.23 | 1.22 | 1.27 | 0.74 | 1.22

16QAM
249 [ 227 215 ) 152 | 159 | 158 | 1.64 | 1.63 | 1.68 | 1.15 | 1.63
Body, Back Surface Simple Summed SAR
2.5 GHz 802.11b/g 5.2 GHz 802.11a/n 5.8 GHz 802.11a/n

Body, Back Surface Simple Summed SAR-to—Hotspot Distance Ratio

The back surface simple summed SAR-to-Hotspot distance ratio is < 0.3 for all configurations. Therefore no
simultaneous transmission tests are required for the back surface configuration.

For the configurations noted, combined SAR measurements were required to determine the aggregate 1 g SAR. The

results of these measurements are given in the table below, with additional SAR plots of the combined
measurements provided in Appendix 3.
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Measurements for Simultaneous SAR

Cellular Wi-Fi T L= c ted f g WA Simultaneous Test Plots
A A - . ransmitter orrected Tor ransmitter
Tra'\r;lsrgltter Tra'\r;lsrgltter Configuration 1g ?\ﬁk\,)a,ue Tissue (W/kg) 1g ?\/,?,Tkv)a'”e g ?\//-*\«/?k\g/)ame Grid B
ode ode g g
Wi-Fi 2450 Top Edge of DUT
LT Band 13 802.11g, 1 Mbps 0 mm from Phantom 1.37 1.40 0.974 1.51 33x14x5 47 & 48
an pu—
Wi-Fi 5210 Top Edge of DUT
QPSK 802.11a, 6 Mbps 0 mm from Phantom 1.37 1.40 1.07 1.28 33x14x5 49 & 50
RB 1 (Low End) Wi-Fi 5785 Top Edge of DUT
i-Fi op Edge o
802.11a, 6 Mbps 0 mm from Phantom 1.37 1.40 0.971 1.25 33x14x5 51 & 52
Wi-Fi 2450 Top Edge of DUT
LTE Band 13 802.11g, 1 Mbps 0 mm from Phantom 1.26 1.29 0.974 1.37 33x14x5 53 & 54
an p—
Wi-Fi 5210 Top Edge of DUT
16 QAM 802.11a, 6 Mbps 0 mm from Phantom 1.26 1.29 1.07 1.29 33x14x5 55 & 56
RB 1 (Low End) Wi-Fi 5785 Top Edge of DUT
i-Fi op Edge o
802.11a, 6 Mbps 0 mm from Phantom 1.26 1.29 0.971 1.26 33x14x5 57 & 58

Additional SAR measurements for simultaneous transmission evaluation were performed for each of the single
transmitters using an extended zoom scan. This extended zoom scan was created to encompass the zoom scan
volumes that were found previously in each of the stand-alone transmit SAR tests. The outer dimensions of the
extended zoom scan were X = 128 mm, Y = 52 mm, Z = 22 mm with a step size of X =4 mm, Y =4 mm, and Z =3
using a graded step size with a ratio of 1.5. The step sizes and arrangement of measurement points were chosen to
comply with the guidance provided in FCC KDB pub. 865664.

The location of these extended zoom scans was established by using X, Y grid offsets from the "Grid Reference
Point" in DASY4.7. The results were then combined via the DASY4.7 Multi-Band Combiner feature. A comparison
can be performed between the stand-alone measurements for each noted transmitter and the measurements provided
for simultaneous transmission. The measurements were not performed sequentially and thus may show slightly
different results due to a number of reasons including, but not limited to, measurement system performance, slight
differences in DUT positioning, or variations in simulated tissue parameters.
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Appendix 1

SAR distribution comparison for the system accuracy verification
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Date/Time: 3/23/2011 12:08:06 PM

Test Laboratory: Motorola 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:425TR;

Procedure Notes: PM1 Power = 200mW Refl.Pwr PM3 = -25.9dB Sim.Temp@SPC = 20.58C Room Temp @ SPC =
20.65C

Communication System: CW - Dipole; Frequency: 835 MHz; Communication System Channel Number: 3; Duty
Cycle: 1:1

Medium: VALIDATION Only; Medium parameters used: f = 835 MHz; ¢ = 0.91 mho/m; gr = 41.2; = 1000 kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.89, 5.89, 5.89); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Sugar SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.99 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 48.7 VV/m; Power Drift = -0.005 dB

Peak SAR (extrapolated) = 2.96 W/kg

SAR(1 g) = 1.98 mW/g; SAR(10 g) = 1.29 mW/g

Maximum value of SAR (measured) = 2.14 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
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Date/Time: 3/24/2011 11:06:05 AM

Test Laboratory: Motorola 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:425TR;

Procedure Notes: PM1 Power = 200mW Refl.Pwr PM3 = -26.1dB Sim.Temp@SPC = 20.58C Room Temp @ SPC =
20.58C

Communication System: CW - Dipole; Frequency: 835 MHz; Communication System Channel Number: 3; Duty
Cycle: 1:1

Medium: VALIDATION Only; Medium parameters used: f = 835 MHz; ¢ = 0.92 mho/m; gr = 42.4; =1000 kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.89, 5.89, 5.89); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Sugar SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.96 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 48.7 VV/m; Power Drift = -0.017 dB

Peak SAR (extrapolated) = 2.94 W/kg

SAR(1 g) = 1.97 mWI/g; SAR(10 g) = 1.28 mW/g

Maximum value of SAR (measured) = 2.13 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 2.14 mW/g
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Date/Time: 3/27/2011 6:56:40 AM

Test Laboratory: Motorola 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:425TR;

Procedure Notes: PM1 Power = 200mW Refl.Pwr PM3 = -26.4dB Sim.Temp@SPC = 20.58C Room Temp @ SPC =
20.58C

Communication System: CW - Dipole; Frequency: 835 MHz; Communication System Channel Number: 3; Duty
Cycle: 1:1

Medium: VALIDATION Only; Medium parameters used: f = 835 MHz; ¢ = 0.92 mho/m; gr = 41.9; = 1000 kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.89, 5.89, 5.89); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Sugar SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.97 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 49.1 VV/m; Power Drift = -0.078 dB

Peak SAR (extrapolated) = 2.97 W/kg

SAR(1 g) = 1.99 mW/g; SAR(10 g) = 1.3 mW/g

Maximum value of SAR (measured) = 2.14 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 2.15 mW/g
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Date/Time: 4/28/2011 8:23:51 AM

Test Laboratory: Motorola 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:422tr;

Procedure Notes: PM1 Power = 200mW Refl.Pwr PM3 = -27.1dB Sim.Temp@SPC = 20.6*C Room Temp @ SPC =
20.3*C

Communication System: CW - Dipole; Frequency: 835 MHz; Communication System Channel Number: 3; Duty
Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 835 MHz; o = 0.98 mho/m; ¢r = 53.8; = 1000

ka/ m>

DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R4 : Sect.2, Amy Twin, Rev.3 (3-Feb-10); Type: Amy Twin Flat; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (9x4x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.81 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 47.0 VV/m; Power Drift = 0.003 dB

Peak SAR (extrapolated) = 2.88 W/kg

SAR(1 g) = 1.96 mW/g; SAR(10 g) = 1.29 mW/g

Maximum value of SAR (measured) = 2.12 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 2.13 mW/g
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Date/Time: 4/28/2011 2:29:25 PM

Test Laboratory: Motorola 2450 MHz System Performance Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740;

Procedure Notes: PM1 Power = 200mW Refl.Pwr PM3 = -22.7 dB Sim.Temp@SPC = 19.3C Room Temp @ SPC =

20.1C

Communication System: CW - Dipole; Frequency: 2450 MHz; Communication System Channel Number: 11; Duty
Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; ¢ = 2.03 mho/m; &r = 47.5; = 1000

kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn699; Calibrated: 9/20/2010

Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x9x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 9.94 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 77.3 VV/m; Power Drift = 0.080 dB

Peak SAR (extrapolated) = 23.7 W/kg

SAR(1 g) = 11.2 mW/g; SAR(10 g) = 5.15 mW/g

Maximum value of SAR (measured) = 12.5 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 12.7 mW/g
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Date/Time: 4/28/2011 7:08:02 AM

Test Laboratory: Motorola 5200 MHz System Performance Check

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHZzV2 - SN:1098;

Procedure Notes: PM1 Power = 100 mW Refl.Pwr PM3 = -20.60 dB Sim.Temp@SPC = 19.3C Room Temp @ SPC =
20.2C

Communication System: CW - Dipole; Frequency: 5200 MHz; Communication System Channel Number: 15; Duty
Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 5200 MHz; ¢ = 5.77 mho/m; &r = 46.3; = 1000

kg/m3

DASY4 Configuration:

Probe: EX3DV4 - SN3730; ConvF(4.07, 4.07, 4.07); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x7x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 13.5 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 55.4 VV/m; Power Drift = 0.105 dB

Peak SAR (extrapolated) = 33.0 W/kg

SAR(1 g) = 8.43 mW/g; SAR(10 g) = 2.36 mW/g

Maximum value of SAR (measured) = 17.4 mW/g

Daily SPC Check/Z-Axis Retraction, Graded 1.5 (1x1x9): Measurement grid: dx=20mm, dy=20mm,
dz=2mm
Maximum value of SAR (measured) = 17.7 mW/g
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Date/Time: 4/28/2011 7:33:04 AM

Test Laboratory: Motorola 5800 MHz System Performance Check

DUT: Dipole 5-6GHz; Type: D5GHzV2; Serial: D5GHZzV2 - SN:1098;

Procedure Notes: PM1 Power = 100 mW Refl.Pwr PM3 = -21.35 dB Sim.Temp@SPC = 19.2C Room Temp @ SPC =
20.3C

Communication System: CW - Dipole; Frequency: 5800 MHz; Communication System Channel Number: 16; Duty
Cycle: 1:1

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 5800 MHz; ¢ = 6.65 mho/m; &r = 45; = 1000

ka/ m>

DASY4 Configuration:

Probe: EX3DV4 - SN3730; ConvF(3.53, 3.53, 3.53); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (5x7x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 13.7 mW/g

Daily SPC Check/Z-Axis Retraction, Graded 1.5 (1x1x9): Measurement grid: dx=20mm, dy=20mm,
dz=2mm
Maximum value of SAR (measured) = 17.7 mW/g

Daily SPC Check/0-Degree, 7x7x12 Cube (7x7x6)/Cube 0: Measurement grid: dx=4mm, dy=4mm,
dz=2mm

Reference Value = 52.0 VV/m; Power Drift = 0.074 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(1 g) = 8.23 mW/g; SAR(10 g) = 2.3 mW/g

Maximum value of SAR (measured) = 17.8 mW/g
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Appendix 2

SAR distribution plots for Body Configuration

Exhibit 11



Date/Time: 3/23/2011 10:17:42 PM

Test Laboratory: Motorola LTE Band 13 - QPSK - Top Edge

DUT Type: Tablet; Serial: 99000052018474; FCC ID: IHDP56LU2

Procedure Notes: Modulation: QPSK RB Allocation: 1 RB @ Low End Start RB: 0 Test Position: Top Edge Omm away
from Phantom

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;

Duty Cycle: 1:1

Medium: Low Freq Body; Medium parameters used: f = 782 MHz; o = 0.92 mho/m; ¢r = 53.3; = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (15mm) (21x6x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.22 mW/g

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

Reference Value = 36.7 VV/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 2.36 W/kg

SAR(1 g) = 1.15 mW/g; SAR(10 g) = 0.604 mW/g

Maximum value of SAR (measured) = 1.36 mW/g




Date/Time: 3/27/2011 7:22:54 AM

Test Laboratory: Motorola LTE Band 13 - QPSK - Back Surface

DUT: Serial: 99000052001124; FCC ID: IHDP56LU2

Procedure Notes: Modulation: QPSK RB Allocation: 25 RB's Start RB: 12 Test Position = Back Surface Omm from
Phantom

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: Low Freq Body; Medium parameters used: f = 782 MHz; o = 0.93 mho/m; ¢r = 54.4; = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Partial Face (front/back) Area Scan - Normal Body

(15mm) (21x6x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.16 mW/g

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

Reference Value = 36.7 VV/m; Power Drift = -0.342 dB

Peak SAR (extrapolated) = 2.04 W/kg

SAR(1 g) = 1.15 mW/g; SAR(10 g) = 0.692 mW/g

Maximum value of SAR (measured) = 1.24 mW/g

1ofl 6/10/2011 11:34 AM



Date/Time: 3/24/2011 8:42:57 AM

Test Laboratory: Motorola LTE Band 13 - 16QAM - Top Edge

DUT Serial: 99000052018474; FCC ID: IHDP56LU2

Procedure Notes: Modulation: 16QAM RB Allocation: 1 RB @ Low End Start RB: 0 Test Position = Top

Edge Omm from Phantom

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: Low Freq Body; Medium parameters used: f = 782 MHz; o = 0.92 mho/m; ¢r = 53.3; = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Partial Face (front/back) Area Scan - Normal Body

(15mm) (21x6x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.33 mW/g

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

Reference Value = 37.0 VV/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 2.52 W/kg

SAR(1 g) = 1.26 mW/g; SAR(10 g) = 0.650 mW/g

Maximum value of SAR (measured) = 1.47 mW/g

1ofl 4/27/2011 2:04 PM



Date/Time: 3/27/2011 7:45:48 AM

Test Laboratory: Motorola LTE Band 13 - 16QAM - Back Surface

DUT Type: Tablet; Serial: 990000520018474; FCC ID: IHDP56LU2

Procedure Notes: Modulation: 16QAM RB Allocation: 50% RB's Test Position = Back Surface Omm from Phantom
Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: Low Freq Body; Medium parameters used: f = 782 MHz; o = 0.93 mho/m; ¢r = 54.4; = 1000 kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Partial Face (front/back) Area Scan - Normal Body

(15mm) (21x6x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.13 mW/g

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

Reference Value = 33.5 VV/m; Power Drift = -0.003 dB

Peak SAR (extrapolated) = 2.05 W/kg

SAR(1 g) = 1.15 mW/g; SAR(10 g) = 0.691 mW/g

Maximum value of SAR (measured) = 1.25 mW/g

1ofl 4/27/2011 2:53 PM



Date/Time: 3/23/2011 3:04:20 PM

Test Laboratory: Motorola - LTE Band 13 - QPSK - Left Edge

DUT Type: Tablet; Serial: 99000052018474; FCC ID: IHDP56LU2

Procedure Notes: Pwr Step: MAX UL TPC 23 Test Position # = left edge 0Omm away from Phamtom Modulation:
QPSK RB Allocation: 1 RB @ High End Start RB: 49

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: Low Freq Body; Medium parameters used: f = 782 MHz; o = 0.92 mho/m; ¢r = 53.3; = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Partial Face (front/back) Area Scan - Normal Body

(15mm) (21x6x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.424 mW(/g

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

Reference Value = 20.6 VV/m; Power Drift = 0.194 dB

Peak SAR (extrapolated) = 0.879 W/kg

SAR(1 g) = 0.424 mW/g; SAR(10 g) = 0.222 mW/g

Maximum value of SAR (measured) = 0.505 mW(/g

1ofl 4/27/2011 1:52 PM



Date/Time: 3/24/2011 9:03:36 AM

Test Laboratory: Motorola LTE Band 13 - 16QAM - Left Edge

DUT Serial: 99000052018474; FCC ID: IHDP56LU2

Procedure Notes: Modulation: 16QAM RB Allocation: 1 RB @ High End Start RB: 49 Test Postion = Left Edge Omm
Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: Low Freq Body; Medium parameters used: f = 782 MHz; o = 0.92 mho/m; ¢r = 53.3; = 1000 kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Short Edge Area Scan - Body (15mm) (15x6x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.327 mW/g

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

Reference Value = 24.0 VV/m; Power Drift = -0.184 dB

Peak SAR (extrapolated) = 0.903 W/kg

SAR(1 g) = 0.432 mW/g; SAR(10 g) = 0.226 mW/g

Maximum value of SAR (measured) = 0.529 mW(/g

1ofl 4/27/2011 2:43 PM



MOTOROLA, INC. Modular SAR Test Report Number: 24418-1F FCC ID: IHDP56LU2

Appendix 3

SAR distribution plots for Simultaneous Transmit Configurations

Exhibit 11



Date/Time: 4/28/2011 12:33:55 PM

Test Laboratory: Motorola LTE Band 13 - QPSK - Simultaneous Transmit Test

DUT Serial: 99000052018474; FCC ID: IHDP56L U2

Procedure Notes: Modulation: QPSK RB Allocation: 1 RB @ Low End Test Position = Top of Device Omm from
Phantom

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: BIG BODY; Medium parameters used: f = 782 MHz; ¢ = 0.93 mho/m; gr = 54.4; =1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.76 mW/g

SAM Phone Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm
(33x14x5)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=3mm

Reference Value = 41.1 VV/m; Power Drift = 0.070 dB

Peak SAR (extrapolated) = 3.93 W/kg

SAR(1 g) = 1.37 mWI/g; SAR(10 g) = 0.695 mW/g

Maximum value of SAR (measured) = 1.84 mW/g

1ofl 4/29/2011 8:14 AM



Date/Time: 4/28/2011 7:51:35 PM

Test Laboratory: Motorola LTE Band 13 - 16 QAM - Simultaneous Transmit Test

DUT Serial: 99000052018474; FCC ID: IHDP56LU2

Procedure Notes: Modulation: 16QAM RB Allocation: 1RB @ Low End Start Test Position: Top Edge of Device Omm
from Flat Phantom

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: BIG BODY; Medium parameters used: f = 782 MHz; ¢ = 0.93 mho/m; gr = 54.4; = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.44 mW/g

SAM Phone Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm
(33x14x5)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=3mm

Reference Value = 44.6 VV/m; Power Drift = -0.031 dB

Peak SAR (extrapolated) = 3.52 W/kg

SAR(1 g) = 1.26 mW/g; SAR(10 g) = 0.655 mW/g

Maximum value of SAR (measured) = 1.69 mW/g

1ofl 4/29/2011 9:25 AM



Date/Time: 4/28/2011 12:20:36 PM

Test Laboratory: Motorola wiFi 2.45 GHz - Simultaneous Transmit Test

DUT Serial: 990005200875; FCC ID: IHDP56LU2

Procedure Notes: 802.11b, 1Mbps Test Position = TOP EDGE OF DEVICE Omm FROM PHANTOM
Communication System: Wi-Fi 2450; Frequency: 2437 MHz; Communication System Channel Number: 6; Duty
Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 2.03 mho/m; &r = 47.5; = 1000 kg/m3
DASY4 Configuration:

e Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn699; Calibrated: 9/20/2010

Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 1.05 mW/g

SAM Phone Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm
(33x14x5)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=3mm

Reference Value = 13.7 VV/m; Power Drift = 0.557 dB

Peak SAR (extrapolated) = 2.73 W/kg

SAR(1 g) = 0.974 mW/g; SAR(10 g) = 0.358 mW/g

Maximum value of SAR (measured) = 1.43 mW/g

1ofl 4/29/2011 8:22 AM



LTE Band 13 QPSK + WiFi 2.45 GHz Simultaneous Transmit Test

DUT Serial: 99000052018474; FCC ID: IHDP56LU2

Procedure Notes: Modulation: QPSK RB Allocation: 1 RB @ Low End Test Position = Top of Device Omm from
Phantom

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: BIG BODY; Medium parameters used: f = 782 MHz; ¢ = 0.93 mho/m; gr = 54.4; =1000 kg/m3

DUT Serial: 990005200875; FCC ID: IHDP56LU2

Procedure Notes: 802.11b, 1Mbps Test Position = TOP EDGE OF DEVICE O0mm FROM PHANTOM
Communication System: Wi-Fi 2450; Frequency: 2437 MHz; Communication System Channel Number: 6; Duty
Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 2.03 mho/m; &r = 47.5; = 1000 kg/m3

DASY4 Configuration:

Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn699; Calibrated: 9/20/2010

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Multi Band Result:

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm

SAM Phone Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm

(33x14x5)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=3mm
SAR(1 g) = 1.51 mW/g; SAR(10 g) = 0.762 m\W/g
Maximum value of SAR (measured) = 2.03 mW/g
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Simultaneous Transmission LTE QPSK and 5.2 GHz WiFi

DASY4 Configuration for 5GHz MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone Against Flat
Section/MegaZoom Zoom Scan (5-6GHZz) Probe separation 2mm:

Date/Time: 4/28/2011 10:18:24 AM

Test Laboratory: Motorola

DUT: Serial: 990005200875, FCC ID: IHDP56LU1

Communication System: 5210MHz Band - 802.11a; Frequency: 5220 MHz; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY Medium parameters used: f = 5210 MHz; o = 5.79 mho/m; gr = 46.2; =

1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: EX3DV4 - SN3730; ConvF(4.07, 4.07, 4.07); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for LTE & 2450MHz - MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone
Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm:

Date/Time: 4/28/2011 12:55:16 PM

Test Laboratory: Motorola

DUT: Serial: 99000052018474, FCC ID: IHDP56L.U2

Communication System: LTE Band 13; Frequency: 782 MHz; Duty Cycle: 1:1

Medium: BIG BODY Medium parameters used: f = 782 MHz; o = 0.93 mho/m; ¢r = 54.4; = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250
Measurement SW: DASY4, V4.7 Build 80

Multi Band Result:
SAR(1 g) = 1.28 mW/g; SAR(10 g) = 0.635 mW/g
Maximum value of SAR (measured) = 2.59 mW/g
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Simultaneous Transmission LTE QPSK and 5.8 GHz WiFi

DASY4 Configuration for 5GHz MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone Against Flat
Section/MegaZoom Zoom Scan (5-6GHZz) Probe separation 2mm:

Date/Time: 4/28/2011 3:12:39 PM

Test Laboratory: Motorola

DUT: Tablet; Serial: 990005200875, FCC ID: IHDP56LU1

Communication System: 5785MHz Band - 802.11a; Frequency: 5805 MHz; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY Medium parameters used: f = 5785 MHz; o = 6.63 mho/m; gr = 45.1; =

1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: EX3DV4 - SN3730; ConvF(3.53, 3.53, 3.53); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for LTE & 2450MHz - MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone
Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm:

Date/Time: 4/28/2011 12:55:16 PM

Test Laboratory: Motorola

DUT: Serial: 99000052018474, FCC ID: IHDP56LU2

Communication System: LTE Band 13; Frequency: 782 MHz; Duty Cycle: 1:1

Medium: BIG BODY Medium parameters used: f = 782 MHz; o = 0.93 mho/m; ¢r = 54.4; = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250
Measurement SW: DASY4, V4.7 Build 80

Multi Band Result:
SAR(1 g) = 1.25 mW/g; SAR(10 g) = 0.638 mW/g
Maximum value of SAR (measured) = 2.67 mW/g
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LTE Band 13 16QAM and WiFi 2.45 GHz Simultaneous Transmit Test

DUT Serial: 99000052018474; FCC ID: IHDP56LU2

Procedure Notes: Modulation: 16QAM RB Allocation: 1RB @ Low End Start Test Position: Top Edge of Device Omm
from Flat Phantom

Communication System: LTE Band 13; Frequency: 782 MHz; Communication System Channel Number: 23230;
Duty Cycle: 1:1

Medium: BIG BODY; Medium parameters used: f = 782 MHz; ¢ = 0.93 mho/m; gr = 54.4; =1000 kg/m3

DUT Serial: 990005200875; FCC ID: IHDP56LU2

Procedure Notes: 802.11b, 1Mbps Test Position = TOP EDGE OF DEVICE Omm FROM PHANTOM
Communication System: Wi-Fi 2450; Frequency: 2437 MHz; Communication System Channel Number: 6; Duty
Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 2.03 mho/m; &y = 47.5; = 1000 kg/m3

DASY4 Configuration:

e Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Probe: ES3DV3 - SN3184; ConvF(4.33, 4.33, 4.33); Calibrated: 3/11/2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Electronics: DAE4 Sn699; Calibrated: 9/20/2010

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250;
Phantom: R#2 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1136;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Multi Band Result:

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (10mm) (31x8x1):
Measurement grid: dx=10mm, dy=10mm

SAM Phone Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm

(33x14x5)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=3mm
SAR(1 g) = 1.37 mW/g; SAR(10 g) = 0.715 mW/g
Maximum value of SAR (measured) = 1.83 mW/g
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Simultaneous Transmission LTE 16QAM and 5.2 GHz WiFi

DASY4 Configuration for 5GHz MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone Against Flat
Section/MegaZoom Zoom Scan (5-6GHZz) Probe separation 2mm:

Date/Time: 4/28/2011 10:18:24 AM

Test Laboratory: Motorola

DUT: Tablet; Serial: 990005200875, FCC ID: IHDP56LU1

Communication System: 5210MHz Band - 802.11a; Frequency: 5220 MHz; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY Medium parameters used: f = 5210 MHz; o = 5.79 mho/m; gr = 46.2; =

1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: EX3DV4 - SN3730; ConvF(4.07, 4.07, 4.07); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for LTE & 2450MHz - MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone
Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm:

Date/Time: 4/28/2011 8:12:35 PM

Test Laboratory: Motorola

DUT: Serial: 99000052018474, FCC ID: IHDP56LU2

Communication System: LTE Band 13; Frequency: 782 MHz; Duty Cycle: 1:1

Medium: BIG BODY Medium parameters used: f = 782 MHz; o = 0.93 mho/m; ¢r = 54.4; = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250
Measurement SW: DASY4, V4.7 Build 80

Multi Band Result:
SAR(1 g) = 1.29 mWI/g; SAR(10 g) = 0.599 mW/g
Maximum value of SAR (measured) = 2.60 mW/g
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Simultaneous Transmission LTE 16QAM and 5.8 GHz WiFi

DASY4 Configuration for 5GHz MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone Against Flat
Section/MegaZoom Zoom Scan (5-6GHZz) Probe separation 2mm:

Date/Time: 4/28/2011 3:12:39 PM

Test Laboratory: Motorola

DUT: Serial: 990005200875, FCC ID: IHDP56LU1

Communication System: 5785MHz Band - 802.11a; Frequency: 5805 MHz; Duty Cycle: 1:1

Medium: 5-6 GHz SPEAG Tissue BODY Medium parameters used: f = 5785 MHz; o = 6.63 mho/m; gr = 45.1; =

1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: EX3DV4 - SN3730; ConvF(3.53, 3.53, 3.53); Calibrated: 7/16/2010

Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE3 Sn440; Calibrated: 11/11/2010

Phantom: R#3 5Ghz BODY SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1106
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for LTE & 2450MHz - MegaZoom Template, SAM Flat - Rev.28-Apr-11/SAM Phone
Against Flat Section/MegaZoom Zoom Scan (5-6GHz) Probe separation 3mm:

Date/Time: 4/28/2011 8:12:35 PM

Test Laboratory: Motorola

DUT: Serial: 99000052018474, FCC ID: IHDP56LU2

Communication System: LTE Band 13; Frequency: 782 MHz; Duty Cycle: 1:1

Medium: BIG BODY Medium parameters used: f = 782 MHz; o = 0.93 mho/m; ¢r = 54.4; = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: ES3DV3 - SN3124; ConvF(5.86, 5.86, 5.86); Calibrated: 8/11/2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE3 Sn434; Calibrated: 1/13/2011

Phantom: R#4 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1250
Measurement SW: DASY4, V4.7 Build 80

Multi Band Result:
SAR(1 g) = 1.26 mWI/g; SAR(10 g) = 0.602 mW/g
Maximum value of SAR (measured) = 2.68 mW/g
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MOTOROLA, INC. Modular SAR Test Report Number: 24418-1F FCC ID: IHDP56LU2

Appendix 4

Measurement Uncertainty Budget
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MOTOROLA, INC. Modular SAR Test Report Number: 24418-1F FCC ID: IHDP56LU2

Measurement System

Probe Calibration E.2.1 5.9 N 1.00 1 1 5.9 5.9 )
Axial Isotropy E22 | 4.7 R 1.73 |0.707 | 0.707 | 1.9 1.9 0
Hemispherical Isotropy E22 | 9.6 R 1.73 |0.707 | 0.707 | 3.9 3.9 0
Boundary Effect E.2.3 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E.2.4 4.7 R 1.73 1 1 2.7 2.7 )
System Detection Limits E.2.5 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E.2.6 0.3 N 1.00 1 1 0.3 0.3 00
Response Time E.2.7 1.1 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions - Noise | E.6.1 3.0 R 1.73 1 1 1.7 1.7 00
RF Ambient Conditions -

Reflections E.6.1 0.0 R 1.73 1 1 0.0 0.0 00
Probe Positioner Mech.

Tolerance E.6.2 0.4 R 1.73 1 1 0.2 0.2 00
Probe Positioning w.r.t

Phantom E.6.3 1.4 R 1.73 1 1 0.8 0.8 00
Max. SAR Evaluation (ext.,

int., avg.) E.5 3.4 R 1.73 1 1 2.0 2.0 00
Test sample Related

Test Sample Positioning E.4.2 3.2 N 1.00 1 1 3.2 3.2 29
Device Holder Uncertainty E4.1 4.0 N 1.00 1 1 4.0 4.0 8
SAR drift 6.6.2 5.0 R 1.73 1 1 2.9 2.9 )
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1 4.0 R 1.73 1 1 2.3 2.3 o0
Liguid Conductivity (target) E.32 | 5.0 R 1.73 0.64 | 0.43 1.8 1.2 0
Liquid Conductivity

(measurement) E33| 33 N 1.00 0.64 | 0.43 2.1 14 0
Liguid Permittivity (target) E32 | 5.0 R 1.73 0.6 0.49 1.7 1.4 0
Liquid Permittivity

(measurement) E.3.3 1.9 N 1.00 0.6 0.49 1.1 0.9 )
Combined Standard

Uncertainty RSS 11.1 10.8 411
Expanded Uncertainty

(95% CONFIDENCE LEVEL) =2 22.2 21.6
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Probe Calibration Certificate
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Calibration Lahoratory of
Schmid & Partnar
Engineering AG

Zetphavasirasse 43, B004 2urlch, Switzoriaog

5 Schwolzorlachor Kallbzlerd lanst
Sorvics suizse d'dtalanmags
Servizlo syizzarg dl taratura

S Swiza Calibratlon Sarsice

Accradited by the Swlss Sseerediatan Sorvice (S48 Aocredlathon He.r SCS 108
Thia Swlss Acerodlation Sarvlta is one of the signatorlas to tha EA

Multlleloeral Agregrnent far 1ha racogniilen of calleraliagn cerficates

Gllam  Metorola MDb Corliticate ie: EX3-3730_Jull0/2

CALIBRATION CERTIFICATE (Replacement of No: EX3-3730_Jul10

e (EX3DV - SWEITI0

?QA CAL-01.v8, CA CAL-14.v3, OA CAL-23.v] and OA CAL-25v2
: Calibration pracedure for dosimelric E-fiald probes

Cataration proced urels]

Calibralion dalo: July 16, 2040

Thus calioratioen corlificala doecamgnts e Iraseabsity bo national slandards, which reslza the physizal unts af easurgments [Sl
The meazurements ard tha uncertaintie s wilh confidenco probakility sre gven on tha fol'owing prges ard Are pan; of tho certificate.

Al cahbraelicens Dawe baeen Gonducted in ho cdasad L beatary Rahiy: enirenment iempealora §22 £ 3)70 and humiddy = 705,

Cabbration Cauipaent used METE sibal Tes salibration)

Cerlficale No: EX3.3730 JuM0rz

This pa_libratinn eartificate shrllnol ko reprodaced exonat im Sl wilheaal willa noppeeoesl af tho |abarnlang.

Page 1 of 11

i#tienzary Slandards Io¥ Cal Dalo {Cedilicaio Mo} Schedules Cal bration

Pomer maler 44198 GhG12038 4 Tl 10 (M, 21701130) A1l

Parer seasar E44128, MY41 385277 1-Ape-10 (8o, 217 91135) -1

Fravar sarsor E44 124 MY A1 408087 1-hpr-10 (Ho, 217-01128) Apr-11

Relesence 3 dB Allenuator SN 36054 [Ge) A0-Mlae-A0 (o, Z1F-01154) Mar-11

Hefecence 20 dB Alleruaios Sk SROBE (20W) 20-Mac-10 (No. 217-01161) Mas-11

Roforcnco 30 di Atlenuatar Sk 512D [30k) A0-Mac-10 (Mo, 217-01180) Mar-11

Hafarencs Prabe ESIOVD S 1013 A0 Deeé (Mo, ES%.3013 Dec)d) Dol

Dz SN 650 30-Apr-10 (Mo [AEY S50 Ap: 10} Arar-11

Secondary Slandards o # Gheck Pate lin house) Scheduled Chack

TF genarator HP BR4EC LIGag4 2004700 S-ALg A9 (in kougae chegk Oot-00) I Ratige chock: Co1-11

talwani Ana'yzer HF 87538 LI=37IHISES 18-0ct41 finhouss check Gcl-08) In w52 check, C2119
Mamo Funclion Signalura

Calibrabed by: F=Yja Pokpwic Technical kanegar //é‘;::/"":?

Aopravis by, Mials Xustar Quality Managar

[szued: September 4, 2030




Calibration Laboratery of
Schmid & Partner
Engineering AG

Feughausstrasam 43, 8064 Furlch, Switzarland

Sehwelzariacher Kalibrierdisnsl
Servlco gylesne dMitalonnago
Eervlzlo svlrzero dl laratura
Ewlae Callbratian Sorvico

Ancreditad by tha Svizs Accreditefion Sanioe {SA3) Acempditatlon Ho: SC8 108
The Swiss Accroditation Sorvlco s ane of the signalorles to e EA
Muttilataral Agresmeant for tha rézocgnitlon of calibrallen certiflcatas

Glossary:

TEL lizsue simulaling iquid

NORMz,yv.z sonsilivity in free space

ConvF sansitivity in TSL f NORMx vz

OGP diode compresslon palnt

CF crest factor {ifduty_cycle) of Ihe RE signal

ABC madulation depanden! linpgrizalion parameters

Polarizadion ¢ g rolation around probe axiz

Polarizalion & & rolation around an axis that is in the plane normal to probe axis (&t measuiemeant center),

i.e., 3 =0z normal 1o prohe axis

Calibration is Petformed According to the Following Standards:

a} |EEE S 15282003, “IEEE Recgmmended Praglica far Delermining the Peak Spalial-Averaged Specific
Absarpllon Rale {SAR] in the Human Head from Wiraless Commnigalions Devices: Maasurement
Teshnigues”, Decamber 2003

by |EC §2209-1, "Progedure (o measurs the Specific Ahsorption Rate (SARY for hand-held devices used in close
proimily o the ear {(frequency range of 300 MHZ 10 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Paramotaers:

+  MORMx v 2 Assessed lor E-fleld polarization 5 = 0 {f < 900 MHz in TEM-coll; £ = 1800 MHz: RZ2 wavoguide).
MORMx v,z are only intermediate valugs, i.a., the uncertainlies of NORMx.y .z does not effecl the E*-figld
uncertalnly Inside TSL (see balow ConeF)

v MNORM{E vz = MORMe Y,z * froquoncy_rosponso {see Frequency Response Charl), This linearization is
linplemented in DASY4 software versionz |gier than 4.2, The uncerlginty of ihe frequency response iz ingluded
in 1he staled uncertainly of ConweF,

s DCPy vz DCP are numerical incarization parameters assessed bazed on the data of power sweep with CW
signal {no uncortainty required). DEP does nol depend on fregquancy nor medla.

o Az v BxyE Cayz VR 2 A 8, Care numerical linearizalien parameters assessed based on the data of
poveat swoep for specifiic modulation slgnal. The paramelers do nol depend on frequency nor media. VR is the
maximum ¢alibralion range expressed in RMS voltage across tha diodo.

o LomvE and Boundary Effect Paramaters: Assessed in flal phantem using E-feld {or Temperatore Transfer
Standard for £ < 800 MHz) and inside waveguide vsing analytical field distributions based on power
meagurements for [= 800 MHz, The same selups arg used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which lypical unceralnty values are given. These parameters are
used in DASY 4 soflware o improve prole accuracy close 1o the boundary. The sensitivity in TSL corresponds
to MORME, 2 ° ComvE whonoby tho uncertainly corresponds te thal given for ComeF, A lrequency dependenl
ConvF iz vsad in DASY version 4.4 and higher which allows exterding (he valdily from £ 50 MHz to £ 100
MHz2.

v  Spharcal isgiropy (30 deviation from isofrone): ina field of low gradients reatized using a flat phanlom
expised By a palch anlenna.

o Serzor Offsol The sonsor offset corresponds 0 the offset of vidlual measurement center from the probe {p
fon proba gxis). Mo tolerance required.

Carlificate Mo: EX2-3730 JulTO/2 Page 2ol 11



EX3DV4 EN:3730

Probe EX3DV4

SN:3730

Manufactured: October 19, 2009
Calibrated; July 16, 2010

Calibrated for DASY/EASY Systems

[Mate: non-compaliole with DASYZ2 systoml)

Cerificate Mo EX33730_blimz Pege 3 gf 11
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EX3IDV4 SN:ATID

DASY/EASY - Parameters of Probe: EX3DV4 SN:3730

Basic Calibration Parametars

July 16, 2010

Sensor X | Sansar Y | Sensor £ |[Ung (ks
Norm {(pvivim)®y* 041 .53 050 | £10.1%
DCP {ravy" a7.3 926 9% 4
Modulation Calibration Parametars
E][s] Communication Syslem Natng PAR A 2] c ¥R Unet
(1] dBuy myf {k=2)
19000 cw 0oo X 0.00 0.0 1008 200 + 1.5%
by 0,00 0og 108 300
z .00 0.00 1.0 200

The reported uncerainty of measuraiment i= staled as the standard uncertainty of measurement multiplied
by the coverage faclor k=2, which for 2 narmal distribulion corresponds to a caverage probabifity of
approximately 95%.

* Tha wacedintivs of HemK, ¥ 2 do nal aHest e B fiald ynceranty fnside TSI (se8 Fagas § ond B,

" Mumcrical lineaszatcn gesammor Uncadainty not requlred.

® Uncerainly is daterntred using lhes maamum devizben oo inear respznso agplyng recatang wie - distnbwlion gnd i+ eigrazced for tha equare of the o ld vakoo

Cerificale Mo EX3-3730_ 01052
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EX3DV4 BN:3730

DASY/EASY - Parameters of Probe: EX3DV4 SN:3730

Calibration Parameter Detarminad in Head Tissue Simulating Media

July 16, 2010

1 |MHz] Valldity [MHz)®  Pamittivity Conduclivlly ConvF X CowFY  ConvF Z Alpha Baplh Unc (k=)
G200 t+ 50/ 110D 350 £ 5% 466 2 5% 4567 487 467 Q.49 1.8¢ £13.1%
5300 t 3041100 3551 5% 4.76 1 3% 438 4.38 .36 0.45 1.80 £131%
£600 £ 00 £ 400 355 £ 5% 507 + 5% 414 4.14 4.14 Gd45 1.60 £+ 1351%
5800 £ 801+ 100 5.3+ 6% 62T 5% i 8 406 4.00 0,50 180 £131%

® The valelty of £ 190 MHz only applies for DASY v4.4 and hrgher (saa Paga F The uncenalnts is the AES of Lhe ConvE uncanainly at calibrabon fraquancy

arid the unzerlainty for the indicated fetquency band,
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EX3IDV4 SN:ITI0 July 16, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3730

Calibraiton Parameter Datarmined In Body Tlssue Simulating Medla

I |fdHz] Valld ity |l'||'IHz]‘r PareatiLlvlty Conducllvity ConvF X CoenvFY  ConeF Z Alpha Daprth Unc (k=2
G200 +50f1100 49.0 + §% 5301 5% 4.07 4.07 4.07 (LR, 190 £131%
La0G + 80 f& 100 48.9 & 5% 542 + 5% aa 381 2481 0.55 150 £ 15 1%
SE00 £ 501 100 485+ 5% 3772 5% CRCH ] 333 3.33 .60 180 £131%
GO + 5071100 482 + 5% G.00 + 35 2563 153 3.53 0.6 190 £13. 1%

" The valditg of & 106 ML N3y 8pphad Rol DASY vl 4 Brd high ef (sed Page 7). The whgerainty o& the HER of g GaraF unegrainky a1 ealkbifian feguoehey

and e uncaainly for the indcaled frequency bend.
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EX3DV4 BN:3730 July 16, 2010

Frequency Response of E-Field
(TEM-Cell:ifl110 EXX, Waveguide: R22)

15
1.4 - : i

13 -

Frequency respanse (normalized)

0.5

Q 20 100 150 2000 23400 3040
f [MHz]

——TEM —— H2z

Uncerainly of Freguency Response of E-eld; 1 8.3% (k=2)

Cartificale Ne: EX3-3750_ Jul1 /2 Page 7 of 11



EX30V4 SN:AT30 July 16, 2010

Receiving Pattern {¢), 3 = 0°

f=500 MHz, TEM Hil10EXX f =1800 MHz, W5 R22

|+X - ——Z —O—Tat

—— 37 Kbl

- 00 MEl2
—g— G0 MHz |
—8— 1800 tHz |

| —A— 250D MHR |

LU GO 120 180 240 10

Uncarainly of Axtal Isotropy Assessiant: + 0.5% (k=2)
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EX3DV4 SN:3730 July 16, 2010

Dynamic Range f(SAR,,..4)
{(Wavaguide R22, f = 1800 MHz2)
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w o : : Pl Ty
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E Rk 1T
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1.E+01 - o | :
| HE : ‘ Al r e
NN -
1 -1 .- - . i
1 R+ | LG L S L | S Lk
G.00d1 LIRE | om 01 i 10 106
SAR [mWicn?]
! —%—na' compansaled ——rom pengated ]
e ! a1 | ool :
NG LR
(AT I R ! i : I- |

T
RN

. |
a.00m 0.01 o 1
SAR [mWWicmn?]

Une¢artainty of Linearlty Assessiment: £ 0.8% (k=2)
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EXIDV4 SN:3730 July 18, 2010

Conversion Factor Assessment

T=5i00 MHz, WGLS R5E (head) 1= 5800 MHz, WGLS R58 (head)
o ; y .
; 400 '
G0 | 700 '
00 Ll
2 z
- o]
.JE--iﬂIIJ =
& E400 -
E J¢0 he
3 % 500
5200 =
i ﬁ L]
W Y
100 100 :
[u] y ] Y
a 5] 10 15 L] 5 10 1%
z[rmm] zlam]
—&—Anaiylical —o— Measurements | —&— funalydical —o— Measurements

Deviation frem Isotropy in HSL
Error {¢, 35 £ = 900 MHz

Error [¢E]

]-I-1.I3-EI'--I'.'I-BEI W00 .0 B0 040 B-040 090 E-ﬂ,:‘l}-{}_(}ﬂ‘

o000 Rozp-o40  O040000 D008t  EO30-500

Uneertainly of Spherical lsotropy Asgassinant: + 2 6% (k=2)

Cediligale Mo, EX3-2730 Jul1dd2 Page 10 al 1%



EX3DV4 SN:3730

Other Probe Parameters

July 16, 2010

Sensar Arrangement

Triangular

Connector Angle (")

Mol applicatle

Mechanical Surface Detection Mode onabled
Optical Burface Detestion Mode disatbled
Probe Qverali Langlh 337 mm
Frabe Body Diameler 10 mm
Tip Lenglh g mm
Tip Diameter 2.5 mun
Prabe Tip to Sensor X Cabration Paint 1 mm
Probe Tip to Senzor ¥ Calibration Paint 1 mm
FProbe Tip to Sensor 2 Calibration Point T mm

2 mm

Recommendad Measurement Distance fram Surfaca

Carifcale Mo EXI-5Y30 Julldr:
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Engineering AG — Servizlo avizzero di taratiira
Zaughnusstrasso 43, BO04 Zurlch, Switzarland ﬂ;ﬁ@ 8 Swiss Callbralion Servioe

Accrediled by the Swiss Accraditalion Service (SAS) Accraditation No.: SCS 108
The Swiss Accradliallon Service Is ane of tho signatarios o the EA

Multilntaral Agrasmant for the raeognilion of ealibration cartiflontos

Gliont ‘ Motorola MDb Gortlfioate No: ES3-3184_Mar11
ICALIBRATIQN CERTIFICATE |
Object ES3DV3 - SN:3184

QA CAL-01.v7, QA CAL-23.v4, QA CAL-25.v3
Callbration procedure for dosimetric E<field probes

Calibralion procodure(s)

Callbration date;

March 11, 2011

This calibralion cartificata documanta Iha racaability 1o national slandards, which raalize Ihe physical units of maasuramants (51
The measuraments and the uncertainlies with conflidenca prababllily ara given an the fallewing pagoes and are pan of the cerlificals,

All ealibrations havo boan conduciad in the cledod labaratory facilly: envirenmant lamparalura (22 1 3)°C and humidity = 70%.,

Callbration Equipment used (METE critical for calibralian)

Primary Standards iz Cal Cate {Cerificale No.) Edlndulld_lc_'-_ll;llpmllnn =
Power mater E44198 GB41203874 01-Apr-10 (No. 217-01136) | Apr11
Power sansor E4412A My 41486277 01-Apr-10 (No. 217-01136) Apr-11
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|_RF genarator HP B648C usaG42u01700 | A-Aug-88 (in hauie Ghuch Q- Db) In hause check: Oct-11
Malweork Annly:nr HP 875300 US3TI008608 1& et-01 (in hw“ r#lur.h Oet-10) In house check! Oct-11
Mamp Funietion Signalure
Calibrated by: Juton Kastratl Laboratory Technician

Appravad by

Katla Pokovie

Cortificato No; ES3-3184_ Mar11
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Calibration Laboratory of S,

Schmid & Partner ﬁﬂT@x
Enginaaring AG £
Zoughnusstrasss 43, 0004 Zurlah, Swilzerland “\ 3

§ Schwalzarischer Kalibrierdianst

c Sorvioe sulsso d'dtalonnage
Sorvizio avizzors di taralura

5 Swiss Calibralion Sorvioe

Accrodilod by the Swiss Accreditation Service (SAS) Accreditation Ne.: SCS 108
The Swiss Acoraditation Sorvios |s ono of tha slgnatorias to the EA
Miiltilataral Agroamant fer the resagnition of calibration certificalos

Glossary:

TSL lissue simulating liquid

NORMx, v,z sanallivily in frae space

ConvF sensilivity In TSL / NORMx,y,z

DCP dinde compreasion point

CF crasl factar (1/duly_cycla) of the RF signal

ABC maodulation dependent linearizalion paramealars

Polarizatlon i rotalion around probe axis

Polarization & & rotation around an axis that is in 1he plana normal lo probe axis {at measuramant centar),

La., 8 =0is normal lo probo axis

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "|IEEE Recommended Practice for Determining the Peak Spatial-Avaraged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicalions Devices: Measurament
Tachniques”, Decamber 2003

b} [IEC 62208-1, "Frocedure lo measura the Spacilic Absorption Rate (SAR) for hand-held devices used In close
proximily 1o the ear {frequancy range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
«  NORMxy 2: Assessed lor E-fleld pelarizalion 8 = 0 (I < 900 MHz In TEM-cell; { = 1800 MHz: R22 wauaguida}.
NORMx,y,z are only intermediate values, 1.e., the uncertaintias of NORMz,y,z doas nol affact tha E*-flald

uncertainly inside TSL (sea balow ConvF),

s NORM(Nx y.z = NORMx y,z * frequency_rasponse (see Froquency Rosponso Chart), This linearizalion is
implemented in DASY4 software varsions later than 4.2, The uncerlainty of the Trequency rosponsa is included
in tha stated uncertainty of ConvF,

e PCPxyz: DCP ara numarlcal linearization paramelers assessed basad on the data of power sweap with CW
algnal {no uncertainty required). DCP doas not depend on frequency nor madia.

= PAR: PAR is lhe Peak lo Averago Ralio that is nol calibratled bul delermined based on (he signal
charactaristics

e Ax,yz Bxyz Cxyzare numerical linaarizatllon parameters in dB assessad basad on the data of powar
sweep for specifiic modulation signal. The paramatars do not depand on fraquancy ner media,

« VR VR is the validity range of the calibration related to the average diode veltage or DAE vollage in mV.

s ConvF and Boundary Effect Parameters: Assossad in flat phantom using E-field (or Temparature Transfer
Slandard for T = BOO MHz) and inside waveguide using analylical field distribulions basad on power
maasurements for 1= 800 MHz, The same selups are used for assessment of the paramelers appliad for
boundary compansalion (alpha, depth) of which lypical uncertainty values are given, These paramators are
usad in DASY4 softwarae to Improve probe accuracy clesa to the boundary, Tha sansitivity in TSL corresponds
lo NORMx,y,z * ConvF wharaby the uncertainly corresponds to that given for ConvF, A frequency dependent
ConvF Ia used In DASY version 4.4 and higher which allows extending the valldily from + 50 MHz to + 100
MHz.

= Sphedcal isolrapy (3D daviation from isotropy). In a fleld of low gradients realized using a flat phantom
axposad by a palch antanna,

= Sansor Offsel: The sensor offset corresponds (o the offsal of vitual measurament center from tha probe tip
{on probe axis), No lolerance required,

Cartificate No: ES3-3184_Mar11 Pago 2 of 11




ES3DV3I = SN;3184 March 11, 2011

Probe ES3DV3

SN:3184

Manufactured:  August 19, 2008
Calibrated: March 11, 2011

Calibrated for DASY/EASY Systems

{Nala: non-compatible with DASY2 systam!)

Cariificata No: ES3-3184_Mari1 Page 3 of 11



ES3IDV3- SN 3184 Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Basic Calibration Parameters

Sonsor X Sonsor Y Sensor Z Une (k=2)
Nomm (uvvim)y"  f 127 1.40 1.27 _£10.1%
DCP (mV) 96.8 88.9 99.5_

Modulation Calibration Parameters

uip Communicatien System Name PAR A B G VR Une"
. dB dB dB mvy (k=2)
10000 | CW =1 000 | X | o000 0.00 100 | 1108 | £30%
| |¥|ooo | o000 | 100 | 1172
— Z | 000 0.00 1.00 107.9 |

The reported uncertainty of measurement is stated as the standard uncertainly of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The unceriainlies of NarmX,¥,Z do nol alfect the E*-flald uncartainty inslde TSL (see Pages 5 and 8),
" humarical linearization parameter: uncertainly not required.

¥ Uncertninly is determined using the max, deviation from linear response applying rectangular distribulion and is exprossed for ihe sguare of ihe
flald valus,

Corlificate No: ES3-3184_Mar11 Paga 4 of 11




ES3DV3- SN:3184 Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) Fn}:‘l:II:t'lI:l?v s ‘:D?glllﬁ"yw ConvF X | ConvFY | ConvFZ | Alpha ?:1?111? , U;HTE'II
836 41.5 . 0.90 6.11 6.11 6.11 1.00 1.04 +12.0%
1810 40.0 1.40 5.11 5.11 511 0.93 1.08 +120%
| 1950 40,0 1.40 4.93 493 | 493 0.96 1.07 +120% |
2450 38,2 1.80 4.48 448 | 448 | 073 128 [ +120%

b Fraguancy validity of £ 100 MHz only applies far DASY v4.4 and highor (see Page 2], alia it s resificlad 1o & 50 MHz, The uncarainly is Ihe RS5
ol the CanvlF uncantainty at callbration lrequency and the uncantainly for the indicalad froquancy band,

Al frequencias balow 3 GHz, (he validity of lissue paramelers (¢ and o) can be relaxed (o + 10% if liguid compensation formula is applied to
measured SAR valuos. Al frequoancios abova 3 GHz, tho validity of listue paramelers (s and o) is rastricled to £ 5%, The uncanainty ia thae RES of
the CanvF uncartainty for Indicalsd target tissua porametars.

Cortificala No: ES3-3184_Mar11 Paga 6 af 11



ES3DVi= SN:3184 Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3- SN:3184

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz)° P-'::*lli:llll:rly : co?g::]“’vm ConvF X | ConvFY | ConvFZ | Alpha ?:1':1:? Ii‘:gr:_{g]_,
838 | 882 0.97 6.10 6.10 610 | 1.00 | 100 | £120%
1810 53.3 182 4.90 4.90 490 | 087 | 128 | £120%

1950 | 533 1,52 4.86 4.86 AB6 | 073 | 138 | £120%

2450 52.7 195 433 | 433 | 433 | 100 | 103 | £120%

€ Fraqueney valldily of £ 100 Mz only applies for DASY vd 4 and higher {sea Page 2), alsa it s ralrclod 1o + 50 MHz. The uncaitalnly ls the RSS
of the Convl® uncarainty st calibration frequancy and the uncertainly for the indicalod fraquaney Band

' fraquaneies balow 3 GHz, the validily of tissua parametars (¢ and o) can be relaxed to £ 10% if liquid compansation farmula is applied to
moasurad SAR values. At fraquencles nhove 3 GHz, tha validily af tissue parameters (v and o) is restricted to & 5%, Tha uncariainly is the RSS of
tha ConwF uncartalnty for indlcated targst tssus parametars

Cerlificals No: ES3-3184_Mar11 Paga 6 of 11



ES3DV3- 5M:3184 Marech 11, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavaguide: R22)
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Uncartainty of Frequency Response of E-fleld:  6.3% (k=2)
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ES3DVI= 5N:3184 March 11, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uneertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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ES30V3- SN:3184 March 11, 2011

Dynamic Range f(SARa4)
(TEM cell , f = 900 MHz)

10‘ TS T L ?l'f"'.'ull!rr HEETA I
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i“]ﬂ- TS T 1T

101~ .f.'_.'.'.'.'. b L LT

LEETE
HHHEHH

Input Signal [uv]

(8] SAR [mWiem3]

L] L®] L® |

X compansated X not compensated Y compensated
¢

¥ not compensated Z compensated Z nat mLWﬁ'Ienlumd

D ' !
I T L1 {2 i L 111 et b
- |
b Bl L |
gu. AR i u 1]},11 5 )4 !
'ﬁ - | e 5 | !
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il ] L | 1 SRR NS
103 102 101 100 101 102
SAR ‘mqumBl
L] [
X companaatad X nol eompansated ¥ campoénaalad
e [+ ]
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Uncertainty of Linearity Assessment: + 0.6% (ku2)
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ES3DVA- 8N;3184 March 11, 2011

Conversion Factor Assessment

I# 1950 MHz, WGLS R22 (H_convF) f = 835 MHz, WGLS R (H_convF)

L1l
1

a8 a0 Y

g ; t g 1% ;

W
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¥ o
1] n.“a.l.#"’-uII,&H-‘:E:,E:;I- .?Lrib.;;..l..l.;}..l'l“ m.“._. .l,n. i ::'n i .t:j?ml i % i (_.'5 i J;

m'-'elilwl “L:Ju m‘:ﬁjjm nn:.-!m
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

<10 .08 08 04 02 00 02 04 08 08 10
Uncertalnty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DV3- 5N:3184

Mareh 11, 2011

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3184

Other Probe Parameters
Sensor Arrangemant

[ Connector Angla (")

Trlanguiar

Mot applicabla

Cerlificate No: ES3-3184_Mar11

Machanical Surface Dalaction Mada snabled
| Optical Surface Dataction Moda disabled
Prabe Ovorall Length 337 mm
Probe Body Diametor 10 mm
“Tip Langth 10 mm
Tip Diameter 4 mm
‘Probe Tip lo Sensor X Calibration Point 2 mm
| Proba Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
| Racommanded Measurement Distance from Surface 3mm
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Calibration Lahoratory of

Schmid & Farther
Engineering AG

Zaughausatragse 43, 04 Zurich, Swiiparland

Accrediled by 1he Swiss Acceaditalion Sorvica (SASY

The SwWizs Accreditalion Service ia one of the signatoriez o lha EA
Multllateral Agréettronl for the recognitfon of cakbration cartifigatas

Cltant Motorala MDBh

1
n."":'ﬂ'"l I'”rlr'.l

Schiwelzorlschar Kallbrlerdionst

Servico suisse o alornage
Surerele svirzoro b laralira
Swiss Calibration Sarvien

Accradliation Ha,: SCS 108

Cartificate No: ES3-3124_Aug 10

Cbjoct

Calibration proce dureds)

Calbiation dale:

Primary Standards

Power mialer E44 136
Powear sensor E44124
Powsar sensar E44124
Referenca 3 dB Altanualor
Reference 20 d Allenuwator
Referenca ) dB Alienaaior
Refarence Prabe ES30402
CAEA

Eacondrry Standards.
RF generalor i IFF A54R0C
Metwork Analy2ar HP 8755E

Calibraled by.

Approved by,

Certificale Mo: ES3-3124_Augt0

CALIBRATION CERTIFICATE

ES30VE - SN:3124

QA CAL-01.v8, QA CAL-23.v3 and QA CAL-25,v2

August 11, 2010

Calibralion Equigimen yged (64&TE eritical for calibrateony

3841283874
MY41485277
MY A1498087
51 £5054 (3c)
b 5508 (205)
Sh: S5129 (305)

oe Gal Dale [Cartilicale No )
1-Apr-10 (Mo, ZI7-01136)
1-Apr-16 {Na. 217-04126}
1-Apr-10 (M. 217-01136)
AQ-Mar-10 (Mo, 217-01 1549
A0-Mar-10 {Ma. 217-05 161}
530-Mar-10 {Mo. 2t7-07160}

Calibration procedure for dosimetric E-field probes

Thiz cakbralion cerificale dgoumens the vaceahility to nationzl standards, which readize tha physical units of maasuramenls (S,
The measurenianls and the uncarlginies with confdence probatility are given on the following pages and are padt of the cetitcate.

All calllwations hava bean eondrcled infhe clozsed laboratery faciliy; gnvirgrment lemperalice (72 1 3G and fumldity < FO%.

- Seheduled Callration
Ao
Anr-i1
Apr- 11
Mar-11
Mar-11
Mar-11
Doc-10
Apr-11

Seheduled Chack

SH: 2043 3 Dac-0% (Mo, ES3-2013_Decld)
SH: 860 #0.Apr-10 {Ne. DAE4-E60 Aprid)
Ik # ___Chesk Dato {in houss]

S 2842001700 4-Aug-24 fin housa check Oet-09%
ISAT3G056E5 16-Qe3-01 (in house check Do=09)
MNarnc Funglion

Claudlo Laukier Laboratesy Techaleian
Halia Pakoyie Toechnlcal Mensger

_F_h_is calibtalion carlikcals shall nal ba repraduced excepd in Wl wilhGul witten appeoval of lhe Tabaraiory.
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Calibration Laboratory of
Schmid & Parther
Engineering AG

Zoughawsatrasso 43, 5004 Zurich, Switzerland

g S hwelzarschor Kaltbricedlansi
Sarvica aufaen d'élalonnaga
Servizla svlzzero ditaralura

5 Swilae Caellbrallon Sarvice

Accrediled by Tho Swiss Mcoreditalion Sarvice (SAS) #ccradilalion Ho: SC5 108
Tho Swlss Accrodilalion Servlcs is ono of Ihe sipnatories 1o tho E&
Mulillateral &greamend for the rec agaltlon ol callbration carllficatas

Glossary:

TEL lissue simulaling liguid

NORMx y - senzitivily in free space

ConvF gonsitivily in TSL A NORMe vy 7

DCP dinde compression point

CF crest factar (1fduly_cyela) of thoe RF signal

ARG madulaticn dependent linearization paramelers

Palarizaton g o rotalion around probe axis

Falarlzalior 4 3 rotation ardund an axis that i@ incthe plans narmal 1o probe axis (at messusement cenler,

i@, 3 =} is normal &z probe axis

Calibration is Performed According te the Following Standards:
al |EEE Std 1528-2003, "IEEE Recommendad Practice lor Delermining the Peak Spatial-Averaged Specific
Abzorphon Rate (5AR) i the Human Mead from Wireless Communications Dovices: Measurement
Technigques”, December 2003
by IEC 62209-1, "Procedun: to measura the Specific Absorplion Rale (SAR) for hand-held devices used in cloze
proximily to the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpratation of Parameters:

«  MNORAMy ). 7 Assessed for E-field polarizalion & = 0 ([ < 900 MMz in TEM-cell; 1 = 1600 MHz: R22 waveguide).
NORMx,v.z are only inlermediato values, i.e., he uncertainties of NORMx,v.z doos nol affect lhe E -lield
unceriainly inside TSL [ses below ComF).

o NORMTE: y 2 = NORM Yy 2 * frequency_rasponse (see Frequency Response Chart). This linearizalion is
implemenled in DASY 4 software versions lalsr than 4.2, The uncertainly of the lragquency response s includesd
i the slated uncartainly of ComeF,

o OOFg Yz QCP are numerical linearizalion paramelers assessed based on e dala of power sweep with Caf
5ignal {no uncestainty required). DCP does not depend on frequency nor media.

o Ax ez BxyZ Ox eI VRx Y2 A, B, Care numernical linearization parameters assessed based on the dala of
power swacp for spocifie modoelation signal. Tho paramaters do not depond an froquency nor medla. VR s the
maxinmum calibralion range expressed in RMS waltage across the diode.

= ConvF and Boundary Effect Parameolars: Assessed in flat phantom wsing E-field {or Tomporature Transfer
Slandard for f £ 800 MH2) and inside waveguide using analylical field disiributicns based on power
measurements for f > §00 MHz. The same selups are used for assessmenl of the paramaters appliod for
Boundary compensation (alpha, depth) of which iypical uncertainty values are given, These paramelers are
wsedd in CASY4 soflware o amprove probtes acouticy Sloss 1o the boundary. The sensilivily in TSL corresponds
lo MORMz, .2 * ComvF whetoby tha yncortainly corresponds to that given for ConvF, A froquency dependent
ConmvFis used in DASY version 4.4 and higher which alfows exlending the validity from + 50 MHz 1o £ 100
hHz.

o Spheroal isotrapy (30 doviakion from atropy]; inoa friald of low gradionts roatized using a3 Bal phantam
exposed by a patch anlenna.

¢« Sensor Offzet: The sensor offsel corresponds 1o the offzet of virlual measurenzent center rom the probe tip
{an probe axisy, Mo tolerancs roguined.

Cerlificats Mo: £53-3124 _Augln Fage 2 of 11



ES3DV3 SN:3124

Probe ES3DV3

SN:3124

Manufactured: July 11, 2006
Last calibrated: April 21, 2009
Recalibrated: August 11, 2010

Calibrated for DASY/EASY Systems

{Note: non-carmpatible with DASYZ2 systernt)

Certilicala Mo, ES3-3124 Awg 10 Fage 3 of 11

Augqust 11, 2010



ESIDV3 SNid124

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

Basic Calibration Parameatars

August 11, 2010

Sersor 2 IUnc tk=2)

Sensor X | Sansor Y
Norm (aViIvima® 1.26 1,33 1.34 | £10.1%
DCE (mvi® 82,9 96,4 B, 7
Modulation Calibration Parameaters
un Communicalcn Systam Name PAR A B C YR UngE
dB dBuy my {k=2)
10000 W 0.00 X 0.00 000 1.00| 300.0 +1.5%
b 0.00 Q.00 1.00] 302.0
Fi {1.00 0.00 108 000

The reported uncertainty of measurement is stated as the standard uncertainly of ineasurement multiplied
by the coverage factor k=2, which for a normal distribufion corresponds to a coverage probability of
approximately B5%.

* The wncetainties of Mar iy Y,Z do pat altact the F-als urcerainty insida T5L {sea Pagas b and &).

# Mumgresl findarization parsmelan unoerainty no! requéired,

" Uroeiainly is delermures using fha masimum dovahon fror Tngar jaranse o pplyrg recatanguiar distcbulion and is expressed for tha squar of the fold valus

Cernificate Mo £53-3124 AugTl

Pags 4 of 14




ES3DV3 SN:3124

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

Calibration Parametar Determined in Head Tissue Stmulating Macdfa

August 11, 2010

f [MHz] Valldity [MHz]" Ponmiltivity Conductivily ConyF X ConvFY  ConvE I Alpha Dopth Une (=2}
g35 + 504+ 100 415+ b% 080 £ 8% L.80 5,80 5.88 0.9¢ 1.07 £11.0%
1810 + 507+ {00 40.0 £ 5% 140+ 5% 4 88 4.84 4.88 049 1.54 +11.0%
1850 £ 50 £ 100 40,0+ 5% 1.40 £ 5% 4 86 4 GH 4 88 0.50 1.52 +1i1.0%
2450} 2004100 S22 % 5% 130 £ 5% 4.35 4,38 4,35 048 1.78 £11.0%

“ Tha val gity of 2 100 MHz anly apphies far BASY w24 and Figher {gee Page 21 The unsedardy is the RS of Dw Corel o neeriialy 30t ibraton faqrenty

and the uncanainly for Lhe indicaled Mmeguancy band.

Certifecate Mo: ES3-3124 Aug10

Faga 5ol 11



E3S3CV3 SN:3124

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

Calibration Parameter Datermined in Body Tissue Simulating Msadia

August 11, 210

I {MHz) yalidily [m Bzl Parmimlviy Condustivity ConvF X ComvFY  GonwF Z Alpha Depth Une [Ked)
835 + 501 £ 100 552 £ 5% 087+ 5% 5.86 588 .46 0.95 1.11 £ 11.0%
1810 + 50+ 100 5334 5% 1.52 £ 5% 4,76 4.78 476 041 184 £ 11.0%
1950 + 80 £ 100 53.3+5% 1,52 £ 5% 4,78 4.74 4.78 0,32 233 +£11.0%
2480 + 5Of £ 100 527 £5% 1895+ 5% 4.19 418 4,19 0.69 1.28 £ 11.0%

© Thi walidily ol & 1080 MHz o'y gpplies lor DASY vd 4 and higher see Page 23, Tha urcariainty is tha RSS of the Convt’ uncertanty at calisralion frequeady

s the pagetainky far ihe indicaled foeg roncy Band

Cenificale Mo ES3-3124 Augld

Faga & af 11



ES3DV3I SN:3124

Frequency response (nommalized)

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22}

1.8

14

13

1.1

.0

o

a.r

0.5

Uneertainty of Frequensy Response of E-flald; £ 6.3% (k=2)

Cedilicate f¥o; ES3-3124 AugiD

1.0 ﬁ’n—-—-—"@f'-ﬂ

1000 1500 2000
f [MHz]

—@—TEM —ar— R

Page ¥ af 11

August 11, 2010




ESADV3 5N:3124 August 11, 2010

Receiving Pattern (¢), 3 = 0°

I |
f =600 MHz, TEM 1fi11OEXX . f = 1800 MHz, WG R22

e 30MIlz
| —m— 1§00 Mz |
— B MHE !
—— 800 MH:
—A— 2500 MHz

0 G0 120 180 240 an0

Uncortainty of Axial lsotropy Assassment; % 0.5% (k=2)

Codificate Mo, E33-3i24 Augil Fage & of 11



ES3DV3 SN:3124 August 11, 2010

Dynamic Range f{SAR,,.4)

(Waveguide R22, f = 1800 MHz)

1. E+]R
1E+05

1.Enl -

1.E+00%

Ireput Bigaal [uv]

1.E+02

1.E+1

1E+00Q HE. ].l e : L. - . L
0.0001 001 UM f.1 1 i 198
SAR [meliem?

: |
| —®— ol compensaled = carnppnsaled

o il
T, ‘ i
= ln d. :
o g
'] i, )
1 ] 100
SAR [miWem’]

Uncenainty of Linearly Assesamant: £ 0.6% (k=2)

Cerificate Wo: £E55.3124 Augio Fago 9 of +1



ES3DV3 SN:3124 August 11, 2010

Conversion Factor Assessment

f= 1610 MMz, WGLS R22 {head)

f=g35 MHz, WGLS RS (haad)

d.f - 4a0.0 |
i
250 ¥ : ;
200 : : S -
515.:1 - -
= :
E 1o i : : '
= ' . ' -
o .
B 50 S M
. - . ! r oo - | i - r [
[n] 10 24 30 40 a0 ] O 10 20 ac a0
2 i) zfmm]
| —&— Analylical o B SURCTTIONEE l | = AriEhyn ol == Maasuremnenls |

Deviation from Isotropy in HSL
Ervor {3, 9), f = 900 MHz

Error [dB]

. .
K-1.00-080 B-DB2 OGO B-Q80-040 R-¢d40-000 B-020000 ;

||:|f:-o1n.m BOFR0AD D008 DO400sd  E0Ed1.00

Uncertainty of Spherical Isotropy Assassmant: + 2.6% (k=2)

Cenificats Moo E83-3124. Aug1o Fage 10 of 11



ES3DV3 SN 3124

Other Probe Parameters

August 11, 2010

Sansor Arrangarmant Triangular
Connectar Angle () Mol applicable
Mochanical Surface Deleciion RMods artablad
Optical Surface Delaction Mods disabled
Probe Cherall Length 337 mm
Frobe Body Diarneter 10 mm
Tip Length 10 miny
Tip Diaimeter 4.0 mm
Probe Tip o Sensor X Calibsation Poinl 2 mm
Probe Tip o Sensor ¥ Calibralion Point 2mm
Frobe Tip o Sensor £ Calibration Point 2 mm
Recommended Measurarnent Distance from Surface 3 mim

Catificate Ma: £53-2124_AugiD

Fage 11 of 11
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Dipole Characterization Certificate
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Calibration Laboratory of \.%"

Schmid & Partner ‘“‘"*‘“’E;é
Engineering AG T
Zaug hgmwuaua ?3. BO04 Zurieh, Swilzarland ,,m;«f

Acoraditad by the Swiss Accrodilntion Sarvice (SAS)
The Swias Accradliation Sarvice ia one of the signatories te the EA
Multllaternl Agreomaent for the recognilion of callbration certificnies

Cllant Motorela MDb

Sohwaelzerischer Knlibrlerdianst
Servica sulase d'dtalennago
Sorvizlo svizzero di taratura
Swiss Callbratlon Service

Accraditation Na,: SCS 108

Cartificato No: D2450V2-740_Mar11

Objoct D2450V2 - SN; 740

Calibration procedura(s)

Callbration data:

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Calibration Equipmant usod (M&TE arilioal for callbration)

CALIBRATION CERTIFICATE |

This eafibration cortificate documants the traceabliity 1o natlonal standnrds, which renllze tha physical units of measuremenis (51).
Thae measuraments and the uncerainiies with conlidence probability are given on the fellowing pages and are part of the certilicate,

All calibrations have been canducted In the closed laboralary facllity: environment temperalure (22 + 3)°C and humidily = 70%.

Corlillcate No: D2450V2-740 Marii

This aolibration cartificato shall not be roproduced oxoapt in full without writton approval of tho laboralary.

 Primary Standards 1D A Cal Date (Cortificato No.) Scheduled Callbration

Pawor motar EPM:4424 GH37480704 06-00l=10 (Mo, 217-01266) Gat-11

Power sensor HP B481A USa72627aa 06-0ct-10 (Mo, 217-01266) Oel-11

Rofaranca 20 dB Allenuator 8N: GOBE (20g) 30:-Mar-10 (Mo, 217-01158) Mur-11

Type-N mismalch combination EN: B047.2 7 06327 d0-Mar-10 {Me. 217-01162) Mar-11

Ralorence Proba ES30V3 5N: 3205 30-Apr-10 (Mo, ES3-3205_Apno) Apr-11

DAE4 SN: BO1 10-Jun-10 (Mo. DAE4-601_Juni() Jun=11

Sncondary Standards o# Chack Dato (in house) Schodulad Cheek

Powar sansor HP B481A MY41002317 18-0ct-02 {In houso chock Ootl-09) In housa cheak: Oot-11

RF genarator R&S SMT-06 100006 4-Aug-00 (in house chack Oct-09) In houga chock; Oet-11

Malwork Analyzor HP 87536 US37300686 54208 18-0ct:01 (In house chock Oct-10) In house cheak; Cot=11
Mamio Funation S 'r\ul.um

Calibratad by Ginudlo Loublor Laboratory Technlcian Q %

Approvad by: Kaijn Pokovlo Tachnlonl Managar

lsauad: March 21, 2011

Page 1of 9




Calibration Laboratory of ¢\:_+#’L.«,

5 Schwelzerlacher Kalibrierdlanst

Schmid & Partner ;‘ UE; g Servicesuisso d'dtalonnnge
Engineering AG o Servizio svizzoro dl laratura
Zoughnussirnaso 43, 8004 Zurich, SBwiizorland "e.;, F'T\l ‘;-.:* S  swiss Calibration Sarvice
LIS
Aceradilad by ihe Swiss Accradiiation Sorvice (SAS) Aceraditation No.! SCS 108

Tho Swiss Accraditation Sorvico |8 ono of the signntories 1o the EA
Multilataral Agreamani for the recognition of aallbrallon ceriificatas

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 Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

c)

devices used in close proximity to the ear (frequency range of 300 MHz te 3 GHz)",
February 2005

Federal Communications Commission Office of Engineering & Technology (FCC QET),
"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 Systam Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

SAR for nominal TSL parameters; The measured TSL paramelers are used to calculate the
nominal SAR resuilt.

Carllicata No: D2450V2-740_Mar11 Paga 2 of 9



Measurement Conditions
DASY system configuration, as far as nol given on page 1.

DASY Varslon DASYS VE2.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Fraguancy 2450 MHz = 1 MHz
Head TSL parameters
The followlng paramelers and calculalions ware applied.
Temperature Parmittivity Condugctivity
Nominal Head TSL parameters 220°C 35.2 1.80 mho/m
Maasurad Haad TSL paramatars (22.0+0.2)"C B7+6% 1.72mho/m+ 6 %
Head TSL temperature during test (220 £0.2) °C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Haad TSL Condliion
SAR measured 250 mW Input powar 13.2mW /g
SAR normalized normallized fo 1W 528mW/g

SAR for nominal Head TSL parameters

normallzed to TW

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

SAR averagod over 10 em” (10 g) of Head TSL condition

SAR measured 250 mW Input powar Gi16mW /g

SAR normalized normalized to 1W 246 MW /g

SAR for nominal Head TSL paramatars normalized to 1W 24.8 MW /g £ 16.5 % (k=2)

Corificata Na: D2450V2-740 Mar11

Paga 3 of 8




Body TSL parameters

Tha fallawing parametars and calculations were appliad.

Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220°C 62.7 1,86 mho/m
Measured Body TSL parameters (220+0.2)°C B15+x8% 1.92 mho/m + 8 %
Body T5L temperature during tast (22.0+0.2)°C

SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measurad 250 mW Input powaer 128mW/g
SAHR normalizad normalized to 1W B1.2mWi/ig

SAR far nominal Bady TSL paramalers

normalized o 1W

51.3mW /g = 17.0 % (k=2)

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

SAR moasurad 250 mW input power 588 mW /g

SAR normalizad normalized 1o 1W 23.5mW/g

SAR for nominal Body TSL parametars normalized to 1TW 23.5 MW / g = 16.5 % (k=2)

Coarlllicata No: D2450V2-740_Mari1

Page 4 ol 9




Appendix
Antenna Parameters with Head TSL

Impedanca, transformed to feed polinlt 5330 +26Q
Return Loss -27.7 dB

Antenna Parameters with Body TSL

Impadance, ransformed to fead peint 4888+ 530
Return Loss 263 dB

General Antenna Parameters and Design

Electrical Delay {ona diraction) 1.164 ns

Alter long term use with 100W radiated powaer, only a slight warming of the dipole near the leadpaint can be measurad.

The dipole s made of standard samirigld coaxlal cable. The cantar conduclor of tha feeding line Is directly connectad to the
second arm of the dipole. The antenna is therafore shorl-circuiled for DC-signhals,

No excessive lorco musl ba applied to the dipole arms, bacause thay might band or the soldared connactions near tha
feadpaint may ba damagad.

Additional EUT Data

Manufaclured by SPEAG
Manufactured on Septamber 18, 2003

Cartllicale No: D2450V2-740_Mar1i Page 50l 9



DASYS5 Validation Report for Head TSL

Date/Time: 17.03.2011 12:12:34
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL U112 BB

Medium parameters used: f = 2450 MHz; o = 1.72 mho/m; g, = 38.7; p = 1000 kg/m’
Phantom section; Flat Section

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

DASYS Conliguration:
= Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30,04.2010
s Sensor=Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
+  Measurement SW: DASYS52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 100.2 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 26,990 W/kg

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6,16 mW/g

Maximum value of SAR (measured) = 17.012 mW/g

-4.44
B.07?
13,3

1774

2210

0dB = 17.010mW/g

Corlificata No: D2450V2-740_Mar11 Paga 6 of 9



Impedance Measurement Plot for Head TSL

[EHD 844, 41 U F8

Del

v
158

CH2

Cor

e

ﬁi;l, _Log 3 db/REF =20 dB

e
— + v r"_“-_'_'_.

i7 Har 2011 10536132

2 53,330 0 i‘-lﬁﬁ?ﬁ o 178.30 pH

Z 450,000 000 MHz

450,000 000 HHz

PEEES s e T E B —_—

= =

— S E—— r

e e el

STOP 2 650,000 000 MHz

CHA Harkers
11 Bﬁ.ﬂlﬂ 0

=1 A0,15 o
1.80000 GHz

CHZ Markers

11=2,81959 dB
1.80000 GHz

Cartllicate No: D2450V2-740_Mar11
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DASYS5 Validation Report for Body TSL

Date/Time: 17.03.2011 14:38:41
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740

Communication System; CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: MSL U122 BB
Medium parameters used: [ = 2450 MHz; o = 1.92 mho/im; g, = 51.5; p= 1000 Incg!m‘1

Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvEF(4.31,4.31, 4.31); Calibrated: 30.04.2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06,2010
« Phantom: Flat Phantom 5.0 (back); Type: QDO00PSOAA; 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 Secan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.402 Vim; Power Drilt = -0.02 dB

Peak SAR (extrapolated) = 27.038 W/kg

SAR(I g) = 12.8 mW/g; SAR(10 g) = 5.88 mW/g

Maximum value of SAR (measured) = 16.855 mW/g

436
Q]
-13.09

17,41

21.82

0dB = 16.850mW/g

Carlilicate No: D2450V2-740 Marii Page 8ol 8



Impedance Measurement Plot for Body TSL

EHI si1 1 U rs

Del

v
:ll'ls
CH2

Cor

iy
i@

§11  LOG

17 Har 2041 10i36158
248,922 4 527340 34257 pH

2

450,000 000 MHz

000 MHz.

o S —

~ BTART 1 £00.000 000

Hz

STOP 2 63

0,000 Q00 Hiz

CH1 Harkers

lr3zzil g
137,95 a
1.80000 GHz

CH2 Harkers

dt=1. 8994 d
i. ﬂﬂa l'.llllg
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Calilaration Laboratory of
Schmid & Parner
Engineering AG

Zeughaussiragsa 43, 8004 Zuilch, Swilzerland

S Schwealzarischer Kallbrierdlenat
Service suisse d'slalennage

c Sarvizta svlzzaro dl tarebura
Swiss Callbration Service

Accredited by the Swiss Accreditaion Sovic [543} Accraditatton Ho.: SCS 108
The Swiss Agcradllatlon Sarvice 18 ane of the signatorlos 1o the EA
Multhaterat Agreement for tha racegnltion of calilratlon sertilcatas

Gllant Motorola MDb : Certiffcate No: DBJISV2-425_ 0Octi0
CALIBRATION CERTIFICATE I
Olject DB3BY2 - SN: 425

Calibration pracedurafs} QA CAL-OG V7

- Calibratlon procedurs for dipole validation kits

Calibratlon date: Crctober 14, 2010

This calibratien carklicata documants he Waceabillty o nalional standards, which realize tho physical unils of moasurements (3],
The meassrements ang e ungertaintics with condidenca probability are given on the following pages and aro parl of tho conificate.

All calibrations hevee been canduglad in M closed laboratnry laciity: erviranaent fiemperatane (22 + 31°C and humidity < 0%,

alibralion Equipmant used (METE critical for calibrafion}

Primary Standands i Cal Ciate (Cortilicate Mo, . Scheduled Catilradion ]
Powar moter EFR-d4248 GB3Ir480704 05-0ck-10 (Mo, 217-01286) Chal-11
Poweer ensor HP B4814 USAT2H2TRS Q6 Cci- 10 (Mo, 217-01268) Tl-11
Acforence 20 d8 Allenuator SH: 5086 {200) ag-Mar-10 [MNo. 217-01158) har-11
Typa-i rismatch combination S 50472 06327 A0-Kar-10 (Mo, 217-01168) har-11
Refarance Frobe ES30V3 5 3205 A0-Apr- {0 (Mo, ES3-3205_AprQ) Apr-11
DAEA So 501 10-Jun-10 (Mg, GAEA-GQ1 Juni] Jun-11
Seconcary Standards I o Check Date {in house) Seheduled Chack |
Powar sonsar HP 84814 MAYAIDRZE T iB-Det G2 (in housa chock Oct-0E) In house chack; Oct-11
AF gencrator F&S SMT-06 1000 4-Ag-9% (i house chegk Qo0 In house chaock: Oct-11
Wotwork Analyzar HP 8763E US37300585 34206 18-3ct-01 [in housa chack Ocl- 164} In houwse chesk: Oot-11

Hama Flnsticn Signaturg
Calibratad dy: Jaton Kaslatl Laboratary Tatchniclan / [ﬁ

LU TRt e e

Appeoved by: Kat|a Pokavic Tochnleal Managet ;/) 7 .

lssued: October 14, 2010

This calibration certilicate shall not be reproduca:f excapt in full wilhoul written approval of the lageratory.

Cerificate Mo D835V2-425 Qo100 Paga 1ol &



Calibration Laboratory of
Schimid & Parther
Engineering AG

Zoughausalresse 43, 8004 Zurich, Switrerland

5 Sehwalzarischer Kallbrierdlonst
Service sulges d'élalonnoge
Servizlo svizzero di laralura

S Swiss Coelibirallon Servlca

Accraditad by thy Swiss Accraditation Service (SAS) Aceradilation No.t SCS 108
Tha Swiss Aseraditalion Servlés |5 one of the signalories 1o the EA
Mullllataral Agreement for 1ha recognidon of callbration carlficatas

Glossary:

TSL tissue simulating liquid

ConvF sensttivity in TSL/ NORM x,y,z
INFA 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 Specitic Absorption Rafe (SAR} in the Human Head from Wiraless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62203-1, "Procedure to measure the Specific Absorption Rate {SAR) for hand-held
devices used in close proximity to the ear {frequency range of 300 MHz to 3 GHz)",
February 2005

¢) Federal Communicaliocns Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infermation for Evalualing Compliance of Mohile and
Portable Devices with FCC Limits for Human Exposurse to Radiofrequency Emissions”,
Supplement C (Edition 01-01} to Bulletin 85

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
v Measurement Condifions: Further detaiis are available from the Validation Report at the end
of the certificate. All figures stated in the cedtificate are valid at the frequency indicated.

» Anterina Parameters with TSL: The dipole is mounted with the spacer to position its faed
point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

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

s Flectrical Defay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required,

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

+«  SAA normalized: SAR as measured, normalized te an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuilt.

Cedificate Mo: D835VE-425 Oeti) Page? ol G



Measurement Conditions

DASY systern configuration, as far as nol given on page f.

DASY Verslon DASYS Ye2.2
Extrapclation Advanced Exlrapolation

Fhantom Maodular Flat Phanlom V4.9

Digtance Dipale Canter - TSL 15 mm wilh Spacer

Zoam Scan Resolulion

dx, dy, dz =5 mm

Frequency

835 MHz + 1 MHz

Head TSL parameters

Tho following parameters and calculations were applied.

Tamperatura Parnitivity Conductivity

Mominal Head TEL parametars 220 41.5 0.890 mhoedfm
WMenasurad Haad TSL parameters (22.0 £ 0.2) °C 42.3:6% 0.80 mhao/m + 6 %
Head TSL temperature during test (2252021 °0 -

SAR result with Head TSL
SAR averaged ovar 1 cm” {1 g) of Head TSL Condition
SAR maasurod 250 mW input powsar 2.38mW /g
SAR normalized nrormadized to 1W g52mW/g

SAR far nominal Head TSL parameters

normalized to 1W

9.57 mW /g £ 17.0 % (k=2)

SAR avaraged over 10 cm® (10 g} of Head TSL condition
SAR moasured 250 m\W input power 156 mM /g
SAH normalized nermalized to 1W 6.20 MWW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.22 MW /g + 16.5 % (k=2)

Cartilicale Mo: DA3SV2-425 Ot
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Appendix

Antenna Parameters with Head TSL

Impedance, transfarmed lo focd point BB} + 3702
Retuen Loss -258.9dB

General Antenna Parameters and Design

Electricat Dalay [one direclion} 1.396 ns

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

The dipole is made of standard samirigid coaxial cable. The centar conductor of the leeding lne is dirastly connactod to the
second anm of the dipole. The antenna is Whemfora short-circuled for DC-signals.

Mo excessiva lorce must be applied to the dipale arms, because they might bend or the soldered connecllons near the
feadpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manulactured on August 24, 2000

Cortificale Mo: DAASYZ-425 Det1d Fage 4 of G



DASYS Validation Report for Head TSL

DhcfTime: 143002000 10:27:24

Test Laboratory: SPEAG, Zurich, Swatzerlatd

DUT: Bipole 835 MHz; Type: DRISV; Seriul: DRISV2 - SN:425

Commurication System: CW; Frequency: 835 M1z, Luty Cyele; 11

MWedium: HSLS00

Medinm paramciers used: = 835 MHz; ¢ = (0.9 mbofm, £, = 42.5; p = 1000 k;_;;f’m3
Phantom section: 14al Seclion

Measurement Standard: DASYS (IEEEARC/ANS]D Ce3.19-2000

DASYS Configuration:

Probe: ES3DV3E - SN3205, Convl{6.03, 6.03, 6.03); Calibrated: 30.04.2010
Sensor-Surface: 3mm (Mechanical Surface Detection)

ilectronics: DAE4 Snd0 1 Calibrated: 10.06.2010

Phantom: Flat Phantom 4.90.; Type; QLDOOOP4RAA; Serial: 1001
Measurement SW, DASYS2, V52.2 Build 0, Version 52.2.0(1a3)
Pasiprocessing SW, SEMCADD X, VI14.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)Zoom Scan {7x7x7) /Cube 0: Measuremaent
ecid; dx=3nmn, dy=5mm, dz=3mm

Relerence Value = 57 Wm; Power Drift = 0010 dB

Peak SAR (extrapolated) = 3.39 Wike

SAR(E g) = 2.38 mW/g SAR(10 o) = 1,55 mW/g

Maximum value of SAR (mmeasured} = 2,76 mW/g

0clld = 2 76m Wi

Carificale No: D335V2-425_0c110 Paga 5ol 6



Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughnussirasse 43, 8004 Zurich, Switzorland

c Service suisso d'dtalonnage
Servizio avizzero di taratura
S  swiss Calibration Service

Aceroditad by the Swiss Accraditation Sarvice (SAS) Aceraditation No.: SCS 108
The Swisa Accreditation Service Is one of the signatories to (ha EA

Mulliiateral Agrenmaent for the recognition of eallbration corliflcates

cient  Motorola MDb Cortifiente No: DB35V2-422 Mari1

5 Schwelzerlscher Kallbrierdisnat

CALIBRATION CERTIFICATE

Object DB3sV2 - SN: 422

QA CAL-05.v8
Calibration procedure for dipole validation kits

Caolibration prooedura(s)

Gallbration dnta;

March 18, 2011

This calibration cenliicate documants tha traceabliily 1o natlonal standards, which realize the physical unils of moasuramanis (Sl).
The measuramenis and the uncerainties wiih conlidence probabliily are given an the fellowing pages and are part of tho certliicate.

Callbration Equipment usod (MATE arllionl for callbration)

All calibrations hava baon conducted In tha closed laboratary facility: envirenmani temperature (22 + 3)°C and humidity = 70%.

Th_ia cn]lhmlloncurtllicala ahall not be reproducad excapt in full without writtan .u.|:|lplr¢:w:|| df'. I?‘lu !hl_.b-r:lrhturx.

ﬂmlwglfx_g‘!gqcmma e/} Cnl Data (Cortlilcato No.) Schedulad Callbration
Powar motar EPM-4424 GB37480704 06:Qot=10 (Mo, 217-01266) Oel-11
Powar sensar HP B481A UBar2a27na 06-Oct-10 (No, 217-01286) Qel-11
Ralarance 20 dB Atlonuator SN: G086 (200) F0-Mar-10 (Mo, 21701168} Mar-11
Typoe-M mismalch combinallon SN: GO47.2 7 062327 30-Mar-10 {Ne. 217-01162) Mar-11
Raleronca Probe ES3DV3 SN: 3205 30-Apr-10 (Mo, ES3-3205_Apri0) Apra1i
DAE4 SN: G601 10-Jun-10 (Mo. DAE4-G01_Juni0) Jun-11
| Socondary Standards oh Chack Dato (in house) Schodulad Chook
Powar sansor HP BAB1A MY41002317 18-00t-02 {in houso check Oot-09) In houga ehock: Oet-11
RF genarator A&S SMT-06 100005 4-Aug-88 (in heuso chock Oct-09) in housa check; Oet=11
Malwork Analyzar HP 8753E U537300585 54206 18-0ct-01 {in housn chack Oot=10) In housa check: Oet-11
Kamao Funation Slgnalurs
Calibratad by: Dimea lllay Laboratory Tachnlclan a ¥ I
{/) \ YA&U
Approvad by: Kalla Pokovic Technleal Manngar

|aaued: March 18, 2011

Cartilicate No: DBAGV2-422 Mar1 1
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Calibration Laboratery of o,

SoNs S Schwaizerischer Kallbrierdionst
Schmid & Partner e o Sorvicn suisso d'étalonnage
Engineering AG Sy Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland s 4*‘:5':'*‘\,‘.3‘" §  swiss Callbration Service
Accratlitad by the Swiss Accraditation Service (SAS) Acereditation No.: SCS 108

The Swiss Acareditation Service is one of the slgnatories (o the EA
Multilateral Agroamant for tho rocognition of callbration cerlilicates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity 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 Wirelass
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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

Coriificate No; DB35V2-422 Marii Page 2 of 8



Measurement Conditions

DASY systam configuration, as far as not

lven on page 1.

DASY Version DASYS V6262

Extrapolation Advanced Exirapolation

Fhantom Modular Flat Phantom V4.9

Distance Dipola Centar - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5 mm

Fraguency 835 MHz =1 MHz
Head TSL parameters

Tha follewing paramaters and calculations were appliad.
Temperature Parmittivity Conductivity

Nominal Hoad TSL parametors 220°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0 £ 0.2) °C 41.0+6% 0.89 mho/m + 8 %

Head TSL temperature during test (220+0.2)°C
SAR result with Head TSL

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

SAR maasurad 250 mW inpul powar 232mW/g

SAR normalized normalized to 1W 9.28mW/g

SAR for nominal Head TSL parametars

normalized fo 1W

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

SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAR measured 250 mW Input powar 1.52mW/g
SAR normalized normallzed to 1W G60BmMW /g

SAR for nominal Head TSL paramatars

normallzed to 1W

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

Caorlilicate No; DB35V2-422 Marii
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Body TSL parameters

The fallowing paramalers and caloulalions were applied,

Tamparatura Parmittivity Conductivity

Nominal Body TSL parameters 22.0°C 55.2 0.97 mha/m
Measured Body TSL parameters (22.0£02)°C 543+6% 0.99 mho/m + 6 %
Body TSL temperature during test (22.2+0.2)°C

SAR result with Body TSL
SAR averaged ovar 1 cm® (1 g) of Body TSL Condilion
SAR measured 250 mW input power 249mW/g
SAR normalized normalized to 1W 10.0 mW / g

SAR for nominal Body TSL paramaters

narmalized to 1W

9.77 MW/ g £ 17.0 % (k=2)

SAR avernged over 10 em’ (10 g) of Body TSL

condilion

SAR measured 250 mW Input power 1.63mW /g
SAR normalized narmalized to 1W 6.52mW /g
SAR for nominal Body TSL paramelers normalized to 1W 643 mW/ g = 16.5 % (k=2)

Cerlificate No; DB3EV2-422_Mari
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Appendix

Antenna Parameters with Head TSL

Impedanca, transformed lo teed poinl 5330+33jQ
Relurn Loss -26.9 dB

Antenna Parameters with Body TSL

Impadance, transformed to faad point 48.8 Q2 + 1.8 )0
Return Loss -33.3dB

General Antenna Parameters and Design

Elactrical Dalay (one direction) 1,427 na

After long term usea with 100W radiated powar, only a slight warming of the dipole near the feadpolnt can be measured.

The dipole is mada of standard semirigid coaxial cable. The center conductor of the feeding line is directly connacted to the

second arm of the dipole. The antenna is therefora short-circuited for DC-signals,
Mo excaessiva forca must be applied to the dipole arms, because they might bend or the soldered connections near the

feadpoint may bo damaged.

Design Modification by End User
The dipole has been madified with Teflon Rings (TR) placed within identilled markings close to the end of each dipole arm.
Callbration has been performed with TR altached to the dipala,

Additional EUT Data
Manulacturad by SPEAG
iManufacturad on August 24, 2000

Cariiflcala Mo; DB35V2-422 Mar11 Page 50l 9



DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2011 10:31:11
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35SV2 - SN:422

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1

Medium: HSL900

Medium parameters used: = 835 MHz; o = 0.89 mho/m; g, = 41, p = 1000 kg/m'
Phantom section: Flat Section

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

DASYS Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001
«  Measurement SW; DASYS52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.580 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.476 Wikg

SAR(1 g) = 2.32 mW/g: SAR(10 g) = 1.52 mW/g

Maximum value of SAR (measured) = 2.692 mW/g

-2.40
A.00
7.20

AL60

12,00

0dB = 2.690mW/g

Caortificate No: DB35YV2-422 Mari1 Page G ol 8



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

Date/Time: 16,03.2011 15:51:37

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; T'ype: D835V2; Serial: D835V2 - SN:422

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1

Medium: MSL900

Medium parameters used: [ = 835 MHz; o = 0.99 mho/m; g = 54.3; p = 1000 kg/m?
Phantom section: Flat Section

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

DASY S Configuration:

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement

Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
Sensor-Surface: 3mm (Mechanical Surface Delection)

Electronics: DAE4 5n601; Calibrated: 10.06.2010

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
Measurement SW: DASY 52, V52.6.2 Build (424)

Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

grid: dx=5mm, dy=5min, dz=5mim

Reference Value = 55.816 V/m; Power Drift = 0,02 dB
Peak SAR (extrapolated) = 3.673 Wrkg

SAR(] g) = 2.49 mW/g; SAR(10 g) = .63 mW/g
Maximum value of SAR (measured) = 2.900 mW/g

-2.40

A

1.20

-i.60

-12.00

0dB =2.900mW/g

Carlificate No: DA35YV2-422 Marii Page 8 ol 9



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Paitner
Engineering AG

Zeughavssirasse 43, 80604 Zurich, Swilrerland

Accrodited by tha Swiss Acoredilalion Senvica [SAS)
The Swiss Accreditation Service is ong of the signalories 1o lha EA
Multilateral Agroemant far the regognillan of callbration cenlticates

Chignl Motorota MDD
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Accreditalion MNo.:

5 Schwalzerlscher Kallbrlerdlenst

Soryice suisss d'dlalennage
Servizlo svizzero ol laretura
S Swliss Callbration Service

8C5108

Carfificals No: DEGHzV2-1088 Janii

ot

Catibration progedure(s)

Cahlration dala;

Primary Standards
Pawer moter EPM-4424
Powor sensor HP B4B14A
Pefarence 20 dB Allonuaton
Typa-N mismatch combination
Moferance Proba E X304

DEGHzV2 - SN: 1088

QA CAL-22.v1
Callbration procadure for dipale validation kits between 3-8 GHz

January 07, 2011

Calilration Equipment wsod {METE Grilical for calitration)

[10#

{ GB3T4s07Os

USA7292743
SM: 586 [20g)
SN; S047.2 / 08327
SN 3503

DAEA Sh: 601

Socondary Standards . 10 A .
Fawer sonsor HPE 34 EM MY41082317

RAF gengratar BES SMT-DG LCEEUD

Mabwnk Analyzer HF 8753E US3YAG0585 24208

Mame

Caliorated by Jgton Kastrati
Approvoed by Hatla Pokovic

Codilicate No: DSGHzV2-1088 Jan1i

_ Cal Daato {Canificzbe Mo.b

DB-Co-10 (Mo, 257-012686)
060110 {No. 217-012GE)
20-Mew-1 (Mo, 217-01158}
S0-Mar-10 (Mo, 217-01162)
65-Mar-10 {No. EX3-2503_bar1 )
10-Juni-10 [Me, BAEA-G01. Junin)

_ Check Data {In fwousa)

1B-Oct-02 {in house check Q- DEI]
d-Aug-98 (in house check Oct-09)
iB-Cct-01 [inhousa check Ol 10)

Funclicn
Laboratory Techniglan

Technlzal Manager

CALIBRATION CERTIFICATE |

This calibralion certifcala docunents Ihe iacaability o national standavds, which raallag he physical Loils Gf measErammls (S,
Tho maasuraments and fhe ungarlales with conficonsa prabatility are glvan on 1ha 0llowing pages and ara par ol e cedilcala,

All calibrationg have boon conducted in the gloged labaratory facility, sovironmnaent temperatung {22 + 33°C and humidity = 70%.,

Schaduled Calibralion

Crct- 1
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Mar-11
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Sehedfiried Shack

Im house chack: Q-1
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Issued: January 11, 2011
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Calibratlon Laboratory of S,

. & »Q-:f;; ", L= Schwalzerlscher Kalibrlerdienst
Schmid & Partner ] H\:-_—:{éé c Sarvies sulsse d'élalonnage
Engineering AG L Servizto svizzero dl taratura
Zaughaussirasse 43, 8004 Zurlch, Switzerland qfwﬁw\? 5 Bwiss Calibration 3ervica
MM
Accrodited by the Sviss Accredilalion Service (SAS) Accrodiiation No.; SCS 108

The Swiss Accreditalion Service 13 one of the signatorles Lo the EA
Multilalersal Agreement for tha recognltien of calibration cectill cales

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,2
NIA not applicakde or not measured

Calibration is Performed According to the Foltowing Standards:
a} IEC 62209-2, “Evaluation of Human Exposttre to Radio Frequency Figlds from Handheld

b}

and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz
to & GHz: Hurman modeis, Instrumentation, and Procedures™: Pait 2: “Procedure to
determine the Specific Absomtion Rate (SAR) for including accessoiies and multiple
fransmitlers”, March 2010

Federal Communications Commission Office of Engineering & Technology {(FGC OET]),
"Evaluating Compliance with FCC Guidelines for Human Expasure to Radiofreguency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portabis Daevices with FGC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentatian:

c}

DASY4/5 System Handboolk

Methods Applied and Interpretation of Parameters:

Measurament Conditions: Further details are available from the Validation Report at the
end of the ceriificate. All figures stated in the certificate are valid at the frequency
indicated.

Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

poinl exactly below the canter marking of the flat phantom section, with the arms oriented
parallel o the body axis.

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

Electrical Defay: One-way delay betwsen the SMA cannector and the antenna feed point.
No uncertainty required.

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

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

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

Coerificale No: DSGHzV2-1098 Jani Page 2 of 12



Measurement Conditions

DASY syslem configuration, as far as nol plvan on page 1.

DASY Yerslon DASYE V52.6
Extrapolation Advanced Extrapelation

Fhantom Madular Flat Phantom V5.0

Distance Dipole Center - TSL 10 rm --— with Spacger
Area Scan resolutlon o, thy = 10 mm

Zoom Scan Resalutlan

dx, dy = 4.0 mm, dz =2.0 mm

Frequency

5200 wH2 £ 1 MHz
5800 MHz £ 1 MHZ

Head TSL parameters at 5200 MHz

The following paramaters and calculalions wers applied.

Tempearalurg Permittivity Conductivity
Nominal Head TSL parameters 220°C 3650 4,56 mhofm
Measured Head TSL parametars {220 £ 0.2y °C A3 +69% 4.80 mhofm £ § %
Head TSL temperature during tast (220 x0.2)°C

SAR result with Head TSL at 5200 MHz

SAR averaged over 1 em® (1 g) of Head TSL condilion
SAR measured 180 mW input power B2amw /g
SAR normalizad normalized to 1W B2Emw /g

SAR for nominal Head TBL parameters

narmalized Lo 1W

825 mW /g =199 % (k=2}

S4R averaged over 10 em® {10 g} of Head TSL condition
SAR measurod 100 mW input power 23 mW /g
SAR nommalized normallzed to 1W 235 mwWig

S5AR for naminal Head TSL parametars

normallzed 1o 1W

23.4 MW /g + 19.5 % (k=2}

Corilicate Mo: DEGHZV2-1088 Jani
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Head TS5L parameters at 5800 MHz

The [ollowing parameiess and calculations were appliotl.

Temperaturg Parmittivity Conductivity
Mominal Head TSL parameters 22.0°0 353 §.2¥ mha/m
Measured Head TSL parameaters (2200270 5.5+ 6% 517 mho/m L6 %
Head TSL lamporatura during test (22.0 £+ 0.2) °C

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm” (1 g) of Head TSL condition
SAR measured 100 m\ input power B.22mW /g
SAR normallized nermalized to 1W B22mWfg

SAR lor nominal Head TSL parameters

nermalized ko 190

82.2 mW / g + 19.9 % {k=2}

SAR averaged over 10 cm® (10 g) of Head TSL candition
SAR maasurad 100 m¥y input powar 231 mw fg
SAR nonmalized rommahized to 1W 231 mW /g

SAR for nominal Haad TSL paramsters

normahzed {o 1W

23.1 mW / g = 19.5 % (k=2)

Ceriflcate Wo: DEGHzVZ-1098_Jan11
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Body TSL parameters at 5200 MH=z

The following parameters and calculations were applied.

Temperalurs Permittivity Conductivity
Nominal Body TSL paramelers 20°C 45.0 5.30 mho/m
Measursd Body TSL parametars (£2.0 £ (02) *C 472 6% 5.37 mhofmi £ 6 %
Body TSL temperature durlhg test (21.5 £ 0.2)°C

SAR result with Body TSL at 5200 MHz

SAR avaraged over 1 ¢m® {1 g) of Body TSL condition
SAR measunod 100 W input power 7.01 mw g
SAR nornalized normalized to 1W e mw /g

SAR for nominal Body TS5L parameters

normalized o 1W

TRAMW /g 19.9 % (k=2)

SAR averagud ovar 10 em® {10 g) of Body TSL condlfian
AR meazured 100 myW input power 217 W g
ZAR normalized normalized to 1W NTmAN g

SAR for nominal Body TSL parameters

normalized to 11

21.5 mW /7 g = 19.5 % (k=2}

Bady TSL parameters at 5800 MHz

The following paramotars and calculallons ware appllad.

Temperatura Permlithvity Conductlvity

Mominal Bady TSL paramsters 220°C 48.2 £.00 mhofm
Measured Body TSL parameters (22.0+0.2)*C 468.1 £ 6% B.14 mho/m £ 6 %
Body T3L temperature during test (21.6 £ 0.2)°0

SAR result with Body TSL at 5800 MHz
SAR averagad ovar 1 em? {1 g) of Body TSL conditian
SAR maasured 100 mW input powear FOAmW g
SAR normallzed normalizad to 1W FITmMW /g

SAR for nominal Body TS parameters

normalized to 1w

731 mW { g = 19,9 % (k=2})

SAR averaged over 10 em’® (10 g) of Body TSL condition
SAR measured 100 mW input power 20 mWig
SAR normalized normalized fo 1W 201 mW g

S5AR ior nominal Aody TSL paramelers

normallzed to 1W

19.9 mW / g +18.5 % (l=2)
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Appendix

Antenna Parameters with Head TSL at 5200 WMHz

Impedance, ransformed 1o fead point g1.30-881M

Return Loss 212 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, iransiormed o teed point 55162 - 0.6 ji2

Holurn Loss -25.2 dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transfarmed to leed poinl 514 48Y-7.4 42

Returin Logsg 228 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, ransformed tfo feed point 553U+ 15 |0

Helurn Loss 25,7 dB

General Antenna Parameters and Design

Elaclrical Delay {one direction} 1.208 nsg

Alter long term use with 40 VW radiated power, only a slighl warming af ho dipele noar the feedpoint can be moasured.

The dipale |8 made of slandard somiddgld coaxial cable, The center conductor of 1he leeding line is directly connected ko
Ihe second arm of the dipele. The antenna s therefore short-clrculled for DC-signals.

Mo excessive force must he applied to the dipols arms, becausa Ihey might berid or tha seldersd cannections nzar the
leedpoint may bo damaged.

Additional EUT Data

tManufaciured by SPEAG

Mamifacitred on Seplember 24, 20110
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DASYS Valldation Report for Head TSL
Dateflime: 07.01.2011 [2:59:58

Test Labaralory: SPLEAG, Zurich, Switzerland

BUT: Dipole SGHx; Type: D5GHEV2; Serial: DSGH2V2 - SN2 1098

Communication System: CW; Frequeney: 5200 Mz, Frequency: 5800 MHe; Duly Cyele: 111
Mledinm: HSL 50000

Medinm parameters used: £ = 5200 MHz; o= 4.5 mho/m; er = 35.3; p = 1000 kp/m3 ,
Medium paraneters uscd: = 5800 MIly; o = 5.17 mhofm; or = 35.5; p= 1000 kg/m3
Phantont section: Flat Section

Mceasiement Standard: DASY S (IERERAEC/ANSI Co3.19-2007

DASYS Conliguration:

«  Probe: EX3DV4 - SN3503; Convl¥5.36, 5,36, 5.36), ConvF(4.85, 4.85, 4.85), Convl(d.74, 4.74,
4.74Y; Calibrated: 05.03.2010

o Sensor-Suwrface! 2mm (Mechanical Surface Delection)

o Blecironios: DAES Sn601; Calibrated: 10,06.2010

»  Phantoni: Flat Phantom 5.0 (front); Type: QDOOOPS0AN; Serial; 1401
o Moeasurement SWe DASYS2, VS2L.6.1 Build (408)

s Postprocessing SW: SEMCAD X, Vid.4.2 Buld (2595)

Pin=100mW/d=10mm, {=3200 MHz/Zoom Scan (dxdx2inmy), dist=2mm 8x8x6}/Cube b Measurement
grid: di=4mm, dy=dmm, dz=2mm

Reference Value = 66.501 Vim: Power Drift = 0.04 dB3

Peak SAR (extrapolated) = 31.519 W/ke

SARI] g) = B.28 mW/g; SAR(10 g) = 2.35 mW/g

Maximum value of SAR {(mcusured) = 16.048 mW /g

Pin=100mW/d=10nun, f=5500 MHz/Zoom Scan (dxdx2mm}, dist=2mm (Bx8x6)Cube 0: Measurement
arid: dx=4mm, dy=4mm, dz=2mm

Relerence Valug = 62,703 Vim; Power Drift = (.03 dB

Peak SAR (extrapolated) = 34.812 Wik

SAR(L g) = 8,22 mW/y; SAR{10 g) = 2,31 mW/g

Maxinmum value of SAR (neasured) = 16.262 mW/p
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date/Time: 96012011 13:18:41

Test [Laboratory: SPEAG, Yurich, Switzerland

DUT: Dipode 5GHy Type: DSGHeV2; Sevial: DSGH2V2 - SN 1098

Communication Systein: CW; Frequency: 5200 M1z, Frequeney: S200 Mz Duty Cyele: 111
Mediun MSL. 5000 MH=» _

Medinm parameters used: = 5200 MHz; o = 5.4 mho/m; &, = 47.2; p = 1000 kga’]ﬂ"

Medium paranieiers used: = 5800 Mily; o = 6.18 mbhofoy; & = 40.1; p = 1000 kpfm
Phantom section: Flu Seclion

Measurement Standard: DASYS (IEEE/IEC/ANST (63, 19-2007)

PDASYS Coufiguration:

o Probe: EX3DVA - SN3503; Convi{4.88, 4.88, 4.88), Convl4 .37, 4.37, 4.37), ConvF(4.57, 4.57,
4. 57y Calibrated: 05032010

+«  Sensor-Swrface: 2mm (Mechanical Surface Tetection)

+  Hleerontes: 1DAEd Sndd 1 Calibrated: 143,06, 2010

+  Phantoni: Flat Phantom 5.0 (hack}; Type: QDROOOPS0AA; Scrial: 1002
o Moasurement SW: DASYSZ, V52.0.1 Boild (408

«  Posiprocessing SW: SEMCAT X, VI14.4.2 Buld (2595)

Pin=100mW/d=10mm, {=5200 MN«/Foom Scan (dxdxZnm}, dist=2mm ($x8x6)/Cube O Mcasurement
grid: dx=4mn, dy=4nm, dv=2mm

Reference Value = 59.9 V/mg Power Drift = -0.00278 dB3

Pealk SAR {extrapolated) = 31,1 Wik

SAR(I g) = 7.81 mW/g; SAR(I0 g} = 2,17 mWig

Maximum value aof SAR (measwied) = 15.2 mW/g

Pin=100mW/d=10mm, =580 MH+/Loom Scan (dxdx2mm), dist=2mm (8x8x6) Cuabe 9; Measurcment
orid: dx=4mm, dy=4mm, dz=2mm

Reference Valoe = 544 ¥y, Power [Drift = -0.029 dB

Peak SAR (extapolated) = 354 Wikg

SAR(L ¢) = 7.37 mW/g; SAR(10 g} = 2,01 mW/p

Maximum value of SAR (measured) = 14.5 mW/ig
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0di=145nW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA, INC. Modular SAR Test Report Number: 24418-1F FCC ID: IHDP56LU2

END OF REPORT
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