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1. Introduction

The Motorola Mobility ADR Test Services Laboratory has performed measurements of the maximum potential
exposure to the user of portable cellular phone IHDP5S6ME1 when used with the Lapdock™ 500 accessory covered
by this test report. The Specific Absorption Rate (SAR) of this product was measured. The portable cellular phone
was setup, and the Lapdock ™ 500 was tested in accordance with [1], [4] and [5]. The SAR values measured for the
portable cellular phone when used with the Lapdock™ 500 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].

For ANSI/IEEE C95.1 (1 g), the final stand-alone SAR readings for this phone are given in the table below. These
measurements were performed using a Dasy4™ v4.7 system manufactured by Schmid & Partner Engineering AG
(SPEAG), of Zurich Switzerland.

w/ Lapdock 500
Transmit Band Accessory
SAR (1.9 ")
LTE Band 13 0.34
CDMA 800 1.42
CDMA 1900 1.24
Wi-Fi 2.45 GHz 0.49
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Section 2 Provided for Reference Only - Specifying Phone Utilized for

Testing
2. Description of the Phone Used for Accessory Testing
2.1  Antenna description
CDMA (800/1900 MHz) Antenna Top Edge of DUT
Type Internal
Location Bottom Rear of Transceiver
Dimensions Width 4 mm
Length 54 mm
LTE (782 MHz) Antenna _
Type Internal %
Location Top Rear of Transceiver H Shick Suriog o2 OUT
Dimensions Width 12 mm 3
Length 53 mm E
Bluetooth/Wi-Fi 2 GHz Antenna
Type Internal
Location Right-Edge Rear of Transceiver
Dimensions Width 2 mm
Length 19 mm
DUT Antenna Locations
2.2 Device Signaling®
. LS4V230044 (CDMA SAR testing)
?Ez'ﬁ'ct'?o“nzlbarsf)) LS4V230052 (LTE SAR testing)
LS4V230079 (svLTE SAR testing)
Production Unit or
Identical Prototype Identical Prototype
(47 CFR §2..908)
Device Category Portable (Mobile Station Class B)
RF Exposure Limits General Population / Uncontrolled
. . Maximum Output Transmitting Frequency
Mode(s) of Operation Modulation Mode(s) Power Setting Duty Cycle Range(s)
. 777 - 787 MHz
LTE Band 13 QPSK, 16QAM 25.0 dBm 1:1 (1 Channel, 10 MHz wide)
CDMA 800 QPSK 24.5 dBm 1:1 824.70 - 848.31 MHz
CDMA 1900 QPSK 25.0 dBm 1:1 1851.20 - 1908.75 MHz
Wi-Fi 802.11b/g/n BPSK 18.5 dBm 1:1 2412.0 - 2462.5 MHz
Bluetooth GFSK 10 dBm 1:1 2402.0 - 2483.5 MHz

Note: This device supports voice call functionality over GSM and WCDMA on non-US cellular networks. The
GSM/WCDMA network functions have been disabled by firmware and are SIM locked for all US operators. Further
information regarding this functionality is contained within Exhibit 12.

! Bolded entries indicate data mode configurations of highest time-average power output per band and data mode type, and thus were utilized for
SAR testing in this report.
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2.2.1 LTE Device Description

LTE Summary Information per FCC KDB 941225

FCC ID IHDP56MEI
Form Factor Handset
Frequency Range 777 MHz - 787 MHz
Channel Bandwidths 10 MHz

L,M,H Channel Numbers and Frequencies

3 Low Mid High
N/A 23230 (782 MHz) N/A
4 UE Category 1
Modulations Supported QPSK, 16QAM
5 Description of LTE Tx and Antenna Implementation 1 TX/RX Antenna; 1 RX Antenna
LTE Voice Available? Yes (VOIP Only)
6 Hotspot with LTE + Wi-Fi? Yes
Hotspot with LTE + Wi-Fi active with 1x Voice sessions? Yes
7(a) | LTE MPR Permanently Implemented per 3GPP TS 36.101? Yes
7 (b) | A-MPR disabled (by setting NS=01 on the R&S CMW500)? Yes
8 Conducted power table providing 1 RB (lower and upper edge), Yes
50% RB (centered) and 100% RB
9 Table provided specifying other US wireless operating modes? Yes
10 Table provided specifying maximum average conducted power Yes
for these other wireless modes
11 Table provided identifying simultaneous transmission conditions? Yes
Power Reduction used for SAR compliance? Yes (see section 2.2.2)
19 Power Reduction used for CDMA? Yes
Power Reduction used for LTE? Yes
Power Reduction used for svLTE? Yes
13 Test Equipment used CMWS500 SW version 2.0.20.10

Exhibit 11

Page 5 of 17




MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24799/24606-1F Rev. A FCC ID: IHDP56ME1

LTE Maximum Power Reduction (MPR) conditions are defined in 3GPP 36-521, section 6.2.3.3:

6.2.3.3 Minimum conformance requirements

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

Channel bandwidth / Transmission bandwidth configuration
. RB]
Modulation 14 3.0 5 10 B 20 MPR (dB)
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 permanently implemented. 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. RBs are assigned contiguously.

Thus, given a maximum power of 25 dBm and the MPR described above, the power for the SAR test cases are as
follows:

Test Case Max Power (dBm)
QPSK, Start RB: 12, RB Alloc 50% 24
QPSK, Start RB: 0, RB Alloc 100% 24
QPSK, Start RB: 49, RB Alloc: 1 RB @ high channel edge 25
QPSK, Start RB: 0, RB Alloc: 1 RB @ low channel edge 25
16QAM, Start RB: 12, RB Alloc 50% 23
16QAM, Start RB: 0, RB Alloc 100% 23
16QAM, Start RB: 49, RB Alloc: 1 RB @ high channel edge 24
16QAM, Start RB: 0, RB Alloc: 1 RB @ low channel edge 24
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The DUT supports Simultaneous Voice and LTE (svLTE), allowing a CDMA voice call while simultaneously
providing an LTE link for data transport on the cellular network. When operating during svLTE, a reduced
maximum LTE transmit power limit is enforced to ensure SAR exposure compliance is maintained. This reduced
limit is also enforced when operating as a mobile hotspot during svLTE. When these combinations of
functionalities are not in use, the LTE transmitter operates at full maximum power. A table of the reduced limits
used for testing are given below.

Mode(s) of Operation LTE Band 13
Test Channel 23230
Modulation QPSK 16QAM
RB Allocation 50% 100% _1RB _1RB 50% 100% _1RB _1RB
(@HIGH EDGE @LOW EDGE (@HIGH EDGE @LOW EDGE
Maximum Output
Power Setting (dBm) 25.0 25.0 25.0 25.0 25.0 25.0 25.0 25.0
Output Power Setting
with MPR (dBm) 24.0 24.0 25.0 25.0 23.0 23.0 24.0 24.0
sVLTE Reduced
Maximum Output 22.0 22.0 23.0 23.0 21.0 21.0 22.0 22.0
Power Setting (dBm)
Reduction Target (dB) -3 -3 -2 -2 -4 -4 -3 -3

2.3 Device Conducted Power Measurements

2.3.1 LTE modes

Measured Conducted Power (dBm) for LTE modes

Channel RB Measured Power Limit MPR Measured
Modulation Bandwidth Allocation RB Offset Power with MPR Target reduction from Notes
anew Size (dBm) (dBm) (dB) maximum limit
1 0 24.70 25.00 0 0dB -
1 49 24.85 25.00 0 0dB -
QPSK 10 MHz
50% 12 23.93 24.00 -1 -1.07 dB MPR enabled
100% 0 23.83 24.00 -1 -1.17dB MPR enabled
1 0 24.05 24.00 -1 -0.95 dB MPR enabled
1 49 24.20 24.00 -1 -0.80 dB MPR enabled
16QAM 10 MHz
50% 12 23.07 23.00 -2 -1.93 dB MPR enabled
100% 0 22.90 23.00 -2 -2.10dB MPR enabled
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2.3.2 CDMA modes

Per the “SAR Measurement Procedures for 3G Devices” released in October, 2007, RC1, RC3 and RC3 (FCH +
SCH) CDMA modes, EVDO Rev O, EVDO Rev A were considered. The conducted power measurements (per
steps 3, 4 & 10 of section 4.4.5.2 of 3GPP2 C.5.011 / TIA -98-E) for each mode are shown in the table below.

Measured Conducted Power (dBm) for CDMA modes

EVDO EVDO
Loopback Data® Rev. O Rev. A2
Band Channel RC3 RC1 TDSO S0O32 | TDSO SO32 RTAP Subtype 2
SO55 SO55 + FCH-SCH + SCH 153.6k RETAP
1013 24.52 24.47 24.47 22.85 24.20 23.87
CI;(])\:)IA 384 24.60 24.59 24.59 23.06 24.29 23.92
777 24.36 24.31 24.31 22.99 24.01 23.64
25 25.20 25.24 25.24 25.24 24.28 23.99
CDMA
1900 600 25.16 25.27 25.27 25.27 24.29 23.95
1175 24.93 25.06 25.06 24.01 24.19 23.83

2.3.3 Wi-Fi 802.11 modes

Per “SAR Measurement Procedures for 802.11 a/b/g Transmitters” (FCC KDB 248227), power measurements were
performed for 802.11 operational modes. The average conducted power measurements for each mode are shown in
the tables below. SAR testing for 802.11 was performed with the transmitter set to the lowest data rate on the
default test channels highlighted in bold in the tables below. The head and body positions that resulted in the
highest SAR values were further tested on the additional channels and higher data rates highlighted in pink in the
tables below.

Measured Average Conducted Power

(dBm) for 802.11b Mode Data Rates
Band Channel

1 2 5.5 11
Mbps | Mbps | Mbps | Mbps
WL 1 1752 | 17.53 [ 17.54 | 17.53
2450 6 18.04 | 17.89 [ 17.79 | 17.76
MHz 1 18.51 | 18.59 | 18.67 | 18.62

Measured Average 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
WiEi 1 16.73 | 16.73 | 16.26 | 16.03 | 13.63 | 13.71 | 12.09 | 12.08
2450 6 17.19 | 17.21 | 16.93 | 16.65 | 1427 | 14.13 | 12.41 | 12.6
MHz 11 17.75 | 17.79 | 17.18 | 17.04 | 14.73 | 14.76 | 12.92 | 12.95

Measured Average 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 1570 | 16.17 | 15.85 | 13.76 | 13.72 | 11.96 | 11.89 | 10.99
2450 6 16.23 | 16.54 | 16.27 | 1437 | 14.26 | 12.66 | 12.44 | 11.52
Mz 11 16.69 | 17.09 | 16.79 | 14.80 | 14.70 | 13.00 | 12.99 | 12.03

2 The DUT system architecture does not support simultaneous voice and data during a single CDMA session to the cellular network. Operation in
this mode is for data transmission only.
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Measured Average Conducted Power (dBm) for 802.11n Mode Data Rates
(20 MHz Channel, 400 ns Guard Interval)
Band Channel
7.2 14.4 21.6 28.8 433 57.7 65 72.2

Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 15.54 |1 16.00 | 15.61 | 13.79 | 13.56 | 11.80 | 11.74 | 10.88
2450 6 16.11 | 16.70 | 16.21 | 1428 | 14.12 | 12.42 | 12.39 | 11.55
MHz 11 16.60 | 17.08 | 16.76 | 14.81 | 14.65 | 12.74 | 12.82 | 11.94

3. Test Equipment Used

3.1  Dosimetric System

The Motorola Mobility ADR Test Services Laboratory utilizes a Dosimetric Assessment System (Dasy4™ v4.7)
manufactured by Schmid & Partner Engineering AG (SPEAG™), of Zurich Switzerland. All the SAR
measurements are taken within a shielded enclosure. The overall 10 g RSS uncertainty of the measurement system

is £10.8% (K=1) with an expanded uncertainty of £21.6% (K=2).

measurement system is +11.1% (K=1) with an expanded uncertainty of +22.2% (K=2).
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 overall 1 g RSS uncertainty of the

The measurement

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 699 Sep-22-2011 Sep-22-2012
E-Field Probe ES3DV3 3115 Jan-12-2011 Jan-12-2012
S.A.M. Phantom used for 800/1900/2450 MHz TP-1131
Dipole Validation Kit, DV835V2 420TR Jul-8-2011 Jul-8-2012
Dipole Validation Kit, DV1800V2 250TR Mar-17-2011 Mar-17-2012
Dipole Validation Kit, DV2450V2 863 Mar-17-2011 Mar-17-2012
3.2  Additional Equipment
Description Serial Number Cal Date Cal Due Date
Signal Generator HP8648C 3847A04982 Nov-18-2009 Nov-18-2011
Power Meter E4419B GB39510900 Mar-28-2011 Mar-28-2013
Power Sensor #1 - E9301A US39211007 Aug-16-2011 Aug-16-2012
Power Sensor #2 - E9301A US39211008 Aug-16-2011 Aug-16-2012
Signal Generator HP8648C 3847A04632 Aug-13-2011 Aug-13-2013
Power Meter E4419B GB39511087 Dec-22-2009 Dec-22-2011
Power Sensor #1 - E9301A US39211007 Aug-25-2011 Aug-25-2012
Power Sensor #2 - E9301A US39211008 Aug-25-2011 Aug-25-2012
Signal Generator HP8648C 3847A04843 Mar-28-2011 Mar-28-2013
Power Meter E4419B GB39511084 Mar-28-2011 Mar-28-2013
Power Sensor #1 - E9301A US39210929 Mar-31-2011 Mar-31-2012
Power Sensor #2 - E9301A US39210930 Mar-31-2011 Mar-31-2012
Network Analyzer HP8753ES US39171846 May-19-2011 May-19-2012
Dielectric Probe Kit HP§5070C US99360070
Exhibit 11
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4. Electrical parameters of the tissue simulating liquid

Prior to conducting SAR measurements, the relative permittivity, €, and the conductivity, o, of the tissue simulating
liquids were measured with a HP85070 Dielectric Probe Kit These values, along with the temperature of the
simulated tissue are shown in the table below. The recommended limits for permittivity and conductivity are also
shown. A mass density of p= 1 ¥/,3 was entered into the system in all the cases. It can be seen that the measured
parameters are within tolerance of the recommended limits specified in [1] and [5].

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

The probe calibration frequency and the system accuracy verifications 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 FCC KDB
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 FCC KDB 450824 were used.

This attachment provides:
450 MHz tissue has sensitivity coefficients for €, of -0.46 and for ¢ of +0.43
800 MHz tissue has sensitivity coefficients for . of -0.57 and for ¢ 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: €, of -0.56434 and ¢ of +0.581771.

These coefficients were then applied 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.

The measured SAR is then corrected by the delta SAR to compensate for the change in conductivity using the
formula:

SARMeasured

SAR = — "B
Corrected (1+ASAR)

This correction has been applied to the conditions resulting in the worst-case SAR values found in testing (to
maintain conservativeness), and can be seen in the data tables provided in section 6 below.

f Tissue Dielectric Parameters

(MHz) type Limits / Measured & G (S/m) Temp (°C)
782 | Body I ommenced Limis e | oseem s
G IO A T 7 7 MRS
1880 | Body | e Limis | T er | e T
250 | Body | et e e T s
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The list of ingredients and the percent composition used for the simulated tissues are indicated in the table below.

Ingredient = /I\E/ﬁz/ i /I\E/;I?I’-?Z/ - 11890(?0|\|<I/IT—|22/ lfggol\:/mzz/ 2450 Mz 2450 Mz
Head Body Head Body Head Body
Sugar 57 44.9 -- -- -- --
DGBE -- -- 47 30.8 -- 30
Diacetin -- -- -- -- 51 --
Water 40.45 53.06 52.62 68.8 48.75 70
Salt 1.45 0.94 0.38 0.4 0.15 --
HEC 1 - - - -
Bact. 0.1 -- -- 0.1 -
5. System Accuracy Verifications

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 6. 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). The simulated tissue depth was verified to be 15.0 cm £+ 0.5 cm. Z-axis scans
showing the SAR penetration are also included in Appendix 1. All system accuracy verifications were performed
within 24 hours of SAR testing. The same phantoms, simulated tissue and test equipment were used for these
verifications and the SAR testing.

System Accuracy Verification Measurements for Body SAR Measurements

Measured SAR Normalized Dielectric Parameters
f (W/kg), SAR (W/kg), & G (S/m) Ambient Tissue

(MHz) Description 1 gram 1 gram Temp (°C) Temp (°C)

Measured, Nov-04-2011 1.95 9.75 553 0.98 21.7 20.7

835 Measured, Nov-07-2011 1.93 9.65 554 0.97 21.7 21.0

Recommended Limits 2.38 9.39 55.2+£5% 0.97 £5% 18-25 18-25

Measured, Nov-07-2011 7.26 36.3 50.9 1.48 21.7 20.5

1800 Recommended Limits 9.08 37.2 53.3+5% 1.52 +5% 18-25 18-25

Measured, Nov-03-2011 11.3 56.5 50.1 1.94 21.5 20.7

2450 Recommended Limits 13.2 52.8 52.7 +5% 1.95 +5% 18-25 18-25

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

Description Serial f Conversion Cal Cert
Number (MHz) Factor pg #
835 5.88 60of 11
E-Field Probe ES3DV3 3115 1810 4.61 60f 11
2450 4.12 60f 11
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6. Lapdock 500 Accessory Test Results

The DUT supports the use of the Motorola Lapdock™ 500. The SAR results above were utilized to determine the
channel that results in the highest measured SAR value when in proximity of the user’s body. SAR testing was
performed with the DUT placed into the Lapdock™ 500 and the Lapdock™ 500 placed for testing per FCC KDB
616217. For CDMA and LTE modes, the test sample was operated using an actual transmission through a base
station simulator. Wi-Fi testing was conducted using manufacturer test mode software, per guidance given in FCC
KDB 248227. The base station simulator or test software was set up for the proper channels, transmitter power
levels and transmit modes of operation.

The Motorola Lapdock™ 500 supports the use of data modes within the phone for a data connection to the Internet.
While the phone is attached to the Lapdock™ 500, the phone is still able to make an receive calls. These calls can
be simultaneous to the data transmission, if the technology in the phone supports this (eg: WiFi and CDMA). An
evaluation of the simultaneous transmitter SAR is provided in section 6.5. The 5 GHz WiFi modes (802.11a/n) do
not operate in with Lapdock™ 500. While in the Lapdock™ 500, the phone will still utilize the LTE MPR and
svLTE power reductions mentioned in Section 2.2.1, but the other power reduction methods for the mobile hotspot
configuration in the phone are not applicable.

The SAR results shown in table 1 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 are the temperature of the simulated tissue after the test, the measured drift, the measured conducted output
power levels, power reduction amount (when applicable), the measured SAR corrected for probe calibration (when
applicable), and the extrapolated SAR. The exact method of extrapolation is:
Extrapolated SAR = (Measured or Corrected SAR) * 10%110)

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 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.

The SAR measurements were performed using the flat section of the SAM phantoms listed in section 3.1. The
simulated tissue depth was verified to be 15.0 cm £ 0.5 cm. The DUT and Lapdock™ 500 were placed using a
Laptop Extension Kit available from SPEAG™ that facilitates the testing of larger devices according to
IEC 62209-2 (e.g., laptops, cameras, etc.). The extension is lightweight and made of POM, acrylic glass and foam.
It fits easily on the upper part of the Mounting Device in place of the phone positioner. The extension is fully
compatible with the Twin-SAM Phantoms.
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The following probe conversion factors were used on the E-Field probe(s) used for the Lapdock™ 500 body

measurements:
Descriotion Serial f Conversion Cal Cert
P Number (MHz) Factor pg #
835 5.88 60f 11
E-Field Probe ES3DV3 3115 1810 4.61 60f 11
2450 4.12 60f 11
Lapdock against Body,
Bottom Surface of Lapdock 500 Placed 0 mm from Phantom, Screen opened 90 degrees
. DUT Power 10 g SAR value 19 SAR value Test Plot
f Mode Battery/ Channel Temp Drift Measured IPELE? Measured | Corrected | Extrapolated | Measured | Corrected | Extrapolated
(MHz) Accessory (°C) (dB) (dBm) Re?;é;ion Wikg) Wikg) (Wikg) Wikg) Wikg) (Wikg) Grid | Plot Page
LTE Band 13,
16QAM (1 RB @ Low) 23230 | 209 | -0.96 | 24.05 0203 | 0207 | 026 | 0267 | 0276 | 034 |19x8x7| 29
782 svLTE Band 13
160AM (L RB @ Low) 23230 | 209 |-0183| 2405 | -30 | 0101 | 0103 | 011 | 0132 | 0136 | 014 |19x8x7| 30
1013 20.7 |-0.213 | 24.52 0.938 0.99 1.32 1.39
835 |rca Tosons (Feri -scH) 384 | 20.7 [0.0662] 24.60 1.02 1.02 1.42 1.42_|19x8x7
SNNss99A | 777 20.5 10.0346| 24.36 0.933 0.93 1.29 1.29
25 20.3 20.3 25.20 0.598 0.61 1.07 1.10
1880 |rca Tos08? (et -scH) 600 | 205 [-0.146] 25.16 0.715 0.74 1.20 124 [19x8x7
1175 20.6 | 0.022 24.93 0.682 0.68 1.15 1.15
1
2450 802.11b, 1 Mbps 6
11 20.3 |-0.203 | 1851 0.20 0.21 0.465 0.49 19x8x7

Table 1: SAR measurement results at the highest possible output power, measured against the ICNIRP and
ANSI SAR Limit.
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7.0  Description and Evaluation of Simultaneous Transmitters

Per "SAR Evaluation Considerations for Handsets with Multiple Transmitters and Antennas" (FCC KDB 648474),
the necessity of stand-alone and simultaneous SAR testing was evaluated for the licensed and unlicensed
transmitters of the device under test.

By device design the CDMA and LTE transmitters may operate simultancously with either the Wi-Fi 802.11
transmitter or the Bluetooth transmitter. The separation distance between the Wi-Fi 802.11/Bluetooth antenna and
the CDMA antenna is 1.67 cm, and the separation between the Wi-Fi 802.11/Bluetooth antenna and the LTE
antenna is 9.1 cm. Pictorial representation of the antenna locations and separation distances are given in Exhibit 7d
of the original filing.

The Bluetooth transmitter of the device under test can be excluded from stand-alone and simultaneous SAR
evaluation, per the highlighted requirements from FCC KDB 648474, as follows. Note that Bluetooth mode is not
intended for use in configurations against the head or during mobile hotspot operation, and this evaluation considers
only the body-worn configuration.

1. The highest output conducted power measured for Bluetooth on the device under test is 8.77 mW  [< 14 mW]
2. The separation distance between the Bluetooth antenna and the CDMA antenna is 1.67 cm [<2.5 cm]

The Wi-Fi and the Bluetooth cannot transmit simultaneously, so there is no co-location test requirement for Wi-Fi
and Bluetooth. CDMA supports both voice and data transmission, though not simultaneously. LTE and Wi-Fi
support data transmission only.

Description of Simultaneous Transmit Capabilities

Transmitter Combinations Si;;ﬂiréz? Msolll)pireongtjs;ft? Notes
#1 | CDMA (1x Voice) + CDMA (1x Data) No No DUT system architecture does not support simultaneous voice and data
#2 | CDMA (1x Voice) + CDMA (EVDO) No No during a CDMA session on the cellular network
#3 CDMA (1x Data) + CDMA (EVDO) No No DUT system architecture supports only one data link per CDMA session
#4 CDMA (1x Voice) + LTE Yes No SVLTE — LTE operates at reduced power, see section 2.2.2
45 CDMA (1x Data) + LTE No No DUT system architecture supports only one data link per cellular session
CDMA (EVDO) + LTE No No DUT system architecture supports only one data link per cellular session
#6 CDMA (1x Voice) + Wi-Fi Yes No Supported for voice plus background data
47 CDMA (1x Data) + Wi-Fi Yes Yes
CDMA (EVDO) + Wi-Fi Yes Yes Supported for mobile hotspot operation only.
#8 LTE + Wi-Fi Yes Yes
CDMA operates at reduced power during mobile hotspot operation;
#9 CDMA (1x Voice) + LTE + Wi-Fi Yes Yes SVLTE during Mobile Hotspot — LTE operates at reduced power
See section 2.2.2

Table 2: Simultaneous Transmit Capabilities.
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For the transmitters requiring stand-alone SAR testing (CDMA, LTE, and Wi-Fi 802.11), the KDB guidelines direct
that if the sum of the 1 g SAR measured for the simultaneously transmitting antennas is less than the SAR limit,
SAR measurement 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. Evaluations of the body simultaneous SAR summations for the worst-case
SAR transmitter configurations are presented in the tables below. The orientation the phone is held in the
Lapdock™ 500 results in the measured SAR hotspots being very close to each other. Therefore the SPLSR will be >
0.3 because the distance is very short.

The following LapDock™ 500 position SAR summations for simultaneous evaluation are provided to demonstrate a
data link (over WiFi) with a simultaneous voice call (over GSM, WCDMA), and additionally evaluations for mobile
hotspot connections (WiFi connected to one of the cellular data modes).

Evaluations for Simultaneous SAR, LapDock (0 mm) position
Mobile Hotspot functionality disabled

Transmitter Stand-Alone 1 g SAR Values (W/kg) 1 g SAR Summations (W/kg)
CDMAB800 | CDMA 1900 | CDMA 800 CDMA 1900
cbMA | coma LTE LTE WiLFi (voice) (voice) (voice) (voice)
PO 800 1900 | Band1z | BaMdI3 [ 5450 ‘ : : :
2 (sVLTE) SWLTEB13 | sLTEBI13 | Wi-Fi 2450 Wi-Fi 2450
Bottom Surface of Lapdock 0
mm from Phantom 1.42 1.24 0.34 0.14 0.49 1.56 1.38 >1.60 >1.60
Table 3: Simultaneous SAR Evaluation with MHS disabled.
Evaluations for Simultaneous SAR, LapDock (0 mm) position
Mobile Hotspot functionality enabled
Transmitter Stand-Alone 1 g SAR Values (W/kg) 19 SAR Summations (W/kg)
CDMA 800 | CDMA1900
CDMA 800 | CDMA 1900 | LTEB13 (voice) (voice)
LTE . (data) (data) + + +
Position G CB%A B LTdE13 Band13 | WI-FI + + Wi-Fi | swLTEB13 | svLTEB13
800 an LTE) | 2%°0 | wi-ri2ss0 | wi-Fi24s0 2450 + +
Wi-Fi 2450 | Wi-Fi 2450
Bottom Surface of Lapdock 0
mm from Phantom 1.42 1.24 0.34 0.14 0.49 >1.60 >1.60 0.83 >1.60 >1.60

Table 4: Simultaneous SAR Evaluation with MHS enabled.

The indicated conditions above require a simultaneous SAR measurement.
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Simultaneous Transmit Measurement:

For the configurations noted as requiring simultaneous SAR evaluation, combined SAR measurements were
required to determine the aggregate 1 g SAR. 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 single transmit SAR tests. For this
case, the outer dimensions of the extended zoom scan were X = 144 mm, Y = 56 mm, Z = 30 mm with a step size of
X=8mm, Y =8 mm, Z =5 mm.

The location of this extended zoom scan was established by using X, Y grid offsets from the "Grid Reference Point"
in DASY4.7. The results were then combined via the SEMCAD X Combined Multi Band Averaged SAR tool. Use
of this tool allows for a complete three-way combination of the SAR measurements, including compensations for
power drift and corrections for probe calibration required for LTE Band 13 measurements.

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, slight differences in
DUT positioning.

Measurements for Simultaneous SAR
Transmitter Modes ?gg(:?\?/itc;) Plot Pages

CDMA 800 (voice) + Wi-Fi 2450 1.56 35

CDMA 800 (data) + Wi-Fi 2450 1.56 35

CDMA 1900 (voice) + Wi-Fi 2450 1.50 36-37

CDMA 1900 (data) + Wi-Fi 2450 1.50 36-37
CDMA 800 (voice) +svLTE B13* + Wi-Fi 2450 1.59 38-39
CDMAZ1900 (voice) +svLTE B13* + Wi-Fi 2450 1.52 40-41

Table 5: Simultaneous SAR Measurements.

The CDMA data SAR results were also used for the CDMA voice because the average power for the two modes
(RC3 SOS55 and RC3 TDSO/S032) was within 0.25 dB. Plots for these measurements and their three-way
combination are provided in Appendix 3. The svLTE B13 SAR results utilize the svLTE power reduction provided
in section 2.2.1
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Appendix 1

SAR distribution comparisons for System Accuracy Verifications
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Date/Time: 11/4/2011 11:27:12 AM

Test Laboratory: Motorola Mobility - 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:420
Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -20dB Sim.Temp@SPC = 20.7&C Room Temp @ SPC =

21.7&C
Communication System: CW - Dipole; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: BIG BODY Validation *BODY Tissue* ; Medium parameters used: f = 835 MHz; ¢ = 0.98 mho/m; & = 55.3;

p = 1000 kg/m’

DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol 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 (5x15x1): Measurement grid: dx=10mm, dy=15mm
Maximum value of SAR (measured) =2.10 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 47.1 V/m; Power Drift = -0.004 dB

Peak SAR (extrapolated) = 2.82 W/kg

SAR(1 g) = 1.95 mWI/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) =2.11 mW/g
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Date/Time: 11/7/2011 11:14:14 AM

Test Laboratory: Motorola Mobility - 835 MHz System Performance Check

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:420
Procedure Notes: PM1 Power = 200mW Refl.Pwr PM3 = -19.6dB Sim.Temp@SPC = 21&C Room Temp @ SPC =

21.76C
Communication System: CW - Dipole; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: BIG BODY Validation *BODY Tissue* ; Medium parameters used: f = 835 MHz; 6 = 0.97 mho/m; & = 55.4;

p = 1000 kg/m’

DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol 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 (5x15x1): Measurement grid: dx=10mm, dy=15mm
Maximum value of SAR (measured) = 2.09 mW/g

Daily SPC Check/0-Degree, 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 47.1 V/m; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 2.78 W/kg

SAR(1 g) = 1.93 mW/g; SAR(10 g) = 1.28 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
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Date/Time: 11/7/2011 1:33:21 PM

Test Laboratory: Motorola Mobility - 1800 MHz System Performance Check

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:250
Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -25.4dB Sim.Temp@SPC = 20.58C Room Temp @ SPC =

21.7&C
Communication System: CW - Dipole; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium: Validation *BODY Tissue* ; Medium parameters used: f = 1800 MHz; ¢ = 1.48 mho/m; & = 50.9; p = 1000

ke/m’

DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.61, 4.61, 4.61); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6, Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.97 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 71.3 V/m; Power Drift = -0.018 dB

Peak SAR (extrapolated) = 12.3 W/kg

SAR(1 g) = 7.26 mWI/g; SAR(10 g) = 3.92 mW/g

Maximum value of SAR (measured) = 8.12 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 8.18 mW/g
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Date/Time: 11/3/2011 7:40:16 AM

Test Laboratory: Motorola Mobility - 2450 MHz System Performance Check

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

Procedure Notes: PM1 Power = 200 mW Refl.Pwr PM3 = -18.70 dB Sim.Temp@SPC = 20.7&C Room Temp @ SPC
=21.58C

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

Medium: Validation *BODY Tissue* ; Medium parameters used: f = 2450 MHz; 6 = 1.94 mho/m; & = 50.1; p = 1000

ke/m’

DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6, Triple Flat Phantom 5.1C (Rev.3); Type: QD 000 P51 CA; Serial: n/a;
Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Daily SPC Check/Dipole Area Scan (4x15x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 9.58 mW/g

Daily SPC Check/0-Degree 5x5x7 Cube (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 79.8 V/m; Power Drift = -0.032 dB

Peak SAR (extrapolated) = 24.2 W/kg

SAR(1 g) = 11.3 mW/g; SAR(10 g) = 5.24 mW/g

Maximum value of SAR (measured) = 12.7 mW/g

Daily SPC Check/Z-Axis Retraction (1x1x31): Measurement grid: dx=20mm, dy=20mm, dz=5mm
Maximum value of SAR (measured) = 12.8 mW/g
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Appendix 4

SAR distribution plots for Lapdock Accessory Test Results
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Date/Time: 11/7/2011 12:45:00 PM

Test Laboratory: Motorola Mobility - LTE Band 13

DUT: LapDock 2 Premium with Phone Serial: LS4V230052, FCC ID: IHDP56MEL1

Procedure Notes: Pwr Step: 16QAM, 1 RB @ Low End Battery Model #: INTERNAL Accessory Model # = DUT in
Lapdock Omm from Flat Phantom

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

Medium: BIG BODY Low Freq Body; Medium parameters used: f = 782 MHz; ¢ = 0.92 mho/m; & = 55.9; p = 1000

kg/m’
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol 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

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (15mm) (21x6x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.327 mW/g

SAM Phone Against Flat Section/MegaZoom Zoom Scan (<=3GHz) (19x8x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 18.1 V/m; Power Drift = -0.960 dB

Peak SAR (extrapolated) = 0.327 W/kg

SAR(1 g) = 0.267 mW/g; SAR(10 g) = 0.203 mW/g

Maximum value of SAR (measured) = 0.283 mW/g
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Date/Time: 11/7/2011 11:53:37 AM

Test Laboratory: Motorola Mobility - sv.TE

DUT: LapDock 2 Premium with Phone Serial: LS4V230079, FCC ID: IHDP56ME1

Procedure Notes: Pwr Step: 16QAM, 1 RB @ Low End Battery Model #: INTERNAL Test Configuration = DUT in
Lapdock Omm from Flat Phantom

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

Medium: BIG BODY Low Freq Body; Medium parameters used: f = 782 MHz; ¢ = 0.92 mho/m; & = 55.9; p = 1000

kg/m’
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol 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

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (15mm) (21x6x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.140 mW/g

SAM Phone Against Flat Section/MegaZoom Zoom Scan (<=3GHz) (19x8x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.8 V/m; Power Drift = -0.183 dB

Peak SAR (extrapolated) = 0.161 W/kg

SAR(1 g) = 0.132 mW/g; SAR(10 g) = 0.101 mW/g

Maximum value of SAR (measured) = 0.138 mW/g
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Date/Time: 11/4/2011 12:45:55 PM

Test Laboratory: Motorola Mobility - coma 8oo

DUT: LapDock 2 Premium with Phone Serial: LS4V230079, FCC ID: IHDP56ME1

Procedure Notes: Pwr Step: ALL UP BITS - TD-SO32 (FCH-SCH) Battery Model #: INTERNAL Test Configuration =
DUT in Lapdock Omm from Flat Phantom

Communication System: CDMA 835; Frequency: 836.52 MHz;Duty Cycle: 1:1

Medium: BIG BODY Low Freq Body; Medium parameters used: f = 835 MHz; ¢ = 0.98 mho/m; & = 55.3; p = 1000

kg/m’
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol 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

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (15mm) (21x6x1):

Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.46 mW/g

SAM Phone Against Flat Section/MegaZoom Zoom Scan (<=3GHz) (19x8x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 37.9 V/m; Power Drift = 0.066 dB

Peak SAR (extrapolated) = 1.96 W/kg

SAR(1 g) = 1.42 mWI/g; SAR(10 g) = 1.02 mW/g

Maximum value of SAR (measured) = 1.50 mW/g
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Date/Time: 11/7/2011 2:11:46 PM

Test Laboratory: Motorola Mobility - coma 1900

DUT: LapDock 2 Premium with Phone Serial: LS4Vv230079, FCC ID IHDP56ME1

Procedure Notes: Pwr Step: ALL UP BITS TD-SO32 (+FCH-SCH) Battery Model #: INTERNAL Test Configuration =
DUT in Lapdock Omm from Flat Phantom

Communication System: CDMA 1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium: Regular Glycol Body 1750/1880; Medium parameters used: f = 1880 MHz; ¢ = 1.58 mho/m; & = 50.7; p =

1000 kg/m®
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.61, 4.61, 4.61); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol 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

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (15mm) (21x6x1):

Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 1.23 mW/g

SAM Phone Against Flat Section/MegaZoom Zoom Scan (<=3GHz) (19x8x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 25.4 V/m; Power Drift = -0.146 dB

Peak SAR (extrapolated) = 1.91 W/kg

SAR(1 g) = 1.2 mW/g; SAR(10 g) = 0.715 mW/g

Maximum value of SAR (measured) = 1.28 mW/g

m¥fg
— 1.28

— 1.02

0.768

0.513

0.257

0.0m



Date/Time: 11/4/2011 12:11:38 AM

Test Laboratory: Motorola Mobility - 2450 MHz wiFi

DUT: LapDock 2 Premium with Phone Serial: LS4V230079, FCC ID: IHDP56ME1

Procedure Notes: 802.11b 1 Mbps Chn 11 Battery Model #: Internal Test Configuration = DUT in Lapdock Omm from
Flat Phantom
Communication System: Wi-Fi 2450; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium: 2450 Glycol Body; Medium parameters used: f = 2450 MHz; ¢ = 1.94 mho/m; & = 50.1; p = 1000 kg/m3
DASY4 Configuration:

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol 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

SAM Phone Against Flat Section/MegaZoom Zoom Scan (<=3GHz) (19x8x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.81 V/m; Power Drift = -0.203 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.465 mW/g; SAR(10 g) = 0.200 mW/g

Maximum value of SAR (measured) = 0.512 mW/g

SAM Phone Against Flat Section/Tablet Long Edge Area Scan - Body (15mm) (21x6x1):
Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.462 mW/g

mW/g
— 0.512

— 0.410

0.307

0.205

n.102

0.000
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Appendix 6

SAR distribution plots for Simultaneous Transmission
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CDMA 800 w/ 2450 MHz WiFi Simultaneous Transmit Evaluation

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template/SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz2):

Date/Time: 11/4/2011 12:11:38 AM
DUT: Lapdock 2 Premium with Phone Serial: LS4Vv230044, FCC ID IHDP56ME1
Communication System: Wi-Fi 2450; Frequency: 2462 MHz; Duty Cycle: 1:1

Medium: 2450 Glycol Body Medium parameters used: f = 2450 MHz; ¢ = 1.94 mho/m; & = 50.1; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template/SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz2):

Date/Time: 11/4/2011 12:55:24 PM

DUT: Lapdock 2 Premium with Phone Serial: LS4Vv230044, FCC ID IHDP56ME1

Communication System: CDMA 835; Frequency: 836.52 MHz; Duty Cycle: 1:1

Medium: BIG BODY Low Freq Body Medium parameters used: f = 835 MHz; ¢ = 0.98 mho/m; & = 55.3; p = 1000

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

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

Multi Band Result:
SAR(1 g) = 1.56 mW/g; SAR(10 g) = 1.1 mW/g
Maximum value of SAR (measured) = 1.64 mW/g

m¥fg
1.64

1.1
0.985

0.658

0.331

0.004 ‘




CDMA 1900 w/ 2450 MHz WiFi Simultaneous Transmit Evaluation

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template/SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz2):

Date/Time: 11/7/2011 2:21:39 PM

DUT: LapDock 2 Premium with Phone Serial: LS4V230044, FCC ID: IHDP56ME1

Communication System: CDMA 1900; Frequency: 1880 MHz; Duty Cycle: 1:1

Medium: Regular Glycol Body 1750/1880 Medium parameters used: f = 1880 MHz; ¢ = 1.58 mho/m; & = 50.7; p =

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

Probe: ES3DV3 - SN3115; ConvF(4.61, 4.61, 4.61); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template/SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz):

Date/Time: 11/4/2011 12:11:38 AM
DUT: LapDock 2 Premium with Phone Serial: LS4V230044, FCC ID: IHDP56ME1
Communication System: Wi-Fi 2450; Frequency: 2462 MHz; Duty Cycle: 1:1

Medium: 2450 Glycol Body Medium parameters used: f = 2450 MHz; ¢ = 1.94 mho/m; & = 50.1; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

Multi Band Result:
SAR(1 g) = 1.5 mW/g; SAR(10 g) = 0.870 mW/g
Maximum value of SAR (measured) = 1.57 mW/g



my[g
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CDMA 800 (voice) w/ 2450 MHz Wifi and svLTE Band 13 Mobile Hotspot

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template//SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz2):

Date/Time: 11/4/2011 12:55:24 PM
DUT: LapDock 2 Premium with Phone Serial: LS4V230044, FCC ID: IHDP56ME1

Communication System: CDMA 835; Frequency: 836.52 MHz; Duty Cycle: 1:1
Medium: BIG BODY Low Freq Body Medium parameters used: f = 835 MHz; ¢ = 0.98 mho/m; & = 55.3; p = 1000

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

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template//SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz):

Date/Time: 11/4/2011 12:11:38 AM
DUT: LapDock 2 Premium with Phone Serial: LS4Vv230079, FCC ID: IHDP56ME1

Communication System: Wi-Fi 2450; Frequency: 2462 MHz; Duty Cycle: 1:1

Medium: 2450 Glycol Body Medium parameters used: f = 2450 MHz; ¢ = 1.94 mho/m; & = 50.1; p = 1000 kg/m3

Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

e Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template//SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz):

Date/Time: 11/7/2011 12:03:33 PM
DUT: LapDock 2 Premium with Phone Serial: LS4Vv230044, FCC ID: IHDP56ME1

Communication System: LTE Band 13; Frequency: 782 MHz; Duty Cycle: 1:1
Medium: BIG BODY Low Freq Body Medium parameters used: f = 782 MHz; ¢ = 0.92 mho/m; & = 55.9; p = 1000

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

e Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011
e Sensor-Surface: 4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn699; Calibrated: 9/22/2011



e Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
e Measurement SW: DASY4, V4.7 Build 80

Multi Band Result:
SAR(1 g) = 1.59 mW/g; SAR(10 g) = 1.14 mW/g
Maximum value of SAR (measured) = 1.71 mW/g

m¥fg
— 1.71
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CDMA 1900 (voice) w/ 2450 MHz WiFi and svLTE Band 13 Mobile Hotspot

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template/SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz2):

Date/Time: 11/7/2011 12:03:33 PM

DUT: LapDock 2 Premium with Phone Serial: LS4Vv230079, FCC ID: IHDP56ME1

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

Medium: BIG BODY Low Freq Body Medium parameters used: f = 782 MHz; ¢ = 0.92 mho/m; & = 55.9; p = 1000

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

Probe: ES3DV3 - SN3115; ConvF(5.88, 5.88, 5.88); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template/SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz):

Date/Time: 11/7/2011 2:21:39 PM

DUT: LapDock 2 Premium with Phone Serial: LS4V230044, FCC ID: IHDP56ME1

Communication System: CDMA 1900; Frequency: 1880 MHz; Duty Cycle: 1:1

Medium: Regular Glycol Body 1750/1880 Medium parameters used: f = 1880 MHz; ¢ = 1.58 mho/m; & = 50.7; p =

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

Probe: ES3DV3 - SN3115; ConvF(4.61, 4.61, 4.61); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80

DASY4 Configuration for MegaZoom for 24799-1, SAM Flat Lapdock Template/SAM Lapdock Against Flat
Section/MegaZoom Zoom Scan (<=3GHz):

Date/Time: 11/4/2011 12:11:38 AM
DUT: LapDock 2 Premium with Phone Serial: LS4V230044, FCC ID: IHDP56ME1
Communication System: Wi-Fi 2450; Frequency: 2462 MHz; Duty Cycle: 1:1

Medium: 2450 Glycol Body Medium parameters used: f = 2450 MHz; ¢ = 1.94 mho/m; & = 50.1; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY4 (High Precision Assessment)

Probe: ES3DV3 - SN3115; ConvF(4.12, 4.12, 4.12); Calibrated: 1/12/2011

Sensor-Surface: 4mm (Mechanical Surface Detection)

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

Phantom: R#-6 Glycol SAM (extended range), Rev.1 (25-Mar-05); Type: SAM v4.0; Serial: TP-1131
Measurement SW: DASY4, V4.7 Build 80




Multi Band Result:
SAR(1 g) = 1.52 mW/g; SAR(10 g) = 0.895 mW/g
Maximum value of SAR (measured) = 1.60 mW/g
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24606-1 Rev. D FCC ID: IHDP56ME1

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

Measurement System

Probe Calibration [ES3DV3] E21/721 5.5 N 1.00 1 1 55 5.5 )
Axial Isotropy E2.2/7.212 4.7 R 1.73 0.707 | 0.707 1.9 1.9 0
Hemispherical Isotropy E.22/7.21.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 )
Boundary Effect E.2.3/7.2.15 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E.2.4/7.213 4.7 R 1.73 1 1 2.7 2.7 )
System Detection Limits E25/7.2.14 1.0 R 1.73 1 1 0.6 0.6 0
Readout Electronics E2.6/7.2.16 0.3 N 1.00 1 1 0.3 0.3 o0
Response Time E.27/7.21.7 11 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8/7.2.18 1.1 R 1.73 1 1 0.6 0.6 )
RF Ambient Conditions -

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

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

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

Phantom E6.3/7.2.23 14 R 1.73 1 1 0.8 0.8 0
Max. SAR Evaluation (ext.,

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

Test Sample Positioning E4.2/7224 3.4 N 1.00 1 1 3.4 3.4 79
Device Holder Uncertainty E4.1/7.2242 4.5 N 1.00 1 1 4.5 4.5 11
SAR drift 6.6.2/7.2.35 0.0 R 1.73 1 1 0.0 0.0 o)
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1/7.222 4.0 R 1.73 1 1 2.3 2.3 o0
Liquid Conductivity (target) E.3.2/7.2.33 5.0 R 1.73 0.64 0.43 1.8 1.2 )
Liquid Conductivity

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

Liquid Permittivity

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

Uncertainty RSS 11 11 338
Expanded Uncertainty

(95% CONFIDENCE

LEVEL) =2 22 21
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Uncertainty Budget for Device Under Test, for 2 GHz to 3 GHz

Measurement System

Probe Calibration [ES3DV3] E21/721 5.5 N 1.00 1 1 55 5.5 00
Axial Isotropy E2.2/7.212 4.7 R 1.73 0.707 | 0.707 1.9 1.9 o0
Hemispherical Isotropy E.22/7.21.2 9.6 R 1.73 0.707 | 0.707 3.9 3.9 o0
Boundary Effect E.2.3/7.2.15 1.0 R 1.73 1 1 0.6 0.6 )
Linearity E.2.4/7.213 4.7 R 1.73 1 1 2.7 2.7 )
System Detection Limits E25/7.2.14 1.0 R 1.73 1 1 0.6 0.6 o0
Readout Electronics E2.6/7.2.16 0.3 N 1.00 1 1 0.3 0.3 00
Response Time E.27/7.21.7 11 R 1.73 1 1 0.6 0.6 )
Integration Time E.2.8/7.2.18 1.1 R 1.73 1 1 0.6 0.6 00
RF Ambient Conditions -

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

Reflections E6.1/7.2.36 3.0 R 1.73 1 1 1.7 1.7 00
Probe Positioner Mech.

Tolerance E.6.2/7.22.1 0.4 R 1.73 1 1 0.2 0.2 o0
Probe Positioning w.r.t

Phantom E6.3/7.2.23 14 R 1.73 1 1 0.8 0.8 00
Max. SAR Evaluation (ext.,

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

Test Sample Positioning E4.2/7224 3.4 N 1.00 1 1 3.4 3.4 79
Device Holder Uncertainty E4.1/7.2242 4.5 N 1.00 1 1 4.5 4.5 11
SAR drift 6.6.2/7.2.35 0.0 R 1.73 1 1 0.0 0.0 00
Phantom and Tissue

Parameters

Phantom Uncertainty E.3.1/7.222 4.0 R 1.73 1 1 2.3 2.3 00
Liquid Conductivity (target) E.3.2/7.2.33 5.0 R 1.73 0.64 0.43 1.8 1.2 00
Liquid Conductivity

(measurement) E.3.3/7.2.33 2.5 N 1.00 0.64 0.43 1.6 1.1 6
Liquid Permittivity (target) E.3.2/7.2.34 10.0 R 1.73 0.6 0.49 3.5 2.8

Liquid Permittivity

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

Uncertainty RSS 11 11 392
Expanded Uncertainty

(95% CONFIDENCE

LEVEL) k=2 22 22
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'élalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration procedure(s)

Calibration date:

This calibration cerlificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

All calibrations have heen conducted in the clesed laboratory facility: environment temperature {22 £ 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Cerlificate No.) Scheduled Calibration

Power meter E4419B GB41293874 1-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A MY41405277 1-Apr-10 (No. 217-01136) Apr-11

Power sensor E4412A My414928087 1-Apr-10 (No. 217-01136) Apr-11

Reference 3 dB Attenuator SN: S5054 (306) 30-Mar-10 (No. 217-01159) Mar-11

Reference 20 dB Atlenuator SN: S5086 (20b) 30-Mar-10 (No. 217-01161) Mar-11

Reference 30 d8 Attenuator SN: §5129 (30h) 30-Mar-10 (No. 217-01160} Mar-11

Referance Probe ES3DV2 SN: 3013 29-Dec-10 (No. ES3-3013_DPec10) Dec-11

DAE4 SN: 860 20-Apr-10 (No. DAE4-860_Apr10) Apr-11

Secondary Standards iD# Check Date (in houss) Scheduled Check

RF generator HP 8648C Us3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37380585 18-Oct-01 {in house check Oct-10) In house chack: Oct-11
Name Function Signature ~

Calibrated by: '

Approved by:

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

Issued; January 13, 2011

Certificate No: ES3-3115_Jan11
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Calibration Laboratory of Schweilzerischer Kalibrierdienst

S
. X z
Schmid & Partner ?ﬁ$ﬁ Service suisse d'étalonnage
Engineering AG NS Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ",,/ﬁ\\;& Swiss Calibration Service
fn |y
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.; SCS 108

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

Glossary:

TSL tissue simulating liguld

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL f NORMx,y,z

DCP diode compression point

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

A, B C modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Potarization 9 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 9 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
o NORMx,y z: Assessed for E-field polarization 8 = 0 {f < 200 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMX,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the E-field
uncertainty inside TSL (see below ConvF).

s  NORM(Dx,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software varsions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

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

s Axyz Bxyz Cxyz VRxyz A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parametfers: Assessed in flat phantom using E-field {or Temperalure Transfer
Standard for f < 800 MHz}) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to imprave probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
Convf is used in DASY versicn 4.4 and higher which aliows extending the validity from * 50 MHz to £ 100
MHz.

»  Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

s Sensor Offset; The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{(on probe axis). No tolerance required.

Certificate No: ES3-3115_Jan11 Page 2 of 11



ES3DV3 8N:3115 January 12, 2011

Probe ES3DV3

SN:3115

Manufactured: Mairch 6, 2006
Last calibrated: January 19, 2010
Recalibrated: January 12, 2011

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 system!)

Certificate No: ES3-3115_Jan11 Page 3 of 11



ES3DV3 SN:3115 January 12, 2011

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

Basic Calibration Parameters

Sensor X | Sensor Y| Sensor Z |Unc (k=2)
Norm (uV/(Vim)*)* 1.29 1.30 148 | £101%
DCP (mV)® 100.2 102.3 101.3

Modulation Calibration Parameters

UID Communication System Name PAR A B C VR Unct
dB dBuV mv {k=2)
10000 cw 0.00 X 0.00 0.00 1.00[ 113.4 £2.4%
Y 0.00 0.00 1.00] 150.5
z 0.00 0.00 1.00| 1426

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

A The uncertainties of NormX,¥,Z de not affect the E-field uncertainty inside TSL (see Pages 5 and 6).

® Numerical linearization parameter; uncertainly not required.
€ Uncertainty is determined using the maximum deviation from linear respense applying recatangular distribution and is expressed for the square of the field value,

Certificate No: ES3-3115_Jan11 Page 4 of 11




ES3DV3 SN:3115

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

Calibration Parameter Determined in Head Tissue Simulating Media

January 12, 2011

f {MHz] Validity [MHz]° Parmittivity Conductivity ConvF X ConvFY ConvFZ Alpha Depth Unc {k=2)
835 +50/£100 41.5+£5% 0.90 £ 5% 5.87 5.87 587 0.34 1.74 £11.0%
1810 +50/+100 40.0+5% 140+ 5% 5.02 5.02 5.02 0.43 1.62 £11.0%
1950 +50/+ 100 40.0 £ 5% 1.40 £ 5% 4.80 4.80 4.80 0.62 1.36 +11.0%
2450 £50/+100 39.2 £ 5% 1.80 £ 5% 4.39 4.39 4.39 0.94 113 £11.0%

© The validity of + 100 MHz only applias for DASY v4.4 and higher (see Page 2). The uncariainty is the RSS of the ConvF uncertainty at calibration frequancy

and the uncertainty for the indicated frequency band.

Certificate No: ES3-3115_Jan11
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ES3DV3 SN:3115

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

Calibration Parameter Determined in Body Tissue Simulating Media

January 12, 2011

f [MHZ] Validity [MHz]® Permittivity Conductivity ConvFX ConvFY ConvFZ Alpha Depth Unc (k=2}
835 +50/+100 55.2 + 5% 0.97 +5% 5.88 5.88 5.88 0.57 141 £11.0%
1810 £50/+£100 53.3x5% 152 +£5% 4.61 4.61 4.61 0.33 226 £11.0%
1950 +50/+£100 53.3+5% 1.62 & 5% 4.57 4.67 4.57 0.36 219 £11.0%
2450 +50/+ 100 52.7 £ 5% 1.95 £ 5% 4.12 4.12 412 0.99 0.75 £11.0%

€ The validity of + 100 MHz only applies for DASY v4.4 and higher {see Page 2). The uncerainty is the RSS of the Convf uncertainty at calibration frequency

and the uncertainty for the indicated frequency band.

Certificate No: ES3-3115_Janti1
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ES3DV3 SN:3115

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

January 12, 2011

1.5

14 4

13 4

1.2 4

1.1-

1.0@@’—

094 -

0.8

Frequency response (normalized)

0.7

06 4.

500 1000

1500
f [MHz]

—&—TEM

—O—R22

20060

2500

3000

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ES3-3116_Jan11

Page 7 of 11



ES3DV3 SN:3115 January 12, 2011

Receiving Pattern (¢), 9 = 0°

f=600 MHz, TEM ifit10EXX

—0—30 MHz

w100 MHz
—0— 600 MHz

—&8— 1800 MHz

—i— 2500 MHz

] 80 120

80 240 300
[l

Uncertainty of Axial [sotropy Assessment; * 0.5% (k=2}

Certificate No: ES3-3115_Jani Page 8 of 11



ES3DV3 SN:3115 January 12, 2011

Dynamic Range f(SAR;..q4)
{TEM cell, f = 900 MHz)

1.E+04

1.E+03

N

1.E+02

Sensor Voltage [V]

1.E+01 4

1.E£+00 L
0.001 0.01 0.1 1 10 100

‘ SAR [mW/om’]
! @—X B\ Xcor —@—Y —W—Ycor —@—Z7 -—8—Zcor

2.00

Error [dB]

-2,00 i Ng; %
0.001 0.01 0.1 1 10 100
SAR [mWiecm?

Uncertainty of Linearity Assessment: * 0.6% (k=2)

Certificate No: ES3-3115_Jan11 Page 9 of i1



ES3DV3 8SN:3115 January 12, 2011

Conversion Factor Assessment

f =838 MHz, WGLS R$ (head)} f= 1810 MHz, WGLS R22 {(head)
25.0
=20.0
e
g 15.0
% 10.0 \\,‘
i ] nc O~ (%) 5_0 RN 5
) oo
0.0 - oo 0.0 SN P J-O'OT
¢ i0 20 30 40 50 60 0 10 20 30 40
z[mm] Z[mm]
’7 —@— Analytical —$— Measurements l 17 -—@—-Ana:yﬁc;al o —o—- _i\;m‘

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

Error [dB]

H-1.060--0.80 &-0.80--0.60 H-0.60--0.40 B-0.40--0.20 B-0.20-0.00
[@0.00-0.20 E0.20-040 B0.40-060 [E0.60-0.80 EO0.80-1.00

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

Certificate No: ES3-3115_Jan11 Page 10 of 11



ES3DV3 SN:3115

Other Probe Parameters

January 12, 2011

Sensor Arrangement Triangular
Connector Angle {*) Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Cerlificate No: ES3-3115_Jan11

Page 11 of 11
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnusstrasso 43, 8004 Zurieh, Switzerland

Aceroditod by the Swiss Accrodiiniion Sorvice (5A8)
The Swiss Accroditation Service s one of the signatories to the EA
Mullilatoral Agrapmaent far tho recagnition of calibralion carlificates

Cllani Motorola MDb

Schwelzerischer Kalibriordiensat
Sarvion sulsse d'étalonnngo
Servizio svizzera di tarntura
Swias Callbratlon Service

Accreditation No.: SCS 108

Gartitlonts No: D2450V2-B63 Mar11

CALIBRATION CERTIFICATE

Objaci

Calibration procedur (&)

Gallbration dato:

Primary Standards

Powor mator EPM-4424,
Powar sansar HP 84814
Anforance 20 dB Altenuator
Typo:N mlamatch cambination
Raforonce Proba ES30DV3
DAE4

Sacun-:lmy Standarda
Pawar aonaor HP Edﬂm

AF genaratar R&S SMT-06
Moelwark Annlyzor HF 8753E

Calibratad by:

Appravad by,

D2450V2 - SN: 863

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Callbration Equipment used {M&TE critical for calibration)

5N: 5ORG {20g)
5N: 50472 / 06327
SN 3205

Sh: 6M

0w

MY41002317
100005

LIS37300585 54206

MNama
Dimoa |llav

Kalln Pokovie

10 Cal Dato (Gortilicato Na,)
GRATA80704 06-0c1-10 (Mo. 217-012466)
Usaran27al 06:0al-10 (Mo. 217-01266)

ao0-Mar-10 (No. 217-01168)
a0-Mar-10 (Mo. 217.01162)
30-Apr=10 (Mo, ES3-3205_Aprio)
10=Jun=10 (No, DAE4-601_Juni0)

__Chock Date (Inhouse)

18:00t-02 (In houso chock Cot-08)
#4:Aug-99 {in houso chagk Gat-09)
18:0at-01 (in house check Oot10)

Funelion
Lllbﬂfﬂﬂl'v Tachnlelan

Technlcal Managar

This calibration cartificats shall not bo roproducad axcapl In lull wllllllnulll writtan appraval of tha laboratary.

This callbration corilieats dosumants the tracoabllity to national standards, which realize the phyaical units of measuromanis {51},
Tho measuroments and the uncartaintios with confidance probability are glven on the fellewing pages and are part of the corlilicata,

All colibrations have boon conducted In the closed Inbaratory facllity: snviranmant tamporatura (22 + 3)°C and humidily = 70%.

Schadulad Calibration
Oat-11
Oat-11
Mmr-11
Mar-11
Apr-11
Jun-11

Schedulad Chock

In heuse chack: Oel-11
In house chock: Ogl-11
In housa chack: Ogl-11

Signatura

. Rierr

S 2=

Issuod: March 17, 2011

Cortificatae No: D2450V2-863 Mar11
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughausairagso 43, 0004 Zurloh, Swilzerland

Schwalzoriachar Knllbriarcdionst
Sorvieo sulsse d'dtalonnage
Servizio svlzzero di taratura
Swiss Cnlibration Service

Accrodited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service Is ono of the signatorlos to the BA
Multiinteral Agreemaent for the recognition of callbration certifioates

Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurameant Techniques”, Decambar 2003

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

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobhile 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:

Cortilicate No: D2450V2-863_Mar11 Paga 2 of 8

Measurement Conditions: Further details are available from the Validation Report at the and
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
parallal 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 fead 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 parameters ara used to calculate the
nominal SAR result,




Measurement Conditions
DASY sgmm cunilgumtlon. a5 far as not given on page 1,

DASY Verslon DASYS VE62.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantam V5.0

Distance Dipole Center - TSL 10 mm wilth Spacar
Zoom Sean Resolution dy, dy, dz = & mm

Freguency 2450 MHz 2 1 MHz

Head TSL parameters

The following paramelers and calculations ware appliad.
Temperaiure Parmittivity Conductivity
Nominal Head TSL parameters 22.0°C as.2 1.80 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 3B.7 +6 % 1.72 mho/m + 6 %
Head TSL tamporature during test (22.0 £0.2) °C
SAR result with Head TSL
SAR averaged over 1 ecm” (1 g) of Hend TSL Condition
SAR measured 250 mW Input power 13.83mW/ig
SAR normalized normalized to 1W 532mWi/g
SAR for nominal Head TSL paramaters normalized 1o 1W 54,2 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 260 mW Input power 6.23mW/g
SAR normalizad narmalizad to W 249mW/g
SAR for nominal Head TSL paramaters normallzad to 1W 251 mW /g = 16.5 % (k=2)

Carlificate Na: D2450V2-663_Mari 1 Page 3ol 8



Body TSL parameters

The following parameters and ealculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.86 mho/m
Measured Body TSL paramoters (22.0£0.2)°C E1.5+8% 1.92 mho/m + 6 %

Body TSL temperature during test

(21.0 £0.2) °C

SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input powar 13.2mW/g
SAR normalized normalized o 1W 528mW /g

SAR for nominal Body TSL paramatars

narmalized o 1W

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

SAR averaged over 10 em” (10 g) of Bady TSL

condition

SAR measured 250 mW Input powar B11mW/g
SAR normalizod normalized to 1W 244mW /g
SAR for nominal Body TSL parametars normalizad to 1W 244 MW/ g = 18.5 % (k=2)

Coriflcate No: D2450V2-863 Marii

Page 4 ol §




Appendix

Antenna Parameters with Head TSL

Impaedance, transformed to leed polnt 6314 +29|0
Halurn Loss -27.7 dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed point 48581+ 5.2 |1
Return Loss -265,2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.165 ns

Altar long term use with 100W radiatad powar, anly a slight warming of the dipale near the feadpoint can be measured,

The dipole la made of standard semlirgld coaxlal cabla. The centar conductor of the faeding lina s direclly connactad 1o tha
gacond arm of the dipola. The antenna Is therefore shor-clrculted for DG-signals.
Mo excesslve lorce must be appliad to the dipole arms, because thay might band or the soldered connactions near the

leadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on April 23, 2010

Carillicaia No: D2450Y2-063_Marii Page 5 of 9




DASY5 Validation Report for Head TSL

Date/Time: 17.03.2011 13:48:21
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

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

Medium: HSL U12 BB

Medium parameters used: [ = 2450 MHz; a = 1.72 mho/m; g, = 38.7; p = 1000 l::,l,!.!lﬂ'1l
Phantom section; Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04,2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 5n601; Calibrated: 10,06,2010
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+  Measurement SW: DASYS52, V52.6.2 Build (424)

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

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

Reference Value = 104.8 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 27.215 W/kg

SAR(1 g) = 13.3 mW/g: SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 17,128 mW/g

4,20
gun Y
%11

A1l

21,80

0dB = 17.130mW/g

Cartilicale Mo: D2450V2-863_Mar11 PagoGof &



Impedance Measurement Plot for Head TSL
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Cartilicale No: D2450V2-B83_Mar11
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DASYS5 Validation Report for Body TSL

Date/Time: 08.03.2011 15:14:58
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

Communication System: CW,; Frequency: 2450 MHz; Duty Cyele: 1:1

Medium: MSL UI2 BB

Medium parameters used: = 2450 MHz; o = 1,93 mho/m; & = 51.7; p = 1000 kg/m*
Phantom section: Flat Section

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

PASYS Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.31,4.31, 4.31); Calibrated: 30,04.2010
s Sensor-Surface: 3mm (Mechanical Surface Delection)
» Electronics: DAE4 Sn601; Calibrated: 10.06.2010
= Phantom: Flal Phantom 5.0 (back); Type: QDOO0PSOAA; Serial: 1002
*  Measurement SW: DASY52, V52.6.2 Build (424)
»  Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 97.651 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.947 Wikg

SAR(I g) = 13.2 mW/g; SAR(10 g) = 6.11 mW/g

Maximum value of SAR (measured) = 17.459 mW/g

4 Al
SR
RER T

S FAT

‘e

0dB = 17.460mW/g

Corlificate No; D2450V2-863_Mar11 Page B of 9



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnuaairagse 43, 8004 Zurich, Swilzerland

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

Ellent Motorola MDb

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

Acoredilation No.: SCS 108

Carlifieato Na: D1800V2-250_ Mari1

Olsject

Calibration procodurais)

Calisration date:

Primary Standards
Fowar motar EPM-4424

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

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

Callbratad by:

Appravad by:

D1800V2 - SN: 250

QA CAL-05.v8

Calibration procadure for dipole validation kits

March 17, 2011

Calibratian Equipmant usod (M&TE crilical for calibration)

D8 __

Cal Bale (Cerificate Mo.,)

CALIBRATION CERTIFICATE |

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

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

Sohodulad Callbration

GB37480704
US37202783

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

Sh: 601

I8

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

Chack Data {in houso)

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

Sochadulad Chogk

MY 41002317
100005
USA7200808 S4206

Mamao
Claudia Laublar

Kaija Pokovic

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

Funetion
Laboralory Tachnlolan

Tachnlcal Manager

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

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

7

lssund: March 18, 2011

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

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

» Fead Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the fead point. The Return Loss ansures low
reflacted power. No uncertainty required.

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

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

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

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

Carlllcate Na: D1B00OV2-250 Marii Pago 2ol 9



Measurement Conditions

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

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

SAHR lar nominal Head TSL parameters

normalized to 1W

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

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

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

Corlificate No; D1800V2-250 Mar11 Page 4 of 9




Appendix
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

Elecirical Delay {ona direction) 1,208 ns

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

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

feadpolnt may be damaged.

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

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

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

Carlificate No: D1800V2-250_Mari] Paga ol 0



DASYS5 Validation Report for Head TSL

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

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

Medium: HSL. U12 BB

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

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

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

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

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

Peak SAR (extrapolated) = 17.216 W/kg

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

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

i
i

-4.40

1130

1II

-17.16

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

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

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

Medium: MSL. U12 BB

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

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

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

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

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

Peak SAR (extrapolated) = 15.727 W/kg

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

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

141
6,83
-10.24

1166

1707

0dB = 11.480mW/g
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Impedance Measurement Plot for Body TSL
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Calibration procedure for dipole validation kits abova 700 MHz

This oalibration carlificato documants tho tracoabliity 1@ national standards, which realizo the physlcal uniia of measuramania (S1).
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Calibration Laboratory of S,

Schwelzerisoher Kallbrlardlonat

' i = orvice sulsse d'dtalannage
Schmid & Partner i RA Sorvice sulsse d'dtalonnag
Engineering AG '-.;_JF_TH__E Servizlo svizzero di taraturn
Zoughaussirnsse 43, 8004 Zurich, Swiizerland *f.;p,ﬁhh‘f Swisa Callbratlon Borvice
BT
Accradited by tho Swiss Accradilation Sorvice (SAS) Accradiation No,: SCS 108

The Swiss Aceraditation Service Is ona of tho slgnalorios le the EA
Multilateral Agreemaent for the recagnition of enlibration certilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

“Evaluating Compliance with FCC Guidelines for Human Exposura to Radiofrequancy
Electromagnetic Flelds; 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 Handhook

Methods Applied and Interpretation of Parameters:

L

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 mountad with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

SAR normalized: SAR as measurad, 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.

Corilicato No: DB35V2-420_Jul11 Paga2 ol 8



Measurement Conditions

DASY syslem configuration, as far as not givan on page 1.

DASY Version DASYS v62,6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center = TSL 16 mm with Spacar

Zoom Scan Resolutien

dx, dy, dz = 6 mm

Frequency

835 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations ware appliad,

Temperature Parmittivity Conductivity
Nominal Head TSL paramelers 22.0°C 41.5 0.90 mhofm
Measurad Head TSL parameters (22.0x0.2)°C 41.0208% 0.88 mho/m 4 6 %
Head T5L temperaiure change during test =0.5°C
SAR result with Head TSL
SAR avaraged aver 1 am” (1 g) of Head TSL Condition
SAR measured 250 mW Inpul power 226mW/g

SAR for nominal Head TSL parameters

normallzed o 1W

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

SAR averaged aver 10 em® (10 g) of Head TSL

condition

SAR moeasurad

260 mW inpul powar

14BmW /g

SAR for nominal Head TSL parametara

narmallzed o 1W

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

Body TSL parameters
The following paramatars and calculations wara applied.
Temperature Parmittivity Conduativity
Nominal Body TSL paramoeters 220°C 65.2 0.97 mho/m
Measured Body TSL parameters (2202 0.2)°C GABx6% 0.98 mho/m £ 6 %
Body TSL temperature change during test =0.5"C
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Candition
SAR moasurad 260 mW input powar 23BmW /g

SAR for nominal Body TSL paramaters

narmalized 1o 1TW

9.39 MW /g = 17.0 % (k=2)

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

condition

SAR measurad

260 mW inpul powar

1.657mW/g

SAR for nominal Body TSL parameters

narmalized to 1W

6.22 MW / g = 18.5 % (k=2)

Cartilicata No: D835V2-420_Jul1i
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Appendix

Antenna Parameters with Head TSL

Impadanco, transformed to feed pnim 60.2 £+ 0.1 &2
Return Loss -52.7 dB

Antenna Parameters with Body TSL

Impedanca, transtormad to faad point 46441 -1.0 Q2
Return Loss -28.2dB

General Antenna Parameters and Design

Electrical Dolay (one direction) 1.401 ns

After long term use wilth 100W radiatad power, only a slight warming of tha dipola near the faadpoint can be measurad,

The dipola Is made of standard semirigld coaxial cable. The center conductor of the feading line is direcily connacied 1o the
sacond arm of the dipole. Tha antenna |s therefore short-clrculted for DC-algnals.

Mo excasslva force must be applied 1o the dipole arms, because they might bend or the soldared connactions near the
{eadpoint may be damaged.

Design Modification by End User
Tha dipole has been medified with Tellon Rings (TR) placed within identilied markings close to the and of each dipole arm,
Calibration has baen parformed with TR attached to the dipole

Additional EUT Data

Manufactured by SPEAG
Manufaciurad on Decambear 23, 1999
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DASYS5 Validation Report for Head TSL
Date: 08.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE35V2; Serial: DR35SV - SN: 420

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.88 mho/m; & = 41; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Confliguration:
« Probe: ES3DV3 - SN3205; ConvF(6,07, 6.07, 6,07); Calibrated: 29,04.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Cahbrated: 04.07,2011
« Phantom: Flut Phantom 4.9L; Type: QDOD0P49AA; Serial: 1001

DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.430 V/m; Power Driflt = 0.03 dB

Peak SAR (extrapolated) = 3.291 Wikg

SAR(I g) = 2.25 mW/g; SAR(10 g) = 1.48 mW/g

Maximum value of SAR (measured) = 2,629 mW/g

dil

-16.00

0dB = 2.630mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 420

Communication System: CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz; ¢ = 0.98 mho/m; &, = 53.8; p = 1000 kg/m’

Phantom section; Flat Section
Meunsurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Conliguration;

Probe: ES3DV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 29,04,201 1
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.201 1

Phantom: Flat Phantom 4.9L; Type: QDO00P4YAA; Serial: 1001

DASYS52 52.6.2(482); SEMCAD X 14.4,5(3634)

Date: 08,07,2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55,233 V/m; Power Drifl = -0.01 dB
Peak SAR (extrapolated) = 3.447 W/kg

SAR(I g) = 2.38 mW/g; SAR(10 g) = 1.57 mW/g
Maximum value of SAR (measured) = 2.773 mW/g

.00

12,00

15,00

0dB =2.770mW/g
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Impedance Measurement Plot for Body TSL
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