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1. Introduction

The Motorola Mobility ADR Test Services Laboratory has performed measurements of the maximum potential
exposure to the user of the portable cellular phone covered by this test report. The Specific Absorption Rate (SAR)
of this product was measured. The portable cellular phone was tested in accordance with [1], [4] and [5]. The SAR
values measured for the portable cellular phone are below the maximum recommended levels of 1.6 W/kginal 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. For
ANSI/IEEE C95.1 (1 g), the final simultaneous SAR reading for this phone is 1.42 W/kg. These measurements were
performed using a Dasy4™ v4.7 system manufactured by Schmid & Partner Engineering AG (SPEAG), of Zurich
Switzerland.

Body-Worn .
Transmit Band SAR'—éii]dW/kg) ; :Fgc(iszo"?/lkq) “gztl)_\:lt(ell-éo\}vslfst
LTE Band 13 0.79 0.28 0.93
CDMA 800 0.63 0.32 1.16
CDMA 1900 1.45 0.71 151
Wi-Fi 2.45 GHz 0.34 0.04 0.38
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FCC ID: IHDP56ME1

2. Description of the Device Under Test

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 S
Location Top Rear of Transceiver H Bl Smives sEDUT
Dimensions Width 12 mm %

Length 53 mm =

Bluetooth/Wi-Fi 2 GHz Antenna

Type Internal
Location Right-Edge Rear of Transceiver
. . Width 2 mm
Dimensions
Length 19 mm
DUT Antenna Locations
2.2 Device Signaling
LS4V230044 (CDMA conducted power measuremenets, CDMA head/body/mobile hotspot SAR testing)
LS4Vv230052 (LTE conducted power measurements, LTE head/body/mobile hotspot SAR testing)
Serial Number(s) LS4V230049 (LTE mobile hotspot testing)
(Functional Use) LS4V230079 (LTE head/body/mobile hotspot testing)
LS4V1X0041 (Wi-Fi/Bluetooth 2.4 GHz conducted power measurements)
1L.S4V230096 (Wi-Fi head/body/mobile hotspot testing)
Production Unit or
Identical Prototype Identical Prototype
(47 CFR §2..908)
Device Category Portable
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.
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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)
12 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
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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 0 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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2.2.2 Power limit reduction schemes

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

The DUT 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

The DUT utilizes a reduced limit for the maximum CDMA 1900 band transmit power when the Wi-Fi transmitter of
the phone is active. A table of the reduced limits used for testing are given below.

Mode(s) of Operation CDMA 1900
Channel Ranges 25-1175
Maximum Output 25.0
Power Setting (dBm) )
Reduced
Maximum Output 23.5
Power Setting (dBm)
Reduction Target (dB) -1.5

Alternatively, the DUT utilizes reduced limits for the maximum CDMA 1900 band transmit power when the mobile
hotspot functionality is enabled. These limits are utilized when in a data connection during a mobile hotspot session,
and also when in a voice connection for svLTE during a mobile hotspot session. A table of the reduced limits used
for testing are given below.

Mode(s) of Operation CDMA 1900
Channel Ranges 25-1175

Maximum Output 25.0

Power Setting (dBm) )

Reduced

Maximum Output 19.0

Power Setting (dBm)

Reduction Target (dB) -6.0
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2.3

2.3.1 LTE modes

Device Conducted Power Measurements

FCC ID: IHDP56ME1

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
¥ 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% 23.83 24.00 -1 -1.17 dB MPR enabled
1 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

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

1 EVDO EVDO
Loopback Data Rev. O' Rev. A!
Band Channel RC3 RCl1 TDSO SO32 | 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
CDMA
300 384 24.60 24.59 24.59 23.06 24.29 23.92
777 24.36 2431 2431 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

! 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.

Exhibit 11
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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

FCC ID: IHDP56ME1

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
Wi-Fi 1 1752 | 17.53 | 17.54 | 17.53
2450 6 18.04 |1 17.89 | 17.79 | 17.76
M 11 | 1851 [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
Wi-Fi 1 16.73 | 16.73 | 16.26 | 16.03 | 13.63 | 13.71 | 12.09 | 12.08
2450 6 17.19 | 17.21 | 1693 | 16.65 | 14.27 | 14.13 | 12.41 12.6
Mt 1 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
i 1 15.70 [ 16.17 [ 15.85 | 13.76 | 13.72 | 11.96 | 11.89 | 10.99
2450 6 16.23 | 16.54 | 16.27 | 1437 | 1426 | 12.66 | 12.44 | 11.52
Mt 1 16.69 | 17.09 [ 16.79 [ 14.80 [ 14.70 | 13.00 [ 12.99 | 12.03
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 43.3 57.7 65 72.2
Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps | Mbps
Wi-Fi 1 15.54 | 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
Mt 1 16.60 | 17.08 [ 16.76 [ 14.81 | 14.65 | 12.74 [ 12.82 [ 11.94
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3. Test Equipment Used

3.1  Dosimetric System

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

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

Description Serial Number Cal Date Cal Due Date
DASY4™ DAE V1 434 Jan-13-2011 Jan-13-2012
E-Field Probe ES3DV3 3115 Jan-12-2011 Jan-12-2012
DASY4™ DAE V1 699 Sep-20-2010 Sep-20-2011
DASY4™ DAE V1 702 Apr-14-2011 Apr-14-2012
E-Field Probe ES3DV3 3184 Mar-11-2011 Mar-11-2012
S.A.M. Phantom used for 782/800 MHz TP-1136
S.A.M. Phantom used for 782/800 MHz TP-1235
S.A.M. Phantom used for 782/1800/1900/2450 MHz TP-1131
Dipole Validation Kit, DV835V2 422TR Mar-18-2011 Mar-18-2012
Dipole Validation Kit, DV835V2 436TR Mar-18-2011 Mar-18-2012
Dipole Validation Kit, DV1800V2 250TR Mar-17-2011 Mar-17-2012
Dipole Validation Kit, DV1800V2 259TR 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
Rohde & Schwarz CMW500
SW version 2.0.20.10 103402 Dec-01-2010 Dec-01-2012
Used for LTE testing
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 US39211006 Oct-25-2010 Oct-25-2011
Power Sensor #2 - E9301A US39210934 Oct-25-2010 Oct-25-2011
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 US39172529 Jun-04-2010 Jun-04-2011
Dielectric Probe Kit HP85070C US99360070
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4. Electrical parameters of the tissue simulating liquid

Prior to conducting SAR measurements, the relative permittivity, €, and the conductivity, 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 &, was entered into the system in all the cases. It can be seen that the measured
parameters are within tolerance of the recommended limits specified in [1] and [5].

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

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 g 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:

SAR — SARMeasured

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.
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f Tissue Dielectric Parameters

(MHz) type Limits / Measured & c (S/m) Temp (°C)

Measured, Aug-17-2011 43.1 0.87 19.2

Head Measured, Sep-10-2011 43.1 0.88 20.3

Measured, Sep-14-2011 42.1 0.86 20.6

Recommended Limits 41.78 £5% 0.896 +5% 18-25

782 Measured, Aug-21-2011 54.9 0.93 18.3

Measured, Aug-28-2011 54.6 0.92 19.2

Body Measured, Sep-08-2011 54.2 0.92 19.2

Measured, Sep-10-2011 54.2 0.92 20.0

Measured, Sep-14-2011 55.6 0.93 19.9

Recommended Limits 55.4 +5% 0.966 £5% 18-25

Head Measured, Aug-17-2011 42.3 0.92 19.2

€a Recommended Limits 41.5 5% 0.90 £5% 18-25

835 Measured, Aug-13-2011 54.7 0.99 19.0

Body Measured, Sep-14-2011 55.1 0.98 19.9

Recommended Limits 55.2 +5% 0.97 +5% 18-25

Measured, Aug-30-2011 38.2 1.45 19.0

Head Measured, Sep-14-2011 38.1 1.41 19.8

Recommended Limits 40.0 +5% 1.40 £5% 18-25

1880 Measured, Aug-31-2011 50.9 1.57 19.2

Measured, Sep-10-2011 50.9 1.56 20.6

Body

Measured, Sep-14-2011 50.9 1.55 20.0

Recommended Limits 53.3 +5% 1.52 +5% 18-25

Measured, Sep-14-2011 37.3 1.85 20.7

Head Measured, Sep-20-2011 38.8 1.86 20.2

2450 Recommended Limits 39.2 £5% 1.80 £5% 18-25

Measured, Aug-17-2011 52.4 1.94 19.9

Body Measured, Sep-14-2011 52.0 1.93 20.2

Recommended Limits 52.7 5% 1.95 £5% 18-25

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

Ingredient * /I\E/ﬁz/ o /I\E/;I?I’-?Z/ - 11890(?0|\|<I/IT—|22/ lfggol\:/mzz/ 2230 Ll 280 Wl
Head Body Head Body Head Body
Sugar 57 44.9 - - -- -
DGBE -- -- 47 30.8 -- 30
Diacetin - - - - 51 -
Water 40.45 53.06 52.62 68.8 48.75 70
Salt 1.45 0.94 0.38 0.4 0.15 --
HEC 1 1 -- -- -- --
Bact. 0.1 0.1 -- -- 0.1 --
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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 7. These frequencies are within £10% of the compliance test mid-band frequency as required in [1]
and [5]. The test was conducted on the same days as the measurement of the DUT. Recommended limits for
permittivity and conductivity, specified in [5], are shown in the table below. The obtained results from the system
accuracy verification are also displayed in the table below. SAR values are normalized to 1 W forward power
delivered to the dipole. It is seen that the system is operating within its specification, as the results are within
acceptable tolerance of the reference values. The distributions of SAR compare well with those of the reference
measurements (see Appendix 1). The simulated tissue depth was verified to be 15.0 cm £+ 0.5 cm. Z-axis scans
showing the SAR penetration are also included in Appendix 1.

System Accuracy Verification Measurements for Head SAR Measurements

f SAR (W/kg), Dielectric Parameters Ambient Tissue

(MHz) Description 1 gram & o (S/m) Temp (°C) Temp (°C)

Measured, Aug-17-2011 10.2 42.3 0.92 21.1 19.2

Measured, Sep-10-2011 10.25 42.5 0.93 21.2 20.3

835 Recommended Limits 9.73 41.5 £5% 0.90 5% 18-25 18-25

Measured, Sep-14-2011 9.75 41.5 0.91 21.1 20.6

Recommended Limits 9.33 41.5 £5% 0.90 +5% 18-25 18-25

Measured, Aug-30-2011 35.0 38.5 1.36 21.2 19.9

1800 Measured, Sep-14-2011 37.5 38.5 1.33 21.2 20.5

Recommended Limits 38.6 40.0 £5% 1.40 £5% 18-25 18-25

Measured, Sep-14-2011 57.5 37.3 1.85 21.3 20.3

2450 Measured, Sep-20-2011 56.0 38.8 1.86 21.1 203

Recommended Limits 54.2 39.2 £5% 1.80 +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 head SAR measurements:

Description Serial f Conversion Cal Cert
Number (MHz) Factor pg #
835 5.87 Sofll
E-Field Probe ES3DV3 3115 1810 5.02 Sof 11
2450 439 50f11
E-Field Probe ES3DV3 3184 835 6.11 Sofll
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System Accuracy Verification Measurements for Body SAR Measurements

f SAR (W/kg), Dielectric Parameters Ambient Tissue

(MHz) Description 1 gram & o (S/m) Temp (°C) Temp (°C)

Measured, Aug-13-2011 10.05 54.7 0.99 21.2 19.3

Measured, Aug-21-2011 10.15 54.4 0.99 20.7 18.3

Measured, Aug-28-2011 10.05 54.1 0.97 21.0 19.2

835 Measured, Sep-08-2011 9.95 53.5 0.97 21.0 19.2

Measured, Sep-10-2011 10.10 53.7 0.97 21.4 20.0

Measured, Sep-14-2011 9.90 55.1 0.98 21.3 19.9

Recommended Limits 10.1 55.2+£5% 0.97 +5% 18-25 18-25

Measured, Sep-01-2011 38.35 51.6 1.48 21.2 19.3

Recommended Limits 37.5 53.3 +5% 1.52 £5% 18-25 18-25

1800 Measured, Aug-31-2011 36.75 51.2 1.47 21.1 20.0

Measured, Sep-09-2011 36.95 51.2 1.47 21.2 19.6

Measured, Sep-14-2011 36.90 51.2 1.46 21.1 20.5

Recommended Limits 37.2 53.3 £5% 1.52 +5% 18-25 18-25

Measured, Aug-17-2011 57.0 52.4 1.94 20.1 20.0

2450 Measured, Sep-14-2011 57.5 52.0 1.93 21.0 20.2

Recommended Limits 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
P Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 1810 2.0l 6of 11
2450 4.12 60f11
E-Field Probe ES3DV3 3184 835 6.10 6of 1
1810 4.90 60f11
Exhibit 11
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6. Test Results

For LTE and CDMA 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 phone was tested in the configurations stipulated in [1], [4] and [5]. The phone was positioned into these
configurations using the device holder supplied with the DASY4™ SAR measurement system The default settings
for the “coarse” and “cube” scans were chosen and used for measurements. The grid spacing of the coarse scan was
set to 15 mm or less as shown in the SAR plots included in Appendices 2 through 6. Please refer to the DASY4™
manual for additional information on SAR scanning procedures and algorithms used.

The DUT covered by this report has the following battery options:
Model SNN5899A - 1800 mAH battery

This battery was used to do all of the SAR testing. The phone was placed in the SAR measurement system with a
fully charged battery.
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6.1 Head Adjacent Test Results

The SAR results shown in tables 1 through 9 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, target 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%10)

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

The left head and right head SAR contour distributions are similar. Because of this similarity, the cheek/touch and
15° tilt test conditions with the highest SAR values in each band are indicated as bold numbers in the following
tables and are included in Appendix 2. All other test conditions measured lower SAR values than those included in
Appendix 2.

The SAR measurements were performed using the SAM phantoms listed in section 3.1. Since the same phantoms
and simulated tissue were used for the system accuracy verification and the device SAR measurements, the Z-axis

scans included in Appendix 1 are applicable for verification of simulated tissue depth.

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

BrseErisiiem Serial f Conversion Cal Cert
i Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 1810 5.02 5ofll
2450 439 Sof L1
E-Ficld Probe ES3DV3 3184 835 611 Sof 11
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Left Head Cheek Position

. DUT Power 10 g SAR value 1 g SAR value Test Plot
i Mode ABattery/ Channel ngl P DJéft Measured | RedUCtion | nieasured | Corrected | Extrapolated | Measured | Corrected | Extrapolated )
(MHz) ccessory (°C) | (dB) (dBm) T(ergit i) i i i) P k) Grid | Plot Page
oOpSK covh ey | Stvssooa [ 23230 | 188 | 0.082 | 23.93 -1 0.374 037 | 0519 0.52
QIP_;-II(E (E;ggff/o 12'8) SNN5899A | 23230
LTE Band 13,
OPSK (1RB @ Low) SNN5899A | 23230 18.0 |-0.279 | 24.70 0 0.464 0.49 0.639 0.68
LTE Band 13,
18y | ek arE @ gy | SN 23230 | 18.8 |-0.393 | 24.85 0 0.278 030 | 0385 0.42
1AM (ooamey | SN0 [ 23230 | 180 [-0.320| 23.07 2 0.297 032 | 0413 0.44
16('5;5 ?fgg%l)sém SNN5899A | 23230
LTE Band 13, SNNs899A | 23230 | 18.0 [-0.351 [ 24.05 1 0.378 041 0.525 0.57
16QAM (1 RB @ Low) . e . - . . . .
LAV (L BB ooty | SS9 | 23230 | 18.0 | 0.142 | 24.20 -1 0255 026 | 0353 035
1013
835 | comasoo,Rcasoss | sNNssooA | 384 | 19.0 [ 0.016 [ 24.60 0.445 045 | 0.588 0.59
777
25
1880 | comAa1900,Rc3 5055 | snnss99a [ 600 | 19.7 | -0.106 | 25.16 0.392 040 | 0.649 0.67
1175
1
2450 802.11b, 1 Mbps SNNS5899A 6
11| 195 ] 0150 | 1851 0.102 0.10 | 0.183 0.18
able 1: measurement results at the highest possible output power, measured in a head cheek position against the an
Table 1: SAR Its at the highest possible output p d in a head cheek position against the ICNIRP and
ANSI SAR Limit.
Right Head Cheek Position
U Mode ABattery/ Channel TS(IT; P DdriBft Mea?u:;r PO:ZE'Lion Measuredl | gcso':'\eRctt:;aluEitrapolated Measuredl i:reRthda I uthrapolated TeSt N
(MH2) coessory S B B o B R o B o e I
opeK (B;;”‘j ey | sssooa | 23230 | 18.8 [ -0.141 | 2393 -1 0.400 041 0.625 0.65
oPSK (Blgg;) 1;'5) SNNs899A | 23230
P (L a6 Low | SNNSS9a | 23230 | 19.0 | -0.126 | 2470 0 0473 | 0484 [ 050 | 0742 | 0768 | 079 |5x5x7 | A43
282 0PsK (1 oo & rigny | SVNs9oa [ 23230 | 188 | -0.100 [ 2485 0 0314 032 | 0488 0.50
1OAM (ooamey | SN [ 23230 | 190 [-0313| 23.07 2 0.313 034 | 0492 0.53
165;5 E(‘fgg,fém SNNs899A. | 23230
LTE Band 13, SNNsg99A | 23230 | 19.0 [-0.333 [ 24.05 1 0.432 047 0.676 0.73
16QAM (1 RB @ Low) . -U. 8 - . . X .
16OAM (LRB @ fighy | SNN5899A | 23230 | 185 [-0.522| 24.20 -1 0.247 028 | 0390 0.4
1013
835 | comasoo, Rcasoss | sNNsso9oA | 384 | 19.0 [ 0.029 [ 24.60 0.471 047 [ 0.626 0.63 | 5x5x7 [ A45
777
25 | 197 [0.014 | 2520 0.765 0.77 1.30 1.30
1880 | comAa1900,Rc3 5055 | snnsso9a [ 600 | 19.7 ] 0.053 | 25.16 0.761 0.76 1.30 1.30
1175 | 19.7 [-0.004 | 24.93 0.845 0.85 145 145 | 5x5x7 | A46
1 202 [-0.053]| 17.52 0.181 0.18 | 0329 0.33
2450 |  so211b,ambps [ snnssoa | 6 | 202 [ 0.016 | 18.04 0.187 0.19 | 0335 0.34
11| 202 ] 0043 ] 1851 0.190 019 | 0344 034 | 5x5x7 | A48

Table 2: SAR measurement results at the highest possible output power, measured in a head cheek position against the ICNIRP and

ANSI SAR Limit.
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Left Head 15° Tilt Position

. DUT Power 10 g SAR value 1 g SAR value Test Plot
i Mode ABattery/ Channel nglp DJIBﬂ Measured ReCuctch Measured Corrected | Extrapolated | Measured Corrected | Extrapolated .
(MHz) ccessory (°C) (dB) (dBm) Té’é’it i) i i i) P k) Grid | Plot Page
Q;;i?%”oiﬁé) sNNssooa [ 23230 | 18.8 | -0.046 | 23.93 -1 0.296 0.30 0.435 0.44
QIP_;-II(E (81383/0 12'8) SNN5899A | 23230
LTE Band 13,
OPSK (1RB ® Low) | SNN5899A [ 23230 | 18.0 | -0.042 | 24.70 0 0.375 0.38 0.552 0.56
LTE Band 13,
180 |_Psk R @ High sNNsso9a [ 23230 | 18.6 | 0.583 | 24.85 0 0.083 0.08 0.122 0.12
165;3%352123) SNNs899A | 23230 | 18.0 | 0.173 [ 23.07 2 0.247 0.25 0.361 0.36
16('5;5 ?fgg%l)sém SNN5899A | 23230
L6OAM (LRt @ Low) | SVN5899A | 23230 | 18.0 | 0.090 | 24.05 -1 0.306 031 0.450 0.450
J6QAM (L BB o iy | SNNSS9A | 23230 | 187 | 0184 [ 24.20 -1 0.191 0.19 | 0.280 0.28
1013
835 | cpmAso0,Rc3soss | snnssooa | 384 | 19.0 | 0.140 | 24.60 0.256 0.26 0.334 0.33 |[5x5x7 | As1
777
25
1880 | comaA 1900, Rcasoss | snwsso9a [ 600 | 19.7 |-0.013| 25.16 0.203 0.20 0.340 0.34 |[5x5x7 | As2
1175
1
2450 802.11b, 1 Mbps SNN5899A 6
11 20.0 [-0.050] 1851 0.080 0.08 0.162 0.16 | 5x5x7 | As3
Table 3: SAR measurement results at the highest possible output power, measured in a head tilt position against the ICNIRP and ANSI
SAR Limit.
Right Head 15° Tilt Position
i Mode ABattery/ Channel nglp DJiBft Meals?.t:;r PO\;::”:“"" Measuredl : g(zﬁzt:;alu:xtrapolated Measuredl i::ct\:da Iuzxtratpcvlated TeSt -
(MHz) ccessory (°C) | (@B) (dBm) Té’é’it i) i i i) P k) Grid | Plot Page
opSK cove ey | Stvssooa [ 23230 | 19.0 | -0.059 | 23.93 -1 0351 036 | 0549 0.56
QIP_;-II(E (81383/0 12'8) SNN5899A | 23230
OPSK (L mb 6 Low | SNNS89a | 23230 | 19.0 | -0.160 | 2470 0 0436 | 0446 | 046 | 0677 | 0700 | 073 |5x5x7 | A49
282 OPoK (108 & siighy | SNss90A | 23230 [ 188 | -0.072| 2485 0 0.281 029 | 0436 0.44
10oAM (ooamey | SN0 [ 23230 | 19.0 [ 0.14 | 23.07 2 0.287 030 | 0448 0.46
16('5;5 ?fgg%l)sém SNN5899A | 23230
QOE(fg;’@lfLow) SNNsg99a | 23230 | 19.0 [-0.079 | 24.05 -1 0.391 0.40 0.606 0.62
kathEaBgrédésﬁigh) sNNssooa | 23230 | 18.8 |-0.450| 24.20 -1 0.244 0.27 0.378 0.42
1013
835 | cDMA800,RC3s055 | SNNs899A | 384 | 19.0 | 0.087 | 24.60 0.255 0.26 0.333 0.33
777
25
1880 | comA 1900,Rc3s055 | sNNssooa [ 600 | 19.8 | 0.052 | 25.16 0.154 0.15 0.258 0.26
1175
1
2450 802.11b, 1 Mbps SNN5899A 6
11 19.4 |-0.014 | 18.51 0.050 0.05 0.096 0.10
Table 4: SAR measurement results at the highest possible output power, measured in a head tilt position against the ICNIRP and ANSI
SAR Limit.
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The DUT utilizes a reduced limit for the maximum CDMA 1900 band transmit power when the Wi-Fi transmitter of
the phone is active. The measurement data in the following table is provided to demonstrate SAR performance for
CDMA 1900 when this functionality is enabled, for the purpose of evaluating simultaneous SAR cases. See section
6.5 for further information.

Right Head Cheek Position

£ Batterv/ Tem Drift DUT Power 10 g SAR value 1 g SAR value Test Plot
(MHZ) Mode Accesso):'y Channel (oc)p (dB) Limit> R?I_ducti:n Measured Corrected | Extrapolated | Measured Corrected | Extrapolated .
(@Bm) | Wk | kg | ik | Cwkg | Cwkg | owkg [ O PlotPee
25 20.0 |-0.213 23.5 -1.5 0.496 0.52 0.843 0.89
1880 | comA 1900, RC3 5055 | SNN5899A | 600 20.2 |-0.133 23.5 -1.5 0.524 0.54 0.897 0.92
1175 20.2 | -0.230 23.5 -1.5 0.537 0.57 0.929 0.98 5x5x7 | A47
Table 5: SAR measurement results at the highest possible output power, measured in a head cheek position against the ICNIRP and
ANSI SAR Limit.
The DUT supports Simultaneous Voice and LTE (svLTE), allowing a CDMA voice call while simultaneousl
pp g y
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.
p g p g
The measurement data in the following tables is provided to demonstrate SAR performance for LTE when this
functionality is enabled, for the purpose of evaluating simultancous SAR cases. See section 6.5 for further
information.
Left Head Cheek Position
. DUT Power 10 g SAR value 1 g SAR value Test Plot
f Mode Battery/ Channel Tsmp Drift Li .tz RELEilr Measured Corrected | Extrapolated | Measured Corrected | Extrapolated q
(MHz) Accessory (°C) (dB) ((;g‘r'n) 'I'(z:jrg;t Wik P (\N‘;kg) Wik Wikg) (\N‘;kg) Grid | Plot Page
B
oSk (oo ey | Stsso9a | 23230 | 192 | 0176 | 220 3 0.242 025 | 0340 035
LTE Band 13,
QPSK (100% RB) SNN5899A | 23230
LTE Band 13,
OPSK (LB & Lowy | SN [ 23230 | 192 [ -0.089 | 23.0 2 0.287 029 | 0.401 0.41
LTE Band 13,
782 QPSK (1 RB @ High) SNN5899A | 23230 19.2 | 0.051 23.0 -2 0.187 0.19 0.263 0.26
LooAm vy | SNsoa | 23230 | 19.6 | -0.022| 210 -4 0.199 0.20 0.277 0.28
LTE Band 13,
160AM (100% RE) SNN5899A | 23230
16OAM (LRb 6 Lowy | SNNs899 | 23230 | 196 | 0258 | 220 3 0.280 030 | 0386 0.41
16OAM (LRB o pighy | SN5899A | 23230 | 197 [-0.092] 220 -3 0.173 0.18 | 0242 0.25

Table 6: SAR measurement results at the highest possible output power, measured in a head cheek position against the ICNIRP and
ANSI SAR Limit.

? For tests with power limit reductions employed, measured conducted power is not available by device design. Per FCC direction, measured

power is replaced with the reduced maximum power limit for the device mode under test.
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Right Head Cheek Position
i Mode ABattery/ Channel TSQ P DJ|i3ft LinlitL2J - Pox:fu:ﬁm Measure: | gCSc::'\eRm:;aluEextrapulated Measuredl iﬁz:: Iuzxtralpulatt-:-d TESt .
(MHz) ccessory (°C) | (dB) e T(c:jrg;t i) i i i) P k) Grid | Plot Page
opSK covh ey | Sssooa [ 23230 | 200 |-0.084 | 220 3 0261 027 | 0415 0.42
QIP_;-II(E (E;ggf/o 1;'8) SNN5899A | 23230
OPSK (L mb @ Lowy | SNS8994 | 23230 | 200 [-0.022| 230 -2 0311 | 0317 [ 032 | 0493 | 0507 | 051 |5x5x7 [ A44
182 st'kT(El ia;d@lgigh) SNNsso9a | 23230 | 20.0 | 0.047 | 23.0 2 0.221 0.22 0.352 0.35
LoAM (Goamey | SINSA | 23230 | 201 [-0.174] 210 -4 0217 023 | 0343 0.36
16('5;5 ?fgg%lfés) SNN5899A | 23230
ka,\TAE(lBgSj orow | Sss994 | 23230 | 201 [-0.040] 220 -3 0.267 027 | 0422 043
16OAM (LRB o fighy | S804 | 23230 | 201 [ 0.004 | 220 3 0.191 0.19 | 0302 0.30
Table 7: SAR measurement results at the highest possible output power, measured in a head cheek position against the ICNIRP and
ANSI SAR Limit.
Left Head 15° Tilt Position
i Mode ABattery/ Channel TSQ P DJ|i3ft LinlitL2J 5 Pox:fu:ﬁm Measure: | gCSc::'\eRm:;aluEextrapulated Measuredl iﬁz:: Iuzxtralpulatt-:-d TESt .
(MHz) ccessory (°C) | (dB) e T(c:jng;:t i) i i i) P k) Grid | Plot Page
oPSK covh ey | SNssooa [ 23230 | 194 | 0.026 | 220 -3 0.203 020 | 0.298 0.30
QIP_;-II(E (E;ggf/o 1;'8) SNN5899A | 23230
LTE Band 13,
OPSK (1AB @ Low) | SNNS899A | 23230 | 19.4 [-0014| 23.0 2 0.236 0.24 0.348 035
182 st'kT(El iagd@lgigh) SNNsso9A | 23230 | 19.4 [-0.078 | 23.0 2 0.229 0.23 0.338 0.34
LA (oamey | SINSA | 23230 | 194 [-0.159| 210 -4 0.170 0.18 | 0251 0.26
LTE Band 13,
16QAM (chO% Ry | SWNss9a | 23230
LTE Band 13,
16OAM (LRB @ Low) | SNNS899A [ 23230 | 197 | -0.018 [ 220 -3 0.217 0.22 0318 0.32
L6OAM (LRB @ Highy | SN5899A | 23230 | 19.6 [-0472] 220 3 0.143 0.16 021 023
Table 8: SAR measurement results at the highest possible output power, measured in a head tilt position against the ICNIRP and ANSI
SAR Limit.
Right Head 15° Tilt Position
i Mode ABattery/ Channel TSQ P DJ|i3ft LinlitL2J 5 PO:ZSUZti‘J" Measure: | gCSc::'\eRm:;aluEextrapulated Measuredl iﬁz:: Iuzxtralpulatt-:-d TESt .
(MHz) ccessory (°C) | (dB) o) T(c:jng;:t i) i i i) k) k) Grid | Plot Page
opSK covh ey | Sssooa [ 23230 | 200 |-0.056 [ 220 3 0.242 025 | 0378 0.38
QIP_;-II(E (E;ggf/o 1;'8) SNN5899A | 23230
oPSK (L rb @ Lowy | S804 | 23230 | 200 [-0.204| 230 -2 0294 | 0300 [ 031 | 0456 | 0469 | 049 |5x5x7 | AS0
182 st'kT(El ia;d@lgigh) SNNsso9a | 23230 | 20.0 | 0.119 | 23.0 2 0.201 0.20 0312 0.31
LA (ooamey | SNSsA | 23230 | 194 [-0.097 | 210 -4 0.189 019 | 0292 0.30
LTE Band 13,
16QAM (chO% Ry | SWss9a | 23230
LTE Band 13, 23230 | 201 |-0.170 | 22,0 3 0.242 0.25 0.373 039
16QAM (1 RB @ Low) SNN3899A : e : B ) . : .
16OAM (LRB @ fighy | S804 | 23230 | 201 [ 0.033 | 220 3 0.176 018 | 0270 027
Table 9: SAR measurement results at the highest possible output power, measured in a head tilt position against the ICNIRP and ANSI
SAR Limit.
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6.2  Body Worn Test Results

The SAR results shown in tables 10 through 13 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, target 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%10)

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

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 3. All other test conditions measured lower SAR values than those
included in Appendix 3.

A SPEAG™ MFP V5.1 C Triple Modular Phantom was used for the body-worn tests. The triple modular phantom
consists of three identical modules that can be installed and removed separately without emptying the liquid. Each
module of the triple phantom is constructed of glass-fiber reinforced vinylester (VG-GF) with a thickness at the
bottom of 2.0 mm. It measures 29.2 cm(long) by 17.8 cm(wide) by 17.8 cm(tall). Alternately, a “flat” phantom was
used for the body-worn tests. This “flat” phantom is made out of 1” thick natural High Density Polyethylene with a
thickness at the bottom of 2.0 mm. It measures 52.7 cm(long) by 26.7 cm(wide) by 21.2 cm(tall).

The simulated tissue depth was verified to be 15.0 cm + 0.5 cm. The same device holder described in section 6 was
used for positioning the phone. Functional accessories were divided into two categories, the ones with metal
components and the ones with non-metal components. For non-metallic component accessories, testing was
performed on the accessory that displayed the closest proximity to the flat phantom. Each metallic component
accessory, if any, was checked for uniqueness of metal component so that each is tested with the device. If multiple
accessories shared an identical metal component, only the accessory that dictates the closest spacing to the body
was tested. The cellular phone was tested with a headset connected to the device for all body-worn SAR
measurements.

There are no body-worn accessories available for this phone at the time of testing thus the device was tested per the
Supplement C testing guidelines for devices that do not have body-worn accessories. A separation distance of
25 mm between the device and the flat phantom was used for testing body-worn SAR. The chosen separation
distance of 25 mm is utilized in order to support any case or holder accessories offered or to be offered by Motorola
for this product. The device was tested with the front and back of the device facing the phantom. Both sides of the
device were tested for Body SAR for the purpose of including the SAR evaluation for body-worn accessories that
support the device with the front side facing the user.

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

Descriotion Serial f Conversion Cal Cert
P Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 1810 2.01 6of 11
2450 4.12 60f11
E-Field Probe ES3DV3 3184 835 6.10 60f11
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Body-Worn, Front of Phone 25 mm from Phantom

. DUT Power 10 g SAR value 1 g SAR value Test Plot
i Mode ABattery/ Channel ngl P DJéft Measured | RedUCtion | nieasured | Corrected | Extrapolated | Measured | Corrected | Extrapolated )
(MHz) ccessory (°C) | (dB) (dBm) Té’é‘i‘ i) i i i) P k) Grid | Plot Page
OpSK covh ey | StNssooa [ 23230 | 183 | 0.068 | 23.93 -1 0.012 0.01 0.016 0.02
QIP_;-II(E (81383/0 12'8) SNN5899A | 23230
LTE Band 13,
OPSK (LAB @ Low) | SNN5899A | 23230 | 183 [-0559| 24.70 0 0.180 0.20 0.238 0.27
LTE Band 13,
18y | QPG R @ rign sNNssooa [ 23230 | 183 |[-0.124 | 24.85 0 0.131 0.13 0.173 0.18
165;3%852%3) sNNsso9a [ 23230 | 18.6 [-0.121 | 23.07 2 0.137 0.14 0.179 0.18
16('5;5 ?fgg%l)sém SNN5899A | 23230
LTE Band 13,
16OAM (LRE @ Low) | SNN899A [ 23230 | 184 [-0.157 | 24.05 -1 0.141 0.15 0.184 0.19
LAV (L BB oo pighy | SS9 | 23230 | 18.6 | 0015 [ 24.20 -1 0.113 0.11 | 0.149 0.15
1013
835 | cpmAso0,Rc3s055 | snNsso9a | 384 | 19.0 [-0.021] 24.60 0.237 0.24 0.315 0.32 | 5x5x7 | A57
777
25
1880 | coma 1900, Rcasoss | snssooa [ 600 | 19.6 |-0.055] 25.16 0.333 0.34 0.542 0.55
1175
1
2450 802.11b, 1 Mbps SNN5899A 6
11 19.9 [-0.045| 18.51 0.019 0.02 0.034 0.03
Table 10: SAR measurement results at the highest possible output power, measured in a body-worn position against the ICNIRP and
ANSI SAR Limit.
Body-Worn, Back of Phone 25 mm from Phantom
i Mode ABattery/ Channel ngl P DJgt Mealsau::— PO\;::”:“"" Measured1 : gcso'ror\eljte:aluEitrapolated Measuredl iﬁ:ct\:: I uzxtrapolated TeSt -
(MHz) ccessory (°C) | (dB) (dBm) Té’é‘i‘ i) i i i) P k) Grid | Plot Page
OPSK covh ey | Stssooa [ 23230 | 183 | -0.081 | 23.93 -1 0.062 0.06 | 0.084 0.09
QIP_;-II(E (81383/0 12'8) SNN5899A | 23230
LTE Band 13,
OPSK (LAB @ Low) | SNN5899A | 23230 | 183 | 0059 | 24.70 0 0.054 0.05 0.075 0.07
282 OPoK (108 & siighy | SNss90A | 23230 [ 181 | -0.349 | 2485 0 0.161 0.17 | 0213 023
1ooAM (ooamey | SN0 [ 23230 | 182 [-0.199 | 23.07 2 0.158 0.17 | 0208 0.22
16('5;5 ?fgg%l)sém SNN5899A | 23230
L6OAM (LB @ Low) | SNNs899a | 23230 | 182 |-0124 [ 24.05 -1 0199 | 0202 [ 021 | 0262 | 0268 | 028 |5x5x7 | AS5
LAV (L Rb oo iy | SS9 | 23230 | 182 | 0159 [ 24.20 -1 0.147 0.15 | 0.19 0.20
1013
835 | comasoo,Rcasoss | snnssooa [ 384 | 19.0 [-0.070 | 24.60 0.217 0.22 0.288 0.29
777
25
1880 | coma 1900, Rc3s055 | SNNsgooA [ 600 | 19.6 | -0.042 | 25.16 0.431 0.44 0.701 0.71 | 5x5x7 | A58
1175
1 200 [ 0.023 | 17.52 0.019 0.02 0.031 0.03
2450 802.11b, 1 Mbps SNNs899A [ 6 20.0 |-0.009 | 18.04 0.019 0.02 0.034 0.03
11 19.9 |-0.005] 1851 0.022 0.02 0.038 0.04 | 5x5x7 | A59

Table 11: SAR measurement results at the highest possible output power, measured in a body-worn position against the ICNIRP and
ANSI SAR Limit.
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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.

The measurement data in the following tables is provided to demonstrate SAR performance for LTE when this
functionality is enabled, for the purpose of evaluating simultaneous SAR cases. See section 6.5 for further

information.
Body-Worn, Front of Phone 25 mm from Phantom
f Mode ateery/ [ | Temp | Drit DLSJT Po:::urcﬁun 10 g SAR value 1 g SAR value Test Plot
(MHz2) Accessory (°C) | (dB) '(—d';:) e Mﬁjﬁ;" C?\xflfg‘;’d E“Wﬁ'g*;ted Mﬁjﬁ;" ngﬁfg‘;" E“Wﬁ';;ted Grid | Plot Page

oPSK covh ey | Sssooa [ 23230 | 193 | -0169 [ 220 3 0.091 0.09 | 0118 0.12

QI};;FKE (E;ggf/o 1;'8) SNN5899A | 23230
oPSK (L rb @ towy | S804 | 23230 | 193 [-0.036| 230 2 0.099 0.10 | 0.129 0.13

LTE Band 13,

787 | e Bt sNNsgo9A | 23230 | 19.3 | 0.054 [ 23.0 2 0.082 0.08 0.108 0.11
160AM (000 my | SNNss9a | 23230 [ 195 | -0287 | 21,0 -4 0.075 0.08 0.098 0.10

16('5;5 ?fgg%lfés) SNN5899A | 23230
ka,\TAE(lBgSj orow | Sss94 | 23230 | 195 [ 0017 | 220 -3 0.086 009 | 0112 0.11
L6OAM (LRB o tighy | SN5899A | 23230 | 195 [ 0.036 | 220 3 0.075 0.08 | 0.098 0.10

Table 12: SAR measurement results at the highest possible output power, measured in a body-worn position against the ICNIRP and
ANSI SAR Limit.
Body-Worn, Back of Phone 25 mm from Phantom
f Mode ateery/ [ | Temp | Drit DLSJT Po:::urcﬁun 10 g SAR value 1 g SAR value Test Plot
(MHz2) Accessory (°C) | (dB) '(—d';:) e Mﬁjﬁ;" C?\xflfg‘;’d E“Wﬁ'g*;ted Mﬁjﬁ;" ngﬁfg‘;" E“Wﬁ';;ted Grid | Plot Page

opSK covh ey | Sssooa [ 23230 | 193 | 0.025 | 220 3 0.109 0.11 | 0.144 0.14

QI};;FKE (E;ggf/o 1;'8) SNN5899A | 23230

oPSK (L rb G Lowy | S804 | 23230 | 19.3 [-0.004| 230 -2 0133 | 0135 [ 014 | 0177 | 0182 | 018 |5x5x7 | AS6
LTE Band 13,

787 | e B i) SNNsgo9A | 23230 | 19.3 [-0.092 [ 23.0 2 0.103 0.11 0.135 0.14
160AM (000 my | SNs89a | 23230 [ 19.6 | -0.124 | 21,0 -4 0.089 0.09 0.118 0.12

16('5;5 ?fgg%lfés) SNN5899A | 23230
ka,\TAE(lBgSj orow | Sss94 | 23230 | 195 [ 0014 | 220 -3 0.120 0.12 | 0.160 0.16
L6OAM (LRB @ Highy | S804 | 23230 | 195 [-0.089| 220 3 0.098 0.10 | 0.129 0.13

Table 13: SAR measurement results at the highest possible output power, measured in a body-worn position against the ICNIRP and
ANSI SAR Limit.

? For tests with power limit reductions employed, measured conducted power is not available by device design. Per FCC direction, measured
power is replaced with the reduced maximum power limit for the device mode under test.
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6.3  Lapdock Accessory Test Results

The DUT supports the use of the Motorola Lapdock™. The body-worn 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™ and the Lapdock™ placed for testing per FCC
KDB 616217. For LTE and CDMA 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 SAR results shown in table 14 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, target 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%10)

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

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 4.

A SPEAG™ MFP V5.1 C Triple Modular Phantom was used for the Lapdock™ tests. The triple modular phantom
consists of three identical modules that can be installed and removed separately without emptying the liquid. Each
module of the triple phantom is constructed of glass-fiber reinforced vinylester (VG-GF) with a thickness at the
bottom of 2.0 mm. It measures 29.2 cm(long) by 17.8 cm(wide) by 17.8 cm(tall). Alternately, a “flat” phantom was
used for the Lapdock™ tests. This “flat” phantom is made out of 17 thick natural High Density Polyethylene with a
thickness at the bottom of 2.0 mm. It measures 52.7 cm(long) by 26.7 cm(wide) by 21.2 cm(tall).

The simulated tissue depth was verified to be 15.0 cm £ 0.5 cm. The DUT and Lapdock™ 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.

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

Brserisiienm Serial f Conversion Cal Cert
i Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 1810 4.61 G6of Il
2450 412 6of 11
E-Field Probe ES3DV3 3184 835 6.10 6of L1
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Lapdock against Body,
Bottom Surface of Lapdock 0 mm from Phantom, Screen opened 90 degrees
: DUT Power 10 g SAR value 1 g SAR value Test Plot
f Battery/ Tem| Drift -
(MHz) Mode Accesszyry Channel (oc)p (dB) Measured R.eril:‘;gf" Measured [ Corrected | Extrapolated [ Measured | Corrected |Extrapolated | .. | pjot page
(dBm) (dB) (W/kg) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) g
782 | Loomvinn oo | SNNS9A | 23230 | 202 | -0.386 | 24.05 -1 0045 | 0046 [ 005 | 0070 | 0072 | 008 |[5x5x7 [ A61
1013
CDMA 800, SNN5899A
835 | 1b-s032 (+FCH:SCH) > 384
777
25
CDMA 1900, SNNS899A
1880 | tp.sos2 (+FcrH-scH) > 600
1175
1
2450 802.11b, 1 Mbps SNN5899A 6
11

Table 14:

SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
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6.4  Mobile Hotspot Test Results

The DUT is capable of functioning as a Wi-Fi to Cellular mobile hotspot. Additional SAR testing was performed
according to the test guidelines provided per FCC KDB 941225 D06. Testing was performed with a separation of
1 cm between the DUT and the “flat” phantom. The DUT was positioned for SAR tests with the front and back
surfaces facing the phantom, and also with the edges facing the phantom in which the transmitting antenna is less
than 2.5 cm from the edge.

Top Edge of DUT

Back Surface of DUT

Right Edge of DUT

DUT Antenna Locations

Mobile Hotspot Surfaces for SAR testing

Mode Front Back Left Right Top Bottom
CDMA Yes Yes Yes Yes No Yes
LTE Yes Yes Yes Yes Yes No
Wi-Fi Yes Yes No Yes No Yes

The SAR results shown in tables 15 through 25 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, target 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 DUT utilizes reduced limits for maximum transmit power when the mobile hotspot functionality is enabled, as

described above in 2.2.2. A complete description of this functionality is provided in the Operational Description
contained within Exhibit 12.
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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 5. All other test conditions measured lower SAR values than those
included in Appendix 5.

A SPEAG™ MFP V5.1 C Triple Modular Phantom was used for the mobile hotspot tests. The triple modular
phantom consists of three identical modules that can be installed and removed separately without emptying the
liquid. Each module of the triple phantom is constructed of glass-fiber reinforced vinylester (VG-GF) with a
thickness at the bottom of 2.0 mm. It measures 29.2 cm(long) by 17.8 cm(wide) by 17.8 cm(tall). Alternately, a
“flat” phantom was used for the mobile hotspot tests. This “flat” phantom is made out of 1” thick natural High
Density Polyethylene with a thickness at the bottom of 2.0 mm. It measures 52.7 cm(long) by 26.7 cm(wide) by
21.2 cm(tall).

The simulated tissue depth was verified to be 15.0 cm = 0.5 cm. The same device holder described in section 6 was
used for positioning the phone.

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

BrseErisiiem Serial f Conversion Cal Cert
i Number (MHz) Factor pg #
E-Field Probe ES3DV3 3115 1810 4.61 6of Il
2450 412 6of 11
E-Field Probe ES3DV3 3184 835 6.10 6of L1
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Mobile Hotspot, Bottom Edge of Phone 10 mm from Phantom

f Battery/ Temp | Drift DUT Power 10 g SAR value 1 g SAR value Test Plot
Mode Channel Measured Reduction
A °C dB .4 Measured Corrected | Extrapolated | Measured Corrected | Extrapolated .
(MHz) ccessory (°C) (dB) or Limi T(Zré? D P P o Sk P Grid | Plot Page
1013
835 | CDMAB800,RC3SO55 | SNN5899A | 384 19.4 ] 0.028 | 24.60 0.041 0.04 0.068 0.07
777
25 20.3 | -0.019 19.0 -6.0 0.752 0.76 1.46 1.47
CDMA 1900, RC3 SO55 | SNN5899A | 600 20.8 | -0.034 19.0 -6.0 0.702 0.71 1.34 1.35
1880 1175 | 202 [-0080] 19.0 -6.0 0.741 0.75 1.48 151 [5x5x7 | A69
CDMA 1900,
EVDO Rev. OF SNN5899A | 1175 20.6 | 0.039 19.0 -6.0 0.781 0.78 1.47 1.47
1
2450 802.11b, 1 Mbps SNNS5899A 6
11 20.1 |-0.026 | 18.51 0.019 0.02 0.036 0.04
Table 14: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
Mobile Hotspot, Top Edge of Phone 10 mm from Phantom
f Battery/ Temp | Drift DUT Power 10 g SAR value 1 g SAR value Test Plot
Mode Channel Measured Reduction
A °C dB .4 Measured Corrected | Extrapolated | Measured Corrected | Extrapolated .
(MHz) ccessory (°C) (dB) o&t T(Zré? D P P o ook P Grid | Plot Page
LTE Band 13,
QPSK (50% RE) SNN5899A | 23230 | 18.0 | -0.013 | 23.93 -1 0.162 0.16 0.316 0.32
LTE Band 13,
QPSK (100% RE) SNN5899A | 23230
LTE Band 13,
OPSK (1RB @ Low) | SNNS899A [ 23230 19.5 1-0.072 | 24.70 0 0.205 0.21 0.396 0.40
LTE Band 13,
289 QPSK (1RB @ High) | SNN58%9A | 23230 19.2 |-0.285] 24385 0 0.155 0.17 0.296 0.32
LTE Band 13,
160AM (50% REB) SNN5899A | 23230 | 19.5 | -0.072 | 23.07 -2 0.205 0.210 0.396 0.40
LTE Band 13,
160AM (1009 RB) | SNNS899A | 23230
LTE Band 13,
160AM (LRB @ Low) | SNNS899A [ 23230 19.5 1-0.207 | 24.05 -1 0.186 0.20 0.363 0.38
LTE Band 13,
160AM (1 RB @ High) | SNNS8%9A | 23230 19.5 |-0.074 | 24.20 -1 0.134 0.14 0.266 0.27
Table 15: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.

* For tests with power limit reductions employed, measured conducted power is not available by device design. Per FCC direction, measured
power is replaced with the reduced maximum power limit for the device mode under test.

> CDMA testing for Mobile Hotspot was conducted using 1x mode. Per guidance from the FCC, additional testing was conducted using EVDO

Rev. O mode and is presented here.
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Mobile Hotspot, Left Edge of Phone 10 mm from Phantom

; 5 . . Orift DUT Power 10 g SAR value 19 SAR value Test Plot
attery; emp r Measured .
Mode Channel ¢ o Reduction | preasired | Corrected | Extrapolated | Measured | Corrected | Extrapolated )
(MHz) Accessory ¢o) | @B o dLB.:.)# T | Cwikg | ik | Wk | Wi | kg | wig | 9| PP
OpSK covh ey | Stssooa [ 23230 | 181 | -0.063 | 23.93 -1 0.018 0.02 | 0.029 0.03
QIP_;-II(E (81383/0 12'8) SNN5899A | 23230
LTE Band 13,
OPSK (LAB @ Low) | SNN5899A | 23230 | 18.1 [-0570| 24.70 0 0.126 0.14 0.197 0.22
LTE Band 13,
180 |_cPsk R @ Hign SNNs899A | 23230 | 192 [-0.193 | 24.85 0 0.097 0.10 0.138 0.14
1oAM (ooamey | SN0 [ 23230 | 195 [-0.069 | 23.07 2 0.101 0.10 | 0.143 0.15
16('5;5 ?fgg%l)sém SNN5899A | 23230
LTE Band 13, SNNss99A | 23230 | 19.5 [-0.104 | 24.05 1 0.114 0.12 0.177 0.18
16QAM (1 RB @ Low) . Y- . - . : . :
L6QAM (L BB oo pighy | SS9 | 23230 | 195 | 0.029 [ 24.20 -1 0.079 0.08 | 0.114 0.11
1013
835 | cDMAB800,RC35055 | SNNs89A | 384 | 19.4 [-0.018 | 24.60 0.440 0.44 0.643 0.65
777
25
1880 | coma 1900, Re3soss | snnssooa [ 600 | 20.7 [-0.045] 19.0 -6.0 0.015 0.02 0.023 0.02
1175
Table 16: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
Mobile Hotspot, Right Edge of Phone 10 mm from Phantom
¢ — - ot DUT Power 10 g SAR value 1 g SAR value Test Plot
attery. emp ri Measured i
Mode Channel| Reduction | njeasured | Corrected | Extrapolated | Measured | Corrected | Extrapolated :
(MHz) Accessory (O [ @) | arum | Craw | G| R SO ke | Cane |t | Cne | Poreee
OPSK ove ey | SNssooa [ 23230 | 195 | 0.032 | 23.93 -1 0.244 024 | 0342 0.34
Q'F;;E gggfﬂ) 1%5) SNN5899A | 23230
0P (L mb 6 towy | SNNS9A | 23230 | 18.1 | -0.446 | 2470 0 0.290 032 | 0409 0.45
782 st'kT(El ia;d@lgigh) SNNsso9a | 23230 | 18.5 [-0.327 | 24.85 0 0.206 0.22 0.289 0.31
1AM (ooamey | SN0 [ 23230 | 185 [-0.476 | 23.07 2 0.175 020 | 0245 0.27
16515 ?fgg%lfém SNN5899A | 23230
16OAM (LB @ Low) | SVN5899A | 23230 | 19.6 | -0.154 | 24.05 -1 0.250 026 | 0350 0.36
L6OAM (L BB o iighy | SNNs899 | 23230 | 19.6 [ -0.055 | 24.20 -1 0.187 0.19 | 0.262 027
1013
835 | CDMAB800,RC35055 | SNNs89A | 384 | 19.8 [ 0.097 | 24.60 0.371 0.37 0.539 0.54
777
25
1880 | comA 1900, RC3 5055 | SNNs899A [ 600 | 20.7 |-0.054 [ 19.0 -6.0 0.118 0.12 0.195 0.20
1175
1 199 | 0216 | 1752 0.178 0.18 0.381 0.38_ [ 5x5x7 | A70
2450 80211b, 1Mbps | SNNs899A | 6 19.6 | 0.177 | 18.04 0.170 0.17 0.364 0.36
11 | 202 ]-0057] 1851 0.168 0.17 0.362 0.37

Table 17:

SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
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Mobile Hotspot, Front of Phone 10 mm from Phantom

¢ S - . DUT Power 10 g SAR value 19 SAR value Test Plot
Mode attery! |channel smp i ST Reduction | \reasiured | Corrected | Extrapolated | Measured | Corrected | Extrapolated )
L) Ao @@ °’§$‘4 Tt | Cwig | kg | ko | Wkg | ok | owkg | CT9 [ PlotPase
opoK covb ey | Stssooa [ 23230 | 180 | -0.686 | 23.93 -1 0.223 026 | 0.299 035
LTE Band 13,
OPSK (100% RB) SNN5899A | 23230
P (Lot 6 Loy | SNNS9A | 23230 | 181 | -0.047 | 2470 0 0.234 0.23 0.303 030
LTE Band 13,
18 |Psk RE @ High SNNsg99A | 23230 | 19.5 [-0.038 [ 24.85 0 0.195 020 | 0.262 0.26
1OAM (ooamey | SN [ 23230 | 195 [-0.074| 23.07 2 0.209 021 0.285 0.29
LTE Band 13,
160AM (100% RE) SNN5899A | 23230
L6OAM (LRt @ Low) | SNNs89A | 23230 | 19.0 | 0031 | 2405 -1 0.213 021 0.282 0.28
LTE Band 13,
160AM (LRB @ tighy | SNNs89a | 23230 [ 19.0 | -0.125 | 2420 -1 -0.125 0.15 0.193 0.20
1013 | 19.0 [-0.169 | 24.52 0.859 0.89 1.12 1.16 | 5x5x7 | A68
CDMA 800,RC35055 | SNNsso9a [ 384 | 182 [-0.014 | 24.60 0.716 0.72 0.930 0.93
835 777_| 19.0 [-0.104 | 2436 0.745 0.76 | 0972 1.00
o0 | swssoa | 1013 | 205 | -0.208 | 2420 0.781 084 | 0997 1.07
25 [ 207 [0.002] 19.0 -6.0 0.567 0.57 1.08 1.08
1880 | comAa 1900, Rc3s0s5 | sNNss99a [ 600 | 20.7 |-0.049 | 19.0 6.0 0.537 0.54 1.03 1.04
175 | 207 [0.031 [ 19.0 -6.0 0.500 050 | 0.974 0.97
1
2450 802.11b, 1 Mbps SNN5899A 6
1] 200 |-0.063[ 1851 0.092 009 | 0.180 0.18
Table 18: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
Mobile Hotspot, Back of Phone 10 mm from Phantom
. DUT Power 10 g SAR value 1 g SAR value Test Plot
f Mode Battery/ |~ ol Temp | Drift MNeared T reaucton
° M d Co ted | Ext lated | M d Co ted | Ext lated q
(MH2) g SR N A R e o Rl el o T s
OpSK covh ey | Stvssooa [ 23230 | 180 | -0.410 [ 23.93 0.395 043 | 0714 0.78
LTE Band 13,
OPSK (100% RB) SNN5899A | 23230
0P (L mb & Lowy | SNN89A | 23230 | 19.5 | -0.032| 2470 0.574 058 | 0853 0.86
LTE Band 13,
180 |_cPskaRE @ Hign SNNS899A | 23230 | 182 |-0.422 | 24.85 0.385 0.42 0.698 0.77
1AM (ooamey | SN0 [ 23230 | 185 [-0.207 | 23.07 0328 034 | 0579 0.61
LTE Band 13,
16QAM (100% RE) SNN5899A | 23230
kaInE(lBng orow | S| 23230 | 182 [ 0.283 | 24.05 0497 | 0505 [ 051 | 0906 | 0931 [ 093 |5x5x7 | A66
LTE Band 13,
160AM (LB @ Highy | SNNs899A [ 23230 | 182 | 0.006 | 24.20 0.320 0.32 0.583 0.58
1013 | 19.0 [-0.089 [ 24.52 0.805 0.82 1.06 1.08
835 | comasoo,Rc3soss | snnssoa | 384 | 19.0 [ 0.065 [ 24.60 0.731 0.73 0.965 0.97
777_| 19.0 [-0.025[ 2436 0.690 069 | 0.919 0.92
25 [ 207 [-0.025] 19.0 -6.0 0.497 0.50 | 0.920 0.93
1880 | comAa 1900, Rc3soss | sNNss99a [ 600 | 20.7 | 0.008 | 19.0 -6.0 0.489 049 | 0.912 091
175 | 207 [-0.011 ] 19.0 -6.0 0.468 0.47 0.886 0.89
1
2450 802.11b, 1 Mbps SNN5899A 6
1] 200 [-0.009 [ 1851 0.090 009 | 0.174 0.17

Table 19: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.

¢ CDMA testing for Mobile Hotspot was conducted using 1x mode. Per guidance from the FCC, additional testing was conducted using EVDO

Rev. O mode and is presented here.
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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.

The measurement data in the following tables is provided to demonstrate SAR performance for LTE when this
functionality is enabled, for the purpose of evaluating simultaneous SAR cases. See section 6.5 for further

information.
Mobile Hotspot, Top Edge of Phone 10 mm from Phantom
: Mode ABattery/ Channel TSQ > DJgt Li,:ttj . Pox\:f”:m" Measure: : gCSc::'\eRm:;aluEextrapulated Measuredl iﬁz:: Iuzxtratpulatt-:-d TESt .
(MHz) ccessory (°C) | (dB) o T(c:jng;:t i) i i i) P k) Grid | Plot Page
Q;;ﬁ ?;}J”;‘ {:é) snnssooa | 23230 | 19.7 [ -0079 | 22.0 3 0.117 0.12 0.230 0.23
Q'};;E (E;ggf/o 1;'8) SNN5899A | 23230
LTE Band 13,
OPSK (1AB @ Low) | SNNS899A | 23230 | 19.8 | 0.016 | 23.0 2 0.143 0.14 0.281 0.28
182 st'kT(El ia;d@lgigh) SNNss9a | 23230 | 19.7 [-0.004 | 23.0 2 0.107 0.11 0.211 0.21
mgﬁﬁg‘;}gm SNNsso9A | 23230 | 19.8 [-0.312 21.0 -4 0.103 0.11 0.204 0.22
16('5;5 ?fgg%lfés) SNN5899A | 23230
LTE Band 13,
16OAM (LRB @ Low) | SNNS899A [ 23230 | 19.8 | -0.184 [ 220 3 0.127 0.13 0.247 0.26
160 k&ff;g‘éﬁigm snnssooa | 23230 | 200 [-0.100 22.0 3 0.009 0.10 0.195 0.20
Table 20: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
Mobile Hotspot, Left Edge of Phone 10 mm from Phantom
f Mode ABattery/ Channel TSQ P DdriBft Lirlz;‘l L Poz\:gu.;ﬁon Measuredl : gcso’:eRcte\;aluEitrapolated Measuredl 7 iﬁl::t\:: I uExtrapolated TESt ~
(MHz) ccessory (°C) (dB) € T(a(\‘ng;-t (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) Grid Plot Page
LTE Band 13,
OPSK (o6 Rl | SNss9a | 23230 [ 19.9 ] 0.029 [ 22,0 3 0.089 0.09 0.152 0.15
Q'F;;E ggg&) 1%5) SNN5899A | 23230
LTE Band 13,
OPSK (1AB O Low) | SNN5899A | 23230 | 19.9 [-0375| 23.0 2 0.110 0.12 0.189 0.21
282 stLKT(El E;j;d@lﬁigh) SNNsso9a | 23230 | 19.7 [-0.024 | 23.0 2 0.055 0.06 0.086 0.09
165;35(6153‘3/01;8) SNNsso9A | 23230 | 20.0 [-0.177 [ 21.0 -4 0.064 0.07 0.092 0.10
165;; E(‘fo”&/ﬁgs) SNN5899A | 23230
LTE Band 13,
160AM (LRB @ Low) | SNNS899A | 23230 | 19.9 | -0.112 [ 22,0 3 0.074 0.08 0.116 0.12
160 :&E(f;g"éﬁigh) SsNNs8o9a | 23230 | 19.7 [ -0349 | 220 3 0.055 0.06 0.089 0.10
Table 21: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
Mobile Hotspot, Right Edge of Phone 10 mm from Phantom
f Mode ABattery/ Channel ngl ¢ DdriBﬂ Liitlf L Poz‘:‘je:;ﬂon Measuredl ; gcst::z:;aluEe)(trapolated Measuredl i:rljct\:: I uzxtrapolated TeSt -
(i) R €O | @B (@Bm) T (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) Gridpg|RlotRane
LTE Band 13,
OPSK (0o iy | SNNss9a | 23230 [ 19.9 | -0.043 [ 22,0 3 0.148 0.15 0.208 0.21
QIF75T|<E (E;ggf/o 1;'5) SNN5899A | 23230
LTE Band 13, SNNs899A | 23230 | 19.9 [-0.083 ] 23.0 2 0.178 0.18 0.250 0.25
QPSK (1 RB @ Low) . -0. . - X . . )
182 stLKT(El BR?(S@lni'igh) sNnsgooa | 23230 | 19.7 | 0.011 | 23.0 2 0.141 0.14 0.197 0.20
mBLEMB(ang/ol?z’s) SNNs899A [ 23230 | 19.7 [ 0.027 | 21.0 -4 0.121 0.12 0.170 0.17
165;5 E(‘fgg,fés) SNN5899A | 23230
LTE Band 13, SNNssooA [ 23230 | 1 1| 22 14 1 204 21
16QAM (LRB @ Low) | SNNS899A 9.7 |-0.05 0 3 0.146 0.15 0.20 0.
160 k;E(lngdéiigh) sNNssooa | 23230 | 19.7 [ -0.050| 22.0 3 0.126 0.13 0.177 0.18

Table 22: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
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Mobile Hotspot, Front of Phone 10 mm from Phantom

f B y T Drift DUT Power 10 g SAR value 1 g SAR value Test Plot
(MH2) Mode Aci;tses?;’y Channel (Sgp (Jé) Limit* R.Er‘i”rzt;’" Measured | Corrected | Extrapolated | Measured [ Corrected |Extrapolated | .\ | piot page
(@Bm) (dB) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) g
oPSK cov ey | Sssooa [ 23230 | 197 | -0122 | 220 3 0.145 015 | 0.189 0.19
QI};;FKE (E;ggf/o 1;'8) SNN5899A | 23230
LTE Band 13,
OPSK (1AB @ Low) | SNN5899A | 23230 | 19.7 [-0.069 | 23.0 2 0.164 0.17 0.216 0.22
182 st'kT(El i%”d@lﬁ’igh) SNNss9a | 23230 | 19.7 [-0.601 | 23.0 2 0.140 0.16 0.187 0.21
LA (oaney | SN | 23230 | 197 [-0.023] 210 -4 0.138 0.14 | 0.187 0.19
16('5;5 ?fgg%lfés) SNN5899A | 23230
LTE Band 13, 23230 | 19.7 |-0103| 220 3 0.153 0.16 0.210 0.22
160AM (1RB @ Low) | SNN5899A 7 ]-0. . - . . ) _
16OAM (LRB o Highy | SN5899A | 23230 | 197 [-0.410] 220 3 0.131 0.14 | 0171 0.19
Table 23: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
Mobile Hotspot, Back of Phone 10 mm from Phantom
: DUT Power 10 g SAR value 1 g SAR value Test Plot
(MLZ) Mode ABci?Si?:./y Channel Isg)p I(D(;IBf)t Limit* R.er'il:‘;gf" Measured [ Corrected | Extrapolated [ Measured | Corrected |Extrapolated | .. | pjot page
(@Bm) (@8) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) (Wikg) g
OPSK cove ey | SNssooa [ 23230 | 197 | -0186 [ 220 3 0.261 027 | 0459 0.48
Q'F;;E ggg&) 1%5) SNN5899A | 23230
LTE Band 13,
OPSK (108 @ Low) | SN0 [ 23230 | 19.7 [-0.082 | 23.0 2 0.342 0.35 0.601 0.61
282 opsK (1 oo & oigny | SNssoa [ 23230 | 197 | -0128 [ 230 2 0232 024 | 0405 0.42
Looam vy | SWssoa | 23230 | 197 [-0.175 | 210 -4 0313 033 | 0579 0.60
1652\; E(‘fg&/iaﬁm SNN5899A | 23230
L6OAM (LB & Low) | SNNs89A [ 23230 | 197 |-0071| 220 -3 0367 | 0373 [ 038 | 0673 | 0692 [ 070 |5x5x7 | A67
JoQAM (LRt G pigny | SNss9a | 23230 | 197 [-0.022] 220 3 0.237 024 | 0434 0.44
Table 24: SAR measurement results at the highest possible output power, measured against the ICNIRP and ANSI SAR Limit.
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6.5  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.

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 testis 8.77 mW  [< 14 mW|

. The separation distance between the Bluetooth antenna and the CDMA antenna is 1.67 cm [<2.5 cm]
3. The highest 1-g Body-Worn SAR values for the other transmitters are:
CDMA 800 (0.28 V/,); CDMA 1900 (0.71 V/,); LTE Band 13 (0.28 V/y,) [<1.2 V]

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;;gitr;(()i? Msolllapifeolr-;f)‘tisg:t? 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
. A Supported for voice plus background data;
e CDMA (Ix Voice) + Wi-Fi Yes No CSIF/IA operates at rgduced po%ver, see section 2.2.2
47 CDMA (1x Data) + Wi-Fi Yes Yes CDMA f)perates at reduced power during mobile hotspot operation,
CDMA (EVDO) + Wi-Fi Yes Yes See section 2.2.2
#3 LTE + Wi-Fi Yes Yes Supported for mobile hotspot operation only.
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

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 head, body, and mobile hotspot simultaneous SAR
summations for the worst-case SAR transmitter configurations are presented in the tables below.
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The following Head position SAR summations for simultaneous evaluation are provided to demonstrate a CDMA
voice link with a simultaneous data link on LTE or Wi-Fi.

Evaluations for Simultaneous SAR, Head positions

Transmitter Stand-Alone 1 g SAR Values (W/kg) 1 g SAR Summations (W/kg)
Transmitter Combination #4 #4 #6 #6
o 59| cowamo | commsmo | TESNS | wirize | GAR: | uaims | cpuamer | cpwme:
Left Head Cheek 0.59 0.67 0.41 0.18 1.00 1.08 0.77 0.84
Left Head 15° Tilt 0.33 0.34 0.35 0.16 0.68 0.69 0.49 0.83
1.45
Right Head Cheek 063 | ®Re | 051 0.34 1.14 >1.60 1.06 1.32
(with Wi-Fi on)
Right Head 15° Tilt 0.33 0.26 0.49 0.10 0.82 0.75 0.43 0.36

The following Head position SAR summations for simultaneous evaluation are provided to demonstrate a CDMA
voice link with simultaneous data links for LTE (to the cellular network) and Wi-Fi (to client devices), which can

occur while the mobile hotspot functionality is enabled.’

Evaluations for Simultaneous SAR, Head positions
Mobile Hotspot functionality enabled
Transmitter Stand-Alone 1 g SAR Values (W/kg) lg SATV?/;JIZ; ;n U
Transmitter Combination #9 #9
£ CDMA 800 CDMA 1900 L a1t 12 Wi-Fi 2450 i || ko
Position (ILTE) Wi-Fi 2450 Wi-Fi 2450
Left Head Cheek 0.59 0.67 0.41 0.18 1.18 1.36
Left Head 15° Tilt 0.33 0.34 0.35 0.16 0.84 0.85
Right Head Cheek 0.63 0.98 0.51 0.34 1.48 >1.60
Right Head 15° Tilt 0.33 0.26 0.49 0.10 0.92 0.85

" Note that during typical operation, the CDMA transmitter power is reduced for mobile hotspot operation and the LTE transmitter power is
reduced as well for svLTE during mobile hotspot operation. The summations given are shown without CDMA power reduction enabled. As the
SAR summations show results below the compliance limit using SAR values from higher-power configurations than used during typical

operation, compliance with those reductions employed is implied.
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The following Body-Worn position SAR summations for simultaneous evaluation are provided to demonstrate a
CDMA voice link with a simultaneous data link on LTE or Wi-Fi.

Evaluations for Simultaneous SAR, Body-Worn positions

Transmitter Stand-Alone 1 g SAR Values (W/kg) 1 g SAR Summations (W/kg)
Transmitter Combination #4 #4 #6 #6
o 59 | oo | cowam | oS | weee | Ry | o | o | cowions
P 0.32 0.55 0.13 0.03 0.45 0.68 0.35 0.58
Do o B 0.29 0.71 0.18 0.04 0.47 0.89 0.33 0.75

The following Body-Worn position SAR summations for simultaneous evaluation are provided to demonstrate a
CDMA voice link with simultaneous data links for LTE (to the cellular network) and Wi-Fi (to client devices),
which can occur while the mobile hotspot functionality is enabled.®

Mobile Hotspot functionality enabled

Evaluations for Simultaneous SAR, Body-Worn positions

Transmitter Stand-Alone 1 g SAR Values (W/kg)

1 g SAR Summations

(W/kg)
Transmitter Combination #9 #9
Ban CDMA 800 + CDMA 1900 +
D I CDMA 800 cbma1goo | LTEBandi3 Wi-Fi 2450 LTEBand13+ | LTEBand13+
Position ILTE) Wi-Fi 2450 Wi-Fi 2450
Body Worn, Front of
phoneyzsfrcm Phantom 0.32 0.55 0.13 0.03 0.48 0.71
Body Worn, Back of
phoneyzs T LT 0.29 0.71 0.18 0.04 0.51 0.93

¥ Note that during typical operation, the CDMA transmitter power is reduced for mobile hotspot operation and the LTE transmitter power is
reduced as well for svLTE during mobile hotspot operation. The summations given are shown without CDMA power reduction enabled. As the
SAR summations show results below the compliance limit using SAR values from higher-power configurations than used during typical
operation, compliance with those reductions employed is implied.
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The following Mobile Hotspot (10 mm separation) position SAR summations for simultaneous evaluation are
provided to demonstrate a data link (over CDMA or LTE) with a simultaneous data link on Wi-Fi (to client
devices).

Evaluations for Simultaneous SAR, Mobile Hotspot (10 mm separation) positions
Mobile Hotspot functionality enabled
Transmitter Stand-Alone 1 g SAR Values (W/kg) 1 g SAR Summations (W/kg)
Transmitter Combination #7 #7 #8
Band _ + + an
o comamo | COVAINO | Lrcemara | weraso | AT | s | Temes
dge of
R 0.07 1.51 0 0.04 0.11 1.55 0.04
L 0 0 0.40 0 0.40 0.40 0.40
B DU 0.65 0.02 0.22 0 0.65 0.02 0.22
ight Edge of
DR 0.54 0.20 0.45 0.38 0.92 0.58 0.83
foont Surface of OO T 1.16 1.08 0.35 0.18 1.34 1.26 0.53
pack Surface of DUT 1.08 0.93 0.93 0.17 1.25 1.10 1.10

The following Mobile Hotspot (10 mm separation) position SAR summations for simultaneous evaluation are
provided to demonstrate a CDMA voice link with simultaneous data links for LTE (to the cellular network) and
Wi-Fi (to client devices), which can occur while the mobile hotspot functionality is enabled.

Evaluations for Simultaneous SAR, Mobile Hotspot (10 mm) position
Mobile Hotspot functionality enabled
Transmitter Stand-Alone 1 g SAR Values (W/kg) g SAI?V?/JILSTationS
Transmitter Combination #9 #9
220 CDMA 800 CDMA 1900 (L= B 4 Wi-Fi 2450 Eani| Niserey
Position (Reduced Power) GILTE) Wi-Fi 2450 Wi-Fi 2450
Bottom Edge of DUT
o By DL L 0.07 1.51 0 0.04 0.11 1.55
Top Edge of DUT
10 rfl?n frgril?:’hantom 0 0 0.28 0 0.28 0.28
Left Edge of DUT
LT Bdge of DUT 0.65 0.02 0.21 0 0.86 0.23
Right Edge of DUT
10 o fromm Phantom 0.54 0.20 0.25 0.38 1.37 0.83
Front Surface of DUT
Front Surface of OUT 1.16 1.08 0.22 0.18 1.56 1.48
Back Surface of DUT
pack surface of DUT 1.08 0.93 0.70 0.17 >1.60 >1.60
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The following body-adjacent position SAR summations with Lapdock™ for simultaneous evaluation are provided
to demonstrate a CDMA voice link with Wi-Fi, a cellular link with Wi-Fi for mobile hotspot operation, and CDMA
voice link with simultaneous data links for LTE (to the cellular network) and Wi-Fi (to client devices) for svLTE
during a mobile hotspot session.’

Evaluations for Simultaneous SAR, Lapdock against Body

Mobile Hotspot functionality enabled where applicable

Transmitter Stand-Alone 1 g SAR Values (W/kg) 1 g SAR Summations (W/kg)
Transmitter Combination #6 or #7 #6 or #7 #8 #9 #9
CDMA 800 + CDMA 1900 +

- EEI CDMA 800 CDMA1900 | LTEBand13 Wi-Fi 2450 CovASr | Coyatior [ LIRS0t | itEBand13+ | LTEBand13+
Position Wi-Fi 2450 Wi-Fi 2450

Bottom Surface of

Lapdf;,cr'](()mmfrom 0.44 0.47 0.08 0.01 0.45 0.48 0.09 0.53 0.56
antom

? Note that during typical operation, the CDMA transmitter power is reduced for mobile hotspot operation and the LTE transmitter power is

reduced as well for svLTE during mobile hotspot operation. The summations given are shown without CDMA or LTE power reduction enabled.
As the SAR summations show results below the compliance limit using SAR values from higher-power configurations than used during typical
operation, compliance with those reductions employed is implied.
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Per the preceding analysis, the following configurations and transmitter combinations required further investigation:

A. Right Cheek, CDMA 1900 + LTE Band 13 (svLTE)

B. Right Cheek, CDMA 1900 + LTE Band 13 + Wi-Fi 2450
(svLTE during mobile hotspot session)

C. Back of DUT 10 mm from Phantom, CDMA 800 + LTE Band 13 + Wi-Fi 2450
(svLTE during mobile hotspot session)

D. Back of DUT 10 mm from Phantom, CDMA 1900 + LTE Band 13 + Wi-Fi 2450
(svLTE during mobile hotspot session)

The guidelines provided in “SAR for Handsets with Multiple Transmitters” (KDB publication 648474 - D01
v01r03) were utilized for evaluation of the need for simultaneous transmission SAR testing. These guidelines direct
that if the SAR-to-peak location separation ratio (SPLSR) for a pair of antennas is < 0.3 then SAR evaluation for
simultaneous transmission is not required. Overlaid SAR plots, separation distances between RF peaks'’, and
demonstration of these calculations are provided below for each noted case.

Case A: Right Cheek, CDMA 1900 + LTE Band 13 (svLTE)

CDMA 1900 Right Head Chee SAR overlaid with LTE Band 13 Right Head Cheek SAR

Transmitter 1-g SAR
CDMA 1900 1.45
LTE Band 13 (svLTE) 0.51
Sum 1.95

Peak separation distance 9.046 cm
SPLSR 0.22

As the SPLSR is below 0.30, no measurements to determine the aggregate 1-g SAR were required for this case.

1 Calculations of peak separation distances were evaluated per SPEAG Technical Note “Calculation of the Distance between Two Hotspot”,
TN_110209_DASY_Calculate_HotSpot_Distance.pdf.
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Case B: Right Cheek, CDMA 1900 + LTE Band 13 + Wi-Fi 2450 (svLTE during mobile hotspot operation)

Investigation of this case revealed that the relative positions of the RF peaks resulted in SPLSR values to be much
greater than 0.30, and thus aggregate 1-g SAR measurements were required.

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 = 136 mm, Y = 56 mm, Z = 30 mm with a step size of X =8 mm, 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.

Aggregate 1-g SAR Measurement, Right Cheek
Transmitter StanEiV-\,IA;II(%r;e 19 SAR Values Aggregate 1 g (W/kg)
Sl CDMA1900 | LTE Band13 Wi-Fi 2450 LC'rDEMBA;;gOlos: Plot Pages
Position i (ETE) Wi-Fi 2450
Right Cheek 0.99 0.57 0.39 1.42 AT2-A75

Plots for these measurements and their three-way combination are provided in Appendix 6.

' Due to limitations in the DUT’s software at the time of evaluation, the operation of CDMA 1900 for this test was conducted with a power limit
reduction of 1.5 dB (for CDMA + Wi-Fi noted in section 2.2.2) instead of the intended 6 dB for operation during a mobile hotspot session. As
the aggregate SAR measurement demonstrates compliance at this higher power limit, compliance with the device operating at the intended
reduced power limit is implied.
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Cases C and D: Plots of individual transmitter RF peaks, Back of DUT 10 mm from Phantom

CDMA 80O

LTE Band 13

g

CDMA 1900 ——

Peak SAR location plots per transmitter (plots normalized for 0 dB to -3 dB from peak SAR value per transmitter)

Case C: Back of DUT 10 mm from Phantom, CDMA 800 + LTE Band 13 + Wi-Fi 2450
(svLTE during mobile hotspot operation)

CDMA 800 + LTE Band 13 + Wi-Fi 2450 SAR plots overlaid

Transmitter 1-g SAR Transmitter 1-g SAR Transmitter 1-g SAR
CDMA 800 1.08 CDMA 800 1.08 Wi-Fi 2450 0.17
LTE Band 13 (svLTE) 0.70 Wi-Fi 2450 0.17 LTE Band 13 (svLTE) 0.70
Sum 1.78 Sum 1.25 Sum 0.87

Peak separation distance 6.16 cm Peak separation distance 5.34 cm Peak separation distance 11.33 cm
SPLSR 0.29 SPLSR 0.23 SPLSR 0.08

As all SPLSR values are below 0.30 for each pair of transmitters, no measurements to determine the aggregate 1-g
SAR were required for this case.
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Case D: Back of DUT 10 mm from Phantom, CDMA 1900 + LTE Band 13 + Wi-Fi 2450
(svLTE during mobile hotspot operation)

CDMA 1900 + LTE Band 13 + Wi-Fi 2450 SAR plots overlaid

Transmitter 1-g SAR Transmitter 1-g SAR Transmitter 1-g SAR
CDMA 1900 (reduced power) 0.93 CDMA 1900 (reduced power) 0.93 Wi-Fi 2450 0.17
LTE Band 13 (svLTE) 0.70 Wi-Fi 2450 0.17 LTE Band 13 (svLTE) 0.70
Sum 1.63 Sum 1.10 Sum 0.87

Peak separation distance 12.83 cm Peak separation distance 3.78 cm Peak separation distance 11.33 cm
SPLSR 0.13 SPLSR 0.29 SPLSR 0.08

As all SPLSR values are below 0.30 for each pair of transmitters, no measurements to determine the aggregate 1-g
SAR were required for this case.
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