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Equipment Band & Mode Tx Frequency
Class
1 gm Body
W/kg
PCB GSM/GPRS/EDGE 850 824.20 - 848.80 MHz 0.63
PCB UMTS 850 826.40 - 846.60 MHz 0.98
PCB GSM/GPRS/EDGE 1900 | 1850.20 - 1909.80 MHz 1.08
PCB UMTS 1900 1852.4 - 1907.6 MHz 1.04
PCB LTE Band 5 (Cell) 824.7 - 848.3 MHz 0.73
DTS 2.4 GHz WLAN 2412 - 2472 MHz 0.49
NIl U-NII-1 5180 - 5240 MHz N/A
NIl U-NII-2A 5260 - 5320 MHz 0.61
NIl U-NII-2C 5500 - 5720 MHz 1.09
NIl U-NII-3 5745 - 5825 MHz 1.02
DSS/DTS Bluetooth 2402 - 2480 MHz <0.1
Simultaneous SAR per KDB 690783 D01v01r03: 1.57

This wireless portable device has been shown to be capable of compliance for localized specific absorption rate (SAR) for uncontrolled
environment/general population exposure limits specified in ANSI/IEEE C95.1-1992 and has been tested in accordance with the measurement
procedures specified in Section 1.7 of this report; for North American frequency bands only.

| attest to the accuracy of data. All measurements reported herein were performed by me or were made under my supervision and are correct
to the best of my knowledge and belief. | assume full responsibility for the completeness of these measurements and vouch for the
qualifications of all persons taking them. Test results reported herein relate only to the item(s) tested.

[
Randy Ortanez
President

[ELIGIBLE

The SAR Tick is an initiative of the Mobile Manufacturers Forum (MMF). While a product may be considered eligible, use of the SAR Tick logo requires an agreement with the MMF. Further
details can be obtained by emailing: sartick@mmfai.info.
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1 DEVICE UNDER TEST

1.1 Device Overview

Band & Mode Operating Modes Tx Frequency
GSM/GPRS/EDGE 850 Voice/Data 824.20 - 848.80 MHz
UMTS 850 Voice/Data 826.40 - 846.60 MHz
GSM/GPRS/EDGE 1900 Voice/Data 1850.20 - 1909.80 MHz
UMTS 1900 Voice/Data 1852.4 - 1907.6 MHz
LTE Band 5 (Cell) Data 824.7 - 848.3 MHz
2.4 GHz WLAN Data 2412 - 2472 MHz
U-NII-1 Data 5180 - 5240 MHz
U-NII-2A Data 5260 - 5320 MHz
U-NII-2C Data 5500 - 5720 MHz
U-NII-3 Data 5745 - 5825 MHz
Bluetooth Data 2402 - 2480 MHz
ANT+ Data 2402 - 2480 MHz

1.2 Power Reduction for SAR

This device uses a power reduction mechanism for SAR compliance. The power reduction mechanism is
activated when the device is used in close proximity to the user’s body. FCC KDB Publication 616217 D04v01r02
Section 6 was used as a guideline for selecting SAR test distances for this device. The reduced powers for the
power reduction mechanisms were confirmed via conducted power measurements at the RF port (See Section 8).

1.3  Nominal and Maximum Output Power Specifications

This device operates using the following maximum and nominal output power specifications. SAR values were
scaled to the maximum allowed power to determine compliance per KDB Publication 447498 D01v06.

1.3.1  Maximum Output Powers

Mode / Band Voice (dBm) Burst Average GMSK (dBm) Burst Average 8-PSK (dBm)
1 TX Slot 1TXSlot |2TXSlots |3 TX Slots |4 TX Slots | 1 TX Slot |2 TX Slots |3 TX Slots |4 TX Slots
GSM/GPRS/EDGE 850 MaXIrTlum 33.0 33.0 31.5 30.5 29.0 27.5 25.5 24.0 23.0
Nominal 32.5 32.5 31.0 30.0 28.5 27.0 25.0 23.5 22.5
GSM/GPRS/EDGE 1900 Maxm.1um 30.0 30.0 28.0 26.5 25.0 26.0 24.5 23.5 22.0
Nominal 29.5 29.5 27.5 26.0 24.5 25.5 24.0 23.0 21.5
Modulated Average (dBm)
Mode / Band 3GpPpP 3GPP 3GPP
WCDMA HSDPA HSUPA
Maximum 23.5 23.5 23.5
UMTS Band 5 (850 MHz) -
Nominal 23.0 23.0 23.0
Maximum 235 23.5 23.5
UMTS Band 2 (1900 MHz) -
Nominal 23.0 23.0 23.0
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Mode / Band Modulated Average
(dBm)
Maximum 23.5
LTE Band 5 (Cell
(Cell Nominal 23.0
Modulated Average
Mode / Band (dBm)
Ch. 1-11 Ch.12 Ch.13
|EEE 802.11b (2.4 GHz) Maximum 18.5 14.5 7.5
Nominal 18.0 14.0 7.0
IEEE 802.11g (2.4 GHz) MaX|rT1um 18.5 14.5 7.5
Nominal 18.0 14.0 7.0
|EEE 802.11n (2.4 GHz) Maximum 16.5 14.5 7.5
Nominal 16.0 14.0 7.0
Maximum 115
Bluetooth
uetoo Nominal 11.0
i 2.5
Bluetooth LE Maxnﬁum
Nominal 2.0

Mode / Band

Modulated Average
(dBm)

20 MHz Bandwidth

40 MHz Bandwidth

80 MHz Bandwidth

Maximum 15.5
IEEE 802.11a (5 GH
3l 2 Nominal 15.0
Maximum 15.5 12,5
IEEE 802.11n (5 GH
(5 GHz) Nominal 15.0 12.0
Maximum 15.5 12,5 11.5
IEEE 802.11ac (5 GH
ac (5 GH) Nominal 15.0 12.0 11.0

1.3.2 Reduced Output Powers — Proximity Sensor Active
Mode / Band Voice (dBm) Burst Average GMSK (dBm) Burst Average 8-PSK (dBm)
1 TX Slot 1TXSlot |2TXSlots |3 TX Slots |4 TX Slots | 1 TX Slot |2 TX Slots |3 TX Slots |4 TX Slots
GSM/GPRS/EDGE 850 Mawalum 25.5 25.5 24.0 22.5 21.5 20.5 18.0 17.0 15.5
Nominal 25.0 25.0 23.5 22.0 21.0 20.0 17.5 16.5 15.0
GSM/GPRS/EDGE 1900 Maxwum 23.0 23.0 20.5 18.5 17.0 19.0 17.0 15.5 14.5
Nominal 22.5 22.5 20.0 18.0 16.5 18.5 16.5 15.0 14.0
Modulated Average (dBm)
Mode / Band 3GPP 3GPP 3Grp
WCDMA HSDPA HSUPA
Maximum 20.0 20.0 20.0
UMTS Band 5 (850 MHz) -
Nominal 19.5 19.5 19.5
Maxi 14.0 13.0 13.0
UMTS Band 2 (1900 MHz) aximum
Nominal 13.5 12.5 12.5
Modulated A
Mode / Band odulated Average
(dBm)
Maximum 18.5
LTE Band 5 (Cell
(Cell Nominal 18.0
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Modulated Average

Mode / Band (dBm)
Ch. 1-11 Ch. 12 Ch. 13
|EEE 802.11b (2.4 GH2) Maxmum 14.5 14.5 7.5
Nominal 14.0 14.0 7.0
IEEE 802.11g (2.4 GHz2) Maxuﬁum 14.5 14.5 7.5
Nominal 14.0 14.0 7.0
|EEE 802.11n (2.4 GHz) Maxm.wum 14.5 14.5 7.5
Nominal 14.0 14.0 7.0

Modulated Average

Mode / Band (dBm)
20 MHz Bandwidth 40 MHz Bandwidth 80 MHz Bandwidth
Maxi 11.5
IEEE 802.11a (5 GHz) NZ’;TnuaT I
Maxi 11.5
IEEE 802.11n (5 GHz) NZ’;TnuaT 11.0
IEEE 802.11ac (5 GHz) l\l/l\liﬂ?nuarr 11(5) 11(5) 11(5)

14 DUT Antenna Locations

The overall diagonal dimension of the device is > 200 mm. A diagram showing the location of the device antennas
can be found in Appendix F. Exact antenna dimensions and separation distances are shown in the Technical
Descriptions in the FCC filing.

Table 1-1

Sides for SAR Testing
Mode Back Front Top Bottom Right Left
GPRS 850 Yes No Yes No No Yes
UMTS 850 Yes No Yes No No Yes
GPRS 1900 Yes No Yes No No Yes
UMTS 1900 Yes No Yes No No Yes
LTE Band 5 (Cell) Yes No Yes No No Yes
2.4 GHz WLAN Yes No Yes No Yes No
5 GHz WLAN Yes No Yes No Yes No
Bluetooth Yes No Yes No No No

Note: Per FCC KDB 616217 D04v01r01, particular DUT edges were not required to be evaluated for SAR based
on the SAR exclusion threshold in KDB 447498 D01v06.
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1.5 Simultaneous Transmission Capabilities

According to FCC KDB Publication 447498 D01v06, transmitters are considered to be transmitting simultaneously
when there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the DUT are shown in Figure
1-1 and are color-coded to indicate communication modes which share the same path. Modes which share the
same transmission path cannot transmit simultaneously with one another.

I Path 1 I Path 2 I
I GSM/GPRS/EDGE UMTS I I BT  WIFI [
Figure 1-1

Simultaneous Transmission Paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a simultaneous
transmission analysis according to FCC KDB Publication 447498 D01v06 4.3.2 procedures.

Table 1-2
Simultaneous Transmission Scenarios
No. Capable Transmit Configuration Body
1 UMTS + 2.4 GHz WI-FI Yes
2 UMTS + 5 GHz WI-FI Yes
3 UMTS + 2.4 GHz Bluetooth Yes
4 LTE + 2.4 GHz WI-FI Yes
5 LTE + 5 GHz WI-FI Yes
6 LTE + 2.4 GHz Bluetooth Yes
7 GSM/GPRS/EDGE + 2.4 GHz WI-FI Yes
8 GSM/GPRS/EDGE + 5 GHz WI-FI Yes
9 GSM/GPRS/EDGE + 2.4 GHz Bluetooth Yes

1. 2.4 GHz WLAN, 5 GHz WLAN, and 2.4 GHz Bluetooth share the same antenna path and cannot transmit
simultaneously.

2. All licensed modes share the same antenna path and cannot transmit simultaneously.

3. When the user utilizes multiple services in UMTS 3G mode it uses multi-Radio Access Bearer or multi
RAB. The power control is based on a physical control channel (Dedicated Physical Control Channel
[DPCCH]) and power control will be adjusted to meet the needs of both services. Therefore, the
UMTS+WLAN scenario also represents the UMTS Voice/DATA + WLAN Hotspot scenario.

1.6  Miscellaneous SAR Test Considerations
(A) WIFI/BT
Since U-NII-1 and U-NII-2A bands have the same maximum output power and the highest reported

SAR for U-NII-2A is less than 1.2 W/kg, SAR is not required for U-NII-1 band according to FCC KDB
248227 DO1v02.
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This device supports channel 1-13 for 2.4 GHz WLAN. However, due to the reduced output power for
channels 12 and 13, channels 1, 6, and 11 were considered for SAR testing per KDB 248227 D01v02r02.

This device supports IEEE 802.11ac with the following features:
a) Up to 80 MHz Bandwidth only
b) No aggregate channel configurations
¢) 1 Tx antenna output
d) 256 QAM is supported
e) TDWR and Band gap channels are supported

(B) Licensed Transmitter(s)

GSM/GPRS/EDGE DTM is not supported for US bands. Therefore, GSM Voice modes in this report do not
transmit simultaneously with GPRS/EDGE Data.

This device is only capable of QPSK HSUPA in the uplink. Therefore, no additional SAR tests are required
beyond that described for devices with HSUPA in KDB 941225 D0O1v03r01.

LTE SAR for the higher modulations and lower bandwidths were not tested since the maximum average
output power of all required channels and configurations was not more than 0.5 dB higher than the highest
bandwidth; and the reported LTE SAR for the highest bandwidth was less than 1.45 W/kg for all
configurations according to FCC KDB 941225 D05v02r04.

1.7  Guidance Applied

FCC KDB Publication 616217 D04v01r02 (SAR for laptop and tablets)

FCC KDB Publication 941225 D01v03r01, D05v02r04, DO6v02r01 (2G/3G/4G)

FCC KDB Publication 248227 D01v02r02 (SAR Considerations for 802.11 Devices)
FCC KDB Publication 447498 D0O1v06 (General SAR Guidance)

FCC KDB Publication 865664 D01v01r04, D02v01r02 (SAR Measurements up to 6 GHz)
October 2013 TCB Workshop Notes (GPRS Testing Considerations)

1.8 Device Serial Numbers

Several samples with identical hardware were used to support SAR testing. The manufacturer has confirmed that
the device(s) tested have the same physical, mechanical and thermal characteristics and are within operational
tolerances expected for production units. Power level was configured for testing via software only available to the
manufacturer (end user cannot control power level) per KDB 616217.

Max Serial Reduced
Number |Serial Number
GSM/GPRS/EDGE 850 12070 12070
UMTS 850 02469 12070
GSM/GPRS/EDGE 1900 02469 02881
UMTS 1900 02469 02881
LTE Band 5 (Cell) 02469 12070
2.4 GHz WLAN 11957 11957
5 GHz WLAN 12047 12047
Bluetooth 11957 -
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2 LTE INFORMATION

LTE Information

FCCID

A3LSMT585

Form Factor

Portable Tablet

Frequency Range of each LTE transmission band

LTE Band 5 (Cell) (824.7 - 848.3 MHz)

Channel Bandwidths

LTE Band 5 (Cell): 1.4 MHz, 3 MHz, 5 MHz, 10 MHz

Channel Numbers and Frequencies (MHz) Low Mid High
LTE Band 5 (Cell): 1.4 MHz 824.7 (20407) 836.5 (20525) 848.3 (20643)
LTE Band 5 (Cell): 3 MHz 825.5 (20415) 836.5 (20525) 847.5 (20635)
LTE Band 5 (Cell): 5 MHz 826.5 (20425) 836.5 (20525) 846.5 (20625)
LTE Band 5 (Cell): 10 MHz 829 (20450) 836.5 (20525) 844 (20600)
UE Category 4

Modulations Supported in UL QPSK, 16QAM

LTE MPR Permanently implemented per 3GPP TS 36.101

section 6.2.3~6.2.5? (manufacturer attestation to be YES

provided)

A-MPR (Additional MPR) disabled for SAR Testing? YES

LTE Release 10 Additional Information

This device does not support full CA features on 3GPP
Release 10. The following LTE Release 10 Features are not
supported: Carrier Aggregation, Relay, HetNet, Enhanced
MIMO, elCl, WIFI Offloading, MDH, eMBMA, Cross-Carrier
Scheduling, Enhanced SC-FDMA.
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3 INTRODUCTION |

The FCC and Innovation, Science, and Economic Development Canada have adopted the guidelines for
evaluating the environmental effects of radio frequency (RF) radiation in ET Docket 93-62 on Aug. 6, 1996 and
Health Canada Safety Code 6 to protect the public and workers from the potential hazards of RF emissions due to
FCC-regulated portable devices. [1]

The safety limits used for the environmental evaluation measurements are based on the criteria published by the
American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI C95.1-
1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3
kHz to 300 GHz [3] and Health Canada RF Exposure Guidelines Safety Code 6 [22]. The measurement
procedure described in IEEE/ANSI C95.3-2002 Recommended Practice for the Measurement of Potentially
Hazardous Electromagnetic Fields - RF and Microwave [4] is used for guidance in measuring the Specific
Absorption Rate (SAR) due to the RF radiation exposure from the Equipment Under Test (EUT). These criteria for
SAR evaluation are similar to those recommended by the International Committee for Non-lonizing Radiation
Protection (ICNIRP) in Biological Effects and Exposure Criteria for Radiofrequency Electromagnetic Fields,”
Report No. Vol 74. SAR is a measure of the rate of energy absorption due to exposure to an RF transmitting
source. SAR values have been related to threshold levels for potential biological hazards.

3.1 SAR Definition

Specific Absorption Rate is defined as the time derivative (rate) of the incremental energy (dU) absorbed by
(dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given density (p). Itis also
defined as the rate of RF energy absorption per unit mass at a point in an absorbing body (see Equation 3-1).

Equation 3-1
SAR Mathematical Equation

SAR:i(d_Uj :i(d_vj
dt \ dm dt \ pdv

SAR is expressed in units of Watts per Kilogram (W/kg).

2
sag = £
Y2,
where:
o = conductivity of the tissue-simulating material (S/m)
p = mass density of the tissue-simulating material (kg/m3)
E = Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the incident field in relation to the
dimensions and geometry of the irradiated organism, the orientation of the organism in relation to the polarity of field vectors, the presence of
reflecting surfaces, and whether conductive contact is made by the organism with a ground plane.[6]
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4 DOSIMETRIC ASSESSMENT

4.1 Measurement Procedure

The evaluation was performed using the following procedure compliant to
FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013:

1. The SAR distribution at the exposed side of the head or body was
measured at a distance no greater than 5.0 mm from the inner surface of
the shell. The area covered the entire dimension of the device-head and
body interface and the horizontal grid resolution was determined per
FCC KDB Publication 865664 D01v01r04 (See Table 4-1) and IEEE
1528-2013.

2. The point SAR measurement was taken at the maximum SAR region
determined from Step 1 to enable the monitoring of SAR

fluctuations/drifts during the 1g/10g cube evaluation. SAR at this fixed Figure 4-1
point was measured and used as a reference value. Samplg SAR Area
can

3. Based on the area scan data, the peak of the region with maximum SAR
was determined by spline interpolation. Around this point, a volume was assessed according to the
measurement resolution and volume size requirements of FCC KDB Publication 865664 D01v01r04 (See
Table 4-1) and IEEE 1528-2013. On the basis of this data set, the spatial peak SAR value was evaluated with
the following procedure (see references or the DASY manual online for more details):

a. SAR values at the inner surface of the phantom are extrapolated from the measured values along the
line away from the surface with spacing no greater than that in Table 4-1. The extrapolation was based on
a least-squares algorithm. A polynomial of the fourth order was calculated through the points in the z-axis
(normal to the phantom shell).

b. After the maximum interpolated values were calculated between the points in the cube, the SAR was
averaged over the spatial volume (1g or 10g) using a 3D-Spline interpolation algorithm. The 3D-spline is
composed of three one-dimensional splines with the “Not a knot” condition (in x, y, and z directions). The
volume was then integrated with the trapezoidal algorithm. One thousand points (10 x 10 x 10) were
obtained through interpolation, in order to calculate the averaged SAR.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR reference value, at the same location as step 2, was re-measured after the zoom scan was complete
to calculate the SAR drift. If the drift deviated by more than 5%, the SAR test and drift measurements were
repeated.

Table 4-1
Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04*

Maximum Zoom Scan Spatial
Maximum Area Scan | Maximum Zoom Scan Resolution (mm) Minimum Zoom Scan
Frequency Resolution (mm) Resolution (mm) Volume (mm)
(BXrenr AYares) (BXsoom BYsoom) Uniform Grid Graded Grid (%y,2)
Azyo0m(n) Azyoom(1)* Azyoom(n>1)*

<2GHz <15 <8 <5 <4 < 1.5%A;00m(N-1) >

2-3GHz <12 <5 <5 <4 < 1.5%A;00m(N-1) 230

3-4GHz <12 <5 <4 <3 < 1.5%A;00m(N-1) 228

4-5GHz <10 <4 <3 <25 < 1.5%A7,00m(n-1) >2!

5-6 GHz <10 <4 <2 <2 < 1.5%A7,00m(n-1) >2;

*Also compliant to IEEE 1528-2013 Table 6
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5 TEST CONFIGURATION POSITIONS ‘

5.1 Device Holder

The device holder is made out of low-loss POM material having the following dielectric parameters: relative
permittivity € = 3 and loss tangent & = 0.02.

5.2 SAR Testing for Tablet per KDB Publication 616217 D04v01r02

Per FCC KDB Publication 616217 D04v01r02, the back surface and edges of the tablet should be tested for SAR
compliance with the tablet touching the phantom. The SAR Exclusion Threshold in KDB 447498 D01v06 can be
applied to determine SAR test exclusion for adjacent edge configurations. The closest distance from the antenna
to an adjacent tablet edge is used to determine if SAR testing is required for the adjacent edges, with the adjacent
edge positioned against the phantom and the edge containing the antenna positioned perpendicular to the
phantom.

5.3 Proximity Sensor Considerations

This device uses a power reduction mechanism to reduce output powers in certain use conditions when the device
is used close the user’s body.

When the device’s antenna is within a certain distance of the user, the sensor activates and reduces the maximum
allowed output power. However, the sensor is not active when the device is moved beyond the sensor triggering
distance and the maximum output power is no longer limited. Therefore, additional evaluation is needed in the
vicinity of the triggering distance to ensure SAR is compliant when the device is allowed to operate at a non-
reduced output power level. FCC KDB Publication 616217 D04v01r02 Section 6 was used as a guideline for
selecting SAR test distances for this device at these additional test positions. Sensor triggering distance summary
data is included in Appendix G.

The sensor is designed to support sufficient detection range and sensitivity to cover regions of the sensors in all
applicable directions since the sensor entirely covers the antennas.
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6 RF EXPOSURE LIMITS
6.1 Uncontrolled Environment

UNCONTROLLED ENVIRONMENTS are defined as locations where there is the exposure of individuals who
have no knowledge or control of their exposure. The general population/uncontrolled exposure limits are
applicable to situations in which the general public may be exposed or in which persons who are exposed as a
consequence of their employment may not be made fully aware of the potential for exposure or cannot exercise
control over their exposure. Members of the general public would come under this category when exposure is not
employment-related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

6.2 Controlled Environment

CONTROLLED ENVIRONMENTS are defined as locations where there is exposure that may be incurred by
persons who are aware of the potential for exposure, (i.e. as a result of employment or occupation). In general,
occupational/controlled exposure limits are applicable to situations in which persons are exposed as a
consequence of their employment, who have been made fully aware of the potential for exposure and can
exercise control over their exposure. This exposure category is also applicable when the exposure is of a
transient nature due to incidental passage through a location where the exposure levels may be higher than the
general population/uncontrolled limits, but the exposed person is fully aware of the potential for exposure and can
exercise control over his or her exposure by leaving the area or by some other appropriate means.

Table 6-1
SAR Human Exposure Specified in ANSI/IEEE C95.1-1992 and Health Canada Safety Code 6

HUMAN EXPOSURE LIMITS
UNCONTROLLED CONTROLLED
ENYIROMMENT ENVIROMMENT
General Popuiation Qccupational
(Vka) or (mWig) (ko) or (miWig)
Peak Spatial Average SAR 16 a0
Head
Whole Body SAR 0.08 0.4
Peak SpatiaIAueragg SAR 40 20
Hands, Feet, Ankle, \Wrists, etc.

1. The Spatial Peak value of the SAR averaged over any 1 gram of tissue (defined as a tissue volume in the shape of a cube) and over
the appropriate averaging time.

2. The Spatial Average value of the SAR averaged over the whole body.

3. The Spatial Peak value of the SAR averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a cube) and
over the appropriate averaging time.
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7 FCC MEASUREMENT PROCEDURES

Power measurements for licensed transmitters are performed using a base station simulator under digital average
power.

7.1 Measured and Reported SAR

Per FCC KDB Publication 447498 D01v06, when SAR is not measured at the maximum power level allowed for
production units, the results must be scaled to the maximum tune-up tolerance limit according to the power
applied to the individual channels tested to determine compliance. For simultaneous transmission, the measured
aggregate SAR must be scaled according to the sum of the differences between the maximum tune-up tolerance
and actual power used to test each transmitter. When SAR is measured at or scaled to the maximum tune-up
tolerance limit, the results are referred to as reported SAR. The highest reported SAR results are identified on the
grant of equipment authorization according to procedures in KDB 690783 D01v01r03.

7.2 3G SAR Test Reduction Procedure

In FCC KDB Publication 941225 D01v03r01, certain transmission modes within a frequency band and wireless
mode evaluated for SAR are defined as primary modes. The equivalent modes considered for SAR test reduction
are denoted as secondary modes. When the maximum output power including tune-up tolerance specified for
production units in a secondary mode is
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74.2 Body SAR Measurements

SAR for body exposure configurations is measured using the 12.2 kbps RMC with the TPC bits all “1s”.
The 3G SAR test reduction procedure is applied to other spreading codes and multiple DPDCH,,
configurations supported by the handset with 12.2 kbps RMC as the primary mode. Otherwise, SAR is
measured using an applicable RMC configuration with the corresponding spreading code or DPDCH,, for
the highest reported SAR configuration in 12.2 kbps RMC.

7.4.3 SAR Measurements with Rel 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body configurations with 12.2 kbps RMC as
the primary mode. Otherwise, Body SAR for HSDPA is measured using an FRC with H-Set 1 in Sub-test
1 and a 12.2 kbps RMC configured in Test Loop Mode 1, for the highest reported SAR configuration in
12.2 kbps RMC without HSDPA. Handsets with both HSDPA and HSUPA are tested according to
Release 6 HSPA test procedures.

7.4.4 SAR Measurements with Rel 6 HSUPA

The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body configurations
with 12.2 kbps RMC as the primary mode. Otherwise, Body SAR for HSPA is measured with E-DCH Sub-
test 5, using H-Set 1 and QPSK for FRC and a 12.2 kbps RMC configured in Test Loop Mode 1 and power
control algorithm 2, according to the highest reported body SAR configuration in 12.2 kbps RMC without
HSPA.

When VOIP applies to head exposure, the 3G SAR test reduction procedure is applied with 12.2 kbps RMC

as the primary mode; otherwise, the same HSPA configuration used for body SAR measurements are
applied to head exposure testing.

SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r04 publication. Establishing connections with base
station simulators ensure a consistent means for testing SAR and are recommended for evaluating SAR [4]. The
R&S CMW500 or Anritsu MT8820C simulators are used for LTE output power measurements and SAR testing.
Closed loop power control was used so the UE transmits with maximum output power during SAR testing. SAR
tests were performed with the same number of RB and RB offsets transmitting on all TTI frames (maximum TTI).

7.51 Spectrum Plots for RB Configurations

A properly configured base station simulator was used for SAR tests and power measurements.
Therefore, spectrum plots for RB configurations were not required to be included in this report.
7.5.2 MPR

MPR is permanently implemented for this device by the manufacturer. The specific manufacturer target
MPR is indicated alongside the SAR results. MPR is enabled for this device, according to 3GPP
TS36.101 Section 6.2.3 — 6.2.5 under Table 6.2.3-1.

7.5.3 A-MPR

A-MPR (Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station
simulator.
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754 Required RB Size and RB Offsets for SAR Testing
According to FCC KDB 941225 D05v02r04:

a. Per Section 5.2.1, SAR is required for QPSK 1 RB Allocation for the largest bandwidth

i. The required channel and offset combination with the highest maximum output power is
required for SAR.

ii. When the reported SAR is < 0.8 W/kg, testing of the remaining RB offset configurations
and required test channels is not required. Otherwise, SAR is required for the remaining
required test channels using the RB offset configuration with highest output power for that
channel.

iii. When the reported SAR for a required test channel is > 1.45 W/kg, SAR is required for all
RB offset configurations for that channel.

b. Per Section 5.2.2, SAR is required for 50% RB allocation using the largest bandwidth following
the same procedures outlined in Section 5.2.1.

c. Per Section 5.2.3, QPSK SAR is not required for the 100% allocation when the highest maximum
output power for the 100% allocation is less than the highest maximum output power of the 1 RB
and 50% RB allocations and the reported SAR for the 1 RB and 50% RB allocations is < 0.8
W/kg.

d. Per Section 5.2.4 and 5.3, SAR tests for higher order modulations and lower bandwidths
configurations are not required when the conducted power of the required test configurations
determined by Sections 5.2.1 through 5.2.3 is less than or equal to %2 dB higher than the
equivalent configuration using QPSK modulation and when the QPSK SAR for those
configurations is <1.45 W/kg.

7.6  SAR Testing with 802.11 Transmitters

The normal network operating configurations of 802.11 transmitters are not suitable for SAR measurements.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable variations
in SAR results. The SAR for these devices should be measured using chipset based test mode software to
ensure the results are consistent and reliable. See KDB Publication 248227 D01v02r02 for more details.

7.6.1 General Device Setup

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters.

A periodic duty factor is required for current generation SAR systems to measure SAR. When 802.11 frame
gaps are accounted for in the transmission, a maximum transmission duty factor of 92 - 96% is typically
achievable in most test mode configurations. A minimum transmission duty factor of 85% is required to avoid
certain hardware and device implementation issues related to wide range SAR scaling. The reported SAR is
scaled to 100% transmission duty factor to determine compliance at the maximum tune-up tolerance limit.

7.6.2 U-NII-1 and U-NII-2A

For devices that operate in both U-NII-1 and U-NII-2A bands, when the same maximum output power is
specified for both bands, SAR measurement using OFDM SAR test procedures is not required for U-NII-1
unless the highest reported SAR for U-NII-2A is > 1.2 W/kg. When different maximum output powers are
specified for the bands, SAR measurement for the U-NIl band with the lower maximum output power is not
required unless the highest reported SAR for the U-NIl band with the higher maximum output power, adjusted
by the ratio of lower to higher specified maximum output power for the two bands, is > 1.2 W/kg.
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7.6.3  U-NII-2C and U-NII-3

The frequency range covered by U-NII-2C and U-NII-3 is 380 MHz (5.47 — 5.85 GHz), which requires a
minimum of at least two SAR probe calibration frequency points to support SAR measurements. When
Terminal Doppler Weather Radar (TDWR) restriction applies, the channels at 5.60 — 5.65 GHz in U-NII-2C
band must be disabled with acceptable mechanisms and documented in the equipment certification. Unless
band gap channels are permanently disabled, SAR must be considered for these channels. Each band is
tested independently according to the normally required OFDM SAR measurement and probe calibration
frequency points requirements.

7.6.4 2.4 GHz SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial
test position procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure
configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that position using the next highest
measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third
channel; i.e., all channels require testing.

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,
adjusted by the ratio of the OFDM to DSSS specified maximum output power, is >1.2 W/kg. When SAR is
required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.

7.6.5 OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz and 5 GHz bands, when the same maximum output power was specified for multiple OFDM
transmission mode configurations in a frequency band or aggregated band, SAR is measured using the
configuration with the largest channel bandwidth, lowest order modulation and lowest data rate. When the
maximum output power of a channel is the same for equivalent OFDM configurations; for example, 802.11a,
802.11n and 802.11ac or 802.11g and 802.11n with the same channel bandwidth, modulation and data rate
etc., the lower order 802.11 mode i.e., 802.11a, then 802.11n and 802.11ac or 802.11g then 802.11n, is used
for SAR measurement. When the maximum output power are the same for multiple test channels, either
according to the default or additional power measurement requirements, SAR is measured using the channel
closest to the middle of the frequency band or aggregated band. When there are multiple channels with the
same maximum output power, SAR is measured using the higher number channel.
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7.6.6 Initial Test Configuration Procedure

For OFDM, in both 2.4 and 5 GHz bands, an initial test configuration is determined for each frequency band
and aggregated band, according to the transmission mode with the highest maximum output power specified
for SAR measurements. When the same maximum output power is specified for multiple OFDM transmission
mode configurations in a frequency band or aggregated band, SAR is measured using the configuration(s)
with the largest channel bandwidth, lowest order modulation, lowest data rate and lowest order IEEE 802.11
mode. The channel of the transmission mode with the highest average RF output conducted power will be the
initial test configuration.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported SAR
result is < 1.2 W/kg or all channels are measured. When there are multiple untested channels having the
same subsequent highest average RF output power, the channel with higher frequency from the lowest
802.11 mode is considered for SAR measurements (See Section 7.6.5).

7.6.7 Subsequent Test Configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position procedure. When the highest reported SAR
(for the initial test configuration), adjusted by the ratio of the specified maximum output power of the
subsequent test configuration to initial test configuration, is < 1.2 W/kg, no additional SAR tests for the
subsequent test configurations are required.
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RF CONDUCTED POWERS

8.1 GSM Conducted Powers

Table 8-1
Maximum Conducted Powers

Maximum Burst-Averaged Output Power

Voice GPRS/EDGE Data EDGE Data
(GMSK) (8-PSK)
GSM GPRS GPRS GPRS EDGE EDGE
[dBm]
Channel cs
(1 Slot)
128 3215 3248 | 30.92 | 3010 | 28.87 | 27.13 | 2548 | 23.96 | 22.96
GSM 850 190 32.26 3250 | 31.25 | 30.28 | 28.79 | 27.24 | 2550 | 24.00 | 22.88
251 32.37 3249 | 31.05 | 30.25 | 28.80 | 27.23 | 2547 | 23.97 | 2293
512 29.17 2961 | 27.55 | 26.20 | 24.68 | 2565 | 24.10 | 22.97 | 21.78
GSM 1900 661 29.38 29.87 | 27.86 | 26.43 | 24.73 | 25.93 | 24.38 | 2321 | 21.90
810 29.41 29.77 | 27.76 | 26.26 | 24.58 | 2587 | 24.20 | 23.06 | 21.81

Calculated Maximum Frame-Averaged Output Power

Voice GPRS/EDGE Data EDGE Data
(GMSK) (8-PSK)
GSM GPRS GPRS GPRS EDGE EDGE
[dBm]
Channel cs
(1 Slot)
128 23.12 2345 | 2490 | 25.84 | 25.86 | 18.10 | 19.46 [ 19.70 | 19.95
GSM 850 190 23.23 2347 | 2523 | 26.02 | 2578 | 18.21 | 19.48 | 19.74 | 19.87
251 23.34 2346 | 2503 | 2599 | 2579 | 1820 | 19.45 | 19.71 | 19.92
512 20.14 2058 | 21.53 | 21.94 | 2167 | 16.62 | 18.08 | 18.71 | 18.77
GSM 1900 661 20.35 20.84 | 21.84 | 2217 | 21.72 | 16.90 | 18.36 | 18.95 | 18.89
810 20.38 20.74 | 21.74 | 22.00 | 21.57 | 16.84 | 18.18 | 18.80 | 18.80

GSM 850 Frame 23.47 23.47 24.98 25.74 25.49 17.97 18.98 19.24 19.49

GSM 1900 Ava.-Targets: B4 20.47 | 2148 | 21.74 | 21.49 | 1647 | 17.98 | 18.74 | 18.49
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Table 8-2
Reduced Conducted Powers — Proximity Sensor Active

Maximum Burst-Averaged Output Power

- GPRS/EDGE Data EDGE Data
oice (GMSK) (8-PSK)

GSM  GPRS GPRS GPRS EDGE EDGE

[dBm] [dBm] [dBm] [dBm] [dBm]  [dBm]

Chepne! cs 1Tx  2Tx  37Tx 2Tx  37Tx

(1 Slot) Slot Slot Slot Slot Slot
GSM 850 190 2550 | 2549 | 2377 | 21.91 | 2068 | 1978 | 17.47 | 1638 | 14.94
251 2549 | 2545 | 2374 | 2191 | 2069 | 19.74 | 17.43 | 1625 | 1486
512 2226 | 2243 | 19.84 | 1811 | 1658 | 1851 | 16.66 | 1514 [ 14.13
GSM 1900 661 2241 | 2261 | 1099 | 1842 | 1689 | 1880 | 1679 | 1537 [ 1432
810 2223 | 2229 | 19.92 | 1825 | 1657 | 1861 | 1665 | 15.18 | 13.88

Calculated Maximum Frame-Averaged Output Power

GPRS/EDGE Data EDGE Data

Vet (GMSK) (8-PSK)

GSM  GPRS GPRS GPRS EDGE EDGE

[dBm]  [dBm] [dBm] [dBm] [dBm]  [dBm]

Chanse! cs 1Tx  2Tx  37Tx 2Tx  37Tx

(1 Slot) Slot Slot Slot Slot Slot

128

GSM 850 190 16.47 16.46 | 17.75 | 17.65 | 17.67 | 10.75 | 11.45 | 1212 | 11.93
251 16.46 16.42 | 17.72 | 17.65 | 17.68 | 10.71 | 11.41 | 11.99 | 11.85
512 13.23 1340 | 1382 | 13.85 | 1357 | 9.48 | 10.64 | 10.88 | 11.12
GSM 1900 661 13.38 13.58 | 13.97 | 1416 | 13.88 | 977 | 1077 | 11.11 | 11.31
810 13.20 1326 | 1390 | 1399 | 1356 [ 958 [ 10.63 [ 10.92 | 10.87
GSM 850 Fram 15,97 15.97 | 17.48 | 17.74 | 17.99 | 10.97 | 11.48 | 12.24 | 11.99
GSM 1900 Ave-Targets: BEEEWYe 13.47 | 13.98 | 13.74 | 13.49 9.47 10.48 | 10.74 | 10.99

Note:

1. Both burst-averaged and calculated frame-averaged powers are included. Frame-averaged power was
calculated from the measured burst-averaged power by converting the slot powers into linear units and
calculating the energy over 8 timeslots.

2. GPRS/EDGE (GMSK) output powers were measured with coding scheme setting of 1 (CS1) on the base
station simulator. CS1 was configured to measure GPRS output power measurements and SAR to
ensure GMSK modulation in the signal. Our Investigation has shown that CS1 - CS4 settings do not have
any impact on the output levels or modulation in the GPRS modes.

3. EDGE (8-PSK) output powers were measured with MCS7 on the base station simulator. MCS7 coding
scheme was used to measure the output powers for EDGE since investigation has shown that choosing
MCS7 coding scheme will ensure 8-PSK modulation. It has been shown that MCS levels that produce
8PSK modulation do not have an impact on output power.

GSM Class: B
GPRS Multislot class: 33 (Max 4 Tx uplink slots)
EDGE Multislot class: 33 (Max 4 Tx uplink slots)
DTM Multislot Class: N/A

Base Station Simulator |« RF Connector > Wirelgss
Device
Figure 8-1
Power Measurement Setup
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8.2 UMTS Conducted Powers

Table 8-3
Maximum Conducted Powers

R?;fe:; < ETRPEE  Cellular Band [dBm] PCS Band [dBm] 3GPP
i Subtest MPR [dB]
Version 4132 | 4183 | 4233 | 9262 | 9400 | 9538
99 wopya |12:2Kbps RMC | 2319 | 23.11 | 2301 | 2262 | 2287 | 22.96 -
99 12.2kbps AMR | 2321 | 2325 | 23.08 | 22.84 | 23.03 | 23.10 -
6 Subtest 1 | 23.11 | 23.04 | 22.90 | 2266 | 22.90 | 22.93 0
6 Heppa | Subtest2 | 23.14 | 2305 | 2208 | 2270 | 2293 | 2207 0
6 Subtest3 | 2222 | 2218 | 22.16 | 21.86 | 2209 | 2213 | 05
6 Subtest4 | 22.23 | 2214 | 2202 | 2189 | 2210 | 2214 | 05
6 Subtest 1 | 2228 | 22.21 | 22.08 | 21.92 | 22.09 | 22.20 0
6 Subtest2 | 21.31 | 21.23 | 21.11 | 2091 | 21.10 | 21.15 2
6 HSUPA | Subtest3 | 2220 | 2216 | 2202 | 21.84 | 2208 | 22.13 1
6 Subtest4 | 21.30 | 21.22 | 21.12 | 20.85 | 21.08 | 21.16 2
6 Subtest5 | 23.01 | 23.03 | 2287 | 2254 | 2280 | 22.84 0

Table 8-4
Reduced Conducted Powers — Proximity Sensor Active

R3?PP 3GPP 34.121 Cellular Band [dBm] PCS Band [dBm] 3GPP
elease Subtest MPR [dB]
Version 4132 | 4183 | 4233 | 9262 | 9400 | 9538
99 12.2kbps RMC | 19.13 | 19.12 | 19.09 | 13.71 | 13.31 | 13.70 -
WCDMA
99 12.2kbps AMR | 19.27 | 19.13 | 19.20 | 13.61 | 13.24 | 13.59 §
6 Subtest 1 19.12 | 19.00 | 19.01 | 11.41 | 11.25 | 11.00
6 Subtest 2 1911 | 19.02 | 19.07 | 11.28 | 11.06 | 11.01
HSDPA
6 Subtest 3 19.18 | 19.09 | 19.04 | 11.17 | 10.94 | 10.58 05
6 Subtest 4 1919 | 19.07 | 19.05 | 11.19 | 1097 | 10.62 05
6 Subtest 1 18.18 | 18.10 | 18.07 | 12.92 | 12.88 | 12.49 0
6 Subtest 2 18.21 | 18.07 | 18.04 | 1278 | 1275 | 12.32 2
6 HSUPA Subtest 3 1823 | 1811 | 1814 | 12.85 | 12.82 | 12.42 1
6 Subtest 4 18.24 | 1815 | 1813 | 12.72 | 12.68 | 12.24 2
6 Subtest 5 18.25 | 18.12 | 1814 | 12.74 | 12.88 | 12.29 0

This device does not support DC-HSDPA.

It is expected by the manufacturer that MPR for some HSPA subtests may be up to 1 dB more than specified by
3GPP, but also as low as 0 dB according to the chipset implementation in this model.

Base Station Simulator |« RF Connector ~
Device
Figure 8-2
Power Measurement Setup
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8.3 LTE Conducted Powers
8.3.1 LTE Band 5 (Cell)
Table 8-5
LTE Band 5 (Cell) Conducted Powers - 10 MHz Bandwidth
LTE Band 5 (Cell)
10 MHz Bandwidth
Mid Channel
2052
Modulation | RBSize | RB Offset (336?: IV‘Isz) MP';Q‘F',';"‘[’:;] per MPR [dB]
Conducted Power
[dBm]

1 0 23.02 0
1 25 22.98 0 0
1 49 22.97 0
QPSK 25 0 22.09 1
25 12 22.06 1
25 25 22.00 0-1 1
50 0 22.08 1
1 0 22.02 1
1 25 21.95 0-1 1
1 49 21.91 1
16QAM 25 0 21.08 2
25 12 21.09 2
25 25 21.05 02 2
50 0 21.14 2

Note: LTE Band 5 (Cell) at 10 MHz bandwidth does not support three non-overlapping channels. Per KDB
Publication 941225 D05v02, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the middle channel of the group of overlapping channels should be selected for testing.

Table 8-6
LTE Band 5 (Cell) Conducted Powers - 5 MHz Bandwidth
LTE Band 5 (Cell)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 20425 20525 20625 MPR Allowed per MPR [dB]
(826.5 MHz) (836.5 MHz) (846.5 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 23.19 23.02 23.00 0
1 12 23.16 23.04 22.98 0 0
1 24 23.22 23.05 23.01 0
QPSK 12 0 2217 2213 21.97 1
12 6 22.18 2212 21.96 01 1
12 13 22.16 22.10 21.98 1
25 0 22.18 22.11 21.95 1
1 0 22.06 22.00 21.71 1
1 12 21.98 21.97 21.68 0-1 1
1 24 21.99 21.99 21.66 1
16QAM 12 21.24 21.16 20.97 2
12 21.20 21.14 20.95 2
12 13 21.21 21.17 20.96 02 2
25 21.18 21.14 21.02 2
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Table 8-7

LTE Band 5 (Cell) Conducted Powers - 3 MHz Bandwidth

LTE Band 5 (Cell)
3 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 20415 20525 20635 MPR Allowed per
Modulation | RBSize | RB Offset (825.5 MHz) (836.5 MHz) (847.5 MHz) 3GPP [dB] ° MERIGE]
Conducted Power [dBm]
1 0 23.32 23.19 23.04 0
1 7 23.31 23.18 23.01 0 0
1 14 23.29 23.17 23.00 0
QPSK 8 0 22.15 22.10 21.93 1
8 4 22.14 22.08 21.92 1
8 7 22.17 22.10 21.90 01 1
15 0 22.19 2212 21.98 1
1 0 22.25 22.29 22.11 1
1 7 22.17 22.21 22.09 0-1 1
1 14 22.28 22.23 22.08 1
16QAM 8 0 21.17 21.07 20.90 2
8 4 21.16 21.06 20.92 02 2
8 7 21.15 21.09 20.87 2
15 0 21.21 21.14 20.97 2
Table 8-8
LTE Band 5 (Cell) Conducted Powers - 1.4 MHz Bandwidth
LTE Band 5 (Cell)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
. . MPR Allowed per
Modulation | RBSize | RB Offset (32:.0'7 (I:I.Ile) (83"(;?55 fwst) (a4§.?ﬁuz) 3GPP [dB] ° AR
Conducted Power [dBm]
1 0 23.26 22.98 22.84 0
1 2 23.22 22.99 22.83 0
1 5 23.24 22.97 22.82 0
QPSK 3 0 23.20 23.14 22.89 0 0
3 2 23.23 23.16 22.92 0
3 3 23.21 23.15 22.90 0
6 0 22.21 22.08 21.92 0-1 1
1 0 22.02 22.19 21.76 1
1 2 21.99 22.16 21.79 1
1 5 22.08 22.11 21.75 0-1 1
16QAM 3 0 22.04 22.02 21.88 1
3 2 22.09 22.00 21.91 1
3 3 22.06 21.98 21.87 1
6 0 21.13 21.12 20.90 0-2 2
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Table 8-9
LTE Band 5 (Cell) Reduced Conducted Powers - 10 MHz Bandwidth — Proximity Sensor Active

LTE Band 5 (Cell)
10 MHz Bandwidth
Mid Channel
20525
MPR All
Modulation | RBSize | RB Offset (836.5 MHz) 3GP;"‘[':;] per MPR [dB]
Conducted Power
[dBm]
1 0 18.24 0
1 25 18.12 0 0
1 49 18.10 0
QPSK 25 0 18.15 0
25 12 18.14 0-1 0
25 25 18.10 0
50 0 18.13 0
1 0 18.07 0
1 25 17.94 0-1 0
1 49 17.96 0
16QAM 25 0 18.11 0
25 12 18.13 02 0
25 25 18.09 0
50 0 18.14 0

Note: LTE Band 5 (Cell) at 10 MHz bandwidth does not support three non-overlapping channels. Per KDB
Publication 941225 D05v02, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the middle channel of the group of overlapping channels should be selected for testing.

Table 8-10
LTE Band 5 (Cell) Reduced Conducted Powers - 5 MHz Bandwidth — Proximity Sensor Active

LTE Band 5 (Cell)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
’ ; 20425 20525 20625 MPR Allowed per
LEEEED || [ROED || HEE (826.5 MHz) (836.5 MHz) (846.5 MHz) 3GPP [dB] P MERICE]
Conducted Power [dBm]
1 0 18.33 18.27 18.15 0
1 12 18.29 18.34 18.11 0 0
1 24 18.28 18.30 18.07 0
QPSK 12 0 18.20 18.13 18.05 0
12 6 18.18 18.12 18.00 o1 0
12 13 18.17 18.10 17.98 0
25 0 18.20 18.13 18.01 0
1 0 18.11 18.03 17.83 0
1 12 18.06 17.97 17.80 0-1 0
1 24 18.04 17.95 17.78 0
16QAM 12 0 18.11 18.09 17.95 0
12 6 18.11 18.08 17.94 02 0
12 13 18.09 18.05 17.92 0
25 0 18.18 18.11 17.97 0
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Table 8-11

LTE Band 5 (Cell) Reduced Conducted Powers - 3 MHz Bandwidth — Proximity Sensor Active

LTE Band 5 (Cell)
3 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 20415 20525 20635 MPR Allowed per
Modulation | RBSize | RB Offset (825.5 MHz) (836.5 MHz) (847.5 MHz) 3GPP [dB] ° RIARIEE
Conducted Power [dBm]
1 0 18.27 18.22 18.11 0
1 7 18.21 18.18 18.08 0 0
1 14 18.29 18.17 18.10 0
QPSK 8 0 18.20 18.15 17.98 0
8 4 18.19 18.11 17.97 0
8 7 18.18 18.12 17.99 01 0
15 0 18.22 18.17 18.05 0
1 0 18.25 18.14 18.09 0
1 7 18.26 18.12 18.05 0-1 0
1 14 18.28 18.17 18.07 0
16QAM 8 0 18.14 18.16 17.96 0
8 4 18.16 18.14 17.91 02 0
8 7 18.15 18.15 17.93 0
15 0 18.19 18.19 17.98 0
Table 8-12

LTE Band 5 (Cell)

Reduced Conducted Powers — 1.4 MHz Bandwidth — Proximity Sensor Active

LTE Band 5 (Cell)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 20407 2052 2| MPR Allowed per
Modulation | RBSize | RB Offset (824?7 (;IIHz) (836?: M5Hz) (848?36::Hz) 3GPP [dB] g MERICE]
Conducted Power [dBm]
1 0 18.16 18.16 17.80 0
1 2 18.14 18.14 17.76 0
1 5 18.13 18.17 17.78 0 0
QPSK 3 0 18.27 18.12 17.95 0
3 2 18.28 18.16 18.00 0
3 3 18.27 18.14 17.92 0
6 0 18.24 18.14 17.97 0-1 0
1 0 18.22 18.15 17.96 0
1 2 18.16 18.14 17.84 0
1 5 18.03 18.17 17.89 0-1 0
16QAM 3 0 18.03 18.20 17.77 0
3 2 18.05 18.24 17.79 0
3 3 18.03 18.23 17.76 0
6 0 18.20 18.19 17.85 0-2 0
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8.4 WLAN Conducted Powers

Table 8-13
2.4 GHz WLAN Maximum Average RF Power

2.4 GHz Conducted Power

[dBm]
Freq [MHz] | Channel

IEEE Transmission Mode

802.11b 802.11g
2412 1 18.26 18.16
2437 6 17.58 17.88
2462 11 17.97 18.39
Table 8-14

2.4 GHz WLAN Reduced Average RF Power — Proximity Sensor Active

2.4 GHz Conducted Power

[dBm]
Freq [MHz] | Channel

IEEE Transmission Mode

802.11b 802.11g 802.11n
2412 1 13.73 14.46 14.16
2437 6 13.63 13.01 12.82
2462 11 13.70 14.19 13.94
Table 8-15
5 GHz WLAN Maximum Average RF Power
5 GHz (20 MHz)
Conducted Power [dBm]
Freq [MHz] | Channel
IEEE Transmission Mode
802.11a 802.11n 802.11ac
5180 36 15.41 15.03 14.66
5200 40 14.88 15.46 14.79
5220 44 14.96 14.74 15.01
5240 48 14.96 15.42 14.50
5260 52 14.98 14.64 14.55
5280 56 15.28 14.79 14.54
5300 60 15.44 15.22 14.96
5320 64 14.56 14.52 14.67
5500 100 14.95 15.45 15.03
5600 120 15.01 14.62 14.54
5620 124 14.80 14.66 15.22
5720 144 15.32 14.15 15.07
5745 149 15.08 14.56 14.90
5785 157 14.55 15.32 14.98
5825 165 15.07 14.57 14.50
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Table 8-16
5 GHz WLAN Reduced Average RF Power — Proximity Sensor Active

5 GHz (80 MHz)
Conducted Power [dBm]
Freq [MHz] | Channel
IEEE Transmission Mode
802.11ac
5210 42 10.55
5290 58 10.53
5530 106 10.59
5610 122 10.60
5690 138 10.56
5775 155 10.61

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02:

Power measurements were performed for the transmission mode configuration with the highest maximum
output power specified for production units.

For transmission modes with the same maximum output power specification, powers were measured for
the largest channel bandwidth, lowest order modulation and lowest data rate.

For transmission modes with identical maximum specified output power, channel bandwidth, modulation
and data rates, power measurements were required for all identical configurations.

For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with
multiple mid-band channels, due to an even number of channels, both channels were measured.

The bolded data rate and channel above were tested for SAR.

Anritzu Anritsu MLZ4954

EUT 1| mAZa1B Power Meter
Fower Sensar

Figure 8-3
Power Measurement Setup for Bandwidths < 50 MHz

AilEnt WA

EUT ;
CnaR Cahle Signal Anabyzer

Figure 8-4
Power Measurement Setup for Bandwidths > 50 MHz
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8.5 Bluetooth Conducted Powers

Avg Conducted
Frequency 25 Channel Power
[MHz] il No.
[Mbps] [dBm] [mW]
2402 1.0 0 11.43 13.890
2441 1.0 39 11.36 13.687
2480 1.0 78 9.55 9.005
2402 2.0 0 8.22 6.639
2441 2.0 39 8.14 6.522
2480 2.0 78 6.15 4.119
2402 3.0 0 8.23 6.655
2441 3.0 39 8.07 6.412
2480 3.0 78 6.22 4.187
Agilent M4D010A Bluetooth
Signaling Test Set
L d
Agilent MxA i EUT
signal Analyzer

Figure 8-5

Power Measurement Setup
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9 SYSTEM VERIFICATION

9.1 Tissue Verification

Table 9-1
Measured Tissue Properties
Calibrated for Tis;‘::i:emp Measured Measured Measured TARGET TARGET
Tests Performed | Tissue Type Calibrat?on Frequency Conductivity, Dielectric Conductivity, Dielectric %dev o %dev €
on: o (MHz) o (S/m) Constant, € g (S/m) Constant, €

820 0.992 54.450 0.969 55.258 2.37% -1.46%

3/31/2016 835B 22.9 835 1.006 54.308 0.970 55.200 3.71% -1.62%
850 1.021 54.164 0.988 55.154 3.34% -1.79%

1850 1.517 51.633 1.520 53.300 -0.20% -3.13%

3/19/2016 1900B 21.5 1880 1.554 51.563 1.520 53.300 2.24% -3.26%
1910 1.591 51.482 1.520 53.300 4.67% -3.41%

2400 1.899 51.042 1.902 52.767 -0.16% -3.27%

4/11/2016 24508 23.3 2450 1.964 50.888 1.950 52.700 0.72% -3.44%
2500 2.030 50.725 2.021 52.636 0.45% -3.63%

2400 1.971 51.610 1.902 52.767 3.63% -2.19%

4/25/2016 2450B 22.6 2450 2.035 51.443 1.950 52.700 4.36% -2.39%
2500 2.100 51.218 2.021 52.636 3.91% -2.69%

5240 5.494 47.306 5.346 48.960 2.77% -3.38%

5260 5.509 47.280 5.369 48.933 2.61% -3.38%

5280 5.536 47.246 5.393 48.906 2.65% -3.39%

5300 5.564 47.189 5.416 48.879 2.73% -3.46%

5520 5.855 46.838 5.673 48.580 3.21% -3.59%

5540 5.878 46.790 5.696 48.553 3.20% -3.63%

04/12/2016 5250B-5750B 21.8 5600 5.959 46.705 5.766 48.471 3.35% -3.64%
5620 5.993 46.697 5.790 48.444 3.51% -3.61%

5700 6.100 46.531 5.883 48.336 3.69% -3.73%

5745 6.167 46.454 5.936 48.275 3.89% -3.77%

5765 6.178 46.433 5.959 48.248 3.68% -3.76%

5785 6.217 46.381 5.982 48.220 3.93% -3.81%

5825 6.264 46.332 6.029 48.166 3.90% -3.81%

The above measured tissue parameters were used in the DASY software. The DASY software was used to
perform interpolation to determine the dielectric parameters at the SAR test device frequencies (per KDB
Publication 865664 D01v01r04 and IEEE 1528-2013 6.6.1.2). The tissue parameters listed in the SAR test plots
may slightly differ from the table above due to significant digit rounding in the software.
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9.2 Test System Verification

Prior to SAR assessment, the system is verified to £10% of the SAR measurement on the reference dipole at the
time of calibration by the calibration facility. Full system validation status and result summary can be found in

Appendix E.
Table 9-2
System Verification Results
System Verification
TARGET & MEASURED
SAR Fr:;f::cy Tissue | o Amb. | Liquid ;gfvfr Dipole | Probe | Measured ”;;;;get 1 W Normalized | Deviationg
System # (MHz) Type Temp (°C) | Temp (°C) W) SN SN [ SAR1 (W/kg) (Wikg) SAR1 (W/kg) (%)
[ 835 BODY | 03/31/2016 235 228 0.200 | 4d133 | 3333 1.990 9.250 9.950 7.57%
H 1900 BODY | 03/19/2016 205 213 0.100 | 5d149 | 3263 4.250 40.400 42.500 5.20%
K 2450 BODY | 04/11/2016 24.0 23.4 0100 | 719 | 3022 5.410 51.900 54.100 4.24%
c 2450 BODY | 04/25/2016 22.9 226 0100 | 797 | 3288 5.300 51.500 53.000 2.91%
D 5250 BODY | 04/12/2016 217 212 0.050 | 1120 | 3914 3.630 75.600 72.600 3.97%
D 5600 BODY | 04/12/2016 217 213 0.050 | 1120 | 3914 3.980 80.800 79.600 1.49%
D 5750 BODY | 04/12/2016 216 21.2 0.050 | 1120 | 3914 3.480 76.500 69.600 9.02%

Figure 9-1
System Verification Setup Diagram

Figure 9-2
System Verification Setup Photo
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10 SAR DATA SUMMARY

10.1 Standalone Body SAR Data

Table 10-1
GSM/UMTS Body SAR Data
MEASUREMENT RESULTS
FREQUENCY Mode Service N/I:I:;rx:r; Conducted P_OWN Spacing Device Serial|# of GPRS|  Duty Side SAR(19) Scaling Factor Rep°:::’; =" Plot #
e oh. Power [dBm] Power [dBm] | Drift [dB] Number Slots Cycle (Wikg) (Wikg)
836.60 | 190 GSM 850 GPRS 305 30.28 0.05 | 19mm 12070 3 12276 | back 0.396 1.052 0.417
836.60 | 190 GSM 850 GPRS 305 30.28 0.12 12mm 12070 3 1276 | top 0.431 1.052 0.453
836.60 | 190 GSM 850 GPRS 305 30.28 0.15 7mm 12070 3 1:2.76 left 0.352 1.052 0.370
836.60 | 190 GSM 850 GPRS 215 20.68 -0.04 0omm 12070 4 1:22076 | back 0.519 1.208 0.627 Al
836.60 | 190 GSM 850 GPRS 215 20.68 0.01 omm 12070 4 122076 | top 0213 1.208 0.257
836.60 | 190 GSM850 GPRS 215 20.68 -0.06 omm 12070 4 12076 | left 0.189 1.208 0.228
836.60 | 4183 UMTS 850 RMC 235 23.11 0.02 19mm | 02469 N/A 1:1 back 0.188 1.094 0.206
836.60 | 4183 UMTS 850 RMC 235 23.11 001 | 12mm [ 02469 N/A 101 top 0.218 1.094 0.238
836.60 | 4183 UMTS 850 RMC 235 23.11 0.09 7mm 02469 N/A 1:1 left 0.174 1.094 0.190
82640 | 4132 UMTS 850 RMC 20.0 19.13 0.02 0omm 12070 N/A 1:1 back 0.711 1.222 0.869
836.60 | 4183 UMTS 850 RMC 20.0 19.12 -0.04 0omm 12070 N/A 111 back 0.737 1.225 0.903
846.60 | 4233 UMTS 850 RMC 20.0 19.09 0.05 omm 12070 N/A 101 back 0.797 1.233 0.983 R
836.60 | 4183 UMTS 850 RMC 20.0 19.12 0.10 0omm 12070 N/A 1:1 top 0.308 1.225 0.377
836.60 | 4183 UMTS 850 RMC 20.0 19.12 -0.03 0omm 12070 N/A 111 left 0.303 1.225 0.371
1880.00 | 661 GSM 1900 GPRS 26.5 26.43 0.04 19mm | 02469 3 1:22.76 | back 0.773 1.016 0.785
1880.00 | 661 GSM 1900 GPRS 26.5 26.43 018 | 12mm [ 02469 3 1276 | top 0.466 1.016 0.473
1880.00 | 661 GSM 1900 GPRS 26.5 26.43 -0.02 7mm 02469 3 1:2.76 left 0.412 1.016 0.419
185020 | 512 GSM 1900 GPRS 185 18.11 -0.08 omm 02881 3 1:22.76 | back 0.878 1.094 0.961
1880.00 | 661 GSM 1900 GPRS 185 18.42 0.03 omm 02881 3 12276 | back 0.992 1.019 1.011
1909.80 | 810 GSM 1900 GPRS 185 18.25 -0.03 0omm 02881 3 12276 | back 1.020 1.059 1.080 A3
1880.00 | 661 GSM 1900 GPRS 185 18.42 -0.20 omm 02881 3 12.76 | top 0.293 1.019 0.299
1880.00 | 661 GSM 1900 GPRS 185 18.42 -0.03 omm 02881 3 1:2.76 left 0.224 1.019 0.228
1909.80 | 810 GSM 1900 GPRS 185 18.25 -0.02 omm 02881 3 12276 | back 1.020 1.059 1.080
1880.00 | 9400 UMTS 1900 RMC 235 22.87 0.03 | 19mm | 02469 N/A 111 back 0.640 1.156 0.740
1880.00 | 9400 UMTS 1900 RMC 235 22.87 0.01 12mm | 02469 N/A 11 top 0.648 1.156 0.749
1880.00 | 9400 UMTS 1900 RMC 235 22,87 0.16 7mm 02469 N/A 11 left 0.632 1.156 0.731
1852.40 | 9262 UMTS 1900 RMC 14.0 13.71 -0.02 0omm 02881 N/A 111 back 0.911 1.069 0.974
1880.00 | 9400 UMTS 1900 RMC 14.0 13.31 0.01 omm 02881 N/A 11 back 0.871 1172 1.021
1907.60 | 9538 UMTS 1900 RMC 14.0 13.70 0.02 omm 02881 N/A 11 back 0.966 1.072 1.036 M
1880.00 | 9400 UMTS 1900 RMC 14.0 13.31 0.06 0omm 02881 N/A 11 top 0.291 11472 0.341
1880.00 | 9400 UMTS 1900 RMC 14.0 13.31 0.02 omm 02881 N/A 11 left 0213 1172 0.250
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Blue entry represents variability measurement
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Table 10-2
LTE Band 5 Body SAR

MEASUREMENT RESULTS
Maximum Reported SAR
FREQUENCY i i i SAR(1
Mode Bandwidth | 00 ed Conducted | Power | \pp g (Device Seriall 1 ion | RBSize |RBOffset| Spacing | Side |Duty Cycle (o) Scaling Factor (19) Plot #
[MHz] Power [dBm] | Drift [dB] Number
MHz Ch. Power [dBm] (Wikg) (Wikg)
83650 |20525| Md | LTEBand 5 (Cell) 10 235 23.02 0.00 0 02469 QPsK 1 0 19mm | back 111 0174 1417 0.194
83650 |20525| Md | LTEBand 5 (Cell) 10 225 22.09 -0.04 1 02469 QPsK 25 0 19mm | back 111 0.142 1.099 0.156
83650 |20525| Md | LTEBand 5 (Cell) 10 235 23.02 -0.06 0 02469 QPsK 1 0 12mm | top 111 0.199 1417 0222
83650 |20525| Md | LTEBand5 (Cell) 10 225 2209 001 1 02469 QPSK 25 0 12mm | top 111 0.151 1.099 0.166
83650 |20525| Md | LTEBand 5 (Cell) 10 235 23.02 007 0 02469 QPsK 1 0 7mm | lef 111 0175 1417 0.195
83650 |20525| Md | LTEBand 5 (Cell) 10 225 22.09 -0.02 1 02469 QPSK 25 0 7mm | left 111 0.135 1.099 0.148
83650 |20525| Md | LTEBand 5 (Cell) 10 185 1824 000 0 12070 QPsK 1 0 omm | back 111 0690 1.062 0733 A5
83650 |20525| Md | LTEBand 5 (Cell) 10 185 1815 003 0 12070 QPsK 25 0 omm | back 111 0671 1.084 0727
83650 |20525| Md | LTEBand5 (Cell) 10 185 18.24 004 0 12070 QPSK 1 0 omm | top 111 0250 1.062 0.266
83650 |20525| Md | LTEBand 5 (Cell) 10 185 18.15 004 0 12070 QPsK 25 0 omm | top 111 0252 1.084 0273
83650 |20525| Md | LTEBand 5 (Cell) 10 185 18.24 0.10 0 12070 QPSK 1 0 omm | left 111 0247 1.062 0.262
83650 |20525| Md | LTEBand 5 (Cell) 10 185 18.15 001 0 12070 QPsK 25 0 omm |l 111 0239 1.084 0259
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mWI/g)
L {:] i averaged over 1 gram
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Table 1

0-3

WLAN Body SAR

FCC ID: A3LSMT585

i) PET

SAR EVALUATION REPORT

Maniung

MEASUREMENT RESULTS

FREQUENCY Mode Service |Bandwidth Nl'\"’lzr‘:":z' Conducted |Power Drift| o . [;Zvr': DataRate | ¢\ g;:l’; SAR(19) | scaling Factor | Scaling Factor Repo:::(; SAR Plot #
MHz | Ch. MHz] | power [dBm] | Power [4Bm] | [dB] Number | (MPS) (%) (Wikg) (Powen) | v &¥ele) ™ wikg)
2412 1 802.11b DSSS 22 185 18.26 -0.08 7mm | 11957 1 back | 985 0.307 1.057 1015 0.329
2412 1 802.11b DSsSS 22 185 18.26 -0.06 4mm | 11957 1 top 985 0.136 1.057 1015 0.146
2412 1 802.11b DSSS 22 185 18.26 -0.05 omm | 11957 1 right | 985 0.263 1.057 1015 0.282
2412 1 802.11b DSSS 22 145 1373 0.03 omm | 11957 1 back | 985 0.407 1.194 1.015 0.493 A6
2412 1 802.11b DSSS 22 145 1373 0.02 omm | 11957 1 top 985 0.150 1.194 1015 0.182
5300 | 60 802.11a OFDM 20 155 15.44 0.03 7mm | 12047 6 back | 94.1 0.268 1014 1.063 0.289
5300 | 60 802.11a OFDM 20 155 15.44 0.11 4mm | 12047 6 top 94.1 0.438 1014 1.063 0472
5300 | 60 802.11a OFDM 20 155 15.44 0.13 omm | 12047 6 right | 94.1 0.075 1.014 1.063 0.081
5290 | 58 802.11ac OFDM 80 15 10.53 0.01 omm | 12047 [ 293 | back | 852 0.397 1.250 1174 0.582
5290 | 58 802.11ac OFDM 80 15 10.53 0.13 omm | 12047 [ 293 top 85.2 0.412 1.250 1174 0.605
5720 | 144 802.11a OFDM 20 155 1532 0.03 7mm | 12047 6 back | 94.1 0.423 1.042 1.063 0.469
5720 | 144 802.11a OFDM 20 155 1532 0.02 4mm | 12047 6 top 94.1 0.981 1.042 1.063 1.086 A7
5600 | 120 802.11a OFDM 20 155 15.01 0.05 4mm | 12047 6 top 94.1 0.773 1.119 1.063 0919
5720 | 144 802.11a OFDM 20 155 1532 0.06 omm | 12047 6 right | 94.1 0.246 1.042 1.063 0272
5610 | 122 802.11ac OFDM 80 15 10.60 0.13 omm | 12047 [ 293 | back | 852 0.632 1.230 1174 0912
5530 | 106 802.11ac OFDM 80 15 10.59 0.18 omm | 12047 [ 293 | back | 852 0.396 1233 1174 0573
5610 | 122 802.11ac OFDM 80 15 10.60 0.12 omm | 12047 [ 203 top 852 0.632 1.230 1174 0912
5530 | 106 802.11ac OFDM 80 15 10.59 0.16 omm | 12047 [ 203 top 852 0.437 1233 1174 0633
5745 | 149 802.11a OFDM 20 155 15.08 0.13 7mm | 12047 6 back | 94.1 0.422 1102 1.063 0494
5745 | 149 802.11a OFDM 20 155 15.08 0.01 4mm | 12047 6 top 94.1 0.866 1.102 1.063 1.014
5825 | 165 802.11a OFDM 20 155 15.07 -0.06 4mm | 12047 6 top 94.1 0.871 1.104 1.063 1.023
5745 | 149 802.11a OFDM 20 155 15.08 017 omm | 12047 6 right | 94.1 0.241 1.102 1.063 0.283
5775 | 155 802.11ac OFDM 80 15 1061 013 omm | 12047 [ 293 | back | 852 0.399 1.227 1174 0575
5775 | 155 802.11ac OFDM 80 15 1061 0.18 omm | 12047 [ 293 top 852 0.392 1.227 1174 0.565
5720 | 144 802.11a OFDM 20 155 1532 0.07 4mm | 12047 6 top 94.1 0.842 1.042 1.063 0.932

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
L d Exp I al P averaged over 1 gram
Blue entries represent variability measurement
Table 10-4
Bluetooth Body SAR
MEASUREMENT RESULTS
FREQUENCY . Maximum Conducted |Power Drift . DeviFe Data Rate y Duty SAR (1g) . Reported SAR
Mode Service Allowed Spacing Serial Side Scaling Factor (19) Plot #
P oh. Power [dBm] Power [dBm] [dB] Number (Mbps) Cycle (Wikg) (Wikg)
2402 0 Bluetooth FHSS 115 11.43 0.11 0mm 11957 1 back 1:1 0.081 1.017 0.082 A8
2402 0 Bluetooth FHSS 115 11.43 0.15 0mm 11957 1 top 1:1 0.025 1.017 0.025
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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10.2 SAR Test Notes

General Notes:

1.

2.
3.
4.

The test data reported are the worst-case SAR values according to test procedures specified in FCC KDB
Publication 616217 D04v01r02 and FCC KDB Publication 447498 D01v06.

Batteries are fully charged at the beginning of the SAR measurements.

Liquid tissue depth was at least 15.0 cm for all frequencies.

The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and
thermal characteristics and are within operational tolerances expected for production units.

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D01v06.

Per FCC KDB 865664 D01v01r04, variability SAR tests were performed when the measured SAR results
for a frequency band were greater than or equal to 0.8 W/kg. Repeated SAR measurements are
highlighted in the tables above for clarity. Please see Section 12 for variability analysis.

FCC KDB Publication 616217 D04v01r02 Section 4.3, SAR tests are required for the back surface and
edges of the tablet with the tablet touching the phantom. The SAR Exclusion Threshold in FCC KDB
447498 D01v06 was applied to determine SAR test exclusion for adjacent edge configurations.

GSM Test Notes:

1.

Per FCC KDB Publication 447498 D01v06, if the reported (scaled) SAR measured at the middle channel
or highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation across
the required test channels is > V2 dB, instead of the middle channel, the highest output power channel
was used.

Justification for reduced test configurations per KDB Publication 941225 D01v03 and October 2013 TCB
Workshop Notes: The source-based frame-averaged output power was evaluated for all GPRS/EDGE
slot configurations. The configuration with the highest target frame averaged output power was evaluated
for SAR. When the maximum frame-averaged powers are equivalent across two or more slots (within
0.25 dB), the configuration with the most number of time slots was tested.

UMTS Notes:

1.

UMTS mode in was tested under RMC 12.2 kbps with HSPA Inactive per KDB Publication 941225
D01v03r01. AMR and HSPA SAR was not required per the 3G Test Reduction Procedure in KDB
Publication 941225 D01v03r01.

Per FCC KDB Publication 447498 D01vO06, if the reported (scaled) SAR measured at the middle channel
or highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation across
the required test channels is > %% dB, instead of the middle channel, the highest output power channel
was used.

Reviewed by:
FCC ID: A3LSMT585 N\PETEST SAR EVALUATION REPORT Pramsunc

Quality Manager

Document S/N: Test Dates: DUT Type:
0Y1603110504.A3L 03/19/16 - 04/25/16 Portable Tablet

Page 33 of 46

© 2016 PCTEST Engineering Laboratory, Inc. REV 17.0 M

12/1/2015

© 2015 PCTEST Engineering Laboratory, Inc. All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical,
including photocopying and microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining
additional rights to this report or assembly of contents thereof, please contact INFO@PCTESTLAB.COM.



LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation Considerations
for LTE Devices in FCC KDB Publication 941225 D05v02r04. The general test procedures used for
testing can be found in Section 7.5.4.

2. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer target
MPR is indicated alongside the SAR results. MPR is enabled for this device, according to 3GPP
TS36.101 Section 6.2.3 — 6.2.5 under Table 6.2.3-1.

3. A-MPR was disabled for all SAR tests by setting NS=01 on the base station simulator. SAR tests were
performed with the same number of RB and RB offsets transmitting on all TTI frames (maximum TTI).

WLAN Notes:

1. Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 2.4 GHz WIFI
operations, the highest measured maximum output power channel for DSSS was selected for SAR
measurement. SAR for OFDM modes (2.4 GHz 802.11g/n) was not required due to the maximum allowed
powers and the highest reported DSSS SAR. See Section 7.6.4 for more information.

2. Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 5 GHz WIFI
operations, the initial test configuration was selected according to the transmission mode with the highest
maximum allowed powers. Other transmission modes were not investigated since the highest reported
SAR for initial test configuration adjusted by the ratio of maximum output powers is less than 1.2 W/kg.
See Section 7.6.5 for more information.

3. When the maximum reported 1g averaged SAR is 0.8 W/kg, SAR testing on additional channels was not
required. Otherwise, SAR for the next highest output power channel was required until the reported SAR
result was < 1.20 W/kg or all test channels were measured.

4. The device was configured to transmit continuously at the required data rate, channel bandwidth and
signal modulation, using the highest transmission duty factor supported by the test mode tools. The
reported SAR was scaled to the 100% transmission duty factor to determine compliance. Procedures
used to measure the duty factor are identical to that in the associated EMC test reports.
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11 FCC MULTI-TX AND ANTENNA SAR CONSIDERATIONS

11.1 Introduction

The following procedures adopted from FCC KDB Publication 447498 D01v06 are applicable to devices with built-
in unlicensed transmitters such as 802.11 and Bluetooth devices which may simultaneously transmit with the
licensed transmitter.

11.2 Simultaneous Transmission Procedures

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis
is required. Per FCC KDB Publication 447498 D01v06 4.3.2 and IEEE 1528-2013 Section 6.3.4.1.2, simultaneous
transmission SAR test exclusion may be applied when the sum of the 1-g SAR for all the simultaneous
transmitting antennas in a specific a physical test configuration is <1.6 W/kg. The different test positions in an
exposure condition may be considered collectively to determine SAR test exclusion according to the sum of 1-g or
10-g SAR.

When standalone SAR is not required to be measured, per FCC KDB 447498 D01v06 4.3.2 b), the following

equation must be used to estimate the standalone 1g SAR for simultaneous transmission assessment involving
that transmitter.

Jf(GHz) (Max Power of channel, mW)
¥

Estimated SAR= . . .
7.5 Min. Separation Distance, mm
Table 11-1
Estimated SAR
Frequency NZI)gwgcrjn SgiZ?;iizn SR
Mode Power (Body) SR (Eeey)
[MHz] [dBm] [mm] [W/kg]
Bluetooth 2480 11.50 20 0.147
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11.3 Body Simultaneous Transmission Analysis

Table 11-2
Simultaneous Transmission Scenario with 2.4 GHz WLAN
2.4 GHz 2.4 GHz
Configuration S(?APRR(?NSIiO) WLAN SAR ZWS}QR SPLSR | Configuration SL,JA'\IART(?IV?iO) WLAN SAR ZWS}:;\R SPLSR
91 wikg) (Wikg) 91 wikg) (Wikg)
Back 0.627 0.493 1.120 N/A Back 0.983 0.493 1.476 N/A
Top 0.453 0.182 0.635 N/A Top 0.377 0.182 0.559 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.282 0.682 N/A Right 0.400 0.282 0.682 N/A
Left 0.370 0.400 0.770 N/A Left 0.371 0.400 0.771 N/A
2.4 GHz 2.4 GHz
Configuration SERR?V\;;&I)(O(; WLAN SAR 2 SAR SPLSR Configuration gmls(v;/gf 0) WLAN SAR Z SAR SPLSR
g (Wikg) (W/kg) g (Wikg) (W/kg)
Back 1.080 0.493 1.573 N/A Back 1.036 0.493 1.529 N/A
Top 0.473 0.182 0.655 N/A Top 0.749 0.182 0.931 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.282 0.682 N/A Right 0.400 0.282 0.682 N/A
Left 0.419 0.400 0.819 N/A Left 0.731 0.400 1.131 N/A
LTEBand5 | 2.4 GHz s SAR
Configuration (Cell) SAR | WLAN SAR Wik SPLSR
(W/kg) (W/kg) (Wikg)
Back 0.733 0.493 1.226 N/A
Top 0.273 0.182 0.455 N/A
Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.282 0.682 N/A
Left 0.262 0.400 0.662 N/A
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Table 11-3

Simultaneous Transmission Scenario with 5 GHz WLAN

FCC ID: A3LSMT585

SAR EVALUATION REPORT

. GPRS 850 |5GHz WLAN| ¥ SAR Configuration | UMTS 850 |5 GHz WLAN| - 2 SAR | o) op
Configuration | o\ Wikg) | SAR (Wikg) (W/kg) SPLSR 9 SAR (W/kg) | SAR (W/kg) |  (W/kg)
Back 0.627 0.912 1.539 N/A Back 0.983 0.912 See Note 1 0.03
Top 0.453 1.086 1.539 N/A Top 0.377 1.086 1.463 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.283 0.683 N/A Right 0.400 0.283 0.683 N/A
Left 0.370 0.400 0.770 N/A Left 0.371 0.400 0.771 N/A
. GPRS 1900 (5 GHz WLAN > SAR . UMTS 1900 |5 GHz WLAN > SAR
Configuration SPLSR Configuration SPLSR
9 SAR (W/kg) | SAR (Wikg) | (Wikg) 9 SAR (W/kg) | SAR (Wikg) | (Wikg)
Back 1.080 0.912 See Note 1 0.03 Back 1.036 0.912 See Note 1 0.02
Top 0.473 1.086 1.559 N/A Top 0.749 1.086 See Note 1 0.02
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.283 0.683 N/A Right 0.400 0.283 0.683 N/A
Left 0.419 0.400 0.819 N/A Left 0.731 0.400 1.131 N/A
LTE Band 5
. 5 GHz WLAN 2 SAR
Configuration (Cell) SAR SPLSR
(Wikg) SAR (W/kg) (W/kg)
Back 0.733 0.912 See Note 1 0.02
Top 0.273 1.086 1.359 N/A
Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.283 0.683 N/A
Left 0.262 0.400 0.662 N/A
Table 11-4
Simultaneous Transmission Scenario with Bluetooth
) GPRS 850 Bluetooth 2 SAR UMTS 850 Bluetooth S SAR
Configuration SPLSR i
g SAR (W/kg) [ SAR (W/kg) [ (W/kg) Configuration | ¢\ &' Wikg) | SAR (Wikg) (W/kg) SPLSR
Back 0.627 0.082 0.709 N/A Back 0.983 0.082 1.065 N/A
Top 0.453 0.025 0.478 N/A Top 0.377 0.025 0.402 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.147 0.547 N/A Right 0.400 0.147 0.547 N/A
Left 0.370 0.400 0.770 N/A Left 0.371 0.400 0.771 N/A
) GPRS 1900 | Bluetooth 2 SAR ) UMTS 1900 | Bluetooth 2 SAR
Configuration SPLSR Configuration SPLSR
9 SAR (W/kg) | SAR (Wikg) | (Wikg) 9 SAR (W/kg) | SAR (Wikg) | (Wikg)
Back 1.080 0.082 1.162 N/A Back 1.036 0.082 1.118 N/A
Top 0.473 0.025 0.498 N/A Top 0.749 0.025 0.774 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.147 0.547 N/A Right 0.400 0.147 0.547 N/A
Left 0.419 0.400 0.819 N/A Left 0.731 0.400 1.131 N/A
LTE Band 5
) Bluetooth 2 SAR
Configuration (Cell) SAR SPLSR
(W/kg) SAR (W/kg) (W/kg)
Back 0.733 0.082 0.815 N/A
Top 0.273 0.025 0.298 N/A
Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.147 0.547 N/A
Left 0.262 0.400 0.662 N/A
Reviewed by:

Quality Manager

Document S/N:

0Y1603110504.A3L

Test Dates:

03/19/16 - 04/25/16

DUT Type:
Portable Tablet

Page 37 of 46

© 2016 PCTEST Engineering Laboratory, Inc.

REV 17.0M
12/1/2015

© 2015 PCTEST Engineering Laboratory, Inc. All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical,
including photocopying and microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining
additional rights to this report or assembly of contents thereof, please contact INFO@PCTESTLAB.COM.




Notes:
1. No evaluation was performed to determine the aggregate 1g SAR for these configurations as the SPLS ratio

between the antenna pairs was not greater than 0.04 per FCC KDB 447498 D01v06. See Section 11.4 for

detailed SPLS ratio analysis.
2. For SAR summation, the highest reported SAR across all test distances was used as the most conservative

evaluation for simultaneous transmission analysis for each device edge.
3. When the antenna separation distance was > 50 mm, an estimated SAR of 0.4 W/kg was used to determine
the simultaneous transmission SAR exclusion for test positions excluded per FCC KDB Publication 447498

D01v06.

11.4 SPLSR Evaluation and Analysis

Per FCC KDB Publication 447498 D01v06, when the sum of the standalone transmitters is more than 1.6 W/kg,
the SAR sum to peak locations can be analyzed to determine SAR distribution overlaps. When the SAR peak to

location ratio (shown below) for each pair of antennas is
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Table 11-6
Back Side SAR Sum to Peak Location Separation Ratio Plots

5 GHz WLAN

5 GHz WLAN

5 GHz WLAN 5 GHz WLAN

LTE Band 5

11.4.2 Top Edge SPLSR Evaluation and Analysis

Table 11-7
Peak SAR Locations for Body Top Edge
Reported
Mode/Band X (mm) | y(mm) P
SAR (W/kg)
5 GHz WLAN -23.00 50.00 1.086
UMTS 1900 -23.00 -55.50 0.749
Table 11-8
Top Edge SAR Sum to Peak Location Separation Ratio Calculations
. Standalone 1g SAR Standalone Peak SAR .
Antenna Pair (W/kg) SAR Sum Separation SPLS Ratio Plot
& (W/kg) Distance (mm) Number
Ant"a" Ant"b" a b a+b Da-b (a+b)1.5/Da-b
5 GHz WLAN UMTS 1900 1.086 0.749 1.835 105.50 0.02 1
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Table 11-9
Top Edge SAR Sum to Peak Location Separation Ratio Plots

M 5 GHz WLAN

900
N
1

11.5 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission cases
will not exceed the SAR limit and therefore no measured volumetric simultaneous SAR summation is required per
FCC KDB Publication 447498 D01v06 and IEEE 1528-2013 Section 6.3.4.1.2.
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12 SAR MEASUREMENT VARIABILITY

12.1 Measurement Variability

Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency

band, which was determined by the SAR probe calibration point and tissue-equivalent medium used for the
device measurements. When both head and body tissue-equivalent media were required for SAR measurements

in a frequency band, the variability measurement procedures were applied to the tissue medium with the highest
measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These

additional measurements were repeated after the completion of all measurements requiring the same head or

body tissue-equivalent medium in a frequency band. The test device was returned to ambient conditions (normal
room temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated

measurement(s) to minimize any unexpected variations in the repeated results.

SAR Measurement Variability was assessed using the following procedures for each frequency band:

1) When the original highest measured SAR is = 0.80 W/kg, the measurement was repeated once.

2) A second repeated measurement was performed only if the ratio of largest to smallest SAR for the

original and first repeated measurements was > 1.20 or when the original or repeated measurement was

> 1.45 W/kg (~ 10% from the 1-g SAR limit).

3) A third repeated measurement was performed only if the original, first or second repeated measurement
was = 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and second repeated

measurements is > 1.20.
4) Repeated measurements are not required when the original highest measured SAR is < 0.80 W/kg

Table 12-1

Body SAR Measurement Variability Results

BODY VARIABILITY RESULTS

Measured

1st

2nd

3rd

FREQUENCY " Repeated R d Re d
. # of Time | Data Rate " : SAR(1g) : e : :

Band Mode Service Slots (Mbps) Side Spacing SAR(1g) Ratio SAR (1g) Ratio SAR(1g) Ratio

MHz Cch. (Wikg) (Wikg) (Wikg) (Wikg)
1900 1909.80 [ 810 GSM 1900 GPRS 3 N/A back 0mm 1.020 1.020 1.00 N/A N/A N/A N/A
5750 5720.00 144 802.11a, 20 MHz Bandwidth OFDM N/A 6 top 4mm 0.981 0.842 117 N/A N/A N/A N/A

ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
V] trolled Exp / I Population averaged over 1 gram

12.2 Measurement Uncertainty

The measured SAR was <1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664 D01v01r04,

the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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13 EQUIPMENT LIST

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number
Gigatronics 80701A (0.05-18GHz) Power Sensor 11/4/2015 Annual 11/4/2016 1833460
Agilent E8257D (250kHz-20GHz) Signal Generator 3/2/2016 Annual 3/2/2017 MY45470194
Agilent 8753E (30kHz-6GHz) Network Analyzer 3/2/2016 Annual 3/2/2017 JP38020182
Agilent 8594A (9kHz-2.9GHz) Spectrum Analyzer N/A N/A N/A 3051A00187
SPEAG D835V2 835 MHz SAR Dipole 7/23/2015 Annual 7/23/2016 4d133
SPEAG D1900V2 1900 MHz SAR Dipole 7/14/2015 Annual 7/14/2016 5d149
SPEAG D2450V2 2450 MHz SAR Dipole 8/20/2015 Annual 8/20/2016 719
SPEAG D2450V2 2450 MHz SAR Dipole 10/21/2015 Annual 10/21/2016 797
SPEAG D5GHzV2 5 GHz SAR Dipole 2/25/2016 Annual 2/25/2017 1120
SPEAG ES3DV3 SAR Probe 9/18/2015 Annual 9/18/2016 3288
SPEAG ES3DV3 SAR Probe 5/20/2015 Annual 5/20/2016 3263
SPEAG EX3DV4 SAR Probe 2/22/2016 Annual 2/22/2017 3914
SPEAG ES3DV3 SAR Probe 10/29/2015 Annual 10/29/2016 3333
SPEAG ES3DV2 SAR Probe 8/26/2015 Annual 8/26/2016 3022
SPEAG DAE4 Dasy Data Acquisition Electronics 6/17/2015 Annual 6/17/2016 859
SPEAG DAE4 Dasy Data Acquisition Electronics 2/18/2016 Annual 2/18/2017 1272
SPEAG DAE4 Dasy Data Acquisition Electronics 9/18/2015 Annual 9/18/2016 1364
SPEAG DAE4 Dasy Data Acquisition Electronics 10/27/2015 Annual 10/27/2016 1333
SPEAG DAE4 Dasy Data Acquisition Electronics 9/16/2015 Annual 9/16/2016 1323
Rohde & Schwarz CMU200 Base Station Simulator 6/3/2015 Annual 6/3/2016 109892
SPEAG DAK-3.5 Dielectric Assessment Kit 10/20/2015 Annual 10/20/2016 1091
Mitutoyo CD-6"CSX Digital Caliper 5/8/2014 Biennial 5/8/2016 13264162
Control Company 4040 Digital Thermometer 3/15/2015 Biennial 3/15/2017 150194929
Control Company 4040 Digital Thermometer 3/18/2015 Biennial 3/18/2017 150194987
Agilent E4438C ESG Vector Signal Generator 3/13/2015 Biennial 3/13/2017 MY42082385
Agilent E4438C ESG Vector Signal Generator 3/2/2016 Annual 3/2/2017 MY47270002
Control Company 4353 Long Stem Thermometer 1/22/2015 Biennial 1/22/2017 150053081
Control Company 4353 Long Stem Thermometer 1/22/2015 Biennial 1/22/2017 150053059
Agilent N9020A MXA Signal Analyzer 11/5/2015 Annual 11/5/2016 US46470561
Agilent N5182A MXG Vector Signal Generator 3/5/2016 Annual 3/5/2017 MY47420800
Anritsu ML2495A Power Meter 10/16/2015 Biennial 10/16/2017 941001
Anritsu ML2495A Power Meter 10/16/2015 Biennial 10/16/2017 1039008
Anritsu MA2411B Pulse Power Sensor 12/7/2015 Annual 12/7/2016 1207364
Anritsu MA2411B Pulse Power Sensor 8/3/2015 Annual 8/3/2016 1126066
Anritsu MT8820C Radio Communication Analyzer 9/1/2015 Annual 9/1/2016 6201144419
Rohde & Schwarz CMW500 Radio Communication Tester 10/13/2015 Annual 10/13/2016 100976
Agilent 8753ES S-Parameter Network Analyzer 3/3/2016 Annual 3/3/2017 US39170122
Seekonk NC-100 Torque Wrench 11/6/2015 Biennial 11/6/2017 N/A
Seekonk NC-100 Torque Wrench 5/16", 8" Ibs 3/2/2016 Biennial 3/2/2018 N/A
Gigatronics 8651A Universal Power Meter 11/4/2015 Annual 11/4/2016 8650319
Anritsu MA24106A USB Power Sensor 5/29/2015 Annual 5/29/2016 1231538
Anritsu MA24106A USB Power Sensor 5/29/2015 Annual 5/29/2016 1231535
Agilent E5515C Wireless Communications Test Set 1/29/2016 Biennial 1/29/2018 GB46310798
Agilent N4010A Wireless Connectivity Test Set CBT N/A CBT GB44450273
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Narda BW-S3W2 Attenuator (3dB) CBT N/A CBT 120
MCL BW-N6WS5+ 6dB Attenuator CBT N/A CBT 1139
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A
Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Amplifier Research 1551G6 Amplifier CBT N/A CBT 433972
COMTECH AR85729-5/5759B Solid State Amplifier CBT N/A CBT M3W1A00-1002
COMTech AR85729-5 Solid State Amplifier CBT N/A CBT M1S5A00-009
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Narda 4014C-6 4 - 8 GHz SMA 6 dB Directional Coupler CBT N/A CBT N/A
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
Intelligent Weigh PD-3000 Electronic Balance CBT N/A CBT 11081534
MiniCircuits SLP-2400+ Low Pass Filter CBT N/A CBT R8979500903
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
Mini-Circuits NLP-1200+ Low Pass Filter DC to 1000 MHz CBT N/A CBT N/A
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A

Note:

1. CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or filter were
connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path. The power meter offset was
then adjusted to compensate for the measurement system losses. This level offset is stored within the power meter before
measurements are made. This calibration verification procedure applies to the system verification and output power measurements. The
calibrated reading is then taken directly from the power meter after compensation of the losses for all final power measurements.

2. Each equipment item was used solely within its respective calibration period.
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14 MEASUREMENT UNCERTAINTIES

a c d e= f g h= i= k
f(d,k) cxfle | cxgle
Tol. Prob. ci Ci 1gm 10gms
Uncertainty Component (x %) | Dist. | Div. igm (10 gms u | \7]

(E%) | (= %)

Measurement System

Probe Calibration 6.55 N 1 1.0 1.0 6.6 6.6 0
Axial Isotropy 0.25 N 1 0.7 0.7 0.2 0.2 o
Hemishperical Isotropy 1.3 N 1 0.7 0.7 0.9 0.9 o0
Boundary Hfect 2.0 R | 1.73 1.0 1.0 1.2 1.2 ]
Linearity 0.3 N 1 1.0 1.0 0.3 0.3 o0
System Detection Limits 0.25 R | 1.73 1.0 1.0 0.1 0.1 0
Readout Hectronics 0.3 N 1 1.0 1.0 0.3 0.3 ]
Response Time 0.8 R | 1.73 1.0 1.0 0.5 0.5 o0
Integration Time 2.6 R | 1.73 1.0 1.0 15 1.5 o0
RF Ambient Conditions - Noise 3.0 R [ 1.73 1.0 1.0 1.7 1.7 ]
RF Ambient Conditions - Reflections 3.0 R | 1.73 1.0 1.0 1.7 1.7 o0
Probe Positioner Mechanical Tolerance 04 R | 1.73 1.0 1.0 0.2 0.2 o0
Probe Positioning w/ respect to Phantom 6.7 R | 1.73 1.0 1.0 3.9 3.9 ]
Extrapolation, Interpolation & Integration algorithms for

Max.pSAR Evaluatiopn ’ ’ 4.0 R178) 10 10 2.3 2.3 *
Test Sample Related

Test Sample Positioning 2.7 N 1 1.0 1.0 2.7 2.7 35
Device Holder Uncertainty 1.67 N 1 1.0 1.0 1.7 1.7 5
Output Power Variation - SAR drift measurement 5.0 R | 1.73 1.0 1.0 2.9 2.9 o0
SAR Scaling 0.0 R | 173 1.0 1.0 0.0 0.0 0

Phantom & Tissue Parameters

Phantom Uncertainty (Shape & Thicknesstolerances) 7.6 R | 1.73 1.0 1.0 4.4 4.4 0

Liquid Conductivity - measurement uncertainty 42 N 1 0.78 | 0.71 3.3 3.0 10
Liquid Permittivity - measurement uncertainty 41 N 1 0.23 | 0.26 1.0 1.1 10
Liquid Conductivity - Temperature Uncertainty 34 R | 173 ] 0.78 | 0.71 1.5 14 o0
Liquid Permittivity - Temperature Unceritainty 0.6 R 1.73 ] 023 | 0.26 0.1 0.1 0
Liquid Conductivity - deviation from target values 5.0 R | 1.73 | 0.64 | 043 1.8 1.2 o0
Liquid Permittivity - deviation from target values 5.0 R [1.73 | 060 | 0.49 1.7 1.4 0
Combined Standard Uncertainty (k=1) RSS 11.5 11.3 | 60
Expanded Uncertainty k=2 23.0 22.6
(95% CONFIDENCELEVH.)
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15  CONCLUSION |

15.1 Measurement Conclusion

The SAR evaluation indicates that the EUT complies with the RF radiation exposure limits of the FCC and
Innovation, Science, and Economic Development Canada, with respect to all parameters subject to this test.
These measurements were taken to simulate the RF effects of RF exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests. The results and statements relate only to the
item(s) tested.

Please note that the absorption and distribution of electromagnetic energy in the body are very complex
phenomena that depend on the mass, shape, and size of the body, the orientation of the body with respect to the
field vectors, and the electrical properties of both the body and the environment. Other variables that may play a
substantial role in possible biological effects are those that characterize the environment (e.g. ambient
temperature, air velocity, relative humidity, and body insulation) and those that characterize the individual (e.g.
age, gender, activity level, debilitation, or disease). Because various factors may interact with one another to vary
the specific biological outcome of an exposure to electromagnetic fields, any protection guide should consider
maximal amplification of biological effects as a result of field-body interactions, environmental conditions, and
physiological variables. [3]
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PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 12070

Communication System: UID 0, GSM GPRS; 4 Tx slots; Frequency: 836.6 MHz; Duty Cycle: 1:2.076
Medium: 835 Body Medium parameters used (interpolated):
f=836.6 MHz; 6 = 1.008 S/m; & = 54.293; p = 1000 kg/m?
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-31-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.8°C

Probe: ES3DV3 - SN3333; ConvF(6.25, 6.25, 6.25); Calibrated: 10/29/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/27/2015
Phantom: SAM Front; Type: QD0O00P40CD; Serial: TP:1758
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: GPRS 850, Body SAR, Back side, Mid.ch, 4 Tx Slots

Area Scan (13x13x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 23.73 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.867 W/kg
SAR( g) = 0.519 W/kg

dbB

-3.73

-f.4b

-11.19

-14.92

L
0dB =0.618 W/kg =-2.09 dBW/kg

-18.65




PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 12070

Communication System: UID 0, UMTS; Frequency: 846.6 MHz; Duty Cycle: 1:1
Medium: 835 Body Medium parameters used (interpolated):
f=846.6 MHz; 6 = 1.018 S/m; & = 54.197; p = 1000 kg/m?
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-31-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.8°C

Probe: ES3DV3 - SN3333; ConvF(6.25, 6.25, 6.25); Calibrated: 10/29/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/27/2015
Phantom: SAM Front; Type: QD0O00P40CD; Serial: TP:1758
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: UMTS 850, Body SAR, Back side, High.ch

Area Scan (13x13x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 28.26 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 1.38 W/kg
SAR( g) = 0.797 W/kg

dbB

-3.80

-f.60

-11.41

-15.21

19.01 -

0dB =0.941 W/kg =-0.26 dBW/kg
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DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 02881

Communication System: UID 0, GSM GPRS; 3 Tx slots; Frequency: 1909.8 MHz; Duty Cycle: 1:2.76
Medium: 1900 Body Medium parameters used:
£f=1910 MHz; 6 = 1.591 S/m; & = 51.482; p = 1000 kg/m?
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-19-2016; Ambient Temp: 20.5°C; Tissue Temp: 21.3°C

Probe: ES3DV3 - SN3263; ConvF(4.66, 4.66, 4.66); Calibrated: 5/20/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn859; Calibrated: 6/17/2015
Phantom: SAM with CRP (Left); Type: SAM; Serial: 1715
Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: GPRS 1900, Body SAR, Back side, High.ch, 3 Tx Slots

Area Scan (15x13x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 22.05 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 1.98 W/kg
SAR( g) = 1.02 W/kg

— -4.26

-8.51

-12.77

-17.02

2128 | &
0dB = 1.34 W/kg = 1.27 dBW/kg
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DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 02881

Communication System: UID 0, UMTS; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Medium: 1900 Body Medium parameters used (interpolated):
£=1907.6 MHz; 6 = 1.588 S/m; &; = 51.488; p = 1000 kg/m?

Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-19-2016; Ambient Temp: 20.5°C; Tissue Temp: 21.3°C

Probe: ES3DV3 - SN3263; ConvF(4.66, 4.66, 4.66); Calibrated: 5/20/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn859; Calibrated: 6/17/2015
Phantom: SAM with CRP (Left); Type: SAM; Serial: 1715
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: UMTS 1900, Body SAR, Back side, High.ch

Area Scan (15x13x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 25.23 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 1.89 W/kg
SAR( g) = 0.966 W/kg

-4.53

-9.06

-13.58

-18.11

2264 | b

0dB=1.10 W/kg =0.41 dBW/kg
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DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 12070

Communication System: UID 0, LTE Band 5; Frequency: 836.5 MHz; Duty Cycle: 1:1
Medium: 835 Body Medium parameters used (interpolated):
f=2836.5 MHz; 6 = 1.008 S/m; & = 54.294; p = 1000 kg/m?
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-31-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.8°C

Probe: ES3DV3 - SN3333; ConvF(6.25, 6.25, 6.25); Calibrated: 10/29/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/27/2015
Phantom: SAM Front; Type: QD0O00P40CD; Serial: TP:1758
Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: LTE Band 5 (Cell.), Body SAR, Back side, Mid.ch
10 MHz Bandwidth, QPSK, 1 RB, 0 RB Offset

Area Scan (13x13x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 26.57 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 1.37 W/kg
SAR(1 g) = 0.690 W/kg

dB

-3.94

-7.88

-11.83

15,77

19.71 L

0 dB = 0.824 W/kg = -0.84 dBW/kg
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DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 11957

Communication System: UID 0, IEEE 802.11b; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium: 2450 Body Medium parameters used (interpolated):
f=2412 MHz; 6 = 1.986 S/m; & = 51.57; p = 1000 kg/m?
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 04-25-2016; Ambient Temp: 22.9°C; Tissue Temp: 22.6°C

Probe: ES3DV3 - SN3288; ConvF(4.37, 4.37, 4.37); Calibrated: 9/18/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1364; Calibrated: 9/18/2015
Phantom: Sub TWIN SAM; Type: QD000P40CC; Serial: TP-1357
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: IEEE 802.11b, 22 MHz Bandwidth, Body SAR, Ch 1, 1 Mbps, Back Side

Area Scan (16x16x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.75 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 1.29 W/kg
SAR( g) = 0.407 W/kg

Wikg
0.980

0.784

0.has

0.392

0,187

0.000951 |

0 dB = 0.980 W/kg = -0.09 dBW/kg
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DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 12047

Communication System: UID 0, 802.11a 5.2-5.8 GHz Band; Frequency: 5720 MHz; Duty Cycle: 1:1
Medium: 5 GHz Body Medium parameters used (interpolated):
f=15720 MHz; 6 = 6.13 S/m; & = 46.497; p = 1000 kg/m?
Phantom section: Flat Section; Space: 0.4 cm

Test Date: 04-12-2016; Ambient Temp: 21.6°C; Tissue Temp: 21.2°C

Probe: EX3DV4 - SN3914; ConvF(3.86, 3.86, 3.86); Calibrated: 2/22/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1272; Calibrated: 2/18/2016
Phantom: SAM v5.0 front; Type: QD000P40CD; Serial: TP-1646
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: IEEE 802.11a, U-NII-2C, 20 MHz Bandwidth, Body SAR, Ch 144, 6 Mbps, Top Edge

Area Scan (11x7x1): Measurement grid: dx=5mm, dy=10mm
Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4
Reference Value = 12.83 V/m; Power Drift =-0.02 dB
Peak SAR (extrapolated) = 4.04 W/kg
SAR( g) = 0.981 W/kg

-3.00

-6.00
-9.00
-12.00

a500 | -
0 dB =2.42 W/ke = 3.84 dBW/kg

A7
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DUT: A3LSMTS8S; Type: Portable Tablet; Serial: 11957

Communication System: UID 0, Bluetooth; Frequency: 2402 MHz; Duty Cycle: 1:1
Medium: 2450 Body Medium parameters used (interpolated):
f=2402 MHz; ¢ = 1.902 S/m; & = 51.036; p = 1000 kg/m*
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 04-11-2016; Ambient Temp: 24.0°C; Tissue Temp: 23.4°C

Probe: ES3DV2 - SN3022; ConvF(4.08, 4.08, 4.08); Calibrated: 8/26/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1323; Calibrated: 9/16/2015
Phantom: SAM Left; Type: QDO00P40CC; Serial: TP: 1375
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: Bluetooth, Body SAR, Ch 0, 1 Mbps, Back Side

Area Scan (16x12x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.360 V/m; Power Drift =0.11 dB
Peak SAR (extrapolated) = 0.243 W/kg
SAR( g) = 0.081 W/kg

-4.00

-8.00

-12.00

-16.00

2000 |

0dB=0.117 W/kg =-9.32 dBW/kg
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PCTEST ENGINEERING LABORATORY,

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d133

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: 835 Body Medium parameters used:
f =835 MHz; 6 = 1.006 S/m; &, = 54.308; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.5 cm

Test Date: 03-31-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.8°C

Probe: ES3DV3 - SN3333; ConvF(6.25, 6.25, 6.25); Calibrated: 10/29/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/27/2015
Phantom: SAM Front; Type: QD0O00P40CD; Serial: TP:1758

INC.

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

835 MHz System Verification at 23.0 dBm (200 mW)

Area Scan (7x14x1): Measurement grid: dx=15mm, dy=15mm

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Peak SAR (extrapolated) = 2.91 W/kg
SAR(1 g) =1.99 W/kg
Deviation(1 g) =7.57%

— -2.08

-4.16

-6.24

-8.32

-10.40

0 dB =2.33 W/kg = 3.67 dBW/kg

Bl
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DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d149

Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: 1900 Body Medium parameters used (interpolated):
f=1900 MHz; 6 = 1.579 S/m; & = 51.509; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 03-19-2016; Ambient Temp: 20.5°C; Tissue Temp: 21.3°C

Probe: ES3DV3 - SN3263; ConvF(4.66, 4.66, 4.66); Calibrated: 5/20/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn859; Calibrated: 6/17/2015
Phantom: SAM with CRP (Left); Type: SAM; Serial: 1715
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

1900 MHz System Verification at 20.0 dBm (100 mW)

Area Scan (7x10x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Peak SAR (extrapolated) = 7.51 W/kg
SAR(1 g) = 4.25 W/kg
Deviation(1 g) =5.20%

—-3.hb

-7.09
-10.64

-14.18

z

L

-17.73

0 dB = 5.39 W/kg = 7.32 dBW/kg
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DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 719

Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: 2450 Body Medium parameters used:
f=2450 MHz; 6 = 1.964 S/m; &, = 50.888; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 04-11-2016; Ambient Temp: 24.0°C; Tissue Temp: 23.4°C

Probe: ES3DV2 - SN3022; ConvF(4.08, 4.08, 4.08); Calibrated: 8/26/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1323; Calibrated: 9/16/2015
Phantom: SAM Left; Type: QDO00P40CC; Serial: TP: 1375

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

-4.48

-8.96

-13.43

-17.91

-22.39

2450 MHz System Verification at 20.0 dBm (100 mW)

Area Scan (8x9x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 11.4 W/kg
SAR(1 g) = 5.41 W/kg
Deviation(1 g) = 4.24%

Z

L

0 dB = 7.20 W/kg = 8.57 dBW/kg

B3
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DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 797

Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: 2450 Body Medium parameters used:
f=2450 MHz; 6 = 2.035 S/m; &, = 51.443; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 04-25-2016; Ambient Temp: 22.9°C; Tissue Temp: 22.6°C

Probe: ES3DV3 - SN3288; ConvF(4.37, 4.37, 4.37); Calibrated: 9/18/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1364; Calibrated: 9/18/2015
Phantom: Sub TWIN SAM; Type: QD000P40CC; Serial: TP-1357
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

2450 MHz System Verification at 20.0 dBm (100 mW)

Area Scan (8x9x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 11.0 W/kg
SAR( g) = 5.3 W/kg
Deviation(1 g) =2.91%

— -b.06

-10.12

-15.19

-20.25

L
0 dB = 6.68 W/kg = 8.25 dBW/kg

-2h.31
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DUT: Dipole 5 GHz; Type: DSGHzV2; Serial: 1120

Communication System: UID 0, CW; Frequency: 5250 MHz; Duty Cycle: 1:1
Medium: 5 GHz Body Medium parameters used (interpolated):
f=5250 MHz; 6 = 5.502 S/m; &, = 47.293; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 04-12-2016; Ambient Temp: 21.7°C; Tissue Temp: 21.2°C
Probe: EX3DV4 - SN3914; ConvF(4.32, 4.32, 4.32); Calibrated: 2/22/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1272; Calibrated: 2/18/2016

Phantom: SAM v5.0 front; Type: QD0O00P40CD; Serial: TP-1646
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

5250 MHz System Verification at 17.0 dBm (50 mW)

Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm

Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4

Peak SAR (extrapolated) = 14.9 W/kg
SAR(1 g) = 3.63 W/kg
Deviation(1 g) =-3.97%

Wikg
— 8.672

— 6.939

h.206

3.473

1.740

0.0067

B5



PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 5 GHz; Type: DSGHzV2; Serial: 1120

Communication System: UID 0, CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium: 5 GHz Body Medium parameters used:
f=5600 MHz; 6 = 5.959 S/m; &, = 46.705; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 04-12-2016; Ambient Temp: 21.7°C; Tissue Temp: 21.3°C
Probe: EX3DV4 - SN3914; ConvF(3.63, 3.63, 3.63); Calibrated: 2/22/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1272; Calibrated: 2/18/2016

Phantom: SAM v5.0 front; Type: QD0O00P40CD; Serial: TP-1646
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

5600 MHz System Verification at 17.0 dBm (50 mW)

Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm

Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4

Peak SAR (extrapolated) = 16.5 W/kg
SAR(1 g) = 3.98 W/kg
Deviation(1 g) = -1.49%

Wikg
— 9.590

— 7.673

LT

3.540

1.924

0.0072%
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DUT: Dipole 5 GHz; Type: DSGHzV2; Serial: 1120

Communication System: UID 0, CW; Frequency: 5750 MHz; Duty Cycle: 1:1
Medium: 5 GHz Body Medium parameters used (interpolated):
f=5750 MHz; 6 = 6.17 S/m; &, = 46.449; p = 1000 kg/m’

Phantom section: Flat Section; Space: 1.0 cm

Test Date: 04-12-2016; Ambient Temp: 21.6°C; Tissue Temp: 21.2°C
Probe: EX3DV4 - SN3914; ConvF(3.86, 3.86, 3.86); Calibrated: 2/22/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1272; Calibrated: 2/18/2016

Phantom: SAM v5.0 front; Type: QD0O00P40CD; Serial: TP-1646
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

5750 MHz System Verification at 17.0 dBm (50 mW)

Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm

Zoom Scan (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4

Peak SAR (extrapolated) = 15.1 W/kg
SAR(1 g) = 3.48 W/kg
Deviation(1 g) =-9.02%

Wikg
— 8.519

— 6.817

h.a16

3.413

1.711

0.00855
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Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatorles to the EA
Multilateral Agreement for the recognition of calibration cerlificates

PC Test

Accreditation No.: SCS 0108

Client Certificate No: D835V2-4d133_Jul15

ICALIBRATION CERTIFICATE |

D835V2 - SN: 4d133

Object

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration procedure(s)

PNV
845

Calibration date:

July 23, 2015

This calibration cerlificate documents the traceabllity 1o nationa) standards, which realize the physical units of measurements (S).
The measurements and the uncertainties with confidence probabilily are given on lhe following pages and are part of the cerlificate.

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

Calibration Equipment used (M&TE critical for calibration)

Approved by:

Kalja Pokovic

Technical Manager

This calibration certificate shall not be reproduced except in full withoul written approval of lhe laboratory.

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

Power meler EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B481A US37292763 07-Oct-14 (No. 217-02020) Qct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 0f-Apr-15 (No. 217-02131) Mai-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14} Dec-15

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards 1D # Chack Date (in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician

V15 0y

Issued: July 23, 2015

Certificate No: D835V2-4d133_Jul1b
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Calibration Laboratory of \\\“\‘@”‘/,, Schweizerischer Kalibrierdienst
Schmid & Partner i%”é Service suisse d'étalonnage
Engineering AG LT Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland g, 4@\‘&‘ Swiss Calibration Service
Accredited by he Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

|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

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

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 approximately 95%.
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Measurement Conditions

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

DASY Version DASY5 Vv52.8.8

Extrapolation Advanced Exirapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 415 0.90 mho/m

Measured Head TSL parameters (220+02)°C 424+6 % 0.92 mho/m +6 %

Head TSL temperature change during test <0.5°C s -
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 250 mW input power 2.31 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

9.13 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm?® (10 a) of Head TSL

condition

SAR measured

250 mW input power

1.50 Wrkg

SAR for nominal Head TSL parameters

normalized to 1W

5.94 W/kg + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculalions were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0x£0.2)°C 549 +6 % 1.00 mho/m £ 6 %
Body TSL temperature change during test <05°C - ——nn
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.37 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

9.25 W/kg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.55 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

6.08 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.60L-16jQ
Return Loss -33.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.0Q-3.7jQ
Return Loss -27.4d8B

General Antenna Parameters and Design

Electrical Delay (one direction) 1.395 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are nol affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 22, 2011
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DASYS5 Validation Report for Head TSL

Date: 22.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d133

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.92 S/m; & = 42.4; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOC0OP49AA; Serial: 1001
« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 56.11 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) = 2.31 W/kg; SAR(10 g) = 1.5 W/kg

Maximum value of SAR (measured) = 2.70 Wikg

-2.00
-4.00
-6.00
-8.00

-10.00

0dB =270 W/kg =4.31 dBW/kg

Certificate No: D835V2-4d133_Jul15 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 23.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d133

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; 6 = 1 S/m; & = 54.9; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

e Probe: ES3DV3 - SN3205; ConvE(6.17, 6.17, 6.17), Calibrated: 30.12.2014;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 4.9L; Type: QDOO0P49AA; Serial: 1001

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 54.56 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.50 W/kg

SAR(1 g) =2.37 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 2.77 W/kg

-2.40
-4.80
-7.20

-9.60

-12.00

0dB =2.77 W/kg =4.42 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accrodited 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 certilicates

PC Test

Client

S
c
S

Schweizerlscher Kalibrierdienst
Service suisse d'étalennage
Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D1900V2-5d149 Jui15

|CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibralion date:

D1900V2 - SN:5d149

QA CAL-05.v9

Galibration procedure for dipole validation kits above 700 MHz

July 14, 2015

Calibration Equipment used (M&TE crilical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical unils of measurements {Sl).
The measurements and the unceriainties with confidence probabilily are given on the following pages and are part of lhe certificate.

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

CCv
BHND

Approved by:

Katja Pokovic

Technical Manager

Primary Standards 1D # Cal Date {Cerlilicate No.) Scheduled Calibration

Power meter EPM-442A (GB37480704 07-Oct-14 (No. 217-02020) QOcl-15

Power sensor HP 8481A US37292763 07-Oct-14 (No. 217-02020) Ocl-15

Powar sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Aftenuator SN: 5058 (20k) 01-Apr-15 {No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 {(No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Augi4} Aug-15

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E US37390585 54206 18-Oct-01 {in house check Oct-14) In hause check: Oct-15
Name Function Signature

Calibrated by: Leif Klysner Laboratory Techniclan

This calibralion certificate shall nol be reproduced excepl in full without written approval of lhe laboratory.

-
ey

Issued: July 14, 2015
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Calibration Laboratory of \\\“\‘@”’/4 §  Schweizerischer Kalibrierdienst
Schmid & Partner i@\%——f—/ﬁé Service suisse d'étalonnage
Engineering AG e NS C Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, AN \\\\\“ S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:

e)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

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 approximately 95%.
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Measurement Conditions

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

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolaiion

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

1900 MHz £ 1 MHz

Head TSL parameters

The following parameters and caiculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 39.7+6% 1.38 mho/m 6 %
Head TSL temperature change during test <0.5°C - e
SAR resuit with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

40.7 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.34 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.5 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters {22.0x£ 0.2} °C 527x6% 1.54 mho/m 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

40.4 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.49 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.8 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 5140+ 56jQ

Return Loss -24.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4770+ 6.1jQ

Return Loss -23.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.197 ns

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

The dipole is made of slandard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d149

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.38 S/m; &, = 39.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvE(5, 5, 5); Calibrated: 30.12.2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
» DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 99.22 V/m:; Power Drift = (.02 dB

Peak SAR (extrapolated) = 18.3 W/kg

SAR(1 g) =10.1 W/kg; SAR(10 g) = 5.34 W/kg

Maximum value of SAR (measured) = 12.9 W/kg

=
“m

-3.40

-6.80

-10.20

-13.60

-17.00

0dB =129 W/kg=11.11 dBW/kg

Certificate No: D1900V2-5d149_Jul15 Page 5 of 8




Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d149

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.54 S/m; g = 52.7; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

» Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014:

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (back); Type: QDO00P50AA; Serial: 1002

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.96 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) =10.2 W/kg; SAR(10 g) = 5.49 W/kg

Maximum value of SAR (measured) = 12.9 W/kg

-3.20
-b.40
-9.60

-12.80

-16.00

0dB =129 W/kg=11.11 dBW/kg

Certificate No: D1900V2-5d148_Jul15 Page 7 of 8




Impedance Measurement Plot for Body TSL
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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

Client PC Test

Accreditation No.: SCS 0108

Cetificate No: D2450V2-719_Aug15

|CALIBRATION CERTIFICATE |

D2450V2 - SN: 719

Object

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration procedure(s)

Calibration date:

August 20, 2015

This calibration cerificate documents the traceability 1o naticnal standards, which realize the physical units of measurements (S).
The measuremanls and ihe uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

Michael Weber

Katja Pokovic

Laboratory Tachnician

Technical Manager

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-15

Powaer sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY 41092317 07-Oct-14 (No. 217-02021) Oct-156

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No. 217-02134) Mar-16

Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 17-Aug-15 (No. DAE4-601_Augi5) Aug-16

Secondary Standards D # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-99 {in house check Oct-13) in house check: Oct-16

Nelwork Analyzer HP 8753E US37390585 54206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

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

[}

AT

Issued: August 21, 2015

Certificate No: D2450V2-719_Aug15

Page 1 of 8




. . \\\\"I"j'u,
Callbt_‘atlon Laboratory of Q&\\\q_\__///”/,} S Schweizerischer Kalibrierdienst
Schmid & Partner m C Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {'/,, ,/r_"\T\\\\‘} S  Sswiss Calibration Service
MM
Accradited by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accredltation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiflcates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS v52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy,dz =5 mm

Frequency

2450 MHz =+ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0£0.2) °C 39.2x6% 1.87 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.8 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

54.2 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.48 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

25.7 W/kg £ 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 527 1.95 mho/m
Measured Body TSL parameters {22.0+£0.2)°C 53.2+6% 2.00 mho/m +6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.1 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

51.9 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.11 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

24,3 Wikg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5450 +5.3jQ

Return Loss -23.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 501 Q2 +65jQ

Return Loss -23.7dB

General Antenna Parameters and Design

Elecitrical Delay (one direction) 1.149 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded accerding to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 10, 2002

Certificate No: D2450V2-719_Aug15 Page 4 of 8




DASYS5 Validation Report for Head TSL

Date: 20.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 719

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: £ = 2450 MHz; o = 1.87 $/m; & =39.2; p = 1000 l«;g/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4.54),; Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 17.08.2015
¢ Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001
o DASY52 52.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 102.2 V/m; Power Dnift =-0.01 dB

Peak SAR (extrapolated) = 28.1 Wikg

SAR(1 g) = 13.8 W/kg; SAR(10 g) = 6.48 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

0dB =182 W/kg = 12.60 dBW/kg

Certificate No: D2450V2-719_Aug15 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 19.08.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 719

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 2 S/m; & = 53.2; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.32, 4.32, 4.32); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Suirface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDO00P5S0AA; Serial: 1002
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95.73 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.11 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =173 W/kg = 12.38 dBW/kg
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Impedance Measurement Plot for Body TSL
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ICALIBHATION CERTIFICATE I

Objact D2450V2 - SM: 797

Callbralion procedurals} OA CAL-05D
Calibration procedure for dipole validation kits abave 700 MHz J

N
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Calibration date: October 21, 2015

ThEs calibration certilicale documents the traceabilty fo national standards, which realize the physkeal units of measiremants (SF.
The measurements and the uncertalntles with confidence probabilily are givan on the following pages and are par of the certliicats.

All calibrafions have been conducled in he clos el laboratory Facility: anvironiment temparature (22 £ 3G and humidity < T0%,

Calibration Equipmanl ussd (MATE crifical for calibration)

Frimary Standards D> Cal Date {Cerlificate Mo.) Schedulad Callbration

Powar metar EPM-4424 GBITIB0704 Q70015 (Mo, 217-02222) Qot-16

Power sensor HP 84814 US37292783 OF-Cet-15 (Mo, 217-02222) Crt-16

Power sensor HP 84814 MYA1082317 07-Oct-15 (Mo, 217-02222) Qo-16

Fafarance 20 dB Altenuater 5M: 5058 (20%) Gl-Apr-15 [No, 217-02131) Mai-16

Type-M mismatch combinalion SM: 50472 [ (05327 O1-Apr-1% (Mo, 217-02134) Mar-1&

Aeference Probe EX3DV4 EM. 7349 33-Dec-14 {No. EX3-7348 Decld) Dec-15

DAE4 SN B0 17-A14)-15 {No. DAE4-B01_Augi5) Aug-16

Secondary Slandards IC # Check Date {In houga) Seheduled Check

AF ganarator HES ShT-06 100872 15-Jun-15 {in hotse check Jun-15) In housa check: Jun-i4

MNetvwork Anakyzer HP 5753E USTFI0585 54206 1B-Oct-01 {in house chack Oot-15) In house check: Cot-16
MName Funclion Signalure

Calibralad by: Laif Hhygner Laboratory Techmictan W %
Approved by ¥alja Pokovic Technical Manager /%é g :

Issued: Qotober 22, 2015
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Calibration Laboratory of
Schmid & Partner
Enginesring AG

Zeughaussfrasse 43, B004 Zurich, Switzerland

Schweizerischer Kallbrierdienst
Service suiswe d'étalonnage
Servizio svizzero di taratura
Bwles Calibration Service

Aceradited by the Swiss Accreditation Barvice (3AS) Accreditation No.: SCS 0108
The Bwlss Accredtation Servies |s one of tha signatories to the EA
Multllateral Agreement for the recegnition of calibratlon cerlificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According 1o the Following Standards:

a) |EEE Std 1528-2013, “IJEEE Recommended Practics for Determining the Peak Spatial-
Averaged Specific Absorption Rate {(SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62200-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 200 MHz to 3 GHz)",
Fabruary 2005

c} 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body ({frequency range of 30
MHz to 6 GHz)", March 2010

d} KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
&) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

» Electrical Delay: One-way delay between the SMA connector and the anterina feed point.
Mo uncertainty required.

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

* 5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

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

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
probabilily of approximately 85%.

Certilicale No: D2450W2-797_Cctls Pags 2 of 8



Measurement Conditions
DASY syslem eanlfiguration, as far as not given on page 1.

DASY Version DASYSH W52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 2450 MHz +1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Tamperature Parmittivity Conductivity
Haminal Head TSL parameters . 22000 ag.z2 1.80 mho'm
Measured Head TSL parameters (22.0x02)°C 3B.026% 1.84 mho/m £ 6 %
Head TSL temperature change during test =0.5°C -
SAR result with Head TSL
SAR sveraged over 1 em® (1 g} of Head TSL Conditian
SAR measurad 250 mW input power 13.4 Wikq
SAR for naminal Head TSL parameters nofmalized Lo 1W 52.7 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.17 Wikg
SAR for nominal Head TSL parameters narmallzed to 1\ 24.4 Wiky = 16.5 % (k=2)

Body TSL parameters

The following parsmetars and caloulations wers applisd.

Temperature Parmittivity Conductivity
Nominat Body TSL parameters 22045 527 1.95 mho/m
Measured Body TSL paramefers {220+ 0.2) °C E28+6% 1.98 mhofim £ 6 %
Body T5L temperature change during test = 0.5°C - -
SAR result with Body TSL
SAR averaged aver 1 em® {1 g) of Body TSL Candition
SAR measurad 250 mW input power 13.0 Wikg

SAR for nominal Body TSL parameters

normmalized to 1W

51.5 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW Input power

6.08 Wiky

SAR for nominal Body TSL parameters

narmalized to iW

24.2 Wrkg 2 16.5 % (k=2)

Cerdificale No: D2450V2-797_OcHE
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Appendix {Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedancs, transformed € fead point S41 0+ 8.0

Return Lossg -21.3dB

Antenha Parameters with Body TSL

Impadance, transfarmed to feed point 4980 + 5370

Hatutn Loss -20.7dB

General Antenna Parameters and Design

Elecirical Delay fone direction) 1.152 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductar of the feeding line is directly connacled to the
second arm of the dipole. The antenna is tharefore shont-circuited for DG-signalz. On some of the dipoles, small end caps
aTe added to the dipole atms in order 1o frnprove matching when loadad according to the position as explained in the
"Measurement Conditions™ paragraph. The SAR dala are not affected by this change. The overall dipole length iz atill
according to the Standard.

Mo excessive forca must be applied ko the dipols arms, because they might bend or the soldered connections near the
feedpoint may be damagead.

Additional EUT Data

Manufaciured by SPEAG

wManufactured on January 24, 2006

Certificate No: DE45{W2-797_Octls Page 4 of 8



PASYS Validation Report for Head TSL

Date: 21.10.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: D2450V2 - SN: 797

Communication System: UID 0 - CW; Freguency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = L.84 S/m; & = 38; p = 1000 kg/m’®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2011}

DASYS2 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(7.67, 7.67, 7.67), Calibrated: 30.12.2014;

Sensor-Swiface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 17.08.2015

Phantom: Flat Phantorm 5.0 (froa); Type: QDOOOPS0AA; Serial: 001

DASYS2 52.8.8(1222), SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 114,6 Vim; Power Dirift = 0.03 dB

Peak SAR {extrapolated) =27 .8 Wikg

SAR(1 g) =13.4 W/kg; SAR(10 g) = 6.17 W/kg

Maximum value of SAR (measured) = 22,3 Wikg

-3.20
<1380

-18.40

0dB =223 Wikg = 13.48 dBW/kg

-23.00
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 21102015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz ; Type: D2450V2; Serlal; D2450V2 - 8N: 797

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 1.99 S/m: 2, = 52.8: p = 1600 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANSI €63.19-201 13

DASYS2 Configuration:

»

Probe: EX3DV4 - SN7349; ConvF(7.53, 7.53, 7.53); Calibrated: 30.12.2014,
Senser-Surface: 1.4mm (Mechanical Smfar:g:'Détectian}

Electonics: DAE4 8n601; Calibrated: 17.08.2015

Phantom: Flat Phantormn 5.0 (back); Type: QDOCOP5S0AA; Serial: 1002
DASY52 52,8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 108.1 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.8 W/ikg

SAR(1 g) = 13 W/kg; SAR(10 g) = 6.08 W/ky

Maximum value of SAR (measured) = 21.2 W/ke

4.4

-13.20

-17.6d

-22.00

0 dB =21.2 Wikg = 13.26 dBWrkg
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Impedance Measurement Piot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditalion Service Is one of the signatoeries to the EA
Multilateral Agreement for the recognition of calibration certificates

Client PC.Test o iiobii i Certificate No: D5GHZzV2-1120_Feb16
CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1120
Calibration procedure(s) QACAL-22.v2 -0 e '
Cahbratlon procedure for dlpole valldatlon klts between 3-6 GHz ; ﬁ /
06\0”9’0
Calibration date: February 25, 2016

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 certificate.

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

Calibration Equipment used (M&TE critical for cafibration)

Primary Standards ID# Cal Date {Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 07-0ct-15 {No. 217-02222) Oct-16

Power sensor HP 8481A Us37292783 07-Oct-15 {No. 217-02222) Oct-16

Power sensor HP 8481A MY41092317 07-0ct-15 {(No. 217-02223) QOct-16

Reference 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131} Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 {No. 217-02134) Mar-16

Reference Probe EX3DV4 SN: 3503 31-Dec-15 (No. EX3-3503_Dec15) Dec-16

DAE4 SN: 601 30-Dec-186 (No. DAE4-601_Dec15) Dec-16

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

RF generator R&S SMT-06 100972 15-Jun-15 {in house check Jun-15) In house check: Jun-18

Network Analyzer HP 8753E US37390585 S4206 18-Cct-01 {in house chack Oct-15) In house check: Oct-16
Name Function Signature

Calibrated by: Jeton Kasteali = " ' “Laboralory Technician -

3

- L W 2 7”‘/
Approved by: Katja Pokovie. oo - Technical Manager .- . / o 'j//c/

Issued: February 25, 2016

This calibration certificale shall not be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of \\\‘\\k_///’/,, Schweizerischer Kalibrierdienst

. R % S
Schmid & Partner il;‘ \——\://:MEE»!’: c Service suisse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Swilzerland s ///\\\\\\* S swiss Calibration Service
il by
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbock

Methods Applied and Interpretation of Parameters:

s 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.

s 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.

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

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

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

s SAR normalized: SAR as measured, normalized o 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.

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 approximately 95%.

Certificate No: DbGHzV2-1120_Feb16 Page 2 of 13




Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy=4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5250 MHz + 1 MH=Z
5600 MHz £ 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following paramsters and calculations wers applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 348+6% 4.56 mho/m =6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.93 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

78.7 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.28 W/kg

SAR far nominal Head TSL parameters

normalized to TW

22.6 Wikg = 19.5 % {k=2)

Certificate No: D5GHzV2-1120_Feb16
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 355 5.07 mho/m
Measured Head TSL parameters {22.0+0.2)°C 34.3+6% 4.91 mho/m =6 %
Head TSL temperature change during test <05°C mum
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.30 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

82.3 W/ kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.40 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.8 W/kg +19.5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.4 5.22 mho/m
Measured Head TSL parameters (22.0x0.2)°C 341x:6% 5.07 mho/m + 6 %
Head TSI temperature change during test <0.5°C
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.98 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.1 Wikg = 19.9 % (k=2)

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

cendition

SAR measured

100 mW input power

2.28 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.6 Wikg + 19.5 % (k=2)

Certificate No; D5GHzV2-1120_Feb16
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 471 +6% 5.46 mho/m £6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

100 mW input power

7.61 W/kg

SAR for nominal Body TSL parameters

normatized to 1W

75.6 W/Kkg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,14 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.2 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0£0.2)°C 46.4 +86 % 5.94 mho/m £ 6 %
Body TSL temperature change during test <0.5°C -— e
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g} of Body TSL Condlition
SAR measured 100 mW input power 8.14 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

80.8 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.28 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

22.6 W/kg = 19.5 % (k=2)

Cerlificate No: D5GHzV2-1120_Feb16
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 462 +6 % 6.15 mho/m +6 %
Body TSL temperature change during test <05°C ----
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Conditicn
SAR measured 100 mW input power 7.71 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

76.5 Wikg + 19.9 % (k=2)

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

condition

SAR measurad

100 mW input power

2.15 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.3 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5280-1.3jQ

Return Loss -30.5dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 56.80Q-1.0jQ

Return Loss -23.8dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 53.5Q+4.2iQ

Return Loss - 26,6 dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 51.70-08jQ

Return Loss -34.9dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 588Q+22jQ

Return Loss -21.5dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 53.9Q+6.1jQ

Retuin Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.205 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on September 08, 2011
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DASY5 Validation Report for Head TSL

Date: 25.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV?2 - SN:1120

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 4.56 S$/m; &; = 34.8; p = 1000 kg/m® , Medium parameters
used: £ = 5600 MHz; 6 =4.91 S/m; & =34.3; p = 1000 kg/m3 , Medium parameters used: f = 5750 MHz; 6 =
5.07 S/m; & = 34.1; p = 1000 kg/m’

Measurement Standard; DASYS (IEEE/IEC/ANST C63.19-2011)

DASYS52 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(5.53, 5.53, 5.53); Calibrated: 31.12.2015, ConvF(4.99, 4,99,
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4.95, 4.95); Calibrated: 31.12,2015;

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom Type: QDOOOP5S0AA

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.31 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 7.93 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm {(8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 73.36 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 8.3 W/kg; SAR(10 g) =2.4 W/kg

Maximum value of SAR (measured) = 19.9 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.09 V/im; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) =7.98 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 19.3 W/kg
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0dB = 18.4 W/kg = 12.65 dBW/kg
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Impedance Measurement Plot for Head

[CHI s4i

TSL

23 Feb 26816 14:132:25

iU Fg 1t 852,766 & -12852 0 23.589 pF 5 256,000 806 HHz
L
y " ! CHi Markers
Lt / - ST 26 96,799 o
/ e -1,8833 7
Cop 11 i :rz 5}, S.686008 GHz
| | ! 53,527 0
E B g S.75060 GHz
i ‘ ¢ o
4 N . K i
Ly . ? f.x
v % N ; / ¢
16° : Ly
. N |\ A
\_“ . ' -
H1d r
CHz 811 LOG S dB/REF -28 dB8 . 1:-38.346 4B 5 250.909 680 MHz
CHZ Hark=1-s
. . 24~ 23,825 dB
Cor | ] 5.60690 GHz
o  3-25.580 4B
E_{.a—""'_""\ /f 2,75880 GHz
Av //—’2 e
Hld U D

START S GB0.G03 086 WHz

STOP & OOB.G00 000 MHz

Certlificate No: D6GHzV2-1120_Feb16

Page 10 0f 13




DASY5 Validation Report for Body TSL

Date: 17.02.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1120

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 5.46 S/m; &, = 47.1; p = 1000 kg/m3 , Medium parameters
used: f = 5600 MHz; ¢ = 5.94 S/m; & = 46.4; p = 1000 kg/m3 , Medium parameters used: £ =5750 MHz; ¢ =
6.15 S/m; & = 46.2; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration;

« Probe: EX3DV4 - SN3503; ConvF(4.85, 4.85, 4.85), Calibrated: 31.12.2015, ConvF(4.35, 4.35,
4.35); Calibrated: 31.12.2015, ConvF(4.3, 4.3, 4.3); Calibrated: 31.12.2015;

» Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

s Phantom: Flat Phantom 5.0 (back}; Type: QDOO0OPS0AA; Serial: 1002
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 66.97 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 28.5 W/kg

SAR(1 g) =7.61 W/kg; SAR(10 g) = 2.14 W/kg

Maximum value of SAR (measured) = 18.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.65 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2,28 W/kg

Maximum value of SAR (measured) = 20.4 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.41 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR(1 g) =7.71 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 19.6 W/kg
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0dB =183 W/kg =12.62 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibratlon Laboratory of
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Engingering AG
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Accradiled by the Swiss Accreditation Servica [SAS)
The Swlss Accreditation Servite Is ane of the slgnalorlas fa the EA
Multilaleral Agreement for the racagniflan of callbratlon cerlificates

Cliomt | PG Test

Accreditation No.:

Schwalzariacher Kalibrierdienst

Barvica sulsss d'étalonnage
Servizlo svizzero di taratura
Bwtss Calibration Service

BCS 0108

%cartlﬂnalu No: E$3-333_3__0ct_15

CALIBRATION CERTIFICATE

Chjext {ES3DV3A - SN:3333

QA CAL-01.v8, QA CAL-23.v5, QA CAL-25.v6
: Callbration procedure for dosimetric E-field pr_uhes

Calibrallon procadurals)

H

Callbration date: [U_c_'_tﬂ_bl?l‘ 29, 2015

Calibrafion Equlpment usad (METE critical for calibratlon]

This calloratian cerlificate documents the traceabllily to nafional standards, which realizs the physical unils of measurements (51}
The measuramants and e uncertainties wilh confidanca prabability are given on the lollpwing pages and are part of the cerfificala.

Al calibrations have been conductad I the clnsed labaralory Facilily; emviranment Lamparature (22 £ 3)°C and Numidity = 70%.

2

This calibration cerificate shall not be reprodused exaspt In full without writien approval of e laboralory,

Frimary Standards IC: {Gal Date {Certificale Mo.) Scheduled Calibration

Power maler E44186 (GRS 1283074 D-Apr-15 (Mo, 21 7-02128) Mar-15

Pesarar 2ensor E44428 WMY4i498087 01-Apr-16 (No. 217-02128) Mar-16

Reference 3 8 Aftsnualor Sh; G805 {3c) 01-Apr=15 (Moo 217-021248) MRr-16

Refarance 20 dB Allenugior SM: S527F [20x} 01-Apr-i6 {Mo. 217-02132) Mar-16

Reference 3} dB Attenualar BN: 55129 (30h) 04-Apr-15 (Mo, 217-02133) War-16

Referanca Proba ES30VZ BN 3013 30-Deg-14 {No. ES3-3013_Derid) Dec-15

DAE4 SM: 630 14=Jan-15 (Mo, DAEA-BB0_Jan13) Jan-i6

Secondary Standerds LK Check Dale {in hougpe) Soheduled Check

RF genedatyr HFP 88480 US4 2001 PO 4-4up-8% [In house check Apr-13} In house check: Apr-16

Watwork Analyzer HE B753E LIS373HIEES 18-Oct-01 {in house shack Oc-15) In hpuse check: Oct-16
Marna Funcllan Signature

Calibrated by: | Lalf Kly=ner Laboratary Tec'-hnk’.:lan --

Agproved by Kat/a Pokovic Tachnit:al Manager

|ssued; Ooluber 28, 20H6
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Calibration Laboratory of

] L5 Schwelzerischer Kalibrierdienst

Schmid & Partner C Service suizae d'étalonnage
Enginearing AG g Servizio svizzers di taratura

Feughausstrassa 43, 8004 Zurlch, Switzerland Swiss Calibralion Service

Agoredited by Ihe Swdss Accrodilation Service (SA3) Accreditalion No.: SCS 108

The fiwles Acoraditallon Service 1s one of the signataTies lo the EA

Multliataral Agraament For the recognition of calibration centificates

Glossary:

TSL tizsue simuolating liguid

NORMx v,z sensitivily in free space

ConvF sensitivity in TSL f NORMx,y,z

oCcP dicde compression point

CF crast factor [1/Auty_cyeted of the RF signal

ABCD modulation dependent kncarizalion parareters

Polarization ¢ @ rolalion around probe axis

Polarization & 4 rofation around an axis that is in the plane normal to probe axis {at measurernent centar),

i.e., & = is normal to probe axis

Connector Angle infarmation used in DASY system to allgn probe sensor X to the robot coordinate system

Calibration is Performed According to the Followlng Standards:

a) |EEE Std 1528-2043, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Tachmigues”, June 2013

by |IEC 622081, "Progedure to measure lhe Specific Absorption Rate (SAR) for hand-held devices used in close
proximily to lhe ear (frequency range of 300 MHz to 3 GHz2)", February 2005

¢} |ED 52208-2, "Procedure to delermine the Specilic Absorption Rale {SAR) for wireless cornmunication devicas
used in close proximify to the human boady {frequency range of 30 MHz to 6 GHzy", March 2010

d] KDBE 885684, “SAR Measurement Requirements far 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-field polarization § = 0 {f = 900 MHz in TEM-cefl: f = 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainlies of MORMx,y,z doss not affect the E*-field
uncertainty inside TSL {aee helow ComvE).

NORMDx. v,z = NORMx, v,z * frequency_response [see Frequency Response Chart). This linearization s
implemenled in DASY4 sofiware versions later than 4.2. The uncentainty of the frequency response (s included
in ihe stated uncertainty of ComeF. -

0P,y z: DGP are numerical linearizafion partametsrs assessed based on the dala of power swaap with CW
sighal {no uncertainty regquired). DCP does not depend an frequency nor imedia.

PAR: PAR is the Peak lo Average Ratio that is not calibratad but determined based on the signal
characteristics

Axy.z; Be.y.z Cxyz Dxyz; VRy.z: A, B, C, D are numerical lingarization parameters assessed based on
lhe data of power sweep for specific modulation signal. The paramaters da not depend an frequancy nor
media. VR is the maximum calibration range expressed in RMS voltage across tha diode.

ConvE and Boundary Effect Parameters: Assessed in fiat phantorn using E-field (or Temperature Transfer
Standard for f < 800 MHz} and inside waveguide using analyfical field distributions based an power
measuremenls far f = 800 MHz. The same setups are used for asgessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 sofiware to improve probe acouracy close fo the boundary, The sensitivity in TSL cotrespands
to NORRx, v,z * ConvE whereby the uncertainty corresponds to that glven for Cosve. A frequency dependent
ConvE is used in DASY version 4.4 and higher which allows extending ths validily from + 50 MHz to + 100
MHz.

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

Sensor Offsaf. The sensor offsel cormrespands to the offsel of virtual measurement center from the probe lip
fan probe axis). No tolerance required.

Connector Angla: The angle is assessed using the information gained by determining the MORMx {no
uncerialnty required).
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ES30W3 — SMI3333 October 29, 2015

Probe ES3DV3

SN:3333

Manufactured:  January 24, 2012
Calibrated: October 29, 2015

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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ES30W3- SMN:3333 October 29, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Basic Calibration Paramefers

Sansor X Sansary Sensor 2 Uns {k=2}
Narm {uviivimi)" 1.07 0.90 0.88 +101 %
DEP {mVv)" 106.8 108.5 1016.8

Maodulation Calibration Parameters

Ui Communlication System Nama A B c D VR Unc™
dB dBvuY dB my {k=2)
o oW X 0.0 0.0 1.4 nop | 2000 | 3.5%
N &0 0.0 1.0 1871
Z 0.0 0.0 1.0 184.8
gﬂﬂ- SAR Valigation {Square, 100ms, 10ms} | x | 243 BO.T 114 | 1000 | 416 42.2 %
v | 435 674 13.2 35.5
z 1.465 5.0 a7 36.2
‘1&;‘1- UMTS-FDD (WCDMA) X | 335 679 | 194 | 281 | 1262 | #05%
¥ | 348 8.5 192 127 5
Z 3,97 67.5 18.6 1490
10042- | |EEE 802.11b WiFi 2.4 GHz (D385, 1 X | 380 728 20.5 187 | 1410 | 07 %
CAB Mbps)
¥ 168 733 20.8 128.0
Z | 30 69.5 18.8 128.2
10013- | IEEE B0Z.11g WiFi 2.4 (GHz (DSSS- X | 1152 71.7 23,9 946 | 1393 | :30%
GAB OFDA, 5 Mbps}
¥ | 10,94 70.4 229 1471
2| 1095 70.8 23.4 144.5
E}?ﬁ?é% GEM-FDD {TDMA, GMSK) ¥ | 2145 §5.2 26.5 930 | 1399 | #2E5%
Y | 612 B2.9 21.8 142.0
z | 1147 £8.1 238 127 6
E}TB%- GPRS-FDD (TDMA, GMSK, TH 0} X [ 208 | es5 | 270 | 957 | 1358 [ #22%
¥ | 978 B4.4 22.7 135.3
Z 8.12 835 22.1 1446
BT?- GPRS-FDD (TOMA, GMSK, T 0-1) ¥ | 3984 40,6 25.2 .56 1409 | g%
¥ | 2507 100.0 25.0 1254
z 3520 ag.f 24.7 131.9
B‘iﬂ:?- (B3PRE-FDD (TDMA, GMSK, TH 0-1-2} ® | 4718 0n g 23.9 480 | 1249 | 25%
Y | 49.7% 93 5 22.8 1454
Z | 4537 99.9 23.1 148.5
éiféﬂ- GPRS-FDO (TOMA, GMSK, TN0-1-2-3) | X | 56.24 99,5 226 | 355 | 1404 | £27%
¥ 5695 ao.7 21.9 1281
Z | 4845 996 221 133.2
é{;?fz IEEE BO2.15.1 Bluetooth (GFSK, DHE) k4 18.03 g0.4 29 8 1.16 i27.5 1.0 %
¥ | 3517 9.6 20.7 1411
Z | 2108 g8.9 218 1275
i0400- | LTE-FOD [SC-FDMA, 100% RB, 20 X | 636 B7.G 19 H EE7 | 375 | *12%
CAB MHz, QPSK)
¥ | 629 67.4 19,6 128.9
Z | 635 7.5 19,7 130.5
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ES30V3— SM:3333 Qctoher 24, 2015

0103 LTE-TOD (SC-FD#M4, 100% BB, 20 ¥ 10.8 .90 1308
CAB MHz, QPEK) 85 75.6 26.4 . ] 2.7 %
Y 9.58 73.7 4.8 14301
T — Z 0.94 75.6 28.2 149 3
- -FOD (EC-FOMA, 1008 REB, 10 X g 21 5.
CAC MHe QPSI0 . 67.0 18.7 ar | 1288 | 212%
¥ | 618 BG.9 19.5 128.2
T = 7 §.22 67.2 19.7 138.0
- E 02 11n (HT Mixad, 13.5 Mbps, ¥ | 1oos 8.07 126 "
CAR BPEK) 68.7 21.2 . A | £25 %
¥ | 1013 £9.0 213 1461
e { 4 9.07 G8.T 21,1 126.2
. LTE-TDR {(SC-FDMA, 50% RB, 20 MHz, | x | 10, 828 | 125 T
ChB GPSK) 11 755 5.0 . 8 | 237%
¥ 2.08 73.2 47 1382
— = z 9.2 74.8 26.0 1431
- -FOD (SC-FOMA, 50% RB, 10MHz, | x | 597 6.8 575 | 133 .20
CAG GPSK] . 18.5 4 [ #z2%
¥ 597 86.7 18.5 127.0
Fd 501 GB.7 10.5 134.2
101M60- | LTE-FDD {SC-FDMA, 50% RB, 15 MHz, | X | 6.40 67.3 199 | 582 [ 1378 | 2%
GAB QPSKY
¥ 6.31 G671 10,4 130.7
- - z .32 67.1 196 139.8
165- LTE-FDD {SC-FDA, 1 RB, 20 MHz, ¥ 5. 573 136 +
CAB QPSK) 05 67.3 20.1 8| #1.2%
¥ 4.89 67.0 198 1311
Fd 4.93 67.7 20.0 1374
10972- LTE-TDD {S0-FDMA, 1 RE, 20 MHz, ¥ | 1074 a3y 0.3 o2 1968 | 27 %
CAB QrsK
¥ 7.4 74.3 25.5 1259
F 7.74 76.6 271 1312
10175 | LTE-FDO (SC-FDMA, 1 RE, 10 MHz, X 407 BE.0 19.9 5.72 1308 | £1.2 %
CAG QPEK)
¥ | 466 6.9 108 128.5
? 447 67.3 20.1 137.0
10181- LTE-FDD {(SC-FOMA, 1 RB, 15 MHz, » 409 G7.0 199 [ 130, § 41,7 o,
CAB QPSKY
Y 4.85 B7.0 10.9 127.8
z 405 57.2 20,0 136.2
10186- | IEEE R0Z.11n {HT Mixed, 6.5 Mbps, ¥ | 10.H G 217 8.1 1378 | 122%
CAR BFEK}
Y 8.75 BE.F 212 137.5
i .94 B0.4 217 145.3
:}’f‘fgﬁ- UMTS-FDD (HSPA+ % 7.0B 67.5 18.8 597 | 1471 | 214 %
Y 7.06 B7.7 10.8 142.3
z 7.04 B7.T 1949 1488
10237- LTE-TDD (SC-FDMA, 1 RE, 10 MHz, X | 1068 83.5 301 8.1 1440 | +3.0%
CAB QP
¥ 7.43 74.7 257 127.8
z 7.66 77.1 274 1323
10252- LTE-TDD {SC-FOMA, 50% RB, 10 MHz, | X | 10.81 78.7 7.9 B.24 1207 | 230%
CAR QPSKY
Y B.48 724 244 130,14
Z 2.7 74.1 25.8 135.2
10267- | LTE-TDD (3C-FOMA, 100% RB, 10 ¥ | 11,73 79.9 28.3 2.30 1486 | 33 %
CAR MHz, QPSK)
¥ | 811 73.2 24.8 1360
Fa 0.4 74.9 26.1 1427
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T0275- LUMTS-FDR (H3UPA, Subtest &, 3GPP b 452 67.6 19.3 308 144 5 +0.7 %
CAB Relg.4)

hd 4,67 68,3 19.6 146.0

z 4.41 G7.0 185 130.0
A‘fﬁm- CDMA200G, RC3, 8055, Full Rale X | 86 67.2 19.0 | 346 | 1345 | 05%

\d .91 Ge.o 19.5 133.2

z 3.86 66.5 19.6 146.9
10282- | CDMAZ000, RCE, 5032, Full Rate ¥ | 383 67 5 9.1 539 [ 1340 | 05 %
AL

b 3.33 69.3 20.0 126.0

z s Ga.5 19.6 148.6
10257- LTE-FDD {SC-FOMA, 50% RE, 20 MHz, ® 6.20 G671 10.7 584 128.0 1.2 %
atatal QPSK)

Y 6.20 67.0 19.6 12B.0

Z G.32 67.5 19.9 1427
10311 LTE-FDOD {SC-FDMA, 100% RB, 15 ¥ .75 676 200 6.06 137 1.4 %
AAS, MHz, QPSK)

b 6,75 G675 199 1335

Z 6.90 B6.1 203 14872
10400- IEEE 802.11ac WiFi (20MHz, B4-04M, by 10,30 E0.7 321 BaT 140.1 +2.5 %
AAC B9pc duty cycla)

¥ 10005 G6.0 21.5 141.2

£ 8,84 64,0 21.7 126.3
10403- | COMA2000 {1xEV-DO, Rev. 0) X | 480 665 fa0 | 376 | 1203 | 105%
AAB

Y 5.30 il | 202 148.4

P 5,140 70.4 194 1352
10404 COMAZ00) (1xEV-DO, Rewv, A) x 477 688 149.2 aT? 1273 .7 %
AAB

¥ 5.35 71.7 205 145.4

Z 503 06 201 1333
10415- IEEE 832.11h WiFi 2.4 GHz (D555, 1 X 277 £9.7 10.7 154 147.0 0.7 %
AL Mbps, 98pc duly cycle)

Y A.73 o4 2z z 1437

Z 125 722 207 1339
10416- |EEE 802.11g WiFi 2.4 GHz {[ERP- % | 0 BO.4 218 B.23 | 1447 | +25%
AAA QFO, B Mbips, 99pc duty oyGle)

Y 9,56 6a.8 214 1393

£ .72 BE £ 213 126.0

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 approximately 85%.

* The uncerginties of Mom X,Y,2 do not affiec! Ihe Exhield uncertainty inside T3L (sea Pages 7 and 8],

& Mumerical linearizalion parameter: uncartainty mot required.

E Unganalnty is determined using the mak. dewiation from lingar response applying rectanguter diskibufion and is expressed for the souara of 1he
fiedd yalus.
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ES30N3- SN-3333

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Callbration Parameter Determined In Head Tissue Simulating Medla

October 29, 2015

Relatlve Canduckivity Depth ™ Unc

FiMHZI® | Parmittivity© {sim)© ConvFX | ConvEY | ConvFZ | Alpha® |  {mm) {k=2)
750 41.9 0.89 6.46 6.46 6.46 0.75 1.22 +12.0%
835 41.5 0.90 6.16 6.16 6.16 0.26 1.67 +12.0%
1750 40.1 1.37 £.21 5.21 5.21 0.80 1.18 £120%
1900 40.0 1.40 5.03 5.03 5.03 0.73 1.25 +12.0 %
2300 39.5 1.67 4.73 473 4.73 0.60 1.43 120 %
2450 39.2 1.80 4.53 4.53 4.53 0.80 1.28 £+12.0%
2600 38.0 1.96 4.38 4.38 4.39 0.50 1.29 $12.0%

© Frequency validlty above 300 MHz of & 100 MHz only applies for DASY vd.4 and higher (see Page 2}, eter it i5 reslkcted to + 50 MHZ. The
unceriminty is the RSS of the ConvF uncerainly a1 calibratlon frequency and the wocanalnly for the indicated frequancy band. Frequency valldity
balow 300 MHz 5 + 10, 28, 40, B0 and 70 MHz for ConvF assessmants at 30, 64, 128, 150 and 220 MHz respectively. Abave 5 GHz frequency

validily can be extended to & 710 MHz

F Al fraquencies betow 2 GHe, the validity of fissue paramete?s (g ard o) can be relaxed to £ 10% If lguid compensaticn femiia |s applied 1o

measurad SAR values, Al lrequanties above 3 GHz, ihe validily of issue parameters (2 and o) & rastricled to * 5%, The uncertainty iz tha RSS of

lhe CarivF uncanainly for indicaled langel lissues parameters.
¥ alpha/Depin ata detarmined during calibration. SPEAG warrants thal Ihe remalning devialien due to Ihe boundarny effect after compensallon is

always Iess than £ 1% for equancies below 3 GHz and Balaw + 2% for feequencies balwean 3.6 GHz at any distance larger ihan hall the probe tip

dismater rom the boundarny,

Carlificate Mo: ES3-3332_0c1
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ES3aDW3- 5M:3333 Qctoher 29, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Calibration Parameter Determined in Body TIssue Simulating Media

Relativa Conductivity Depth ® Unc

fIMHz)® | Pormiitivity" (Simy© convyFX | ConvF Y | ComEZ | Alpha® | fmmj fl=2)
750 56.5 0.95 6.31 6.31 6.31 0.70 1.26 +12.0%
835 55.2 0.97 .25 6.25 6.25 0.47 1.54 £12.0 %
1750 53.4 149 4.90 4.90 4.90 0.49 1.63 +12.0%
1900 53.3 1.52 4.70 4.70 4.70 0.54 1.49 £12.0%
2300 52.9 1.81 4,51 4.51 4.51 0.80 1.15 £12.0%
2450 52.7 1.95 4,34 4.34 4.34 0.80 1.15 £12.0%
2600 52.5 216 4.23 4.23 4.23 0.30 1.03 £120%

E Frequency validily sbove 200 MHz of 2 100 MHz only applies for BASY v4.4 and higher (3ee Page 2}, else it is resticted 1o + 33 MHz, The
uncartainty is the BSS of lhe ComF uncartalnly al calibation frequency @nd the uncarainty for the indicated fraquancy band. Frequency validity
balow 00 MHZ |5 3 10, 256, 40, 50 and 70 MHz for CanwF assessments al 30, 64, 128, 180 and 220 MHz respeclivety. Abova § GHz frequency
validily can be extendad 1o + 110 MHz.

Fal frequencies balow 5 GHz, the validily of tissue paramelais (e and o) can be relaxed to + 105 1t liguid compensalion formula |s applied o
measured SAR valuas. At Irequencies above 3 GHz, the validity of tissue parameters (e and o) is raskticled to + 5%, The ungertainly Is the RSS of
the ConwF uncerdainly for indlcated large! lissue paramsters.

& Alpha/Depth are delermined during calibration. SPEAS warranis 1hal the remaining devialion due o Ihe boundary effect afler compensallon |s
alwiys lass than £ 19 For requencies below 3 GHz and below + 2% for frequencias between 3-8 GHz at any dislance karger than hall the probe 1lp
dismeter irom the Saundany.
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Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uneertainty of Frequency Response of E-flald: £ 6.3% (k=2)

Certificate Mo: ES2-3333_0Octis Page 3aof 13



ES30v3- SN:3333

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

=1800 MHz,R22

Oclober 29, 2015
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Uncertainty of Axlal Isotropy Assessment: £ 0.5% [(k=2)

28 ﬁHz
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E330V3- SME2323 October 29, 2015

Dynamic Range f(SAR}c.q)
(TEM cell, fova= 1900 MHz)

1084
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Input Sigral [uv]
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hot compensated campensated

Ermur [dB]

SRhe l i
102 102 101 09 101 102 102
SAR [mWWem3]
e
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Uncertainty of Linearity Assessment: 1 0.6% (k=2)
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Conversion Factor Assessment

=835 MHz, WGLS R {H_comF)
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Deviation from Isotropy in Liquid
Error (b, 3}, f= 900 MHz

Deviation

-1 -08 06 04 02 00O 02 04 DG 0& 1.0
Uncertainty of Spherical Isotropy Assessment: 1 2.6% (k=2)
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Qclober 29, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Other Probe Parameters

Sansor Arrangemannt Triangular
Connectar Angle {7) «32.8
Mechanical Surface Delection Made ghabled
Oplical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameiar 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Frobe Tip to Sensor X Calibration Polnt 2 i
Probe Tip to Sensor Y Galibratian Point 2 mm
Proba Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Cerfificate Mo: ES3-3323_0ct15 Page 13 of 13
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CALIBRATION CERTIFICATE

Object

Calibralion procedure(s)

Calibration date:

'ES3DV3 - SN:3263

' QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6
i Calibration procedure for dosimetric E-field probes

{May 20, 2015

Calibration Equipment used {M&TE crilical for calibration)

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

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

This ¢alibration cerificate shall not be reproduced except in full without written approval of the laboratory.

Primary Slandards 1D Cal Date (Cenificate No.) Scheduled Calibration

Power meter E44198 GB41293874 01-Apr-15 (No. 217-02128) Mar-16

Power sensor E4412A MY41498087 0i-Apr-15 (No. 217-02128) Mar-16
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Reference 20 dB Attenuator SN: §5277 {20x) 01-Apr-15 {No. 217-02132) Mar-16
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Calibration Laboratory of \‘wf S Schwaeizerischer Kalibrierdienst

Schmid & Pariner ;%\E/—/E! IE! c Service suisse d'étalonnage
Engineering AG Pty Servizio svizzero di taratura
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Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA

Multilateral Agreement for the recognition of calibratlon certificates

Glossary:

TSL tissue simulating liquid

NORMX,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compressicn point

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

A,B,C,D modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

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

i.e., 8 =0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurement
Techniques”, June 2013

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:

NORMX,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegmde)
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E?field
uncertainty inside TSL (see helow ConvF).

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

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

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax,y.z; Bx,y,z; Cx,y,z; Dx,y,z; VRX.y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for > 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 fo improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF whereby the uncertainty corresponds to that given for Convf. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows 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 anlenna.

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

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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ES3DV3- SN:3263

May 20, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3263

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (pVI(VIm)Z)A 1.21 1.25 1.13 +10.1 %
DCP (mV)® 106.1 103.6 108.3
Modulation Calibration Parameters
1)) Communication System Name A B (o4 D VR Unc™
dB dBvuv dB mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 205.3 3.3 %
Y 0.0 0.0 1.0 207.3
Z 0.0 0.0 1.0 199.5
10010- SAR Validation (Square, 100ms, 10ms} X 1.83 58.4 9.4 10.00 412 1.4 %
CAA
Y 3.88 63.3 12.9 47.5
Z 1.42 56.8 8.7 39.5
10011- | UMTS-FDD (WCDMA) X | 327 67.4 18.6 291 | 1401 | 207 %
CAB
Y 3.39 67.5 18.7 142.7
z 3.32 67.6 18.6 136.9
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 285 68.8 18.8 1.87 142.2 0.7 %
CAB Mbps)
Y 3.38 70.7 18.5 144.8
Z 3.07 70.0 19.1 138.1
10013~ |EEE 802.11g WiFi 2.4 GHz (DS3S- X 10.99 70.8 234 9.46 135.9 £2.5%
CAB OFDM, 6 Mbps)
Y 11.36 70.3 228 124.7
Z 10.57 70.0 22.9 129.4
E}(}{E‘l- GSM-FDD (TDMA, GMSK) X 9.38 B4.7 221 9.39 139.8 +1.9%
B
Yy | 2779 | 1000 | 287 129.4
Z | 929 86.8 23.8 134.5
10023- GPRS-FDD (TDMA, GMSK, TN 0) X 9.63 84.9 221 9.67 1341 ¥25%
DAB
Y 25.29 98.2 28.2 124.0
Z 9.65 87.7 243 128.2
10024~ GPRS-FDD (TDMA, GMSK, TN 0-1) X 16.20 88.9 21.0 6.96 145.2 +1.4%
DAB
Y 41.82 99.7 25.6 128.5
Z 24.57 96.8 24.1 142.0
10027- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X 55.77 99.6 221 4.80 138.5 2.2 %
DAB
Y | 5330 99.7 23.9 140.5
z | 4028 99.6 232 134.3
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) X 81.43 99.8 20.7 3.55 148.6 1.7 %
DAB
Y 60.49 99.7 22.9 146.0
Z 62.69 99.6 21.2 145.0
10032- IEEE 802.15.1 Bluetooth (GFSK, DH5) X 96.06 93.7 16.0 1.16 140.3 +1.9%
CAA
Y 77.08 99.9 20.1 149.0
Z 99.64 99.9 18.6 138.0
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.24 67.2 19.6 5.67 131.7 +1.4%
CAB MHz, QPSK}
Y 6.39 67.3 19.5 133.8
Z 6.19 67.2 19.6 126.8
Certificate No: ES3-3263_May15 Page 4 of 13




ES3DV3- SN:3263 May 20, 2015
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 10.13 76.3 26.6 9.29 142.6 2.7 %
CAB MHz, QPSK)

Y 12.07 77.9 26.6 1389

Z 9.41 74.3 25.6 134.1
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.13 66.9 19.5 5.80 129.6 1.4 %
CAC MHz, QPSK)

Y 6.35 67.1 19.5 133.7

Z 6.39 68.0 20.1 150.0
10117~ [EEE 802.11n (HT Mixed, 13.5 Mbps, X 10.34 69.6 217 8.07 147.0 +1.9%
CAB BPSK)

Y 10.05 68.3 20.9 123.4

Z 10.08 69.1 21.3 138.2
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 9.44 75.3 26.3 9.28 137.0 3.5 %
CAB QPSK)

Y 11.36 76.9 26.3 134.5

Z 8.85 73.5 25.3 130.3
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, b'e 5.79 66.2 19.2 5.75 126.9 +1.2%
CAC QPSK)

Y 6.05 66.5 9.3 130.9

z 5.92 66.9 19.5 145.5
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.25 66.9 19.5 5.82 131.8 1.4 %
CAB QPSK)

Y 6.47 67.0 19.5 135.4

2 6.09 66.5 19.3 127.5
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 478 66.7 19.7 573 130.0 #*12%
CAB QPSK)

Y 5.14 66.7 19.5 135.0

Z 4.83 67.1 19.9 147.9
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 8.63 80.4 29,1 9.21 147.7 27%
CAB QPSK)

Y 9.72 78.5 27.2 123.9

Z 7.63 76.7 27.2 142.5
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4.75 66.6 1906 572 128.2 +1.2%
CAC QPSK)

Y 5.12 66.6 19.5 1343

z 4.87 67.1 19.9 148.0
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 476 66.6 19.6 5.72 127.9 +1.2%
CAB QPSK)

Y 5.12 66.6 19.5 134.5

i 4.87 67.3 20.0 147.0
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 9.87 69.1 21.6 8.10 135.8 122%
CAB BPSK)

Y 10.19 69.1 21.4 145.3

z 9.65 68.8 21.3 130.5
10225- UMTS-FDD (HSPA+) X 6.90 67.2 19.5 5.97 139.2 +.7 %
CAB

Y 7.22 67.3 19.6 148.0

Z 6.75 67.0 19.4 134.1
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 8.68 80.6 29.2 9.21 148.0 +3.0 %
CAB QPSK)

Y 9.82 78.8 27.3 125.0

Z 7.85 776 27.7 143.5
10252- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 8.56 73.7 25.6 9.24 126.6 135 %
CAB QPSK)

Y 10.58 76.0 25.9 126.3

Z 8.84 74.8 26.1 146.7
10267- LTE-TDD (SC-FDMA, 100% RB, 10 X 9.24 74.6 25.9 9.30 1336 +33%
CAB MHz, QPSK)

Y 11.38 76.9 26.2 134.3

Z 8.79 73.2 25.1 128.6
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10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 4.39 67.0 18.9 3.96 143.8 0.9 %
CAB RelB.4)

Y 4.55 67.1 18.8 147.3

z 4.42 67.4 19.0 139.9
10291- CDMA2000, RC3, 8055, Full Rate X 3.59 67.2 18.9 3.46 132.2 0.5 %
AAB

Y 3.68 66.7 18.5 136.0

Z 3.57 67.1 18.6 128.5
10292- CDMAZ2000, RC3, 5032, Full Rate X 3.50 67.0 18.7 3.39 134.0 0.7 %
AAB

Y 3.62 66.6 18.4 138.6

Y4 3.50 67.2 18.7 129.8
10297- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X 6.11 66.8 19.4 5.81 127.7 +1.4 %
AAA QPSK)

Y 6.33 67.0 19.5 1321

Z 6.28 67.6 19.9 146.8
10311- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 671 67.5 199 | 606 | 1342 [ #1.7%
AAA MHz, GPSK)

Y 6.93 67.7 19.9 138.0

Z 6.57 67.2 19.6 128.0
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 10.17 605 21.9 8.37 138.5 +2 5 %
AAC 99pc duty cycle)

Y 10.55 69.5 21.8 148.0

Z 9.92 69.0 21.6 132.5
10403- CDMA2000 {1xEV-DO, Rev. 0) X 4.79 59.2 19.1 3.76 1441 0.7 %
AAB

Y 4.71 67.0 18.2 129.2

Z 472 69.3 19.2 139.3
10404- | CDMA2000 (1xEV-DO, Rev. A) X | 489 69.2 19.2 3.797 | 1421 | 07%
AAB

Y 4,71 67.5 18.5 126.7

Z 4.51 68.6 18.8 137.3
10415- IEEE 802.11b WiFi 2.4 GHz {DSSS, 1 X 255 68.0 18.5 1.54 141.7 0.7 %
AAA Mbps, 99pc duty cycle)

Y 2.67 68.4 18.6 144.0

z 2.98 70.8 19.5 138.0
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 10.01 69.3 21.8 8.23 137.3 ¥2.5%
AAA QFDM, 6 Mbps, 99pc duty cycle)

Y 10.31 69.3 21.6 146.0

Z 9.69 68.8 214 129.9

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 approximately 95%.

* The uncertainties of NormX,Y,Z do not affect the E>field uncertainty inside TSL (see Pages 7 and 8).

® Numerical linearization parameter: uncertainty not required.

F Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of lhe

field value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3263

Calibration Parameter Determined in Head Tissue Simulating Media

Relatlve Conductivity Depth © Unct.

f(MHz)® | Permittivity" (sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.27 6.27 6.27 0.29 1.87 +12.0%
835 41.5 0.90 6.18 6.18 6.18 0.49 1.42 +12.0%
1750 40.1 1.37 5.27 5.27 5.27 0.49 1.46 +12.0 %
1900 40.0 1.40 4.96 4.96 4.96 0.66 1.28 +12.0 %
2300 39.5 1.67 4.63 4.63 4.63 0.58 1.41 £12.0 %
2450 39.2 1.80 4.40 4.40 4.40 0.71 1.34 £12.0 %
2600 39.0 1.96 4.25 4.25 4.25 0.80 1.25 +12.0%

€ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4_4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncerainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validily
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessmenls at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (e and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue paramelers (s and o} is restricted lo + §%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target lissue paramelers.

6 Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half Lhe probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3263

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)¢ | Permittivity " {sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6.07 6.07 6.07 0.53 1.42 +12.0 %
835 55.2 0.97 6.08 6.08 6.08 0.57 1.36 +12.0 %
1750 53.4 1.49 4.88 4.88 4.88 0.54 1.50 +120%
1900 53.3 1.52 4.66 4.66 4.66 0.56 1.51 +12.0 %
2300 52.9 1.81 4.42 4.42 4.42 0.69 1.33 +12.0%
2450 52.7 1.95 4.28 4.28 4.28 0.80 1.08 £12.0%
2600 52.5 2.16 4.11 4.11 4.1 0.80 1.09 +12.0%

© Frequency validily above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is reslricled lo + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validily
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of fissue parameters (s and o) can be relaxed to + 10% if liquid compensalion formula is applied to
measured SAR values. At frequencies above 3 GHz, the validily of tissue parameters (& and o) is restricted to £ 5%. The uncerainty is the RSS of

the ConvF uncenainly for indicated target tissue parameters.

¢ AlphaDepth are determined during calibration. SPEAG warrants thal the remaining deviation due to the boundary effect after compensation is
always less than & 1% for frequencies below 3 GHz and below % 2% for frequencies hetween 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Frequency response {hormalized)

07_1H.._.. ....................... '.‘ ....................... G,

0_5IIII:I[II

j i ) i
1500 2000 2500 3000

e R%

[

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

Tol X Y z

Error [dB)

Rofl [] _
5}
10%'HZ 60%H2 1800 dHZ QSEHZ

Uncertainty of Axial [sotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAReaq)
(TEM cell, foya= 1900 MHz)

106

105 C22 ‘

[nput Signal [uv]

1037,::..

[ | [ [ |
103 102 107 100 10! 102 103
SAR [mWlcm3]
not compensated compensated

2

| [T
o
=
s
e -
wl

=1

|
_2 H 1 RH H HE H : : P H
103 102 101 100 101 102 103
SAR [mW/cm3]
[+]
not compensated compensated

Uncertainty of Linearity Assessment: & 0.6% (k=2)
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Conversion Factor Assessment
f = 835 MHz,WGLS R9 (H_convF) f = 1900 MHz, WGLS R22 (H_convF)
20 B — : - : _ .
35 o1
3.04 |\ 25‘_.'-_
% 25 : \ z 20,; \
% 1.5; N g ; \
L \‘\ 10- ’ - = .
i.U*; ‘\\\ C \
osd §4- D g o
OG_ 1 T T i 1 : slll L1l 11 T 1 Lt 111 I—‘I_.'—ﬁ
6 1 0 30 40 50 60 0 10 15 20 % 20 35 40
- 2 [mm) ] %1 zlmm)] -
anakbcal measured analytical measwred

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

Deviation

-0 -08 -06 -04 -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3263

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 65.6
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

Certificate No: ES3-3263_May15 Page 13 of 13




1y,

Calibration Laboratory of

RN § Schweizerischer Kalibrierdienst
; 3 2
Schmid & Partner i{\\_\—__‘.-// = C Service sulsse d'étatonnage
Engineering AG LT S Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland i,‘ /ﬁ\‘,\:‘\ Swiss Calibration Service
oy

Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

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

‘PC Test Certificate No: ES3-3022_Aug15

Cliant

CALIBRATION CERTIFICATE

Object ES3DV2 - SN:3022

QA CAL-01.v9, QA CAL-23.v5, QA CAL-25.v6
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Glossary:

TSL tissue simulating fiquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode comprassion point

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

ABCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

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

i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body {frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

e NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMX,y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the Efield
uncertainty inside TSL (see below ConvF).

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

o 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 PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bx.y.z: Cx.y,z Dx.y,z; VRx,y.z: A, B, C, D are 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.

¢ ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature 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 paramelers applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensilivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz lo + 100
MHz.

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

« Sensor Offsef: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

s Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uVivim)H)* 1.00 1.03 0.95 +10.1 %
DCP (mV)" 99.9 99.7 100.9

Modulation Calibration Parameters

UID Communication System Name A B c D VR Unc®
dB dBvVuv dB mV {k=2)

0 Cw X 0.0 0.0 1.0 0.00 1796 | 33 %

Y 0.0 0.0 1.0 183.9

z 0.0 0.0 1.0 179.0
10010- SAR Validation {Square, 100ms, 10ms}) X 3.60 659 14.2 10.00 43.5 22 %
CAA

Y 2.84 635 13.0 43.3

Z 2.76 637 12.7 417
10011- UMTS-FDD (WCDMA) X 3.32 67.0 18.7 2.91 144.4 +0.7 %
CAB

Y 3.24 66.3 18.0 147.3

z 3.19 66.3 18.0 1435
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.15 69.9 19.5 1.87 146.1 0.7 %
CAB Mbps) :

Y 2.88 67.7 18.0 1479

Z 2.78 67.4 17.8 145.6
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 11.40 71.3 23.8 2.46 144.9 £33%
CAB OFDM, 6 Mbps)

Y | 11.15 70.5 23.1 146.9

z 10.95 70.5 23.3 140.3
10021- GSM-FDD (TDMA, GMSK) X | 20686 99.8 29.2 9.39 1326 | +22%
DAB

Y | 14.36 93.3 26.6 145.3

zZ | 1717 97.2 27.8 145.4
10023- GPRS-FDD (TDMA, GMSK, TN 0) X | 47.22 96.5 28.2 9.57 1254 | +1.9%
DAB

Yy | 11.086 88.6 25.0 136.0

z 8.71 84.6 23.4 130.7
10024- GPRS-FDD (TDMA, GMSK, TN 0-1) X | 3105 99.5 25.9 6.56 1352 | #£2.2%
DAB

Yy | 2528 97.4 25.0 132.5

Z | 2158 957 24.5 144.4
10027- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X 4288 999 24.0 4.80 129.5 +1.9%
DAB

Y | 40.80 99.6 237 124.9

Z | 3842 99.7 237 137.8
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X | 44.48 100.0 232 3.55 1382 | +19%
DAB

Y | 44.03 99.7 22.8 133.0

Z | 41.36 99.8 22.8 147.5
10032- |[EEE 802.15.1 Bluetooth (GFSK, DH5) X | 16.08 995 23.3 1.16 127.5 1.4 %
CAA

Y | 79.69 99.6 19.3 146.2

Z | 45.81 99.9 20.4 1382
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.43 67.4 19.8 5.67 1387 | #1.4%
CAB MHz, GPSK)

Y 6.27 66.8 19.2 134.9

Z 6.16 66.6 19.2 127.6
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10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 10.13 75.0 259 9.29 129.4 +3.3 %
CAB MHz, QPSK)

Y 9.46 73.0 24.5 131.8

Z 9.52 74.0 25.4 137.0
10108- LTE-FDD {SC-FDMA, 100% RB, 10 X 6.27 66.9 19.7 5.80 137.0 7%
CAC MHz, QPSK)

Y 6.24 66.7 19.3 140.0

Z 6.06 66.3 19.2 1271
10117~ IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.16 68.7 21.3 8.07 127.7 2.2 %
CAB BPSK)

Y 9.99 68.2 20.9 131.5

Z 10.22 69.1 21.4 141.6
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 9.34 73.4 252 9.28 125.0 +3.3 %
CAB QPSK)

Y B.92 72.2 243 127.2

Z 8.95 73.1 25.1 . 131.9
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 5.95 66.4 19.4 575 1344 1.4 %
CAC QPSK)

Y 5.92 66.2 19.1 137.0

z 5.98 66.7 19.5 146.8
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.39 66.9 19.6 5.82 139.9 1.7 %
CAB QPSK)

Y 6.35 66.7 19.3 141.9

Z 6.15 66.2 19.2 128.4
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 4.96 66.6 10.8 .73 137.3 14 %
CAB QPSK)

Y 4.85 66.1 19.3 139.8

Z 4.85 66.6 19.7 146.7
10172- LTE-TDD {SC-FDMA, 1 RB, 20 MHz, X 8.75 78.7 28.3 9.21 138.9 +3.0 %
CAB QPSK)

Y 7.69 751 26.1 140.1

Z 7.80 76.6 27.2 144.0
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 488 66.2 19.6 572 132.0 +1.4 %
CAC QPSK)

Y 4.77 65.8 19.1 132.6

Z 4.83 66.5 19.6 146.0
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 4.91 66.3 19.7 572 131.7 1.4 %
CAB QPSK)

Y 4.82 66.0 19.2 1384

Z 4.86 66.7 19.7 145.7
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 10.04 69.1 21.7 8.10 140.9 +2.2%
CAB BPSK)

Y 9.62 67.9 20.8 125.2

Z 9.74 68.6 21.3 133.3
2:%525- UMTS-FDD (HSPA*) x| 7.01 67.1 19.6 597 | 1437 | #14%

Y 6.78 66.2 19.0 129.3

Z 6.80 66.7 19.3 136.5
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 8.55 78.0 27.9 8.21 134.6 3.0 %
CAB QPSK)

Y 7.79 75.6 26.3 141.6

z 7.89 76.9 27.4 145.2
102562- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 9,30 74.8 26.1 9.24 134.8 3.3 %
CAB QPSK)

Y 8.65 725 24.5 136.4

Z 8.33 72.3 248 126.6
10267- LTE-TDD (SC-FDMA, 100% RB, 10 X 10.20 76.2 26.8 9.30 144.8 3.3 %
CAB MHz, QP3SK}

Y 9.41 73.7 25.1 145.9

z 9.18 73.9 25.6 138.6
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10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 4.45 66.7 18.9 3.96 147.0 +09 %
CAB Rel8.4)

Y 4.21 65.5 17.9 126.5

Z 4.36 66.5 18.5 148.0
10291- CDMAZ2000, RC3, 8055, Full Rate X 3.57 66.3 18.5 3.46 1343 0.7 %
AAB

Y 3.48 65.6 17.8 136.8

Z 3.51 66.2 18.3 1364
10292- CDMA2000, RC3, 8032, Full Rate X 3.53 66.4 18.6 3.39 135.8 0.7 %
AAB

Y 3.45 65.8 17.9 140.4

Z 3.50 66.5 18.5 137.0
10297- LTE-FDD {SC-FDMA, 50% RB, 20 MHz, X 6.18 66.5 19.5 5.81 129.4 1.4 %
AAA QPSK)

Y 6.15 66.3 19.1 133.6

Z 6.13 66.5 19.3 131.2
10311- LTE-FDD (SC-FDMA, 100% R8, 15 X 6.77 67.2 19.9 6.06 1348 | #1.7%
AAA MHz, QPSK)

Y 6.81 67.3 19.7 144.8

zZ 6.68 67.1 19.7 136.7
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 10.30 69.4 220 8.37 142.0 +25%
AAC 99pc duty cycle)

Y 9.90 68.2 21.1 126.8

Z 10.15 69.3 21.9 142.6
10403- CDMA2000 (1xEV-DO, Rev. 0) X 4.72 68.1 18.9 3.76 147.8 0.7 %
AAB

Y 4.56 67.5 18.2 133.6

Z 4.61 6B.2 18.7 1474
10404- CDMAZ000 (1xEV-DO, Rev. A) X 4.57 67.8 18.8 3.77 144.3 0.7 %
AAB

Y 443 67.3 18.1 131.3

Z 4,57 68.3 18.8 145.0
10415- IEEE 802.11b WiFi 2.4 GHz {DS5S, 1 X 2.64 67.0 18.7 1.54 142.1 +0.5 %
AAA Mbps, 99pc duty cycle)

Y 2.36 65.4 16.8 130.3

Z 2.50 66.7 17.7 145.0
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 10.04 69.0 21.7 8.23 138.8 2.2 %
AAA QOFDM, 6 Mbps, 99pc duly cycle)

Y a.71 68.0 209 125.6

Z 9.94 69.0 21.6 140.4

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 approximately 95%.

* The uncertainties of Norm X,Y.Z do not affect the E*field uncertainty inside TSL (see Pages 7 and 8).

8 Numerical linearization parameter: uncerlainty nol required.

E Uncertainty is determined using the max. deviation [rom linear response applying rectangular distribution and is expressed for the square of the
field value.

Certificate No: ES3-3022_Aug15 Page 6 of 13



ES3DV2- SN:3022

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Calibration Parameter Determined in Head Tissue Simulating Media

August 26, 2015

Relative Conductivity Depth © Unc

f(MHZ)® | Permittivity" (sim)* ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.33 6.33 6.33 0.46 1.43 +12.0%
835 41.5 0.90 6.11 6.11 6.11 0.24 2.08 £12.0%
1750 40.1 1.37 5.08 5.08 5.08 0.45 1.47 +12.0%
1900 40.0 1.40 4.93 4.93 4.93 0.59 1.25 +12.0 %
2300 39.5 1.67 4.63 4.63 4.63 0.55 1.39 +12.0%
2450 30.2 1.80 4.30 4.30 4.30 0.51 1.47 +120%
2600 39.0 1.96 4.12 4.12 4.12 0.57 1.46 +12.0%

€ Frequency validily above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncerlainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for Ihe indicated frequency band. Frequency validily
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, Ihe validity of tissue paramelers (¢ and o) can be relaxed to £ 10% if liquid compensation formula is applied to

measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (s and o) is Testricted fo + 5%. The uncerainly is the RSS of

the ConvF uncertainty for indicated larget lissue parameters.
& Alpha/Depth are determined during calibration. SPEAG warrants that lhe remaining devialion due to the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below £ 2% for frequencies between 3-8 GHz al any distance larger than half the probe tip

diameter from the boundary.

Cerlificate No: ES3-3022_Aug15
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ES3DV2- SN:3022

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Calibration Parameter Determined in Body Tissue Simulating Media

August 26, 2015

Relative Conductivity Depth© Unc

f(MH2)® | Permittivity™ {Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | {(mm) (k=2)
750 55.5 0.96 6.16 6.16 6.16 0.50 1.34 +12.0 %
835 55.2 0.97 6.13 6.13 6.13 0.25 2.16 +12.0%
1750 53.4 1.49 4.79 4.79 4.79 0.61 1.33 +12.0%
1900 53.3 1.52 4.56 4.56 4,56 0.31 2.02 +12.0%
2300 52.9 1.81 4.32 4.32 4.32 0.79 1.19 +12.0 %
2450 52.7 1.95 4.08 4.08 4.08 0.80 1.12 +12.0 %
2600 52.5 2.16 3.96 3.96 3.96 0.80 1.10 +12.0 %

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncerainly for lhe indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validity can be extended to £ 110 MHz.

F At frequencies betfow 3 GHz. the validity of tissue parameters (e and o) can be relaxed 1o + 10% if liquid compensation formula is applied to

measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (& and o) is restiicled to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissus parameters.

6 Alpha/Depth are determined during calibralion. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz al any distance larger than half lhe probe lip

diameter from the boundary.

Certificate No: ES3-3022_Aug15
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ES3DV2-- SN:3022

Frequency Response of E-Field
(TEM-CellL:ifi110 EXX, Waveguide: R22)

August 26, 2015

ITTT

TTTT 1717

T

TTT7T

Frequency response (normalized)

0.5

L -5 [EE——

Elllllflll

06 A— H— S A DU

f [MHz]
R22

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

Cerlificate No: £53-3022_Aug15 Page 9 of 13




ES3DV2- SN:3022

Receiving Pattern (¢), 9 = 0°

August 26, 2015

=600 MHz, TEM =1800 MHz,R22

Error [dB]

Rall [7] ,
h
100 MHz 600 MHz 1800 MHz

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)

2500 MHz
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ES3DV2- SN:3022 August 26, 2015

Dynamic Range f(SAR}q.q)
(TEM cell , fova= 1900 MHz)

108+
105+
i 109+
= o
=
2
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5 |
o
£ 1034
102 B
i H H - o i R H _._._._{
10° 102 107 i¢? 10t 102 10°
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[ * |
not compensated compensated
o
=
5
w
_2 il I | B : H :i H H H
107 102 i0-1 100 10 102 103
) SAR [mW/cm3]
Lo
not compensated compensated

Uncertainty of Linearity Assessment: % 0.6% (k=2)
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ES3DV2- SN:3022

=835 MHz WGLS R9 (H_convF)

August 26, 2015

Conversion Factor Assessment

f = 1900 MHz WGLS R22 (H_convF)

49-
35 30 :
30 E 264
26-- \ L K |
SN 2ol N
I . X 45
1.05 \\ “1 \\
o5l - \\‘ e s ™ -
DD;J_ 1 1:D o, l_3|0] 4|0 5‘0, i ny cnll 'él II1I0\I ‘1!5I I2|al]lll;'ﬁ‘l\ 3“Dlll-“;‘sll ;0
an‘a\bi]’tic-al meged ana%lml rre%ed
Deviation from Isotropy in Liquid
Error {$, 8), f = 900 MHz
c
S
3
3.
1.0 -08 -06 04 -02 00 02 04 06 08 10

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

Certificale No: ES3-3022_Aug15
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ES3DV2- SN:3022

August 26, 2015

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 098.5
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 3mm

Certificate No; ES3-3022_Augi5

Page 13 0f 13




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 5004 Zurich, Switzarland

s Schweizerizcher Kalibierdienst
Service suisse d'&talonnage

c
Servizio svizzera df taratura

3
Swiss Calibration Service

Accredited by the Swizs Avcreditation Senvice (SA%)
The Bwiss Accreditation Service is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibration certificates

clen PG Test:

Acereditation No.: SCS Q108

E$3-3288: Sep15,

Ohject

- Caliarstion procedure(s)

Calibratior: ¢ats:

This catibragon centificate cocuments the Taceabiity to natonal standards, which realize the physical ynits of measuraments =11
The rmeasursmzntz and the uncertainties with cordidence probabilty ans wivzn an the foliswing pages and are part of the sertiicate.

All calibrations have been conducted in the slosed labarateny faciliy: environiment temperature [22 + 3)°C 2nd humidity < F0%,.

Calibragon Equipment used {MATE critizal for calibration)

Frimary Standards ] Cal Date [Cenifizate Mo} Schedulad Calibration

- Powiar meter Edd1 28 GBA12935672 01-Apr-13 {Na. 217-02125) Mar-16

| Power sensor E44124 I 498087 Q1-Apr-15 (Mo, 217021278) Mar-16

Refarence 3 dB Adtenuator SM: SE054 L) 01-Apr-15 {Ma. 21?—':]21_29] har-16 "

{ Rederence 24 dB Atterustor SM: S8ETY {20x) Q1-Apr-15 (Mo, 21702158) Mar-15

E_FFEefer:—nca 30 4B attenuator SM; 22120 {30k Q1-Apr-18 (Ma. 217-02133) Mar-15
Reference Prabe ES3002 SN 3013 30-Dec-14 (Mo, ES3-5013_Deg14! i Dac-15 ]
DAES SN EE 14-Jan-15 (Mo. OAE4-GED_Jan15) Jar-15
Secondary Standards 1+ Check Dete [in holsa) Schaduled Check :
RFE generator HP BESAC | LJEAS42E TO0 4-Aug-85 (in nouse check Apr-13) In houge check: Apr-16 ___:
Matwerk Anatyzer HP A753E | US37390555 18-Grat=01 fin house check Ooi-14) In houga cheak: Qgt-15 )

Marie Funesicn Siorature i

Caliorated hy: tdighael e ¥ 71T SR
Appraved by

This calibration sertficate shall not be reprodused eseept in full wifout woiten approval of the labgratory.

iszusd, September 19, 2015

Cerificate Moy ES3-3288_Sep15
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Calibration Lahoratary of ST,

S et Schwaizerischer Kalibrierdienst
Schmid & Partner i%% ﬁ Service syisse d'étalennage
Engineering AG S Servizin svizzero di taratura
Zeughausttrasse 43, 8004 Zurich, Switzerland "54:’:‘/;'-.\-‘""'\-\\5\3‘ S Swiss Calibration Service
I
eoredited by the Swiss Accreditation Sennce (SAS) Accreditation No.: SCS M08
The Swiss Accreditation Service is one of the signatories to the EA
Murtilateral Agreement for the recognition of calibration certificates
Gilossary:
TSL tissue simulating liquid
NORMx v,z sensiiivity in free space
CanvF sensitivity in TSL / NORMx vz
oCR diode compression paint
CF crest factor { 1iduty. cvcle) of the RF signal
ABLCD modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization & % rofation around an axis that is in the plane normal to prabe axis (at measurement centar),
2., & =0is normal to prmbe axis
Connector Angle information used in DASY system ta align probe sensar X 1o the robat coordinate system

Calibration is Performed According to the Following Standards:

&)

b}
<)

d

IEEE Std 1528-2013, "IEEE. Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices- Measurameant
Technigues", June 2013

IEC 62209-1, “"Procedure to measure the Specific Abscrption Rate (SAR) for hand-held devices used in close
proximity to the sar {frequency range of 304 MHz to 2 GHz)", Februarny 2005

|EC 62203-2, "Procedure ko determine the Specific Absorption Rate (SAR) for wireless comenunication devices
used in close proximity to the human hody (frequency range of 30 MHz to 8 GHz)", March 2010

KDB 263664, "SAR Measuremant Requirements for 100 MHz to 6 SHz"

Methods Applied and Interpretation of Parameters:

L ]

MORMy, y, 2> Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cell: f = 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediate values, i.e., the uncerainties of MORM:x v,z doss not affect the E*fistd
uncertainty inside T3L {see balow ConvF).

MORMTx y.z = MORMx,y.z ~ frequency_response {see Freguency Response Chart). This linsanization is
implemsnted in DASYS software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConmvF.

BOPyx vz DCP are numercal linearization parameters assessed based an the data af porwer sween with CYY
signal {no uncertainty required). DCP does not depand on freguency nor media.

FAR: PAR is the Peak to Average Ratio that iz not calibrated but determined based on the signal
characteristics

Ao y.zr Bry. 2 Crvg Oy 2 VR z: A, B, ©, D are numerical linearization parameters assessed based an
the dats of power sweep for specific modulstion signal. The parameters do not depend on frequency nor
media. Vi is the maximum calibration range expressed in RMS voltage across the diods,

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field [or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on poaner
measurements far f = 800 MHz The same setups are used for assessment of the parameters applicd for
boundary zompensation {alpha, depth) of which typical uncertainty valuss are given. Thase parameters are
used in DASY4 software to improve probe accuracy ¢lase to the boundary. The sensitivity in TSL comesponds
to NORMy, .z * ConvF whereby the uncertainty corresponds to that given for CamE. A frequensy dependent
ConvF is used In DASY vergian 4.4 and higher which allows extending the validity from + 50 MHz tg + 100
hHz.

Spherical isotrapy (30 deviation from isofropy); in a fisld of low gradients realized using & flat phantorn
exposed by a patch antenna.

Sensar Gffset: The sensor offset corresponds to the offset of virtual measurement center from the probe fip
{on probe axis). No tolerance requirsd,

Connector Angle: The angle is assessed using the infermation gained by determining the MORMy (no
uncertainty required),

Certificate No: ES3-3288_Sep15 Page 2 of 13



EZ30WE — SM3258 Jepternber 18, 20015

Probe ES3DV3

SN:3288

Manufactured:  July 6, 2010
Calibrated: September 18, 2015

Calibrated for DASY/EASY Systems
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ES30W3— SN 3288

September 18, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3288

Basic Calibration Parameters

. Sensor X Sensor Y Sensor 2 Unc (k=2)
t Norm {u\yimy)® 1.05 116 0.02 £10.1 %
[ DCP {mvy® 106.9 106.2 107.4 a
Modulation Calibration Parameters
Ws) Communication System Mame Y B c D VR Unc®
. dB dBvuv dB mv (k=2)
0 cw . X 00 0.0 10 | 000 | 4807 | #50%
Y ;00 0.0 1.0 1814
Z 0.0 [N E 1.0 1731
é IJ:J;J; 0- SAR Validation (Square, 100ms, 10ms) e 2.55 iR 1012 10.00 380 1.2 %
¥ | 8934 g7 .0 21.5 366
z 6.26 705 13.8 362
gfg 1- UMTS.FOD (WCDMA] ® 3.25 f7.4 18.7 2 1284 | =05 %
Y | 360 G393 19.8 1435
2| 338 | &7y 188 143.0 ]
10012- IEEE 802.110 WiFi 2.4 GHz (U558, 1 X i 307 701 19.4 187 | 121.0 | %07 %
CAB mibps)
Y 378 74.2 21.4 1454
. . Z i 315 705 19.4 144.5
1001 3- IEEE BC2.11g WiFi 2.4 GHz {0555 * 10.6B4 O G 228 245 122.F 27 %
CAE QFDM. & Mbps) .
DY | 1089 70.2 22.9 140.0
z | 1070 70.2 23,00 136.7
ET?_ GSM-FOD (TDMA, GMSK) W 10.49 BE.3 226 9,39 1385 | x22%
¥ | 1376 90.7 246 1457
z 7.09 az4 213 1415
i EJELEEE- GPRS-FOD (TDMA, GMSK, TH ) b o732 853 a9y a.57 149.4 +2.7 %
B Y 9.12 4.3 227 131.8
£ B 434 221 154 8 !
1D ELDBza_ GPRS-FDD [TOMA, GMSK, TN -1) % 3475 957 745 556 | 1358 | =25%
¥oi 2221 845 23.5 118.5
Z B.493 81.8 18.8 1483
10027- | GPRS-FDD (TOMA, GRIEK, TH 0-1-2) X | 5122 1000 206 480 | 13258 | 9%
DAB
Y | 45.95 396 23.0 1387
Z | 1480 870 13.2 138.0 _
E} inézs- GPRS-FOD (TOMA, GM3K, TH 0-12-3) % | 8g =5 098 216 355 | 1418 19w |
¥ | 6105 g6 71,6 140.58
i Z | 7048 997 20.5 126.6
éﬂmz_ I[EEE 802.15.1 Blugtooth (GFSK, DHS) X g5 2 0.4 18.0 1.18 1304 +1.8 %
fatat
' B Y | 7158 | mar 19.3 144.2
Z | omos 91.6 15.1 14E 2
; 10100-  LTE-FDD {SC-FDMA, 100% RB, 20 X 644 67.9 19.9 567 1450 | 1.4 %
| CAR MHz, DPSK)
| ¥ 8.27 67.2 19.6 1314
| L Z | 8 H7.3 19.5 137.8

Certificate No: ES3-3286_Sep15
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ES3IN3- SM:3286

Sepember 13, 2015

- 10703- LTE-TDD {3C-FOMA, 100% RE. 20 . G52 74 255 929 | 1343 | =FE5% |
| CAB MHz, GPSK) :
¥ | o7 75.1 87 1458
Z 9.47 744 25.4 147 4
10108-  LTE-FOD {SG-FOMA, 100% RB, 10 ¥ 531 B7.5 19,9 550 1474 | 4%
CAL " WHz, OPSK
) ¥ 521 7.1 19,6 1310
? B.16 G670 19.5 136.4
10147- IEEE 80Z.11n [HT Mixed, 13.5 Mbps, X | 10011 B85 1.2 8.7 137.89 | =22 %
CAE BPSK) “ ]
L Y | 1028 69.3 215 1477
z 4 g5 68.3 209 126.0
1HE- LTE-TDD (SC-FOMA, 50% RE, 20 MHz. | % | @90 73.2 250 B.28 1298 | =33 %
CAB GFsK)
¥ 032 740 252 142.5
.. z B.RA 734 251 142.1 _
10154- LTE-FOD (SC-FDMA, 56% RB, 10 MHz. | x 5.08 86O 196 575 1437 w5
CAC | QPSK}
¥ 5.9 BE.6 19.4 128.0 "
B z | 384 ~ 685 | 193 133.4 ]
10160- . LTE-FDD {SC.FDMA, 50% RE, 15 MHz, | % 6,43 675 | 108 5.52 1480 | #4%
_CAB OP3K)
¥ £.31 &7.0 19.6 132.2
Zz ! B30 B7.1 9.5 138.0
10169- LTE-FDD (3C-FDM&, 1 RE, 20 MHz, [ x 293 B7.3 20.0 573 | 1457 | ziZw
CAB QPSKD : o
Y ARG B9 193 1317
z 482 55.9 197 134 5
10172- LTE-TOID [SC-FEMA. 1 RB, 20 MMz, DX 756 7.5 ST 4 A 1438 2.7 %
AR DESK)
¥ 751 75.5 26.5 1202
; z 7.10 74.5 25.0 1287
10175- . LTE-FDON{SC-FOMA, 1 RB, 10 MHz, X 4.8y 7.1 10.9 5.72 135.9 +1.2 %
DAL QPsK]
¥ 502 87.5 201 1481
z 4,77 BA.7 19.6 1293
10761- LTE-FOD (SC-FDMA, 1 RE, 15 MHz, ¥ . 403 BT.% 20.0 57z | 143E | 212 %
CAB QPSK
Y, B08 B7.6 20.3 149.1
Z 4.73 B6.5 195 1294
10196- YEEE 802 11n (HT Mixed, 6.5 Mbps, b4 8.73 BT 213 a.10 130.0 .8 %
CAB BPSK] -
L ‘ hi G974 6.6 1.2 1327
i 9.78 690 214 138.2
10225- LUMTS-FDD {HERA+) * 583 850 19.4 5,87 1343 | 214%
CAB
| W B.45 673 106 1393 ]
_ j z 502 674 196 142 7
10237- LTE-TDD {SC-FOMA, 1 BB, 10 fHz, x| 7o4 775 274 g9.21 1435 | 227 %
CAB . QPSK) ) _
i Y | 744 | 748 | 259 125.0
F 714 F4.7 6.0 131.4
T0282- LTE-TDD (SC-FOMA, 50% RB. 10 MHz, | x 5.05 740 261 924 | 1408 | 227 %
CAR CQPSK)
b .53 720 24.7 127.2 i
Z - 514 72.3 246 127.1
10267- | LTE-TDD (SC-FOMA, 100% RE, 10 X 066 757 6.4 930 | 1437 | +50%
CAB MHz, GPSK)
v 920 | 736 . 251 1351
Z | &8 | 733 | 251 134.3
Certificate MNo: ES3-3236_Sep15 Page 5 of 13



ES30v3- SN:3288 Septernber 18, 2015

10275 UMTS-FOD [HSUPA, Subtest 5, 3GPP PR E7.0 1B.5 5.96 138.0 +0.7 %
CAB Reld .4 :
ki 4,51 B7.5 19,2 141.4
- i .46 673 ° A9 148.2
10291- CDMAZONN, RCA, S055, Full Rate ¥ 354 71 . 187 345 1283 | 054,
ABR
i ¥ 3.80 B2 185 1309
z are " BeA 19,2 1356
lizaaz- COMAZGDD, RG3, 50532, Full Rate ¥ 3.55 7.5 16.49 3,34 1296 H15 0
Y | 37 G582 194 | SRy
B z | g3 E7.6 | 18.0 137.7 "7
10257- LTE-FDD (SC-FDMA, 50% RE, 20 MHz, ¥ . A.30 BT .4 19.5 5.51 1456 +1.4 %
B QPSK) 5
- ¥ | &33 877 18.5 1482
) ) z £.12 G658 ; 104 129.8
10311-" LTEFOD {SC-FDMA, 100% RB, 15 x| es8 | w69 | 185 | 606 | 1268 =2%
_AAA : MHz, GPSK)
. ¥ 6.71 67.4 9.8 120.7
Z .71 675 19.58 138.5
10440- I[EEE BD2.11ac WiFi [20Hz, B4-0ANM, ¥ 00§ R 21.5 55T 132.0 +2.2 9
AAC 28pc duty eyoie) ;
¥ 10.08 BO.0 21.6 137.4
Z . 10.08 58,3 1.7 1402
10405 COMAZDOD (1xEw-D0, Rev. 1) 4 LT (=05 193 375 1204 0.5 %
Y 5.05 7.0 195 143.9
z 4.93 0.0 19.5 146.8
10404- COMAZO0D (1EV-00, Rev. &) X 481 E5.6 104 377 136.6 0.7 W
AAR :
¥ 8.07 704 19.9 146.3
z 4,90 7.2 149.6 1445
10415 IEEE 30211k WiFi 2.4 GHz {0555, 1 X o E57 B8 ! 104 1.54 1364 | =07 %
AA0 Mbps, 99pc duty cyole)
Y 319 723 . 207 143, 1
z 284 69.7 191 145 5 "
10416-  |EEE 802110 Wiki 2.4 GHz [ERP- X | 877 BB 2173 823 | 1304 : 122 %
_AAS CFONM, & Mbps, 99pe duty ovele)
i Y .85  #90 215 C 1404
z %85 §9.0 215 o 1381

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

“The uncenainties of Marm X¥,Z do rot aftect the EX-fisld unzerainty nside TSL [see Pages 7 and 8),
Mumencal lineanzation parameter: uncertainty ot reouired,

* Uncertairty is datermined using the max, deviation fom linear respanzs applying rectangular digtribution ane is expressed far the sguare of the
field value.

Certificate No: ES2-3288 Sepls Page 6 of 13



ES3DWVI- SM:3288

DASY/EASY - Parameters of Probe: ES3DV3 - SN-3288

Calibratien Parameter Determined in Head Tissue Simulating Media

September 15, 2015

Relative Coenductivity Depth® Unc
FIMHZ® | Permitiivity” | (5rm)* ConvFX ° ConvEY | ConvFZ | Alpha® | (mm) k=2 |
Kl 41.8 (.89 668 5.63 3,69 Q.80 117 +12.0% |
335 41.5 0.90 541 B.41 £ 0.68 1.22 2120 %
| _17E0 40.1 1.37 o.40 240 540 0.57 1.38 £12.0%
1200 40.0 1.40 517 517 517 076 114 Ti12.0%
2300 39.5 1.67 4,85 4.85 4.85 64 1.32 +12.0%
2450 04,2 1.580 4.57 457 4.57 075 1.34 +12.0%
__..2600 2.0 1,98 .44 4.44 4.44 0.68 1.38 120 %

E Frecusncy validity adgwve 300 MHz of + 100 MHz cily applizs for DASY w44 and higher [see Fage 2). else it is zestricied to + 50 MHz. The

uncerteinty is the RSS of the CanvF uncertainty at calib-ation frequency ang the
below 300 MHz is £ 10, 25, 40, 5D snd 70 MHz for ConvF assessmants =t 30, 5
waligity czn ba extended to £ 110 MHz.

" At frequencies below 3 2hz, the waiidity of tissue naramesers (s ard o) can be relaxed to
measurad SAR values. At frequencies above 3 GHz, the valid ity
the CanwF yneerainty for indizsted tarpet tissus paramenzrs.,

# BlahaiTepth are determined during calibraton. SPEAG warrants #h
ahwiays lgss than = 1% for fequencies below 3 3Hz and below

dizmeter from the boundary.

uncertainty for the indicated frequency band. Frequency validity
4. 128, 180 anc 220 MHz rezpectively. Abave & GHz frequency

= 10% if liquid campensation farmuia is applied

of liszus gararneters (x and % is restricted to + 5%, The uncertainty is the RES of

&t the remaining deviaficn due to the baurdany effect aker compensation is
+ 2%, for frequencies between 36 GHz &t sry distance larger than half the prabe ti

Certificate Mo: ES3-3280_3ep15
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ES30W3- SN:32838 Septernber 18, 2015

DASY/EASY - Parameters of Probe: ES3DV?3 - SN:3288

Calibration Parameter Determined in Body Tissue Simuiating Media

Relative Conductivity - Depth © ung

f(MHZ)® | Permittivity” {(8m)’  : ComFX ComvEY | ConvFZ | Alpha® | {mm) {k=2)
7E0 - 56.5 0.96 6,57 6.57 £.57 0.80 1,13 +12.0 %
835 55.2 0.97 6.40 £.40 640 - 053 1.45 £12.0 %
1750 53.4 1.40 4,99 4.98 4,99 .37 1.82 +12.0 %
1900 53.3 1.52 4.8 4.81 4.81 0.42 172 . +120%
2300 52.9 1,81 4.54 451 454 0.80 1.24 +12.0 %
2450 52.7 1.85 4.37 437 | 447 080 120 | £12.0%
2600 | 525 2.16 4.23 4.23 423 . 080 | 118 £12.0%

c Frequency validity above 300 MHz of + 100 MHz only aaplies for DASY w4 and higher izee Page 2, eise it is metrictsd o + 50 MHz, The
unGErtainDy is the R3S of the ConuF uncenainty at calibration frequency and the uncedainty for the indicated frequency band. Frequensy validity
Delow 300 MHz is £ 10, 25, 40, 50 and 7§ MHz for CarmvE assesaments at 30, B2, 128, 150 and 220 MHz respectively. Above & GHz frequensy
validity can be extended o £ 510 MAz,

" alfrequancies below 3 GHz, the walidity of tiszue parsmetars (= and o) can be relaxed to = 10% F liquid compensaticn farmulz is agplied o
measurzd SAR values. At frequencies abave 3 GHz, the validity of tissue Faramstars (¢ and o) i3 restriceed to + 5%, The uncertainty is the RSS of
the CgnuF uncertainty for indicatec ts rget tissle oarameters.

¥ plpha/Depth are cetemined Euring caliaration. SPEAG warrants that the rarmzining devigten due to the oaundary effect aftar compansatian is
always lezs thar: + 1% for Fequencies below 3 GHz and belaw + 7% for frequencies betweer: 36 GHz at any distance larger than half e prabe tia
diameter frarn the bowndary.

Cerfificate Mo: ES3-3288_Sap15 Page B of 13



ES30V3-~ 3M:3288 septernber 18, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Unecertainty of Frequency Response of E-field: & 6.3% (k=2)
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ESIONS- SMe32s September 18, 2015

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: & 0.5% {k=2}
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ES3DV3I- SMN:3288 September 18, 2015

Dynamic Range f(SAR}..q)
(TEM cell , f..5= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6%, {k=2})
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E330V3- SN:3288

Conversion Factor Assessment

=835 MH2.WELS RY (H comd)

September 18, 2015
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ESIDV3- SN:3283 September 18, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3288

COther Probe Parameters

- Sengor Arrangemeant Triangular
Connectar Angle (*) F3.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode ' . ) disabiled
Probe Overall Length B ) 337 mm
Frobe Bady Ciameter 10 rm

Tip Length ’ 10 mm
Tip Diameter 4 mim
Probe Tip to Sensor X Cadibration Paint 2 mm
Fraobe Tip to Sensor Y Calibration Paoint 2 e

“Probe Tip 1o Sensor Z Caibration Faint Z mm

. Recommended Measurement Distance from Surface 2 mm

Certificate Mo: ES3-3285_Sep1s Page 13 of 13



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage

S 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

Accreditation No.: SCS 0108

Client

CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3914-

Calibration procedure(s}

Calibration date:

‘February 22, 2016

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

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

Calibration Equipment used (M&TE critical for calibration)

3'1/2016

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 01-Apr-15 (No. 217-02128) Mar-16

Power sensor E4412A MY41488087 01i-Apr-15 {No. 217-02128) Mar-16

Reference 3 dB Attenuator Sh: 85054 (3c) 01-Apr-15 (No. 217-02129) Mar-i6

Reference 20 dB Attenuator SN: 856277 (20x) 01-Apr-18 {No. 217-02132) Mar-16

Reference 30 dB Attenuator SN: 55129 (30b) 01-Apr-15 (No. 217-02133) Mar-16

Reference Probe ES3DV2 SN: 3013 31-Dec-15 {No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 {No. DAE4-660_Dec15) Dec-i6

Seoondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C 183642001700 4-Aug-99 (in house check Apr-13) In house check: Apr-16
Network Analyzer HP 8753E US37390585 18-Oct-01 {in house sheck Oct-15) In house check: Oct-16

Calibrated by:

Approved by;

‘F_uncrﬁ_on

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

Signature

lesued: February 22, 2016

Cettificate No: EX3-3914_Feb16
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Calibration Laboratory of 7

=R Schweizerischer Kalibrierdienst
Schmid & Partner m g Service suisse d'étalonnage
Engineering AG Ty Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {f,@ S Swiss Calibration Service
Tl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitiiateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liguid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A,B,C,D modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization 9 3 rotation around an axis that is in the plane normal to probe axis (at measurement center},
i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

by 1EC 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

¢} IEC 62209-2, "Procedure o determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximily to the human body {frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

»  NORMzx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavegmde)
NORMX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-field
uncertainty inside TSL (see below ConvF).

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

¢ 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 con frequency nor media.

s  PAR: PAR is the Peak to Average Ralio that is not calibrated but determined based on the signal
characteristics

o Axyz Bxy.z Cxy.z Dxy,z; VRx,y,z: A, B, C, D are 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.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analylical 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 improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for Conv. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

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

s Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-3914_Feh16 Page 2 of 11




EX3DV4 — SN:3914 February 22, 2016

Probe EX3DV4

SN:3914

Manufactured: = December 18, 2012
Calibrated: February 22, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)

Cerlificate No: EX3-3914_Feb16 Page 3 of 11




EX3DV4- SN:3914 February 22, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc (k=2)
Norm (pV/(VimA? 0.48 0.42 0.46 +10.1 %
DCP (mV)° 100.1 102.6 97.6

Modulation Calibration Parameters

uip Communication System Name A B ' D VR Unct
dB dBvpv dB my {(k=2)

0 cw X 0.0 0.0 1.0 0.00 137.4 2.7 %

Y 0.0 0.0 1.0 139.7

z 0.0 0.0 1.0 133.7
10010- SAR Validation (Square, 100ms, 10ms) X 4,02 69.7 14.2 10.00 41.0 10.9 %
CAA

Y 242 54.8 124 41.8

Z 2.11 63.9 12.8 44.9
10062- IEEE 802.11ath WIiFi 5§ GHz (OFDM, 6 X 10.26 68.5 21.3 8.68 127.9 £33 %
CAB Mbps)

Y 10.16 68.6 214 127.8

z 10.42 68.8 214 144.6
10117- IEEE 802.11n {HT Mixed, 13.5 Mbps, X 10.15 68.2 20,7 8.07 129.4 43.3 %
CAB BPSK)

Y 10.18 68.5 20.9 131.7

z 10.42 68.8 20.9 148.3
10186- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 10.13 68.8 211 8.10 146.4 2.7 %
CAB BPSK)

Y 9.80 68.3 20.9 126.3

z 9.98 68.3 20.8 139.8
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 10.33 68.8 213 8.37 145.0 2.7 %
AAC 99pc duty cycle)

Y 10.13 68.7 21.3 132.0

: Z 10.21 68.5 21.0 140.2

10401- IEEE 802.11ac WIFi (40MHz, 64-QAM, X 10.67 68.4 21.14 8.60 125.8 3.3 %
AAC 99pc duty cycle)

Y 10.92 69.3 21.6 140.7

Z 10.94 69.0 213 148.7
10402- IEEE 802.11ac WiFi (80MHz, 64-QAM, X 10.64 68.4 20.8 8.53 125.5 33%
AAC 99pc duty cycle)

Y 1111 69.7 21.6 142.1

z 10.93 69.0 21.1 149.2

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 approximately 95%.

A The uncertainties of Norm X,Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

8 Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.

Cerlificate No: EX3-3914_Feb16 Page 4 of 11




EX3DV4- SN:3914

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Calibration Parameter Determined in Head Tissue Simulating Media

February 22, 2016

Relative Conductivity Depth® Unc

f(MHz)° | Permittivity" (sm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2}
5250 35.9 4.71 5.07 5.07 5.07 0.35 1.80 £131 %
5600 355 5.07 4.66 4.66 4.66 0.40 1.80 +131 %
5750 35.4 5.22 4.74 4.74 4.74 0.40 1.80 £13.1%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
betow 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz,

F At frequencies below 3 GHz, the validity of tissue parameters (& and o} can be relaxed to + 10% if liquid compensation formula is appfied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (£ and o) is restricted to  5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

S Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below £ 2% for freguencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Cerlificate No: EX3-3914_Feb16 Page 5 of 11




EX3DV4- SN:3914 February 22, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity” (sim)* ConvF X | ConvFY | ConvFZ | Alpha®| (mm) {k=2)
750 55.5 0.96 9.57 9.57 9.57 0.47 0.85 +12.0%
835 55.2 0.97 9.44 9.44 9.44 0.47 0.85 +12.0 %
1750 53.4 1.49 7.82 7.82 7.82 0.42 0.83 +12.0%
1900 53.3 1.52 7.50 7.50 7.50 0.45 0.80 +12.0%
2300 52.9 1.81 7.27 7.27 7.27 0.48 0.80 +12.0%
2450 52.7 1.95 7.22 7.22 7.22 0.46 0.80 +12.0%
2600 52.5 2.16 6.90 6.90 6.90 0.32 0.99 +12.0%
5250 48.9 5.36 4.32 4.32 4.32 0.50 1.90 +131 %
5600 48.5 577 3.63 3.63 3.63 0.60 1.90 +131%
5750 48.3 5.94 3.86 3.86 3.86 0.60 1.90 +13.1%

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (sec Page 2), else it is restricled to + 50 MHz. The
unceriainty is the RSS of the ConvF uncertainty at calibration frequency and the uncartainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to £ 110 MHz. :

F At frequencies below 3 GHz, the validity of tissue parameters (g and o) can be relaxed to + 10% if liquid compensation formula is applied to
measurad SAR valuss. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue paramelers.

€ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compansation is
atways less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: EX3-3914_Feb16 Page 6 of 11



EX3DV4- SN:3914 February 22, 2016

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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EX3DV4- SN:3914

February 22, 2016

Receiving Pattern {(¢), 3 = 0°

f=600 MHz,TEM

=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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EX3DV4-- SN:3914 February 22, 2016

Dynamic Range f(SAR}caq)
(TEM cell , for= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3914 February 22, 2016

Conversion Factor Assessment

f= 835 MHz WGLS R9 (M_convF) f= 1900 MHz WGLS R22 (M_convF)
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EX3DV4- SN:3914

February 22, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 133.3
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length g mm
Tip Diameter 2.5 mm
Probe Tip to Senser X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3914_Feb16
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APPENDIX D:SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

1) The network analyzer and probe system was configured and calibrated.

2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.

3) The complex admittance with respect to the probe aperture was measured

4) The complex relative permittivity € can be calculated from the below equation (Pournaropoulos
and Misra):

J2we gy b ,exp[— ja)r(ﬂog;go)]/z] 1
=20 dodp'd
[In(b/a)} I L IO o d e

where Y'is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to

source and observation points, respectively, > = p? + p'> =20’ cosg’ , @is the angular frequency, and j=~-1.

Table D-I
Composition of the Tissue Equivalent Matter
Frequency (MHz) 835 1900 2450 5250-5750
Tissue Body Body Body Body
Ingredients (% by weight)
Bactericide 0.1
DGBE 29.44 26.7
HEC 1
NaCl 0.94 0.39 0.1
Sucrose 449
Polysorbate (Tween) 80 20
Water 53.06 70.17 73.2 80
. . Reviewed by:
FCC ID: A3LSMT585 Z\ PeTEST SAR EVALUATION REPORT ‘ g
T w Quality Manager
Test Dates: DUT Type: APPENDIX D:
03/19/16 - 04/25/16 Portable Tablet Page 1 of 1
© 2016 PCTEST Engineering Laboratory, Inc. REV 17.0 M

12/1/2015



APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Table E-l
SAR System Validation Summary
SAR COND. | _PERM: CW VALIDATION NIOD. VALIDATION

SYSTEM F[SES paTE | PROBE | PROSE | pROBE GAL. POINT © @ |sensmviry] PROBE | PROBE | MOD. DUTY PAR

# LINEARITY | ISOTROPY | TYPE | FACTOR

| 835 | 11/3/2015| 3333 | ES3DV3 | 835 Body | 1.006 | 54946 | PASS PASS PASS | GMSK PASS NA

H 1900 7/13/2015 3263 ES3DV3 1900 Body 1.542 52.273 PASS PASS PASS GMSK PASS N/A

K 2450 9/22/2015 3022 ES3DV6 2450 Body 2.019 50.801 PASS PASS PASS IOFDM/TDD| PASS PASS

C 2450 | 10/7/2015 | 3288 | EsaDVa | 2450 | Body | 2047 | 50488 | PASS PASS PASS | OFDM NA PASS

D 5250 3/1/2016 3914 EX3DV4 5250 Body 5.438 47.912 PASS PASS PASS OFDM N/A PASS

b 5600 | a//2016 | 3914 | ExaDv4 | 5600 | Body | 5805 | 47821 PASS PASS PASS | OFDM NA PASS

D 5750 3/1/2016 3914 EX3DV4 5750 Body 6.111 47.085 PASS PASS PASS OFDM N/A PASS

NOTE: While the probes have been calibrated for both CW and modulated signals, all measurements were
performed using communication systems calibrated for CW signals only. Modulations in the table above represent
test configurations for which the measurement system has been validated per FCC KDB Publication 865664
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.
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APPENDIX G: SENSOR TRIGGERING DATA SUMMARY

A3LSMT585 Sensor Triggering Data Summary

Per FCC KDB Publication 616217 D04v01r02, this device was tested by the manufacturer to determine
the proximity sensor triggering distances for all applicable sides and edges of the device. The measured
output power at distances within £ 5 mm of the triggering points (or until touching the phantom) is
included for back side and each applicable edge per Step i) in Section 6.2 of the KDB. The technical
descriptions in the filing contain the complete set of triggering data required by Section 6 of FCC KDB
Publication 616217 D04v01r02.

To ensure all production units are compliant, it is necessary to test SAR at a distance 1 mm less than the
smallest distance between the device and SAR phantom (determined from the sensor triggering tests
according to FCC KDB 616217 D04v01r02) with the device at the maximum output power (without power
reduction). These SAR tests are included in addition to the SAR tests for the device touching the SAR
phantom (at the reduced output power level).

The operational description contains information explaining how this device remains compliant in the
event of a sensor malfunction.
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Back Side (Main Antenna)

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 25 24 23 22 21 20 9 B 7 B 15
GSM 850 32.75 32.82 32.60 32.71 32.69 2542 25.23 25.16 2544 25.30 25.30
GPRS 850 1Tx 32.89 32.71 3272 32.76 3264 25.35 2540 25.39 25.13 2542 25.13
GPRS 850 2Tx 3118 3113 3131 3141 3137 23.63 23.78 23.85 23.75 23.80 23.87
GPRS 850 3Tx 30.32 30.39 30.30 3043 30.21 2220 22.29 2222 226 2233 2245
GPRS 850 4Tx 28.69 28.86 28.81 28.60 28.93 2135 2120 2122 211 2138 2122
EDGE850 1Tx 27.%6 2742 2716 2737 27.24 20.33 20.%5 20.18 20.33 20.4 20.39
EDGEB850 2Tx 2523 25.18 2545 2521 2512 .72 w77 .67 17.93 17.94 791
EDGEB850 3Tx 23.60 2361 23.85 2372 23.90 16.68 16.88 16.64 16.95 16.80 16.81
EDGEB850 4Tx 2274 2273 22.79 2282 2262 6.7 BN 5.9 15.30 15.36 5.0
GSM 1900 29.86 2964 2960 29.89 29.82 22.86 2261 2290 22.69 2285 2279
GPRS 1900 1Tx 2963 29.92 29.66 2961 29.80 22.79 2261 2263 22.63 2287 2282
GPRS 1900 2Tx 2761 2794 2793 2782 2767 20.29 2042 20.37 20.36 20.32 2043
GPRS 1900 3Tx 26.28 26.36 26.38 26.20 26.30 18.20 18.39 18.36 8.3 B.18 18.36
GPRS 1900 4Tx 2461 2463 2484 2477 2468 1$6.78 6.61 16.67 16.79 .78 16.95
EDGE1900 1Tx 25.79 2580 2585 2580 2575 18.92 18.86 8.73 18.84 18.81 18.86
EDGE1900 2Tx 2444 2426 24.38 2420 2432 16.84 6.79 16.75 16.87 6.72 6.71
EDGE1900 3Tx 23.13 2326 2345 2338 2345 15.44 15.26 15.42 15.40 5.0 5.7
EDGE1900 4Tx 2195 2190 2181 2176 2160 1.39 Ui “nu 4.36 %42 w27
UMTS B5 2324 23.31 2332 2324 23.34 .84 .63 19.60 1.66 .84 .61
UMTS B2 23.2 23.26 23.26 23.31 23.10 13.63 B.74 13.86 13.91 13.89 13.61
LTE B5 2324 23.0 2345 2341 23.8 18.45 18.38 8.8 18.37 8.8 8.22

Moving device away from the phantom:
KDB 616217 6.2.h Measured Power [dBm]

Distance[mm] || 25 24 23 22 21 20 E B 7 6 B
GSM 850 3289 | 32.88 | 32.72 3271 | 3273 | 2523 | 2526 | 2525 | 2543 25.6 25.38
GPRS 850 1Tx | 3269 | 3289 | 3295 | 3285 | 3287 | 2522 | 250 | 2536 | 25,7 | 258 | 25.43
GPRS 850 2Tx || 3125 | 3137 | 3121 | 3137 | 3139 | 2372 | 2362 | 2373 | 2371 | 2392 | 2395
GPRS 850 3Tx || 3021 | 3020 | 3025 [ 30.1 [ 3026 | 229 | 228 | 2228 | 225 | 2211 | 22.%
GPRS 850 4Tx 2893 | 28.66 2891 | 2860 | 28.62 2129 2129 2135 2125 2112 2113
EDGE850 1Tx || 2722 | 27.27 | 27.24 | 27.39 | 27.27 | 2022 | 2042 | 2037 | 2040 | 2030 | 2044
EDGE850 2Tx || 2540 | 2524 | 254 | 258 | 2523 | 777 | we2 | we1 | we7 | w83 | 766
EDGE850 3Tx || 2367 | 2388 | 2379 | 2378 | 2388 | 683 | 6.84 | 694 | 665 | 6.71 | 6.70
EDGE850 4Tx || 2275 | 2264 | 2265 | 2283 | 2276 | 50 | 6526 | 530 | 6.4 | 545 | 625
GSM 1900 2995 | 29.74 | 2969 | 2074 | 2079 | 2262 | 2270 | 2292 | 2288 | 2268 | 2278
GPRS 1900 1Tx || 2985 | 2993 | 2091 | 2973 [ 2072 | 2277 | 22.83 | 2284 | 2276 | 2262 | 2276
GPRS 1900 2Tx || 2760 | 2768 | 27.72 | 2792 | 27.64 20.8 20.21 20.13 20.6 20.4 20.25
GPRS 1900 3Tx || 2641 | 2630 | 2645 | 26.7 | 2639 | 830 | BB | B28 | B22 | 841 | 842
GPRS 1900 4Tx || 2466 | 24.76 | 2463 | 2473 | 2491 [ 666 | 674 | 693 | 685 | 665 | %.88
EDGE1900 1Tx | 2595 | 2560 | 2578 | 2586 | 2569 | 867 | B64 | B70 | 888 | 877 | B85
EDGE1900 2Tx || 2441 | 2429 | 2429 [ 2435 | 247 | %83 | 664 | 695 | 688 | 695 | ®6.76
EDGE1900 3Tx || 2323 | 230 [ 230 | 2321 [ 238 | 52 | 565 | 52 | 630 | 635 | 627
EDGE1900 4Tx || 2192 [ 2191 [ 2182 | 2189 | 2161 | %31 | %21 | we | w24 | a3 | 45
UMTS B5 2342 | 2345 | 2343 | 232 | 237 | 095 | 084 | 061 | 1086 | ©74 | 081
UMTS B2 2321 | 2338 | 2311 | 2320 [ 2336 | B70 | B77 | Be6 | B68 | BE6 | B62
LTE B5 2344 | 2342 | 2322 | 237 [ 2336 | 8% | 835 | BB | B8 | B45 | B26

Based on the most conservative measured triggering distance of 20 mm, additional SAR measurements
were required at 19 mm from the back side.
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Back Side (WLAN Antenna)

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 3 2 1 0 9 8 7 6 5 4 3
802.11b (excl. ch.12,13) 8.27 8.34 8.1 8.23 18.39 “.B 4.36 %23 %40 %34 “wn
802.11g (excl. ch.12,13) 8.20 8.37 8.23 8.43 18.39 4.38 #.35 .28 %41 #%.29 %42

802.11n (2.4GHz, excl. ch.12,13) 16.21 6.34 16.34 6.6 6.23 %44 u.2 na2 %18 n24 #%.33
802.11a 1%5.18 5.4 545 5.5 1%6.38 133 nw 139 130 140 ne

802.11n (5GHz, 20M Hz BW) B.R2 5.43 1%6.35 16.22 16.44 110 nn 144 132 134 15
802.11ac (20MHz BW) %5.25 15.39 544 15.40 16.24 1130 129 ns 110 129 140
802.11n (5GHz, 40MHz BW) ©.29 ©.21 ©.29 ©.23 243 118 131 ne 1140 132 1ne
802.11ac (40MHz BW) ©.36 245 2.0 ©.6 .39 123 1ne ne no ne 133

Moving device away from the phantom:

KDB 616217 6.2.h M easured Power [dBm]

Distance[mm] 3 4 1l 0 9 8 7 6 5 4 3
802.11b (excl. ch.12,13) 18.26 18.36 B8.44 8.0 8.22 .32 .23 %22 %41 %41 %.36
802.11g (excl. ch.12,13) 8.27 8.2 B.13 8.9 18.28 %42 %42 “u.M .16 “uuU %.32

802.11n (2.4GHz, excl. ch.12,13) 16.36 6.4 6.20 6.4 .33 N #“.19 %10 UM .22 u24
802.1a 5.6 16.45 B.1 5.9 .56 nw 145 143 1140 125 123

802.1Mn (5GHz, 20M Hz BW) 15.30 1540 15.45 5.9 1%6.35 1144 130 110 121 115 125
802.11ac (20MHz BW) 6.7 1%6.35 156.42 5.9 1%.39 110 127 110 124 127 ne
802.1Mn (5GHz, 40MHz BW) ©.28 1£.30 12.36 2.3 ©.21 124 121 140 1145 116 132
802.11ac (40MHz BW) 2.29 .23 2.5 2.6 ©.4 137 135 126 124 122 144

Based on the most conservative measured triggering distance of 8 mm, additional SAR measurements
were required at 7 mm from the back side.
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Top Edge (Main Antenna)

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] B 7 © 5 “ B © 1 10 9 8
GSM 850 3282 3268 32.70 32.75 3275 2545 25.6 2521 25.36 2543 25.34
GPRS 850 1Tx 3278 32.74 3292 32.89 32.64 25.34 2520 2528 2532 2537 2527
GPRS 850 2Tx 3126 3122 3134 3144 3131 2387 23.87 2387 23.86 2361 2381
GPRS 850 3Tx 3045 30.32 3041 3040 3044 2230 2232 2236 2219 2220 22.38
GPRS 850 4Tx 28.60 28.77 28.61 28.74 28.78 2134 2135 2127 219 2140 2120
EDGE850 1Tx 2714 2725 2743 27.36 27.29 20.39 20.20 20.18 20.33 20.29 2044
EDGEB850 2Tx 2532 25.26 2541 2541 2541 17.84 17.89 7.75 17.84 7.78 17.83
EDGEB850 3Tx 23.94 2365 23.80 2373 23.88 16.87 6.77 16.63 16.89 6.74 6.74
EDGEB850 4Tx 2274 2262 2277 2266 2265 1$6.33 1$6.23 1$6.45 15.34 1$6.24 1$6.21
GSM 1900 29.64 29.85 2995 2961 29.90 2273 2275 2269 2260 2283 2261
GPRS 1900 1Tx 29.80 29.70 29.95 29.81 29.80 2267 22.65 2281 22.70 2266 2267
GPRS 1900 2Tx 27.83 27.84 27.61 2793 27.84 20.27 20.32 20.6 2044 20.28 20.18
GPRS 1900 3Tx 26.41 26.18 26.17 26.10 26.45 841 18.25 1844 8.3 18.38 18.39
GPRS 1900 4Tx || 2484 | 2475 | 2463 | 2466 | 2469 | 668 | 663 | 664 | 686 | 670 | 694
EDGE1900 1Tx 25.95 25.85 25.89 25.78 25.82 B8.73 18.94 18.79 18.83 18.84 18.90
EDGE1900 2Tx 2440 2438 2433 2429 241 16.68 6.87 16.69 16.62 16.66 6.75
EDGE1900 3Tx 23.36 23.30 2333 2323 2341 6.5 5.3 1$6.23 15.28 B.1 5.3
EDGE1900 4Tx 2175 2181 2193 2167 2167 N #%.32 %42 “u44 %6 %41
UMTS B5 23.28 23.31 2321 2323 2340 0.71 .85 19.82 .72 .79 .83
UMTS B2 2328 2339 23.6 23.4 2342 13.92 13.90 .76 13.91 13.81 13.61
LTE B5 23.4 23.39 2332 23.26 23.17 18.32 841 18.44 18.33 18.40 18.34

Moving device away from the phantom:
KDB 616217 6.2.h M easured Power [dBm]

Distance[mm] B 7 L] 3 “ 13 © 1 10 9 8
GSM 850 3284 | 3261 | 32.74 | 3262 | 3278 | 2542 | 2545 | 256 | 2532 | 2527 | 2528
GPRS 850 1Tx || 3292 | 3280 | 32.83 | 32,62 | 3295 | 2530 | 2500 | 25.%5 | 2534 | 2537 | 25.77
GPRS 850 2Tx |[f 3123 | 3129 | 318 311 3136 | 23.78 | 2362 | 2368 | 2361 | 2364 | 2393
GPRS 850 3Tx | 3029 | 3041 | 3029 | 30.33 | 30.26 | 22.24 | 2227 | 226 | 2231 | 2245 | 22.31
GPRS 850 4Tx || 2872 | 2892 | 28.77 | 28.69 | 28.70 | 2138 | 2145 | 2139 2116 2112 2116
EDGEB850 1Tx 2721 | 2740 | 2735 | 2738 | 276 | 20.9 | 2045 | 2020 | 2021 | 20.10 | 20.32
EDGEB850 2Tx 2543 | 2528 | 2530 | 2532 | 2518 | 786 | .79 | 764 | 766 | 772 | 7794
EDGEB850 3Tx 2382 | 2371 | 2366 | 2373 | 2367 | B6.71 | 678 | 678 | 670 | 667 | B.79
EDGEB850 4Tx 2262 | 2295 | 2293 | 2294 | 2268 | 5.8 5.2 5.5 15.36 5.6 5.8
GSM 1900 29.71 2981 | 29.86 | 29.72 | 29.93 2291 | 2287 | 2293 2291 22.71 | 2269
GPRS 1900 1Tx [ 29.71 | 29.77 | 29.73 | 2967 | 2981 | 22.72 | 2290 | 2271 | 2275 | 2271 | 2294
GPRS 1900 2Tx | 27.77 | 2781 | 2788 | 27.76 | 2795 | 20.22 | 20.19 | 2031 | 20.%5 | 2044 | 20.23
GPRS 1900 3Tx || 26.3 | 2622 | 26.35 | 26.11 | 2642 | 845 | B35 8.4 8.20 8.9 8.40
GPRS 1900 4Tx || 2481 | 2468 | 24.74 | 2485 | 2488 | 678 | 680 | 694 | 662 | 6.89 | 6.82
EDGE1900 1Tx [ 2594 | 2560 | 25.74 | 2575 | 2587 | 1B.71 | 1867 | 1887 | 894 | 862 | 1B68
EDGE1900 2Tx || 24.2 | 2427 | 2421 | 2429 | 2422 | 668 | 6.67 71 | 674 | 678 | 16.89
EDGE1900 3Tx || 2336 | 23.4 | 23.36 | 2340 | 2332 | 543 | 5638 | .34 5.1 5.3 5.44
EDGE1900 4Tx 2183 2185 2173 2189 2179 %41 #.30 %44 w27 “u.r “.6
UMTS B5 2333 | 2338 | 23.66 | 2321 | 2333 | 064 | ©77 | ©77 | ©70 | V76 | V84
UMTS B2 2335 | 2313 | 23.6 | 2340 | 23.56 | 1B67 | B9 | B84 | B76 | B84 | B70
LTE B5 2318 | 2326 | 23.13 | 2320 | 23.7 | 1B.25 831 | 832 | B33 | B35 | 18.39

Based on the most conservative measured triggering distance of 13 mm, additional SAR measurements
were required at 12 mm from the top edge.
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Top Edge (WLAN Antenna)

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 10 9 8 7 6 5 4 3 2 1 0
802.11b (excl. ch.12,13) B8.44 8.39 8.27 8.28 18.28 .36 %40 %37 #.21 %2 %41
802.11g (excl. ch.12,13) B.4 8.40 8.28 8.27 8.29 .22 4%.28 #.39 %42 %45 4.38
802.11n (2.4GHz, excl. ch.12,13) 6.24 6.18 6.9 6.1 6.30 .22 %43 #%.22 “.u 4.30 %.34
802.11a 1$6.25 %6.25 15.26 B.12 B.12 119 131 125 no 137 132
802.11n (5GHz, 20M Hz BW) 5.6 B.12 B.1 16.22 6.2 127 ns 131 127 n6 nw
802.11ac (20MHz BW) 5.4 5.6 5.8 15.24 B.1 1130 nw 144 130 nn 127
802.11n (5GHz, 40MHz BW) ©.25 ©.25 £2.39 2.35 ©.6 142 16 nmo 144 n®o 133
802.11ac (40MHz BW) ©.24 210 £2.39 245 ©.37 124 124 135 132 135 135

Moving device away from the phantom:

KDB 616217 6.2.h Measured Power [dBm]

Distance[mm] 10 9 8 7 6 5 4 3 2 1 0
802.11b (excl. ch.12,13) 18.38 843 8.32 18.40 8.2 4%.36 #%.25 %.28 #%.29 w7 %41
802.11g (excl. ch.12,13) 18.25 8.6 B8.41 18.26 8.43 %22 %.28 N7 #%.36 .34 %37
802.11n (2.4GHz, excl. ch.12,13) 6.19 .23 6.44 6.3 %6.30 %10 4%.34 %24 %.30 %22 w13
802.11a 15.40 1%6.33 15.33 15.34 1%.33 136 144 110 144 119 140
802.11n (5GHz, 20M Hz BW) 15.26 5.6 5.43 15.24 %.23 142 1mn 140 110 1m0 "3
802.11ac (20MHz BW) 15.44 5.2 15.45 15.23 1%6.27 1130 123 142 119 127 133
802.11n (5GHz, 40MHz BW) 12.36 ©.22 2.23 2.5 .35 1126 1n56 127 119 141 ne
802.11ac (40MHz BW) 12.30 2.30 1’22 ©41 2.37 139 134 119 nn 133 "3

Based on the most conservative measured triggering distance of 5 mm, additional SAR measurements
were required at 4 mm from the top edge.
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Left Edge

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 13 © 1 10 9 8 7 6 5 4 3
GSM 850 32.66 32.76 32.64 32.87 32.74 25.39 2524 2528 2523 2524 2538
GPRS 850 1Tx 32.89 32.89 3293 32.73 32.92 2532 2522 2513 2518 2527 25.26
GPRS 850 2Tx 311 319 317 3131 316 2391 23.82 2368 23.86 2395 2392
GPRS 850 3Tx 30.20 30.39 30.33 30.40 30.40 2242 22.%6 2228 2216 225 22.7
GPRS 850 4Tx 28.71 28.71 28.62 28.80 28.90 2121 2124 2135 2128 2130 2141
EDGES850 1Tx 27.20 274 2725 276 2741 20.35 20.18 20.24 20.2 20.26 20.18
EDGES850 2Tx 2523 2521 2542 2527 25.39 7.75 17.90 7.78 777 17.61 17.69
EDGE850 3Tx 23.75 23.83 23.83 23.83 23.93 16.82 16.68 6.74 16.65 16.78 16.76
EDGEB850 4Tx 2295 2268 2276 2272 2272 5.6 6.2 B.1 5.9 16.28 1$6.36
GSM 1900 2964 29.95 29.95 29.71 29.63 2286 22.65 2275 22.67 22.86 2287
GPRS 1900 1Tx 29.79 29.81 29.81 29.74 29.63 22.86 2292 2266 22.83 2292 2268
GPRS 1900 2Tx 27.95 27.86 27.87 27.85 27.64 20.21 20.30 20.13 20.18 20.2 20.23
GPRS 1900 3Tx 26.4 26.39 26.25 26.36 26.28 8.0 B.1B 18.32 18.40 8.0 18.33
GPRS 1900 4Tx 2473 2495 2481 2471 2470 16.67 6.91 16.62 16.68 6.77 16.83
EDGE1900 1Tx 25.66 25.84 25.80 25.85 2581 18.89 B.75 18.66 18.83 18.85 18.60
EDGE1900 2Tx 2432 2439 2428 2445 241 16.91 6.77 16.65 16.70 16.81 6.71
EDGE1900 3Tx 23.4 2329 23.36 2324 23.34 15.30 1$6.35 1541 15.33 5.4 15.27
EDGE1900 4Tx 2181 2192 2189 2180 2181 #“u.n %6 %.37 %0 %27 .34
UMTS B5 23.1 23.38 23.15 2323 23.38 .70 19.86 19.84 19.68 19.66 0.74
UMTS B2 23.30 23.%6 23.10 2325 23.30 3.73 13.76 13.80 13.73 13.94 13.92
LTE B5 2341 23.10 2344 2342 23.10 8.9 18.24 18.32 1841 18.45 B8.21

Moving device away from the phantom:
KDB 616217 6.2.h Measured Power [dBm]

Distance[mm] 3B 1% 1 10 9 8 7 6 5 4 3
GSM 850 3285 | 3268 | 3282 | 3285 | 3278 | 2530 | 25.13 25.10 2522 | 25.6 25.39
GPRS 850 1Tx 3273 | 3295 | 3286 | 32.79 | 3262 | 2530 | 254 | 2528 | 2538 | 25.28 256
GPRS 850 2Tx 3128 311 3137 3138 3123 | 23.72 | 2365 | 23.84 | 2390 | 2361 | 23.74
GPRS 850 3Tx 3045 | 30.24 | 30.22 30.16 30.7 | 2224 | 2221 | 22.30 22.19 22.19 2242
GPRS 850 4Tx 2891 | 28.76 28.71 | 28.74 | 28.66 2144 2141 211 211 2121 2118
EDGES850 1Tx 2739 | 2740 2711 | 2720 | 2745 | 20.18 | 2045 | 2042 20.4 | 2033 | 2024
EDGES850 2Tx 25.12 2531 | 2542 | 2518 | 2532 w77 17.67 17.63 17.92 17.62 17.80
EDGES850 3Tx 2391 | 2391 | 2380 | 23.74 | 23.69 16.84 16.82 16.89 16.94 16.75 16.88
EDGES850 4Tx 2277 | 2274 | 2288 | 22.70 | 2264 1$5.30 5.5 15.36 15.36 15.30 15.34
GSM 1900 29.95 | 2961 | 2993 | 2987 | 29.72 | 2285 | 22.73 | 2292 | 2266 | 22.83 | 22.80
GPRS 1900 1Tx || 2995 | 29.95 | 29.85 | 2968 | 2983 | 22.86 | 2269 | 2270 | 22.72 | 22.72 | 2283
GPRS 1900 2Tx || 27.79 | 2794 | 27.77 27.81 27.71 20.1 2040 | 20.35 20.10 20.13 20.31
GPRS 1900 3Tx || 2637 | 26.31 26.10 26.8 | 26.24 18.33 B.U4 18.21 8.37 8.10 B.2
GPRS 1900 4Tx || 2494 | 2483 | 2492 | 2470 | 24.81 16.83 16.92 16.90 16.80 16.67 16.82
EDGE1900 1T x 2564 | 2562 | 2594 | 2563 | 2563 18.90 18.63 18.73 B.74 8.77 1B.75
EDGE1900 2Tx 2438 | 2445 | 24.12 2421 | 24.20 16.69 16.82 16.87 16.93 16.60 16.95
EDGE1900 3Tx 23.19 23.177 | 2335 | 2324 | 2334 1$5.26 15.31 5.2 5.9 15.33 15.40
EDGE1900 4Tx 2178 2192 2168 2178 2194 .36 %34 %28 %34 wn7 .34
UMTS B5 2326 | 2329 | 2343 | 2334 | 2334 .71 19.80 19.69 10.94 1.75 19.63
UMTS B2 2341 | 2335 | 2326 | 23.20 | 23.30 13.79 13.67 13.92 1B.73 13.65 13.66
LTE B5 2341 | 2323 | 2326 | 2328 | 23.2 18.20 18.40 18.27 18.36 8.9 8.5

Based on the most conservative measured triggering distance of 8 mm, additional SAR measurements
were required at 7 mm from the left edge.
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