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Equipment Band & Mode Tx Frequency
Class
1 gm Body
(W/kg)
PCB UMTS 850 826.40 - 846.60 MHz 0.77
PCB UMTS 1750 1712.4 - 1752.6 MHz 0.63
PCB UMTS 1900 1852.4 - 1907.6 MHz 0.71
PCB LTE Band 12 699.7 - 715.3 MHz 0.53
PCB LTE Band 17 706.5-713.5 MHz N/A
PCB LTE Band 5 (Cell) 824.7 - 848.3 MHz 0.82
PCB LTE Band 4 (AWS) 1710.7 - 1754.3 MHz 0.82
PCB LTE Band 2 (PCS) 1850.7 - 1909.3 MHz 0.69
PCB LTE Band 30 2307.5 - 2312.5 MHz 0.97
DTS 2.4 GHz WLAN 2412 - 2462 MHz 0.92
DTS Bluetooth LE 2402 - 2480 MHz N/A
NIl U-NI-1 5180 - 5240 MHz N/A
NIl U-NII-2A 5260 - 5320 MHz 0.97
NIl U-NII-2C 5500 - 5720 MHz 0.89
NIl U-NII-3 5745 - 5825 MHz 0.56
DSS Bluetooth 2402 - 2480 MHz 0.14
Simultaneous SAR per KDB 690783 D01v01r03: 1.59

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.
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ACCREDITED)

TESTING CERT#2041.01

[
Randy Ortanez
President
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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
UMTS 850 Data 826.40 - 846.60 MHz
UMTS 1750 Data 1712.4 - 1752.6 MHz
UMTS 1900 Data 1852.4 - 1907.6 MHz
LTE Band 12 Data 699.7 - 715.3 MHz
LTE Band 17 Data 706.5 - 713.5 MHz
LTE Band 5 (Cell) Data 824.7 - 848.3 MHz
LTE Band 4 (AWS) Data 1710.7 - 1754.3 MHz
LTE Band 2 (PCS) Data 1850.7 - 1909.3 MHz
LTE Band 30 Data 2307.5 - 2312.5 MHz
2.4 GHz WLAN Data 2412 - 2462 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
1.2 Power Reduction for SAR

This device uses a power reduction mechanism for PCB 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 D04 Section 6 was used as a guideline for selecting SAR test distances for this

device.

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

D01v05.

Maximum Output Powers

Modulated Average (dBm)
Mode / Band 3GPP 3GPP 3GPP 3GPP
WCDMA HSDPA HSUPA |DC-HSDPA
UMTS Band 5 (850 MHz) Maxm_1um 24.0 24.0 24.0 24.0
Nominal 23.5 23.5 23.5 23.5
Maximum 23.5 23.5 235 235
UMTS Band 4 (1750 MHz) -
Nominal 23.0 23.0 23.0 23.0
UMTS Band 2 (1900 MHz) Maxnmum 24.0 24.0 24.0 24.0
Nominal 23.5 23.5 23.5 23.5
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Mode / Band Modulated Average
(dBm)
Maximum 245
LTE Band 12
an Nominal 24.0
Maximum 245
LTE Band 17
an Nominal 24.0
Maximum 245
LTE Band 5 (Cell
and 5 (Cell) Nominal 24.0
Maximum 24.0
LTE Band 4 (AWS
and 4 ) Nominal 23.5
Maximum 24.0
LTE Band 2 (PCS
and 2 ( ) Nominal 23.5
Maximum 225
LTE Band 30
an Nominal 22.0
Modulated Average - Single Tx
Mode / Band Chain
(dBm)
IEEE 802.11b Maximum 13.5
(2.4 GHz) Nominal 13.0
IEEE 802.11g Maximum 12.5
(2.4 GHz) Nominal 12.0
|IEEE 802.11n Maximum 11.5
(2.4 GHz) Nominal 11.0
Maxi 9.5
Bluetooth axm_wum
Nominal 9.0
i 7.5
Bluetooth LE Max1rr1um
Nominal 7.0
Modulated Average - Single Tx Chain
Mode / Band (dBm)
20 MHz Bandwidth 40 MHz Bandwidth
IEEE 802.11a Maximum 11.5
(5 GHz) Nominal 11.0
IEEE 802.11n Maximum 11.5 115
(5 GHz) Nominal 11.0 11.0
Reduced Output Powers
Modulated Average (dBm)
Mode / Band 3GPP 3GPP 3GPP 3GPP
WCDMA HSDPA HSUPA |DC-HSDPA
UMTS Band 5 (850 MHz) Maxnrrwm 19.0 19.0 19.0 19.0
Nominal 18.5 18.5 18.5 18.5
Maximum 12.0 12.0 12.0 12.0
UMTS Band 4 (1750 MHz) _
Nominal 115 115 11.5 11.5
Maxi 13.0 13.0 13.0 13.0
UMTS Band 2 (1900 MHz) aximum
Nominal 125 125 12.5 12,5
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Mode / Band Modula(tjsn?)\/erage

Maxi 20.5

LTE Band 12 N::qn:nu; 20.0
Maxi 20.0

LTE Band 17 NZ);TnuaT 19.5
Maxi 19.5

LTE Band 5 (Cell) NZ);TnuaT 19.0
LTE Band 4 (AWS) '\ﬂlz):qn:nuarr i;g
Maxi 12.5

LTE Band 2 (PCS) NZ)I(,::‘nUaT 12.0
Maxi 13.5

LTE Band 30 NZ);TnUaT 13.0

1.4

DUT Antenna Locations

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

Sides

Table 1-1
for SAR Testing

Device Sides/Edges for SAR Testing

Mode Back Top Bottom Right Left

UMTS 850 Yes Yes Yes Yes Yes
UMTS 1750 Yes Yes No No Yes
UMTS 1900 Yes Yes No No Yes
LTE Band 12 Yes Yes Yes Yes Yes
LTE Band 5 (Cell) Yes Yes Yes Yes Yes
LTE Band 4 (AWS) Yes Yes No No Yes
LTE Band 2 (PCS) Yes Yes No No Yes
LTE Band 30 Yes Yes No No Yes
2.4 GHz WLAN Yes Yes No No No
5 GHz WLAN Yes Yes No No No
Bluetooth Yes 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 D01v05r01.
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1.5 Simultaneous Transmission Capabilities

According to FCC KDB Publication 447498 D05v01, 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

[

_—_—_—r—_—_—

I Path 1 I I Path 2
|l UMTS LTE | BT WIFI

G T —

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 D01v05 3) 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

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.

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.

(B) Licensed Transmitter(s)

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 D01v03.

This device supports both LTE Band 12 and LTE Band 17. Since the supported frequency span for
LTE Band 17 falls completely within the supported frequency span for LTE Band 12, LTE Band 17
target power is less than or equal to LTE Band 12 target power, and both LTE bands share the same
transmission path, SAR was only assessed for LTE Band 12.
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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 D0O5v02r03.

1.7  Guidance Applied

1.8 Device Serial Numbers

FCC KDB Publication 941225 D01v03, D05v02r03 (3G/4G)
FCC KDB Publication 248227 D01v02 (SAR Considerations for 802.11 Devices)
FCC KDB Publication 447498 D01v05r02 (General SAR Guidance)
FCC KDB Publication 865664 D01v01r03, D02v01r01 (SAR Measurements up to 6 GHz)
FCC KDB Publication 616217 D04v01r01 (Tablet SAR Considerations)

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.

Max Power Reduced.
. Power Serial
Serial Number
Number
UMTS 850 7896 7938
UMTS 1750 02726 02676
UMTS 1900 7896 02700
LTE Band 12 7904 8159
LTE Band 5 (Cell) 7896 02684
LTE Band 4 (AWS) 8142 02676
LTE Band 2 (PCS) 7938 8142
LTE Band 30 02700 24321
2.4 GHz WLAN 8019 -
5 GHz WLAN 8159 -
Bluetooth 02684 -
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2

LTE INFORMATION

LTE Information

FCCID

A3LSMT377W

Form Factor

Portable Tablet

Frequency Range of each LTE transmission band

LTE Band 12 (699.7 - 715.3 MHz)

LTE Band 17 (706.5 - 713.5 MHz)

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

LTE Band 4 (AWS) (1710.7 - 1754.3 MHz)

LTE Band 2 (PCS) (1850.7 - 1909.3 MHz)

LTE Band 30 (2307.5 - 2312.5 MHz)

Channel Bandwidths

LTE Band 12: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz

LTE Band 17: 5 MHz, 10 MHz

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

LTE Band 4 (AWS): 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 2 (PCS): 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

LTE Band 30: 5 MHz, 10 MHz

Channel Numbers and Frequencies (MHz) Low Mid High

LTE Band 12: 1.4 MHz 699.7 (23017) 707.5 (23095) 715.3 (23173)
LTE Band 12: 3 MHz 700.5 (23025) 707.5 (23095) 714.5 (23165)
LTE Band 12: 5 MHz 701.5 (23035) 707.5 (23095) 713.5 (23155)
LTE Band 12: 10 MHz 704 (23060) 707.5 (23095) 711 (23130)
LTE Band 17: 5 MHz 706.5 (23755) 710 (23790) 713.5 (23825)
LTE Band 17: 10 MHz 709 (23780) 710 (23790) 711 (23800)
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)
LTE Band 4 (AWS): 1.4 MHz 1710.7 (19957) 1732.5 (20175) 1754.3 (20393)
LTE Band 4 (AWS): 3 MHz 1711.5 (19965) 1732.5 (20175) 1753.5 (20385)
LTE Band 4 (AWS): 5 MHz 1712.5 (19975) 1732.5 (20175) 1752.5 (20375)
LTE Band 4 (AWS): 10 MHz 1715 (20000) 1732.5 (20175) 1750 (20350)
LTE Band 4 (AWS): 15 MHz 1717.5 (20025) 1732.5 (20175) 1747.5 (20325)
LTE Band 4 (AWS): 20 MHz 1720 (20050) 1732.5 (20175) 1745 (20300)
LTE Band 2 (PCS): 1.4 MHz 1850.7 (18607) 1880 (18900) 1909.3 (19193)
LTE Band 2 (PCS): 3 MHz 1851.5 (18615) 1880 (18900) 1908.5 (19185)
LTE Band 2 (PCS): 5 MHz 1852.5 (18625) 1880 (18900) 1907.5 (19175)
LTE Band 2 (PCS): 10 MHz 1855 (18650) 1880 (18900) 1905 (19150)
LTE Band 2 (PCS): 15 MHz 1857.5 (18675) 1880 (18900) 1902.5 (19125)
LTE Band 2 (PCS): 20 MHz 1860 (18700) 1880 (18900) 1900 (19100)
LTE Band 30: 5 MHz 2307.5 (27685) 2310 (27710) 2312.5 (27735)
LTE Band 30: 10 MHz N/A 2310 (27710) N/A

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 YES

attestation to be provided)

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

LTE Carrier Aggregation Possible Combinations NA

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 Industry 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). It
is 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

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

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

2
sag=2"%
Yo
where:
o = conductivity of the tissue-simulating material (S/m)
p = mass density of the tissue-simulating material (kg/m°)
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

The evaluation was performed using the following procedure compliant to
FCC KDB Publication 865664 D01v01 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 DO1v01 (See Table 4-1) and IEEE

1528-2013.

Measurement Procedure

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
point was measured and used as a reference value.

Figure
Sample SAR Area
Scan

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 D01v01 (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):

41

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 D01v01*

Maximum Area Scan
Resolution (mm)

Maximum Zoom Scan Spatial
Maximum Zoom Scan Resolution (mm)

Resolution (mm)

Minimum Zoom Scan

Frequency Volume (mm)
(BXreny A ares) (BXscom BYsoom) Uniform Grid Graded Grid (%y,2)
Azyo0m(n) Azyoom(1)* Azyoom(n>1)*
<2GHz <15 <8 <5 <4 < 1.5%AZ,00m(n-1) 230
2-3GHz <12 <5 <5 <4 < 1.5%AZ,00m(n-1) 230
3-4GHz 12 <4 <3 < 1.5%AZ,00m(n-1) 228
4-5GHz <10 <4 <3 <25 <1.5*A2;00m(n-1) 225
5-6 GHz <10 <4 <2 <2 <1.5*AZ;00m(n-1) 22

*Also compliant to IEEE 1528-2013 Table 6
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5 SAR TESTING PROCEDURES ‘

5.1 SAR Testing for Tablet per KDB Publication 616217 D04v01

Per FCC KDB Publication 616217 D04, 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
D01v05 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.

5.2 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 D04 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
ENYIRONMENT ENVIRONMENT
General Population Occupationa!
(Wrkg) or (mWig) (Wikg) or (mWig)
Peak Spatial Average SAR 16 a0
Head
Whole Bady SAR 0.08 0.4
Peak SpatiaIAueragnle 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 D01v05, 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 D0O1v01r02.

7.2 3G SAR Test Reduction Procedure

In FCC KDB Publication 941225 D01v03, 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 =< 0.25 dB higher than the primary
mode or when the highest reported SAR of the primary mode, scaled by the ratio of specified maximum
output power and tune-up tolerance of secondary to primary mode, is < 1.2 W/kg, SAR measurements
are not required for the secondary mode. These criteria are referred to as the 3G SAR test reduction
procedure. When the 3G SAR test reduction procedure is not satisfied, SAR measurements are
additionally required for the secondary mode.

7.3 Procedures Used to Establish RF Signal for SAR

The following procedures are according to FCC KDB Publication 941225 D01v03 “3G SAR Measurement
Procedures.”

The device is placed into a simulated call using a base station simulator in a RF shielded chamber.
Establishing connections in this manner ensure a consistent means for testing SAR and are
recommended for evaluating SAR [4]. Devices under test are evaluated prior to testing, with a fully
charged battery and were configured to operate at maximum output power. In order to verify that the
device is tested throughout the SAR test at maximum output power, the SAR measurement system
measures a “point SAR” at an arbitrary reference point at the start and end of the 1 gram SAR evaluation,
to assess for any power drifts during the evaluation. If the power drift deviates by more than 5%, the SAR
test and drift measurements are repeated.

7.4 SAR Measurement Conditions for UMTS
7.41 Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in section 5.2 of 3GPP TS 34.121, using the appropriate RMC with TPC (transmit
power control) set to all “1s” or applying the required inner loop power control procedures to
maintain maximum output power while HSUPA is active. Results for all applicable physical
channel configurations (DPCCH, DPDCHn and spreading codes, HS-DPCCH etc) are tabulated
in this test report. All configurations that are not supported by the DUT or cannot be measured
due to technical or equipment limitations are identified.
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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.

7.4.5 SAR Measurement Conditions for DC-HSDPA

SAR is required for Rel. 8 DC-HSDPA when SAR is required for Rel. 5 HSDPA,; otherwise, the 3G
SAR test reduction procedure is applied to DC-HSDPA with 12.2 kbps RMC as the primary mode.
Power is measured for DC-HSDPA according to the H-Set 12, FRC configuration in Table C.8.1.12
of 3GPP TS 34.121-1 to determine SAR test reduction. A primary and a secondary serving HS-
DSCH Cell are required to perform the power measurement and for the results to be acceptable.

7.5 SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r03 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.
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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.

7.5.4

Required RB Size and RB Offsets for SAR Testing
According to FCC KDB 941225 D05v02r03:

a. Per Section 4.2.1, 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

following the same procedures outlined in Section 4.2.1.

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 4.2.2, SAR is required for 50% RB allocation using the largest bandwidth

c. Per Section 4.2.3, 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 4.2.4 and 4.3, 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 4.2.1 through 4.2.3 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 D01 DR02-41929 for more details.

7.6.1

Chipset based test mode software is hardware dependent and generally varies among

General Device Setup

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.

FCC ID: A3LSMT377W

SAR EVALUATION REPORT

o

Reviewed by:

Quality Manager

Document S/N:

0Y1603090485.A3L

Test Dates:

08/03/15 - 08/10/15, 3/09/16 - 03/22/16

DUT Type:
Portable Tablet

Page 15 of 56

© 2016 PCTEST Engineering Laboratory, Inc.

REV 15.0 M
01/27/2015




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-NII band with the lower maximum
output power is not required unless the highest reported SAR for the U-NII 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.

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.
When band gap channels are disabled, 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, and
lowest data rate. 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 UMTS Conducted Powers

Table 8-1
Maximum Average RF Output Powers
el 3GPP 34.121 Cellular Band [dBm] AWS Band [dBm] PCS Band [dBm] 3GPP

REleEs Subtest MPR [dB]
Version 4132 | 4183 | 4233 | 1312 | 1412 | 1513 | 9262 | 9400 | 9538

99 12.2 kbps RMC | 23.00 | 23.02 | 23.08 | 2260 | 22.73 | 23.07 | 23.35 | 23.45 | 23.75 5

6 Subtest 1 22.88 | 2290 | 22.75 | 22.80 | 22.66 | 2240 | 23.31 | 2348 | 23.80 0

6 HSDPA Subtest 2 2097 | 21.02 | 20.83 | 2254 | 2273 | 2222 | 21.21 | 21.43 | 21.71 0

6 Subtest 3 2143 | 2147 | 2128 | 21.79 | 21.91 | 2216 | 21.56 | 21.59 | 21.92 05

6 Subtest 4 2040 | 20.37 | 20.31 | 21.66 | 21.85 | 22.00 | 20.95 | 20.98 | 21.19 0.5

6 Subtest 1 2183 | 21.78 | 2163 | 2200 | 21.84 | 21.50 | 2232 | 2245 | 22.80 0

6 Subtest 2 2096 | 21.02 | 20.84 | 20.68 | 20.80 | 21.00 | 20.95 | 20.90 | 21.23 2

6 HSUPA Subtest 3 2147 | 2150 | 2142 | 2163 | 21.92 | 2119 | 21.92 | 2202 | 22.30 1

6 Subtest 4 2048 | 2052 | 20.30 | 20.69 | 20.76 | 21.00 | 20.94 | 21.04 | 21.38 2

6 Subtest 5 2047 | 2051 | 2031 | 21.00 | 21.02 | 21.08 | 20.81 | 21.08 | 21.41 0

8 Subtest 1 2322 | 2330 | 23.35 | 2273 | 2230 | 21.66 | 23.08 | 2259 | 23.00 0

8 Subtest 2 2252 | 2237 | 2234 | 2244 | 2224 | 2171 | 2217 | 2214 | 22.39 0

DC-HSDPA
8 Subtest 3 2140 | 21.81 | 2200 | 21.94 | 2143 | 21.63 | 2140 | 21.23 | 21.22 0.5
8 Subtest 4 2117 | 2114 | 21.06 | 21.44 | 21.45 | 21.61 | 21.03 | 21.00 | 21.28 0.5
Table 8-2
Reduced Average RF Output Powers
3GPP 3GPP 34.121 Cellular Band [dBm] AWS Band [dBm] PCS Band [dBm] 3GPP

RS Mode Subtest MPR [dB]
Version 4132 | 4183 | 4233 | 1312 | 1412 | 1513 | 9262 | 9400 | 9538

99 WCDMA | 12.2kbps RMC | 18.59 | 18.52 | 18.41 | 11.50 | 11.30 | 11.21 | 1240 | 1250 | 12.89

6 Subtest 1 1855 | 1861 | 1844 | 11.31 | 11.06 | 1060 | 12.23 | 11.51 | 11.50 0

6 HSDPA Subtest 2 1854 | 1859 | 1842 | 11.08 | 11.01 | 1034 | 1232 | 1117 | 11.23 0

6 Subtest 3 1859 | 1866 | 1843 | 10.95 | 1086 | 1020 | 12.23 | 1050 | 10.54 05

6 Subtest 4 1849 | 1856 | 1842 | 10.97 | 1085 | 1041 | 12.28 | 1050 | 10.54 05

6 Subtest 1 1713 | 17.20 | 1710 | 11.47 | 11.28 | 1066 | 11.11 | 11.82 | 11.40 0

6 Subtest 2 1713 | 17.21 | 17.08 | 1145 | 11.35 | 10.78 | 12.30 | 11.91 | 12.40 2

6 HSUPA Subtest 3 1716 | 17.22 | 17.02 | 11.50 | 11.38 | 1065 | 12.35 | 11.82 | 12.48 1

6 Subtest 4 1714 | 1718 | 17.02 | 1148 | 11.23 | 1057 | 12.23 | 11.81 | 12.41 2

6 Subtest 5 1814 | 1815 | 18.03 | 11.47 | 11.30 | 1060 | 1211 | 11.71 | 12.33 0

8 Subtest 1 18.25 | 18.29 | 18.20 | 10.77 | 1070 | 10.70 | 1213 | 11.26 | 11.10 0

8 Subtest 2 1820 | 1827 | 1827 | 1044 | 1060 | 990 | 1202 | 11.02 | 11.00 0

DC-HSDPA
8 Subtest 3 1810 | 18.33 | 18.16 | 1055 | 1049 | 972 | 11.75 | 10.88 | 10.70 05
8 Subtest 4 1812 | 18.33 | 18.28 | 10.60 | 1043 | 9.81 | 11.75 | 1079 | 10.53 05

DC-HSDPA consideration
e  3GPP Specification 34.121-1 Release 8 Ver 8.10.0 was used for DC-HSDPA guidance
e H-Set 12 (QPSK) was confirmed to be used during DC-HSDPA measurements
e The DUT supports UE category 24 for HSDPA

It is expected by the manufacturer that MPR for some HSPA subtests may be up to 2 dB more than specified by
3GPP, but also as low as 0 dB according to the chipset implementation in this model.

Base Station Simulator f«———RF Connector——»{ Wirel_ess
Device
Figure 8-1
Power Measurement Setup
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8.2

LTE Conducted Powers

8.2.1 LTE Band 12

Table 8-3
LTE Band 12 Conducted Powers - 10 MHz Bandwidth Maximum Power
LTE Band 12
10 MHz Bandwidth
Mid Channel
Modulation | RBSize | RBOffset (70?.3: ::Hz) Mpzé‘::";:g]per MPR [dB]
Conducted Power
[dBm]

1 0 23.94 0
1 25 23.89 0 0
1 29 23.84 0
QPSK 25 0 22.55 1
25 12 2250 1
25 25 22.42 o1 1
50 0 22.51 1
1 0 22.99 1
1 25 22.89 0-1 1
1 49 22.92 1
16QAM 25 0 21,53 2
25 12 21.55 2
25 25 2148 02 2
50 0 2152 2

Note: LTE Band 12 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 8-4
LTE Band 12 Conducted Powers - 5 MHz Bandwidth Maximum Power
LTE Band 12
5 MHz Bandwidth
Low Channel Mid Channel High Channel
23035 23005 23155
Modulation | RBSize | RB Offset (701.5 MHz) (707.5 MHz) (713.5 MHz) MP':Q::"E’:;] = MPR [dB]
Conducted Power C d Power C d Power
[dBm] [dBm] [dBm]
1 0 24.28 24.08 23.90 0
1 2 2410 24.06 23.80 0 0
1 24 24.39 24.06 23.79 0
QPsK 2 0 276 2255 22.38 1
12 6 272 2247 22.36 o 1
12 13 276 2247 22.37 1
% 0 277 2250 2237 1
1 0 2315 22.80 2253 1
1 2 2311 22.77 22.95 0-1 1
1 24 2822 22.85 2272 1
16QAM 12 0 21,69 2143 21.24 2
12 2168 21.39 21.29 o2 2
12 3 2171 21.44 21.28 2
25 21.80 21.49 21.38 2
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Table 8-5

LTE Band 12 Conducted Powers - 3 MHz Bandwidth Maximum Power

LTE Band 12
3 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 23025 23095 23165 MPR Allowed per
Ledhleten || R3990 || [OE=E (700.5 MHz) (707.5 MHz) (714.5 MHz) 3GPP [aa]p MERICBI
Conducted Power [dBm]
1 0 2433 24.06 23.87 0
1 7 24.31 24.01 23.84 0 0
1 14 2432 24.05 2378 0
QPSK 8 0 22.84 22.50 22.39 1
8 4 22.76 22.49 22.38 04 1
8 7 2279 2247 22.36 1
15 0 2284 22.49 22.38 1
1 0 2329 22.95 2264 1
1 7 23.30 23.07 2276 0-1 1
1 14 2311 22.93 22.65 1
16QAM 8 0 2184 21.58 21.41 2
8 4 2173 2153 21.41 2
8 7 21.70 2153 2127 02 2
15 0 21.70 21.43 21.32 2
Table 8-6
LTE Band 12 Conducted Powers — 1.4 MHz Bandwidth Maximum Power
LTE Band 12
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 23017 23095 23173 MPR Allowed per
Modulation | R Size | RB Offset (699.7 MHz) (707.5 MHz) (715.3 MHz) 3GPP [dB]p MER (98]
Conducted Power [dBm]
1 0 2429 24.07 23.86 0
1 2 24.36 24.10 23.85 0
1 5 24.34 24.02 23.78 0
QPSK 3 0 23.97 23.69 2350 0 0
3 2 23.96 23.71 23.48 0
3 3 23.98 23.74 23.49 0
6 0 22,69 22.50 22.38 0-1 1
1 0 23.25 2314 23.00 1
1 2 2321 23.25 22.96 1
1 5 23.39 23.09 22.75 1
16QAM 3 0 2285 22.71 2258 o 1
3 2 22.86 22.68 2248 1
3 3 23.03 2257 2247 1
6 0 21.70 2154 21.40 02 2
Table 8-7
LTE Band 12 Conducted Powers - 10 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 12
10 MHz Bandwidth
Mid Channel
Modulation | RBSize | RB Offset (705_350 ?wst) MF';QS:"['::] per MPR [dB]
Conducted Power
[dBm]
1 0 20.43 0
1 25 20.43 0 0
1 49 20.44 0
QPSK 25 0 19.28 1
25 12 19.33 01 1
25 25 19.43 1
50 0 19.34 1
1 0 18.50 1
1 25 18.49 0-1 1
1 49 18.51 1
16QAM 25 0 17.71 2
25 12 17.75 2
25 25 17.70 02 2
50 0 17.79 2

Note: LTE Band 12 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.
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Table 8-8

LTE Band 12 Conducted Powers - 5 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 12
5 MHz Bandwidth
Low Channel Mid Channel High Channel
23035 23095 23155
Modulation RB Size RB Offset (701.5 MHz) (707.5 MHz) (713.5 MHz) MPZQ::‘?:;] e MPR [dB]
Conducted Power Ci Power Ci Power
[dBm] [dBm] [dBm]
1 0 20.40 20.26 19.99 0
1 12 20.41 20.20 19.93 0 0
1 24 20.35 2017 20.05 0
QPsK 12 0 19.04 19.04 18.83 1
12 6 19.09 19.02 18.75 04 1
12 13 19,07 18.98 18.78 1
25 0 19.06 19.08 18.76 1
1 0 18.56 18.30 18.23 1
1 12 18.46 18.26 18.17 0-1 1
1 24 18.43 18.27 18.21 1
16QAM 12 0 17.79 17.87 17.66 2
12 6 17.84 17.82 17.59 2
12 13 17.79 17.79 17.67 02 2
25 0 17.91 17.94 17.65 2
Table 8-9
LTE Band 12 Conducted Powers - 3 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 12
3 MHz Bandwidth
Low Channel Mid Channel High Channel
’ ’ 23025 23095 23165 MPR Allowed per
Mocuisticni(EREiSizS REOHESY (700.5 MHz) (707.5 MHz) (714.5 MHz) 3GPP [dB]p MERIIB]
Conducted Power [dBm]
1 0 20.29 20.26 20.11 0
1 7 20.26 20.27 20.08 0 0
1 14 20.23 20.28 20.08 0
QPSK 8 0 19.33 19.30 19.09 1
] 4 19.34 19.31 19.00 o 1
8 7 19.38 19.23 19.06 1
15 0 19.28 19.26 19.00 1
1 0 18.63 18.53 18.21 1
1 7 18.51 18.52 18.24 0-1 1
1 14 18.55 18.43 18.26 1
16QAM 8 0 18.25 18.08 17.95 2
8 4 18.18 18.07 17.87 02 2
8 7 18.13 18.06 17.85 2
15 0 18.18 18.14 17.84 2
Table 8-10
LTE Band 12 Conducted Powers — 1.4 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 12
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
’ ’ 23017 23095 23173 MPR Allowed per
LR || (B || RIS (699.7 MHz) (707.5 MHz) (715.3 MHz) 3GPP [dB]p LAl
Conducted Power [dBm]
1 0 20.30 20.24 20.08 0
1 2 20.33 20.29 20.10 0
1 5 20.31 20.23 20.13 0 0
QPSK 3 0 20.22 20.21 19.83 0
3 2 20.26 20.18 19.84 0
3 3 20.27 20.19 19.86 0
6 0 19.36 19.35 19.01 0-1 1
1 0 18.63 18.36 18.17 1
1 2 18.58 18.37 18.18 1
1 5 18.60 18.42 18.14 o1 1
16QAM 3 0 18.47 18.37 18.16 1
3 2 18.46 18.46 18.16 1
3 3 18.47 18.39 18.14 1
6 0 18.19 18.26 17.82 0-2 2
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8.2.2

LTE Band 5 (Cell)

Table 8-11

LTE Band 5 (Cell) Conducted Powers - 10 MHz Bandwidth Maximum Power

LTE Band 5 (Cell)
10 MHz Bandwidth
Mid Channel
20525
Modulation | RBSize | RB Offset (836.5 MHz) MPF;QF',';"[':;] L MPR [dB]
Conducted Power
[dBm]
1 0 23.91 0
1 25 23.83 0 0
1 29 23.62 0
QPSK 25 0 22.54 1
25 12 2252 o 1
25 25 2250 1
50 0 2253 1
1 0 277 1
1 25 22.70 0-1 1
1 29 22.78 1
16QAM 25 0 2151 2
25 12 2150 2
02
25 25 2154 2
50 0 2155 2

Note: LTE Band 5 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 8-12

LTE Band 5 (Cell) Conducted Powers - 5 MHz Bandwidth Maximum Power

LTE Band 5 (Cell)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
) ) 20425 20525 20625 MPR Allowed per
MoculationJ[REIS el RSOt (826.5 MHz) (836.5 MHz) (846.5 MHz) 3GPP [dB]p LIAR(ER
Conducted Power [dBm]
1 0 24.00 24.00 23.89 0
1 12 23.98 23.88 23.66 0 0
1 24 23.94 23.91 23.03 0
QPSK 12 0 2255 22.40 22.21 1
2 6 2255 22.36 22.21 o4 1
12 13 2253 2237 2219 1
25 0 2254 2238 22.21 1
1 0 23.00 22.87 22.79 1
1 12 22.95 22,63 2268 0-1 1
1 24 22.96 22,57 22.00 1
16QAM 12 0 2135 2122 2118 2
12 6 21.41 2127 2112 02 2
12 13 2136 2124 2110 2
25 0 21.49 21.31 2118 2
Table 8-13
LTE Band 5 (Cell) Conducted Powers - 3 MHz Bandwidth Maximum Power
LTE Band 5 (Cell)
3 MHz Bandwidth
Low Channel Mid Channel High Channel
’ ) 20415 20525 20635 MPR Allowed per
Modulation | RB Size RB Offset T EBEITE, T e dB]” MPR [dB]
Conducted Power [dBm]
1 0 24.00 23.92 23.71 0
1 7 23.98 23.89 2324 0 0
1 14 23.97 23.92 23.02 0
QPsK B 0 2252 22.40 22.31 1
B 4 2249 2237 2229 o4 1
B 7 2249 22.40 22.03 1
15 0 2249 2239 2229 1
1 0 2292 2.77 22.86 1
1 7 23.00 22.75 2262 0-1 1
1 12 2294 22.81 22.00 1
16QAM B 0 2145 2134 2122 2
B 7 2153 2126 2125 02 2
B 7 21.47 21.27 2116 2
15 0 21.40 21.25 2115 2
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Table 8-14

LTE Band 5 (Cell) Conducted Powers — 1.4 MHz Bandwidth Maximum Power

LTE Band 5 (Cell)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
) : 20407 20525 20643 MPR Allowed per
Leebleten || B8 | REEE:s (824.7 MHz) (836.5 MHz) (848.3 MHz) 3GPP [dB]p WARELY
Conducted Power [dBm]
1 0 23.95 23.99 23.05 0
1 2 23.97 23.98 23.01 0
1 5 23.98 23.89 23.00 0 0
QPSK 3 0 23.81 23.60 23.06 0
3 2 2372 23.57 23.00 0
3 3 2379 23.60 2269 0
6 0 2248 22.39 22.00 0-1 1
1 0 23.00 22.93 22.44 1
1 2 22.99 22.85 2241 1
1 5 22.97 23.00 22.00 o4 1
16QAM 3 0 22.62 22.61 22.28 1
3 2 22.65 2246 22.05 1
3 3 2257 22.60 22.01 1
6 0 21.40 21.26 21.20 0-2 2
Table 8-15
LTE Band 5 Conducted Powers - 10 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 5 (Cell)
10 MHz Bandwidth
Mid Channel
2052
Modulation | RB Size RB Offset (333?55 Nsz) MP';Q::"[”:;] e MPR [dB]
Conducted Power
[dBm]
1 0 18.18 0
1 25 18.20 0 0
1 49 18.18 0
QPSK 25 0 17.06 1
25 12 17.12 o 1
25 25 16.99 1
50 0 17.06 1
1 0 16.50 1
1 25 16.56 01 1
1 49 16.50 1
16QAM 25 0 15.75 2
25 12 1551 2
25 25 15.50 02 2
50 0 15.52 2

Note: LTE Band 5 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 8-16

LTE Band 5§ Conducted Powers - 5 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 5 (Cell)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
’ ’ 20425 20525 20625 MPR Allowed per
Leebleten || B8 | REEE:s (826.5 MHz) (836.5 MHz) (846.5 MHz) 3GPP [dB]p MERICBI
Conducted Power [dBm]
1 0 17.96 18.03 18.27 0
1 12 17.91 17.95 18.25 0 0
1 24 17.93 17.99 17.99 0
QPSK 12 0 16.98 17.03 17.23 1
12 6 16.95 16.93 17.13 o1 1
12 13 16.93 16.90 17.07 1
25 0 16.90 16.97 17.21 1
1 0 16.66 16.67 16.66 1
1 12 16.65 16.59 16.61 0-1 1
1 24 16.67 16.61 16.67 1
16QAM 12 0 16.05 16.11 16.22 2
12 6 16.01 16.01 16.14 2
12 13 15.99 16.02 16.17 02 2
25 0 15.98 15.97 16.21 2
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Table 8-17

LTE Band 5§ Conducted Powers - 3 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 5 (Cell)
3 MHz Bandwidth

Low Channel Mid Channel High Channel
) : 20415 20525 20635 MPR Allowed per
Leebleten || B8 | HEEE:s (825.5 MHz) (836.5 MHz) (847.5 MHz) 3GPP [dB]p WARELY
Conducted Power [dBm]
1 0 18.02 17.98 18.30 0
1 7 17.97 17.97 18.22 0 0
1 14 18.06 17.98 18.02 0
QPSK 8 0 17.20 17.25 17.40 1
8 4 1711 17.20 17.29 o4 1
8 7 17.12 17.21 17.30 1
15 0 17.10 17.21 17.33 1
1 0 16.51 16.64 16.79 1
1 7 16.50 16.59 16.70 01 1
1 14 16.50 16.58 16.72 1
16QAM 8 0 16.26 16.18 16.39 2
8 4 16.27 16.15 16.38 2
8 7 16.28 16.10 16.43 02 2
15 0 16.20 16.18 16.45 2
Table 8-18

LTE Band 5§ Conducted Powers — 1.4 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 5 (Cell)
1.4 MHz Bandwidth

Low Channel Mid Channel High Channel
) ; 20407 20525 20643 MPR Allowed per
Lechleten || B | @S (824.7 MHz) (836.5 MHz) (848.3 MHz) 3GPP [dB]p MRRICE]
Conducted Power [dBm]
1 0 18.14 18.12 18.37 0
1 2 18.02 18.10 18.34 0
1 5 18.09 18.07 18.19 0
QPSK 3 0 17.97 18.01 18.21 0 0
3 2 17.98 18.02 18.17 0
3 3 18.03 17.98 18.13 0
6 0 17.20 17.25 17.41 0-1 1
1 0 16.76 16.64 16.68 1
1 2 16.80 16.63 16.62 1
1 5 16.54 16.59 16.67 1
16QAM 3 0 16.53 16.50 16.56 o1 1
3 2 16.51 16.51 16.63 1
3 3 16.54 16.50 16.59 1
6 0 16.28 16.22 16.50 02 2
8.2.3 LTE Band 4 (AWS)
Table 8-19
LTE Band 4 (AWS) Conducted Powers - 20 MHz Bandwidth Maximum Power
LTE Band 4 (AWS)
20 MHzBandwidth
Mid Channel
20475 MPR Allowed per
Modulation | RB Size RB Offset (1732.5 MHz) e [dB]" MPR [dB]
Conducted Power
[dBm]
1 0 23.53 0
1 50 23.62 0 0
1 9 23.68 0
QPSK 50 0 22.16 1
50 25 22.18 01 1
50 50 22.19 1
100 0 22.18 1
1 0 22.50 1
1 50 22.55 0-1 1
1 99 22.64 1
16QAM 50 0 21.10 2
50 25 21.11 02 2
50 50 2115 2
100 0 21.14 2
Note: LTE Band 4 (AWS) at 20 MHz bandwidth does not support three non-overlapping channels. Per

KDB Publication 941225 D05v02, when a device supports overlapping channel assignment in a channel
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bandwidth configuration, the middle channel of the group of overlapping channels should be selected for

testing.
Table 8-20
LTE Band 4 (AWS) Conducted Powers - 15 MHz Bandwidth Maximum Power
LTE Band 4 (AWS)
15 MHzBandwidth
Low Channel Mid Channel High Channel
) : 20025 20175 20325 MPR Allowed per
Llechleten || B | e (1717.5 MHz) (1732.5 MHz) (1747.5 MHz) 3GPP [dB]p ERIICE]
Conducted Power [dBm]
1 0 23.60 23.67 23.95 0
1 36 23.69 23.68 23.98 0 0
1 74 23.64 23.71 23.98 0
QPSK 36 0 22.15 2217 2268 1
36 18 22.20 22.18 2263 0 1
36 37 22.18 22.20 22.64 1
75 0 22.15 2219 2261 1
1 0 22.62 22.71 22.99 1
1 36 22.65 22.71 22.92 0-1 1
1 74 22.75 22.77 2291 1
16QAM 36 0 21.15 2112 2153 2
36 18 21.08 21.15 2157 02 2
36 37 2110 2113 2158 2
75 0 21.07 21.15 2155 2
Table 8-21
LTE Band 4 (AWS) Conducted Powers - 10 MHz Bandwidth Maximum Power
LTE Band 4 (AWS)
10 MHzBandwidth
Low Channel Mid Channel High Channel
) : 20000 20175 20350 MPR Allowed per
Mocuisticni(aeSizS REOH (1715.0 MHz) (1732.5 MHz) (1750.0 MHz) 3GPP [dB]p NERIIB]
Conducted Power [dBm]
1 0 23.66 23.68 23.97 0
1 25 23.69 23.65 23.98 0 0
1 49 23.64 23.72 23.98 0
QPSK 25 0 22.21 2215 2269 1
25 12 22.19 22.16 2264 1
25 25 22.16 22.16 22.65 o1 1
50 0 22.15 22.19 22.65 1
1 0 22.51 22.60 22.99 1
1 25 22.56 22.72 22.92 0-1 1
1 49 22.75 22.77 22.94 1
16QAM 25 0 2112 21.09 2154 2
25 12 2111 2114 2157 02 2
25 25 21.16 2113 2159 2
50 0 21.07 2112 2156 2
Table 8-22

LTE Band 4 (AWS) Conducted Powers - 5 MHz Bandwidth Maximum Power

LTE Band 4 (AWS)
5 MHzBandwidth

Low Channel Mid Channel High Channel
’ ’ 19975 20175 20375 MPR Allowed per
LMD || (BE || RIEES (1712.5 MHz) (1732.5 MHz) (1752.5 MHz) 3GPP [dB]p LAl
Conducted Power [dBm]
1 0 23.77 23.67 23.99 0
1 12 23.77 23.67 23.88 0 0
1 24 23.76 23.69 23.92 0
QPSK 12 0 2218 2212 22.72 1
12 6 22.22 2214 2278 1
12 13 22.24 2215 2272 o1 1
25 0 22.16 22.16 22.69 1
1 0 22.72 22.55 22.93 1
1 12 22.61 22.58 2292 0-1 1
1 24 22.62 22.87 22,92 1
16QAM 12 0 2112 21.06 21.59 2
12 6 21.17 21.06 21.55 2
12 13 21.15 21.08 21.61 02 2
25 0 21.28 21.15 21.71 2
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Table 8-23

LTE Band 4 (AWS) Conducted Powers - 3 MHz Bandwidth Maximum Power

LTE Band 4 (AWS) Conducted Powers - 1.4 MHz Bandwidth Maximum Power

LTE Band 4 (AWS)
3 MHzBandwidth
Low Channel Mid Channel High Channel
) ) 19965 20175 20385 MPR Allowed per
Leebleten || B8 | HEEE:s (1711.5 MHz) (1732.5 MHz) (1753.5 MHz) 3GPP [dB]p MERICBI
Conducted Power [dBm]
1 0 23.88 23.68 23.95 0
1 7 23.85 23.71 23.98 0 0
1 14 23.96 23.75 24.00 0
QPSK 8 0 2234 22.16 22.67 1
8 4 2238 22.14 22.70 o 1
8 7 2237 22.16 2267 1
15 0 2238 22.16 2266 1
1 0 23.00 22.71 22.98 1
1 7 2269 2272 22.99 01 1
1 14 22.81 22,56 2294 1
16QAM 8 0 2122 21.11 21.66 2
8 4 2122 2113 21.66 2
8 7 2119 21.24 2156 02 2
15 0 21.18 21.08 21.63 2
Table 8-24

LTE Band 4 (AWS)
1.4 MHzBandwidth
Low Channel Mid Channel High Channel
) ) 19957 20175 20393 MPR Allowed per
LECHECED || EEED || [ (1710.7 MHz) (1732.5 MHz) (1754.3 MHz) 3GPP [dB] ? NERIZB]
Conducted Power [dBm]
1 0 23.04 2375 24.00 0
1 2 23.96 23.75 24.00 0
1 5 24.00 23.78 23.99 0 0
QPSK 3 0 2361 23.41 23.93 0
3 2 23.56 23.40 23.93 0
3 3 23.66 23.45 23.96 0
6 0 22.37 22.16 22.74 01 1
1 0 22.82 2268 23.00 1
1 2 2279 22.71 22.99 1
1 5 22.95 22,68 22.98 04 1
16QAM 3 0 22.45 22.37 22.87 1
3 2 22.54 22.40 22.72 1
3 3 2252 22.30 22.81 1
6 0 21.25 2111 2176 02 2
Table 8-25
LTE Band 4 (AWS) Conducted Powers - 20 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 4 (AWS)
20 MHzBandwidth
Mid Channel
20175
Modulation | RB Size RB Offset (1732.5 MHz) MP': érlal:“[':;] per MPR [dB]
Conducted Power
[dBm]
1 0 12.07 0
1 50 12.10 0 0
1 99 12.28 0
QPSK 50 0 12.18 0
50 25 12.04 0
50 50 11.99 o 0
100 0 12.12 0
1 0 1212 0
1 50 12.04 01 0
1 99 12.24 0
16QAM 50 0 12.00 0
50 25 12.01 0
50 50 11.97 02 0
100 0 12.01 0

Note: LTE Band 4 (AWS) at 20 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.
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Table 8-26

LTE Band 4 (AWS) Conducted Powers - 15 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 4 (AWS)
15 MHzBandwidth
Low Channel Mid Channel High Channel
) ) 20025 20175 20325 MPR Allowed per
Leebleten || B3¢ | REEE:S (1717.5 MHz) (1732.5 MHz) (1747.5 MHz) 3GPP [dB]p MERICBI
Conducted Power [dBm]
1 0 12.02 12.25 11.86 0
1 36 12.00 12.31 11.90 0 0
1 74 12.07 12.30 11.93 0
QPSK 36 0 12.08 12.15 11.78 0
36 18 12.14 12.20 11.80 o 0
36 37 12.08 12.16 11.83 0
75 0 12.09 12.19 11.74 0
1 0 12.22 12.26 11.68 0
1 36 12.20 12.27 177 01 0
1 74 12.21 12.26 11.78 0
16QAM 36 0 12.19 12.13 11.74 0
36 18 12.23 1217 1178 0
36 37 12.16 12.07 11.59 02 0
75 0 1211 12.06 11.68 0
Table 8-27
LTE Band 4 (AWS) Conducted Powers - 10 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 4 (AWS)
10 MHzBandwidth
Low Channel Mid Channel High Channel
) : 20000 20175 20350 MPR Allowed per
Lleckleten || B || e (1715.0 MHz) (1732.5 MHz) (1750.0 MHz) 3GPP [dB]p RERIICB]
Conducted Power [dBm]
1 0 12.28 12.26 11.76 0
1 25 12.39 12.24 11.99 0 0
1 49 12.35 12.20 11.93 0
QPSK 25 0 12.23 11.97 11.75 0
25 12 12.27 11.97 11.80 o4 0
25 25 12.30 12.02 11.76 0
50 0 12.25 12.03 1175 0
1 0 12.33 12.06 11.81 0
1 25 12.36 12.05 11.90 01 0
1 49 12.38 12.06 11.94 0
16QAM 25 0 12.36 12.11 11.77 0
25 12 12.38 1214 11.82 02 0
25 25 12.33 12.18 11.79 0
50 0 12.23 12.13 11.78 0
Table 8-28
LTE Band 4 (AWS) Conducted Powers - 5 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 4 (AWS)
5 MHzBandwidth
Low Channel Mid Channel High Channel
) . 19975 20175 20375 MPR Allowed per
Modulsticn(EEReSizS REOFSY (1712.5 MHz) (1732.5 MHz) (1752.5 MHz) 3GPP [dB]p ERIIB]
Conducted Power [dBm]
1 0 12.20 1212 1168 0
1 12 12.26 12.07 11.75 0 0
1 24 12.28 12.18 11.75 0
QPSK 12 0 12.27 12.10 11.72 0
12 6 12.22 12.10 11.65 0
12 13 12.26 12.12 11.75 o1 0
25 0 12.28 12.09 11.78 0
1 0 12.40 11.86 11.84 0
1 12 12.30 11.80 11.81 01 0
1 24 12.46 11.86 11.89 0
16QAM 12 0 12.23 11.99 11.81 0
12 6 12.22 11.97 11.85 02 0
12 13 12.26 12.04 11.81 0
25 0 12.23 12.14 11.69 0
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Table 8-29

LTE Band 4 (AWS) Conducted Powers - 3 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 4 (AWS)
3 MHzBandwidth
Low Channel Mid Channel High Channel
) ) 19965 20175 20385 MPR Allowed per
Leebleten || B8 | REEE:S (1711.5 MHz) (1732.5 MHz) (1753.5 MHz) 3GPP [dB]p MERI[CBI
Conducted Power [dBm]
1 0 12.49 11.93 11.70 0
1 7 12.42 11.93 11.66 0 0
1 14 12.43 11.97 11.74 0
QPSK 8 0 12.24 1211 11.77 0
8 4 12.26 12.09 11.65 o 0
8 7 12.27 1211 1175 0
15 0 12.27 1211 11.68 0
1 0 12.29 12.10 11.43 0
1 7 12.28 12.12 11.43 01 0
1 14 12.25 12.09 11.52 0
16QAM 8 0 12.21 12.25 11.60 0
8 4 12.25 12.03 11.66 0
8 7 12.19 12.04 11.69 02 0
15 0 12.24 12.04 11.65 0
Table 8-30

LTE Band 4 (AWS) Conducted Powers — 1.4 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 4 (AWS)
1.4 MHzBandwidth
Low Channel Mid Channel High Channel
) ) 19957 20175 20393 MPR Allowed per
LECHECED || D || e (1710.7 MHz) (1732.5 MHz) (1754.3 MHz) 3GPP [dB] ? NERICB]
Conducted Power [dBm]
1 0 12.29 12.30 11.50 0
1 2 12.27 12.25 11,50 0
1 5 12.31 12.32 .54 0
QPsK 3 0 12.18 12.16 11.60 0 0
3 2 12.21 12.09 .65 0
3 3 12.21 12.04 .69 0
6 0 1247 12.08 .63 01 0
1 0 .97 12,01 11.58 0
1 2 11.98 12.02 .55 0
1 5 .97 12.04 .50 o 0
16QAM 3 0 1211 12.05 .44 0
3 2 12.09 12.00 .45 0
3 3 12.13 1211 .47 0
6 0 12.02 11.88 .51 02 0
8.2.4 LTE Band 2 (PCS)
Table 8-31

LTE Band 2 (PCS) Conducted Powers - 20 MHz Bandwidth Maximum Power

LTE Band 2 (PCS)
20 MHz Bandwidth
Low Channel Mid Channel High Channel
- B EETs 18700 18900 19100 MPR Allowed per MPR [dB]
(1860.0 MHz) (1880.0 MHz) (1900.0 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 23.52 23.70 23.86 0
1 50 23.58 23.86 23.93 0 0
1 99 23.68 23.89 23.94 0
QPSK 50 0 22.11 22.39 22,52 1
50 25 2213 22.42 22.54 04 1
50 50 2218 22.47 22.60 1
100 0 2214 22.44 2253 1
1 0 22.50 22.88 22.90 1
1 50 22.70 22.80 22.99 01 1
1 99 22.83 22,93 22.99 1
16QAM 50 0 21.08 21.31 21.54 2
50 25 2116 21.37 2154 2
50 50 21.15 21.40 21.56 02 2
100 0 21.14 21.37 21.54 2
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Table 8-32

LTE Band 2 (PCS) Conducted Powers - 15 MHz Bandwidth Maximum Power

LTE Band 2 (PCS)
15 MHz Bandwidth

Low Channel Mid Channel High Channel
’ ) 18675 18900 19125 MPR Allowed per
LzilEien || B2k REIOfESS (1857.5 MHz) (1880.0 MHz) (1902.5 MHz) 3GPP [dB] . HERICBI
Conducted Power [dBm]
1 0 23.62 23.79 23.87 0
1 36 23.70 23.84 23.93 0 0
1 74 23.73 23.92 23.96 0
QPSK 36 0 2218 22.39 22.44 1
36 18 22.20 2242 2248 o 1
36 37 22.23 2245 22,51 1
75 0 22.21 2243 22.49 1
1 0 22.81 23.00 22.99 1
1 36 22.65 22.96 22.84 01 1
1 74 22.89 2288 22.98 1
16QAM 36 0 2115 21.30 21.47 2
36 18 2119 21.32 21.42 2
36 37 21.23 21.39 21.45 02 2
75 0 21.21 2133 21.43 2
Table 8-33

LTE Band 2 (PCS) Conducted Powers - 10 MHz Bandwidth Maximum Power

LTE Band 2 (PCS)
10 MHz Bandwidth

Low Channel Mid Channel High Channel
’ ) 18650 18900 19150 MPR Allowed per
Modulation | RB Size RB Offset (1855.0 MHz) (1880.0 MHz) (1905.0 MHz) 3GPP [dB] i MERICE]
Conducted Power [dBm]
1 0 23.63 23.75 23.86 0
1 2 23.81 23.90 23.91 0 0
1 29 23.67 23.90 23.97 0
QPSK 25 0 2218 22.39 22.44 1
25 12 22.19 22.39 22.45 o 1
25 % 2.23 22.43 22.48 1
50 0 2.22 22.43 22.48 1
1 0 22.81 22.95 22.99 1
1 % 22.75 22.96 22.74 0-1 1
1 29 22.89 22.86 22.93 1
16QAM 25 0 21.19 21.32 21.47 2
% 2 21.20 21.30 21.44 02 2
%5 % 21.23 21.38 21.45 2
50 0 21.21 21.35 21.43 2
Table 8-34

LTE Band 2 (PCS) Conducted Powers - 5 MHz Bandwidth Maximum Power

LTE Band 2 (PCS)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
. ’ 18625 18900 19175 MPR Allowed per
Moculaten RESize REOEESY (1852.5 MHz) (1880.0 MHz) (1907.5 MHz) 3GPP [dB] " RRRICB]
Conducted Power [dBm]
1 0 23.69 23.82 23.89 0
1 12 23.67 23.82 23.92 0 0
1 24 23.72 23.84 23.91 0
QPSK 12 0 2214 22.38 22.47 1
12 6 2217 22.40 22.47 1
12 13 2218 22.39 22.48 01 1
25 0 2218 22.39 22.48 1
1 0 2253 22.77 22.79 1
1 12 22.59 22.86 22.88 0-1 1
1 24 22.80 22.96 22.86 1
16QAM 12 0 2114 21.29 21.39 2
12 21.09 21.24 21.36 02 2
12 13 21.07 21.33 21.36 2
25 2118 21.40 2143 2
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Table 8-35

LTE Band 2 (PCS) Conducted Powers - 3 MHz Bandwidth Maximum Power

LTE Band 2 (PCS)
3 MHz Bandwidth
Low Channel Mid Channel High Channel
" . 18615 18900 19185 MPR Allowed per
Lzileien || B3k RELOfESS (1851.5 MHz) (1880.0 MHz) (1908.5 MHz) 3GPP [dB] i HERIdBI
Conducted Power [dBm]
1 0 23.72 23.90 23.95 0
1 7 23.71 23.85 23.92 0 0
1 14 23.77 23.90 23.97 0
QPSK 8 0 22.15 22.41 22.43 1
8 4 22.15 22.38 22.42 01 1
8 7 22.15 22.42 22.45 1
15 0 22.18 22.41 22.45 1
1 0 22.60 22.87 22.97 1
1 7 22.60 22.86 22.82 0-1 1
1 14 22.65 22.92 22.90 1
16QAM 8 0 21.10 21.29 21.45 2
8 4 21.16 21.41 21.33 2
8 7 21.16 21.39 21.40 02 2
15 0 21.18 21.31 21.38 2
Table 8-36
LTE Band 2 (PCS) Conducted Powers -1.4 MHz Bandwidth Maximum Power
LTE Band 2 (PCS)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
Modulation RB Size RB Offset 18607 18900 19193 MPR Allowed per MPR [dB]
(1850.7 MHz) (1880.0 MHz) (1909.3 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 23.78 23.96 23.86 0
1 2 23.71 23.85 23.84 0
1 5 23.77 23.88 23.87 0 0
QPSK 3 0 23.39 23.58 23.54 0
3 2 23.38 23.59 23.58 0
3 3 23.44 23.61 23.60 0
6 0 22.22 22.38 22.38 0-1 1
1 0 22.75 22.76 22.78 1
1 2 22.87 22.92 22.80 1
1 5 22.84 22.81 22.91 01 1
16QAM 3 0 22.30 22.40 22.61 1
3 2 22.26 22.46 22.49 1
3 3 22.32 22.52 22.41 1
6 0 21.21 21.42 21.41 0-2 2
Table 8-37

LTE Band 2 (PCS) Conducted Powers - 20 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 2 (PCS)
20 MHz Bandwidth
Low Channel Mid Channel High Channel
. ’ 18700 18900 19100 MPR Allowed per
Lt || [H2EE REOFSY (1860.0 MHz) (1880.0 MHz) (1900.0 MHz) 3GPP [dB] p RRICE]
Conducted Power [dBm]
1 0 11.71 12.02 12.25 0
1 50 11.82 1211 12.39 0 0
1 99 11.88 12.14 12.46 0
QPSK 50 0 11.78 11.95 12.35 0
50 25 11.76 12.06 12.33 04 0
50 50 11.90 12.05 12.31 0
100 0 11.84 11.97 12.34 0
1 0 11.71 11.92 12.30 0
1 50 11.88 12,07 12.34 0-1 0
1 99 11.86 12.23 12.40 0
16QAM 50 0 11.81 12.02 12.35 0
50 25 11.88 12.04 12.34 02 0
50 50 11.89 12.08 12.33 0
100 0 11.81 12.03 12.37 0
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Table 8-38

LTE Band 2 (PCS) Conducted Powers - 15 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 2 (PCS)
15 MHz Bandwidth

Low Channel Mid Channel High Channel
: ) 18675 18900 19125 MPR Allowed per
RCCulaton (RIS 2 REJOfS (1857.5 MHz) (1880.0 MHz) (1902.5 MHz) 3GPP [dB] P HERICBI
Conducted Power [dBm]
1 0 11.85 1128 12.05 0
1 3 .79 11.60 .57 0 0
1 74 .54 197 .41 0
QPsK 36 0 11.88 11.38 12.03 0
36 18 .71 11.60 11.60 o 0
36 37 .63 11.86 .42 0
75 0 .75 1155 .54 0
1 0 77 122 12.07 0
1 36 .74 1155 11.50 0-1 0
1 74 .59 11.90 .42 0
16QAM 36 0 11.85 124 11.88 0
36 18 .72 147 .47 0
36 37 .62 [ERZ .33 02 0
75 0 .72 11,39 .38 0
Table 8-39

LTE Band 2 (PCS) Conducted Powers - 10 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 2 (PCS)
10 MHz Bandwidth

Low Channel Mid Channel High Channel
: ) 18650 18900 19150 MPR Allowed per
Lt || e REOIESE (1855.0 MHz) (1880.0 MHz) (1905.0 MHz) 3GPP [dB] > ERICE]
Conducted Power [dBm]
1 0 .85 1132 11.93 0
1 25 11.88 11.60 11.39 0 0
1 29 .76 .92 .32 0
QPsK 25 0 .84 11.42 .65 0
25 2 .79 11.60 .47 o 0
% % .64 172 .35 0
50 0 11.68 11.49 .43 0
1 0 .67 11.31 11.88 0
1 % .78 11,56 .33 0-1 0
1 29 .64 .87 .34 0
16QAM 25 0 .82 11.28 .51 0
% 2 .79 .47 .35 02 0
%5 % T1.65 .57 .31 0
50 0 11.66 11.33 .37 0
Table 8-40

LTE Band 2 (PCS) Conducted Powers - 5 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 2 (PCS)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
. ’ 18625 18900 19175 MPR Allowed per
Moculatien RESize REOFESY (1852.5 MHz) (1880.0 MHz) (1907.5 MHz) 3GPP [dB] p BRICE]
Conducted Power [dBm]
1 0 11.74 11.45 11.52 0
1 12 11.79 11.61 11.49 0 0
1 24 11.78 11.72 11.57 0
QPSK 12 0 11.82 11.51 11.50 0
12 6 11.81 11.62 11.53 0
12 13 11.78 11.67 11.53 01 0
25 0 11.73 11.51 11.44 0
1 0 11.67 11.41 11.46 0
1 12 11.70 11.55 11.42 0-1 0
1 24 11.65 11.66 11.48 0
16QAM 12 0 11.65 11.38 11.46 0
12 11.68 11.51 11.40 02 0
12 13 11.63 11.54 11.48 0
25 11.57 11.37 11.41 0
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Table 8-41

LTE Band 2 (PCS) Conducted Powers - 3 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 2 (PCS)
3 MHz Bandwidth
Low Channel Mid Channel High Channel
. B e 18615 18900 19185 MPR Allowed per MPR [dE]
(1851.5 MHz) (1880.0 MHz) (1908.5 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 11.80 11.77 11.41 0
1 7 11.69 11.79 11.40 0 0
1 14 11.84 11.92 11.44 0
QPSK 8 0 11.80 11.89 11.46 0
8 4 11.83 11.94 11.50 04 0
8 7 11.84 11.97 11.51 0
15 0 11.86 11.92 11.48 0
1 0 11.73 11.81 11.45 0
1 7 11.78 11.85 11.46 01 0
1 14 11.80 11.93 11.47 0
16QAM 8 0 1.71 11.82 11.45 0
8 4 11.70 11.83 11.49 0
8 7 1.72 11.86 11.42 02 0
15 0 11.71 11.81 11.48 0
Table 8-42
LTE Band 2 (PCS) Conducted Powers — 1.4 MHz Bandwidth Reduced Average RF Output Powers
LTE Band 2 (PCS)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
- S EBE 18607 18900 19193 MPR Allowed per RS
(1850.7 MHz) (1880.0 MHz) (1909.3 MHz) 3GPP [dB]
Conducted Power [dBm]
1 0 11.73 11.80 11.46 0
1 2 11.76 11.71 11.41 0
1 5 11.78 11.74 11.51 0
QPSK 3 0 11.76 11.85 11.46 0 0
3 2 11.79 11.89 11.47 0
3 3 11.78 11.91 11.48 0
6 0 11.66 11.76 11.40 0-1 0
1 0 11.69 11.72 11.49 0
1 2 11.72 11.66 11.48 0
1 5 11.71 11.68 11.43 o1 0
16QAM 3 0 11.76 11.72 11.42 0
3 2 11.78 11.75 11.44 0
3 3 1.77 11.76 11.44 0
6 0 11.62 11.62 11.41 0-2 0
8.25 LTE Band 30
Table 8-43
LTE Band 30 Conducted Powers - 10 MHz Bandwidth Maximum Power
LTE Band 30
10 MHz Bandwidth
Mid Channel
27710
Modulation | RBSize | RB Offset (2310.0 MHz) Mpzé:,';"[':;] [l MPR [dB]
Conducted Power
[dBm]
0 2243 0
1 25 22.48 0 0
49 22.50 0
QPSK 0 21.19 1
25 12 21.25 1
01
25 2117 1
50 0 21.24 1
0 21.44 1
1 25 21.45 01 1
49 21.42 1
16QAM 0 20.46 2
25 12 20.48 2
25 20.43 02 2
50 0 20.45 2
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Note: LTE Band 30 at 5 MHz bandwidt

Table 8-44
LTE Band 30 Conducted Powers - 5 MHz Bandwidth Maximum Power

LTE Band 30
5 MHz Bandwidth

Modulation

RB Size

RB Offset

Mid Channel

27710
(2310.0 MHz)

Conducted Power
[dBm]

MPR Allowed per
3GPP [dB]

MPR [dB]

QPSK

22.45

22.47

22.42

21.09

21.14

20.98

21.00

0-1

16QAM

20.98

21.00

21.04

0-1

12

20.20

20.22

13

20.14

25

20.17

0-2

IS ST S I N NS G NG NS P P =)

2

0
h does n

ot 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 8-45

LTE Band 30 Conducted Powers — 10 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 30
10 MHz Bandwidth

Modulation

RB Size

RB Offset

Mid Channel

27710
(2310.0 MHz)

Conducted Power
[dBm]

MPR Allowed per
3GPP [dB]

MPR [dB]

QPSK

13.19

25

13.23

49

13.28

25

13.24

12

13.12

25

13.10

50

13.16

0-1

16QAM

13.03

25

13.03

49

13.05

0-1

25

13.11

12

13.13

25

13.09

50

13.18

0-2

o|o|lo|o|o|o|o|o|o|o|o|o|o|o
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Table 8-46
LTE Band 30 Conducted Powers — 5 MHz Bandwidth Reduced Average RF Output Powers

LTE Band 30
5 MHz Bandwidth
Mid Channel
27710
Modulation | RBSize | RBOffset (2310.0 MHz) Mpzé",';"[':;] [l MPR [dB]
Conducted Power
[dBm]

0 13.48 0

1 2 13.49 0 0

24 13.46 0

QPsk 0 13.36 0
12 6 13.35 0

0-1

3 13.42 0

% 0 13.42 0

0 13.40 0

1 2 13.48 0-1 0

24 13.47 0

16QAM 0 13.39 0
12 6 13.37 0

02
3 13.35 0
% 13.42 0

0
Note: LTE Band 30 at 5 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.

8.3 WLAN Conducted Powers

Table 8-47
2.4 GHz Average RF Power

2.4GHz Conducted
Power [dBm]

Freq [MHz] | Channel .
IEEE Transmission Mode

802.11b 802.11g
2412 1 13.43 12.48
2437 6 13.33 12.22
2462 11 13.34 12.30
Table 8-48
5 GHz (40 MHz Bandwidth) Average RF Power
5GHz (40MHz)
Conducted
Freq [MHz] | Channel |Power[dBm]
|IEEE
802.11n
5190 38 11.07
5230 46 11.11
5270 54 11.31
5310 62 11.11
5510 102 11.49
5590 118 10.50
5630 126 10.42
5710 142 10.71
5755 151 11.41
5795 159 11.47
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Justification for test configurations for WLAN per KDB Publication 248227 D01v02:
o Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.
e 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.
e For transmission modes with identical maximum specified output power, channel bandwidth,
modulation and data rates, power measurements were required for all identical configurations.
e 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.

Anritsu Anritsu ML24958

eat || MA2411E Fower Meter
Power Sensor

Figure 8-2
Power Measurement Setup

8.4 Bluetooth Conducted Powers

Avg Conducted
Power
Frequency gt Channel
[MHz] et No

[Mbps] : [dBm] [mW]
2402 1.0 0 9.03 7.991
2441 1.0 39 9.05 8.029
2480 1.0 78 7.68 5.866
2402 2.0 0 4.35 2.725
2441 2.0 39 4.04 2.534
2480 2.0 78 2.98 1.985
2402 3.0 0 4.18 2.619
2441 3.0 39 4.28 2.677
2480 3.0 78 3.24 2.109

Agilent N4010A Bluetooth

Signaling Test Set
L

Agilent MxA H 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 Tissue | Tissue Temp During Measured Measure_d M.easur(?d TARG!.:‘I: TARGEI'
Tests Performed Moe(Thrm (A Frequency | Conductivity, Dielectric Conductivity, Dielectric %dev o %dev &
on: Type Calbration)(ic) (MHz) o (S/m) Constant, € o (S/m) Constant, €

700 0.925 55.802 0.959 55.726 -3.55% 0.14%
710 0.932 55.678 0.960 55.687 -2.92% -0.02%

8/4/2015 750B 22.1
740 0.961 55.355 0.963 55.570 -0.21% -0.39%
755 0.976 55.246 0.964 55.512 1.24% -0.48%
820 0.990 53.760 0.969 55.258 2.17% 2.71%
8/10/2015 835B 21.7 835 1.005 53.595 0.970 55.200 3.61% 2.91%
850 1.020 53.423 0.988 55.154 3.24% -3.14%
820 0.973 54.577 0.969 55.258 0.41% -1.23%
3/14/2016 835B 22.7 835 0.984 54.471 0.970 55.200 1.44% -1.32%
850 1.003 54.308 0.988 55.154 1.52% -1.53%
1710 1.449 51.053 1.463 53.537 -0.96% -4.64%
3/21/2016 1750B 22.8 1750 1.494 50.921 1.488 53.432 0.40% -4.70%
1790 1.537 50.727 1.514 53.33 1.52% -4.87%
1850 1.487 51.230 1.520 53.300 2.17% -3.88%
8/5/2015 1900B 22.6 1880 1.519 51.153 1.520 53.300 -0.07% -4.03%
1910 1.555 51.069 1.520 53.300 2.30% -4.19%
1850 1.462 52.959 1.520 53.300 -3.82% -0.64%
3/9/2016 1900B 22.6 1880 1.493 52.888 1.520 53.300 -1.78% -0.77%
1910 1.527 52.771 1.520 53.300 0.46% -0.99%
2400 1.966 51.361 1.902 52.767 3.36% -2.66%
8/7/2015 2450B 22.0 2450 2.035 51.219 1.950 52.700 4.36% 2.81%
2500 2.095 51.043 2.021 52.636 3.66% -3.03%
2400 1.956 54.184 1.902 52.767 2.84% 2.69%
3/10/2016 2450B 22.2 2450 2.014 53.983 1.950 52.700 3.28% 2.43%
2500 2.100 53.793 2.021 52.636 3.91% 2.20%
2300 1.770 53.170 1.809 52.900 -2.16% 0.51%
3/22/2016 2450B 23.5 2310 1.782 53.142 1.816 52.887 -1.87% 0.48%
2320 1.795 53.106 1.826 52.873 -1.70% 0.44%
5260 5.374 46.966 5.369 48.933 0.09% -4.02%
5280 5.399 47.135 5.393 48.906 0.11% -3.62%
5300 5.436 46.955 5.416 48.879 0.37% -3.94%
5320 5.452 46.867 5.439 48.851 0.24% -4.06%
5200B - 5500 5.672 46.417 5.650 48.607 0.39% -4.51%

08/03/2015 22.8
58008 5520 5.692 46.411 5.673 48.580 0.33% -4.46%
5700 5.922 46.264 5.883 48.336 0.66% -4.29%
5745 5.969 46.155 5.936 48.275 0.56% -4.39%
5785 6.080 46.180 5.982 48.220 1.64% -4.23%
5800 6.109 46.184 6.000 48.200 1.82% -4.18%

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 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:::::cy Tissue Date: Amb. Liquid P':";‘:r Dipole | Probe | Measured ! v; I;;get 1W Normalized | Deviationg
System # (MHz) Type Temp (°C) | Temp (°C) w) SN SN [ SARi (W/kg) (Wikg) SAR1g (W/kg) (%)
c 750 BODY | 08/04/2015 215 22.0 0.200 | 1046 | 3333 1.750 8.290 8.750 5.55%
J 835 BODY | 08/10/2015 20.9 217 0.200 | 4d119 | 3319 1.960 9.200 9.800 6.52%
I 835 BODY | 03/14/2016 232 227 0.200 | 4d119 | 3333 1.980 9.200 9.900 7.61%
c 1750 BODY | 03/21/2016 24.1 22.8 0.100 | 1008 | 3288 3.840 38.000 38.400 1.05%
I 1900 BODY | 08/05/2015 23.0 226 0.100 | 5d141 | 3213 4.020 40.000 40.200 0.50%
G 1900 BODY | 03/09/2016 214 21.9 0.100 | 5d149 | 3334 4.030 40.400 40.300 -0.25%
E 2300 BODY | 03/22/2016 235 22.0 0.100 | 1084 | 3351 4.680 45.500 46.800 2.86%
E 2450 BODY | 08/07/2015 22.1 21.9 0100 | 719 | 3332 4.970 51.800 49.700 -4.05%
E 2450 BODY | 03/10/2016 228 222 0.100 | 719 | 3351 5.020 51.900 50.200 -3.28%
A 5300 BODY | 08/03/2015 245 234 0.050 | 1191 | 3914 4.140 79.900 82.800 3.63%
A 5500 BODY | 08/03/2015 245 23.4 0.050 | 1191 | 3914 4.330 83.100 86.600 4.21%
A 5800 BODY | 08/03/2015 245 23.4 0.050 | 1191 | 3914 4.050 78.000 81.000 3.85%
Spacer
|
_ Dir.Coupler
E% . | Eil)
A2 *
i PC

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
UMTS Body SAR Data
MEASUREMENT RESULTS
Maximum Reported SAR
FREQUENCY i i SAR(1
Mode Service Allowed Conducted P_ower Spacing Device Seriall ~ Duty Side (o) Scaling Factor (1g) Plot #
Power [dBm] | Drift [dB] Number Cycle
MHz Ch. Power [dBm] (Wikg) (Wikg)
836.60 | 4183 UMTS 850 RMC 19.0 18.52 -0.03 omm 7938 1:1 back 0.692 1.117 0.773 Al
836.60 | 4183 UMTS 850 RMC 19.0 18.52 0.02 omm 7938 1:1 top 0.245 1.117 0.274
836.60 | 4183 UMTS 850 RMC 19.0 18.52 -0.10 0mm 7938 111 left 0.318 1.117 0.355
836.60 | 4183 UMTS 850 RMC 24.0 23.02 0.02 17 mm 7896 1:1 back 0.275 1.253 0.345
836.60 | 4183 UMTS 850 RMC 24.0 23.02 0.04 13 mm 7896 1:1 top 0.210 1.253 0.263
836.60 | 4183 UMTS 850 RMC 24.0 23.02 -0.04 omm 7896 11 bottom 0.037 1.253 0.046
836.60 | 4183 UMTS 850 RMC 24.0 23.02 -0.02 omm 7896 1:1 right 0.105 1.253 0.132
836.60 | 4183 UMTS 850 RMC 24.0 23.02 -0.04 6mm 7896 1:1 left 0.374 1.253 0.469
173240 | 1412 UMTS 1750 RMC 12.0 11.30 -0.10 omm 02676 1:1 back 0.538 1.175 0.632 R
173240 | 1412 UMTS 1750 RMC 12,0 11.30 0.01 omm 02676 1:1 top 0.258 1.175 0.303
173240 | 1412 UMTS 1750 RMC 12.0 11.30 0.06 0mm 02676 111 left 0.044 1.175 0.052
173240 | 1412 UMTS 1750 RMC 235 2273 -0.01 17 mm 02726 1:1 back 0.448 1.194 0.535
173240 | 1412 UMTS 1750 RMC 235 2273 0.02 13 mm 02726 1:1 top 0.423 1.194 0.505
173240 | 1412 UMTS 1750 RMC 235 2273 0.01 6mm 02726 111 left 0.216 1.194 0.258
1880.00 | 9400 UMTS 1900 RMC 13.0 12.50 -0.07 omm 02700 1:1 back 0.633 1.122 0.710 A3
1880.00 | 9400 UMTS 1900 RMC 13.0 12.50 -0.03 omm 02700 1:1 top 0.343 1.122 0.385
1880.00 | 9400 UMTS 1900 RMC 13.0 12.50 0.08 0mm 02700 111 left 0.053 1.122 0.059
1880.00 | 9400 UMTS 1900 RMC 24.0 2345 0.01 17 mm 7896 1:1 back 0.559 1.135 0.634
1880.00 | 9400 UMTS 1900 RMC 24.0 2345 0.04 13 mm 7896 1:1 top 0.621 1.135 0.705
1880.00 | 9400 UMTS 1900 RMC 24.0 2345 0.02 6mm 7896 111 left 0.322 1.135 0.365
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Ui lled Exp /G | Populati averaged over 1 gram
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Table 10-2
LTE Band 12 Body SAR

MEASUREMENT RESULTS
FREQUENGY Mode Bandwidth N::::::‘ Conducted | Power |y pp g |Device Seriall oy 1ation | RBSize |RBOffset | Spacing | Side | Duty Cycle SAR(19) Scaling Factor Rgpn:::: " Plot #

e o MHe] | oo taBmy | Power [dBm] | Dritt By Number e W)
707.50 |23095 | Mid LTE Band 12 10 245 23.94 000 0 7904 apsk 1 0 17mm | back 111 0275 1138 0313
707.50 |23095 | Mid LTE Band 12 10 235 2255 003 1 7904 aPsK 25 0 17mm | back 11 0205 1.245 0255
707.50 |23095 | Mid LTE Band 12 10 245 23.94 001 0 7904 aPsK 1 0 13mm | top 11 0.184 1138 0209
707.50 | 23095 | Mid LTE Band 12 10 235 2255 002 1 7904 aPsK 25 0 13mm | top 11 0.130 1.245 0.162
707.50 |23095 | Mid LTE Band 12 10 245 23.94 015 0 7904 apsK 1 0 omm | bottom 11 0081 1138 0092
707.50 |23095 | Mid LTE Band 12 10 235 2255 015 1 7904 apsK 25 0 omm | bottom 11 0063 1.245 0078
707.50 |23005 | Mid LTE Band 12 10 245 23.94 006 0 7904 apsK 1 0 omm | right 11 0097 1138 0110
707.50 |23095 | Mid LTE Band 12 10 235 2255 002 1 7904 apsK 25 0 omm | right 11 0077 1.245 0096
707.50 |23005 | Mid LTE Band 12 10 245 2394 005 0 7904 apPsK 1 0 emm | left 11 0.187 1138 0213
707.50 |23005 | Mid LTE Band 12 10 235 22555 -0.06 1 7904 apPsK 25 0 emm | left 11 0.137 1.245 0471
707.50 |23005 | Mid LTE Band 12 10 205 20.44 002 0 8159 apPsK 1 49 omm | back 11 0523 1014 0530 ~M
707.50 |23005 | Mid LTE Band 12 10 195 19.43 003 1 8159 QpPsK 25 25 omm | back 11 0497 1016 0505
707.50 |23005 | Mid LTE Band 12 10 205 20.44 000 0 8159 apPsK 1 49 omm | top 11 0349 1014 0354
707.50 |23095 | Mid LTE Band 12 10 195 19.43 -0.08 1 8159 apPsK 25 25 omm | top 11 0354 1016 0360
707.50 |23005 | Mid LTE Band 12 10 205 20.44 003 0 8159 apPsK 1 49 omm | et 11 0297 1014 0301
707.50 |23005 | Mid LTE Band 12 10 195 19.43 003 1 8159 apPsK 25 25 omm | et 11 0261 1.016 0265

ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 Wikg (mW/g)
P averaged over 1 gram
Table 10-3
LTE Band 5 (Cell) Body SAR
MEASUREMENT RESULTS
i Reported SAR|
FREQUENGY Mode Ba'['n:m?'h "T.ﬁlx:': PS;'::”[:';:] ;i‘;:"[:;] MPR[dB] De,:if:‘:::ia' Modulation | RBSize |RBOffset | Spacing | Side |Duty Cycle SAR(19) Scaling Factor " (19) Plot #

MHz Ch. Power [dBm] (Wikg) (Wikg)
83650 [20525| Md | LTEBand5 (Cell) 10 245 23.91 008 0 7896 QPsK 1 0 17mm | back 11 0351 1.146 0402
836.50 [20525| Md | LTEBand5 (Cell) 10 235 2254 006 1 7896 QPsK 25 0 17mm | back 11 0252 1.247 0314
83650 [20525| Md | LTEBand5 (Cell) 10 245 23.91 011 0 7896 QPsK 1 0 13mm | top 11 0281 1.146 0322
83650 [20525| Md | LTEBand5 (Cell) 10 235 2254 004 1 7896 apsk 25 0 13mm [ top 111 0.187 1.247 0233
83650 [20525| Md | LTEBand5 (Cell) 10 245 23.91 005 0 7896 apsk 1 0 omm | bottom 111 0075 1.146 0086
83650 [20525| Md | LTEBand5 (Cell) 10 235 2254 005 1 7896 apsk 25 0 omm | bottom 11 0051 1.247 0064
83650 [20525| Md | LTEBand5 (Cell) 10 245 23.91 011 0 7896 apsk 1 0 omm | right 11 0.161 1.146 0185
83650 [20525| Md | LTEBand5 (Cell) 10 235 2254 008 1 7896 apsk 25 0 omm | right 11 0121 1.247 0.151
83650 [20525| Md | LTEBand5 (Cell) 10 245 23.91 006 0 7896 apsk 1 0 6mm | left 11 0407 1.146 0466
836.50 [20525| Md | LTEBand 5 (Cell) 10 235 2254 009 1 7896 apsK 25 0 emm | left 11 0291 1.247 0363
836.50 [20525| Md | LTEBand5 (Cell) 10 195 18.20 014 0 02684 apsK 1 25 omm | back 11 0607 1.349 0819 s
836.50 [20525| Md | LTEBand5 (Cell) 10 185 1742 009 1 02684 apsK 25 12 omm | back 11 0487 1.374 0669
836.50 [20525| Md | LTEBand 5 (Cell) 10 185 17.06 007 1 02684 apsK 50 0 omm | back 11 0482 1.393 0671
836.50 [20525| Md | LTEBand5 (Cell) 10 195 18.20 006 0 02684 apsK 1 25 omm | top 11 0340 1.349 0459
836.50 [20525| Md | LTEBand 5 (Cell) 10 185 1742 005 1 02684 apsK 25 12 omm | top 11 0323 1.374 0444
836.50 [20525| Md | LTEBand5 (Cell) 10 195 18.20 005 0 02684 apsK 1 25 omm | et 11 0429 1.349 0579
836.50 [20525| Md | LTEBand5 (Cell) 10 185 1712 005 1 02684 apsK 25 12 omm | et 11 0414 1.374 0569

ANSI / |EEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 Wikg (mW/g)
P P averaged over 1 gram
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Table 10-4
LTE Band 4 (AWS) Body SAR

MEASUREMENT RESULTS
FREQUENCY Mode Bandwidth N:::::‘ Conducted | Power |y pp g |Device Seriall oy 1ation | RBSize |RBOffset | Spacing | Side | Duty Cycle SAR(19) Scaling Factor Rgpn:::: " Plot #

e o MHe] | oo tamy | Power [dBm] | Dritt By Number e W)
173250 | 20175 | Mid | LTE Band 4 (AWS) 20 240 23.68 003 0 8142 apsk 1 99 | 17mm | back 11 0.766 1.076 0824
173250 | 20175 Mid | LTE Band 4 (AWS) 20 230 22.19 002 1 8142 apsk 50 50 | 17mm | back 111 0554 1.205 0668
173250 | 20175 Mid | LTE Band 4 (AWS) 20 230 22.18 003 1 8142 apsk 100 0 17mm | back 111 0564 1.208 0681
173250 | 20175 Mid | LTE Band 4 (AWS) 20 240 23.68 001 0 8142 apsk 1 99 | 13mm | top 11 0601 1.076 0647
173250 | 20175 Mid | LTE Band 4 (AWS) 20 230 22.19 004 1 8142 apsk 50 50 | 13mm | top 11 0434 1.205 0523
173250 | 20175 Mid | LTE Band 4 (AWS) 20 240 23.68 003 0 8142 apsk 1 99 6mm | left 11 0635 1.076 0683
173250 | 20175 Mid | LTE Band 4 (AWS) 20 230 22.19 004 1 8142 apsk 50 50 6mm | left 11 0463 1.205 0558
173250 | 20175 Mid | LTE Band 4 (AWS) 20 125 1228 004 0 02676 aPsK 1 99 omm | back 11 0.769 1.052 0809 "
173250 | 20175 Mid | LTE Band 4 (AWS) 20 125 1218 0.16 0 02676 aPsK 50 0 omm | back 11 0.746 1.076 0803
173250 | 20175 Mid | LTE Band 4 (AWS) 20 125 1212 004 0 02676 aPsK 100 0 omm | back 11 0736 1.001 0803
173250 | 20175 Mid | LTE Band 4 (AWS) 20 125 1228 006 0 02676 aPsK 1 99 omm | top 11 0275 1.052 0289
173250 | 20175 Mid | LTE Band 4 (AWS) 20 125 1218 014 0 02676 aPsK 50 0 omm | top 11 0257 1.076 0277
173250 | 20175 Mid | LTE Band 4 (AWS) 20 125 1228 002 0 02676 aPsK 1 99 omm | et 11 0.089 1.052 0094
173250 | 20175 Mid | LTE Band 4 (AWS) 20 125 1218 001 0 02676 aPsK 50 0 omm | left 11 0.088 1.076 0095

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
L P averaged over 1 gram
Table 10-5
LTE Band 2 (PCS) Body SAR
MEASUREMENT RESULTS
FREQUENCY Mode Bandwidth ":::"::;" Conducted _(Power Driftl MPR | Device Serial | (v | R fop oo foo | oo | Duty | SAR(19) | sealing Repo::;’ SAR Plot#

e ™ Mrel o aBmy | Power [4Bm] [dB] Number size Cyele [~y | Foctor W)
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 24.0 23.94 -0.01 0 7938 QPSK 1 99 17mm | back | 11 | 0528 | 1.014 0.535
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 23.0 22.60 0.03 1 7938 QPSK 50 50 17mm | back | 11 | 0507 | 1.096 0.556
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 24.0 23.94 0.04 0 7938 QPSK 1 99 13mm | top 1| 0573 | 1014 0.581
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 23.0 22.60 0.06 1 7938 QPSK 50 50 13mm | top 1| 0527 | 1.0086 0.578
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 24.0 23.94 -0.01 0 7938 QPSK 1 99 emm | left 1| 0207 | 1014 0.301
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 23.0 22.60 -0.18 1 7938 QPSK 50 50 emm | left 1 | o02s8 | 1.006 0.283
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 125 1246 0.1 0 8142 QPSK 1 99 omm | back | 1:1 | 0688 | 1.009 0.694 14
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 125 1235 0.19 0 8142 QPSK 50 0 omm | back [ 1:1 | 0625 | 1.035 0.647
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 125 1246 -0.18 0 8142 QPSK 1 99 omm | top 1 | 0320 | 1.009 0.323
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 125 1235 0.04 0 8142 QPSK 50 0 omm | top 1 | 0307 | 1035 0.318
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 125 1246 0.13 0 8142 QPSK 1 99 omm | left 1 | 0034 | 1.009 0.034
1900.00 [ 19100 | High | LTE Band 2 (PCS) 20 125 1235 0.19 0 8142 QPSK 50 0 omm | left 1 | 0033 | 1035 0.034

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
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Table 10-6
LTE Band 30 Body SAR

MEASUREMENT RESULTS
N Maximum N . N Reported SAR
TR ose | " | et | et | oo |t | oo | 15250 | &5 | o (S0 | s | ST L T SRRt s
2310.00 |27710 Mid LTE Band 30 10 225 2250 0.14 0 02700 QPSK 1 49 10 mm | back 11 0.952 1.000 0.952 A8
2310.00 |27710 Mid LTE Band 30 10 215 2125 0.05 1 02700 QPSK 25 12 10 mm | back 11 0.677 1.059 0.717
2310.00 |27710 Mid LTE Band 30 10 215 21.24 0.01 1 02700 QPSK 50 0 10 mm | back 11 0.664 1.062 0.705
2310.00 |27710 Mid LTE Band 30 10 225 2250 0.02 0 02700 QPSK 1 49 0omm top 11 0.280 1.000 0.280
2310.00 | 27710 Mid LTE Band 30 10 215 21.25 -0.01 1 02700 QPSK 25 12 0omm top 111 0.199 1.059 0.211
2310.00 | 27710 Mid LTE Band 30 10 225 2250 -0.02 0 02700 QPSK 1 49 5mm left 111 0.827 1.000 0.827
2310.00 |27710 Mid LTE Band 30 10 215 21.25 0.03 1 02700 QPSK 25 12 5mm left 11 0.606 1.059 0.642
2310.00 |27710 Mid LTE Band 30 10 215 21.24 0.00 1 02700 QPSK 50 0 5mm left 11 0.598 1.062 0.635
2310.00 |27710 Mid LTE Band 30 10 135 13.28 0.15 0 24321 QPSK 1 49 0mm back 11 0.926 1.052 0.974
2310.00 |27710 Mid LTE Band 30 10 135 13.24 0.14 0 24321 QPSK 25 0 0omm back 11 0.917 1.062 0.974
2310.00 |27710 Mid LTE Band 30 10 135 13.16 0.13 0 24321 QPSK 50 0 0omm back 11 0.900 1.081 0.973
2310.00 | 27710 Mid LTE Band 30 10 135 13.28 -0.18 0 24321 QPSK 1 49 0omm left 11 0.363 1.052 0.382
2310.00 |27710 Mid LTE Band 30 10 135 13.24 -0.20 0 24321 QPSK 25 0 0mm left 11 0.358 1.062 0.380
2310.00 | 27710 Mid LTE Band 30 10 225 2250 -0.02 0 02700 QPSK 1 49 10mm | back 1:1 0.944 1.000 0.944
ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
u (:] i averaged over 1 gram
Note: Variability data is highlighted blue in the table above.
Table 10-7
WLAN Body SAR
MEASUREMENT RESULTS
FREQUENCY Mode Service B"l'":l:zi‘]"" Mﬂ:ﬂ'ﬂ::' Pz:":f“[z‘;;] P°'”[:;]D"" Spacing %eevrl:: D(‘";Iabz‘)e Side (?;:I); SAR(19) 5“(':(‘1?'?” s:;"ji";gc?;:‘;' REPO:::()’ > Plot #
MHz ch. Power [dBm] Number (%) (Wikg) (Wikg)
2412 1 802.11b DSSS 22 135 13.43 -0.05 0Omm 8019 1 back 99.7 0.897 1.016 1.004 0.915 A9
2462 1 802.11b DSSS 22 135 13.34 -0.03 0omm 8019 1 back 99.7 0.865 1.038 1.004 0.902
2412 1 802.11b DSSS 22 135 13.43 -0.03 0mm 8019 1 top 99.7 0.357 1.016 1.004 0.364
2412 1 802.11b Dsss 22 135 13.43 0.02 0mm 8019 1 back 99.7 0.851 1.016 1.004 0.868
5270 54 802.11n OFDM 40 115 11.31 0.19 0mm 8159 135 back 96.8 0.898 1.045 1.033 0.969 A10
5310 62 802.11n OFDM 40 115 11.11 -0.16 0mm 8159 135 back 96.8 0.853 1.094 1.033 0.964
5270 54 802.11n OFDM 40 115 11.31 0.12 0mm 8159 135 top 96.8 0712 1.045 1.033 0.769
5270 54 802.11n OFDM 40 11.5 11.31 0.12 0mm 8159 135 back 96.8 0.854 1.045 1.033 0.921
5510 102 802.11n OFDM 40 115 11.49 -0.05 0mm 8159 135 back 96.8 0.837 1.002 1.033 0.867
5710 142 802.11n OFDM 40 115 10.71 0.10 0mm 8159 135 back 96.8 0.665 1.199 1.033 0.823
5510 102 802.11n OFDM 40 115 11.49 0.19 0mm 8159 135 top 96.8 0.859 1.002 1.033 0.889
5710 142 802.11n OFDM 40 115 10.71 0.13 0mm 8159 135 top 96.8 0.394 1.199 1.033 0.488
5510 102 802.11n OFDM 40 11.5 11.49 0.05 0omm 8159 135 top 96.8 0.841 1.002 1.033 0.871
5795 159 802.11n OFDM 40 115 11.47 0.12 0mm 8159 135 back 96.8 0.534 1.007 1.033 0.556
5795 159 802.11n OFDM 40 115 11.47 0.13 0mm 8159 135 top 96.8 0.353 1.007 1.033 0.367
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
L d E: averaged over 1 gram

Note: Variability data is highlighted blue in the ta

ble above.
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Table 10-8
Bluetooth Body SAR

MEASUREMENT RESULTS
Maximum Device Reported SAR
FREQUENCY i SAR (1
Mode Service Allowed Pi:’;":”[z’;:] P°‘"[Z’B]D”" Spacing | Serial [mabR‘;‘)e Side :“:I’; (o) Scaling Factor (1g) Plot #
MHz Ch. Power [dBm] Number P Y (Wikg) (Wikg)
2441 39 Bluetooth FHSS 9.5 9.05 -0.02 0Omm 02684 1 back 1:1 0.124 1.109 0.138 A1
2441 39 Bluetooth FHSS 95 9.05 0.12 0mm 02684 1 top 1:1 0.045 1.109 0.050
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exp IG al Populati averaged over 1 gram

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 D04v01r01 and FCC KDB Publication 447498 D01v05.

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 D01v05.

Per FCC KDB 865664 D01 v01, variability SAR tests were performed when the measured SAR
results for a frequency band were greater than 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 D04 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 D01v05 was applied to determine SAR test exclusion for adjacent edge
configurations.

UMTS Notes:

1.

2.

UMTS mode was tested under RMC 12.2 kbps with HSPA Inactive per KDB Publication 941225
D01v03. HSPA SAR was not required per 3G Test Reduction Procedures.

Per FCC KDB Publication 447498 D01vO05, 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 > %2 dB, instead of the middle channel, the
highest output power channel was used.

LTE Notes:

1.

LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Considerations for LTE Devices in FCC KDB Publication 941225 D05v02r03. The general test
procedures used for testing can be found in Section 7.5.4.

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.

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).
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WLAN Notes:

1.

Justification for test configurations for WLAN per KDB Publication 248227 D01v02 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.

Justification for test configurations for WLAN per KDB Publication 248227 D01v02 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.

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.

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 D01v05r02 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 447498 D01v05 IV.C.1.iii 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.

11.3 Body SAR Simultaneous Transmission Analysis

Table 11-1
Simultaneous Transmission Scenario with 2.4 GHz WLAN

FCC ID: A3LSMT377W

SAR EVALUATION REPORT

o

2.4 GHz 2.4 GHz
) UMTS 850 ¥ SAR . UMTS 1750 ¥ SAR
Configuration WLAN SAR SPLSR Configuration WLAN SAR SPLSR
SAR Wikg) | ™y (W/kg) SAR Wikg) | ™y o (W/kg)
Back 0.773 0.915 See Note 1 | 0.04 Back 0.632 0.915 1.547 N/A
Top 0.274 0.364 0.638 N/A Top 0.505 0.364 0.869 N/A
Bottom 0.046 0.400 0.446 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.132 0.400 0.532 N/A Right 0.400 0.400 0.800 N/A
Left 0.469 0.400 0.869 N/A Left 0.258 0.400 0.658 N/A
2.4 GHz 2.4 GHz
) UMTS 1900 > SAR . LTE Band 12 > SAR
Configuration WLAN SAR SPLSR Configuration WLAN SAR SPLSR
SAR (W/kg) Wika) (W/kg) SAR (W/kg) Wikg) (W/kg)
Back 0.710 0.915 See Note 1 | 0.04 Back 0.530 0.915 1.445 N/A
Top 0.705 0.364 1.069 N/A Top 0.360 0.364 0.724 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.092 0.400 0.492 N/A
Right 0.400 0.400 0.800 N/A Right 0.110 0.400 0.510 N/A
Left 0.365 0.400 0.765 N/A Left 0.301 0.400 0.701 N/A
LTE Band5 | 2.4 GHz S SAR LTE Band4 | 2.4 GHz 5 SAR
Configuration | (Cell) SAR | WLAN SAR Wik SPLSR Configuration | (AWS) SAR | WLAN SAR Wik SPLSR
Wkg) | wkg | Wk Wkg) | kg | Wko)
Back 0.819 0.915 See Note 1 | 0.03 Back 0.824 0.915 SeeNote 1 | 0.04
Top 0.459 0.364 0.823 N/A Top 0.647 0.364 1.011 N/A
Bottom 0.086 0.400 0.486 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.185 0.400 0.585 N/A Right 0.400 0.400 0.800 N/A
Left 0.579 0.400 0.979 N/A Left 0.683 0.400 1.083 N/A
LTE Band2 | 2.4 GHz 2.4 GHz
Configuration | (PCS) SAR | WLAN SAR ZWS/i\R SPLSR Configuration LST/ERB(?,WK?’? WLAN SAR ZWS/QR SPLSR
Whkg) | Wikg | (Wka) I wikg | W)
Back 0.694 0.915 See Note 1 0.04 Back 0.974 0.915 See Note 1 0.03
Top 0.581 0.364 0.945 N/A Top 0.280 0.364 0.644 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.400 0.800 N/A Right 0.400 0.400 0.800 N/A
Left 0.301 0.400 0.701 N/A Left 0.827 0.400 1.227 N/A
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Table 11-2
Simultaneous Transmission Scenario with 5 GHz WLAN

) UMTS 850 |5GHz WLAN| ¥ SAR . UMTS 1750 |5 GHz WLAN| = SAR
Configuration | ¢ xR Wikg) | SAR (Wikg) (Wikg) SPLSR | | Configuration | o)\ wikg) | SAR (Wikg) (W/kg) SPLSR
Back 0.773 0.969 See Note 1 0.04 Back 0.632 0.969 See Note 1 0.04
Top 0.274 0.889 1.163 N/A Top 0.505 0.889 1.394 N/A
Bottom 0.046 0.400 0.446 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.132 0.400 0.532 N/A Right 0.400 0.400 0.800 N/A
Left 0.469 0.400 0.869 N/A Left 0.258 0.400 0.658 N/A
) UMTS 1900 |5 GHz WLAN| = SAR . LTE Band 12 |5 GHz WLAN| ¥ SAR
Configuration | ¢ \r (Wikg) | SAR (Wikg) (W/kg) SPLSR | | Configuration | g2 wikg) | SAR (Wikg) (Wikg) SPLSR
Back 0.710 0.969 See Note 1 0.04 Back 0.530 0.969 1.499 N/A
Top 0.705 0.889 1.594 N/A Top 0.360 0.889 1.249 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.092 0.400 0.492 N/A
Right 0.400 0.400 0.800 N/A Right 0.110 0.400 0.510 N/A
Left 0.365 0.400 0.765 N/A Left 0.301 0.400 0.701 N/A
LTE Band 5 LTE Band 4
) 5GHz WLAN| X SAR . 5GHz WLAN| I SAR
Configuration (Cell) SAR SPLSR Configuration | (AWS) SAR SPLSR
Wika) SAR (W/kg) | (W/kg) Wika) SAR (W/kg) [ (W/kg)
Back 0.819 0.969 See Note 1 0.04 Back 0.824 0.969 See Note 1 0.04
Top 0.459 0.889 1.348 N/A Top 0.647 0.889 1.536 N/A
Bottom 0.086 0.400 0.486 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.185 0.400 0.585 N/A Right 0.400 0.400 0.800 N/A
Left 0.579 0.400 0.979 N/A Left 0.683 0.400 1.083 N/A
LTE Band 2
) 5GHz WLAN| ¥ SAR . LTE Band 30 |5 GHz WLAN| ¥ SAR
Configuration PCS) SAR SPLSR Configuration SPLSR
9 Wiy | SARWKka) | (Wikg) 9 SAR (Wikg) | SAR Wikg) | (Wikg)
Back 0.694 0.969 See Note 1 0.04 Back 0.974 0.969 See Note 1 0.03
Top 0.581 0.889 1.470 N/A Top 0.280 0.889 1.169 N/A
Bottom 0.400 0.400 0.800 N/A Bottom 0.400 0.400 0.800 N/A
Right 0.400 0.400 0.800 N/A Right 0.400 0.400 0.800 N/A
Left 0.301 0.400 0.701 N/A Left 0.827 0.400 1.227 N/A
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Table 11-3
Simultaneous Transmission Scenario with Bluetooth

. UMTS 850 | Bluetooth ¥ SAR . UMTS 1750 | Bluetooth ¥ SAR
Configuration | car (Wikg) | SAR (Wikg) (Wkg) Configuration | sxr (Wikg) | SAR (Wikg) (Wkg)
Back 0.773 0.138 0.911 Back 0.632 0.138 0.770
Top 0.274 0.050 0.324 Top 0.505 0.050 0.555
Bottom 0.046 0.400 0.446 Bottom 0.400 0.400 0.800
Right 0.132 0.400 0.532 Right 0.400 0.400 0.800
Left 0.469 0.400 0.869 Left 0.258 0.400 0.658
Confiquration UMTS 1900 [ Bluetooth > SAR Confiauration LTE Band 12| Bluetooth > SAR
9 SAR (W/kg) | SAR (Wrkg) | (Wikg) 9 SAR (W/kg) | SAR (Wrkg) | (Wikg)
Back 0.710 0.138 0.848 Back 0.530 0.138 0.668
Top 0.705 0.050 0.755 Top 0.360 0.050 0.410
Bottom 0.400 0.400 0.800 Bottom 0.092 0.400 0.492
Right 0.400 0.400 0.800 Right 0.110 0.400 0.510
Left 0.365 0.400 0.765 Left 0.301 0.400 0.701
LTE Band 5 LTE Band 4
) Bluetooth > SAR ) Bluetooth > SAR
Configuration (Cell) SAR Configuration [ (AWS) SAR
Wikg) | SARWka) | (Wikg) Wikg) | SARWKa) | (Wikg)
Back 0.819 0.138 0.957 Back 0.824 0.138 0.962
Top 0.459 0.050 0.509 Top 0.647 0.050 0.697
Bottom 0.086 0.400 0.486 Bottom 0.400 0.400 0.800
Right 0.185 0.400 0.585 Right 0.400 0.400 0.800
Left 0.579 0.400 0.979 Left 0.683 0.400 1.083
LTE Band 2
. Bluetooth > SAR ) LTE Band 30 | Bluetooth > SAR
Configuration PCS) SAR Configuration
g ( (Wfkg) SAR (W/kg) | (W/kg) g SAR (W/kg) | SAR (Wikg) | (Wikg)
Back 0.694 0.138 0.832 Back 0.974 0.138 1112
Top 0.581 0.050 0.631 Top 0.280 0.050 0.330
Bottom 0.400 0.400 0.800 Bottom 0.400 0.400 0.800
Right 0.400 0.400 0.800 Right 0.400 0.400 0.800
Left 0.301 0.400 0.701 Left 0.827 0.400 1.227

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 D0O1v05. 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 configurations excluded per FCC KDB
Publication 447498 D01v05.

11.4 SPLSR Evaluation and Analysis

Per FCC KDB Publication 447498 D01v05, 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 < 0.04, simultaneous SAR
evaluation is not required. The distance between the transmitters was calculated using the following
formula.
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Distancery-mxe = Ri = \/(xl - xz)z +(y - y2)2

(SAR, + SAR))"”

FCC ID: A3LSMT377W

SAR EVALUATION REPORT

SPLS Ratio R
Table 11-4
Peak SAR Locations for Body Back Side
Mode/Band x (mm) [ y(mm) Siip(c\)l\:t/ii)
2.4 GHz WLAN -28.00 | 93.60 0.915
5 GHz WLAN -27.00 | 94.00 0.969
UMTS 850 2500 | 84.50 0.773
UMTS 1750 26.51 | 85.01 0.632
UMTS 1900 23.50 | 94.00 0.710
LTE Band 5 37.00 | 76.00 0.819
LTE Band 4 23.50 | 75.00 0.824
LTE Band 2 27.50 | 83.50 0.694
LTE Band 30 38.22 | 37.20 0.974
Table 11-5
SAR Sum to Peak Location Separation Ratio Calculations
. Standalone 1g SAR Standalone Peak S/.AR .
Antenna Pair (W/kg) SAR Sum Separation SPLS Ratio Plot
(W/kg) Distance (mm) Number
Ant "a" Ant"b" a b a+b Dap (a+b)**/Dyp
UMTS 850 2.4 GHz WLAN 0.773 0.915 1.688 53.78 0.04 1
UMTS 1900 2.4 GHz WLAN 0.710 0.915 1.625 51.50 0.04 2
LTE Band 5 2.4 GHz WLAN 0.819 0.915 1.734 67.34 0.03 3
LTE Band 4 2.4 GHz WLAN 0.824 0.915 1.739 54.76 0.04 4
LTE Band 2 2.4 GHz WLAN 0.694 0.915 1.609 56.41 0.04 5
LTE Band 30 2.4 GHz WLAN 0.974 0.915 1.889 86.98 0.03 6
UMTS 850 5 GHz WLAN 0.773 0.969 1.742 52.86 0.04 7
UMTS 1750 5 GHz WLAN 0.632 0.969 1.601 54.26 0.04 8
UMTS 1900 5 GHz WLAN 0.710 0.969 1.679 50.50 0.04 9
LTE Band 5 5 GHz WLAN 0.819 0.969 1.788 66.48 0.04 10
LTE Band 4 5 GHz WLAN 0.824 0.969 1.793 53.96 0.04 11
LTE Band 2 5 GHz WLAN 0.694 0.969 1.663 55.50 0.04 12
LTE Band 30 5 GHz WLAN 0.974 0.969 1.943 86.49 0.03 13
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5 GHz WLAN

UMTS 1900

5 GHz WLAN

LTE Band 4

5 GHz WLAN

LTE Band 30

13

5 GHz WLAN

LTE Band 5

5 GHz WLAN

LTE Band 2

11.5 Simultaneous Transmission Conclusion

The above numerical summed SAR results and SPLSR analysis are 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 D0O1v05 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 D01v01, 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 preformed 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

Table 12-1
Body SAR Measurement Variability Results
BODY VARIABILITY RESULTS
Measured st 2nd 3rd
FREQUENCY y Repeated Repeated Repeated
N # of Time | Data Rate " N SAR (1 N . .

Band Mode Service Slots (Mbps) Side Spacing (19) SAR (1g) Ratio SAR (1g) Ratio SAR (1g) Ratio

MHz Ch. (Wikg) (Wikg) (Wikg) (Wikg)
2300 2310.00 | 27710 LTE Band 30, 10 MHz Bandwidth QPSK, 1 RB, 49 RB Offset| N/A N/A back 10mm 0.952 0.944 1.01 N/A N/A N/A N/A
2450 2412.00 1 802.11b, 22 MHz Bandwidth DSSS N/A 1 back omm 0.897 0.851 1.05 N/A N/A N/A N/A
5300 5270.00 54 802.11n, 40 MHz Bandwidth OFDM N/A 135 back omm 0.898 0.854 1.05 N/A N/A N/A N/A
5500 5510.00 102 802.11n, 40 MHz Bandwidth OFDM N/A 135 top omm 0.859 0.841 1.02 N/A N/A N/A N/A

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
U d F i 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
D01v01, the extended measurement uncertainty analysis per IEEE 1528-2003 was not required.
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13 EQUIPMENT LIST

Applicable for 08/03/15 to 08/10/15
Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number
SPEAG D1900V2 1900 MHz SAR Dipole 4/14/2015 Annual 4/14/2016 5d141
SPEAG D2450V2 2450 MHz SAR Dipole 8/11/2014 Annual 8/11/2015 719
SPEAG D5GHzV2 5 GHz SAR Dipole 9/25/2014 Annual 9/25/2015 1191
SPEAG D750V3 750 MHz Dipole 2/19/2015 Annual 2/19/2016 1046
SPEAG D835V2 835 MHz SAR Dipole 4/13/2015 Annual 4/13/2016 4d119
SPEAG DAE4 Dasy Data Acquisition Electronics 10/31/2014 Annual 10/31/2015 1333
SPEAG DAE4 Dasy Data Acquisition Electronics 9/17/2014 Annual 9/17/2015 1323
SPEAG DAE4 Dasy Data Acquisition Electronics 3/13/2015 Annual 3/13/2016 1368
SPEAG DAE4 Dasy Data Acquisition Electronics 4/20/2015 Annual 4/20/2016 1407
SPEAG DAE4 Dasy Data Acquisition Electronics 10/23/2014 Annual 10/23/2015 1408
SPEAG ES3DV3 SAR Probe 1/20/2015 Annual 1/20/2016 3213
SPEAG ES3DV3 SAR Probe 3/19/2015 Annual 3/19/2016 3319
SPEAG ES3DV3 SAR Probe 9/18/2014 Annual 9/18/2015 3332
SPEAG ES3DV3 SAR Probe 10/24/2014 Annual 10/24/2015 3333
SPEAG EX3DV4 SAR Probe 2/10/2015 Annual 2/10/2016 3914
Agilent E8257D (250kHz-20GHz) Signal Generator 3/15/2015 Annual 3/15/2016 MY45470194
Agilent 8753E (30kHz-6GHz) Network Analyzer 12/30/2014 Annual 12/30/2015 JP38020182
Agilent 8594A (9kHz-2.9GHz) Spectrum Analyzer N/A N/A N/A 3051A00187
Agilent 8648D (9kHz-4GHz) Signal Generator 3/15/2015 Annual 3/15/2016 3629U00687
Rohde & Schwarz CMU200 Base Station Simulator 3/23/2015 Annual 3/23/2016 836371/0079
SPEAG DAK-3.5 Dielectric Assessment Kit 10/21/2014 Annual 10/21/2015 1091
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2015 Annual 5/12/2016 1070
Mitutoyo CD-6"CSX Digital Caliper 5/8/2014 Biennial 5/8/2016 13264162
Mitutoyo CD-6"CSX Digital Caliper 5/8/2014 Biennial 5/8/2016 13264165
Fisher Scientific 15-077-960 Digital Thermometer 12/4/2013 Biennial 12/4/2015 130764551
Fisher Scientific 15-077-960 Digital Thermometer 12/4/2013 Biennial 12/4/2015 130764558
Agilent E4438C ESG Vector Signal Generator 3/12/2015 Annual 3/12/2016 MY45090700
Agilent E4438C ESG Vector Signal Generator 3/13/2015 Annual 3/13/2016 MY42082385
Control Company 4052 Long Stem Thermometer 9/27/2013 Biennial 9/27/2015 130567447
Fisher Scientific 5407993 Long Stem Thermometer 11/4/2013 Biennial 11/4/2015 130671826
Agilent N9020A MXA Signal Analyzer 10/27/2014 Annual 10/27/2015 US46470561
Agilent N5182A MXG Vector Signal Generator 10/27/2014 Annual 10/27/2015 MY47420603
Agilent N5182A MXG Vector Signal Generator 3/16/2015 Annual 3/16/2016 MY47420800
Anritsu ML2495A Power Meter 10/31/2013 Biennial 10/31/2015 941001
Anritsu ML2495A Power Meter 10/31/2013 Biennial 10/31/2015 1039008
Anritsu MA2411B Pulse Power Sensor 11/17/2014 Annual 11/17/2015 1126066
Anritsu MA2411B Pulse Power Sensor 3/13/2015 Annual 3/13/2016 1207470
Anritsu MT8820C Radio Communication Analyzer 9/19/2014 Annual 9/19/2015 6201144418
Rohde & Schwarz CMW500 Radio Communication Tester 5/28/2015 Annual 5/28/2016 102060
Rohde & Schwarz CMW500 Radio Communication Tester 6/1/2015 Annual 6/1/2016 108843
Agilent 8753ES S-Parameter Network Analyzer 1/20/2015 Annual 1/20/2016 US39170122
Agilent 8753ES S-Parameter Network Analyzer 3/12/2015 Annual 3/12/2016 MY40000670
Seekonk NC-100 Torque Wrench 3/18/2014 Biennial 3/18/2016 N/A
Seekonk NC-100 Torque Wrench 3/18/2014 Biennial 3/18/2016 N/A
Seekonk NC-100 Torque Wrench 5/16", 8" Ibs 3/18/2014 Biennial 3/18/2016 N/A
Anritsu MA24106A USB Power Sensor 3/2/2015 Annual 3/2/2016 1344555
Anritsu MA24106A USB Power Sensor 3/2/2015 Annual 3/2/2016 1344556
Agilent E5515C Wireless Communications Test Set 2/23/2015 Biennial 2/23/2017 GB41450275
Agilent E5515C Wireless Communications Test Set 5/16/2015 Biennial 5/16/2017 GB43304447
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Narda BW-S3W2 Attenuator (3dB) CBT N/A CBT 120
MCL BW-N6W5+ 6dB Attenuator CBT N/A CBT 1139
Mini-Circuits BW-N20W5 Power Attenuator CBT N/A CBT 1226
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
Narda 4014C-6 4 - 8 GHz SMA 6 dB Directional Coupler CBT N/A CBT N/A
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A
MiniCircuits SLP-2400+ Low Pass Filter CBT N/A CBT R8979500903
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
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Applicable for 03/09/16 to 03/22/16

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number
Agilent 8753ES S-Parameter Network Analyzer 11/4/2015 Annual 11/4/2016 US39170118
Agilent 8753ES S-Parameter Network Analyzer 3/3/2016 Annual 3/3/2017 US39170122
Agilent E4432B ESG-D Series Signal Generator 3/5/2016 Annual 3/5/2017 US40053896
Agilent E5515C Wireless Communications Test Set 11/30/2015 Annual 11/30/2016 GB42361078
Agilent N4010A Wireless Connectivity Test Set N/A N/A N/A GB46170464
Agilent N5182A MXG Vector Signal Generator 11/6/2015 Annual 11/6/2016 MY47420603
Agilent N5182A MXG Vector Signal Generator 2/27/2016 Annual 2/27/2017 MY47420651
Agilent N9020A MXA Signal Analyzer 11/5/2015 Annual 11/5/2016 US46470561

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Amplifier Research 1551G6 Amplifier CBT N/A CBT 433972
Anritsu MA24106A USB Power Sensor 5/29/2015 Annual 5/29/2016 1231535
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 1244512
Anritsu MA24106A USB Power Sensor 5/29/2015 Annual 5/29/2016 1244515
Anritsu MA2411B Pulse Power Sensor 8/3/2015 Annual 8/3/2016 1126066
Anritsu MA2411B Pulse Power Sensor 12/7/2015 Annual 12/7/2016 1207364
Anritsu ML2495A Power Meter 10/16/2015 Biennial 10/16/2017 941001
Anritsu ML2496A Power Meter 2/28/2016 Annual 2/28/2017 1306009
Anritsu MT8820C Radio Communication Analyzer 11/12/2015 Annual 11/12/2016 6201144418
Anritsu MT8820C Radio Communication Analyzer 9/1/2015 Annual 9/1/2016 6201144419
Control Company 4040 Digital Thermometer 3/18/2015 Biennial 3/18/2017 150194895
Control Company 4353 Long Stem Thermometer 1/22/2015 Biennial 1/22/2017 150053029
Gigatronics 80701A (0.05-18GHz) Power Sensor 11/4/2015 Annual 11/4/2016 1833460
Gigatronics 8651A Universal Power Meter 11/4/2015 Annual 11/4/2016 8650319
Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215
MCL BW-N6W5+ 6dB Attenuator CBT N/A CBT 1139
MiniCircuits SLP-2400+ Low Pass Filter CBT N/A CBT R8979500903

Mini-Circuits BW-N20W5 Power Attenuator CBT N/A CBT 1226

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator 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

Narda 4014C-6 4 - 8 GHz SMA 6 dB Directional Coupler CBT N/A CBT N/A
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Narda BW-S3W2 Attenuator (3dB) CBT N/A CBT 120
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Rohde & Schwarz CMU200 Base Station Simulator 12/2/2015 Annual 12/2/2016 833855/0010
Rohde & Schwarz CMW500 Radio Communication Tester 10/13/2015 Annual 10/13/2016 100976
Seekonk NC-100 Torque Wrench 11/6/2015 Biennial 11/6/2017 22313
Seekonk NC-100 Torque Wrench 11/6/2015 Biennial 11/6/2017 N/A
SPEAG D1765V2 1765 MHz SAR Dipole 5/13/2015 Annual 5/13/2016 1008
SPEAG D1900V2 1900 MHz SAR Dipole 7/14/2015 Annual 7/14/2016 5d149
SPEAG D2300V2 2300 MHz SAR Dipole 12/8/2015 Annual 12/8/2016 1064
SPEAG D2450V2 2450 MHz SAR Dipole 8/20/2015 Annual 8/20/2016 719
SPEAG D835V2 835 MHz SAR Dipole 4/13/2015 Annual 4/13/2016 4d119
SPEAG DAE4 Dasy Data Acquisition Electronics 8/24/2015 Annual 8/24/2016 1322
SPEAG DAE4 Dasy Data Acquisition Electronics 10/27/2015 Annual 10/27/2016 1333
SPEAG DAE4 Dasy Data Acquisition Electronics 9/18/2015 Annual 9/18/2016 1364
SPEAG DAE4 Dasy Data Acquisition Electronics 11/11/2015 Annual 11/11/2016 1415
SPEAG DAK-3.5 Dielectric Assessment Kit 5/12/2015 Annual 5/12/2016 1070
SPEAG DAK-3.5 Dielectric Assessment Kit 10/20/2015 Annual 10/20/2016 1091
SPEAG ES3DV3 SAR Probe 9/18/2015 Annual 9/18/2016 3288
SPEAG ES3DV3 SAR Probe 10/29/2015 Annual 10/29/2016 3333
SPEAG ES3DV3 SAR Probe 11/17/2015 Annual 11/17/2016 3334
SPEAG ES3DV3 SAR Probe 6/22/2015 Annual 6/22/2016 3351

Note: 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.
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14

MEASUREMENT UNCERTAINTIES

FCC ID: A3LSMT377W

a [¢ d e= f g h= i= k
f(d,k) cxfle | cxgle
Tol. Prob. cj cj 1gm 10gms
Uncertainty Component (+ %) | Dist. | Div. | 1gm |10 gms u; u; Vi
(%) | (=%
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 0
Boundary Effect 2.0 R 1.73 1.0 1.0 1.2 1.2 o
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 o0
Readout Electronics 0.3 N 1 1.0 1.0 0.3 0.3 0
Response Time 0.8 R [ 173 1.0 1.0 0.5 0.5 o0
Integration Time 2.6 R [ 173 1.0 1.0 1.5 1.5 o0
RF Ambient Conditions - Noise 3.0 R [173] 1.0 1.0 1.7 1.7 0
RF Ambient Conditions - Reflections 3.0 R [1.73] 1.0 1.0 1.7 1.7 0
Probe Positioner Mechanical Tolerance 0.4 R [1.73] 1.0 1.0 0.2 0.2 0
Probe Positioning w/ respect to Phantom 6.7 R [1.73] 1.0 1.0 3.9 3.9 0
a;rxa.ps?iz;ti(gcéIILT;Til'(E)r(])Iation & Integration algorithms for 40 R 1731 10 10 23 23 OO
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 0
SAR Scaling 0.0 R 1173] 1.0 1.0 0.0 00 | o
Phantom & Tissue Parameters
Phantom Uncertainty (Shape & Thickness tolerances) 7.6 R 1173 1.0 1.0 4.4 4.4 o
Liquid Conductivity - measurement uncertainty 4.2 N 1 0.78 | 0.71 3.3 3.0 | 10
Liquid Permittivity - measurement uncertainty 4.1 N 1 0.23 | 0.26 1.0 1.1 10
Liquid Conductivity - Temperature Uncertainty 3.4 R | 1.73] 078 | 0.71 1.5 14 | o
Liquid Permittivity - Temperature Unceritainty 0.6 R | 1731 0.23 [ 0.26 0.1 0.1 0
Liquid Conductivity - deviation from target values 5.0 R | 1.73] 0.64 | 0.43 1.8 1.2 0
Liquid Permittivity - deviation from target values 5.0 R [ 1.73] 0.60 | 0.49 1.7 1.4 0
Combined Standard Uncertainty (k=1) RSS 1.5 | 113 | 60
Expanded Uncertainty k=2 230 | 226
(95% CONFIDENCE LEVEL)
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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
Industry 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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—-3.57

-1.13

-10.70

-14.26

-17.83

DUT: A3LSMT377W; Type: Portable Tablet; Serial: 7938

Communication System: UID 0, UMTS; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium: 835 Body; Medium parameters used (interpolated):
f=836.6 MHz; 6 = 1.007 S/m; &, = 53.577; p = 1000 kg/m’
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 08-10-2015; Ambient Temp: 20.9°C; Tissue Temp: 21.7°C

Probe: ES3DV3 - SN3319; ConvF(6.07, 6.07, 6.07); Calibrated: 3/19/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/13/2015
Phantom: ELI v5.0; Type: QDOVAO001BB; Serial: 1226
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Area Scan (13x17x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 27.80 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 1.37 W/kg
SAR( g) = 0.692 W/kg

z

L

0 dB = 0.855 W/kg = -0.68 dBW/kg

Al
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DUT: ASLSMT377W; Type: Portable Tablet; Serial: 02676

Communication System: UID 0, UMTS; Frequency: 1732.4 MHz;Duty Cycle: 1:1
Medium: 1750 Body Medium parameters used (interpolated):
f=1732.4 MHz; 6 = 1.474 S/m; & = 50.979; p = 1000 kg/m’

Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-21-2016; Ambient Temp: 24.1°C; Tissue Temp: 22.8°C

Probe: ES3DV3 - SN3288; ConvF(4.99, 4.99, 4.99); 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: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: UMTS 1750, Body SAR, Back side, Mid.ch

Area Scan (15x19x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 21.20 V/m; Power Drift =-0.10 dB
Peak SAR (extrapolated) = 1.08 W/kg
SAR( g) = 0.538 W/kg

— -4.86

9.7

-14.57

-19.42

Z

L

-24.28

0 dB = 0.676 W/kg = -1.70 dBW/kg
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DUT: ASLSMT377W; Type: Portable Tablet; Serial: 02700

Communication System: UID 0, UMTS (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium: 1900 Body Medium parameters used:
f=1880 MHz; 6 = 1.493 S/m; &, = 52.888; p = 1000 kg/m3
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-09-2016; Ambient Temp: 21.4°C; Tissue Temp: 21.9°C

Probe: ES3DV3 - SN3334; ConvF(4.84, 4.84, 4.84); Calibrated: 11/17/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1415; Calibrated: 11/11/2015
Phantom: SAM Front; Type: SAM; Serial: 1686
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Area Scan (15x19x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (6x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.82 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 1.36 W/kg
SAR(1 g) = 0.633 W/kg

—-6.00

-12.00

-18.00

-24.00

-30.00

0dB=0.913 W/kg =-0.40 dBW/kg
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DUT: ASLSMT377W; Type: Portable Tablet; Serial: 8159

Communication System: UID 0, LTE Band 12; Frequency: 707.5 MHz; Duty Cycle: 1:1
Medium: 750 Body; Medium parameters used (interpolated):
f=707.5 MHz; 6 = 0.93 S/m; & = 55.709; p = 1000 kg/m’
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 08-04-2015; Ambient Temp: 21.5°C; Tissue Temp: 22.0°C

Probe: ES3DV3 - SN3333; ConvF(6.14, 6.14, 6.14); Calibrated: 10/24/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1408; Calibrated: 10/23/2014
Phantom: Main TWIN SAM; Type: QD000P40CC; Serial: TP-1406
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: LTE Band 12, Body SAR, Back side, Mid.ch, 10 MHz Bandwidth
QPSK, 1 RB, 49 RB Offset

Area Scan (12x18x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 24.46 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.995 W/kg
SAR(1 g) = 0.523 W/kg

—-10.00

-20.00

-30.00

-40.00

-h0.00

0dB =0.650 W/kg =-1.87 dBW/kg
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DUT: ASLSMT377W; Type: Portable Tablet; Serial: 02684

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 = 0.986 S/m; & = 54.455; p = 1000 kg/m3
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-14-2016; Ambient Temp: 23.2°C; Tissue Temp: 22.7°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: QD000P40CD; 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,25 RB Offset

Area Scan (8x10x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 25.02 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 1.12 W/kg
SAR( g) = 0.607 W/kg

—-3.18

-b.36

-9.55

-12.73 LT

-15.91
0dB = 1.19 W/kg = 0.76 dBW/kg
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DUT: ASLSMT377W; Type: Portable Tablet; Serial: 02676

Communication System: UID 0, LTE Band 4 (AWS); Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium: 1750 Body Medium parameters used (interpolated):
f=1732.5 MHz; 6 = 1.474 S/m; & = 50.979; p = 1000 kg/m’
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-21-2016; Ambient Temp: 24.1°C; Tissue Temp: 22.8°C

Probe: ES3DV3 - SN3288; ConvF(4.99, 4.99, 4.99); 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: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: LTE Band 4 (AWS), Body SAR, Back side, Mid.ch
20 MHz Bandwidth, QPSK, 1 RB, 99 RB Offset

Area Scan (15x19x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 23.26 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 1.54 W/kg
SAR( g) = 0.769 W/kg

—-5.20

-10.41

-15.61

-20.82

-26.02

0 dB = 1.04 W/kg = 0.17 dBW/kg
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DUT: A3LSMT377W; Type: Portable Tablet; Serial: 8142

Communication System: UID 0, LTE Band 2 (PCS); Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: 1900 Body; Medium parameters used (interpolated):
f=1900 MHz; 6 = 1.543 S/m; &, = 51.097; p = 1000 kg/m3
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 08-05-2015; Ambient Temp: 23.0°C; Tissue Temp: 22.6°C

Probe: ES3DV3 - SN3213; ConvF(4.72, 4.72, 4.72); Calibrated: 1/20/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1407; Calibrated: 4/20/2015
Phantom: ELI Left v6.0; Type: QDOVAO001BB; Serial: TP:1202
Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: LTE Band 2 (PCS), Body SAR, Back side, High.ch, 20 MHz Bandwidth
QPSK, 1 RB, 99 RB Offset

Area Scan (12x19x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.18 V/m; Power Drift =-0.11 dB
Peak SAR (extrapolated) = 1.40 W/kg
SAR( g) = 0.688 W/kg

— -6.67

-13.33

-20.00

-2b.b6

-33.33

0 dB =0.840 W/kg =-0.76 dBW/kg
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DUT: ASLSMT377W; Type: Portable Tablet; Serial: 02700

Communication System: UID 0, LTE Band 30 (0); Frequency: 2310 MHz;Duty Cycle: 1:1
Medium: 2450 Body Medium parameters used:
f=2310 MHz; 6 = 1.782 S/m; & = 53.142; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 03-22-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.0°C

Probe: ES3DV3 - SN3351; ConvF(4.47, 4.47, 4.47); Calibrated: 6/22/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1322; Calibrated: 8/24/2015
Phantom: SAM V5.0 Right; Type: QD0O00P40CD; Serial: 1647
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: LTE Band 30, Body SAR, Back side, Mid.ch
10 MHz Bandwidth, QPSK, 1 RB, 49 RB Offset

Area Scan (18x25x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.90 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 1.89 W/kg
SAR( g) = 0.952 W/kg

—-4.09

-8.18

-12.26

-16.35

-20.44

0dB=1.21 W/kg = 0.83 dBW/kg
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DUT: ASLSMT377W; Type: Portable Tablet; Serial: 8019

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 = 1.983 S/m; &, = 51.327; p = 1000 kg/m’
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 08-07-2015; Ambient Temp: 22.1°C; Tissue Temp: 21.9°C

Probe: ES3DV3 - SN3332; ConvF(4.31, 4.31, 4.31); Calibrated: 9/18/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1323; Calibrated: 9/17/2014
Phantom: SAM 5.0 front; Type: QD000P40CD; Serial: TP:-1648
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: IEEE 802.11b, 22 MHz Bandwidth, Body SAR, Ch 01, 1 Mbps, Back Side

Area Scan (15x22x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 23.13 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 2.40 W/kg
SAR( g) = 0.897 W/kg

—-5.89

-11.78

-17.67

-23.5h6

L

-29.45

0 dB = 1.23 W/kg = 0.90 dBW/kg

A9



PCTEST ENGINEERING LABORATORY, INC.

DUT: ASLSMT377W; Type: Portable Tablet; Serial: 8159

Communication System: UID 0, 802.11n 5.2-5.8 GHz Band; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium: 5 GHz Body; Medium parameters used (interpolated):
f=15270 MHz; 6 = 5.386 S/m; &, =47.051; p= 1000 kg/m3
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 08-03-2015; Ambient Temp: 24.5°C; Tissue Temp: 23.4°C

Probe: EX3DV4 - SN3914; ConvF(4.33, 4.33, 4.33); Calibrated: 2/10/2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/31/2014
Phantom: SAM Sub ; Type: QD0O00P40CC; Serial: TP:1357
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode:1IEEE 802.11n, U-NII-2A, 40 MHz Bandwidth, Body SAR, Ch 54, 13.5 Mbps, Back Side

Area Scan (18x27x1): Measurement grid: dx=10mm, dy=10mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm; Graded Ratio: 1.4
Reference Value = 13.61 V/m; Power Drift=0.19 dB
Peak SAR (extrapolated) = 4.46 W/kg
SAR( g) = 0.898 W/kg

— 0

—-10.00

-20.00

-30.00

-40.00

-50.00

0 dB =2.17 W/kg = 3.36 dBW/kg

Al0



PCTEST ENGINEERING LABORATORY, INC.

DUT: ASLSMT377W; Type: Portable Tablet; Serial: 02684

Communication System: UID 0, Bluetooth; Frequency: 2441 MHz;Duty Cycle: 1:1
Medium: 2450 Body Medium parameters used (interpolated):
f=2441 MHz; 6 = 2.004 S/m; & = 54.019; p = 1000 kg/m’
Phantom section: Flat Section; Space: 0.0 cm

Test Date: 03-10-2016; Ambient Temp: 22.8°C; Tissue Temp: 22.2°C

Probe: ES3DV3 - SN3351; ConvF(4.3, 4.3, 4.3); Calibrated: 6/22/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1322; Calibrated: 8/24/2015
Phantom: SAM V5.0 Right; Type: QD0O00P40CD; Serial: 1647
Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: Bluetooth, Body SAR, Ch 39, 1 Mbps, Back Side

Area Scan (21x25x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.622 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.320 W/kg
SAR( g) = 0.124 W/kg

—-4.05

-8.10

-12.16

-16.21

-20.26

0 dB =0.167 W/kg =-7.77 dBW/kg

All
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PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 750 MHz; Type: D750V3; Serial: 1046

Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium: 750 Body; Medium parameters used (interpolated):
=750 MHz; 6 = 0.971 S/m; & = 55.282; p = 1000 kg/m3
Phantom section: Flat Section; Space = 1.5 cm

Test Date: 08-04-2015; Ambient Temp: 21.5°C; Tissue Temp: 22.0°C

Probe: ES3DV3 - SN3333; ConvF(6.14, 6.14, 6.14); Calibrated: 10/24/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1408; Calibrated: 10/23/2014
Phantom: Main TWIN SAM; Type: QD000P40CC; Serial: TP-1406
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

750 MHz System Verification at 23.0 dBm (200 mW)

Area Scan (7x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Peak SAR (extrapolated) = 2.52 W/kg
SAR(I g) = 1.75 W/kg
Deviation (1g) =5.55 %

— 0

— -2.03

-4.05

-b.08

-8.10 z

-10.13

0dB=2.04 W/kg=3.10 dBW/kg

Bl



PCTEST ENGINEERING LABORATORY,

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d119

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: 835 Body; Medium parameters used:
=835 MHz; 6 = 1.005 S/m; & = 53.595; p = 1000 kg/m’
Phantom section: Flat Section; Space = 1.5 cm

Test Date: 08-10-2015; Ambient Temp: 20.9°C; Tissue Temp: 21.7°C

Probe: ES3DV3 - SN3319; ConvF(6.07, 6.07, 6.07); Calibrated: 3/19/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/13/2015
Phantom: ELI v5.0; Type: QDOVAO001BB; Serial: 1226

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) = 2.84 W/kg
SAR(1 g) =1.96 W/kg
Deviation (1g) = 6.52 %

— -2.07

-4.14

-6.20

-8.27 z

-10.34

0 dB = 2.29 W/kg = 3.60 dBW/kg

B2



PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d119

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: 835 Body Medium parameters used:
=835 MHz; 6 = 0.984 S/m; &, = 54.471; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.5 cm

Test Date: 03-14-2016; Ambient Temp: 23.2°C; Tissue Temp: 22.7°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: QD000P40CD; Serial: TP:1758
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) = 2.89 W/kg
SAR(1 g) = 1.98 W/kg
Deviation(1 g) =7.61%

-2.10

-4.20

-6.30

-8.40

-10.50

0 dB =2.31 W/kg = 3.64 dBW/kg



PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 1765 MHz; Type: D1765V2; Serial: 1008

Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium: 1750 Body Medium parameters used:
f=1750 MHz; 6 = 1.494 S/m; &, = 50.921; p = 1000 kg/m’
Phantom section: Flat Section ; Space: 1.0 cm

Test Date: 03-21-2016; Ambient Temp: 24.1°C; Tissue Temp: 22.8°C

Probe: ES3DV3 - SN3288; ConvF(4.99, 4.99, 4.99); 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: DASYS52, Version 52.8 (8);SEMCAD X Version 14.6.10 (7331)

1750 MHz System Verification at 20.0 dBm (100 mW)

Area Scan (7x9x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Peak SAR (extrapolated) = 6.75 W/kg
SAR(1 g) = 3.84 W/kg;
Deviation(1 g) = 1.05%;

—-3.54

-7.08

-10.63

-14.17

i

0 dB = 4.84 W/kg = 6.85 dBW/kg

-17.71

B4



PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d141

Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: 1900 Body; Medium parameters used (interpolated):
f=1900 MHz; 6 = 1.543 S/m; &, = 51.097; p = 1000 kg/m3
Phantom section: Flat Section; Space = 1.0 cm

Test Date: 08-05-2015; Ambient Temp: 23.0°C; Tissue Temp: 22.6°C

Probe: ES3DV3 - SN3213; ConvF(4.72, 4.72, 4.72); Calibrated: 1/20/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1407; Calibrated: 4/20/2015
Phantom: ELI Left v6.0; Type: QDOVAO001BB; Serial: TP:1202
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) = 7.22 W/kg
SAR(I g) = 4.02 W/kg
Deviation (1g) = 0.50 %

— -3.47

-6.94

-10.41

-13.88 z L

-17.35

0 dB = 5.08 W/kg = 7.06 dBW/kg



PCTEST ENGINEERING LABORATORY, INC.

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 = 1.516 S/m; &, = 52.81; p = 1000 kg/rn3
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 03-09-2016; Ambient Temp: 21.4°C; Tissue Temp: 21.9°C

Probe: ES3DV3 - SN3334; ConvF(4.84, 4.84, 4.84); Calibrated: 11/17/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1415; Calibrated: 11/11/2015
Phantom: SAM Front; Type: SAM; Serial: 1686
Measurement SW: DASYS52, 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) = 7.20 W/kg
SAR( g) = 4.03 W/kg.
Deviation(1 g) =-0.25%

-3.67

-7.33

-11.00

-14.66

-18.33

0 dB = 5.08 W/kg = 7.06 dBW/kg

B6



PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: 1064

Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium: 2450 Body Medium parameters used:
f=2300 MHz; 6 = 1.77 S/m; & = 53.17; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 03-22-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.0°C

Probe: ES3DV3 - SN3351; ConvF(4.47,4.47, 4.47); Calibrated: 6/22/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1322; Calibrated: 8/24/2015
Phantom: SAM V5.0 Right; Type: QD0O00P40CD; Serial: 1647
Measurement SW: DASYS52, Version 52.8 (8);SEMCAD X Version 14.6.10 (7331)

2300 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) = 9.23 W/kg
SAR(1 g) = 4.68 W/kg
Deviation(1 g) = 2.86%

-4.08

-8.17

-12.25

-16.34

-20.42

0 dB = 6.05 W/kg = 7.82 dBW/kg

B7



PCTEST ENGINEERING LABORATORY, INC.

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 = 2.035 S/m; & = 51.219; p = 1000 kg/m’
Phantom section: Flat Section; Space = 1.0 cm

Test Date: 08-07-2015; Ambient Temp: 22.1°C; Tissue Temp: 21.9°C

Probe: ES3DV3 - SN3332; ConvF(4.31, 4.31, 4.31); Calibrated: 9/18/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1323; Calibrated: 9/17/2014
Phantom: SAM 5.0 front; Type: QD000P40CD; Serial: TP:-1648
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 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 10.3 W/kg
SAR(1 g) = 4.97 W/kg
Deviation (1g) =-4.05 %

—-4.34

-8.69

-13.03

17.38 . L

-21.7¢2

0 dB = 6.57 W/kg = 8.18 dBW/kg



PCTEST ENGINEERING LABORATORY, INC.

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 = 2.014 S/m; & = 53.983; p = 1000 kg/m’
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 03-10-2016; Ambient Temp: 22.8°C; Tissue Temp: 22.2°C

Probe: ES3DV3 - SN3351; ConvF(4.3, 4.3, 4.3); Calibrated: 6/22/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1322; Calibrated: 8/24/2015
Phantom: SAM V5.0 Right; Type: QD0O00P40CD; Serial: 1647
Measurement SW: DASYS52, 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 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Peak SAR (extrapolated) = 10.3 W/kg
SAR( g) = 5.02 W/kg
Deviation(1 g) =-3.28%

-4.37

-8.74

-13.11

-17.48

-21.85

0 dB = 6.57 W/kg = 8.18 dBW/kg

B9



PCTEST ENGINEERING LABORATORY, INC.

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

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

— 0

—-10.00

-20.00

-30.00

-40.00

-50.00

DUT: SAR Dipole 5 GHz; Type: DSGHzV2; Serial: 1191

Communication System: UID 0, CW; Frequency: 5300 MHz; Duty Cycle: 1:1

Medium: 5 GHz Body; Medium parameters used:
f=15300 MHz; 6 = 5.436 S/m; & = 46.955; p = 1000 kg/m3
Phantom section: Flat Section; Space = 1.0 cm

Test Date: 08-03-2015; Ambient Temp: 24.5°C; Tissue Temp: 23.4°C

Probe: EX3DV4 - SN3914; ConvF(4.33, 4.33, 4.33); Calibrated: 2/10/2015;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/31/2014
Phantom: SAM Sub ; Type: QD0O00P40CC; Serial: TP:1357

5300 MHz System Verification at 17.0 dBm (50 mW)
Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm

Peak SAR (extrapolated) = 17.3 W/kg
SAR(1 g) =4.14 W/kg
Deviation (1g) =3.63 %

0 dB = 10.2 W/kg = 10.09 dBW/kg

B10



PCTEST ENGINEERING LABORATORY, INC.

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

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

— 0

—-10.00

-20.00

-30.00

-40.00

-50.00

DUT: SAR Dipole 5 GHz; Type: DSGHzV2; Serial: 1191

Communication System: UID 0, CW; Frequency: 5500 MHz; Duty Cycle: 1:1

Medium: 5 GHz Body; Medium parameters used:
f=15500 MHz; 6 = 5.672 S/m; &, = 46.417; p = 1000 kg/m3
Phantom section: Flat Section; Space = 1.0 cm

Test Date: 08-03-2015; Ambient Temp: 24.5°C; Tissue Temp: 23.4°C

Probe: EX3DV4 - SN3914; ConvF(3.91, 3.91, 3.91); Calibrated: 2/10/2015;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/31/2014
Phantom: SAM Sub ; Type: QD0O00P40CC; Serial: TP:1357

5500 MHz System Verification at 17.0 dBm (50 mW)
Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm

Peak SAR (extrapolated) = 18.5 W/kg
SAR(1 g) =4.33 W/kg
Deviation (1g) =4.21 %

z

L

0 dB = 10.6 W/kg = 10.25 dBW/kg

B11
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Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

— 0

—-10.00

-20.00

-30.00

-40.00

-50.00

DUT: SAR Dipole 5 GHz; Type: DSGHzV2; Serial: 1191

Communication System: UID 0, CW; Frequency: 5800 MHz; Duty Cycle: 1:1

Medium: 5 GHz Body; Medium parameters used:
f=15800 MHz; 6 = 6.109 S/m; & = 46.184; p = 1000 kg/m3
Phantom section: Flat Section; Space = 1.0 cm

Test Date: 08-03-2015; Ambient Temp: 24.5°C; Tissue Temp: 23.4°C

Probe: EX3DV4 - SN3914; ConvF(4.01, 4.01, 4.01); Calibrated: 2/10/2015;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1333; Calibrated: 10/31/2014
Phantom: SAM Sub ; Type: QD0O00P40CC; Serial: TP:1357

5800 MHz System Verification at 17.0 dBm (50 mW)
Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm

Peak SAR (extrapolated) = 17.9 W/kg
SAR(1 g) = 4.05 W/kg
Deviation (1g) =3.85 %

0 dB = 10.1 W/kg = 10.04 dBW/kg

B12
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Zeughausstrasse 43, 8004 Zurich, Switzeriand ! /ﬁ\\\ S  swiss Calibration Service
iy
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

Certificate No: D750V3-1046_Feb15™

Calibration date: February 19,2015 1

This calibration cerlificate documents the traceability to national standards, which reafize the physicat units of measurements (sh.
The measurements and the uncertaintles with confidence probability are given an the foliowing pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for cafibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) QOct-15

Power sensor HP B4B1A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B481A MY41092317 07-Oct-14 {No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 {No. 217-01918} Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01821) Apr-15

Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. £S$3-3205_Dec14) Dec-15

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

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

RAF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13}) In house check: Oct-16
Network Analyzer HP B753E US37390585 54206 18-0ct-01 (in house check Oct-14) in house check: Cct-15

_ Funciion Signature _

Calibrated by:

Approved by:

Issued: February 19, 2015

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

Certificate No: D750V3-1046_Feb15 Page 10of 8



Calibration Laboratory of Sy,

S\\\_\\;J///’; Schweizerischer Kalibrierdienst
Schmid & Partner ilﬁé Service suisse d‘étalonnage
Engineering AG ] ) ;//—/_%\3 Ser_vizio svl.rizzero di tarfatura
Zeughausstrasse 43, 8004 Zurich, Switzerland A /ﬁ\\\v‘ Swiss Calibration Service
M
Accredited by tho 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) 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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

Certificate No: D750V3-1046_Feb15 Page 2 of 8




Measurement Conditions

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

DASY Version DASY5 \V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

750 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+0.2) °C 41.6+£6% 0.90 mho/m + 6 %
Head TSL temperature change during test <0.5°C - wmnm
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured

250 mW input power

2.03 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

8.04 Wkg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.33 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.28 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 55.5 0.98 mho/m
Measured Body TSL parameters (22.0+0.2)°C 53.9+86 % 0.98 mho/m +86 %
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

2.12Wikg

SAR for nominal Body TSL parameters

normalized fo 1W

8.29 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.39 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

5.47 W/kg = 16.5 % (k=2)

Certificate No: D750V3-1046_Feb15
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Appendix (Additional assessments outside the scope of SC50108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 558+ 1.5Q
Return Loss -24.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.4Q-13jQ

Return Loss -345dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.038 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 02, 2011
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DASY5 Validation Report for Head TSL

Date: 18.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1046

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz; ¢ = 0.9 S/m; & = 41.6; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:

e Probe: ES3DV3 - SN3205; ConvF(6.44, 6.44, 6.44), Calibrated: 30.12.2014;

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 4.9L; Type: QDO0O0P49AA; Serial: 1001

DASY52 52.8.8(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 = 52.99 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.02 W/kg

SAR(1 g) = 2.03 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) =2.37 W/kg

7.20

9.60

i _12.00

0dB = 2.37 W/kg = 3.75 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 19.02.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1046

Communication System: UID 0 - CW; Frequency: 750 MHz

Medium parameters used: f =750 MHz; ¢ = 0.98 S/m; €, = 53.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration: )
e Probe; ES3DV3 - SN3205; ConvF(6.21, 6.21, 6.21_); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
¢ Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001
s DASY5252.8.8(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=5Smm, dy=5mm, dz=5>mm

Reference Value = 52,00 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.10 W/kg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.46 W/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (8AS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
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Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D835V2-4d119_Apri15

[CALIBRATION CERTIFICATE ]

Object

Calibration date:

Calibration procedure(s)

D835V2 =:SN:4d119

QA CAL-05:v9

Calibration procedure:

April 13, 2015 -

Calibration Equipment used (M&TE critical for calibration)

for dipole validation kits above 700 MHz H29)

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

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

NV

Approved by:

Katja Pokovie -

- -Laboratory Technician

. Technical Managet "

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

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

Power sensor HP 84814 US37292783 07-Oct-14 (No. 217-02020) Cet-15

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

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 18-Aug-14 {No. DAE4-601_Aug14) Aug-15

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

RF generator R&S SMT-08 100005 04-Aug-88 (in house check Oct-13) tn house check: Cct-16

Network Analyzer HP 8753F US37390585 S4206 18-0ct-01 (in house check Oct-14) In house check: Oct-15
Name Function Signature

Calibrated by: Israe Elnaoug. 1 *

e @i
= =

Issued: April 18, 2015

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

Certificate No: D835V2-4d119_Apri5
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Callbfat:on Laboratory of {\\‘\\\‘_\.—///’73 Schweizerischer Kalibrierdienst

Schmid & Partner ib\é—i——/mé Service suisse d'étalonnage
Engineering AG S ,/—;_——__\-—-\ = Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland A /ﬁ‘\‘:@ 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
Muttilateral Agreement for the recognition of calibration cettificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM X,V,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 62209-1, "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) KDB 865664, “SAR Measurement Requirements for 100 MMz to 6 GHZ”

Additional Documentation:
d} DASY4/5 System Handbook

Methods Applied and interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
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.

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

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

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

» 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: D835V2-4d11 9_Apri5 Page2of 8



Measurement Conditions

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

DASY Version DASYS v52.8.8

Extrapolation Advanced Exirapolation

Phantom Medular 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 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0+0.2) °C 4096 % 0.94 mho/m = 6 %

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

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

SAR measured 250 mW input power 2.43 W/kg

SAR for nominal Head TSL parameters

normalized to TW

9.38 Wrkg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input pawer

1.57 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.11 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 552 0.97 mho/m
Measured Body TSL parameters (22.0x0.2)°C 554 6% 1.01 mho/m+6 %
Body TSL temperature change during test <05°C man -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.37 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

9.20 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

6.06 W/kg = 16.5 % (k=2)

Certificate No: D835V2-4d1 19_Apri5
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 502Q-22i0

Return Loss -33.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.7 Q2 -4.9iQ

Return Loss -25.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.386 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 1o 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 June 29, 2010
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DASYS Validation Report for Head TSL

Date: 13.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d119

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

Medium parameters used: f = 835 MHz; 6 =0.94 S/m; ¢, = 40.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY352 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.2, 6.2, 6.2); Calibrated: 30.12.2014;

* Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 1 8.08.2014

Phantom: Flat Phantom 4.9L; Type: QDO0OP49AA; Serial: 1001

DASY52 52.8.8(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 = 56.77 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.64 Wrkg

SAR(1 g) = 2.43 W/kg; SAR(10 g) =157 W/kg

Maximum value of SAR (measured) = 2.85 Wikg

0 dB =2.85 W/kg = 4.55 dBW/kg

Certificate No: D835V2-4d119_Apr15 Page 5 of 8



Impedance Measurement Plot for Head TSL

13 Apr 2015 13:42:59
EHE =411 11U Fs 238,213 ¢ ~24682 & B8B.237 eF $35.680 B89 MHz
e

Oel

Ca

Fre g o
16 .

Hld T

CHZ 514 LOG S _dB/ REF -2@ dB 2-33,275 dE 820.008 ABB MHz

T T

N o
Ca \

Fi ; (’{f
159 i

Hld ’i'lll

START BIS.008 0BG MHz . STOP 1 835,009 BAA MH=

Certificate No: D835V2-4d11 S _Apris Page 6 of 8



DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d119

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

Medium parameters used: f = 835 MHz; o =1.01 S/m; &, = 55.4; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1D
DASY52 Configuration:

» Probe: ES3DV3 - SN3205; ConvF(6.17, 6.17, 6.17); Calibrated: 30.12.2014:

b

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 13.04.2015

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 .44 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 3.52 Wikg

SAR(1 g) =2.37 Wikg; SAR(10 g) = 1.55 Wikg
Maximum value of SAR (measured) = 2.77 Wikg

-4.80

720

-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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Accredited by the Swiss Accreditation Service (SAS)
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Schweizerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura
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SCS 0108

Certificate No: D1900V2-5d141_Apr15 .

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D1900V2 - SN:5d141 ..

QA CAL-05.v9"

Callbratlon procedure fbr dlpole valldatlon klts above 700 MHz

April 14,2045 = o

Calibration Equipment used (M&TE critical for calibration)

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

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

429

PN

Calibrated by:

Approved by:

Ciaudio:Leﬁble'r e

Katja Pokovic

<" Techhical Manager =~ -

- Laboratory Technician °

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

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

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

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

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

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

Type-N mismatch combination SN: 6047.2 /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 # Check Date (in house) Scheduled Check

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

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

Sugnahége\&\

Issued: April 14, 2015

Certificate No: D1900V2-5d141_Apr15
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
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) 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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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.

e FElectrical 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.

e 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%.

Certificate No: D1900V2-5d141_Apri5 Page 2 of 8



Measurement Conditions
DASY system configuration, as far as not given 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 1900 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL. parameters (22.0+0.2) °C 386x6% 1.37 mho/m+=6 %

Head TSL temperature change during test <(.5°C e e
SAR result with Head TSL

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

SAR measured 250 mW input power 9.93 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

39.9 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.20 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

20.9 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 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 528x6% 1.50 mho/m =6 %
Body TSL temperature change during test <0.5°C - -
SAR resuit with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.94 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

40.0 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.29 Wikg

SAR for nomina! Body TSL parameters

normalized to 1W

21.2 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-5d141_Apri5
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 5300 +4.6jQ

Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4820 +56jQ

Return Loss -24.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 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 March 11, 2011
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DASYS5 Validation Report for Head TSL

Date: 14.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d141

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

Medium parameters used: f = 1900 MHz; o = 1.37 S/m; &, = 38.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-201 1)

DASYS5?2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5, 5, 5); Calibrated: 30.12.2014;

Sensor-Surface: 3mm (Mechanical Surface Detection)

L]

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDO0CP50AA; 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 = 98.18 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.93 W/kg; SAR(10 ) = 5.2 W/kg

Maximum value of SAR (measured) = 12.5 Wikg

0dB =125 W/kg = 10.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 14.04.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d141

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

Medium parameters used: f = 1900 MHz; ¢ = 1.5 S/m; g = 52.8; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:

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

>

L

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

L]

DASYS52 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) = 16.9 W/kg

SAR(1 g) = 9.94 W/kg; SAR(10 g) = 5.29 Wikg

Maximum value of SAR (measured) = 12.5 Wikg

0dB=12.5 W/kg = 10.97 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client P._C:ﬁT_e_S_t S R Certificate No: D2450V2-719_Augi4

Object D2450v2 - SN: 719

Calibration procedure(s) QA CAL-05.v9 = - ST -
Callbranon procedure for dipole vaildatlon klts above 700 MHz

Calibration date: August 11, 2014 o ' ' J '0\{’

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Gal Date (Certificate No.) Scheduled Calfibration

Power meter EPM-442A GB37480704 09-Oct-13 (No. 217-01827) Oct-14

Power sensor HP 8481A 1837292783 09-Qct-13 (No. 217-01827) Oct-14

Power sensor HP 8481A MY41082317 09-Qct-13 (No. 217-01828) Oct-14

Reference 20 dB AHienuator SN: 5058 {20k) 03-Apr-14 (No. 217-01918) Apr-15

Type-N mismatch combination SN: 5047.2 /06327 03-Apr-14 (No. 217-01921) Apr15

Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SN: 601 30-Apr-14 (No. DAE4-601_Apri4) Apr-15

Secondary Standards ID# Check Date (in house) Scheduted Check

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

Network Analyzer HP B753E US37390585 54206 18-Oct-01 {in house check Oct-13) In house check: Oct-14

Name Function Slgnature

Callbrated by Michael Weber : o o :Laberat_o_r_y Techniclan . /lf/

Approved by. Katia Pokovic 3 ; " Technical Manager .~ © - . -"?f"/'y///) : é”"/ .
-

Issued: August 12, 2014

This calibration certificate shall not be reproduced excepi in full without written approval of Ihe laboratory.
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Calibration Laboratory of N2 Schweizerischer Kalibrierdienst

. SN,
Schmid & Partner il\\\:///;: Service suisse d'étalonnage
Engineering AG ;//——-/;:-\\.:5 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ", /7;—\\\\\\* Swiss Calibration Service
el faday
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

« 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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Mieasurement Conditions

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

DASY Version DASY5 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 380+6% 1.82 mho/m 6 %

Head TSL temperature change during test <05°C - s
SAR result with Head TSL

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

SAR measured 250 mW input power 13.2 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

52.1 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.09 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.2 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 52.7 1.95 mho/m
Measured Body TSL parameters {22.0 £ 0.2) °C 505+6% 2.02 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 13.3 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

51.8 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.10 W/kg

SAR for nominal Body TSL parameters

normalized to TW

24.0 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-719_Aug14
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5490 +3.0jQ2
Return Loss -252dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.8 1 +58jQ
Return Loss -24.7 dB

General Antenna Parameters and Design

Etectrical 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 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 overali 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
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DASYS5 Validation Report for Head TSL

Date: 11.08.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MIlz; Type: D2450V2; Serial: D2450V2 - SN: 719

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

Medium parameters used: f = 2450 MHz; ¢ = 1.82 S/m; & = 38; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvEF(4.53, 4.53, 4.53); Calibrated: 30.12.2013;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics; DAE4 Sn601; Calibrated: 30.04.2014
o Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001

o DASY5252.8.8(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 = 101.6 V/m; Power Dritt = 0.03 dB

Peak SAR (extrapolated) = 27.5 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6,09 W/kg

Maximum value of SAR (measured) = 17.4 W/kg

-15.00

L 20.00

-£5.00

0dB = 17.4 Wikg = 12.41 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 11.08.2014
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; ¢ = 2.02 S/m; & = 50.5; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.35, 4.35, 4.35); Calibrated: 30.12.2013;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2014
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002

e DASY5252.8.8(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 = 96.08 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) =27.9 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.1 Wikg

Maximum value of SAR (measured) = 17.6 W/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner ﬁt’: Service suisse d'étalonnage
Engineering AG 2 ,———\% Setvizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘r Swiss Calibration Service
"u[,;,\\\\\
Accredited by the Swiss Accreditation Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Acereditation Service |s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

cient  PCTest ' Cortificate No: D5GHzV2-1191_Sepi14

CALIBRATION CERTIFICATE

Object D5GHzV2 - SN:1191

Calibration procedure(s} QA CAL-22.v2 s e ' o CC
Callbration procedure tor dlpo[e vahdation klts between 3-6 GHz WG

Callbration date: September 25, 2014

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

All calibralions have been conducted in the closed laboratory tacility: environmeht'tempara{u_re {22 £ 3)°C and humidity < 70%.

Calibration Equipment used (MATE ciitical for callbration)

Primary Slandards DA Cal Date (Cérificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 09-Oct-13 (No. 217-01827) Qct-14
Power sensor HP 84814 US37202783 09-0ct-13 {No. 217-01827) - Qct-14
Power sensor HP 8481A MY41082317 09-0ct-13 {No, 217-01628) Oct-14
Relerenca 20 dB Aftenuator SN: 5058 (20k) 03-Apr-14 {No. 217-01918) Apr-15
Type-N imismatch combination SN: 5047.2 f 06327 03-Apr-14 {No. 217-01921) Apr-15
Reference Probs EX3DV4 SN: 3503 30-Dec-13 {No. EX3-3503_Dect3) Dac-14
DAE4 . SN: 601 18-Aug-14 {No. DAE4-601_Augtd) Aug-156
Secondary Standards D # Chack Date {in house) Scheduled Check
RF generator R&S SMT-06 100005 04-Aug-89 (int house check Oct-13) In house check: Oct-16
Networlk Analyzer HP 8753E US37390585 84206 18-Oct-01 {in house chack Oct-13) In house check: Oct-14
™
Name Funclion _ ignat

Calibrated by: Claudio Leybler *-- - " _-'LﬁboialeryTechn!cian_

' Approved by: Kelja 'quq'vic_ - o Techn"[_c'al Ma'nager'

Issued: September 25, 2014

This calibration cerlificate shall not be reproduced except in full without writlen approval of tha taboratory.
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Accredited by the Swiss Accraditation Servica (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

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) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to
6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to determine
the Specific Absorption Rate (SAR) for including accessories and multiple transmitters”,
March 2010

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

c) |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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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,

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly betow 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.

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

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

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

e 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 syslem configuration, as far as not g

lven on page 1.

DASY Version DASYS5 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 =14 mm

Graded Ratio = 1.4 {Z direction)

Freguency

5200 MHz £ 1 MHz
5300 MHz + 1 MHz
5500 MHz £ 1 MHz
5600 MHz + 1 MHz

5800 MHz = 1 MH=z

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permiitivity Conductivity
Nominal Head TSL parameters 22,0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 3496 % 4.54 mho/m £6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® {1 g) of Head TSL. Condition
SAR measured 100 mW input power 8.17 Wilkg

SAR for nominal Head TSL parameters

normalized to 1W

81,1 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.33 Wikg

SAR for nominal Head TSL parameters

nomalized fo 1W

23.1 Wikg % 19.5 % (k=2)

Certificate No: D5GHzV2-1191_Sepi4
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Head TSL parameters at 5300 MHz

The following parameters and calculations weré applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.76 mho/m
Measured Head TSL parameters (22.0 £ 0.2} °C 34.8:6% 4.64 mhofm £ 6 %
Head TSL temperature change during test <{05°C
SAR result with Head TSL. at 5300 NiHz
SAR averaged over 1 cm® {1 g} of Head TSL. Condition
SAR measured 100 mW Input power 8.64 W/kg

SAR for nominal Head TSL paramsters

norrmalized to TW

85.8 W/ kg x19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.47 Wikg

SAR for nominal Head TSL paramaters

normalizé_d to 1W

24.5 Wi +19.5 % (k=2}

Head TSL parameters at 5500 MHz

The following parameters and calculations wetre applied.

Temperattire Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.6 4.96 mho/m
Measured Head TSL parameters _ (22.0 £0.2) °C 345+6 % 4,83 mho/m £ 6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.3 W/ky

SAR for nominal Head TSL parameters

normalized to 1W

88.6 Wikg % 19,9 % (k=2)

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

condition

SAR measured

100 mW input power

2.54 W/lkg

SAR for nominal Head TSL parameters

riormalized to TW

25.2 Wikg  19.5 % (k=2)

Certificate No: D5GHzV2-1191_Sepi4
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Head TSL parameters at 5600 MHz

The following parameters and calculations wete 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 344x6% 4.93 mho/m + 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5600 MHz
SAR averagad over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.76 Wilg

SAR for nominal Head TSL parameters

notmalized o 1W

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

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

condition

SAR measured

100 mW input power

2,49 W/kg

SAR for nominal Head TSL paramstets

normalized to 1W

24.7 Wikg = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22,0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 34.1+6% 5.14 mho/m £ 8 %
Head TSL temperature change during test <05°C
SAR result with Head TSL. at 5800 MiHz
SAR averaged over 1 cm® (1 @) of Head TSL Condition
SAR measured 100 mW input power 8.30 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

82.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 ecm® {10 g) of Head TSL

condition

SAR measured

100 mW input power

2.35 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

23.3 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1191_Sep14
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Body TSL parameters at 5200 MHz

The following parameters and calculations wers applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 49.0 5.30 mho/m
Measured Body TSL parametets {22.0 £0.2) °C 471 +6% 5.40 mho/m = 6 %
Body TSL temperature change during test <05°C - s
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measurad 100 mW input power 7.84 W/kg

SAR for nominal Body TSL parameters

normallzed 1o 1W

77.8 W/ikg £ 19.9 % (le=2)

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

condition

SAR measured

100 mW input power

2.18 Wrkg

SAR for nominal Body TSL parameters

normalized to 1W

21.6 W/kyg = 19.5 % {k=2})

Body TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TS\ parameters 22.0°C 48.9 5.42 mho/m
Measured Body TSL parameters (22.0£0.2)°C 46.9+6% 5,53 mho/m 6 %
Body TSL iemperature change during test <05°C —rne
SAR result with Body TSL. at 5300 MHz
SAR averaged over 1em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.05 Wikg

SAR for nominal Body TSL parameters

notmalized to 1W

79.9 Wikg + 19.8 % (k=2)

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

condition

SAR measured

100 mW input power

2.26 Wikg

SAR for nominal Body TSL parameters

normatized to 1W

22.3 Wikg = 18,5 % {lt=2)

Certificate No: D5GHzV2-1191_Sepi4
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Body TSL parameters at 5500 Mtz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nomina! Body TSL parameters 22.0°CG 48.6 5.65 mho/m
Measured Body TSL parameters (22.0+0.2)°C 46.6 + 6% 5.79 mho/m + 6 %
Body TSL temperature change during test <05°C mnen
SAR result with Body TSL at 5500 iHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.37 W/kg

SAR for nominal Body TSL parameters

normalizad to 1W

83.1 Wikg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.32 Wikg

SAR for nominal Body TSL paramelers

normalized to 1W

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

Body TSL parameters at 5600 MHz

The following parameters and calculations were apphied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5,77 mho/m
leasured Body TSL parameters (22.0 £0.2) °C 4646 % 5.93 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL. at 5600 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.48 Wikg

SAR for nominal Bedy TSL parameters

normalized to 1W

84.1 Wiky = 19.9 % (k=2)

condition

SAR measured

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

100 mW input power

2.35 W/kg

SAR for nominal Bedy TSL parameters

normalized to TW

23.3 Wrky = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and caleulations were applied.

_ Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2)°C 46.1 £ 6 % 6.21 mho/m %6 %
Body TSL temperature change during test <0.5°C

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.86 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

768.0 W/ka = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

217 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.5 Wikd = 19,5 % (k=2)
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Appendix (Additional assessments outside the scope of SC5108)

Antenna Parameters with Head TSL at 5200 MHz

impedance, transforimed to feed point 51.8Q-99[0
Retum Loss -20.1dB
Antenna Parameters with Head TSL at 5300 MHz
Impedance, transformed to feed point 545Q-15jQ
Retumn Loss -26.8 dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed to feed point 496Q-20iQ
Return Loss -33.9dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed to feed point 56.5Q-44i0
Return Loss -22.7dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 56.6Q+44]Q
Return Loss -22.6dB
Antenna Parameters with Body TSL at 5200 MHz
Impedance, transformed to feed point 51.9Q-8.1jQ
Return Loss -218dB
Antenna Parameters with Body TSL at 5300 MHz
Impedance, transformed to feed point 5450+ 010
Return Loss -27.3dB
Antenna Parameters with Body TSL. at 5500 MHz
Impedance, transformed to feed point 502Q-0.6 Q2
-43.8dB

Return Loss _

Cortlficate No: DEGHzV2-1191_Sepi4
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 57.50-3.2i
Return Loss _ -22.4 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 5720+ 52iQ
Retuin Loss : -21,7dB

General Antenna Parameiers and Design

Electrical Delay (one direction) 1.202 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
sacond 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
*Maasurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on April 01, 2014
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DASYS5 Validation Report for Head TSL
Date: 25.09,2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN:1191

Communication System: UID 0 - CW; Frequency; 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: £ = 5200 MHz; ¢ = 4.54 S/m; g, = 34.9; p = 1000 kg/m

Medium parameters used: f = 5300 MHz; ¢ = 4.64 S/m; &= 34.8; p = 1000 kg/m

Medium parameters used: £ = 5500 MHz; ¢ = 4.83 S/m; &, = 34.5; p = 1000 kg/m

Medium paraineters used: £ = 5600 MHz; ¢ = 4.93 S/m; &= 34.4; p = 1000 icg/m

Medium parameters used: f = 5800 MHz; ¢ = 5.14 S/m; &, =34.1, p = 1000 kg/m

Phantom section: Flat Section

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

DASY52 Configuration:

o Probe: EX3DV4 - SN3503; ConvF(5.52, 5.52, 5.52); Calibrated: 30.12.2013, ConvI¥(5.2, 5.2, 5.2);
Calibrated: 30.12.2013, ConvE(5.01, 5.01, 5.01); Calibrated; 30.12.2013, ConvF(4.86, 4.86, 4.86),
Calibrated: 30.12.2013, ConvF(4.91, 4.91, 4.91); Calibrated: 30.12.2013;

e Setisor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

o Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial: 1001
o  DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=].4mm

Reference Value = 65,20 V/m; Power Drift = 0.04 dB

Pealk SAR (extrapolated) = 30.0 W/kg

SAR(1 g) = 8.17 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 18.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.90 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 32.7 W/kg

SAR(1 g) = 8.64 W/lkg; SAR(10 g) = 2.47 W/kg

Maximum value of SAR (measured) = 19,8 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube {: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.91 V/m; Power Drift = 0,09 dB

Peak SAR (extrapolated) = 35.3 W/kg

SAR(1 g) = 8.93 W/kg; SAR(10 g) = 2.54 W/kg

Maximum value of SAR (measured) = 20.9 W/kg

Certificate No: DEGHzV2-1191_Sep14 Page 110t 16




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

Reference Value = 65.29 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 34.8 W/kg

SAR(1 g) = 8,76 Wikg; SAR(10 g) = 2.49 W/kg

Maximum value of SAR (measured) = 20.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=dmmn, dy=$nm, dz=1.4mm

Reference Value = 62,74 V/m; Power Drifl = 0,06 dB

Peak SAR (extrapolated) = 34.4 Wikg

SAR(1 g) = 8.3 W/kg; SAR(10 g) = 2.35 W/kg

0dB = 19.8 W/kg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 24.09.2014

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1191

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5300 MHz, Frequency: 5500
MHz, Frequency: 5600 MHz, Frequency: 5800 MHz

Medium parameters used: £ = 5200 MHz; ¢ = 5.4 S/m; . = 47.1; p = 1000 kg/m3

Medium parameters used: £ = 5300 MHz; ¢ = 5.53 S/in; &, = 46.9; p = 1000 1(g/m3

Medium parameters used: f = 5500 MHz; ¢ = 5.79 S/m; g, = 46.6; p = 1000 kg/m:s

Medium parameters used: f = 5600 MHz; o = 5.93 S/m; & = 46.4; p = 1000 kg/m’

Medium parameters used: f= 5800 MHz; ¢ = 6.21 S/m; g, =40.1; p = 1000 kg/m"

Phantom section; Flat Section

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

DASY52 Configuration:

o Probe; EX3DV4 - SN3503; ConvE(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.70, 4.76,
4,76); Calibrated: 30.12.2013, ConvF(4.52, 4.52, 4.52); Calibrated: 30.12.2013, ConvF(4.3, 4.3, 4.3),
Calibrated: 30.12,2013, ConvF(4.47, 4,47, 4.47); Calibrated: 30.12.2013;

e Sensor-Surface: | 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 18.08.2014

o Phantom: Flat Phantom 5.0 (back); Type: QDO0OOP50AA; Serial: 1002
o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.46 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.7 W/kg

SAR(1 g) = 7.84 W/kg; SAR(10 g) = 2,18 W/kg

Maximum value of SAR (measured) = 18.5 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.42 V/m; Power Drift = 0.03 dB

Pealk SAR (extrapolated) = 32.1 Wiig

SAR(1 g) =8.05 W/kg; SAR(10 g) = 2,25 W/kg

Maximum value of SAR (imeasured) = 19.1 W/kg

Dipole Calibration for Body Tissue/Pin=1060mW, dist=10mm, £=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube §: Mcasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.44 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 35.8 Wikg

SAR(1 g) = 8.37 W/kg; SAR(10 g) = 2.32 W/kg

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

Certificate No: D5GHzV2-1191_Sep14 Page 14 of 16




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

Reference Value = 60,44 V/m; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 37.0 W/kg

SAR(1 g) = 8.48 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 20.9 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=[.4mm

Reference Value = 56,69 V/imn; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 36.4 W/kg

SAR(1 g) = 7.86 W/kg; SAR(10 g) = 2.17 W/kg

Maximum value of SAR (measured) = 19.7 Wikg

-12.00
-18.00

-24.00

20,00

0dB = 19.7 W/kg
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Impedance Measurement Plot for Body TSL
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Object

Calibration procedure(s) : CC

- ifsons

‘January 20, 2015

Calibration date:

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

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

Calibration Equipment used (M&TE critical for calibration)

Approved by:

Primary Standards (3] Cal Date (Certificate No.) Scheduted Calibration

Power meter E44198 (GB41293874 03-Apr-14 (No. 217-01911) Apr-15

Power sensor E4412A MY41498087 03-Apr-14 {No. 217-01811) Apr-15

Reference 3 dB Attenuator SN: 55054 (3¢) 03-Apr-14 (No. 217-01915) Apr-18

Reference 20 dB Altenuator SN: 85277 (20x} 03-Apr-14 (No. 217-01919) Apr-15

Reference 30 dB Attenuator SN: 85129 (30b) 03-Apr-14 {No. 217-01820) Apr-15

Reference Probe ES3DV2 SN: 3013 30-Dec-14 (No. ES3-3013_Dec14) Dec-16

DAE4 SN: 660 14-Jan-15 (No. DAE4-660_Jan15) Jan-16

Secondary Standards 0 Check Date {in house) Scheduled Check

RF generator HP 8648C 1J53642101700 4-Aug-99 {in house check Apr-13) In house check; Apr-16

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

Galibrated by: ' lsraElnaqu .

Issued: January 22, 2015

This calibration certificate shall not be reproduced except In full without written approval of the tahoratory.
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Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
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 ¢ ¢ rotation around probe axis
Polarization & 9 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

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

Methods Applied and Interpretation of Parameters:
»  NORMx,y,z Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMAX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E2-fieid
uncertainty inside TSL {see below ConvF).

o NORM(fx,y,z = NORMx,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.

e DGPx,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.

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

o Axy.z Bxy,z Cxy,z Dxy.z VRxy,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.

e 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 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 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.

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

e 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).
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ES3DV3 — SN:3213 January 20, 2015

SN:3213

Manufactured:  October 14, 2008
Calibrated: January 20, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: ES3-3213_Jan1b Page 3 0f 13




ES3DV3- 5N:3213

January 20, 20156

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3213

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2}
Norm (uVA(V/im)*)* 1.49 1.37 1.34 +10.1%
DCP (mV)"® 99.9 101.8 101.4
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc™
dB dBvv dB mv (k=2)

0 cw X 0.0 0.0 1.0 0.00 1698 | %38%

Y 0.0 0.0 1.0 215.4

Z 0.0 0.0 1.0 214.5
10010- SAR Validation (Square, 100ms, 10ms) X 1.84 57.8 10.2 1000 | 47.4 +1.9 %
CAA

Y 1.82 58.6 10.3 44.3

z 1.65 57.3 9.2 44,2
10011- UMTS-FDD (WCDMA) X 3.32 66.8 18.5 2.91 1358 | *05%
CAB

Y 3.18 66.4 18.2 127.9

Z 3.21 66.5 18.2 128.1
10012- [EEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 2.90 68.1 18.4 1.87 1372 | 0.7 %
CAB Mbps)

Y 2.97 9.2 19.0 130.1

Z 2.80 8.0 18.4 129.9
10013~ IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 11.40 71.2 23.7 9.46 135.1 +3.8 %
CAB OFDM, 6 Mbps)

Y | 11.25 71.3 23.9 124.2

Z | 1096 70.3 232 124.8
é%oém- GSM-FDD {TDMA, GMSK) X | 18.25 96.6 272 9.39 1404 | #1.7%

Y | 21.48 99.9 28.2 133.3

yd 11.76 89.4 24.5 127.3
10023- GPRS-FDD (TDMA, GMSK, TN 0) X 13.12 91.7 26.0 9.57 126.4 1.9 %
DAB

Y | 17.05 95.2 26.6 127.3

Z 8.91 B5.2 23.3 118.8
10024- | GPRS-FDD (TDMA, GMSK, TN 0-1) X | 3478 100.0 25.2 656 | 1164 | £1.7%
DAB

Y | 33.37 99.5 24.8 111.7

Z | 3411 99.5 24,8 110.5
10027~ GPRS-FOD (TDMA, GMSK, TN 0-1-2) X 37.18 99.7 24.0 4.80 131.2 +1.7%
DAB

Y | 4491 99.8 23.3 1274

Z | 4151 99.7 232 125.0
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | x | 48.95 995 294 3.55 1409 | 1.7 %
DAB

Y | 67.41 99.8 215 137.8

Z | 56.45 100.0 21.9 135.0
é{ﬁz- [EEE 802.15.1 Blustooth (GFSK, DH5) X | 20.23 90.3 221 116 111.3 1.2

Y | 3272 99.5 20.6 109.6

Z | 4857 100.0 20.0 108.8
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.60 67.9 20.0 5.67 144.6 +1.2 %
CAB MHz, QPSK)

Y 6.55 68.2 20.2 142.7

Z 6.50 67.8 19.9 141.5
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10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 10.34 75.7 26.2 9.29 133.2 2.5 %
CAB MHz, QPSK)

Y 10.31 76.5 26.9 128.2

Z 9.74 74.5 25.6 127.1
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.50 67.6 20.0 5.80 142.8 1.2 %
CAC MHz, GPSK)

Y 6.41 67.7 201 140.3

z 6.41 67.6 19.9 140.2
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.36 69.2 21.6 8.07 132.8 +2.7 %
CAB BPSK)

Y 10.42 69.7 21.9 131.4

Z 10.22 69.1 214 130.0
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 9.65 746 258 9.28 127.9 +2.5 %
CAB QPSK)

Y 9.66 75.6 26.7 123.7

z 9.14 73.6 25.3 122.7
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 6.14 66.9 19.6 5.75 139.3 +1.4 %
CAC QPSK)

Y 6.08 67.2 19.9 138.5

Z 6.05 66.9 19.6 137.3
101860~ LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.58 67.5 19.9 5.82 144.3 1.4 %
CAB QPSK)

Y 6.54 67.8 20.1 143.7

zZ 6.50 67.5 19.8 142.1
101692- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 4.93 66.1 19.3 573 120.6 +0.9 %
CAB QPSK)

Y 4.93 66.7 19.8 120.9

zZ 4.85 66.3 19.5 118.9
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 8.93 79.5 28.6 9.21 140.8 +2.5%
CAB QPSK)

Y 9.60 82.9 30.6 139.9

Z 8.30 78.2 27.9 136.6
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4.90 66.0 19.3 572 118.8 +0.9 %
CAC QPSK}

Y 4.93 66.8 19.8 120.2

Z 4.81 66.1 19.3 116.6
10181- I.TE-FDD (SC-FDMA, 1 RB, 15 MHz, X 4.92 66.1 19.3 572 119.0 0.9 %
CAB QPSK)

Y 492 66.6 19.8 120.5

Z 4,77 65.8 19.2 115.8
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 9.93 68.7 214 8.10 125.0 225 %
CAB BPSK)

Y 10.06 69.4 21.9 128.3

Z a.78 68.5 21.2 120.5
100225- UMTS-FDD (HSPA+) X 6.66 65.7 18.8 5.97 106.5 +0.9 %

AB

Y 6.81 66.6 19.3 112.3

Z 6.64 66.0 18.9 108.0
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 8.91 79.4 285 9.21 141.4 2.2 %
CAB QPSK)

Y 9.39 82.3 304 146.7

Z 8.40 78.5 28.2 141.2
10252- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 8.84 73.3 25.2 9.24 1191 2.7 %
CAB QP3K)

Y 8.94 74.6 26.3 118.6

Z 8.39 72.4 247 i14.0
10267~ LTE-TDD (SC-FDMA, 100% RB, 10 X 9.62 74.6 25.8 9.30 126.2 +2.7 %
CAB MHz, QPSK)

Y 9.77 76.0 26.9 126.1

zZ a10 734 25.2 121.4
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10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 4.43 66.4 18.5 3.96 132.5 0.7 %
CAB Rel8.4)

Y 4,37 66.6 18.6 134.1

Z 4.40 66.7 18.6 130.5
10291- CDMAZ000, RC3, SO55, Full Rate X 3.63 66.4 18.4 3.46 122.5 £0.5 %
AAB

Y 3.54 66.5 18.5 124.9

Z 3.55 66.3 18.3 121.4
10292- CDMA2000, RC3, S032, Full Rate X 3.49 65.9 18.1 3.39 125.1 +0.5 %
AAB

Y 3.52 66.7 18.6 126.1

z 3.51 66.5 18.4 123.8
10297- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X 6.49 67.6 19.9 5.81 143.1 1.4 %
AAA QPSK)

Y 6.49 68.0 20.3 142.3

z 6.42 67.6 19.9 144.3
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 7.08 68.1 20.2 6.06 147.6 1.7 %
AAA MHz, QPSK)

Y 7.09 68.7 20.7 148.2

z 7.03 68.3 20.4 149.8
10403- CDMA2000 {1xEV-DO, Rev. 0) X 4.66 67.4 18.4 3.76 135.3 0.5 %
AAB

Y 4.69 68.1 18.7 134.9

z 4.72 68.2 18.7 136.5
10404- CDMA2000 (1xEV-DO, Rev. A) X 4.58 G7.4 18.3 3.77 1334 0.5 %
AAB

Y 4.68 68.4 18.9 132.8

z 4.58 67.9 18.5 135.4
10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 2.41 65.7 17.2 1.54 131.4 +0.7 %
AAA Mbps, 99pc duty cycle)

Y 2.42 66.4 17.7 131.3

z 2.59 67.7 18.2 134.1
104186- IEEE 802.11g WiFi 2.4 GHz (ERP- X 10.06 68.0 215 8.23 127.6 27 %
AAA QFDM, 6 Mbps, 99pc duty cycle)

Y 10.12 69.5 22.0 126.3

Z 10.04 69.1 217 129.7

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 NormX,Y.Z do not affect the E*field uncertainty inside TSL {see Pages 7 and 8).

B Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the max. deviation from tinear response applying rectangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3213

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unct.

f(MHz)® | Permittivity" (sim)” ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.89 8.45 6.45 6.45 0.57 1.37 £12.0%
835 41.5 0.90 6.26 6.26 6.26 0.65 1.26 £12.0%
1750 40.1 1.37 5.22 5.22 5.22 0.47 1.47 +12.0%
1900 40.0 1.40 5.06 5.06 5.06 0.80 1.14 +12.0%
2450 39.2 1.80 4.54 4.54 4.54 0.78 1.22 £12.0 %
2600 39.0 1.96 4.33 4.33 4.33 0.80 1.28 +120%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY va.4 and higher (see Page 2), else it is restricted to + 5¢ MHz. The
uncertainty is the RSS of the CanvF uncertainty at calibration frequency and the uncertainty 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 & GHz frequency
validity can be extended fo + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (e and ) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and &) is resiricted 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 x 1% for frequencies below 3 GHz and below £ 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3213

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)® | Permittivity " (sim)F ConvFX | ConvFY | ConvFZ | Alpha® | (mm) k=2)
750 55.5 0.96 6.11 6.11 6.11 0.71 1.24 +12.0%
835 55.2 0.97 6.07 6.07 6.07 0.35 1.86 +12.0%
1750 53.4 1.49 4.93 4.93 4.93 0.51 1.47 +12.0 %
1900 53.3 1.52 4.72 4.72 4.72 0.80 1.20 +12.0%
2450 52.7 1.95 4.37 4.37 4.37 0.71 1.12 +£12.0%
2600 52.5 2.16 4.20 4.20 4.20 0.66 0.95 £12.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (ses Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncerlainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 54, 128, 150 and 220 MHz respectively. Above & GHz frequency
validity can be extended to = 110 MHz. .

F At frequencies below 3 GHz, the validity of tissue parameters {s and o) can be relaxed to £ 10% if liquid compensation farmula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters {s and a} is restricted to + 5%. The uncertainty Is the RSS of
the ConvF uncertainty for indicated farget tissue parameters.

& 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 the probe tip
diameter from {he boundary.
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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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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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Dynamic Range f(SAR¢.q)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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Conversion Factor Assessment
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3213

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle {°) -70.6
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 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3mm
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Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accredited by the Swiss Accreditation Service {SAS) Acereditation No.: SCS 0108

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

Gortictono: ESH3H9_Marts

Calibration procedure(s)
Calibration date: ‘March 19, 2015

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D Cal Date (Certificate No.} Scheduled Calibration
Power meter E44198 (GB41293874 03-Apr-14 (No. 217-01811} Apr-15

Power sensor E4412A MY41498087 03-Apr-14 {No. 217-01911) Apr-15

Reference 3 dB Attenuator SN: 55054 (3c) 03-Apr-14 (No. 217-01915) Apr-15

Reference 20 dB Attenuator SN 85277 (20x) 03-Apr-14 (No. 217-01919) Apr-15

Reference 30 dB Attenuator SN: §5129 (30b) 03-Apr-14 (No. 217-01920} Apr-15

Reference Probe ES3DV2 SN: 3013 30-Dec-14 (No. ES3-3013_Dec14) Dec-15

DAE4 SN: 660 i4-Jan-15 (No. DAE4-660_Jan15) Jan-16

Secondary Standards iD Check Date {in house) Scheduled Check

RF generator HP 8648C US36420U01700 4-Aug-99 (in house check Apr-13) in house check: Apr-16
Network Analyzer HP 8753E 1US37390685 18-Oct-01 (in house check Oct-14) In house check: Oct-15

Calibrated by:

Approved by:

Function

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

_ __Signature

issued: March 19, 2015
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Glossary:

TSL tissue simulating liquid

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

ABCD modulation dependent linearization parameters

Polarization ¢ « rotation around probe axis

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

i.e., 9 =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

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

Methods Applied and Interpretation of Parameters:
o NORMy,y,z: Assessed for E-field polarization 9 = 0 {f <900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMZX,y,z does not affect the E2-field
uncertainty inside TSL (see below ConvF).

s NORM(fix,y,z = NORMx,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.

e 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.

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

o  Ax.y.z Bxyz Cxyz Dxyz VRxyz: A B, C,Dare 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.

e 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 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 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.

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

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

e Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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SN:3319

Manufactured:  January 10, 2012
Calibrated: March 19, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Basic Calibration Parameters

Sensor X Sensor Y SensorZ Unc {k=2)
Norm (uV/(V/im)3* 112 1.08 1.15 £10.1%
DCP (mV)° 104.4 106.0 104.4
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unc"
dB dBvpv dB my (k=2)

0 Ccw X 0.0 0.0 1.0 0.00 176.1 £3.3%

Y 0.0 0.0 1.0 192.7

i 0.0 0.0 1.0 174.6
10010- SAR Validation {(Square, 100ms, 10ms) X 3.26 64.8 13.4 10.00 417 +1.9%
CAA

Y 266 62.2 1.7 39.5

Z 3.51 64.8 13,2 42.1
10041- [ UMTS-FDD (WCDMA) X | 347 68.1 19.1 291 | 1429 | 105%
CAB

Y 3.37 67.9 19.1 133.0

z 357 68.7 19.4 138.6
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.48 718 20.2 187 | 1439 | 0.7 %
CAB Mbps})

Y 3.23 70.9 19.9 134.6

Z 3.68 72.8 20.6 140.5
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 11.18 70.5 231 946 | 1434 | 33%
CAB OFDM, 6 Mbps)

Y 1 10,98 70.5 23.2 129.9

Z | 1119 70.8 23.1 138.8
10021- GSM-FDD (TDMA, GMSK) X | 15.55 92.7 26.1 939 | 1265 | #1.7%
DAB

Y | 21.21 98,0 27.2 142.0

Z | 1950 96.1 27.0 125.4
10023- GPRS-FDD (TDMA, GMSK, TN 0) X | 2354 100.0 28.4 957 | 1426 | *22%
DAB

Y | 23.24 99.9 28.0 137.4

Z | 2357 99.6 28.2 1397
10024~ GPRS-FDD (TDMA, GMSK, TN 0-1) X 17.00 90.2 22.7 6.56 128.9 +2.2 %
DAB

Y | 3520 997 24.9 148.2

Z | 3312 99.6 25.4 123.8
10027- | GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 4420 99.6 23.6 480 | 146.0 | =1.9%
DAB

Y | 49.99 99.9 23.0 136.8

Z | 4143 99.6 23.9 141.4
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3) | X | 46.56 99.7 227 355 | 1277 | #22%
DAB

Y | 5811 99.8 21.9 145.3

Z | 55.65 99.6 22.2 124.3
10032- IEEE 802.15.1 Bluetooth {(GFSK, DH5) X | 34.25 99.4 21.1 116 | 1403 | £1.7 %
CAA

Y | 4072 100.0 20.6 1357

Z | 45.39 100.0 20.8 136.4
10100- LTE-FDD {SC-FDMA, 100% RE, 20 X 6.30 67.1 19.5 567 | 1274 | #14%
CAB MHz, QPSK)

Y 6.58 68.4 20.3 149.0

z 6.55 68.0 19.9 146.3
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10103- LTE-TDD (3C-FDMA, 100% RB, 20 X 10.47 75.6 25.8 9.29 146.6 +3.0 %
CAB MHz, QPSK)

Y 10.18 75.8 26.3 136.2

yd 10.38 75.3 25.6 140.8
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.18 66.6 19.4 5.80 126.9 1.4 %
CAC MHz, QPSK)

Y 6.40 67.8 20.1 147.0

Z 6.44 67.6 19.9 145.7
101147- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 10.24 69.0 213 8.07 142.7 2.5 %
CAB BPSK)

Y 10.25 69.2 215 136.7

yd 10.16 68.8 21.2 136.6
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 9.85 74.8 25.6 9.28 140.8 3.0 %
CAB QPSK})

Y 9.49 74.7 25.9 130.5

yd 9.90 74.8 25.6 136.8
10154- LTE-FRD (SC-FDMA, 50% RB, 10 MHz, X 6.13 67.1 19.7 5.75 146.6 +1.4%
CAC QPSK)

Y 6.11 67.4 19.9 147.7

Z 6.12 67.1 19.7 142.3
10160- LTE-FDD {SC-FDMA, 50% RB, 15 MHz, X 6.33 66.7 19.4 5.82 128.9 +1.4 %
CAB QPSK)

Y 6.33 67.1 19.7 128.7

z 657 67.6 19.9 147.4
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 489 66.4 19.5 573 127.5 +1.2 %
CAB QPSK)

Y 4.99 67.5 20.2 149.3

yd 5.09 67.3 20.0 145.1
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 7.09 75.8 26.3 9.21 127.6 2.7 %
CAB QPSK)

Y 9.29 81.7 29.6 149.8

Z 8.04 75.8 26.3 123.6
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.08 67.3 20.0 5,72 149.3 +1.4 %
CAC QPSK)

Y 5.00 67.6 20.3 145.0

yd 5.09 67.3 20.0 145.0
10181~ LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 5.08 67.3 20.0 5.72 148.5 1.4 %
CAB QPSK)

Y 5.06 67.9 20.4 147 1

Z 5.11 67.4 20.0 144.8
10196- IEEE 802.11n (HT Mixed, 6.5 Mbps, X 9.89 68.7 21.2 8.10 134.6 2.2 %
CAB BPSK)

Y 9.84 68.9 214 1304

z 9.82 68.5 21.1 130.4
gfgs- UMTS-FBD (HSPAH) X 7.02 67.1 19.5 5.97 138.0 +1.4 %

Y 6.88 67.0 19.5 133.2

Z 7.01 67.1 19.5 134.6
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 8.01 759 26.4 9.21 128.0 2.7 %
CAB QPSK)

Y 9.39 82.1 299 149.7

Z 8.34 76.9 26.9 129.1
10252- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 9.05 73.6 25.1 9.24 130.6 +3.0%
CAB QPSK)

Y 8.76 737 255 123.6

Z 9.10 73.6 25.1 127.8
10267~ LTE-TDD (SC-FDMA, 100% RB, 10 X 9.81 74.7 25.6 9.30 139.3 +#3.0%
CAB MHz, QPSK)

Y 9.50 74.8 259 130.7

Z 9.81 74.6 25.5 135.0
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10275- UMTS-FDD {HSUPA, Subtest 5, 3GPP X 4.49 67.1 18.9 3.96 140.1 0.7 %
CAB Rels.4)

Y 4.46 67.2 19.0 137.6

Z 4.52 67.1 18.9 1371
10291- CDMA2000, RC3, SO55, Full Rate X 3.68 67.0 18.8 3.46 129.3 0.7 %
AAB

Y 3.64 67.3 12.0 130.3

Z 3.84 67.9 19.2 148.6
10292~ CDMAZ2000, RC3, 8032, Full Rate X 3.64 67.2 18.8 3.39 131.8 +0.5%
AAB

Y 3.60 67.4 19.1 128.2

Z 3.71 67.5 19.0 128.0
10297- L.TE-FDD (SC-FDMA, 50% RB, 20 MHz, X 6.43 67.5 19.9 5.81 147.2 +1.7 %
AAA QPSK)

Y 6,39 67.7 20.0 145.4

Z 6.42 67.5 19.8 143.2
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.73 67.1 19.7 6.06 129.7 £1.4 %
AAA MHz, QPSK)

Y 6.75 67.5 19.9 130.8

Z 6.75 67.3 19.7 126.2
10400- IEEE 802.11ac WiFi (20MHz, 84-QAM, X 10.14 68.9 21.5 8.37 136.7 2.5 %
AAB 99pc duty cycle)

Y 10.23 69.5 22.0 136.5

z 10.13 68.9 21.56 132.8
10403- CDMAZ000 (1xEV-DO, Rev. 0) X 4.97 69.2 19.3 3.76 143.5 £0.5 %
AAB

Y 4.87 69.3 19.4 141.0

Z 5.02 69.2 19.3 139.6
10404- CDMA2000 (TXEV-DO, Rev. A) X 4.91 69.3 19.4 3.77 139.8 0.7 %
AAB

Y 4.67 68.9 19.1 138.9

Z 4.89 69.1 19.3 137.1
10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 293 70.1 19.6 1.54 137.8 +0.7 %
AAA Mbps, 89pc duty cycle)

Y 2.84 69.8 19.6 138.2

zZ 3.04 70.8 19.9 134.2
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 9.94 68.7 21.3 8.23 134.6 2.2 %
AAA OFDM, & Mbps, 99pc duly cycle)

Y 10.00 69.1 217 134.1

Z 9.89 68.5 21.2 130.1

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 NormX,Y.Z do not affect the E*field uncertainty inside TSL {see Pages 7 and 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 t

field value.

he square of the
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)® | Permittivity" (sim)" ConvE X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
750 41.9 0.89 6.69 6.69 6.69 0.40 1.70 120 %
835 41.5 0.90 6.41 6.41 6.41 0.43 1.62 +12.0%
1750 40.1 1.37 5.29 5.29 5.29 0.80 1.16 £12.0%
1900 40.0 1.40 5.10 5.10 5.10 0.80 1.24 +12.0%
2300 39.5 1.67 4.77 4.77 4.77 0.64 1.38 +12.0 %
2450 39.2 1.80 4.55 4.55 4.55 0.80 1.29 +12.0 %
2600 39.0 1.96 4.39 4.39 4.39 0.80 1.31 +12.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY vi.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
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 428, 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 (e and a) can be relaxed to & 10% if Siquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHe, the validity of tissue parameters (e and &) is restricted 1o + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

& 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 the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz) ¢ | Permittivity " (Shm)" ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 6.10 6.10 6.10 0.34 1.80 +12.0 %
835 55.2 0.97 6.07 6.07 6.07 0.47 1.56 +12.0 %
1750 53.4 1.49 4.83 4.83 4.83 0.70 1.36 +12.0%
1900 53.3 1.52 4.53 4.53 4.53 0.71 1.39 +12.0 %
2300 52.9 1.81 4.24 4.24 4,24 0.80 1.26 +12.0%
2450 52.7 1.95 4.11 411 4.11 0.80 1.10 +12.0%
2600 52.5 2.16 3.90 3.90 3.90 0.80 1.11 +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 CorwF 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 (z and o) can be relaxed io x 10% if fiquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the vaiidity of tissue parameters (s and o) is restricted 1o £ 5%. The unceriainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

& 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 the probe tip
diameter from the boundary.
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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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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARhcad)
(TEM cell , fova= 1200 MHz)

Input Signal [uV]
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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)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -120.2
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
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Multilateral Agreament for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMXx,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 CD modulation dependent finearization parameters
Polarization ¢ o rotation around probe axis
Folarization 9 3 rotation around an axis that is In the plane normal to probe axis (at measurement center},
l.e,, 9 =0 Is normal to probe axis

Connector Angle information used in DASY system to-align probe setisor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) [EC 622091, "Procadure to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMx,y,z: Assessed for E-field potarization 9 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz; R22 wavegulde)
NORMx,y,z are only intermediate values, I.e., the uncerlainties of NORMyx,y,z does not affect the E %fiald
uncertainty inslde TSL (see below ConvF).

o NORM(0x,y,z = NORMx,y,z * frequency_responsa (see Fraquency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency responsa is included
in the stated uncertainty of ConvF.

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

« PAR: PAR s the Peak to Average Ratio thatis not calibrated but determined based on the signal
characteristics

o Axy.z Bxy.z Cxy,z; Dxyz; VRxyz: A, B, C, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The paramsters do not depend on frequendy nor
media. VR is the maximum calibration range expressed in RMS voltage across tha diode,

e ConvF and Boundary Effect Paramatérs: Assessed In flat phantom using E-fleld {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 parameters applied for
boundary compensation {alpha, depth) of which typical uncerlainty values are given, These parameters are
used in DASY4 software o improva probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. Afrequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

e  Spherical isofropy (3D deviation from isotropy); in a field of iow gradiants realized using a flat phantom
exposed by a patch antenna.

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

« Connector Angle: The angle is assessed using the informatlon gained by determining the NORMx (no
uncertainty requiréd),
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Manufactured:  January 24, 2012
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Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systeml)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3332

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (pVAVImY’Y 0.04 1,16 0.08 +10.1 %
DCP (mv)* 105.8 103.8 1124
Modulation Calibration Parameters
1)1a] Commuinicaiton System Name A B c D VR Unct
9B dBvv dB mY {k=2)
0 CW X 0.0 0.0 1.0 000 | 1787 | #30%
Y 0.0 0.0 1.0 199.6
Z | 00 0.0 1.0 186.5
2333: 0- | 8SAR Validation {Square, 100ms, 10ms} | X | 55.60 924 206 | 1000 § 357 1.7 %
Y | 280 61.2 11.6 42.9
Z | o049 80.1 18.0 36.1
1%(31- UMTS-FDD (WCDMA) X | 347 67.9 188 | 291 | 1413 | 207 %
o _
y | 320 67.0 18.4 138.2
Z1i 378 70.4 20.1 _ 147.9
10012- IEEE 802,11b WiFi 2.4 GHz (D385, 1 X 3,63 72.0 20.1 1.87 141.7 +0.7 %
CAA Mbps)
y | 303 69.1 18.8 141.1
. Z 4.08 75,6 1.6 148.2
10013- ~ | IEEE 802.11g WIFi 2.4 GHz (DSS8S- X | 1087 69.8 228 046 | 1373 | #35%
CAA OFDM, 6 Mbps)
v | 1163 717 | 2349 141.9
L z | 1051 | 698 22.5 139.2
10021- GSM-FDD {TDMA, GMSK) X 5.92 76.4 201 9,39 137.0 | *25%
DAB
Y | 2690 99.6 27.8 141.5
2| 513 76.3 241 144.7
1(}\0;3— GPRS-FDD (TDMA, GMSK, TN 0) X 1 910 83.6 225 957 | 1440 | #25%
D _ _
' Y | 2631 | 1000 | 28. 136.7
‘ 12} 615 81.6 22.5 139.9
10024- | GPRS-FDD (TDMA, GMSK, TN 0-1) X | 1054 84.1 204 666 | 1418 | 26%
DAB _ , . _
Y | 4055 29.6 24,9 1422
. L Z 645 | 815 20.2 14857
10027- | GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 2834 94,6 219 480 | 1314 | +26%
DAB _
Y | 6222 99.6 233 | 1 1268
Z | 2833 99.5 23.9 140,7
100;3- GPRS-FDD (TDMA, GMSK, TN 0-12-3) | X | 5217 100.0 22,2 355 | 1470 | 1.7 %
DA _
vy I 5729 | 996 224 1 133.0
_ _ Z i 2584 | 905 23.3 N 126.2
10032-" | IEEE 802.15.1 Bluetooth (GFSK, DH5) X | 59.05 100.0 19.9 1168 | 1355 | +1.9%
CAA _ _
Y | 100,00 907 | 192 1435
Z | 349 100.0 20.4 1431
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é&ogg- CDMAZ008 (1xRTT, RC1) X 478 66.9 18.9 457 | 1346 | ©09%
Y | 485 67.1 19,1 141.0
z 4,76 67.8 19.4 140.7
33;31 CDMA2000 (1xRTT, RC3) X 3.08 66.4 18.6 397 1304 0.7 %
Y 3.98. 66.5 187 136.2
z 4.04 67.7 19.2 137.4
(13&0;3- UMTS-FDD (HSUPA, Subtest 2) X | A.75 67.3 18.8 3.98 | 1444 | 0.7 %
Y | 455 66.5 18.5 126.5
Z | 4712 67.9 19.0 1281
10100- | LTE-FDD (SC-FDMA, 100% RB, 20 %X | 626 66.9 182 | &5B7 | 12456 | 2%
CAB MHz, QPSK) _
Y | 638 674 | 197 131.7
z 6.36 67.7 19.7 1323
10108- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 644 67.5 197 580 | 1474 | +14%
CAB MHz, QPSK)
Y | 631 67.2 19,7 130.2
_ _ Z 6.47 67.2 19.6 130.1
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, | X 6.08 66.9 19,5 5,75 142.7 1.4 %
CAB QPSK)
Y | 897 66.6 10.4 127.3
Z | 584 66.7 | 193 126.2
10114- IEEE 802.11n (HT Greenfield, 13.5 X 10.13 68.7 21.0 B.10 136.9 2.5 %
CAA Mbps, BPSIQ)
Y | 1057 609 | 218 146.3
. Z | 1006 69.0 21.1 1436
10117- | IEEE 802.11n (HT Mixed, 13.5 Mips, X I 1042 66.6 21.0 807 | 1382 | #25%
CAA BPSK) —
Y | 10.80 69.9 219 1480
Z | 1007 69.0 21.1 1466 |
10151- LTE-TDD (SC-FDMA, 60% RB, 20 MHz, | X §.76 71.7 23.8 228 | 1307 [ £3.0%
CAB QPSK) _ , ' :
Y | 1003 75.2 259 1215
_ Z 8,15 70.7 23.5 134.1
10164- | LYTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 6.10 67.0 19.5 575 | 1444 | £1.4%
CAB QPSK)
Y | 698 65.6 19.4 127.8
. z 5.84 6.6 19.3 127.2
10180- | LTE-FDD {(SC-FDMA, 60% RB, 15 MHz, | X | 6.56 67.5 19.7 582 | 14956 | #1.7 %
CAB QPSK)
B Y 6.41 67.1 196 1325
_ 4 6.17 66.8 | 19.4 130.4
10169~ LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 501 67.0 9.7 6.73 147.8 +1.2 %
CAB QPSK) o
Y 5.01 6.9 19.8 1329
_ Z 476 66.9 19.7 130.3
10172- LTE-TDD {SC-FDMA, 1 KB, 20 MHz, X 7.65 75.0 258 9.21 144.9 2.7 %
CAB QPSK)
Y | 1017 82,4 207 136.4
‘ Z | 853 | 723 24.8 1458, _
10176- | LTE-FDD (SC-FDMA, 1 BB, 10 MHz, X | 498 66.9 198 672 | 141.0 | 21.2%
CAB QPSK) _
1y | 498 65.7 19.7 130.5
z 4.71 66,7 19.5 128.1
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10181- | LTE-FDD (SC-FDMA, 1 RB, 15 Mtz, X | 495 66.7 195 572 | 139.8 | *1.2%
CAB QPSK) . _
Y | 497 66.7 197 129.5
Z 472 66.8 19.6 128.0
10193- IEEE 802.11n {HT Greenfield, 6.5 Mbps, | X 9.75 682 | 209 8.09 | 1318 | #25%
CAA BPSK)
Y | 10.16. 69.4 21.7 139,2
. z 9.62 68.6 21.0 137,3
10196- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X 977 68.3 20.9 810 | 1336 | #25%
CAA BPSK}
Y | 10417 69.4 21.8 140.1
Z 9,61 68.5 240 140.1
10219- IEEE 802.1n (HT Mixed, 7.2 Mbps, X | 969 68.3 200 803 | 1336 | #25%
CAA BPSK} _
Y | 10.05 69.3 21.7 139.2
z 958 | 687 244 1394
10222- IEEE 802.11n (HT Mixed, 15 Mbps, X 10.13 687 21.0 8.06 140.7 2.5 %
CAA BPSK)
Y | 1051 59.8 218 145,1
Z 1 1011 §9.1 21.2 148.4
éc;\zazs- UMTS-FDD {HSPA+) X | 703 87.2 194 597 | 138.0 | £14%
Y 7.07 67.2 10,6 140.2
Z 6.97 67.8 19,7 1446
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 711 729 247 9,24 124.6 2.7 %
CAB QPSK) _
Y | 10.04 §2.0 295 1357
zZ | 829 71.2 24.0 126.2
10252- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X 8.61 72.5 24.3 924 | 1452 | #33%
CAB QPSK)
Y | 1053 778 27.4 136.7
_ Z 7.56 70.0 23.1 126.7
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 x| 874 71.8 23.8 930 | 1287 | #B8.3%
CAB | MHz, QPSK)
Y | 1151 79. 28.0 147.2
e Z 8.07 70.4 23,2 134.4
10274- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 5.90 66.7 18.7 4,87 1280 | 20.9%
CAB Relf.10)
Y 5.93 66.8 18.9 134.5
_ Z 5.92 67.6 19.1 138.2
10275- | UMTS-FDD (HSUPA, Subtest 5, 3GPP X | 453 67.1 18.8 396 | 1338 | #0T%
CAB Rel8.4)
Y 4,48 67.0 18.8 139.6
_ Z | 462 68.3 19.3 _ 145.0
10291- | CDMA2000, RC3, SO55, Full Rale X | 382 67.8 19.0 346 | 1476 | 0.7 %
AAB
Y 3.66 B7.0 18.8 1317
. Z 3.97 69.6 20.0 135.9
.1«%2592- CDMA2000, RC3, S032, Full Rale X | 370 67.5 18.8 339 | 1281 | 0.7 %
Yy | 360 66.9 18.7 1325
_ Z 3.80 68.9 10.6 130.8
10207 | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X 6.47 67.6 19,8 581 | 1497 | #1.7%
AAA QPSK)
Y | B.24 66.9 195 126,3
Z | 620 67.3 10.6 130.9
Celilicate No: ES3-3332_Sep14/2 Pagae 6 of 14
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10311- LTE-FDD (8C-FDMA, 100% RB, 15 X 6.72 67.1 19.5 6.06 1288 | 1.4 %
AAA MHz, QPSIK) _
Y 8.85 87,7 20.0 132.4
. zZ 8.75 67.7 19.8 136.6
10315~ IEEE 802.11b WiFi 2.4 GHz {DSSS, 1 X 327 71.1 19.8 171 140.1 £0.7 %
AMA Mbps, 98pc duty cycle) ) )
' Y 2.95 89.4 19.1 139.8
Z 3.75 744 21.2 146.9
10316~ IEEE 802.11g WiFi 2.4 GHz (ERP- X 10.04 G8.7 21.3 8.36 136.3 25%
AAA QFDM, 6 Mbps, 96pc duty cycle)
Y 1042 64.8 2210 138.1
¥4 9.84 68.9 213 139.7
;%180& CDMA2000 {1xEV-DO, Rev. 0} X B.01 69.3 19.2 3.76 144.3 0.7 %
Y 479 68.1 18.7 146.3
Z 5.40 72.5 20.8 146.7
;%1304- CDMA2000 (1xEV-DO, Rev, A) X 4.97 69.5 19,3 3.77 141.3 0.7 %
Y 4.72 68.2 18.8 14314
Z | 5142 71.8 20.6 144.4
10416- {EEE 802.11b WiFi 2.4 GHz {DSSS, 1 X 3.05 70.5 195 | 154 139.7 0.7 %
AAA Mbps, 89pc duty cycle)
Y 2.71 68,7 18.9 140.2
zZ 4.22 773 22.5 146.8
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 9.092 GB.6 21.4 8.23 136.3 ¥25%
AAA OFDM, 6 Mbps, 99pc duly cycle)
Y 10.20 694 21.8 138.3
Z 9,78 G8.8 21.3 138.9

The tépbfted 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 MormX,Y.Z do not affect the E™field uncerlainly inslde TSL. (see Pages 8 and 9).

® Numerical finearization parameter: unceriainly not required.

E
field vatue.

Uncerlainty Is defermined using the max. deviation from linear response app

lying rectanguiar distribution and is expressed for the square of the

Cerlificale Noi ES3-3332_Sep14/2

Page 7of 14




ES3DV3- SN:3332

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3332

Calibration Parameter Determined in Head Tissue Simulating Media

September 18, 2014

Relative Conductivity Depth ® Unct.

f(MHz)® 1 Permittivity© (stm)" ConvF X | GonvEY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.89 6.56 | 6.56 6.56 0.50 143 | £120%
835 41.5 0.90 6.31 6.31 6.31 0.61 1.31 £120%
1750 40.1 1.37 5.17 517 517 062 | 133 | +120%
1900 40.0 1.40 5,04 504 | 504 080 | 1147 | £120%
2450 39.2 1.80 4.49 4.49 4.49 0.77 1.24 | £120%
2600 39.0 1.96 4.35 4,35 4.35 0.73 138 | +120%

© Frequency validily above 300 MHz of # 100 MHz only applias for DASY v4.4 and higher {sc& Page 2), ¢lse it is restricled to £ 50 MHz. The
unceainty is the RSS of the ConvF uncertalnty at calibration frequency sind the uncertainly for the indicaled fréquency band. Frequency validity
balow 300 MHz is £ 10, 25, 40, 50 and 70 MMz for ConvF assessments at 30, 54, 128, 150 and 220 MHz respeclively. Above 5 GHz frequency

validity cen be exlended to £ 110 MHz.

F Al frequencles below 3 GHz, tha validity of tissue parameters (:: and a) can be relaxed lo + 10% ¥ liguid compensation formuta Is applied to

measured SAR values. At frequencies above 3 GHz, the validity of lssué paramieters (s and o) is rostricled to + 5%. The uncerlainty is the RSS of
the ConvF uncertainly for indicated target tissue parameters.

9 Alpha/Depth are determined during calibration. SPEAG warrants thal the remaining deviation due to the boundary effect after compensation is

always less than t 1% for frequenclas below 3 GHz and bolow + 2% for frequencles belween 3-6 GHz al any distance largér than hall the probe tip

diameter from the boundary.

Cortificete No: ES3-3332_Sepi4/2
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3332

Calibration Parameter Determined in Body Tissue Simulating Media

September 18, 2014

Relatlve Conductivity Depth© Unect,
f(MHz)® | Permittivity" {stm)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 56,5 0.96 6.24 6.24 6.24 0.50 1.650 | £120%
835 55.2 0.97 8.21 8.21 6.21 0.45 159 | +120%
1750 53.4 1.49 4,88 4.88 4.88 0.39 1.78 1 £12.0%
1900 53.3 1.52 4.64 464 4,64 0.61 147 | +120% .
2450 52.7 1.95 431 4.31 4.31 0.80 118 | #120%
2600 52.5 2.16 4.11 411 4.11 0.68 099 | +120%

© Frequency validily above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), elss It is resiricted to + 50 MHz. The
uncertalnty is the RSS of the ConvF uncerainly at calibration frequency and the uncerlainty for the indicaled frequency band. Frequsncy validily
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessmenls al 30, 84, 128, 150 and 220 MHz respactively. Above 5 GHz frequency

valigity can ba extended to £ 110 MHz.

F At frequencles below 3 GHz, the valldity of issue parameters (£ and a) can ba rataxed fo + 10% if liquld compansalion formuta s applied to

méasurad SAR values. At fraquencles above 3 GHz, the validity of issua parameters (s and ¢} Is restricled lo + 5%. The uncerlainly s the RSS of
the ConvF uncerlainly for indicated target tissue parameters,

@ Alpha/Depth ara defermined during calibralion. SPEAG warrants that the femaining deviation dus to the boundary éffect after comipeénsation is

always {ess than x 1% for frequencies below 3 GHz and below ¥ 2% for frequencies betwean 3-6 GHz at eny distance larger than half the probe {ip

diametar from the boundary.

Coerlificate No: ES3-3332_Sep14/2
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-field: X 6.3% (k=2)
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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Input Signal {uV]

September 18, 2014
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Uncertainty of Linearity Assessment: £ 0,6% (k=2}
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Conversion Factor Assessment

= 835 MHz, WGLS R9 (H_convF) = 1900 MHz WGLS R22 (H_convF)
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Unicertainty of Spherical Isotropy Assessinent: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3332

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°} ' -3.7
Mechanlcal Surface Detection Mode enabled
Oplical Surface Detection Mode ' disabled
Probe Overail Length ' 337 mm
Probe Body Diameter 10 mm
Tip Length ' 10 mm
Tip Dlameter 4 mm
Probe Tip fo Sensor X Calibration Point ' ' ' 2 mm
Probe Tip to Sensor'Y Calibration Polnt 2 mm
Frohe Tip to Sensor Z Calibration Point 2mm
Re(:omménded Measurement Distance from Surface 3mm
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CALIBRATION CERTIF

Accreditation No.: SCS 108

HES3:3333 Oetd.

Object

Calibralion procedura(s)

CcC

iz

Celibration date;

This calibration certificate documents the traceabilily lo nafional standards, which realize the physical units of measurements (SI).
The measuremenis and the uncerlainties with confidance probabliily are given on the follpwing pages and are part of tha cerlificate.

Alt calibrations have been conducted in the closed Yaboratory facilily: environment temparature (22 + 3)°C and humidily < 70%.

Calibration Equipment used {M&TE critical for calibration)

Primary Standards D Cal Date (Certilicate No.) Scheduled Calibration
Power mater E4419B GB41203874 03-Apr-14 (No.247-01911) Apr-15

Powbr sensor E4412A MY41498087 Oa—Apr;M (No. 217-019_11) Apr-15

Reference 3 d8 Alleriuator SN: 55054 (3c) 03-Apr-14 (No._217-ﬂ1_915_) Apr-15

Reference 20 dB Attenuator SN: 85277 (20%) 03-Apr-14 (No. 217—0191;9) | Ape-i5

Referance 30 dB Attenuator SN: 85129 (30b) 03-Apr-14 (No. 217-01920} | Apr-15

Reference Probe ES3DV2 SNi 3013 30-Dec-13 {No. ES3-3013_Dec13) Dec-14

DAE4 SN: 660 13-Deg-13 (No, DAE4-660_Dac13) Dec-14

Secondary Standards ID. Check Date (in houss) Scheduled Check

RF generalor HP 8648C US2642U01700 4:Aug-89 {in house check Apr-13) in house check: Apr-16_
Network Analyzer HP 8753E 18-Cct-01 (in house check (f)ct-"ld) In house check: Ocl-15

U337390585

Calibrated by:

Approved by:

| This calibration certificate shall not ha reproduced extept in full without writlen approval of the faboratery.

Signature

Issued: Octobar 24, 2014

Certificate No: ES3-3333_0cti4
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Accradiled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swias Accreditation Service Is one of the signatorles to the EA
Multilateral Agreement for the recognition of calibration certlficates

Glossary:

TSL tissue simulating liquid

NORMx,v,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

A, B,C,D modulation dependent [inearization parameters

Polarization ¢ « rotation around probe axis

Polarization 8 8 rotation around an axis that Is in the plane normal o probe axis {at measurement center},
l.e,, 8 =0 Is normal to proba axls

Connector Angle inforration 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 Wiraless Communications Devices: Measurement
Technigues”, June 2013 _ o

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

Methods Applied and Interpretation of Parameters: _

s NORMx,y,z: Assessed for E-field pofarization 8 =0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,v,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*fisld
unceitainty instde TSL (ses below ConvF).

e NORM(Nx,y.z = NORMxy,z * frequency_response (see Frequency Response Chart), This linearization is
implemented in DASY4 software versions [ater than 4,2. The uncertainty of the frequency response is included
in the stated uncerainty of ConvF,

s 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 depénd on frequency nor media.

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

o Axy.z; Bx,y.Z; Cxy,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 paramsters do not depend on fraquency nor
media. VIR Is the maximum calibration range expressed in RMS voltage across the dicde.

»  ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytica! field distributions basad on power
measurements for f > 800 MHz. The same selups are Used for assessment of the parameters applied for
boundary coinpensation {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 ConvF. A fraquency dependent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

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

s Sensor Offset: The sensor offset corresponds to the offset of viriual 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 NORMXx (no
unicertalnty required}.

Ceriificate No: ES3-3333_0cti4 Page 2 of 13
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Basic Calibration Parameters

Sensor X, SensorY Sensor Z Unc (k=2)
Norm (pvi(Vimy*)* 1.08 090 0.88 +10.1 %
DCP {mVY" 102,7 107.7 106.3
Modulation Calibration Parameters _
uib Communication System Name A B c D JR Unct
dg dBVpY dB my {=2)
0 cw X 0.0 0.0 1.0 000 | 1807 | +25%
Y 0.0 0.0 1,0 183.3
Z 0.0 0.0 1.0 | 1979
é(:\[xo- SAR Validation {Square, 100ms, 10ms) | X | 3,47 61.7 122 | 1000 | 424 +1.9%
v | 316 63.7 12.4 38,0
_ Z | 184 59.2 10.5 39.9
1C (AO; - UMTS-FDD (WCDMA) X 3,92 65.9 i7.6 291 128.5 0.5 %
Y | 360 69.3 19.8 146.7
‘Z | 351 68.1 18.8 1337
10012- | IEEE 802,11b WiFi 2.4 GHz (DESS, 1 x| 314 68.6 18.2 .87 | 1326 | #07 %
GAA _| Mbps) _ . .
Y | 3.64 73.3 | 2.1 _ 1275
_ ‘ Z | 350 714 19.6 136.4
10013- [ IEEE 802.11g WiFl 2.4 GHz (DSSS- X | 1156 70.8 23.0 9.46 | 1358 | +35%
CAA OFDM, 6 Mbps) _ ‘
Y I 1093 702 | 230 122.3
. 2z | 1093 70.0 22.6 T 1328
11) ('})\0;1- GSM-FDD (TOMA, GMSK) X | 2480 06.9 27.6 9.39 147.6 1,9%
Y | 1944 94.3 26.1 148.8
_ Z | 958 82.7 219 | 138.2
'é%ﬂé& GPRS-FDD (TDMA, GMSK, TN 0) X | 2000 93.0 28.4 | 967 | 1447 | 27 %
' Y | 2486 | 990 | 279 1435
1z | 1174 | 864 23.4 134.4
[131054- GPRS-FDD (TDMA, GMSK, TN 0-1) X | 2376 91,2 231 6.56 | 1478 | 25%
Y | 3740 99.8 25,3 149.9
. _ . Z | 1601 | 881 21,6 128.0
'[i)%og?- GPRS-FDD (TDMA, GMSK, TN 0-1:2) X | 3624 94.6 29 6 480 | 1286 | #25%
y | 4787 99,9 237 1335
_ _ Zz | a4a7 99.7 23.6 1404
23\0528' 'GPRS-FDD (TDMA, GMSK; TN 0-1-2-3) | x | e5.86 99.7 2.7 355 | 1334 | 27%
' Y | 6592 | 1000 | 226 1420
Z | 6941 100.0 22.2 125.1 _
étﬁs_z- IEEE 802.15.1 Bluetooth (GFSK, DH5) X 85.87 100,0 20.1 1.16 138.3 2.2 %
Y | 1441 99.2 233 1 1305
- _ Z | 8582 99.8 19.3 | 1359
10100- | LTE-FDD (SC-FDMA, 100% RB, 20 X | 6.49 67.4 104 567 | 1448 | 7%
CAB MHz, QPSK)
Y 6.49 68.0 20.1 1399
z 6.54 67.9 19.7 147.3
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10103- LTE-TDD (SC-FDMA, 100% RB, 20 10.8% 747 24.9 9.29 122.0 3.0 %

X
CAB MHz, QPSK) o
¥y .| 1050 75.9 26.1 1316
Z 9.76 735 24.5 1388
10108- | LTE-FDD (SCFMA, 100% RB, 10 X | 643 67.2 104 6.B0 | 1433 | #£1.7%
CAB MHz, QPSK) o
y | sa7 67.7 20.0 1380
z 6.43 67.6 19.7 148.7
10147- | IEEE 802.11n (HT Mixed, 13.5 Mbps, X | 4049 | 686 20.9 807 | 1362 | 225%
CAA BPSK)
Y | 1045 68.9 21.4 128.3
|z ] 1042 68,7 21,0 137.9
i0161- | LTE-TDD (SC-FDMA, 60% RB, 20MHz, | X | 11.48 77.0 26.1 g.28 1 1475 | 33%
CAB QPSK)
Yy | 81 74.9 26.8 125.7
. _ z 9,22 72.8 243 133.2
10154- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 6.10 66.5 19,1 575 | 1400 | #1.7%
CAB QPSK) _
Y 604 | 671 19.8 134.8
_ Z | s12 67.1 19.6 143.3
10160- | LTE-EDD (SC-FDMA, 50% RB, 15MHz, | X | 6.57 67.2 19.4 582 | 1463 | 21.7%
CAB QPSK)
Y | 647 67.6 20,0 139.6
Z 1 6.66 67,6 19.7 1485
10169- | L1E-FDD (SC-FDMA, 1 RB, 20 MHz, X | 516 66.7 19.4 573 | 1458 | +14%
CAB QPSK) _
Y 502 I 675 20,2 1375
. z | s07 67.2 18.7 | 147
10172- | L1E-TDD (SC-FDMA, 1 RB, 20 MHz, X | 1007 792 27.3 921 | 1365 | 0%
CAB . | GPSK) . . _ _ .
Y ] 870 81.5 29.3 1 1425
Z | 763 74.3 25.3 | 125.0
10175~ | LTE-FDD (3G-FDMA, 1 RB, 10 MHz, X | 543 66.6 193 672 1 1458 | 4%
CAB QPSK) _
Y 5.01 67.4 20.1 137.5
Z 1 504 67.1 19.7 1 1463
10181~ | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 514 66.8 10.3 572 | 1457 | +14%
CAB QPSK)
vy | 503 | 675 20.3 1374
: z 8.06 | . 67.2 19.7 1466 _
10196- | IEEE 802.11n (MT Mixed, 6.5 Mbps, X | 9.88 68.3 208 | 810 [ 1308 | #245%
CAA BPSK) _ _
v | 10413 696 | 218 | 148.0
z | eqt 668.4 20.9 1318
é 2('2825" UMTS-FDD (HSPA+) X 8.08 66.5 19.0 5,97 1329 | +.7%
Y| 7144 | 678 200 | T 149.7
_ Z 7.02 67.2 194 1 1343
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHZ, X | 1013 79.4 274 | 821 | 1375 | £30%
CAB QPSK) . e
v | 973 81.6 25.3 143.3
. 1zt 750 ] 741 25.1 125.6
10262- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 10.80 764 95.9 924 | 1400 | #3.3%
CAB QpPsK) _ _ - .
vy | 10419 77.2 274 147.2
_ _ Z 1 885 | 718 23.9 124.9
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 1159 77.3 26.3 9.30 | 1484 | #35%
CAB MHz, .QPSK)
Y | 087 75.1 26.9 ' 126.0
z | a2 72.7 24.2 1336
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10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP 4.40 66.1 i8.1 3.96 1341 0.7 %

CAB. Rel8.4) x
Y 4.48 67.4 19.2 129.7
Z 4.54 67.2 18.7 137.4
;&291- CDMA2000, RC3, SO55, Fult Rale ¥ 3.69 65.7 17.7 3.46 1275 0.7 %
8
Y | 385 68.4 19.7 1434
Z | 378 67.6 18.8 129.7
10292- | CDMAZ000, RC3, S032, Full Rate X 3.56 65.9 17.8 3.30 | 1279 | *0.7%
AAB
Y 3.81 68.6 19.8 1442
zZ 3.71 67.5 18.8 130.7
10297- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X 6.44 67.1 19.4 581 1430 | +1.7%
AAA QPSK) _
Y 6.37 87.6 20.0 137.9
_ _ z 6.43 67.5 19,7 - 146,5
10314- | LTE-FDD (SC-FDMA, 100% RE, 16 X 7.02 67.8 19.8 606 | 1487 | #18%
AAA MHz, QPSK)
¥ 5.96 68.2 204 143.6
z 6,72 67.1 10,5 126.9
10403- | CDOMA2000 (1xEV-DO, Rev. ) X | a7 67.0 1706 | 376 | 1402 | 20.7%
AAB _
Y 4,96 69.4 19.5 130.7
Z | 5.05 69.3 19.1 ' 1408
10404- CDMA2000 (1XEV-00, Rev, A) X 4.70 67.2 181 377 | 1381 | 07 %
AAB
Y | 485 89.5 19.6 129.6
Z 5.4 70.1 19,5 139.3
10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 2.47 66.1 171 164 | 4332 | 20.7%
AAA Mbps, 99pc duly cycle) .
Y 3.15 722 | 209 127.9
. . Z 3.32 72.0 20.1 137.2
10416- IEEE 802,11g WiFi 2.4 GHz (ERP- X 509 66.4 21.0 823 | 1316 | +25%
AAA OFDM, 6 Mbps, 99pc duty ¢ycle)
Y 9.84 68.6 214 ' 123.3
z .69 686 | 211 133.4

The reported uncertainty of measurement is stated s 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 uncerlainties of NormX,Y,Z do not affect the Eleld uncerlalnty insida TSL {see Pages 7 and 8).

' Numerical linearization parameter: uncerainty nol required. ]

E.Uncertainty is detemined using the max. deviation from lingar respanse applying rettangular distribution and is expressed for the square of the
field value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unct.

fFH2)® | Permittivity” {sim)© ConvEX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 41.9 0.89 6.55 6.55 6.55 0.34 174 | +120%
835 41.5 0.90 6.33 6.33 6.33 0.44 1.48 +£12.0 %
1750 40.1 1.37 5.26 5,26 5.26 0.73 1.21 +12.0%
1900 40.0 1.40 5.11 5.11 511 0.66 1.32 £12.0 %
2450 39.2 _1.80 4.53 4.53 4.53 0.62 140 | £120%
2600 39.0 1.96 4.40 4.40 4.40 0.68 138 | +120%

¢ Frequency validity above 300 MHz of £ 100 MHz only applles 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 indicaled 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 respeclively, Above 6 GHz frequency
validily can be extended to + 110 MHz, '

¥ At frequencles below 3 GHz, the validity of lissue parametars {c and o) can be relaxed to +10% if liquid compensation formula is applied to
messured SAR values. At frequencles above 3 GHz, the validily of tissua parameters (c end o) Is restricled fo + 5%. The uncertalnty is the RSS of
the ConvF unceriainly for indicated ferget {issue paramelers.

S Alpha/Doplh are detesmined during callbeation. SPEAG warrants that the remaining devialion due to the boundary affect afler compensation is
always less than 2 1% for frequsncies below 3 GHz and below + 2% for {requencies between 3-6 GHz al any distance [argar than half the probs fip
diametér from the boundary. ’
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3333

Calibration Parameter Determined In Body Tissue Simulating Media

Relative Conductivity { Deptﬁ‘r Unct.

f(MHz)® | Permittivity" (Sim)* | ConvFX | ConvFY | ConvFZ | Alpha? | (mm) (=2}
750 55.5 0.96 6,14 6.14 6.14 035 | 176 | +£12.0%
835 55.2 097 6.12 6.12 6.12 057 | 137 | %120%
1750 534 1.49 4.89 4,89 4.89 080 | 124 | x120%
1900 63.3 1.52 4,67 4.67 4.67 075 | 129 | +120%
2450 52.7 1.95 4.26 4.26 4,26 080 | 101 | +120%
2600 52.5 216 4.13 4.13 4.13 080 | 089 ! +120%

€ Frequency valldity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher {sge Pago 2), else it Is restrictad to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertalrity &t calibration frequency arid the uncertainty for the indicated frequency band. Fragueéncy validily
below 300 MHz is 2 10, 25, 40, 50 and 70 MHz for ConvE essessments at 30, B4, 124, 150 and 220 MHz respectively. Above & GHz frequency
validily can be extended to + 110 MHz. )

F At frequencfes below 3 GHz, the validity of lissue paramelers (e and g} can be relaxed to + 10% If liquid compensation formuta is applied to )
meastred SAR values. Al fraquencies abiove 3 GHz, lhe validity of tissus paramelers (£ and o) Is restricled to + 5%. The uncarlainly s the RSS of
the ConvF unceralnty for indicated targat lissue paramaters. )

9 Alpha/Dapth ere delermingd during calibration. SPEAG warrants that the remalning deviation due 1o the boindayy effect alter compensation is
always less than 1 1% for fréquencies betow 3 GHz and below + 2% for frequencies between 3-6 GHz al any distance larger than half tha probe tip’
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Receiving Pattern (¢), 9 =0°

QOclober 24, 2014
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Uncertainty of Axlial Isotropy Assessment:  0.5% (k=2)
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Dynamic Range f(SAReaq)
(TEM cell , fovar= 1900 MHz)
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Uncertainty of Linearity Assessment: % 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MHz, WGLS R9 (H_convF)
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Other Probe Parameters

Qclober 24, 2014

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

Recommandad Measurement Distance from Surface

Sensor Arrangement Triangular
Connactor Angle () -34.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Lenath 190 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
3mm
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Calibration Equipment used {(M&TE critical for calibration)

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

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 2 3)°C and humnidity < 70%.

Primary Standards 1D Cal Date (Certificate No.) Scheduled Calibration
Power meter E44198 GB41293874 03-Apr-14 (No. 217-01911) Apr-16

Power sensor E4412A MY41498087 03-Apr-14 {No. 217-01911) Apr-15

Reference 3 dB Aftenuator SN: §5054 (3c) 03-Apr-14 (No. 217-01915) Apr-15

Reference 20 dB Attenuator SN: §5277 (20x) 03-Apr-14 (No. 217-01919) Apr-15

Reference 30 dB Aftenuator SN: 55129 (30k) 03-Apr-14 {No. 217-01920} Apr-15
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RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check; Apr-16
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In house chack: Oct-15
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Calibrated by:
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Glossary:

TSL tissue simulating liquid

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

ABCD modulation dependent linearization parameters

Polarization ¢ (@ rotation around probe axis

Polarization & S rotation around an axis that is in the plane normal to probe axis (at measurement center},
i.e., 8 = 0 is normal fc 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) IEEE Std 1528-2013, "|EEE 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 IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
o NORMy,y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMYX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*field
uncertainty inside TSL (see below ConvF).

o NORM(Dx,y,z = NORMx,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.

e 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.

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

o Axy.z Bxyz Cxyz Dxyz VRXyz 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.

e 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 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 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.

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

o 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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February 10, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*)y* 0.48 0.42 0.45 +10.1 %
DCP (mV)® 102.7 103.2 101.3
Modulation Calibration Parameters
ulD Communication System Name A B c D VR Unc™
dB dBVuV dB mv (k=2)

0 cw X 0.0 0.0 1.0 0.00 137.3 £2.7 %

Y 0.0 0.0 1.0 140.8

z 0.0 0.0 1.0 134.6
10010- SAR Validation (Square, 100ms, 10ms) X 1.33 60.3 9.9 10.00 40.4 12 %
CAA

Y 1.02 57.7 9.2 42.2

z 1.41 61.3 11.0 39.9
10011- UMTS-FDD (WCDMA) X 3.39 67.3 18.6 2.91 148.9 +0.5 %
CAB

Y 347 67.6 18.6 130.1

z 3.30 66.5 17.9 145.8
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 2.92 68.9 18.9 1.87 149.0 0.7 %
CAB Mbps)

Y 3.17 70.1 19.2 1314

Z 2.72 67.0 17.6 146.9
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 10.52 69.1 221 9.46 140.7 +3.3%
CAB OFDM, 6 Mbps)

Y 10.67 69.8 22.6 146.8

z 1044 68.9 22.0 136.8
10021- GSM-FDD (TDMA, GMSK) X 1.64 63.4 11.8 9.39 86.2 +1.7 %
DAB

Y 2.03 65.7 13.6 105.2

Z 1.78 63.6 12.4 85.9
10023- GPRS-FDD (TDMA, GMSK, TN 0} X 1.78 65.0 13.2 9.57 84.0 2.2 %
DAB

Y 1.84 63.8 12.5 101.1

Z 1.92 64.9 13.4 83.0
10024- GPRS-FDD (TDMA, GMSK, TN 0-1} X 2.04 68.8 13.2 6.56 141.3 +1.9%
DAB

Y 2.32 70.4 14.4 134.7

zZ 1.59 65.5 12.3 139.3
10027- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X 1.51 67.3 11.9 4.80 148.8 1.9 %
DAB

Y 1.27 63.7 10.0 136.2

Z 3.26 755 16.4 148.7
1D (Klé‘za- GPRS-FDD (TDMA, GMSK, TN D-1-2-3) | X 52.54 99.9 20.2 3.55 143.3 1.7 %

Y 2.95 74.0 13.7 149.7

Z 32.98 99.9 21.5 141.9
10032- IEEE 802.15.1 Bluetooth {GFSK, DH5) X 96.97 99.5 17.5 1.16 145.3 +1.2 %
CAA

Y 83.69 99.7 18.1 128.6

z 0.69 65.4 9.0 143.2

Cerlificate No: EX3-3914_Feb15
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10062- IEEE 802.11afh WiFi 5 GHz (OFDM, 6 X 10.27 68.9 21.5 8.68 145.1 2.7 %
CAB Mbps)

Y 9.95 68.4 21.3 123.8

Z 10.18 68.8 21.4 140.9
10100- LTE-FDD {SC-FDMA, 100% RB, 20 X 6.38 67.0 19.3 5.67 140.1 1.4 %
CAB MHz, QPSK)

Y 6.54 87.7 19.6 147.0

zZ 6.34 66.8 19.1 137.4
10103- LTE-TDD {SC-FDMA, 100% RB, 20 X 744 67.6 21.6 9.29 132.4 1.7 %
CAB MHz, QPSK}

Y 7.78 69.0 22.4 140.2

z 7.40 67.4 21.4 129.6
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.25 66.7 19.2 5.80 137.9 +1.4 %
CAC MHz, QPSK)

Y 6.36 67.2 19.5 143.3

z 6.20 66.4 19.0 135.0
10117- IEEE 802.11n {HT Mixed, 13.5 Mbps, X 10.03 68.2 20.7 8.07 128.5 +£2.5 %
CAB BPSK)

Y 10.17 68.7 21.0 134.9

Z 9.94 68.0 20.5 125.2
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 7.21 67.6 21.8 9.28 148.5 +1.9 %
CAB QPSK)

Y 7.39 68.5 22.3 135.1

z 7.19 67.5 21.7 147.3
10154- LTE-FDD {SC-FDMA, 50% RB, 10 MHz, | X 5.94 66.2 19.1 5.75 133.8 +1.2 %
CAC QPSK)

Y 6,04 66.8 19.4 139.4

zZ 5,88 66.0 18.9 1311
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | X 6.36 66.7 19.3 582 138.0 +1.4 %
CAB QP3K)

Y 6.51 67.4 19.7 145.5

zZ 6.31 66.4 19.0 136.5
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 4.79 66.3 19.4 573 136.1 1.2 %
CAB QPSK)

Y 4.90 67.0 10.8 1415

zZ 4.76 66.0 19.1 133.8
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 5.66 68.8 227 9.21 138.2 +2.5%
CAB QPSK)

Y 5.93 70.3 23.7 147.0

Z 5.68 68.6 226 136.7
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 477 66.2 19.3 572 1357 1.2 %
CAC QPSK)

Y 4.92 67.1 19.8 141.2

zZ 4.72 65.8 19.0 133.6
10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 4.77 66.2 19.3 572 134 8 1.2 %
CAB QPSK)

Y 4.91 67.0 19.7 141.1

z 4,76 66.0 19.1 132.8
10196- [EEE 802.11n {HT Mixed, 6.5 Mbps, X 9.99 68.8 21.1 8.10 146.9 £2.5 %
CAB BPSK)

Y 9,71 68.4 21.0 127.0

zZ 9.91 68.7 21.0 143.4
10225- UMTS-FDD (HSPA+) X 7.10 67.5 19.5 5.97 149.1 1.2 %
CAB

Y 6.98 67.4 19.5 128.9

zZ 7.01 67.2 19.3 145.5
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10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 5.68 68.9 228 9.21 139.9 +#2.2%
CAB QPSK)

Y 5.93 70.3 23.6 148.1

4 5.70 68.8 227 137.5
10252- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 6.81 67.4 21.7 9.24 143.4 2.2 %
CAB QPSK)

Y 6.93 68.0 222 129.3

Z 6.79 67.2 21.6 140.3
10267- LTE-TDD {SC-FDMA, 100% RB, 10 X 7.23 67.7 21.9 9.30 149.4 9%
CAB MHz, QPSK)

Y 7.42 68.6 22.4 135.2

Z 7.19 67.4 21.6 146.2
10275- UMTS-FDD (HMSUPA, Subtest 5, 3GPP X 4.44 66.7 18.6 3.96 129.1 0.7 %
CAB Rel8.4)

Y 4.57 67.4 18.9 134.5

Z 4,35 66.1 18.1 126.6
10291- CDMA2000, RC3, SO55, Full Rate X 3.64 66.9 18.6 3.46 140.9 0.7 %
AAB

Y 3.87 68.3 19.3 1471

z 3.61 66.5 18.2 138.4
10292- CDMAZ000, RC3, 8032, Full Rate X 3.64 67.4 18.8 3.39 142.3 +0.5 %
AABR

Y 3.85 68.5 19.3 148.3

i 3.59 66.7 18.3 139.6
10297- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, X 6.23 66.6 19.2 5.81 136.3 +1.4 %
AAA QPSK)

Y 6.42 874 19.7 142.8

Z 6.19 66.3 19.0 133.9
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.84 67.3 19.6 6.06 142.4 +1.4 %
AAA MHz, QPSK)

Y 6.98 67.8 19.9 149.5

Z 6.75 66.8 19.3 140.0
10317- IEEE 802.11a WiFi 5 GHz (OFDM, 6 X 10.13 68.9 21.3 8.36 147.4 27%
AAB Mbps, 96pc duty cycle)

Y 9.84 68.4 21.1 127.5

Z 10.04 68.7 21.2 143.2
10400- 1EEE B02.11ac WiFi {20MHz, 64-QAM, X 10.24 69.0 21.4 8.37 148.6 2.7 %
AAB 99nc duty cycle)

Y 9.92 68.4 21.2 126.6

ya 10.14 68.8 21.3 144.6
10401~ IEEE 802.11ac WiFi (40MHz, 64-QAM, X 10.60 68.6 21.2 8.60 1204 +3.0 %
AAB 99pc duty cycle}

Y 10.77 69.1 215 136.8

Z 10.52 68.4 211 125.9
10402- IEEE 802.11ac WiFi (80MHz, 64-QAM, X 10.60 68.5 20.9 8.53 129.7 +3.0 %
AAB 99pc duty cycle)

Y 11.01 69.5 21.5 1391

Z 10.54 68.3 20.8 126.7
10403- CDMAZ2000 (1xEV-DO, Rev. 0) X 5.07 70.1 19.4 3.76 127.5 0.5 %
AAB

Y 5.47 71.9 20.2 133.6

zZ 493 69.5 19.0 124.9
10404- CDMAZ2000 (1xEV-DO, Rev. A) be 5.01 70.2 19.5 3.77 149.3 0.7 %
AAB

Y 5.38 71.9 20.2 132.0

z 4.94 69.9 19.2 146.4
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EX3DV4- SN:3014 February 10, 2015

10415~ \EEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.20 71.2 19.8 1.54 126.8 +0.7 %
AAA Mbps, 99pc duty cycle)

Y 3.51 72.6 20.4 134.5

z 2.79 68.1 18.1 148.4
10416- |EEE 802.11g WiFi 2.4 GHz (ERP- X 10.07 68.8 21.2 8.23 147.8 2.7 %
AAA OFDM, 6 Mbps, 99pc duty cycle)

Y 9.81 68.4 21.1 128.4

zZ 10.00 68.7 21.1 144.0
10417- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 10.07 68.8 21.2 8.23 148.4 2.7 %
AAA Mbps, 99pc duty cycle)

Y 9.82 68.4 21.1 1292.0

i 9.09 68.7 21.1 144.6

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 NormX,Y,Z do not affect the E24ield uncerlainty inside TSL (see Pages 8 and 9).

B 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.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)® | Permittivity (s ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2}
750 41.9 0.89 9.82 9.82 9.82 0.39 0.92 +12.0%
835 41.5 0.90 9.50 9.50 9.50 0.43 0.83 £12.0%
1750 40.1 1.37 8.04 8.04 8.04 0.30 0.93 £120 %
1900 40.0 1.40 7.86 7.86 7.86 0.35 0.86 +12.0 %
2450 39.2 1.80 7.02 7.02 7.02 0.28 1.05 +12.0%
2600 39.0 1.96 6.82 6.82 6.82 0.26 1.17 +120%
5200 36.0 4.66 5.26 5.26 5.26 0.35 1.80 +131%
5300 35.9 476 5.06 5.06 5.06 0.35 1.80 +131%
5500 35.6 4.96 4.92 4.92 4.92 0.40 1.80 +13.1%
5600 355 5.07 4.73 4.73 4.73 0.40 1.80 +131 %
5800 35.3 5.27 4.67 4.67 4.67 0.40 1.80 +131%

© 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
uncerlainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty 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 {£ and @) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validily of tissue parameters (z 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 frequencies between 3-8 GHz at any distance larger than haif the probe tip
diameter from the boundary.
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EX3DV4- SN:3914 February 10, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ® Unct.

f (MHz) © Permittivity " (s}t ConvF X | ConvFY | ConvFZ | Alpha® (mm) (k=2)
750 55.5 0.96 9.53 9.53 9.53 0.33 1.09 +12.0 %
836 55.2 0.97 9.49 9.49 9.49 0.27 1.25 +12.0%
1750 53.4 1.49 7.78 7.78 7.78 0.51 0.79 +12.0%
1800 53.3 1.52 7.49 7.49 7.49 0.73 0.64 +12.0%
2450 52.7 1.95 715 7.15 7.15 0.69 0.64 +12.0%
2600 52.5 2.16 6.84 6.84 6.84 0.80 0.57 £120%
5200 49.0 5.30 4.50 4.50 4.50 0.45 1.80 £131 %
5300 48.9 542 4.33 4.33 4.33 0.45 1.90 +13.1 %
5500 48.6 5.65 an 3.9 3.91 0.50 1.90 £131%
5600 48.5 5.77 3.89 3.89 3.89 0.50 1.90 +13.1%
5800 48.2 6.00 4.01 4.01 4.01 0.55 1.90 +131 %

¢ 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
ungcertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty 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 (= 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 parameters (e and o} is restricted to £ §%. The uncertainty is the RSS of
the ConvF uncerfainty for indicated target issue parameters.

G 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 betwaen 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
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EX3DV4- SN:3914 February 10, 2015
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=600 MHz, TEM =1800 MHz,R22

TR0 TR T
T - - e
| 135, o 45 135, o S5
i Ve - /
. . S
/ s / f
f/ i . f ! .-
[ e P s
150! WA
| ',' ﬁ'_ ?-‘ d
Lo bos
»r\ \ .“ .
: \", \\_‘ L3
225" 225"
0 - o] 2 fe
Tot Tot X Y 4
YT I . .................... 1} ..................... L .................... ; ..................... ..................... . .................... S
g [ : | ; | | |
I, - ! ] . I P : PSP S
Ig- G.O—E?'@-—-'-“._ :1@-@?&@,“: ﬁfm%%KM@ﬁ?gg%iﬁﬁaz‘g&%ﬁ;ﬁgﬁfﬁ% Bt __ié@_,&.gg.‘
& F | : i | | s
Y SO ' ..................... .................... .................... L .................... , ............
. i SR IN H SO TSR [ O I L1 ‘ PR N T S O M R 1oL
~159 100 80 0 50 100 150

" Roll Y
i (e
103 Mz 600 MHz 1300 Mz 2500 Tz

Uncertainty of Axial Isotropy Assessment: £ 0.5% {k=2)

Certificate No: EX3-3914_Feb15 Page 11 of 14




EX3DV4- SN:3914

input Signal [uV]
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Conversion Factor Assessment

f = 835 MHz, WGLS R9 (H_convF)

February 10, 2015
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EX3DV4- SN:3914

February 10, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3914

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () -49.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor 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
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S
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Accredited by the 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

client  PC Test Certificate No: D1765V2-1008_Nay15
|CALIBRATION CERTIFICATE

Object D1765V2 - SN: 1008

Calibration procedure(s) QA CAL-05.v9 Ce/

Calibration procedure for dipole validation kits above 700 MHz S/a8015

Calibration date: May 13, 2015

This calibration certiticate documenls the traceability 1o naticnal standards, which realize the physical units of measurements (SI).
The measurements and the uncerlainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE crilical for calibration)

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

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

Power sensor HP 8481A 837292783 07-Oc¢t-14 {No. 217-02020) QOct-15

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

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 18-Aug-14 (No. DAE4-601_Augid) Aug-15

Secondary Standards ID # 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 house check: Oct-15
Name Function Signature

Calibrated by: Michael Weber Laboratory Technician /y %g
F
Approved by: Katja Pokovic Technicaf Manager // -

Issued: May 15, 2015

This calibration certificate shall not be reproduced excepl in full withoul wrilten approval of lhe laboratory.
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Ca“b':atlon Laboratory of {\\‘\\\\;_//f/”/,; Schweizerischer Kalibrierdienst
Schmid & Partner i[aei\_/m Service suisse d'étalonnage
Engineering AG TN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s, 4{/3\\‘\\‘ Swiss Calibration Service
TN
Accrediled by the Swiss Accredilation 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} |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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e 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.

o 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.

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

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

s 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 Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

Frequency 1750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.1 1.38 mho/m

Measured Head TSL parameters (22.0+0.2)°C 38.0+x6% 1.37 mho/m £ 6 %

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

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

SAR measured 250 mW input power 9.45 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

37.7 Wikg £17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5,02 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

20.1 Wrkg x 16.5 % {(k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 534 1.50 mho/m
Measured Body TSL parameters (22.0+£0.2)°C B15+£8% 1.49 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 9.55 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

38.0 Wikg = 17.0 % (k=2)

SAR averaged over 10 ¢m® {10 g) of Body TSL

condition

SAR measured

250 m\W input power

5.12 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.4 Wikg = 16.5 % (k=2)
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Page 3ot 8




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4850 -46jQ

Return Loss -26.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 448 Q -53jQ

Return Loss -22.1dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.211 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 direcily 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 posilion as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is stil
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 Qctober 06, 2005
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DASYS5 Validation Report for Head TSL

Date: 13.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; 6 = 1.37 $/m; & = 39; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvE(5.2, 5.2, 5.2); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
o DASYS5252.8.8(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 = 96.56 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) =9.45 W/kg; SAR(10 g) = 5.02 W/kg

Maximum value of SAR (measured) = 11.9 W/kg

-3.60
-F.20
-10.80

-14.40

-18.40

0dB=11.9 W/kg = 10.76 dBW/kg
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Impedance Measurement Plot for Head TSL

13 May 2015 O9:57:44
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DASY5 Validation Report for Body TSL
Date: 13.05.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1765 MHz; Type: D1765V2; Serial: D1765V2 - SN: 1008

Communication Sysiem: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: f = 1750 MHz; ¢ = 1.49 $/m; & = 51.5; p = 1000 kg/m*
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvE(4.88, 4.88, 4.88); Calibrated: 30.12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA; Serial: 1002
o 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 = 93.70 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) = 9.55 W/kg; SAR(10 g) =5.12 W/kg

Maximum value of SAR (measured) = 12.0 W/kg

-3.60
-7.20
-10.80

-14.40

-18.00

0 dB = 12.0 W/kg = 10.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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PC Test
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S
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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

Cerntificate No: D1900V2-5d149_Julis
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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%.

Certificate No: D1900V2-5d149_Julib Page 2 of 8




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)

Certificate No: D1800V2-5d149_Jul15
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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

Certificate No: D1900V2-5d149_Jul15 Page 4 of 8




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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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasses 43, 8004 Furich, Switeerland

Schweizerischer Kalibrigrdienst
Service suisse d'étzlonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accraditad by the Swiss Accraditation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agresment for the regognition of calibration certificates

Client PC Test Certificate Mo D2300V2-1064_Dec15
|CALIBFIATION CERTIFICATE I
hject DZ300V2 - 5N: 1064
Calibration procedure(s) QA CAL-ODB.vD
' Calibration procedure for dipole validation kits above 700 MHz p
v
L
, .
| be\ﬁ“
Calibration date: December 08, 2015 \

 This calibration certificate docyments the teaceability to national standards, which realize the physicsl units of measurements [S1),
~The measurements and e uncertaintizs with confidence crokabiity are given on the following pages and arg part of the certificats.

Al cadibrations have been conducted in the closed laborstany fezility: environment empsraturg (22 £ 30 and hemidity =< 70%.

Calibiration Equipment used (M&TE crtical for calibration)

Primary Standards 10 3% G2 Date [(Cartificate Mo Scheduled Calibration
Power meter EPM-4424 GEIT4E070 07515 (Mo, B17-02222) Q16
" Power sensor HF B4G1A, US3TITEs O7-Det-15 (Mo, 217-02222) Cct-16
Powear senzor HP B481A i M4 1082317 O7-0ct-15 (Mo, 217-02225) Qet-18
Refarance 20 dB Attenuatar SN 5058 (20%) 01-Ape-16 (Mo, 21702131} Mar-15
Typa-M mismetch curmbinaticn SN BO47 2 S 06327 01-Apr-15 {Mo. 217-02134) hadar-16
Geference Probe EX30W4 SM: 7349 30-Dec-14 (Mo EXE-7348 Doctd) Dec-15
DAES4 SM: GBI 17-Au0-15 (No. DAE4-601_Aug1s) Aug-16
Secondary Standards D # Check Date (in house) Seneduled Chaak
"HF generator AAS SkiT-0E 10ons72 15-Jun-15 (in houge chack Jun-15) In house check: Jun-18
Metwork Analyzer HF B7G3E | US37300585 542086  1B-Oct-01 {in house check Oct-15) I hawge check: Oct-16
Marne Funation Signakurng
Calitrated by: Michas] Weber Laboratory Techoician

Approved by Katja Pokavic Technical Manager

lzsued: December B, 2015 .

This calibration cedficate shall not be reproduced excep! in full wishout wiitten gpproval of the laboratory.

Ceartifieate Nos DEEO0Y2-4ElL Derla Page 1 of B



Calibration Laboratory of
Schmid & Partner

Engineerng AG
Zeughausztrasse 43, 2004 Zurich, Switzerland

Schweizerischer Kalibrierdionst
Serviee suisee d'étalonnage
Servizio svizeers di taratura
Swiss Calibration Service

Agoredited by the Swiss Accreditation Servive (5435) Accreditation No.: SCS 0108
The Swizs Accreditation Service is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration certificates

Glossary:

T5L fissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, "Procedure to measure the Specific Absorplion 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 82208-2, "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 Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
g) DASY4/S System Handbook

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.

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

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed paint. The Reiurn 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 powet.

»  SAR normalfized: 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 resuit.

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%.

Cetdificate Ma: D2200v2-1064_Decls Fage 2 of &



Measurement Conditions
DASY system configuration, as far as not given on pags 1.

DASY Version DASYS V52.8.68

Extrapclation Advanced Extrapolation

Phantam Modular Flat Phantom

Distance Dipola Center - TSL 10 mm with Spacer

Zoom Scan Besalution dx, dy, dz = 5 mm

Frequency 2300 MHz =1 kMHz
Head TSL parameters

The following parameters and caloulations were applied.
Temperature Permittivity Conductivity

Meminal Head TSL parameters 22.0°C 385 1.67 mho/m

Measured Head TSL parameters (220+02)°C BB £6% 1.71 mhaim x5 %

Head TSL temperature change during test = 05" - -——
SAR result with Head TSL

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

5AR measured 250 mW Input power 12.1 Wiky

SAR for nominal Head TSL pararmeters

normalized to W

A7.5 Wikg = 17.0 % {k=2}

SAR averaged over 10 em? {10 g) of Head TSL

condition

SAR measured

250 W input power

5.73 Wikg

SAR for nominal Head TSL parametets

ngrraalized o 14

227 Wik = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applisd.
Temperature Fermittivity Conductivity
Nominal Body TSL parameters 2z.00C 2.4 1.31 mho'm
Measured Body TSL parameters (22.0+02) "G 231 £6% 1.85 mho/m+5 %
Body TS1 temperature change during test < (.50 - -
SAR result with Body TSL
SAR averaged aver 1 em? {1 g) of Body TSL Sondition

SAR measured

250 MW input power

11.5 Wiky

SaR for nominal Bady TSL parameters

nornatized to W

45.5 Wikg £ 17.0 % (k=2]

SAR averaged over 10 em® (10 g) of Body T3L.

condition

S5AR meazured

250 W Mput power

5.52 Wikq

ZAR for nominal Body TSL parameters

nomrmalized 1o W

25,0 Wikg £ 16.5 % {k=2}

Cedificate Na: D200V 21064 _Decib
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed ta feed paint ABT D -5410

Retum Loss -250dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4580 -34 0

Retum Loss -25.0dB8

General Antenna Parameters and Design

Electrical Delay (ane directian) 1167 ns

After leng term use with 100%W 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 dipele. The antenna is therefore short-circuited for DG-signalzs. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lvaded according 0 the position as explained in the
"Weasurement Condificns" paragraph. The SAR data are not affected by this change. The overall dipole length is sill
accarding 1a the Standard.

Mo excessive force must be applied to the dipole arms, because thay rmight bend ar the saldered connectians near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 20, 2015

Cerificate No: D23HIV2-1084 Dac1b Page 4 af 8



DASYS Validation Report for Head TSL

Date: 08.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Bipole 2300 MHz; Type: B2300V2: Serial: D2300V2 - SN: 1064

Comununication System: UID 0 - OW: Frequency: 2300 MHz

Medium parameters used: £= 2300 MHz; ¢ = 1.71 S/m; & = 38.8; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS2 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(7.94, 7.94, 7.94); Calibrated: 30.12.2014;

Senzor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn60E: Calibrated: 17.058. 2015

Phantors: Flat Phantom 3.0 {front); Type: QDOOOPI0AA; Scrial: 1001

DASYS2 52 5 B(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 111.1 V/m; Power Drift =0.04 dB

Peak SAR (extrapolated) = 24 4 Wike

SAR(] g) =12.1 W/kg; SAR(10 g) = 5.73 Wikg

Maximum value of SAR (measured) = 19.7 Wikg

0dB =197 Wikeg = 1294 dBW/ikg

Cerificate No: 023004Y2-1064_Dec1b Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASYS Validation Beport for Body TSL

Date: 08.12.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2: Serial: D2300V2 - SN: 1064

Comumunication System: UID 0 - CW; Frequency: 2300 MHz

Medium parameters used: £ = 2300 MHz: o= 1.85 $/m; & = 53.1; p = 1000 kg/m*
Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/AIEC/ANST C63.19-2011)

DASYS2 Confieuration:
«  Probe: EX3DV4 - SN7349; ConvE(7.74, 7.74, 7.74); Calibrated: 30.12.2014;
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn6(}]; Calibrated: 17.08.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOOOP30AA; Senak: 1002
»  DASYS2 52.88(1222); SEMCAD X 14.6.10{7331)

Dipole Calibration for Body Tissue/Pin=230 mW, d=10mnvZeom Scan {7x7x7)/Cube 0:
Measurement orid: dx=>mm, dy=5mm, dz=3mm

Reference Value = 103.8 V/m; Power Drift =0.01 dB

Pcak SAR {extrapolated) =22.5 Wike

SAR(] g) = 11.5 W/kg; SAR(10 g} = 5.52 W/kg

Maximum value of SAR (measured) = 18.6 W/ke

-13.60

10,40

TR0 e

0dB = 18.6 Wike = 12.70 dBW/kg

Cedtificate Mo: D2300V2-1054_Decib Page 7 of 8



impedance Measurement Plot for Body TSI,
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Calibration Laboratory of

1T
RN

-

Schweizerischer Kalibrierdienst

N

. SN S

Schmid & Partner i% c Service suisse d'étalonnage
Engineering AG 32N Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurlch, Switzerland AN S  swiss Calibration Service

W ARAE
’/"'fu|||\\‘\‘

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
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. . \\\\"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)

Cerificate No: D2450V2-719_Aug15
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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
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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
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Impedance Measurement Plot for Head TSL
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159
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START 2 256.8060 660 MH=z STOP 2 659,868 BAB MHz
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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

19 Aug 2615 12:33:147
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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),
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EZ30WE — SM3258 Jepternber 18, 20015

Probe ES3DV3

SN:3288

Manufactured:  July 6, 2010
Calibrated: September 18, 2015

Calibrated for DASY/EASY Systems

{Maote: non-compatible with DASYZ2 system!)
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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)

Certificate Mo: ES3-3288_Sep15 FPage 8 of 13



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
= 1900 MHz \WELS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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Cerificate No: ES3-3288_Sep1s
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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



Calibratlon Laboratory of
Schmid & Partner

Engingering AG
Zaughaussfrasae 43, 8004 Zurich, Swltzardand
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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

Certtflcate Mo ES3-3233_0c1E Page 1of 13



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).

Carificate Mo: ES3-3333_0ctid Fage 2 of 13



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

Certificale Mo: E33-3333_Col15 Page 4 of 13




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

Certificate Mot ES3-3233_0at 5 Page 5 of 13




ES3DV3I- SN.3333 Oclober 29, 2013

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.

Ceriilizate No: E52-3333_0c15 Pags 8 of 13



ESI0NV - BN:3333 Oetober 28, 2015

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)
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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

105—;

104+

Input Sigral [uv]

103 1:

168

i - e | T R M AR AT
0% 10r2 glen yloll 10 12 10
SAR [mitom3]

L ]
hot compensated campensated

Ermur [dB]

SRhe l i
102 102 101 09 101 102 102
SAR [mWWem3]
e
Tok compensated goimpensated

Uncertainty of Linearity Assessment: 1 0.6% (k=2)
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E830N3— 5h:3333 October 29, 2015

Conversion Factor Assessment

=835 MHz, WGLS R {H_comF)
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amytizal Mpag e dnaktical measwed

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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ESI0W3- SN:3332

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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Accreditation No.: SCS (M08
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CALIBRATION CERTIFICATE:

Object ES3DV3 = SN:A334
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Calibration Laboratory of

' S Schweizerischer Katibrierdignst

Schmid & Partner ¢ Fervice suisse d'étalannage
Engineering AG Servizie svizzera di taratura

Zeughausstrasse 43, 8004 Zurich, Switzedand S Swiss Galibration Service

Accreditad by the Swiss Accraditstion Service (SAS) Accreditation ho.: SCS 0108

The Swizs Accreditation Sarvice is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration centificates

Glossary:

T3L tissus simulatng liquid

NORM: vz sensitivity in free space

ConvF sensitivity in TSL / NORMx vz

DCP diode compression point

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

&8 B.CD maoduiation dependant inearization parameters

Polarization o ip rotaticn arcund probe axis

Falarization & @ rotation around an axis that is in the plane normal to probe axis (at maasurement canter),

i, & = 0is normal to probe axis
Connector Angle irformaticn used in DASY systern to align probe sensor X to the robot coordinate system

Calibration is Performed Accerding to the Following Standards:

al

)
c)

d)

|EEE Std 1528-2013, "IEEE Recommended Practce for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, June 2013

IEC 622091, "Procedure fo measure the Specific Absorption Rate (SAR) for hand-held devices used in closs
proximity to the ear (frequency range of 300 MHz to 3 GHz}", February 2005

tEC 622(13-2, "Procedure to determine the Specific Absorption Rate {SAR) for wireless communication devices
uzed in clgse proximity to the human body {frequency range of 30 MHz to & GHz)", March 2010

KDB 5365664, "SAR Measurement Reguirements for 100 MHz to § GHz

Methotts Applied and Interpretation of Parameters;

MNORMx, v,z Assessed for E-fisld palanzation % = 0 {f £ 800 MHz in TEM-cell: f = 1800 MHz: R22 wiveguide),
NORM:,y.2 are only intermadiate values, | e, the uncertainties of NORMx, v.z does not affect the E=-field
uncertainty inside TSL {see betow ConvF).

MORM{Bx y.z = NORMy, v,z * frequency_response {see Frequency Response Chatt). Thiz linearzation is
implemnented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of Comel,

DCPx vy z: DCP are numerical inearization parameters assessed based on the data of power swaep with Ty
signal {ho uncertainty required). DCP does not depend on fraquency nor media.

FPAR: PAR is the Peak fo Average Ratio that is not calibrated but determined based an the signal
charactenstics

A 1nZ: Bayy,z Cay,z; Dey,z) VRx.yz A, B, €, D are numerical linearization parameters assessed bassd on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. ¥ 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 Transfsr
Standard far f < 800 MHz} and inside waveguide using analytical fizld distributions based an pawer
measuraments far f = 300 MHz. The same setups are used for assessment of the parameters applied for
baundary compensation {(alpha. depth) of which typical uncertainty values are given. These paramsters are
used in DASY4 software o improve prabe accuracy close to the boundary, The sensitivity in TSL corresponds
o NORM: .z * Comd wheraby the uncertainty corresponds to that given for ConvF. A fraquency dependent
Conmv is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offsel. The sensor offset correspands to the offsef of virual measurement center from the probe tip
{on probe axis). Mo tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncentainty requirad).

Cerificate Mo: ES3-3334_Novis Page 2 of 13



ES230W3 — SM:3334 Movember 17, 2015

Probe ES3DV3

SN:3334

Manufactured:  January 24, 2012
Calibrated: November 17, 2015

Calibrated for DASY/EASY Systems

{Moter non-compatibile with DASYZ system!)
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ES3DVI— SM:3354

Movember 17, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3334

Basic Calibration Parameters

, : Sensor X SensorY Sensor £ Linc (k=3]
Marm {u‘u’f{BWm} b 1.03 1.03 0.99 +10.1 %
DEP {mV} 107.6 105.3 107.9
Modulation Calibration Parameters
o Communication System Name A B C o | vR Unct
d8 | dBvuv | B mv {k=2)
9 cw X | o0 4o 10 000 | 1921 | 2278
Y Q.0 0.0 1.0 183.6
— i oo 0.0 1.0 1833
é:l:lﬂ1ﬂ— SAR Validation (Square, 100ms, 10ms) ¥ oo a0, 02 10.00 186 1.4 %
Ah : - : =
W 1.99 50.3 102 3064
z 5.38 GY.B 2.5 vz
: gfﬁ’”- _ UMTS-FDD QW ODMA) X Hao 66.0 183 | 281 | 1817 . H5%
) Ty | 3z7 670 | 182 BEEE S
. » Z | a4 68.3 12.1 1485
0012- IEEE §0Z.11h WiFi 2.4 GHz (DESS, 1 W 283 k&g 18.7 187 1324 307 %
CAB Mbps)
Py 3.12 K98 18.8 1302
5 ) z 3.24 11 197 128.2
104013- IEEE 802119 Wik 2.4 GHz (D553- % 1080 0.3 9% a9 .46 1335 | 3.3
CAD OFDM, B Mbps) ’ i o
Y 1053 &2.0 271 124.6
z 11.14 71.2 235 1471
é?faﬂ- | GEM-FID (TOMA, GMESK) X | 1505 a1.0 24.4 8337 | 4305 | +18%
Y 1011 as55 233 131,58
£ 1 1184 87 6 234 130.0
D10023- . GPRS-FDOD (TDMA, GMSK, TH 04 x 10.42 84 14 2258 9.57 131.5 +3.0%
DAE i
¥ 13.29 86.7 245 1491
Pz 1417 90,2 242 1487
; 10024- GFRS-FOD (TDMA, GMSK, T 0-1) XD 128 B5.1 154 B.56 1407 | +1.2%
| OAB
Y I 26.29 95,5 23.8 134 7
N L g5.9 21.3 1316
10027 - GPRE-FOO (TOA, GMSK, TH 0-1.2) X i B47d 9594 22.2 480 § 135 +2.2 %
DaR 5
Y T sETd 998 | z27 1247
il 5310 99.9 2.2 1241
100:22- GFRS-FOO (TOMA, GMSK, TH 3-1-2-3) x 6211 0a.g M6 3.55 1461 +1.9 %
DAS
¥ 7761 598 21.2 132.0
£ 7233 9a. 7 2.2 133.3
10032- IEEE 802.15.1 Bletooth {3FSK, DIHES b 05,24 0o 7 159 1.18 137 2 +1,7 o
A8
v | esme | fdan 16.2 1245
z on.67 94,1 168 .4 1497
S 10100- LTE-FDD (3C-FOMA, 100% BB, 20 b4 614 EE.A 1972 557 126.2 +1.7
; CAR WHz, CIPSK)
: ¥ §.21 658 19,1 136.5 ]
! Z | 641 67.9 199 145 9

Cenfficate Mo: ES3-3334, Nov15
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ES300W3— SN:3334

Movember 17, 2015

10103

{ LTE-TDD [SC-FDMA, 100% RB. 20

X | 1007 T5.4 255 829 [ 1382 [ +25%
CAB MHz, OPSK)
Y B.54 73.3 245 1305
2 9gd 75,1 358 1306
10108- | LTE-FDO (SC-FDMA, 100% RE. 10 X i 634 67.6 19.8 580 | 1485  +14 %
CAG MHz, QPSK)
v | 613 BE.5 18.1 1321
i z §.19 67.2 19.7 137 8
10117-  “[EEE 802 ¥ 1n (HT Mixed, 13.5 Mbps, ¥ | 1013 580 210 B.OF | 1388 | +27%
CAB BPSK) 1
_ . Y 108 B8O - 21.1 1425 o
7 i 9.9 687 ;| 211 127 1
16151- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz. X | 0.4z 744 25 5 28 1320 | 0%
CAB QPSK)
¥ &.50 741 25.0 1437
] . z 9.0 734 25.0 1265
D 10154- LTE-FOD {SC-FOMA, 50% RE, 10 MHz, P 603 &7 A1 19.5 5758 1455 1.4 %
CAC OPSK)
¥ 581 66.0 18.9 128.9
Z 5.6 £6.5 18.5 1354 ]
10160~ | LTE-FDD (SC-FDMA, 50% RB, 15 MHz, | % | #4185 665 192 582 | 1267 | =14 %
CAB OPsK}
' Y 8.20 B4 190 132.8
. z 5.39 7.5 19,8 141,71
10168- LTE-FCD (3C-FDMA, 1 RB, 20 MHz, ¥ 505 57.6 0.0 573 | 146G | 14 %
CAB QAPSK)
¥ 4.82 £6.2 18.2 132.2
Z | 496 £7.4 200 1438
10172- | LTE-TOD (SC-FDMA, 1 RB, 20 MHz, X 408 707 283 921 1479 | £30%
CAR OP3K)
¥ ' 0D 7.1 262 138.9
, z 539 755 378 1415
T0175- LTE-FDD (SC-FOMA, 1 RE, 10 MHZ, * 499 BT.2 19.9 a2 1407 11.2 %
CAC QPSK)
¥ | 480 5.2 19.1 1313
- ! z 4.90 &7.1 15,4 1361
10181-  LTE-FDD {3C-FDMA, 1 RB, 15 MHZ x| 490 87.3 19.9 572 | 1454 . 144
._QAB . E}F‘SKJ
¥ i 481 6.2 14,2 130.8
Z 4.85 R7.1 19.8 136.0
10106- IEEE 802.11n {HT Mixed, 6.5 Mbps, ® 0,78 £8.8 21.3 B0 | 1310 | 25 %
I CAR BESK} _ _
Y | ara 684 21.0 140.7
z 0.04 £9.4 1.8 145.6
10225-  UMTS-FDD {HSPAT X 658 6.5 19.3 597 | 1339 .| $1.7 %
CAB
N 5 Y, 695 67.1 1.3 144.8 n
L N Z B.71 B5.6 18,2 1257 '
10237- LTE-TDD (SC-FOMa, 1 RB, 10 WAz, X 9,00 60.2 25.5 .29 1482 | 2530%
| CAB QPSK) = i i
. Y | 778 751 257 1316 .
z | &z7 782 77 1361 o
10252- LTE-TBD [SC-FOMA, 50% REB., 10 MHz, X 0 R4 FE.3 PETF a24 1441 2.7 %
CAB OPSK}
y 8.74 72.9 24.5 1334
) zZ . 914 75.2 26.1 . 136.9
10267-  LTE-TODN {SC-FOMA, 100% RE, 10 X 928 738 ¢ 253 930 | 1248 | 20 %
CAB MHz, QPSK)
| S Y P a4n 737 24.0 1421
| | z 985 76.1 265 145.3

Cerificate Mo: ES3-3334. Nowis
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E330W3- SiN,333 Wovernber 17, 2015

10275- | UMTS-FDD (HSUPA, Subtest 5, 3GPP W | aam 560 18.7 306 | 1333 | #0.9%
CAB REIB.4]
¥ | 444 £i6.9 18.5 148.2
R Z 4.30 65.7 18.6 128.4
EEB*M - COMAZNOD, RCS, 8055, Full Rate pe 488 673 12.7 346 145 5 0.7 %
¥ | ass 665 18.2 136.3
z 282 67.3 18,8 139.4
10292- COMA2000, RCS, S032, Full Rate * 373 (23] 191 339 147.9 HT %
fatal=] : '
Y 35 | 667 183 BEE
i 560 7.6 18.9 1430,
10297- LTE-FDD (SC-FDMA, 50% REB, 20 MHz, . % - &.30 674 © 187 5.81 1414 | +1.2 9
AN QFSK) ;
L Y &N 665 | 191 130.3
B Lz ety 670 | 135 | 1368
10311- | LTE-FDD (SC-FDMA, 100% RB, 15 T % . 688 B8 0 01 | BO6 | 1470 | HT7%
_ABA MHz, GPSK) L
¥ | BEB 67.1 195 | 1360
. _ Zi 675 67.7 | 20.0 1416 B
T 10400- IEEE 80Z.71ac WiFi [20MHz, 64-CubkE. X 9,97 B8 214 837 | 12960 | 427 %
AbC 230G duty eycle)
Y | 1007 659 214 1436
Z | 1021 BY.7 220 T 1474
ﬁrsgja- COMAZQD0 {1%EV-DO, Rev. U) X 4.77 BG.5 188 ¢ 3.6 : 1348 | 0.5%
¥ 488 B8 155 126.7 ]
zZ 474 £8.8 18.9 129.4
;id-aﬂntu CDMAZEOG (1xEV-DO, Rev. A) x 4.72 58.7 15.8 377 | 1329 | #0.7 %
ki 4.78 £33 18.9 1474
z | 483 68.7 16.9 1271
1014 15- IEEE 80211k Wikt 2.4 GHz (D558, 1 x 270 559 158 154 | 1319 | #05%
AAS hbps. 29pc duty cyele)
b 285 683 18.% 1452
z 2,72 £9.3 18.0 1273 7
10416- IEEE &02.11g WiFi 2.8 GHz {ERP- ¥ | 981 . 88 21.2 623 | 1316 | 27 %
ABA QOFDM, & Mbps, 99pc duty cycle) | :
Y | sen £8.7 21.2 144.1
z Boe7 93 217 146.0 N

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
prabability of approximately 95%.

* The uncertainties of Mom XY.Z da not affect the 2 field uncertainty inside TEL {see Pages 7 and &),

E Murmerical inearizatian parameter: uncsttainty not required.

= Ungertainty is determined using the meee deviation from linear response apolying rectangular distribution and is expressed for the equare of the
figld valug,
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EZAONVE- SMN:3354 Movermber 17, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3334

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative Conductivity Depth ™ Unc :
| f{MHZ)® | Permittivity" {Stm) " ComvFX | ComvFY | ConvFz | Alpha® | {mm) (k=2)
i 55.5 0.75 613 | B13 . BA3 0.00 100 | £13.3%
13 55.5 0.75 5.76 576 5.76 .00 1.00 +133 %
750 41.9 {.89 £.56 6.55 6.56 0.24 2.35 12,0 %
835 415 ' 0.80 6.37 6.37 6.37 0.37 170 | +12.0% |
1750 40.1 1.37 5.39 539 5.30 0.58 1.32 +12.0% |
1900 40.0 1.40 5.18 5.18 5.18 0.77 1.20 +12.0%
2300 385 ' 1.67 4.85 485 | 485 0.71 1.28 +12.0%
2450 3.2 180 | 488 4.58 458 . 079 | 117 . sf2.0%
2600 33.0 1.86 446 | 448 4.46 | 080 1.26 1 12.0 %

= Frequency validity above 505 MHz of = 100 MHz anly appies for CASY vd.4 and higher [see Pace 2), else i is restigted to = B0 MHz. The
uncenainty is ihe RSS of the ConvF unczrtainty at calibrtion frequensy snd the unoartainty for the indicated frequency band. Freguency validity
beicw 300 MHz is = 10, 25, £0, 50 and 7 MHz for ConvF assessments ot A0, 64, 128, 150 and 220 MHz resgectvely. Above 5 GHz frequency
validity can be extended to + 110 MHz.

At frequencies below 2 (3Hz, the validity of tissue parameters [s and =1 63N be ralaxed o + T0% if linuid compensztion famula is sppiied to
measursd SAR valles. At frequencies adave 3 GHz, the validity of tissua paramaters (g and o) it restricted to £ 5%. The uncertainty is the RS af
the: CameF uncerainty for indicated tarpet tissue parameters.

* Alpha/Depth are datermined during calibration. SPEAG wartants that the rermaining deviation: dus 20 the kaundary sffect atter compensation i
Shways le2s than £ 1% for frequencies below 3 GHz and belew + 2% far frequencies between 3-8 SHz af any distance larger than half the probe tip
dizmetes fram the boundary.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3334

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc

f(MHZ)®  Permittivity ™ (Sfm) " ConvFX | ConwFY | ConvFZ | Alpha®| (mm) {k=2)
750 55.5 0.96 5.37 6.37 5.37 0.74 122 | +120%
835 55.2 .97 £.24 6.24 5.24 0.21 1.94 | £120%
1750 - 53.4 1.49 503 | 503 5.03 0.50 1.57 | #120%
1900 53.3 1.52 484 484 L 484 0.50 158 | #120%
2300 52.9 181 | 461 4.61 4.61 074~ 123 | +120%
245§ 527 : 1.95 | 4.45 4.45 4.45 0.74 1.20 +12.0%
2600 525 216 420 | a20 | 428 080 | 120 | +120%

- Fraquency velidity above 300 MHz of & 100 MHz only applies far DAY vdd and higher {ses Page 2), elsa it & restricted ta £ 50 MHz. Tha
uncetaingy is the RSE of the ConvF uncertsinty at calibration frequency and the uncertainty for the indicazed frequency band. Frequency validity
Below 300 MHZ is + 10, 25, 49, 50 ard 70 MHz for ConvF assessments gt 30, 64 128, 150 and 220 MHz respectvely. Above 5 GHx frequency
validity caa be extendsd {o + 510 MH

" at frequencias balew 3 GHz, the validity of tissue sarameters (& and o) can be retaxed ta & 0% if fiquid competsation formula s applied to
measured SAR values. At frequencies above 3 GHz, the valicity of tissue paramaters (= and 1) is restricted o £ 5%. The unsertaginty is the KR5S of
the ConvF uncerainty for indicaied target tizsue paramatars,

& Alpha'Death are determined during calibration. SPEAG wamaniz that the ramaining deviafion due to the boundary effect after compensation is
abways less than £ 1% for frequencies balew 3 GHz ard below £ 2% for frequenciss between 5.6 SHz at any distancs &mger than half the probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-GCell:ifi110 EXX, Waveguide: R22)

1_4_._..... __..__,_ L T o S U

s

1.0+

T T

LA SO SN A

[

Frequency response {normalized}

T S L S N I

f i
1500 2000 2500
f [MHz]

Uncertainty of Frequency Response of E-field: 1 6.3% {k=2)
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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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Dynamic Range f(SAR..q)
(FEM cell , foy= 1900 MHz)

Input Sigral [ul]

g 102 10 107 101 10° 107
SAR [miiem3)]

= (o]

not cempensaied cormpensated

E ORI P

Ereat [dB]

101 ‘o 1IE|1 102
SAR [mWem3]

2 N

net cobnpaasated COMmpensatec

Uncertainty of Linzarity Assessment: * 0.6% {k=2)
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Conversion Factor Assessment

f= 835 MH2.WGLS RS (H_comd)

= 1800 MHz WGLS R22 (H_convF}
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Deviation from Isotropy in Liquid
Error (¢, 4}, f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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MNovember 17, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3334

Other Probe Parameters

Sensor Arrangsment

Triangular
Connector Angle (%) 17.4
Machanical Surface Deteciion Mods enabled
Optical Surface Detection Mode disabled
Probe Overall Length ' 337 mm
" Probe Bady Diameter T mm
Tip Length 10 rewn _'
Tip Diameter 4 mm .
Frobe Tip to Sensor X Calibration Foint 2 mm
Probe Tip to Sensor Y Calibration Poind Zmm
Probe Tip to Sensar Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Ceriificate Mo: ES3.3334_Mavis Page 13 of 13
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: Cortificate No: ES3-3351__JUI11 5

Schweizerischer Kalibrierdienst

CALIBRATION CERTIFICATE

Object ES3DV3 - SN:3351

Calibration procedure(s)

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

Calibraticn date:

June 22, 2015

This calibration certilicate documents the traceability to national standards, which realize the physical units of measurements {SI).
The measuremenls and the uncertainties with confidence probability are given on the following pages and are part of the certificats.

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

Calibration Equipment used (M&TE critical for calibraticn)

; Kalja Pokovic

This calibration certificate shall not be reproduced except in full wilhoul written approval of the laboratory.

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

Power meter E4419B GB41293874 01-Apr-15 {(No. 217-02128) Mar-16

Power sensor E4412A MY41498087 01-Apr-15 (No. 217-02128) Mar-16

Reference 3 dB Altenuator SN: 55054 (3¢} 01-Apr-15 (No. 217-02129) Mar-16

Reference 20 dB Attenuator SN: 55277 (20x) 01-Apr-15 (No. 217-02132) Mar-16

Reference 30 dB Attenuator SN: 55129 (30b) 01-Apr-16 (No. 217-02133) Mar-16

Reference Probe ES3DV2 SN 3013 30-Dac-14 {No. ES3-3013_Dec14) Dec-15

DAE4 SN: 660 14-Jan-15 (No. DAE4-660_Jan15) Jan-16

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US53642001700 4-Aug-99 (in house check Apr-13) In house check: Apr-16

Network Analyzer HP 8753E US37390685 18-Qc¢t-01 (in house check Ocl-14}) In house check: Oct-15
Name Function Signature _

Calibrated by: - Leif Klysner ' Laberatory Technician W ' %2

Approved by: Technical Manager

Issued: June 22, 2015
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Calibration Laboratory of

g S Schweizerischer Kalibrierdienst
Schmid & Partner c Service sulsse d'étalonnage
Engineering AG g Servizio svizzro di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Acoredited by the Swiss Accreditation Service {(SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the slgnatories to the EA
Multilateral Agreement for the recognitlon of calibration certificates
Glossary:
TSL fissue simulating liquid
NORMXx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compreassion point
CF crest factor (1/duty_cycle) of the RF signal
A/ B C,D modulaiion dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 8 9 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, “|EEE Recommended Practice for Determining the Peak Spalial-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 2003

Methods Applied and Interpretation of Parameters:

s NORMx,y,z: Assessed for E-field polarlzatlon 9 =0 {f <900 MHz in TEM-cell; f > 1800 MHz: R22 wavegmde)
NORMzx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E’-field
uncertainty inside TSL (see below ConvF).

+  NORM(Px,y.z = NORMx.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.

e 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.

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

e Axy,z Bxry.z; Cxy,z; Dx,v,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 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 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.

s  Spherical isotropy (3D deviation from isciropy): 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 virtlual measursment center from the probe tip
{on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NGRMx {no
uncertainty required).

Certificate No: ES3-3351_Jun15 Page 2 of 13
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Probe ES3DV3

SN:3351

Manufactured:  May 22, 2012
Calibrated: June 22, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV3- SN:3351

June 22, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3351

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (le(me)z)A 0.99 1.17 1.19 +10.1 %
DCP (mV)® 113.6 105.2 104.5
Modulation Calibration Parameters
uip Communication System Name A B c D VR Unc™
dB dBvpv dB mv {(k=2)

0 cw X 0.0 0.0 1.0 0.00 | 1888 | 13.8%

Y 0.0 0.0 1.0 196.2

Z 0.0 0.0 1.0 151.3
10010- SAR Validation (Square, 100ms, 10ms) X 2.73 65.7 12.7 10.00 35.9 +1.2%
CAA

Y 1.18 58.1 9.8 37.4

Z | 244 619 | 125 42.0
10041- | UMTS-FDD (WCDMA) X 3.43 68.2 18.9 2.91 1485 | 205%
CAB

Y 3.14 66.5 18.1 114.3

Z 3.26 66.5 18.1 119.3
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.13 70.5 19.4 1.87 149.0 +0.5 %
CAB Mbps)

Y 2,46 65.9 17.0 115.2

V4 3.02 658.7 18.5 120.9
10013- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 10.59 69.9 22.6 9.46 139.1 325%
CAB OFDM, 6 Mbps)

Y 10.11 68.9 22.4 103.4

z 10.74 69.4 22.4 114.3
1(})0?21— GSM-FDD (TDMA, GMSK) X 4.33 751 1B.5 9.39 125.5 1.4 %
DAB

Y 5.13 776 20.0 144.5

zZ 17.70 96.1 27.5 123.5
10023- | GPRS-FOD (TDMA, GMSK, TN 0) X 4.56 75.8 18.9 957 | 1477 | #¥22%
DAB

Y 5.75 76.8 20.2 140.4

Z 18.60 97.9 28.5 117.3
10024- GPRS-FDD (TDMA, GMSK, TN 0-1) X 3.42 71.8 15.3 6.56 119.6 +1.4%
DAB

Y 14.95 90.8 22.0 132.7

z 29.34 98.9 25.6 106.6
10027- GPRS-FDD (TDMA, GMSK, TN 0-1-2) X 28 .96 09.9 23.5 4.80 135.7 +1.9%
DAB

Y 55.26 99.9 21.9 107.5

Z 35.15 99.9 24.6 120.0
10028- GPRS-FDD (TDMA, GMSK, TN 0-1-2-3}) X 36.32 aG.2 20.3 3.55 147.5 +19%
DAB

Y 73.22 99.9 20.7 117.0

Z 52.78 99.6 22.4 128.3
10032- IEEE 802.15.1 Bluetooth (GFSK, DHS5) X 31.23 99.5 20.1 1.18 122.8 1.4 %
CAA

Y 0.74 62.4 7.0 135.2

Z 56.68 99.6 20.2 141.5
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.01 66.4 18.9 5.67 112.7 £1.2%
CAB MHz, QPSK)

Y 6.14 66.9 19.3 124.6

Z 6.37 67.2 19.4 129.3

Certificate No: ES3-3351_Jun15
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ES3DV3— SN:3351

June 22, 2015

10103- | LTE-TDD (SC-FDMA, 100% RB, 20 x | 850 714 23.6 929 [ 1379 | £27%
CAB MHz, QPSK)

Yy | 812 70.6 23.6 105.2

Z | 988 73.4 24.7 i18.6
10108- | LTE-FDD (SC-FDMA, 100% RB, 10 X | 588 66.0 18.8 580 | 111.2 | #12%
CAC MHz, QPSK)

Yy | 599 66.5 19.2 122.8

z | 628 66.9 19.4 128.7
10117- | IEEE 802.11n (HT Mixed, 13.5 Mbps, X | 1019 69.3 21.2 807 | 1491 | #22%
CAB BPSK)

Y | 973 68.2 20.9 111.5

Z | 997 68.3 20.8 117.7
10151- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | x | 8.07 71.0 235 928 | 1327 | #25%
CAB QPSK)

Y | 882 74.2 25.9 147.0

Z | 91 725 24.4 115.3
10154- | LTE-FDD (SC-FDMA, 50% RB,10MHz, | X | 555 65.4 i86 | 575 | 1079 | 209%
CAC QPSK)

Yy | 567 66.0 19.0 120.3

Z | 59 66.3 19.1 126.2
10160- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 5.96 65.9 18.7 582 | 111.9 | #1.2%
CAB QPSK)

Y | 812 66.6 19.3 125.0

Z | 638 66.8 19.3 131.2
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 468 66.6 19.4 573 | 1307 | 209%
CAB QPSK)

Y | 481 67.2 20.0 144.7

Z | 474 65.5 18.9 109.9
10172~ | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 659 73.2 25.1 921 | 1439 | 225%
CAB QPSK)

Y | 6.42 727 25.3 113.3

z 7.92 75.5 2B6.2 127.2
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 468 66.5 10.4 572 | 1286 | 209%
CAC QPSK)

Y | 4.80 67.2 20.0 144.2

z | 413 65.5 18.9 109.1
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 471 66.7 19.5 572 | 1289 | +12%
CAB QPSK)

Y 4.78 67.1 19.9 143.9

zZ | 512 67.3 19.9 149.9
10196- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X | 972 68.8 21.1 810 | 1383 | #1.9%
CAB BPSK)

Yy | 832 67.9 20.9 105.9

Z | 958 67.8 206 1112
é(}f;ﬁ— UMTS-FDD (HSPA+) X 6.60 66.5 18.9 5.97 117.6 +1.2 %

Y | 6.69 66.9 19.3 132.0

z| 7.08 67.2 19.5 139.9
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, x | 657 73.1 25.0 921 | 1445 | £22%
CAB QPSK)

Y | 6.59 73.6 25.8 114.3

z | 803 76.0 26.4 1277
10252- | LTE-TDD (SC-FDMA, 50% RB, 10MHz, | X | 7.44 70.0 232 924 | 1229 | ©25%
CAB QPSK)

Y | 816 73.3 25.5 138.8

Z | 843 716 24.1 108.3
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 80 70.7 23.4 930 | 1305 | #27%
CAB MHz, QPSK)

Y | 886 744 26.1 146.7

Z | 912 72.6 24.5 114.0

Certificate No: ES3-3351_Jun1b

Page 50f 13




ES3DV3- SN:3351

June 22, 2015

10275- UMTS-FDD (HSUPA, Subtest 5, 3GPP X 4.49 67.5 18.8 3.96 146.9 0.7 %
CAB Rel8.4)

Y 413 65.9 18.1 117.5

z 4.36 66.2 18.2 1211
10291- CDMA2000, RC3, S055, Full Rate X 3.66 67.7 18.9 3.46 133.9 0.5 %
AAB

Y 3.37 66.1 18.1 109.3

i 3.54 66.0 18.0 112.1
10292- CDMAZ2000, RC3, SO32, Full Rate X 3.55 67.5 18.7 3.39 136.7 0.7 %
AAB

Y 3.35 66.4 16.2 110.1

Z 3.44 65.7 17.9 112.9
10297- LTE-FDD (SC-FDMA, 50% RB, 20 MHz, X 5.86 65.9 18.8 5.81 109.3 1.2 %
AAA QPSK}

Y 6.00 66.5 19.3 122.6

Z 6.23 66.7 19.3 126.8
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.42 66.5 161 6.06 114.1 1.2 %
AAA MHz, QPSK)

Y 6.60 67.2 19.7 127.9

Z 6.85 67.4 19.7 132.6
10400- IEEE 802.11ac WiFi {20MHz, 64-QAM, X 10.03 69.2 215 8.37 1412 +1.9%
AAC 99p¢ duly cycle)

Y 9.51 68.0 21.1 106.9

Z 9.90 68.2 211 114.0
10403- CDMA2000 (1XEV-DO, Rev. Q) X 5.00 70.6 19.6 3.76 146.5 0.5 %
AAB

Y 4,32 67.9 18.3 115.0

z 4.63 67.5 18.3 121.9
10404- CDMA2000 (1xEV-DO, Rev. A) X 4.99 71.0 19.8 3.77 143.8 0.5 %
AAB

Y 4.37 68.5 18.7 113.5

Z 4.56 67.5 18.2 120.2
10415- |IEEE 802.11b WIiFi 2.4 GHz (DSSS, 1 x 3.07 71.2 19.9 1.54 145.7 0.5 %
AAA Mbps, 99pc duly cycle)

Y 2.43 66.6 17.4 116.6

Z 2.59 67.1 17.8 1243
10416- IEEE 802.11g WiFi 2.4 GHz (ERP- X 9.84 69.0 21.3 8.23 139.6 +1.9%
AAA OFDM, 6 Mbps, 99pc duty cycle)

Y 9.37 67.9 21.0 106.5

Z 9.84 68.4 211 117.4

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%.

A The uncertainties of NormX,Y,Z2 do nol affect the E>-field uncertainty inside TSL (see Pages 7 and 8).

¥ Numerical linearization parameler: uncertainty not required.

E Ungertainly is determined using the max. deviation from linear response applying reclangular distribution and is expressed for the square of lhe

field value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3351

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz)® | Permittivity" (sfm)© ConvF X | ConvFY | ConvFZ | Alpha® [ (mm) (k=2)
750 41.9 0.89 6.43 6.43 6.43 0.31 1.96 £12.0%
835 41.5 0.90 6.17 6.17 6.17 0.21 2.59 +12.0%
1750 40.1 1.37 5.24 5.24 5.24 0.55 1.35 +12.0%
1900 40.0 1.40 5.07 5.07 5.07 0.54 1.42 +12.0%
2300 39.5 1.67 4.74 4.74 4.74 0.69 1.31 £12.0%
2450 39.2 1.80 4.46 4.46 4.46 0.80 1.26 +12.0%
2600 39.0 1.96 4.35 4.35 4.35 0.80 1.26 £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 1o £ 50 MHz. The
uncerainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicaled 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
validily can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of tissue paramelers (e ard o} can be refaxed to £ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricled lo £ 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicaled target tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warranis that the remaining deviation due to the boundary effect afler compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3.6 GHz at any dislance larger than haif the probe tip
diameter from the boundary.

Certificate No: ES3-3351_Juni5 Page 7 of 13




ES3DV3— SN:3351

June 22, 20156

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3351

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHz2)® | Permittivity" (stm)f ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 6.21 6.21 6.21 0.29 1.98 +12.0%
835 55.2 0.97 6.11 6.11 6.11 0.77 1.20 +12.0%
1750 53.4 1.49 4.88 4.88 4.88 0.68 1.30 £12.0%
1900 53.3 1.52 4.68 4.68 4.68 0.61 1.46 +12.0%
2300 52.9 1.81 4.47 4.47 4.47 0.80 1.16 +12.0%
2450 52.7 1.95 4.30 4.30 4.30 0.80 1.16 +12.0%
2600 52.5 2.16 4.16 4.16 4.16 0.80 1.20 +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
uncerainty is the RSS of the ConvF uncertainly at calibration frequency and the uncertainty for lhe indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessmenis at 30, 64, 128, 150 and 220 MMz respectively. Above 5 GHz frequency

validity can be extended to £ 110 MHz.

F At frequencies below 3 GHz, the validily of tissue parameters (e 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 lissue parameters (e and a} is restricted to + 6%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target lissue parameters.
¢ Alpha/Depth are determined during calibration. SPEAG warrants lhat the remaining deviation due lo the boundary effect after compensalion is
atways less than £ 1% for frequencies below 3 GHz and below 2% for frequencies belween 3-8 GHz al any distance larger than half the probe tip
diameter from lhe boundary.
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ES3DV3- SN:3351

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

June 22, 2015
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ES3DV3- SN:3351

=600 MHz, TEM

June 22, 2015

Receiving Pattern (¢), 3 = 0°

f=1800 MHz,R22
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ES3DV3-~ SN:3351 June 22, 2015

Dynamic Range f(SARpeaq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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ES3DV3- SN:3351 June 22, 2015

Conversion Factor Assessment

f = 835 MHz, WGLS R9 (H_convF) f = 1900 MHz WGLS R22 (H_convF}
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ES3DV3- SN:3351

June 22, 2015

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3351

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (%) 215
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 2mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip lo Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm

Certificate No: ES3-3351_Jun15 Page 13 of 13




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):

Y = jza)grgo J.abJ.abJ;)”COS¢’ GXP[_ ja)r(ﬂog;go)l/z]d¢!dprdp

[in(b/a)f r

where Yis the admittance of the probe in contact with the sample, the primed and unprimed coordinates
refer to source and observation points, respectively, r> = p> + p'> —2pp’cos ¢' , @ is the angular frequency,

and j:\/—_l.

Table D-I
Composition of the Tissue Equivalent Matter
Frequency (MHz) 750 835 1750 1900 2450 5200-5800
Tissue Body Body Body Body Body Body
Ingredients (% by weight)
Bactericide 0.1
DGBE 31 29.44 26.7
HEC 1
NaCl See page 2 0.94 0.2 0.39 0.1
Sucrose 44.9
Polysorbate (Tween) 80 20
Water 53.06 68.8 70.17 73.2 80
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2 Composition / Information on ingredients
The ltem is composed of the following ingredients:

Hi Water, 35 — H8%

Sucrose Sugar, white, refined, 40 - 60%

MNall Sodwem Chionde, 0 - 6%

Hydroxyethyl-cellulose  Medium Viscosity (CAS# 9004-G2-0), <0.3%

Freventol-07d Preservabive. agueous preparabon, [CASE 5hUEh-B4-4), contaming
S-chioro-2-methyl-3{2H}-isothiazrolone and 2-methyd-3(2H)-sothiazolone,
0.1 =0.7%
Relevant for safety, Refer to the respective Safety Data Sheet®

Figure D-1

Composition of 750 MHz Body Tissue Equivalent Matter

Note: 750MHz liquid recipes are proprietary SPEAG. Since the composition is approximate to the actual
liquids utilized, the manufacturer tissue-equivalent liquid data sheets are provided below.

Measurement Certificate / Material Test

Iterm Name Body Tissue Simulating Liquid (MSL750V2)
Product No. SL AAM 075 AA (Charge: 150223-3)
Manufacturer SPEAG

Measurement Method
| TSL dielectric parameters measured using calibrated OCP probe. |

Setup Validation
|Validation results were within + 2.5% towards the target vaiues of Methanol. |

Target Parameters
| Target parameters as defined in the IEEE 1528 and IEC 62208 comgliance standards. |
Test Condition

Ambient Environment temperatur (22 = 3)°C and humidity < 70%.

TSL Temperature 22°C

Test Date 25-Feb-15

Ogerator IEN

Additional Information
TSL Density 1212 glem®
TSL Heat-capacity 3.006 kJ/(kg"K)

IMgasured Taroet Diff.to Target [%]
1 [MHz]| HP-¢' | HP=" [sigmal eps sigma| A-eps  A-sigma
800 | 573 |24.78| 083 | 581 085 2.2 -13.2
625 | 571 | 2443 | 085 | 560 085 1.8 110
850 | 568 | 2408 | 087 | 559 096 1.5 48
876 | 568 |2am0| 088 | 558 068 12 4.7

|
|

Dy, Pammillivity %
on
-

700 | 562 | 2351|002 | 557 oss | o9 “+E 50
725 | 56.0 [2328| 094 | 556 0es | 08 24 TS~ |
750 | 55.7 |29.06[ 0.96| 555 o088 | 04 01 1 2= = - —

600 650 700 750 800 8SO 900 950 1000
Frequency MHz

7i5 | 665 |2287| 000 | 554 067 04 24
BOO | 552 | 2268 1.01 | 858 097 | -02 44
B2S | 550 | 2252|103 | 882 098 | D5 57
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Figure D-2
750MHz Body Tissue Equivalent Matter
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APPENDIX E: SAR SYSTEM VALIDATION ‘

Per FCC KDB 865664 D02v01, 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 865664 D01 v01 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-I
SAR System Validation Summary 08/03/15 to 08/10/15
SAR COND. PERM. CW VALIDATION MOD. VALIDATION

SYSTEM F[,\RAE?] DATE PRS%BE PFY%BEE PROBE CAL. POINT ©) &) SENSITIVITY| PROBE PROBE MOD. DuUTY PAR

# LINEARITY | ISOTROPY TYPE FACTOR

C 750 12/11/2014 3333 ES3DV3 750 Body 0.988 56.289 PASS PASS PASS N/A N/A N/A

J 835 4/28/2015 3319 ES3DV3 835 Body 0.992 54.192 PASS PASS PASS GMSK PASS N/A

| 1900 5/30/2015 3213 ES3DV3 1900 Body 1.520 52.410 PASS PASS PASS GMSK PASS N/A

E 2450 11/3/2014 3332 ES3DV3 2450 Body 1.996 52.207 PASS PASS PASS IOFDM/TDD) PASS PASS

A 5300 2/19/2015 3914 EX3DV4 5300 Body 5.181 47.442 PASS PASS PASS OFDM N/A PASS

A 5500 2/19/2015 3914 EX3DV4 5500 Body 5.464 46.921 PASS PASS PASS OFDM N/A PASS

A 5800 2/19/2015 3914 EX3DV4 5800 Body 5.942 46.314 PASS PASS PASS OFDM N/A PASS

Table E-lI
SAR System Validation Summary 03/09/16 to 03/22/16
SAR COND. PERM. CW VALIDATION MOD. VALIDATION

SYSTEM F[,\RAE;)] DATE PRS%BE P.IBY('):BEE PROBE CAL. POINT ©) &) SENSITIVITY| PROBE PROBE MOD. DuUTY PAR

# LINEARITY | ISOTROPY TYPE FACTOR

| 835 11/3/2015 3333 ES3DV3 835 Body 1.006 54.946 PASS PASS PASS GMSK PASS N/A

C 1750 10/5/2015 3288 ES3DV3 1750 Body 1.477 51.065 PASS PASS PASS N/A N/A N/A

G 1900 12/3/2015 3334 ES3DV3 1900 Body 1.552 50.709 PASS PASS PASS GMSK PASS N/A

E 2300 9/15/2015 3351 ES3DV3 2300 Body 1.811 51.484 PASS PASS PASS N/A N/A N/A

E 2450 9/15/2015 3351 ES3DV3 2450 Body 2.005 50.900 PASS PASS PASS IOFDM/TDD) PASS 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 D01v01 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 KDB 865664.
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APPENDIX G: SENSOR TRIGGERING DATA SUMMARY

A3LSMT377W 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 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 1

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 23 22 21 20 L) B8 7 6 5 “ 13
UMTS B5 23.70 23.63 23.82 23.70 23.89 8.78 8.65 18.87 18.88 B8.78 18.88
UMTS B4 23.10 23.1 23.30 23.36 23.34 n71 n72 188 176 189 191
UMTS B2 23.79 23.66 23.69 23.60 23.68 1287 ©.67 283 ©.74 °.94 .65

LTE B12 24.%6 24.24 243 2440 2443 2042 20.17 20.7 20.10 20.10 20.33
LTE B17 2427 2440 2434 24.34 248 10.93 067 .67 19.61 19.68 .82
LTE B5 24.13 24.26 2443 24.21 24.40 1.6 0.8 .21 1042 0.4 .23
LTE B4 23.73 23.94 23.85 23.71 23.79 .40 ©42 ©.40 2.5 .30 ».5
LTE B2 23.87 23.66 23.79 23.82 23.84 ©42 2.38 ©42 2.35 ©.34 21
Moving device away from the phantom:
KDB 616217 6.2.h M easured Power [dBm]

Distance[mm] 23 22 21 20 ) 8 7 6 5 “u 3
UMTS B5 2366 | 23.71 | 2365 | 23.67 | 23.65 | 1B8.94 18.95 18.66 18.65 | 18.80 18.90
UMTS B4 2336 | 2315 | 2342 | 23.2 | 23.27 1n71 176 183 175 1185 176
UMTS B2 23.77 | 2369 | 2365 | 23.80 | 23.95 | .78 277 12.83 295 | 182 12.92

LTE B12 2411 | 2433 | 2428 | 2437 | 2437 | 2027 | 2021 | 2023 | 2028 | 20.11 | 20.09
LTE B17 2422 | 247 | 2410 | 2425 | 2456 | ©.75 19.60 19.86 10.69 | 10.90 .83
LTE B5 2427 | 2440 | 2415 | 2435 | 2433 | 19.28 19.20 0.1 .27 9.6 0.25
LTE B4 2394 | 23.77 | 23.84 | 23.80 | 23.80 | 12.29 12.24 1245 2.4 .39 245
LTE B2 23.89 | 23.90 | 23.71 | 2389 | 23.74 7.2 2.7 2.34 2.18 229 042

Based on the most conservative measured triggering distance of 18 mm, additional SAR measurements

were required at 17 mm from the back side.

Back Side — Main Antenna 2

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]
Distance[mm] B I3 “ 3 © 1 10 9 8 7 6
LTE B30 2244 22.21 22.27 2228 22.15 13.31 1B8.8 13.28 13.40 1B.27 13.23
Moving device away from the phantom:
KDB 616217 6.2.h M easured Power [dBm]
Distance[mm] LS 5 “ 3 2 1 10 9 8 7 6
LTE B30 2242 | 2225 | 2239 | 2265 | 2231 | B.B 1825 | 1B.23 3.6 1829 | B25

Based on the most conservative measured triggering distance of 11 mm, additional SAR measurements

were required at 10 mm from the back side.
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Top Edge

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 1) B 7 L) B “ 3 © M 10 9
UMTS B5 23.60 23.89 23.72 23.66 23.75 18.66 18.81 8.71 8.75 18.85 B.77
UMTS B4 2325 23.30 23.6 23.1 23.35 1n78 1160 1n75 171 191 191
UMTS B2 23.82 23.85 23.61 23.75 23.65 .85 268 12.89 .83 12.68 12.88

LTE B12 241 24.21 2434 2445 2415 20.27 20.23 20.22 20.27 20.23 20.32
LTE B17 2418 245 2442 24.36 24.16 19.91 0.69 1.65 1.65 19.92 0.72
LTE B5 24.19 2423 2443 2438 2437 0.7 0.22 040 1.22 0.4 10.36
LTE B4 23.72 23.94 23.68 23.86 23.66 .45 2.0 238 12.31 ©.16 »r.B3
LTE B2 2362 23.67 23.83 23.66 23.95 ©.23 2.39 ».B3 ©.28 ©.23 223
Moving device away from the phantom:
KDB 616217 6.2.h M easured Power [dBm]

Distance[mm] 9 B 7 6 13 “ 3 ©° 1 10 9
UMTS B5 23.78 | 2389 | 23.71 | 2368 | 23.79 | 18.80 18.62 18.65 18.95 | 18.60 18.70
UMTS B4 2332 | 2320 | 2343 | 23.77 | 2344 1160 1165 1185 178 1192 167
UMTS B2 2382 | 23.70 | 23.76 | 2362 | 23.73 2.81 12.92 12.89 ©.67 .87 12.94

LTE B12 2423 | 2440 | 2444 | 2436 | 24.6 | 2036 | 20.10 | 20.30 | 20.4 | 20.13 | 20.%6
LTE B17 2415 | 2420 | 2425 | 2427 | 2438 | 1.76 19.61 19.70 1.65 | 1.60 0.61
LTE B5 2443 | 2411 | 2436 | 2444 | 2420 | 1943 9.13 .40 10.38 | 1040 .36
LTE B4 23.78 | 2387 | 2360 | 2368 | 23.64 2.5 N7 N7 .28 .34 ©.22
LTE B2 2362 | 23.69 | 23.93 | 23.78 | 2394 | 1.28 227 12.26 .30 .20 .26

Based on the most conservative measured triggering distance of 14 mm, additional SAR measurements
were required at 13 mm from the top edge.
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Left Edge — Main Antenna 1

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]

Distance[mm] 1 1 10 9 8 7 6 5 4 3 2
UMTS B5 23.87 23.76 23.77 2365 23.87 8.77 8.62 18.93 18.81 18.92 18.87
UMTS B4 2335 23.31 2320 23.33 23.6 181 1n71 163 n74 1n78 169
UMTS B2 23.87 23.84 23.83 23.62 23.61 12.60 2.86 .66 12.63 12.65 265

LTE B12 244 2431 241 2413 24.21 20.26 20.22 20.33 20.31 20.17 20.21
LTE B17 2432 2429 2420 241 2427 10.92 0.65 .89 .67 .64 .85
LTE B5 24.12 2431 24.25 24.21 24.2 0.7 0.2 0.32 1043 .35 0.0
LTE B4 2361 23.89 23.62 23.83 23.71 12.31 ©.20 r.R ’1 ©17 ©.19
LTE B2 23.86 23.72 23.81 2391 23.79 ».83 241 ©.28 .30 2n 2.39
Moving device away from the phantom:
KDB 616217 6.2.h M easured Power [dBm]

Distance[mm] 2 1 0 9 8 7 6 5 4 3 2
UMTS B5 2384 | 2384 | 2362 | 23.88 | 23.63 | 1B.76 18.65 18.76 18.60 18.69 18.82
UMTS B4 2321 | 2333 | 2329 | 23.11 | 23.28 n77 1184 1165 1163 1160 191
UMTS B2 2393 | 2361 | 2393 | 2365 | 23.95 | 12.86 12.67 12.84 ©85 | 77 ©.75

LTE B12 2429 | 2441 | 2442 | 2432 | 2441 | 20.26 | 2042 | 20.%6 | 20.30 | 20.23 | 20.28
LTE B17 2413 | 2430 | 2434 | 246 | 2420 | ©B.75 10.92 0.74 19.81 1.68 .94
LTE B5 2435 | 2410 | 2439 | 2423 | 24.%6 09.41 19.20 9.41 9.6 .34 9.41
LTE B4 23.77 | 2388 | 23.72 | 2363 | 23.65 21 122.30 12.20 12.31 2.13 .25
LTE B2 2369 | 23.60 | 23.61 | 23.76 | 2365 | .27 241 122.29 245 | ©25 | ©23

Based on the most conservative measured triggering distance of 7 mm, additional SAR measurements
were required at 6 mm from the left edge.

Left Edge — Main Antenna 2

Moving device toward the phantom:

KDB 616217 6.2.f Measured Power [dBm]
Distance[mm] 1 0 9 8 7 6 5 4 3 2 1
LTE B30 22.30 22.19 22.39 22.19 22.24 13.29 13.28 18.37 13.32 13.37 13.22
Moving device away from the phantom:
KDB 616217 6.2.h Measured Power [dBm]
Distance[mm] i 0 9 8 7 6 5 4 3 2 1
LTE B30 2217 | 2225 | 2228 | 2221 | 22.6 13.25 13.24 13.25 13.32 13.19 1340

Based on the most conservative measured triggering distance of 6 mm, additional SAR measurements
were required at 5 mm from the left edge.
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