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SAR EVALUATION REPORT

Applicant Name: Date of Testing:
Samsung Electronics Co., Ltd. 09/06/16 - 09/21/16
129, Samsung-ro, Maetan dong, Test Site/Location:
Yeongtong-gu, Suwon-si PCTEST Lab, Columbia, MD, USA
Gyeonggi-do, 16677, Korea Document Serial No.:
0Y1609091554.A3L
FCC ID: A3LSMG532G
APPLICANT: SAMSUNG ELECTRONICS CO., LTD.
DUT Type: Portable Handset
Application Type: Certification
FCC Rule Part(s): CFR §2.1093
Model(s): SM-G532G/DS
. SAR
Eqéllpment Band & Mode Tx Frequency
ass 1 gm Head 1 gm Body- | 1 gm Hotspot
(W/kg) Worn (W/kg) (W/kg)
PCE GSM/GPRS/EDGE 850 824.20 - 848.80 MHz 0.41 0.67 0.98
PCE UMTS 850 826.40 - 846.60 MHz 0.28 0.61 0.61
PCE GSM/GPRS/EDGE 1900 | 1850.20 - 1909.80 MHz 0.25 0.68 0.96
PCE UMTS 1900 1852.4 - 1907.6 MHz 0.36 1.02 1.05
PCE LTE Band 5 (Cell) 824.7 - 848.3 MHz 0.28 0.55 0.55
DTS 2.4 GHz WLAN 2412 - 2472 MHz 0.36 0.33 0.33
DSS/DTS Bluetooth 2402 - 2480 MHz N/A
Simultaneous SAR per KDB 690783 D01v01r03: 0.78 | 1.35 | 1.38

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.

SO Py,

N 7
goretin
) jlac-mrA
Randy Ortanez S S
President %7~ [ACCREDITED
Doy [N TESTING CERT#2041.01

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

1.1 Device Overview

Band & Mode Operating Modes Tx Frequency
GSM/GPRS/EDGE 850 Voice/Data 824.20 - 848.80 MHz
UMTS 850 Voice/Data 826.40 - 846.60 MHz
GSM/GPRS/EDGE 1900 Voice/Data 1850.20 - 1909.80 MHz
UMTS 1900 Voice/Data 1852.4 - 1907.6 MHz
LTE Band 5 (Cell) Voice/Data 824.7 - 848.3 MHz
2.4 GHz WLAN Data 2412 - 2472 MHz
Bluetooth Data 2402 - 2480 MHz

1.2 Power Reduction for SAR

There is no power reduction used for any band/mode implemented in this device for SAR purposes.

1.3  Nominal and Maximum Output Power Specifications

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

Mode / Band (\(ljoBi;e) Burst Average GMSK (dBm) Burst Average 8-PSK (dBm)
1 TXSlot |1 TX Slots |2 TX Slots |3 TX Slots |4 TX Slots |1 TX Slots |2 TX Slots |3 TX Slots |4 TX Slots
GSM/GPRS/EDGE 850 Maan]um 33.5 33.5 31.0 30.0 29.0 28.0 26.5 25.0 24.0
Nominal 33.0 33.0 30.5 29.5 28.5 27.5 26.0 24.5 23.5
GSM/GPRS/EDGE 1900 Maxn‘pum 31.0 31.0 28.5 27.5 26.0 27.5 25.5 24.0 22.5
Nominal 30.5 30.5 28.0 27.0 25.5 27.0 25.0 23.5 22.0
Modulated Average (dBm)
Mode / Band 3GPP 3GPP 3GPP 3GPP
WCDMA HSDPA HSUPA | DC-HSDPA
Maximum 235 225 225 225
UMTS Band 5 (850 MHz) _
Nominal 23.0 22.0 22.0 22.0
Maximum 23.5 22.5 22.5 22.5
UMTS Band 2 (1900 MHz) _
Nominal 23.0 22.0 22.0 22.0
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Modulated Average
Mode / Band
(dBm)
Maximum 23.5
LTE Band 5 (Cell) -
Nominal 23.0
Modulated Average
Mode / Band (dBm)
Ch. 1-11 Ch. 12 Ch. 13
|EEE 802.11b (2.4 GHz) MaX|rT1um 19.5 19.5 16.0
Nominal 19.0 19.0 15.5
|EEE 802.11¢ (2.4 GHz) Maxmjlum 16.5 14.5 11.5
Nominal 16.0 14.0 11.0
|EEE 802.11n (2.4 GHz) MaX|rT1um 16.5 14.5 11.5
Nominal 16.0 14.0 11.0

Modulated Average

Mode / Band
/ (dBm)

i 8.5

Bluetooth Maxm.'\um
Nominal 8.0
i 8.5

Bluetooth LE Maxm"\um
Nominal 8.0

1.4 DUT Antenna Locations

The overall dimensions of this device are > 9 x 5 cm. The overall diagonal dimension of the device is <160 mm
and the diagonal display is <150 mm. A diagram showing the location of the device antennas can be found in
Appendix F.

Table 1-1

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

Note: Particular DUT edges were not required to be evaluated for wireless router SAR if the edges were greater
than 2.5 cm from the transmitting antenna according to FCC KDB Publication 941225 D06v02r01 Section Ill. The
distances between the transmit antennas and the edges of the device are included in the filing.
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1.5 Simultaneous Transmission Capabilities

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

_—_—_—_—_—_1 TN I N - - -

I Path 1 || Path 2 :

GSM l | I

| GPrsepGcE umts LtE | | BTWIR I
Figure 1-1

Simultaneous Transmission Paths

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

Table 1-2
Simultaneous Transmission Scenarios

No. Capable Transmit Configuration Head i%?;-::grr; V\ggite:rs
1 GSM voice + 2.4 GHz WI-FI Yes Yes N/A
2 GSM voice + 2.4 GHz Bluetooth N/A Yes N/A
3 UMTS + 2.4 GHz WI-FI Yes Yes Yes
4 UMTS + 2.4 GHz Bluetooth N/A Yes N/A
5 LTE + 2.4 GHz WI-FI Yes Yes Yes
6 LTE + 2.4 GHz Bluetooth N/A Yes N/A
7 GPRS/EDGE + 2.4 GHz WI-FI N/A N/A Yes
8 GPRS/EDGE + 2.4 GHz Bluetooth N/A N/A N/A

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

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

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

4. Per the manufacturer, WIFI Direct is not expected to be used in conjunction with a held-to-ear or body-
worn accessory voice call. Therefore, there are no simultaneous transmission scenarios involving WIFI
direct beyond that listed in the above table.

5. This device supports VOLTE.
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1.6 Miscellaneous SAR Test Considerations
(A) WIFI/BT
Per FCC KDB 447498 D01v06, the 1g SAR exclusion threshold for distances <50mm is defined by the

following equation:

Max Power of Channel (mW?) :
* \Frequency(GHz) < 3.0

Test Separation Dist (mm)
Based on the maximum conducted power of Bluetooth (rounded to the nearest mW) and the antenna to user
separation distance, body-worn Bluetooth SAR was not required; [(7/10)* V2.480] = 1.1< 3.0. Per KDB

Publication 447498 D01v06, the maximum power of the channel was rounded to the nearest mW before
calculation.

(B) Licensed Transmitter(s)

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

This device is only capable of QPSK HSUPA in the uplink. Therefore, no additional SAR tests are required
beyond that described for devices with HSUPA in KDB 941225 D01v03r01.

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

1.7 Guidance Applied

IEEE 1528-2013

FCC KDB Publication 941225 D01v03r01, DO5v02r04, D06v02r01 (2G/3G/4G and Hotspot)
FCC KDB Publication 248227 D01v02r02 (SAR Considerations for 802.11 Devices)

FCC KDB Publication 447498 D01v06 (General SAR Guidance)

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

1.8 Device Serial Numbers

Several samples with identical hardware were used to support SAR testing. The manufacturer has confirmed that
the device(s) tested have the same physical, mechanical and thermal characteristics and are within operational
tolerances expected for production units.

Head Serial | Body-Worn |Hotspot Serial
Number  |Serial Number| Number
GSM/GPRS/EDGE 850 10245 06094 06094
UMTS 850 10245 06128 06128
GSMGPRS/EDGE 1900 06177 06094 06094
UMTS 1900 06177 06177 06177
LTE Band 5 (Cell) 10245 06128 06128
2.4 GHz WLAN 06227 06177 06177
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2 LTE INFORMATION

LTE Information

FCCID A3LSMG532G
Form Factor Portable Handset
Frequency Range of each LTE transmission band LTE Band 5 (Cell) (824.7 - 848.3 MHz)
Channel Bandwidths LTE Band 5 (Cell): 1.4 MHz, 3 MHz, 5 MHz, 10 MHz
Channel Numbers and Frequencies (MHz) Low Mid High
LTE Band 5 (Cell): 1.4 MHz 824.7 (20407) 836.5 (20525) 848.3 (20643)
LTE Band 5 (Cell): 3 MHz 825.5 (20415) 836.5 (20525) 847.5 (20635)
LTE Band 5 (Cell): 5 MHz 826.5 (20425) 836.5 (20525) 846.5 (20625)
LTE Band 5 (Cell): 10 MHz 829 (20450) 836.5 (20525) 844 (20600)
UE Category 4
Modulations Supported in UL QPSK, 16QAM
LTE MPR Permanently implemented per 3GPP TS 36.101
section 6.2.3~6.2.5? (manufacturer attestation to be YES
provided)
A-MPR (Additional MPR) disabled for SAR Testing? YES
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3 INTRODUCTION

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

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

3.1 SAR Definition

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

Equation 3-1
SAR Mathematical Equation

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

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

2
sar=2E
Y2,
where:
o = conductivity of the tissue-simulating material (S/m)
p = mass density of the tissue-simulating material (kg/m?3)

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 D01v01r04 and IEEE 1528-2013:

Measurement Procedure

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

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

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

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

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

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

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

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

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

Maximum Zoom Scan Spatial

Frequency

Maximum Area Scan
Resolution (mm)

Maximum Zoom Scan
Resolution (mm)
(BXz00m) BYz00m)

Resolution (mm)

Uniform Grid

Graded Grid

D2300m(N)

D2300m(1)* D2300m(n>1)*

Minimum Zoom Scan
Volume (mm)
(xy.2)

<2GHz

<5

<4 < 1.5*A2,00m(N-1)

2-3GHz

<5

<4 < 1.5*A2,00m(N-1)

3-4 GHz

<4

<3 < 1.5*A2,00m(N-1)

4-5GHz

<3

<25 < 1.5*A2,00m(N-1)

5-6 GHz

<2

<2 < 1.5*A2,00m(N-1)

*Also compliant to IEEE 1528-2013 Table 6
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5 DEFINITION OF REFERENCE POINTS

5.1 EAR REFERENCE POINT

Figure 5-2 shows the front, back and side views of the SAM Twin Phantom. The point
“M” is the reference point for the center of the mouth, “LE” is the left ear reference point
(ERP), and “RE” is the right ERP. The ERP is 15mm posterior to the entrance to the
ear canal (EEC) along the B-M line (Back-Mouth), as shown in Figure 5-1. The plane
passing through the two ear canals and M is defined as the Reference Plane. The line
N-F (Neck-Front), also called the Reference Pivoting Line, is not perpendicular to the
reference plane (see Figure 5-1). Line B-M is perpendicular to the N-F line. Both N-F
and B-M lines are marked on the external phantom shell to facilitate handset positioning

[5] . ERP - ear reference point
EEC - entrance to ear canal

Figure 5-1

5.2 HANDSET REFERENCE POINTS Close-Up Side view

of ERP
Two imaginary lines on the handset were established: the vertical centerline and the

horizontal line. The test device was placed in a normal operating position with the acoustic output located along
the “vertical centerline” on the front of the device aligned to the “ear reference point” (See Figure 5-3). The
acoustic output was than located at the same level as the center of the ear reference point. The test device was
positioned so that the “vertical centerline” was bisecting the front surface of the handset at its top and bottom
edges, positioning the “ear reference point” on the outer surface of the both the left and right head phantoms on
the ear reference point.

RE

Figure 5-2
Front, back and side view of SAM Twin Phantom

vertical
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Figure 5-3
Handset Vertical Center & Horizontal Line Reference Points
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6 TEST CONFIGURATION POSITIONS

6.1 Device Holder

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

6.2 Positioning for Cheek

1. The test device was positioned with the device close to the surface of the phantom such that point A is on
the (virtual) extension of the line passing through points RE and LE on the phantom (see Figure 6-1),
such that the plane defined by the vertical center line and the horizontal line of the phone is approximately
parallel to the sagittal plane of the phantom.

LE
Figure 6-1 Front, Side and Top View of Cheek Position

2. The handset was translated towards the phantom along the line passing through RE & LE until the
handset touches the pinna.

3. While maintaining the handset in this plane, the handset was rotated around the LE-RE line until the
vertical centerline was in the reference plane.

4, The phone was then rotated around the vertical centerline until the phone (horizontal line) was
symmetrical was respect to the line NF.

5. While maintaining the vertical centerline in the reference plane, keeping point A on the line passing
through RE and LE, and maintaining the device contact with the ear, the device was rotated about the NF
line until any point on the handset made contact with a phantom point below the ear (cheek) (See Figure
6-2).

6.3 Positioning for Ear / 152 Tilt
With the test device aligned in the “Cheek Position”:

1. While maintaining the orientation of the phone, the phone was retracted parallel to the reference plane far
enough to enable a rotation of the phone by 15degrees.

2. The phone was then rotated around the horizontal line by 15 degrees.

3. While maintaining the orientation of the phone, the phone was moved parallel to the reference plane until
any part of the handset touched the head. (In this position, point A was located on the line RE-LE). The
tilted position is obtained when the contact is on the pinna. If the contact was at any location other than
the pinna, the angle of the phone would then be reduced. In this situation, the tilted position was obtained
when any part of the phone was in contact of the ear as well as a second part of the phone was in contact
with the head (see Figure 6-2).
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LE

. Figure 6-3
Figure 6-2 Front, Side and Top View of Ear/15¢ Tilt Side view w/ relevant markings
Position

6.4 Body-Worn Accessory Configurations

Body-worn operating configurations are tested with the belt-clips

and holsters attached to the device and positioned against a flat P N
phantom in a normal use configuration (see Figure 6-4). Per FCC
KDB Publication 648474 D04v01r03, Body-worn accessory
exposure is typically related to voice mode operations when
handsets are carried in body-worn accessories. The body-worn
accessory procedures in FCC KDB Publication 447498 D01v06
should be used to test for body-worn accessory SAR compliance,
without a headset connected to it. This enables the test results Figure 6-4

for such configuration to be compatible with that required for Sample Body-Worn Diagram

hotspot mode when the body-worn accessory test separation

distance is greater than or equal to that required for hotspot mode, when applicable. When the reported SAR for
a body-worn accessory, measured without a headset connected to the handset, is > 1.2 W/kg, the highest
reported SAR configuration for that wireless mode and frequency band should be repeated for that body-worn
accessory with a headset attached to the handset.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that do contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are tested
with the device with each accessory. If multiple accessories share an identical metallic component (i.e. the same
metallic belt-clip used with different holsters with no other metallic components) only the accessory that dictates
the closest spacing to the body is tested.

Body-worn accessories may not always be supplied or available as options for some devices intended to be
authorized for body-worn use. In this case, a test configuration with a separation distance between the back of
the device and the flat phantom is used. Test position spacing was documented.

Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations, are tested
for SAR compliance with the front of the device positioned to face the flat phantom in head fluid. For devices that
are carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested with
the accessories, including headsets and microphones, attached to the device and positioned against a flat
phantom in a normal use configuration.

6.5 Extremity Exposure Configurations

Devices that are designed or intended for use on extremities or mainly operated in extremity only exposure
conditions; i.e., hands, wrists, feet and ankles, may require extremity SAR evaluation. When the device also
operates in close proximity to the user’s body, SAR compliance for the body is also required. The 1-g body and
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10-g extremity SAR Exclusion Thresholds found in KDB Publication 447498 D01v06 should be applied to
determine SAR test requirements.

Per KDB Publication 447498 D01v06, Cell phones (handsets) are not normally designed to be used on
extremities or operated in extremity only exposure conditions. The maximum output power levels of handsets
generally do not require extremity SAR testing to show compliance. Therefore, extremity SAR was not evaluated
for this device.

6.6 Wireless Router Configurations

Some battery-operated handsets have the capability to transmit and receive user data through simultaneous
transmission of WIFI simultaneously with a separate licensed transmitter. The FCC has provided guidance in FCC
KDB Publication 941225 D06v02r01 where SAR test considerations for handsets (L x W 29 cm x 5 cm) are
based on a composite test separation distance of 10 mm from the front, back and edges of the device containing
transmitting antennas within 2.5 cm of their edges, determined from general mixed use conditions for this type of
devices. Since the hotspot SAR results may overlap with the body-worn accessory SAR requirements, the more
conservative configurations can be considered, thus excluding some body-worn accessory SAR tests.

When the user enables the personal wireless router functions for the handset, actual operations include
simultaneous transmission of both the WIFI transmitter and another licensed transmitter. Both transmitters often
do not transmit at the same transmitting frequency and thus cannot be evaluated for SAR under actual use
conditions due to the limitations of the SAR assessment probes. Therefore, SAR must be evaluated for each
frequency transmission and mode separately and spatially summed with the WIFI transmitter according to FCC
KDB Publication 447498 D01v06 procedures. The “Portable Hotspot” feature on the handset was NOT activated
during SAR assessments, to ensure the SAR measurements were evaluated for a single transmission frequency
RF signal at a time.
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7 RF EXPOSURE LIMITS

7.1 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.

7.2 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 7-1
SAR Human Exposure Specified in ANSI/IEEE C95.1-1992 and Health Canada Safety Code 6

HUMAN EXPOSURE LIMITS
UNCONTROLLED CONTROLLED
ENVIRONMENT ENVIRONMENT
General Popuiation Occupational
(Wrkg) or (mW/g) (Wrkg) or (mW/g)
Peak Spatial Average SAR 16 8.0
Head
Whole Body SAR 0.08 0.4
Peak Spatial Averagg SAR 40 0
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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8 FCC MEASUREMENT PROCEDURES

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

8.1 Measured and Reported SAR

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

8.2 3G SAR Test Reduction Procedure

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

8.3 Procedures Used to Establish RF Signal for SAR

The following procedures are according to FCC KDB Publication 941225 D01v03r01 “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.

8.4 SAR Measurement Conditions for UMTS
8.4.1 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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8.4.2 Head SAR Measurements

SAR for next to the ear head exposure is measured using a 12.2 kbps RMC with TPC bits configured to all
“1’s”. The 3G SAR test reduction procedure is applied to AMR configurations with 12.2 kbps RMC as the
primary mode. Otherwise, SAR is measured for 12.2 kbps AMR in 3.4 kbps SRB (signaling radio bearer)
using the highest reported SAR configuration in 12.2 kbps RMC for head exposure.

8.4.3 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 DPDCHn
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 DPDCHh, for
the highest reported SAR configuration in 12.2 kbps RMC.

8.4.4 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.

8.4.5 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.

8.4.6 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.

8.5 SAR Measurement Conditions for LTE

LTE modes are tested according to FCC KDB 941225 D05v02r04 publication. Establishing connections with base
station simulators ensure a consistent means for testing SAR and are recommended for evaluating SAR [4]. The

R&S CMW500 or Anritsu MT8820C simulators are used for LTE output power measurements and SAR testing.
Closed loop power control was used so the UE transmits with maximum output power during SAR testing. SAR

tests were performed with the same number of RB and RB offsets transmitting on all TTI frames (maximum TTI).
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8.5.1 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.

8.5.2 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.

8.5.3 A-MPR

A-MPR (Additional MPR) has been disabled for all SAR tests by setting NS=01 on the base station
simulator.

8.54 Required RB Size and RB Offsets for SAR Testing
According to FCC KDB 941225 D05v02r04:

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

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

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

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

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

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

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

8.6 SAR Testing with 802.11 Transmitters

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

8.6.1 General Device Setup

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

8.6.2 Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating next to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial test position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
positions in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is < 0.4 W/kg, no additional testing for the
remaining test positions is required. Otherwise, SAR is evaluated at the subsequent highest peak SAR
positions until the reported SAR result is < 0.8 W/kg or all test positions are measured.

8.6.3 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.

8.6.4 OFDM Transmission Mode and SAR Test Channel Selection

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, 802.11g and 802.11n with the same channel
bandwidth, modulation and data rate etc., the lower order 802.11 mode i.e., 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.

8.6.5 Initial Test Configuration Procedure

For OFDM, an initial test configuration is determined for each frequency band and aggregated band,
according to the transmission mode with the highest maximum output power specified for SAR
measurements. When the same maximum output power is specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated band, SAR is measured using the configuration(s) with the
largest channel bandwidth, lowest order modulation, lowest data rate and lowest order IEEE 802.11 mode.
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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 8.6.4).

8.6.6 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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9 RF CONDUCTED POWERS

9.1 GSM Conducted Powers

Maximum Burst-Averaged Output Power

- GPRS/EDGE Data EDGE Data
oice (GMSK) (8-PSK)
GSM
[dBm] GPRS GPRS GPRS GPRS EDGE EDGE EDGE EDGE
Channel & [dBm] [dBm] [dBm] [dBm] [dBm] [dBm] [dBm] [dBm]
(1 Slot) 1Tx Slot 2Tx Slot 3TxSlot 4TxSlot 1TxSlot 2Tx Slot 3Tx Slot 4 Tx Slot
128 32,84 32.80 30.51 29.45 28.51 27.47 26.41 24.43 23.41
GSM 850 190 32.91 32.91 30.65 29.63 28.70 27.67 26.49 24.57 23.47
251 32.84 32.84 30.70 29.65 28.73 27.65 26.50 24.58 23.55
512 29.96 29.97 27.60 26.57 24.57 26.75 25.46 23.46 22.33
GSM 1900 661 29.90 29.91 27.61 26.55 24.54 26.85 25.50 23.59 22.46
810 29.88 29.89 27.64 26.59 24.60 26.66 25.36 23.43 22.28

Calculated Maximum Frame-Averaged Output Power

GPRS/EDGE Data EDGE Data
(GMSK) (8-PSK)
GPRS GPRS GPRS GPRS EDGE EDGE EDGE EDGE
Channel [dBm] [dBm] [dBm] [dBm] [dBm] [dBm] [dBm] [dBm]
1Tx Slot 2Tx Slot 3Tx Slot 4Tx Slot 1TxSlot 2Tx Slot 3 Tx Slot 4 Tx Slot
128 23.81 23.77 24.49 25.19 25.50 18.44 20.39 20.17 20.40
GSM 850 190 23.88 23.88 24.63 25.37 25.69 18.64 20.47 20.31 20.46
251 23.81 23.81 24.68 25.39 25.72 18.62 20.48 20.32 20.54
512 20.93 20.94 21.58 22.31 21.56 17.72 19.44 19.20 19.32
GSM 1900 661 20.87 20.88 21.59 22.29 21.53 17.82 19.48 19.33 19.45
810 20.85 20.86 21.62 22.33 21.59 17.63 19.34 19.17 19.27
GSM 850 Frame 23.97 23.97 24.48 25.24 25.49 18.47 19.98 20.24 20.49
GSM 1900 Avg.Targets: EEPIIY 21.47 21.98 22.74 22.49 17.97 18.98 19.24 18.99

Note:

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

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

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

GSM Class: B
GPRS Multislot class: 12 (Max 4 Tx uplink slots)
EDGE Multislot class: 12 (Max 4 Tx uplink slots)
DTM Multislot Class: N/A

Base Station Simulator ««———RF Connector——»| Wirel_ess
Device
Figure 9-1
Power Measurement Setup
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9.2 UMTS Conducted Powers

RifleZZe Mode 3GPP 34.121 Cellular Band [dBm] PCS Band [dBm] 3GPP
. Subtest MPR [dB]
Version 4132 4183 4233 9262 9400 9538
99 WCDMA 12.2 kbps RMC | 23.44 23.48 23.46 23.08 22.97 23.04 -
99 12.2 kbps AMR | 23.49 23.48 23.37 23.10 23.00 22.96 =
6 Subtest 1 22.45 22.46 22.42 21.98 21.96 21.93
6 HSDPA Subtest 2 22.48 22.49 22.46 22.03 21.95 21.97 0
6 Subtest 3 22.04 22.02 21.98 21.62 21.48 21.54 0.5
6 Subtest 4 22.03 21.95 21.97 21.59 21.51 21.49 0.5
6 Subtest 1 22.47 22.44 22.46 22.09 21.95 21.97 0
6 Subtest 2 20.46 20.45 20.43 20.09 19.98 19.99 2
6 HSUPA Subtest 3 21.47 21.42 21.44 21.10 20.97 20.98 1
6 Subtest 4 19.99 19.94 19.93 19.57 19.42 19.48 2
6 Subtest 5 22.42 22.44 22.40 21.94 21.94 21.96 0
8 Subtest 1 22.49 22.47 22.42 22.08 21.98 21.93 0
8 Subtest 2 22.46 22.44 22.41 22.05 21.99 21.92 0
DC-HSDPA
8 Subtest 3 21.93 21.94 21.91 21.57 21.49 21.43 0.5
8 Subtest 4 21.94 21.97 21.93 21.53 21.45 21.48 0.5

DC-HSDPA considerations
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

t«—RF Connector——»|

Wireless
Device

Figure 9-2
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9.3 LTE Conducted Powers
9.3.1 LTE Band 5 (Cell)

Table 9-1
LTE Band 5 (Cell) Conducted Powers - 10 MHz Bandwidth

LTE Band 5 (Cell)
10 MHz Bandwidth
Mid Channel
20525
Modulation | RBSize | RB Offset (836.5 MHz) Mpgél',';“[':g] per MPR [dB]
Conducted Power
[dBm]
1 0 23.21 0
1 25 23.26 0 0
1 49 23.31 0
QPSK 25 0 21.37 1
25 12 21.35 0-1 1
25 25 21.38 1
50 0 21.37 1
1 0 21.78 1
1 25 21.73 0-1 1
1 49 21.76 1
16QAM 25 0 20.38 2
25 12 20.38 00 2
25 25 20.39 2
50 0 20.36 2

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

Table 9-2
LTE Band 5 (Cell) Conducted Powers - 5 MHz Bandwidth

LTE Band 5 (Cell)
5 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 20425 20525 20625 MPR Allowed per
Modulation | RB Size | RB Offset (826.5 MHz) (836.5 MHz) (846.5 MHz) 3GPP [dB]p AR
Conducted Power [dBm]
1 0 23.31 23.29 23.31 0
1 12 23.29 23.28 23.33 0 0
1 24 23.22 23.27 28.27 0
QPSK 12 0 21.45 21.32 21.35 1
12 6 21.49 21.36 21.33 01 1
12 13 21.44 21.29 21.36 1
25 0 21.46 21.32 21.34 1
1 0 21.91 21.72 21.69 1
1 12 21.88 21.79 21.71 0-1 1
1 24 21.81 21.58 21.67 1
16QAM 12 0 20.52 20.39 20.35 2
12 6 20.53 20.39 20.35 02 2
12 13 20.48 20.33 20.36 2
25 0 20.46 20.32 20.36 2
Reviewed by:

FCC ID: ASLSMG532G AEETEST SAR EVALUATION REPORT Poamsuncd

Quality Manager

Document S/N: Test Dates: DUT Type:
Page 22 of 41
0Y1609091554.A3L 09/06/16 - 09/21/16 Portable Handset
© 2016 PCTEST Engineering Laboratory, Inc. REV 18 M

05/16/2016
© 2015 PCTEST Engineering Laboratory, Inc. All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical,
including photocopying and microfilm, without permission in writing from PCTEST Engineering Laboratory, Inc. If you have any questions about this international copyright or have an enquiry about obtaining
additional rights to this report or assembly of contents thereof, please contact INFO@PCTESTLAB.COM.


mailto:info@pctestlab.com

Table 9-3
LTE Band 5 (Cell) Conducted Powers - 3 MHz Bandwidth

LTE Band 5 (Cell)
3 MHz Bandwidth
Low Channel Mid Channel High Channel
" 5 2041 2052 2 MPR Allowed per
eCE LT (e =t (825?5 I\I?Hz) (836?55 I\:Hz) (847?56 :::Hz) 3GPP [dB]p WIARIELE
Conducted Power [dBm]
1 0 23.31 23.15 23.21 0
1 7 23.30 23.27 23.24 0 0
1 14 23.31 23.14 23.16 0
QPSK 8 0 21.43 21.38 21.34 1
8 4 21.44 21.39 21.37 01 1
8 7 21.46 21.33 21.36 1
15 0 21.41 21.33 21.31 1
1 0 21.46 21.59 21.42 1
1 7 21.51 21.68 21.49 0-1 1
1 14 21.41 21.51 21.42 1
16QAM 8 0 20.32 20.33 20.43 2
8 4 20.31 20.27 20.41 00 2
8 7 20.31 20.28 20.42 2
15 0 20.41 20.34 20.27 2
Table 9-4
LTE Band 5 (Cell) Conducted Powers -1.4 MHz Bandwidth
LTE Band 5 (Cell)
1.4 MHz Bandwidth
Low Channel Mid Channel High Channel
. . 20407 2052 2064 MPR Allowed per
Modulation | RB Size | RB Offset (824?7 (ItIIHz) (836?: I\I‘Isz) (848?36 I\I:I;Hz) 3GPP [dB]p MPR [dB]
Conducted Power [dBm]
1 0 23.41 23.25 23.26 0
1 2 23.42 23.36 23.34 0
1 5 23.45 23.27 23.26 0
QPSK 3 0 23.44 23.33 23.39 0 0
3 2 23.43 23.32 23.40 0
3 3 23.45 23.36 23.45 0
6 0 21.47 21.37 21.45 0-1 1
1 0 21.46 21.46 21.70 1
1 2 21.51 21.51 21.75 1
1 5 21.48 21.44 21.66 0-1 1
16QAM 3 0 21.47 21.42 21.71 1
3 2 21.46 21.44 21.66 1
3 3 21.49 21.43 21.71 1
6 0 20.49 20.54 20.45 0-2 2
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9.4

WLAN Conducted Powers

Table 9-5
2.4 GHz WLAN Average RF Power

2.4GHz Conducted Power [dBm]
Freq [MHz] | Channel IEEE Transmission Mode
802.11b 802.11g 802.11n
2412 1 18.48 14.66 14.71
2437 6 19.14 16.12 16.14
2462 11 19.25 15.09 15.30

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

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

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

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

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

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

Anritsu Anritsu MLZ24554

EUT 1| mAzdB Fower Meter
Fawer Sensar

Figure 9-3
Power Measurement Setup
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10

SYSTEM VERIFICATION

10.1 Tissue Verification
Table 10-1
Measured Tissue Properties
Calibrated for Tissue | Tissue Temp During Measured Measure.d M?asurgd TARGI_:‘I? TARGE!’
Tests Performed Type Calibration (‘C) Frequency | Conductivity, Dielectric Conductivity, Dielectric %dev o %dev e
on: (MHz) o (S/m) Constant, € o (S/m) Constant, €
820 0.880 40.077 0.899 41.578 2.11% -3.61%
9/7/2016 835H 21.9 835 0.895 39.932 0.900 41.500 -0.56% -3.78%
850 0.908 39.754 0.916 41.500 -0.87% -4.21%
820 0.894 41.561 0.899 41.578 -0.56% -0.04%
9/21/2016 835H 23.5 835 0.912 41.308 0.900 41.500 1.33% -0.46%
850 0.924 41.143 0.916 41.500 0.87% -0.86%
1850 1.357 39.658 1.400 40.000 -3.07% -0.85%
9/8/2016 1900H 22.9 1880 1.390 39.538 1.400 40.000 -0.71% -1.16%
1910 1.427 39.451 1.400 40.000 1.93% -1.37%
2400 1.811 37.957 1.756 39.289 3.13% -3.39%
9/6/2016 2450H 22.5 2450 1.862 37.779 1.800 39.200 3.44% -3.63%
2500 1.919 37.578 1.855 39.136 3.45% -3.98%
820 0.965 54.215 0.969 55.258 -0.41% -1.89%
9/6/2016 835B 20.5 835 0.983 54.140 0.970 55.200 1.34% -1.92%
850 0.997 53.941 0.988 55.154 0.91% -2.20%
820 0.975 54.912 0.969 55.258 0.62% -0.63%
9/9/2016 835B 22.1 835 0.991 54.770 0.970 55.200 2.16% -0.78%
850 1.006 54.646 0.988 55.154 1.82% -0.92%
1850 1.516 54.331 1.520 53.300 -0.26% 1.93%
9/7/2016 1900B 22.1 1880 1.544 54.228 1.520 53.300 1.58% 1.74%
1910 1.589 54.138 1.520 53.300 4.54% 1.57%
1850 1.495 53.988 1.520 53.300 -1.64% 1.29%
9/8/2016 1900B 22.1 1880 1.529 53.897 1.520 53.300 0.59% 1.12%
1910 1.561 53.798 1.520 53.300 2.70% 0.93%
2400 1.847 51.565 1.902 52.767 -2.89% -2.28%
9/8/2016 2450B 21.8 2450 1.910 51.380 1.950 52.700 -2.05% -2.50%
2500 1.976 51.218 2.021 52.636 -2.23% -2.69%

The above measured tissue parameters were used in the DASY software. The DASY software was used to
perform interpolation to determine the dielectric parameters at the SAR test device frequencies (per KDB
Publication 865664 D01v01r04 and IEEE 1528-2013 6.6.1.2). The tissue parameters listed in the SAR test plots
may slightly differ from the table above due to significant digit rounding in the software.
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10.2 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 10-2
System Verification Results
System Verification
TARGET & MEASURED
i 1 W Target )
SAR Fr:;’:';’:cy Tissue Date: Amb. | Liquid ;252 Dipole | Probe | Measured i AH‘:’ 1 W Normalized | Deviation;,
System # Type ' Temp (°C) [ Temp (°C; SN SN | SAR1 (W/k SARig (W/k ©
y (MHz) yp P (:C) PCO| " w) o (Wka) | wikg) 1o (W/kg) ()
K 835 HEAD 09/07/2016 229 21.7 0.200 4d047 7409 1.740 9.130 8.700 -4.71%
A 835 HEAD 09/21/2016 23.9 23.5 0.200 4d132 3022 1.940 9.470 9.700 2.43%
E 1900 HEAD 09/08/2016 23.5 22.9 0.100 5d149 7406 3.890 40.100 38.900 -2.99%
E 2450 HEAD 09/06/2016 24.0 225 0.100 719 7406 5.580 54.100 55.800 3.14%
H 835 BODY 09/06/2016 20.4 20.5 0.200 4d047 3319 2.010 9.570 10.050 5.02%
H 835 BODY 09/09/2016 231 221 0.200 4d133 3319 1.980 9.500 9.900 4.21%
G 1900 BODY 09/07/2016 21.9 22.1 0.100 5d080 3334 4.150 39.100 41.500 6.14%
G 1900 BODY 09/08/2016 21.0 22.1 0.100 5d149 3334 4.290 39.900 42.900 7.52%
J 2450 BODY 09/08/2016 23.4 21.8 0.100 981 3318 4.700 50.800 47.000 -7.48%
z t ' 4
Spacer %
: Dir.Coupler
At3
imﬂ .
Figure 10-1 Figure 10-2
System Verification Setup Diagram System Verification Setup Photo
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11 SAR DATA SUMMARY

11.1 Standalone Head SAR Data

Table 11-1
GSM 850 Head SAR
MEASUREMENT RESULTS
i i Reported SAR
FREQUENCY . Maximum Conducted Power . Test Dew.ce SAR(19) . (19)
Mode/Band Service Allowed P " Side L Serial |Duty Cycle Scaling Factor Plot #
ower [dBm] | Drift [dB] Position
MHz Ch. Power [dBm] Number (W/kg) (W/kg)
836.60 190 GSM850 GSM 335 32.91 0.02 Right Cheek 10245 1:8.3 0.330 1.146 0.378
836.60 190 GSM 850 GSM 335 32.91 -0.15 Right Tilt 10245 1:8.3 0.178 1.146 0.204
836.60 190 GSM 850 GSM 33.5 32.91 -0.09 Left Cheek 10245 1:8.3 0.361 1.146 0.414 At
836.60 190 GSM850 GSM 335 3291 -0.15 Left Tilt 10245 1:8.3 0.157 1.146 0.180
ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-2
UMTS 850 Head SAR
MEASUREMENT RESULTS
. . Reported SAR
FREQUENCY N Maximum Conducted Power " Test Dew.ce SAR(1g) N (19)
Mode/Band Service Allowed " Side L Serial [Duty Cycle Scaling Factor Plot #
Power [dBm] | Drift [dB] Position
MHz Ch. Power [dBm] Number (Wikg) (W/kg)
836.60 4183 UMTS 850 RMC 23.5 23.48 0.05 Right Cheek 10245 11 0.275 1.005 0.276
836.60 | 4183 UMTS 850 RMC 235 23.48 0.08 Right Tilt 10245 11 0.142 1.005 0.143
836.60 | 4183 UMTS 850 RMC 235 23.48 0.03 Left Cheek 10245 11 0.277 1.005 0.278 A2
836.60 4183 UMTS 850 RMC 235 23.48 0.12 Left Tilt 10245 11 0.130 1.005 0.131
ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-3
GSM 1900 Head SAR
MEASUREMENT RESULTS
: : Reported SAR
FREQUENCY Maximum Device SAR(1g)
Mode/Band Service Allowed PConducted F"ower Side Te‘s‘l Serial [Duty Cycle Scaling Factor (19) Plot #
ower [dBm] | Drift [dB] Position
MHz Ch. Power [dBm] Number (W/kg) (W/kg)
1880.00 | 661 GSM 1900 GSM 31.0 29.90 0.11 Right Cheek 06177 1:8.3 0.130 1.288 0.167
1880.00 | 661 GSM 1900 GSM 31.0 29.90 0.02 Right Tilt 06177 1:8.3 0.062 1.288 0.080
1880.00 | 661 GSM 1900 GSM 31.0 29.90 -0.05 Left Cheek 06177 1:8.3 0.197 1.288 0.254 A3
1880.00 661 GSM 1900 GSM 31.0 29.90 0.07 Left Tilt 06177 1:8.3 0.078 1.288 0.100
ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
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Table 11-4
UMTS 1900 Head SAR

MEASUREMENT RESULTS
: i Reported SAR
FREQUENCY . Maximum Conducted Power " Test Devu.ce SAR(19) . (19)
Mode/Band Service Allowed Power [dBm] | Drift [dB] Side Position Serial [Duty Cycle Scaling Factor Plot #
MHz Ch. Power [dBm] Number (W/kg) (W/kg)
1880.00 | 9400 UMTS 1900 RMC 23.5 2297 -0.09 Right Cheek 06177 11 0.217 1.130 0.245
1880.00 | 9400 UMTS 1900 RMC 235 2297 0.08 Right Tilt 06177 11 0.104 1.130 0.118
1880.00 | 9400 UMTS 1900 RMC 235 2297 -0.07 Left Cheek 06177 1:1 0.317 1.130 0.358 A
1880.00 | 9400 UMTS 1900 RMC 235 22.97 0.13 Left Tilt 06177 11 0.116 1.130 0.131
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram
Table 11-5
LTE Band 5 (Cell) Head SAR
MEASUREMENT RESULTS
: . Reported SAR
FREQUENCY . Maximum Device SAR(1g)
Mode Bandwidth | 7o wed Conducted || Power | oo e | gige Test |\ odulation | RBSize | RBOffset | Serial puty Scaling Factor (19) Plot #
[MHz] Power [dBm] | Drift [dB] Position Cycle
MHz Ch. Power [dBm] Number (Wikg) (Wikg)
836.50 | 20525 [ Mid | LTEBand 5 (Cell) 10 235 2331 0.06 0 Right Cheek QPSK 1 49 10245 11 0.261 1.045 0.273
83650 | 20525 [ Mid | LTEBand 5 (Cell) 10 225 2138 -0.03 1 Right Cheek QPSK 25 25 10245 11 0.155 1.294 0.201
83650 | 20525 [ Mid | LTEBand 5 (Cell) 10 235 2331 0.12 0 Right Tilt QPSK 1 49 10245 11 0.138 1.045 0.144
83650 | 20525 [ Mid | LTEBand5 (Cell) 10 225 2138 0.07 1 Right Tilt QPSK 25 25 10245 1:1 0.079 1.294 0.102
83650 [20525 [ Md | LTEBand5 (Cell) 10 235 2331 0.05 0 Left Cheek QPSK 1 49 10245 111 0.263 1.045 0.275 A5
83650 [20525 [ Md | LTEBand5 (Cell) 10 225 21.38 0.10 1 Left Cheek QPSK 25 25 10245 1:1 0.169 1.294 0.219
836.50 | 20525 [ Mid | LTEBand5 (Cell) 10 235 2331 0.09 0 Left Tilt QPSK 1 49 10245 11 0.120 1.045 0.125
836.50 | 20525 [ Mid | LTE Band 5 (Cell) 10 225 2138 -0.03 1 Left Tilt QPSK 25 25 10245 11 0.080 1.294 0.104
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
L P averaged over 1 gram
Table 11-6
DTS Head SAR
MEASUREMENT RESULTS
. i Peak SARof Reported SAR
FREQUENCY Mode Service Bandwidth M;Ex:;“ Conducted Power Side Test D:ev"i: Data Rate |Duty Cycle| Area Scan SAR(19) Scaling Factor | Scaling Factor (19) Plot #
[MHz] Power [dBm] | Drift [dB] Position (Mbps) (%) (Power) (Duty Cycle)
MHz ch. Power [dBm] Number Wikg (Wikg) (Wikg)
2462 11 802.11b DSSS 22 195 19.25 -0.02 Right Cheek 06227 1 98.9 0.530 0.337 1.059 1.011 0.361 AS
2462 11 802.11b DSSS 22 195 19.25 -0.14 Right Tilt 06227 1 98.9 0.254 - 1.059 1.011 -
2462 11 802.11b DSSS 22 195 19.25 0.07 Left Cheek | 06227 1 98.9 0213 - 1.059 1.011 -
2462 11 802.11b DSSS 22 195 19.25 -0.11 Left Tilt 06227 1 98.9 0.193 - 1.059 1.011 -
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
L P! averaged over 1 gram
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11.2 Standalone Body-Worn SAR Data

Table 11-7

GSM/UMTS Body-Worn SAR Data

MEASUREMENT RESULTS
Maximum Reported SAR
FREQUENCY I 1 i SAR(1
Mode Service Allowed Conducted P.ower Spacing Device Serial(# of Time |  Duty Side (o) Scaling Factor (1g) Plot #
Power [dBm] | Drift [dB] Number Slots Cycle M
MHz Ch. Power [dBm] (Wkg) (Wkg)
836.60 190 GSM 850 GSM 33.5 32.91 0.05 10mm 06094 1 18.3 back 0.583 1.146 0.668 A7
836.60 4183 UMTS 850 RMC 235 23.48 -0.01 10mm 06128 N/A 11 back 0.605 1.005 0.608 A9
1880.00 661 GSM 1900 GSM 31.0 29.90 -0.01 10mm 06094 1 1:8.3 back 0.524 1.288 0.675 A10
1852.40 9262 UMTS 1900 RMC 235 23.08 0.06 10 mm 06177 N/A 11 back 0.864 1.102 0.952
1880.00 9400 UMTS 1900 RMC 235 22.97 -0.05 10mm 06177 N/A 11 back 0.868 1.130 0.981
1907.60 9538 UMTS 1900 RMC 235 23.04 -0.02 10 mm 06177 N/A 11 back 0918 1.112 1.021 A12
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
U olled Ex / | Popul averaged over 1 gram
Table 11-8
LTE Body-Worn SAR
MEASUREMENT RESULTS
. Maximum ] i Reported SAR
FREQUENCY Mode E"”[":"P‘L“]"" Allowed Pg;’:’f“[z‘;""l D':i‘::”[:;] MPR[dB] Dex:f; ::'"a' Modulation | RBSize |RBOffset| Spacing | Side c'"c'l‘é SAR(9) | ¢ aling Factor (19) Plot #
MHz Cch. Power [dBm] 4 (Wikg) (Wikg)
83650 |20525 | Md | LTEBand5 (Cell) 10 235 2331 007 0 06128 QPsK 1 49 | 1omm | back 111 0523 1.045 0547 Al4
83650 |20525 | Md | LTEBand5 (Cell) 10 225 21.38 003 1 06128 QPSK 25 25 | 1omm | back 11 0344 1.294 0.445
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
L p P awveraged over 1 gram
Table 11-9
DTS Body-Worn SAR
MEASUREMENT RESULTS
i Maximum i Device Duty | Peak SARof i i Reported SAR
FREQUENCY Mode Service B”E"‘v’l‘:&"]"" Allowed Pg;"e"r“[z';:] P°""[Z:?JD"" Spacing | Serial D(“;bpi')e side | Cycle | AreaScan SAR(19) sc"(:’;%v:ag"" S;:;'I'Q“QCF“:I:;' (19) Plot #
MHz ch. Power [dBm] Number P (%) Wikg (W/kg) v ey (W/kg)
2462 11 802.11b DSSS 22 195 19.25 0.10 10mm | 06177 1 back | 98.9 0.381 0.305 1.059 1.011 0.327 Al5
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
U K Pop averaged over 1 gram
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11.3 Standalone Hotspot SAR Data

FCC ID: A3LSMG532G

SAR EVALUATION REPORT

o

Quality Manager

Table 11-10
GPRS/UMTS Hotspot SAR Data
MEASUREMENT RESULTS

FREQUENCY Mode Service MAE:T:;:: Conducted P-ower Spacing Device Serial|# of GPRS| Duty Side SAR(1g) Scaling Factor Hepo:;t)i SAR Plot #

Wiz oh. Power [dBm] Power [dBm] | Drift [dB] Number Slots Cycle (Wikg) Wikg)
824.20 128 GSM850 GPRS 29.0 28.51 0.00 10mm 06094 4 1:2.076 back 0.798 1.119 0.893
836.60 190 GSM850 GPRS 29.0 28.70 -0.03 10mm 06094 4 1:2.076 back 0.894 1.072 0.958
848.80 | 251 GSM 850 GPRS 29.0 28.73 -0.05 10mm 06094 4 1:2.076 | back 0.873 1.064 0.929
836.60 190 GSM850 GPRS 29.0 28.70 -0.02 10mm 06094 4 1:2.076 front 0.670 1.072 0.718
836.60 190 GSM850 GPRS 29.0 28.70 0.05 10mm 06094 4 1:2.076 | bottom 0.089 1.072 0.095
836.60 | 190 GSM 850 GPRS 29.0 28.70 0.16 10mm 06094 4 1:2.076 | right 0.619 1.072 0.664
836.60 | 190 GSM 850 GPRS 29.0 28.70 0.00 10 mm 06094 4 1:2.076 left 0.654 1.072 0.701
836.60 190 GSM850 GPRS 29.0 28.70 0.03 10 mm 06094 4 1:2.076 back 0.910 1.072 0.976 A8
836.60 | 4183 UMTS 850 RMC 235 23.48 -0.01 10 mm 06128 N/A 111 back 0.605 1.005 0.608 A9
836.60 | 4183 UMTS 850 RMC 235 23.48 -0.01 10mm 06128 N/A 111 front 0.439 1.005 0.441
836.60 4183 UMTS 850 RMC 235 23.48 0.00 10mm 06128 N/A 1:1 bottom 0.065 1.005 0.065
836.60 4183 UMTS 850 RMC 235 23.48 0.00 10mm 06128 N/A 1:1 right 0.449 1.005 0.451
836.60 | 4183 UMTS 850 RMC 235 23.48 -0.01 10 mm 06128 N/A 111 left 0.476 1.005 0.478
1850.20 512 GSM 1900 GPRS 275 26.57 -0.09 10mm 06094 3 1:2.76 back 0.539 1.239 0.668
1880.00 661 GSM 1900 GPRS 275 26.55 -0.11 10mm 06094 3 1:2.76 back 0.653 1.245 0.813
1909.80 | 810 GSM 1900 GPRS 275 26.59 -0.06 10mm 06094 3 1:2.76 | back 0.779 1.233 0.961 A1
1850.20 | 512 GSM 1900 GPRS 275 26.57 0.02 10mm 06094 3 1:2.76 | front 0.562 1.239 0.696
1880.00 661 GSM 1900 GPRS 275 26.55 0.07 10mm 06094 3 1:2.76 front 0.671 1.245 0.835
1909.80 | 810 GSM 1900 GPRS 275 26.59 0.02 10mm 06094 3 1:2.76 | front 0.762 1.233 0.940
1880.00 | 661 GSM 1900 GPRS 275 26.55 -0.07 10mm 06094 3 1:2.76 | bottom 0543 1.245 0.676
1880.00 661 GSM 1900 GPRS 275 26.55 0.07 10mm 06094 3 1:2.76 right 0.096 1.245 0.120
1880.00 661 GSM 1900 GPRS 275 26.55 -0.07 10mm 06094 3 1:2.76 left 0.248 1.245 0.309
1852.40 | 9262 UMTS 1900 RMC 235 23.08 0.06 10mm 06177 N/A 111 back 0.864 1.102 0.952
1880.00 | 9400 UMTS 1900 RMC 235 2297 -0.05 10mm 06177 N/A 1:1 back 0.868 1.130 0.981
1907.60 | 9538 UMTS 1900 RMC 235 23.04 -0.02 10mm 06177 N/A 111 back 0918 1.112 1.021
1852.40 | 9262 UMTS 1900 RMC 235 23.08 0.13 10 mm 06177 N/A 111 front 0.936 1.102 1.031
1880.00 | 9400 UMTS 1900 RMC 235 22,97 0.00 10mm 06177 N/A 111 front 0912 1.130 1.031
1907.60 | 9538 UMTS 1900 RMC 235 23.04 0.04 10mm 06177 N/A 1:1 front 0.946 1.112 1.052 A13
1880.00 | 9400 UMTS 1900 RMC 235 22.97 -0.04 10mm 06177 N/A 1:1 bottom 0.699 1.130 0.790
1880.00 | 9400 UMTS 1900 RMC 235 22,97 -0.02 10 mm 06177 N/A 111 right 0.108 1.130 0.122
1880.00 | 9400 UMTS 1900 RMC 235 2297 -0.02 10mm 06177 N/A 1:1 left 0.305 1.130 0.345
1907.60 | 9538 UMTS 1900 RMC 235 23.04 0.06 10 mm 06177 N/A 11 front 0.869 1.112 0.966

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
U olled Exp | Pop i averaged over 1 gram
Note: Blue entries represent variability measurements.
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Table 11-11
LTE Band 5 (Cell) Hotspot SAR

MEASUREMENT RESULTS
Maximum Reported SAR
FREQUENCY » i i SAR(1
Mode Bandwidth | "0 0q Conducted | Power | oo, g |Device Seriall oy iion | RBSize |RBOfiset | Spacing | Side |Duty Cycle (1a) Scaling Factor (19) Plot #
[MHz] Power [dBm] | Drift [dB] Number

MHz ch. Power [dBm] (Wikg) (Wikg)
836.50 (20525 Md | LTEBand5 (Cell) 10 235 2331 0.07 0 06128 QPSK 1 49 10mm | back 111 0523 1.045 0.547 Al4
83650 (20525 | Mid | LTEBand5 (Cell) 10 225 2138 0.03 1 06128 QPSk 25 25 10mm | back 1:1 0.344 1.204 0.445
836.50 (20525 Md | LTEBand5 (Cell) 10 235 2331 -0.08 0 06128 QPSK 1 49 10mm | front 111 0.385 1.045 0.402
836.50 (20525 Mid | LTEBand5 (Cell) 10 225 21.38 0.00 1 06128 QPSK 25 25 10mm | front 1:1 0.252 1.204 0.326
836.50 (20525 Md | LTEBand5 (Cell) 10 235 2331 -0.01 0 06128 QPSK 1 49 10mm | bottom 111 0.054 1.045 0.056
836.50 (20525 Md | LTEBand5 (Cell) 10 225 21.38 0.00 1 06128 QPSK 25 25 10mm | bottom 1:1 0.033 1.294 0.043
836.50 (20525 | Mid | LTEBand5 (Cell) 10 235 2331 0.01 0 06128 QPsk 1 49 10mm | right 111 0.355 1.045 0.371
836.50 (20525 Md | LTEBand5 (Cell) 10 225 21.38 0.00 1 06128 QPSK 25 25 10mm | right 11 0.253 1.294 0.327
83650 (20525 | Mid | LTEBand5 (Cell) 10 235 2331 0.01 0 06128 QPSK 1 49 10mm left 111 0.375 1.045 0.392
836.50 (20525 Md | LTEBand5 (Cell) 10 225 21.38 0.02 1 06128 QPSK 25 25 10mm left 111 0.266 1.294 0.344

ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
L i averaged over 1 gram
MEASUREMENT RESULTS
i i Peak SAR of Reported SAR
FREQUENCY  |Bandwidtn| Mamum | o Gucted |Power Drift § Device |, iaRate| Duty SAR(19) | scaling Factor | Scaling Factor | *
Mode Service M) Allowed Power [dBm] [dB] Spacing Serial (Mbps) Side Cycle Area Scan (Power) (Duty Cycle) (1g) Plot #
e | on Power [dBm] Number P (%) Wikg (Wikg) e (Wikg)
2462 11 802.11b DSss 22 195 19.25 0.10 10mm 06177 1 back 98.9 0.381 0.305 1.059 1.011 0.327 Al5
2462 11 802.11b DSss 22 195 19.25 -0.07 10 mm 06177 1 front 98.9 0312 = 1.059 1.011
2462 | 11 802.11b DSSS 22 195 19.25 021 10mm | 08177 1 top 989 0.081 - 1.059 1.011
2462 11 802.11b DSss 22 195 19.25 0.14 10 mm 06177 1 left 98.9 0.100 = 1.059 1.011
ANSI / IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
L d F i averaged over 1 gram

11.4 SAR Test Notes

General Notes:

1. The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2013, and FCC KDB Publication 447498 D01v06.

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

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

4. 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.

5. SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
Publication 447498 D0O1v06.

6. Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 10 mm
was considered because the manufacturer has determined that there will be body-worn accessories
available in the marketplace for users to support this separation distance.

7. Per FCC KDB Publication 648474 D04v01r03, body-worn SAR was evaluated without a headset
connected to the device. Since the standalone reported body-worn SAR was < 1.2 W/kg, no additional
body-worn SAR evaluations using a headset cable were required.

8. Per FCC KDB 865664 D01v01r04, variability SAR tests were performed when the measured SAR results
for a frequency band were greater than or equal to 0.8 W/kg. Repeated SAR measurements are
highlighted in the tables above for clarity. Please see Section 13 for variability analysis.

9. During SAR Testing for the Wireless Router conditions per FCC KDB Publication 941225 D06v02r01, the
actual Portable Hotspot operation (with actual simultaneous transmission of a transmitter with WIFI) was
not activated (See Section 6.6 for more details).
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GSM Test Notes:

1.

2.

Body-Worn accessory testing is typically associated with voice operations. Therefore, GSM voice was
evaluated for body-worn SAR.

Justification for reduced test configurations per KDB Publication 941225 D01v03r01 and October 2013
TCB Workshop Notes: The source-based frame-averaged output power was evaluated for all
GPRS/EDGE slot configurations. The configuration with the highest target frame averaged output power
was evaluated for hotspot SAR. When the maximum frame-averaged powers are equivalent across two or
more slots (within 0.25 dB), the configuration with the most number of time slots was tested.

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

UMTS Notes:

1.

UMTS mode in was tested under RMC 12.2 kbps with HSPA Inactive per KDB Publication 941225
D01v03r01. AMR and HSPA SAR was not required per the 3G Test Reduction Procedure in KDB
Publication 941225 D0O1v03r01.

Per FCC KDB Publication 447498 D01v06, if the reported (scaled) SAR measured at the middle channel
or highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation across
the required test channels is > 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 D05v02r04. The general test procedures used for
testing can be found in Section 8.5.4.

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).

WLAN Notes:

1.

For held-to-ear and hotspot operations, the initial test position procedures were applied. The test position
with the highest extrapolated peak SAR will be used as the initial test position. When reported SAR for
the initial test position is < 0.4 W/kg, no additional testing for the remaining test positions was required.
Otherwise, SAR is evaluated at the subsequent highest peak SAR positions until the reported SAR result
is < 0.8 W/kg or all test positions are measured.

Justification for test configurations for WLAN per KDB Publication 248227 D01v02r02 for 2.4 GHz WIFI
operations, the highest measured maximum output power channel for DSSS was selected for SAR
measurement. SAR for OFDM modes (2.4 GHz 802.11g/n) was not required due to the maximum allowed
powers and the highest reported DSSS SAR. See Section 8.6.3 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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12 FCC MULTI-TX AND ANTENNA SAR CONSIDERATIONS

12.1 Introduction

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

12.2 Simultaneous Transmission Procedures

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

When standalone SAR is not required to be measured, per FCC KDB 447498 D01v06 4.3.2 b), the following
equation must be used to estimate the standalone 1g SAR for simultaneous transmission assessment involving
that transmitter.

Jf(GHz) (MaxPower of channel, mW)
#

Estimated SAR=

7.5 Min. Separation Distance, mm
Table 12-1
Estimated SAR
Maximum | Separation .

Mode Frequency Allowed DiZtance SI?ASI:{IT;;Zd)
Power (Body) y

[MHz] [dBm] [mm] [W/kg]

Bluetooth 2480 8.50 10 0.147

Note: Held-to-ear configurations are not applicable to Bluetooth operations and therefore were not considered for
simultaneous transmission. Per KDB Publication 447498 D01v06, the maximum power of the channel was
rounded to the nearest mW before calculation.
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12.3 Head SAR Simultaneous Transmission Analysis

Table 12-2
Simultaneous Transmission Scenario with 2.4 GHz WLAN (Held to Ear)
2.4 GHz
Exposure 2G/3G/4G 2 SAR
" Mode WLAN SAR
Condition SAR (W/kg) (W/kg) (W/kg)
GSM 850 0.414 0.361 0.775
UMTS 850 0.278 0.361 0.639
Head SAR GSM 1900 0.254 0.361 0.615
UMTS 1900 0.358 0.361 0.719
LTE Band 5 (Cell) 0.275 0.361 0.636

12.4 Body-Worn Simultaneous Transmission Analysis

Table 12-3
Simultaneous Transmission Scenario with 2.4 GHz WLAN (Body-Worn at 1.0 cm)

2.4 GHz
Exposure 2G/3G/4G 2 SAR
" Mode WLAN SAR

Condition SAR (W/kg) (Wikg) (W/kg)
GSM 850 0.668 0.327 0.995

UMTS 850 0.608 0.327 0.935

Body-Worn GSM 1900 0.675 0.327 1.002
UMTS 1900 1.021 0.327 1.348

LTE Band 5 (Cell) 0.547 0.327 0.874

Table 12-4
Simultaneous Transmission Scenario with Bluetooth (Body-Worn at 1.0 cm)

Exposure Mode 2G/3G/4G Bluetooth > SAR
Condition SAR (W/kg) | SAR (W/kg) (W/kg)
GSM 850 0.668 0.147 0.815

UMTS 850 0.608 0.147 0.755

Body-Worn GSM 1900 0.675 0.147 0.822
UMTS 1900 1.021 0.147 1.168

LTE Band 5 (Cell) 0.547 0.147 0.694

Note: Bluetooth SAR was not required to be measured per FCC KDB 447498. Estimated SAR results were used
in the above table to determine simultaneous transmission SAR test exclusion.
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12.5 Hotspot SAR Simultaneous Transmission Analysis

Table 12-5
Simultaneous Transmission Scenario (2.4 GHz Hotspot at 1.0 cm)
2.4 GHz
Exposure 2G/3G/4G > SAR
" Mode WLAN SAR

Condition SAR (W/kg) (Wikg) (Wikg)
GPRS 850 0.976 0.327 1.303

UMTS 850 0.608 0.327 0.935

Hotspot SAR GPRS 1900 0.961 0.327 1.288
UMTS 1900 1.052 0.327 1.379

LTE Band 5 (Cell) 0.547 0.327 0.874

12.6 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were

below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission cases
will not exceed the SAR limit and therefore no measured volumetric simultaneous SAR summation is required per

FCC KDB Publication 447498 D01v06 and IEEE 1528-2013 Section 6.3.4.1.2.
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13 SAR MEASUREMENT VARIABILITY

13.1 Measurement Variability

Per FCC KDB Publication 865664 D01v01r04, SAR measurement variability was assessed for each frequency
band, which was determined by the SAR probe calibration point and tissue-equivalent medium used for the
device measurements. When both head and body tissue-equivalent media were required for SAR measurements
in a frequency band, the variability measurement procedures were applied to the tissue medium with the highest
measured SAR, using the highest measured SAR configuration for that tissue-equivalent medium. These
additional measurements were repeated after the completion of all measurements requiring the same head or
body tissue-equivalent medium in a frequency band. The test device was returned to ambient conditions (normal
room temperature) with the battery fully charged before it was re-mounted on the device holder for the repeated
measurement(s) to minimize any unexpected variations in the repeated results.

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

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

2) A second repeated measurement was 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 W/kg

Table 13-1
Body SAR Measurement Variability Results
BODY VARIABILITY RESULTS
Measured 1st 2nd 3rd
Band FREQUENCY Mode Service #ofTime|  gye | spacing | SAR(19) e Ratio e Ratio Ropoted Ratio
Slots pacing SAR(1g) SAR (1g) SAR(1g)
MHz Ch. (Wikg) (Wikg) (Wikg) (Wikg)
835 836.60 | 190 GSM 850 GPRS 4 back | 10 mm 0.894 0.910 1.02 N/A N/A N/A N/A
1900 1907.60 | 9538 UMTS 1900 RMC N/A front | 10mm 0.946 0.869 1.09 N/A N/A N/A N/A
ANSI / |IEEE C95.1 1992 - SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/General Population averaged over 1 gram

13.2 Measurement Uncertainty

The measured SAR was <1.5 W/kg for all frequency bands. Therefore, per KDB Publication 865664 D01v01r04,
the extended measurement uncertainty analysis per IEEE 1528-2013 was not required.
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14 EQUIPMENT LIST

Manufacturer Model Descripti Cal Date Cal Interval Cal Due Serial Number
Agilent E8257D (250kHz-20GHz) Signal Generator 3/2/2016 Annual 3/2/2017 MY45470194
Agilent 8753E (30kHz-6GHz) Network Analyzer 3/2/2016 Annual 3/2/2017 JP38020182
Agilent 8594A (9kHz-2.9GHz) Spectrum Analyzer N/A N/A N/A 3051A00187
Agilent E4438C ESG Vector Signal Generator 3/13/2015 Biennial 3/13/2017 MY42082385
Agilent E4432B ESG-D Series Signal Generator 3/5/2016 Annual 3/5/2017 US40053896
Agilent N9020A MXA Signal Analyzer 11/5/2015 Annual 11/5/2016 US46470561
Agilent N5182A MXG Vector Signal Generator 11/6/2015 Annual 11/6/2016 MY47420603
Agilent 8753ES S-Parameter Network Analyzer 6/28/2016 Annual 6/28/2017 MY40000670
Agilent E5515C Wireless Communications Test Set 6/18/2015 Biennial 6/18/2017 GB41450275
Agilent E5515C Wireless Communications Test Set 11/30/2015 Annual 11/30/2016 GB42361078

Amplifier Research 1551G6 Amplifier CBT N/A CBT 433971
Amplifier Research 1551G6 Amplifier CBT N/A CBT 433972
Anritsu ML2495A Power Meter 10/16/2015 Biennial 10/16/2017 941001
Anritsu ML2495A Power Meter 10/16/2015 Biennial 10/16/2017 1039008
Anritsu ML2438A Power Meter 3/3/2016 Annual 3/3/2017 1070030
Anritsu ML2496A Power Meter 2/28/2016 Annual 2/28/2017 1306009
Anritsu MA2481A Power Sensor 3/3/2016 Annual 3/3/2017 2400
Anritsu MA2481A Power Sensor 3/3/2016 Annual 3/3/2017 5318
Anritsu MA2411B Pulse Power Sensor 12/7/2015 Annual 12/7/2016 1207364
Anritsu MA2411B Pulse Power Sensor 2/28/2016 Annual 2/28/2017 1207470
Anritsu MT8820C Radio Communication Analyzer 11/12/2015 Annual 11/12/2016 6201144418
Anritsu MA24106A USB Power Sensor 6/2/2016 Annual 6/2/2017 1231535
Anritsu MA24106A USB Power Sensor 6/2/2016 Annual 6/2/2017 1231538
COMTech AR85729-5 Solid State Amplifier CBT N/A CBT M1S5A00-009
Control Company 4040 Digital Thermometer 3/18/2015 Biennial 3/18/2017 150194895
Control Company 4040 Digital Thermometer 3/18/2015 Biennial 3/18/2017 150194896
Control Company 4353 Long Stem Thermometer 1/22/2015 Biennial 1/22/2017 150053029
Control Company 4353 Long Stem Thermometer 1/22/2015 Biennial 1/22/2017 150053036
Control Company 4352 Ultra Long Stem Thermometer 3/8/2016 Biennial 3/8/2018 160261694
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
MiniGircuits SLP-2400+ Low Pass Filter CBT N/A CBT R8979500903
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
Mini-Circuits BW-N20W5 Power Attenuator CBT NA CBT 1226
Mitutoyo CD-6"CSX Digital Caliper 3/2/2016 Biennial 3/2/2018 13264162
Narda BW-S3w2 Attenuator (3dB) CBT N/A CBT 120
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2208-6 Bidirectional Coupler CBT N/A CBT N/A
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A
Pasternack NC-100 Torque Wrench 11/6/2015 Biennial 11/6/2017 N/A
Rohde & Schwarz CMU200 Base Station Simulator 3/29/2016 Annual 3/29/2017 836371/0079
Rohde & Schwarz CMW500 Radio Communication Tester 10/13/2015 Annual 10/13/2016 100976
Rohde & Schwarz CMW500 Radio Communication Tester 4/27/2016 Annual 4/27/2017 101699
Rohde & Schwarz CMW500 Radio Communication Tester 6/3/2016 Annual 6/3/2017 108843
Rohde & Schwarz CMW500 Radio Communication Tester 4/13/2016 Annual 4/13/2017 140148
Seekonk NC-100 Torque Wrench 5/16", 8" lbs 3/2/2016 Biennial 3/2/2018 N/A
SPEAG DAK-3.5 Dielectric Assessment Kit 5/10/2016 Annual 5/10/2017 1070
SPEAG D835V2 835 MHz SAR Dipole 7/13/2016 Annual 7/13/2017 4d047
SPEAG D835V2 835 MHz SAR Dipole 1/20/2016 Annual 1/20/2017 4d132
SPEAG D1900V2 1900 MHz SAR Dipole 7/15/2016 Annual 7/15/2017 5d149
SPEAG D2450V2 2450 MHz SAR Dipole 8/18/2016 Annual 8/18/2017 719
SPEAG D835V2 835 MHz SAR Dipole 7/14/2016 Annual 7/14/2017 4d133
SPEAG D1900V2 1900 MHz SAR Dipole 7/8/2016 Annual 7/8/2017 5d080
SPEAG D2450V2 2450 MHz SAR Dipole 7/25/2016 Annual 7/25/2017 981
SPEAG EX3DV4 SAR Probe 5/17/2016 Annual 5/17/2017 7409
SPEAG ES3DV2 SAR Probe 7/19/2016 Annual 7/19/2017 3022
SPEAG EX3DV4 SAR Probe 4/19/2016 Annual 4/19/2017 7406
SPEAG ES3DV3 SAR Probe 3/18/2016 Annual 3/18/2017 3319
SPEAG ES3DV3 SAR Probe 11/17/2015 Annual 11/17/2016 3334
SPEAG ES3DV3 SAR Probe 2/19/2016 Annual 2/19/2017 3318
SPEAG DAE4 Dasy Data Acquisition Electronics 5/11/2016 Annual 5/11/2017 859
SPEAG DAE4 Dasy Data Acquisition Electronics 1/15/2016 Annual 1/15/2017 1466
SPEAG DAE4 Dasy Data Acquisition Electronics 4/14/2016 Annual 4/14/2017 1407
SPEAG DAE4 Dasy Data Acquisition Electronics 3/14/2016 Annual 3/14/2017 1368
SPEAG DAE4 Dasy Data Acquisition Electronics 11/11/2015 Annual 11/11/2016 1415
SPEAG DAE4 Dasy Data Acquisition Electronics 2/19/2016 Annual 2/19/2017 665

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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15 MEASUREMENT UNCERTAINTIES

a [e d e= f g h= i= k
f(d,k) cxfle | cxgle
Tol. Prob. C; C; 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 o
Axial Isotropy 0.25 N 1 0.7 0.7 0.2 0.2 0
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 0
Linearity 0.3 N 1 1.0 1.0 0.3 0.3 o
System Detection Limits 0.25 R | 173 1.0 1.0 0.1 0.1 0
Readout Electronics 0.3 N 1 1.0 1.0 0.3 0.3 o
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 0
RF Ambient Conditions - Noise 3.0 R |173] 1.0 1.0 1.7 1.7 o
RF Ambient Conditions - Reflections 3.0 R |1.73] 1.0 1.0 1.7 1.7 o
Probe Positioner Mechanical Tolerance 0.4 R |1.73] 1.0 1.0 0.2 0.2 o
Probe Positioning w/ respect to Phantom 6.7 R |173] 1.0 1.0 39 39 o
i:;rj.pstii;;igcz;ll;;firg):lation & Integration algorithms for 40 R 11731 10 10 23 23 w
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 [173] 1.0 1.0 0.0 00 | «©
Phantom & Tissue Parameters
Phantom Uncertainty (Shape & Thickness tolerances) 7.6 R [173 | 1.0 1.0 4.4 4.4 0
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 [ 173 0.78 | 0.71 1.5 1.4 0
Liquid Permittivity - Temperature Unceritainty 0.6 R [ 173 023 | 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 11.3 | 60
Expanded Uncertainty k=2 23.0 | 226
(95% CONFIDENCE LEVEL)
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16 CONCLUSION

16.1 Measurement Conclusion

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

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

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 01245

Communication System: UID 0, GSM; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Medium: 835 Head Medium parameters used (interpolated):
f=2836.6 MHz; 6 = 0.913 S/m; & = 41.29; p = 1000 kg/m>
Phantom section: Left Section

Test Date: 09-21-2016; Ambient Temp: 23.9°C; Tissue Temp: 23.5°C

Probe: ES3DV?2 - SN3022; ConvF(6.13, 6.13, 6.13); Calibrated: 7/19/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1466; Calibrated: 1/15/2016
Phantom: SAM Main; Type: QD0O00P40CC; Serial: TP 1114
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: GSM 850, Left Head, Cheek, Mid.ch

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.64 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 0.457 W/kg
SAR( g) = 0.361 W/kg;

— 0

—-1.94

-3.87

-h.81

-7.74 .y

-
? -
\\'\
-9.68 -

0 dB = 0.398 W/kg = -4.00 dBW/kg
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PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 10245

Communication System: UID 0, UMTS; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium: 835 Head Medium parameters used (interpolated):
f=836.6 MHz; 6 = 0.896 S/m; & = 39.913; p = 1000 kg/m?
Phantom section: Left Section

Test Date: 09-07-2016; Ambient Temp: 22.9°C; Tissue Temp: 21.7°C

Probe: EX3DV4 - SN7409; ConvF(10.04, 10.04, 10.04); Calibrated: 5/17/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn859; Calibrated: 5/11/2016
Phantom: SAM Right; Type: QDO00P40CD; Serial: TP:7535
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: UMTS 850, Left Head, Cheek, Mid.ch

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.10 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 0.348 W/kg
SAR(1 g) =0.277 W/kg

— 0

—-1.77

-3.53

-h.30

7.06 y

-8.83

0dB =0.325 W/kg = -4.88 dBW/kg
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PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06177

Communication System: UID 0, GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Medium: 1900 Head Medium parameters used:
f=1880 MHz; 6 = 1.39 S/m; & = 39.538; p = 1000 kg/m*
Phantom section: Left Section

Test Date: 09-08-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.9°C

Probe: EX3DV4 - SN7406; ConvF(8.22, 8.22, 8.22); Calibrated: 4/19/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1407; Calibrated: 4/14/2016
Phantom: SAM 5.0 front; Type: QDO00P40CD; Serial: TP:-1648
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: GSM 1900, Left Head, Cheek, Mid.ch

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.36 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 0.306 W/kg
SAR(1 g) =0.197 W/kg

—-3.94

-F.a7
-11.81

-15.74

-19.68 ’!\

0 dB = 0.267 W/kg = -5.73 dBW/kg

A3



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06177

Communication System: UID 0, UMTS; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium: 1900 Head Medium parameters used:
f=1880 MHz; 6 = 1.39 S/m; & = 39.538; p = 1000 kg/m*
Phantom section: Left Section

Test Date: 09-08-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.9°C

Probe: EX3DV4 - SN7406; ConvF(8.22, 8.22, 8.22); Calibrated: 4/19/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1407; Calibrated: 4/14/2016
Phantom: SAM 5.0 front; Type: QDO00P40CD; Serial: TP:-1648
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: UMTS 1900, Left Head, Cheek, Mid.ch

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 15.86 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.498 W/kg
SAR(1 g) =0.317 W/kg

—-3.76

-f.5e
-11.27

-15.03

-18.79 )\

0dB =0.436 W/kg =-3.61 dBW/kg

A4



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 10245

Communication System: UID 0, LTE Band 5 (Cell.); Frequency: 836.5 MHz; Duty Cycle: 1:1
Medium: 835 Head Medium parameters used (interpolated):
f=2836.5 MHz; 6 = 0.896 S/m; &: = 39.914; p = 1000 kg/m?
Phantom section: Left Section

Test Date: 09-07-2016; Ambient Temp: 22.9°C; Tissue Temp: 21.7°C

Probe: EX3DV4 - SN7409; ConvF(10.04, 10.04, 10.04); Calibrated: 5/17/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn859; Calibrated: 5/11/2016
Phantom: SAM Right; Type: QD0O00P40CD; Serial: TP:7535
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: LTE Band 5 (Cell.), Left Head, Cheek, Mid.ch, 10 MHz Bandwidth,
QPSK, 1 RB, 49 RB Offset

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.06 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.332 W/kg
SAR(1 g) = 0.263 W/kg

—-1.79

-3.58
-5.36

-f.15

-8.94 ’)\

0dB =0.310 W/kg =-5.09 dBW/kg




PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS32G; Type: Portable Handset; Serial: 06227

Communication System: UID 0, IEEE 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium: 2450 Head Medium parameters used (interpolated):
f=2462 MHz; 6 = 1.876 S/m; & = 37.731; p = 1000 kg/m?
Phantom section: Right Section

Test Date: 09-06-2016; Ambient Temp: 24.0°C; Tissue Temp: 22.5°C

Probe: EX3DV4 - SN7406; ConvF(7.29, 7.29, 7.29); Calibrated: 4/19/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1407; Calibrated: 4/14/2016
Phantom: SAM 5.0 front; Type: QD0O00P40CD; Serial: TP:-1648
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: IEEE 802.11b, 22 MHz Bandwidth, Right Head, Cheek, Ch 11, 1 Mbps

Area Scan (11x18x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=35mm, dz=5mm
Reference Value = 14.43 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.850 W/kg
SAR(1 g) = 0.337 W/kg

—-4.63

-9.26
-13.89

-18.52

z

¢

-23.15 =
0dB =0.622 W/kg = -2.06 dBW/kg

A6



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS32G; Type: Portable Handset; Serial: 06094

Communication System: UID 0, GSM; Frequency: 836.6 MHz; Duty Cycle: 1:8.3
Medium: 835 Body Medium parameters used (interpolated):
f=836.6 MHz; 6 = 0.984 S/m; & = 54.119; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-06-2016; Ambient Temp: 20.4°C; Tissue Temp: 20.5°C

Probe: ES3DV3 - SN3319; ConvF(6.04, 6.04, 6.04); Calibrated: 3/18/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/14/2016
Phantom: SAM with CRP v5.0 (Right); Type: QD000P40CD; Serial: TP:1759
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Area Scan (9x14x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (6x6x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 24.95 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.735 W/kg
SAR( g) = 0.583 W/kg

— 0

— -1.68

-3.37

-h.05

-6.74

-8.42

0 dB = 0.636 W/kg = -1.97 dBW/kg

A7



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS32G; Type: Portable Handset; Serial: 06094

Communication System: UID 0, GSM GPRS; 4 Tx slots; Frequency: 836.6 MHz; Duty Cycle: 1:2.076
Medium: 835 Body Medium parameters used (interpolated):
f=2836.6 MHz; 6 = 0.993 S/m; &; = 54.757; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-09-2016; Ambient Temp: 23.1°C; Tissue Temp: 22.1°C

Probe: ES3DV3 - SN3319; ConvF(6.04, 6.04, 6.04); Calibrated: 3/18/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/14/2016
Phantom: SAM with CRP v5.0 (Right); Type: QD0O00P40CD; Serial: TP:1759
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

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

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (6x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 30.97 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 1.13 W/kg
SAR(1 g) =0.910 W/kg

— 0

—-1.73

-3.46

-h.19

z

L

0dB =0.993 W/kg =-0.03 dBW/kg

-6.92

-8.65

A8



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06128

Communication System: UID 0, UMTS; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium: 835 Body Medium parameters used (interpolated):
f=2836.6 MHz; 6 = 0.984 S/m; &; = 54.119; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-06-2016; Ambient Temp: 20.4°C; Tissue Temp: 20.5°C

Probe: ES3DV3 - SN3319; ConvF(6.04, 6.04, 6.04); Calibrated: 3/18/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/14/2016
Phantom: SAM with CRP v5.0 (Right); Type: QD0O00P40CD; Serial: TP:1759
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 (8x13x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 25.63 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 0.755 W/kg
SAR(1 g) = 0.605 W/kg

—-1.58

-3.16

-4.74

-6.32

-f.490

0dB =0.662 W/kg =-1.79 dBW/kg

A9



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06094

Communication System: UID 0, GSM; Frequency: 1880 MHz; Duty Cycle: 1:8.3
Medium: 1900 Body Medium parameters used:
f=1880 MHz; 6 = 1.529 S/m; & = 53.897; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-08-2016; Ambient Temp: 21.0°C; Tissue Temp: 22.1°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: GSM 1900, Body SAR, Back side, Mid.ch

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 20.01 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 0.836 W/kg
SAR(1 g) = 0.524 W/kg

—-3.79

-f.ha

-11.36

-15.15

-18.94

0dB =0.636 W/kg =-1.97 dBW/kg

Al10



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06094

Communication System: UID 0, GSM GPRS; 3 Tx slots; Frequency: 1909.8 MHz; Duty Cycle: 1:2.76
Medium: 1900 Body Medium parameters used:
f=1909.8 MHz; 6 = 1.561 S/m; & = 53.799; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-08-2016; Ambient Temp: 21.0°C; Tissue Temp: 22.1°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: GPRS 1900, Body SAR, Back side, High.ch 3 Tx Slots

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 24.01 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 1.25 W/kg
SAR(1 g) =0.779 W/kg

-3.93

-f.87

-11.80

-15.74

-19.67

0 dB = 0.942 W/kg = -0.26 dBW/kg

All



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06177

Communication System: UID 0, UMTS; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Medium: 1900 Body Medium parameters used (interpolated):
£=1907.6 MHz; 6 = 1.585 S/m; &; = 54.145; p = 1000 kg/m?

Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-07-2016; Ambient Temp: 21.9°C; Tissue Temp: 22.1°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, High.ch

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 25.88 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 1.47 W/kg
SAR(1 g) = 0.918 W/kg

—-4.17

-8.34

-12.52

-16.69

-20.86

0 dB = 1.09 W/kg = 0.37 dBW/kg

Al2



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06177

Communication System: UID 0, UMTS; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Medium: 1900 Body Medium parameters used (interpolated):
£=1907.6 MHz; 6 = 1.585 S/m; &; = 54.145; p = 1000 kg/m?

Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-07-2016; Ambient Temp: 21.9°C; Tissue Temp: 22.1°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, Front side, High.ch

Area Scan (9x15x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 26.28 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 1.55 W/kg
SAR(1 g) = 0.946 W/kg

-3.81

-f.61

-11.42

-15.22

-19.03

0dB =1.14 W/kg =0.57 dBW/kg

Al3



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06128

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 = 0.984 S/m; & = 54.12; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-06-2016; Ambient Temp: 20.4°C; Tissue Temp: 20.5°C

Probe: ES3DV3 - SN3319; ConvF(6.04, 6.04, 6.04); Calibrated: 3/18/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/14/2016
Phantom: SAM with CRP v5.0 (Right); Type: QD0O00P40CD; Serial: TP:1759
Measurement SW: DASY52, 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, 49 RB Offset

Area Scan (8x13x1): Measurement grid: dx=15mm, dy=15mm
Zoom Scan (7x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 22.41 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 0.654 W/kg
SAR(1 g) = 0.523 W/kg

Wikg
— 0.572

— 0.469

0.365

0.262

0.159

0.056

Al4



PCTEST ENGINEERING LABORATORY, INC.

DUT: A3LSMGS532G; Type: Portable Handset; Serial: 06177

Communication System: UID 0, IEEE 802.11b; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium: 2450 MHz Body Medium parameters used (interpolated):
f=2462 MHz; 6 = 1.926 S/m; & = 51.341; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-08-2016; Ambient Temp: 23.4°C; Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3318; ConvF(4.45, 4.45, 4.45); Calibrated: 2/19/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn665; Calibrated: 2/19/2016
Phantom: SAM with CRP v4.0; Type: QD000P40CD; Serial: TP:1800
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

Mode: IEEE 802.11b, 22 MHz Bandwidth, Body SAR, Ch 11, 1 Mbps, Back Side

Area Scan (11x17x1): Measurement grid: dx=12mm, dy=12mm
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=35mm, dz=5mm
Reference Value = 13.29 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 0.593 W/kg
SAR(1 g) = 0.305 W/kg

Wikg
— 0.383

— 0.307

0.21

0.154

0.078

0.00185%

A15
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PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d047

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: 835 Head Medium parameters used:
f =835 MHz; 6 = 0.895 S/m; & = 39.932; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.5 cm

Test Date: 09-07-2016; Ambient Temp: 22.9°C; Tissue Temp: 21.7°C

Probe: EX3DV4 - SN7409; ConvF(10.04, 10.04, 10.04); Calibrated: 5/17/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn859; Calibrated: 5/11/2016
Phantom: SAM Right; Type: QD0O00P40CD; Serial: TP:7535
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) = 2.62 W/kg
SAR(1 g) = 1.74 W/kg
Deviation(1 g) =-4.71%

Wikg
2.328

1.9M

1.475

1.049

0.622

0.196

Bl



PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d132

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: 835 Head Medium parameters used:
f=835 MHz; 6 = 0.912 S/m; & = 41.308; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.5 cm

Test Date: 09-21-2016; Ambient Temp: 23.9°C; Tissue Temp: 23.5°C

Probe: ES3DV?2 - SN3022; ConvF(6.13, 6.13, 6.13); Calibrated: 7/19/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1466; Calibrated: 1/15/2016
Phantom: SAM Main; Type: QD0O00P40CC; Serial: TP 1114
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) = 2.85 W/kg
SAR( g) = 1.94 W/kg
Deviation(1 g) =2.43%

— 0

—-2.13

-4.26

-6.40

-8.53

Z

L

0dB =2.26 W/kg =3.54 dBW/kg

-10.66

B2



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 Head Medium parameters used (interpolated):
f=1900 MHz; 6 = 1.415 S/m; & = 39.48; p = 1000 kg/m*

Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-08-2016; Ambient Temp: 23.5°C; Tissue Temp: 22.9°C

Probe: EX3DV4 - SN7406; ConvF(8.22, 8.22, 8.22); Calibrated: 4/19/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1407; Calibrated: 4/14/2016
Phantom: SAM 5.0 front; Type: QDO00P40CD; Serial: TP:-1648
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) = 7.09 W/kg
SAR(1 g) = 3.89 W/kg
Deviation(1 g) =-2.99%

— -3.66

-7.32

-10.97

-14.63

-18.29 -
0 dB = 5.99 W/kg = 7.77 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 Head Medium parameters used:
f=2450 MHz; 6 = 1.862 S/m; & = 37.779; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-06-2016; Ambient Temp: 24.0°C; Tissue Temp: 22.5°C

Probe: EX3DV4 - SN7406; ConvF(7.29, 7.29, 7.29); Calibrated: 4/19/2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1407; Calibrated: 4/14/2016
Phantom: SAM 5.0 front; Type: QD0O00P40CD; 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) = 11.9 W/kg
SAR(1 g) = 5.58 W/kg
Deviation(1 g) = 3.14%

-4.61

-9.23

-13.84

-18.46

L

-23.07

0dB =9.45 W/kg =9.75 dBW/kg

B4



PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d047

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: 835 Body Medium parameters used:
f=835MHz; 6 =0.983 S/m; & = 54.14; p = 1000 kg/m3
Phantom section: Flat Section; Space: 1.5 cm

Test Date: 09-06-2016; Ambient Temp: 20.4°C; Tissue Temp: 20.5°C

Probe: ES3DV3 - SN3319; ConvF(6.04, 6.04, 6.04); Calibrated: 3/18/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/14/2016
Phantom: SAM with CRP v5.0 (Right); Type: QD000P40CD; Serial: TP:1759
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) = 2.96 W/kg
SAR(1 g) = 2.01 W/kg
Deviation(1 g) =5.02%

—-2.05

-4.10

-6.15

-8.20

z

&

0dB =2.35W/kg=3.71 dBW/kg

-10.25%
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PCTEST ENGINEERING LABORATORY, INC.

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

Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: 835 Body; Medium parameters used:
f=2835 MHz; 6 = 0.991 S/m; & = 54.77; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.5 cm

Test Date: 09-09-2016; Ambient Temp: 23.1°C; Tissue Temp: 22.1°C

Probe: ES3DV3 - SN3319; ConvF(6.04, 6.04, 6.04); Calibrated: 3/18/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1368; Calibrated: 3/14/2016
Phantom: SAM with CRP v5.0 (Right); Type: QD0O00P40CD; Serial: TP:1759
Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

835 MHz System Verification at 23.0 dBm (200 m'W)

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) = 2.92 W/kg
SAR(1 g) = 1.98 W/kg
Deviation(1 g) =4.21%

—-2.06

-4.12

-6.19

-8.2h

-10.31

0dB =2.31 W/kg =3.64 dBW/kg
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PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d080

Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: 1900 Body Medium parameters used (interpolated):
f=1900 MHz; 6 = 1.574 S/m; & = 54.168; p = 1000 kg/m3
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-07-2016; Ambient Temp: 21.9°C; Tissue Temp: 22.1°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)

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) = 7.32 W/kg
SAR( g) = 4.15 W/kg
Deviation(1 g) = 6.14%

Wikg
5.260

4.226

3182

2.158

1.125

0.091

B7



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 = 1.55 S/m; & = 53.831; p = 1000 kg/m3
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-08-2016; Ambient Temp: 21.0°C; Tissue Temp: 22.1°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)

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) = 7.58 W/kg
SAR(1 g) = 4.29 W/kg
Deviation(1 g) = 7.52%

Wikg
5.407

4,344

3.280

2.216

1.153

0.089
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PCTEST ENGINEERING LABORATORY, INC.

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 981

Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium: 2450 MHz Body Medium parameters used:
f=2450 MHz; 6 = 1.91 S/m; & = 51.38; p = 1000 kg/m?
Phantom section: Flat Section; Space: 1.0 cm

Test Date: 09-08-2016; Ambient Temp: 23.4°C; Tissue Temp: 21.8°C

Probe: ES3DV3 - SN3318; ConvF(4.45, 4.45, 4.45); Calibrated: 2/19/2016;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn665; Calibrated: 2/19/2016
Phantom: SAM with CRP v4.0; Type: QD0O00P40CD; Serial: TP:1800
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) = 9.89 W/kg
SAR(1 g) = 4.70 W/kg
Deviation(1 g) =-7.48%

-4.h2

-9.05

-13.57

-18.10

-22.62 L

0dB =6.12 W/kg = 7.87 dBW/kg
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. R Wy,
Calibration Laboratory of SN Schweizerischer Kalibrierdienst

. R S

Schmid & Partner % c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland NN S  Sswiss Calibration Service

Accredited by the Swiss Accredilation 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: D835V2-4d047_Jul16
Object D835V2 - SN:4d047
Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
e’
Calibralion date: July 13, 2016
This calibration certificate documents the traceabilily to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given an 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 Equipmenl used (M&TE critical for calibration)
Primary Standards 1D # Cal Date {Certificale No.) Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 {No. 217-02288/02289) Apr-17
Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17
Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17
Reference 20 dB Atlenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17
Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17
Referance Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Juni6) Jun-17
DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Deci15) Dec-16
Secondary Standards D # Check Date (in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-Oct-15 {No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: US37292783 07-Oct-15 {(No. 217-02222) In house check: Oct-16
Power sensor HP B481A SN: MY41092317 07-Oct-15 {No. 217-02223) In house check: Oct-16
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16
Network Analyzer HP 8753E SN: US37390585 18-Oct-01 {in house check Oct-15) In house check: Oct-16
Name Function Signature
Calibrated by: Jeton Kastrati Laboratory Technician ﬁ,ﬂ
T
.
Approved by: Katja Pokovic Technical Manager (-
o
Issued: July 13, 2016
This calibration cerlificate shall not be reproduced axcept in full without wrilten approval of the laboratory.
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. . W,
Calibration Laboratory of SO Schweizerischer Kalibrierdienst

: & 2 S
Schmid & Partner ilaﬁa% c Service suisse d'étalonnage
Englneerlng AG B Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {’4. /f/_—\?\\\\:“ S swiss Calibration Service
I
Accrediled 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 Technigques”, 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

¢) 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:

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 below the center marking of the flat phantom section, with the arms oriented
paralle{ 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 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.

o 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D835V2-4d047_Jul16 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

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 (22.0x20.2)°C 406+6% 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 2.37 Wikg

SAR for neminal Head TSL parameters

normalized to 1W

9.13 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.53 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

5.95 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 5b.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 549x6% 1.01 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 2.47 W/ikg

SAR for nominal Body TSL parameters

normalized to 1W

9.57 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.60 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D835V2-4d047 Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 498Q-59jQ

Return Loss -245dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4580 -8.2jQ

Return Loss -20.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) None ns

After fong 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 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 August 16, 2006

Certificate No: D835V2-4d047_Jul16 Page 4 of 8




DASYS5 Validation Report for Head TSL

Date: 13.07.201
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D835V2 - SN:4d047

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

Medium parameters used: f = 835 MHz; 6 = 0.94 S/m; &, = 40.6; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 60.98 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) =3.17 W/kg

-2.00

_

-4.00
-6.00
-8.00

-10.00

0dB =3.17 W/kg = 5.01 dBW/kg

Certificate No: D835V2-4d047_Jul16 Page 5ot 8



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

Date: 13.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: D$35V2 - SN:4d047

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

Medium parameters used: f = 835 MHz; 6 = 1.01 $/m; &, = 54.9; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:

+ Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601:; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 59.88 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.67 Wrkg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.6 W/kg

Maximum value of SAR (measured) = 3.27 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =3.27 W/kg =5.15 dBW/kg
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Impedance Measurement Plot for Body TSL

CHD s114 1 U Fs

Oel

Ca !

Av
iE-B

11 45.733 n

-8.4777 ¢ 23.398 pF

13 Jul 2816 13:35:44

£35.9689 @68 MH=z

o 4:-20.332 dB . 835,000 860 MHz

R e

‘START £35.880 888 MHz

' STOP 1 635.600 005 Hz

Certificate No: D835V2-4d047_Jul16

Page 8ot 8




Calibration Laboratory of
Schmid & Parther

Engineening AG
feughaussirasse 43, 8004 Zurich, Swikrerland

[ Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio gvizzero di taratura

S Swiss Calibraion Service

Accredited by tha Swiss Accreditation Sarvice (SAS) Acoreditstion No: SCS 0108
The Swiss Accreditfion Service is one of the signatorfies to the EA

Mutilateral Agreemer for the recognition of calibration certificates

cient  PCTest: ..

CALIBRATION CERTIFICATE

Ceniicats o: DB3SV2-4d132..Jant6 ..

Object DBIBVR + SN a1 i 0 i L

Calibration procedure(s) QAGAL-OSv ot
| Calsration provedire for

o

Calibration dats: J a'r-.;'ua'r'? E'D, 2018 : '::

Thiz calibration cenfficale documents the traceability to naticnal standards, which realize the physical units of measurements (30
The measurements and the uncertaindes wilh confidents probability are given an the fllowing pages and are part of the cerflicate.

All cadibrations have been conducted in the closed labarztory facility: environment tempermture (22 + 337G and humidiby = T0%.

Celibration Equipment uged (M&TE criical for calibrafion

Primary Standards | DK C-al Date (Certidcate Mol Scheduted Calibration
Pawer metar EPRA-4428 | GB37430704 07-0ct-15 (Mo 217-022228) Od-16
Parer sensor HP B4814 { US3TEE27ES O7-0c-15 (Mo, 21702222} Cot-16
: Powar sansor HP 34318 WY 41088317 OF-Det-15 (Mo 217-02223) Orci-16
" Aeference 20 dB Atenualor 5M: S06E (20K) 01-Apr-15 (Mo, 247-02151) KMar1é
Type-M mismatch combinaion . SM: 5047.2 / 06327 G1-Apr-15 (No. 2T7-02134) ar-16
Heference Probe EXaDV4 EM: 7a4h 21-Dec-15 {Mo. EX3-7348_[eci5) Dec-16
DAE4 i S 601 3-Deg-15 {No, DAE4-601 Dacis) Dec-16
Secondary Standards | D # Check Bate (in house) Scheduled Cheak
! AF generatar R&S SMT-06 100572 15-Jun-15 [in house check Jun-15) In houze check: Jien-13
| Metwork Analyzer HP 8753E U33¥390555 §4206  13-0m-01 (in house check Oct-15) In house check: Oci-16
Marme
Calibrated by: Jercir A&t - R
{7

Appeoved by Ka!]aF‘ohmrﬁc:

f/{ A

|sgued: Januany 20, 2016

Thiz calibration cenfficate zhall net ba reprduged expept in full withoul writlan approval of the laboratony,
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Calibration Laboratory of
Schmid & Partner

Enginesring AG
Zoughaussiragse 43, BME Furich, Switmerand

Schyweizerischer Kalibrierdiensl
Service suisse d'etalonnage
Servizio svicrero di taratura
Swiss Calibration Service

Accradited by the Swiss Accraditation Service (SAS5) Accreditation Mo.: SCS 0108
The Swizs Accredilation Service is ane of the signatories ta the EA
Mutilateral Agreement bor Lhe recogrition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL /f NORM x,y,z
MN/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 Spatiai-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 622038-1, "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

) JEC 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/S System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are avaitable 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 o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel fo the body axis.

* Feed Point fmpedance and Return Loss: These parameters are measured with the dipole
postioned under the liquid filled phantomn. 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.
Mo uncerlainty required.

+ S5AR measured: SAR measured at the stated antenna inpui power.

» SAR nommafized: SAR as measured, nommalized 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 reporled 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
probabifity of approximately 95%.

Cemficate No: DE3SVE2-44132_Janls Page 2 of &




Measurement Conditions
DASY system canfiguration, &3 far as not g

iven on page 1.

DASY Version DASYS V5z2.8.8

Extrapolation Advanced Extrapolation

Fhantom Maodular Flat Phantom

Distance Dipole Centar - TSE 15 mm with Spacer

foom Sean Rezolution dx, dy. dz =5 mm

Freguency 835 MHz =1 MHz
Head TSL parameters

The fallpwing parameters and calcutations were applied.
Temperature Permittivity Conduclivity

Nominal Head TSL parameters 22.0°C 41.5 0,90 migim

Mezasured Head TSL parameters {220+ 0.2} 70 420285 3% 0.83 mha'm =5 %

Head TSL temperature change during test = 0.5 —- -
SAR result with Head TSL

SAH averaged over 1 em® (1 g) of Head TSL Condition

SAR measured 250 mW input power 242 Wikg

SAR for naminal Head TSL parameters

nemalized to 1YW

9.47 Wikg = 17.0 % {k=2)

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

SAR maasured

250 mVW input power

1.57 Wikg

SAR far nominal Head TSL parameters

nomalized to 1W

6.17 Wikg = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Bady TSL parameters 220G &h.2 0.97 mho/m
#Measured Body TSL parameters 22 0+02°C 552x6% 1.01 mho'm + 8 %
Body TSL temperature change during test =050 — -——
SAH result with Body TSL
SAR averaged aver 1 em® {1 g) of Body TSL Condition
SAR measured 250 mW input power 2.48 Wikg

SAH for nominat Body TSL parameters

nomalized to 1W

9.66 Wikg + 17.0 % {(k=2}

SAR averaged aver 10 em® (10 g) of Body TSL candition

SAR measured

250 mW input power

1.83 Wikn

SAR for nominal Body TSL pararnetars

normalized to W

6.37 Wikg 2 16.5 % (k=2)

Cerificate Mo D835vVa-4d132_Jani1s
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Appendix {Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point F2L-27(0

RAelurn Loss - 315848

Antenna Parameters with Body TSL

lenpedance, transformed to fead point 4780 - 4950

Return Loss -25.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.383 ns

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

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding kine is direclly cannected to the
second arm of the dipole. The antenma is therefore shor-cirouited for DG-signals. On some of the dipoles, small end caps
are added to the dipole arms in arder to improve matching when loaded according to the pesitian as explained in the
"Meaasurement Conditions” paragraph. The SAR data are not affected by this changs. The overall dipole length iz still
according to the Standard.

Mo excessive force must be applied 1o the dipole arms, because they mighl bend or the soldered conneclions near the
feedpoint may be damaged.

Additional EUT Data

Manulaciured by EPEAG

Manuwiactured on July 23, 2011

Certficate Mo; DE25W2-4d132 _Jan16 Fage 4 of &



DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE35V2: Serial; D8ATV2 - SN: 44132

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

Medium parameters used: £ = 835 MHz; o = 0.93 S/m; ¢ = 42; p = 1000 ke/m’
Phantoin section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSE C63.19-2011)

DASYS2 Conliguration:

Probe: EX3DV4 - SN7349; ConvF(9.83, 9.83; 5.43); Calibrated: 31.12.2015:

Sensor-Surface: |.4mm (Mechanical Surface Detection|
Elecuomes: DAE4 Sn601; Calibrated: 30.12.2015

Phantoin: Flat Phantom 4.91; Type: QDOOIP49AA:; Seral: 1001
DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

Drate: 20.01.2016

Dipole Calibration for Head Tissue EX-Probe/Pin=250 mW, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurcment grid: dx=5mm, dy=5mm, dz=5mm
Reference Yalue = 61 94 Vin; Power Dnft = 0.0]1 dB

Peak SAR {exirapolaled) = 3.67 Wikg

SAR(1 g} = 2.42 W/ke; SAR(10 g) = 1.57 Wikg

Maximurmn value of SAR (measured) = 3,24 Wiky

dB

0dB =324 W/kg=5.11 dBW/kg

Certificate Mo: DE35V2-4d132_Janig Fage 5 of B



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

Date: 20.01.2016
Test Laboratory: SPEAG, Zurich, Swiizerland
DTUT: Dipole 835 MHz; Type: D833V2; Serial: D835V2 - SN: 44132

Communicaton System: UID 0 - CW; Frequency: 35 MHz

Medium paramcters used: £ = 835 MHz: o = 1.01 Sim; g =55.2; p= 1000 kgfm_j
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEARC/ANSL C63.19-2011)

DASYS2 Configuration:
« Probe: EX3DV4 - SN73469; ConvF(9.73, 9.73, 9.73); Calibrated: 31.12.2015;
»  Sensor-Swrface: 1.4mm (Mechanical Surface Detection)
» Llectronics: DAE4 Sn601; Calibrated: 30.12.2015
+  Phantom: Flat Phantom 4.91; Type: QDOOOP49A A: Serial: 1004
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue EX-Probe/Pin=250 m¥, d=15mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reterence Value = 60,29 Vi Power Drift = <007 JdB

Peak SAR (extrapolaled) = 3.66 W/kg

SAR(L g£) = 2.49 Wikg; SAR(10 ) = 1.63 W/kg

Mazimum vatue of SAR (measured) = 3.29 W/ke

0dB = 3.26 Wke = 5.17 dBW/kg

Ceanificate No: D838V2-4d132 Jan1k Page ¥ of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ‘\\\\\&w,‘
Schmid & Partner ili\\:,//i’z_
Engineering AG

Schweizerischer Kalibrierdienst
S

c Service suisse d'étalonnage
S

N Servizio svizzero di taratura
; . % ¥
Zeughausstrasse 43, 8004 Zurich, Switzerland oy ,/r?\\\\‘ Swiss Calibration Service
g mk
Accredited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certificates

Client PC Test Certlficate No: D1900V2-5d149_Jul16

| CALIBRATION CERTIFICATE |
Object D1900V2 - SN:5d149
Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration date: July 15, 2016 ﬂl&:\ "),n\ J

LV

This calibration certificate documents the traceability to national standards, which realize the physical unils of measurements (SI).
The measturements and the 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 humidily < 70%.

Calibralion Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Cerificate No.) Scheduled Calibration
Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17
Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17
Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17
Reference 20 dB Allenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292) Apr-17
Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17
Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17
DAE4 SN: 601 30-Dec-15 {No. DAE4-601_Dec15) Dec-16
Secondary Standards D # Check Date {in house) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-Oct-15 (No. 217-02222) In house check: Oct-16
Powar sensor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Ocl-16
Power sensor HP 8481A SN: MY41092317 07-Oct-15 {No. 217-02223) In house check: Oct-16
RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-18
Network Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-15) In house check: Oct-16
~

Name Funcilion

Calibrated by: Claudio Leubler Laboratory Technician

Approved by: Katja Pokovic Technical Manager /é// //% %

Issued: July 19, 2016
This calibration certificate shall not be reproduced except In full without written approval of the laboratory.

Cerificate No: D1900V2-5d149_Jul16 Page 1 of 8
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Calibration Laboratory of N2 § Schwaizerischer Kalibrierdienst

Schmid & Partner SIE-EE—-——/MEé C Service suisse d'étalonnage
Englneering AG BN Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 4 4ﬁ\\‘\\~‘ S  swiss Calibration Service

Accredited by Ihe 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) |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-heid
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

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

Additional Documentation:
e) 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 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.

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%.

Cerlificate No: D1800V2-5d149_Jul16 Page2of 8




Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 v52.8.8
Extrapolation Advanced Extrapolation

Phantom Modutar 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 398x6% 1.38 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

9.96 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 m\W input power

5.23 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.0 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 527x6% 1.51 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 9.95 W/kg

SAR for nominal Body TSL paramelers

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.28 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D1900V2-5d149_Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5240 +55j0Q

Return Loss -24.6 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 496 Q+7.0jQ

Return Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (cne 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 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

Certificate No: D1900V2-5d149_Jul16 Page 4 of 8




DASY5 Validation Report for Head TSL

Date: 15.07.2016
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: £ = 1900 MHz; o = 1.38 S/m; & = 39.8; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(7.99, 7.99, 7.99); Calibrated: 15.06.2016;
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ FElectronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOO0P50AA; Serial: 1001
« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=16mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 107.5 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.23 W/kg

Maximum value of SAR (measured) = 15.5 W/kg

-3.58
-7
-10.7%

-14.34

-17.92

0dB = 15.5 W/kg = 11.90 dBW/kg

Certificate No; D1900V2-5d149_Jul16 Page 5of 8




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

Date: 13.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: D1900V2 - SN:5d149

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

Medium parameters used: £ = 1900 MHz; o = 1.51 S/m; & = 52.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvE(8.03, 8.03, 8.03); Calibrated: 15.06.2016;
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPS0AA; Serial: 1002
« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7372)

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 = 103.9 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.95 W/kg; SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 14.9 W/kg

-3.20
-6.40
-9.60

-12.80

-16.00

0dB =149 W/kg =11.73 dBW/kg

Certificate No: D1900V2-5d149_Jul16 Page 7 of 8




Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
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) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

2ol &

ciient  PC Test . Certificate No: D2450V2-719_Aug16

Object 'D2450V2 - SN:719 :

Calibration procedure(s) QA CAL-05.v9 - 0 0-b -

Calibration procedure for dipole validation kits above 700 MHz '

Calibration date: August 18, 2016

This calibration certificate documenls 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 ihe certificate.

All calibrations have been conducied 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 (Cerificate No.) Scheduled Calibration

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 08-Apr-18 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 (20k) 05-Apr-16 (No. 217-02292} Apr-17

Type-N mismatch combinaticn SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

DAE4 SN: 601 30-Dac-15 (No. DAE4-601_Dec15) Dec-16

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

Power meter EPM-442A SN: GB37480704 07-0c¢t-15 {No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: US37292783 07-0Oct-15 (No. 217-02222) In house check: Oct-16

Power sensor HP B481A SN: MY41092317 07-0ct-15 (No. 217-02223) In housa check: Oct-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Jun-15) In house check: Oct-16

Nelwork Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-15) In house check: Oct-16

Name Function Signature

Calibrated by: “Johannes Kurlkka - Laboratory Technician W" :

Approved by: Katja Pokovig Technical Manager W"
Issued: August 18, 2016

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

Certificate No: D2450V2-719_Aug16 Page1of8




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 1o 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) |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) 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:

+ 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.

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.

s 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.

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%.

Certilicate No: D2450V2-719_Aug16 Page 2 of 8




Measurement Conditions

DASY syslem 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 = 5mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 39.2 1.80 mho/m

Measured Head TSL parameters (22.0+£0.2) °C 38.2+6% 1.88 mho/m =6 %

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

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

SAR measured 250 mW input power 13.9 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

54.1 Wikg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.47 Wikg

SAR for nominal Head TSL parameters

normalized to TW

25.5 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 52.7 1.95 mho/m
Measured Body TSL parameters (22.0£0.2)°C 52.0x6% 2.04 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 13.2 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

6.20 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

24.5 Wikg = 16.5 % (k=2)

Certificate No: D2450v2-719_Aug16
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Appendix (Additional assessments outside the scope of SCS 01 08)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.9Q+55|Q

Return Loss -23.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 505Q+76jQ

Retumn Loss -22.5dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.150 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 10, 2002

Certificate No: D2450v2-719_Aug16 Page 4 of 8




DASY5 Validation Report for Head TSL

Date: 18.08.2016
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; ¢ = 1.88 S/m; g, = 38.2; p = 1000 kglm3
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.72, 7.72, 7.72); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (front); Type: QDO00P50AA; Serial: 1001
o DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 116.1 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) =13.9 W/kg; SAR(10 g) = 6.47 W/kg

Maximum value of SAR (measured) = 22.8 W/kg

-4.51
-9.03
-13.54

-18.06

-22.57

0dB =22.8 W/kg = 13.58 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 18.08.2016
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; ¢ = 2.04 $/m; &, = 52; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016;
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
 Phantom: Flat Phantom 5.0 (back); Type: QDO00OPS0AA; Serial: 1002
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 106.9 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) =13.2 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 21.5 W/kg

-8.40
-12.60

-16.80

-21.00

0dB=21.5W/kg=13.32 dBW/kg
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Impedance Measurement Plot for Body TSL

CHI 544 1 U FS

D=1

Ca

in

18 Aug 2016 10:26:408
gH 2 456.660 606 MHz

1: 568,463 ¢ 7.3588 o 498,51

_4B/REF -20 dB____ _

Ca —

Aw
153 T
Hld [——

o4

"STOP 2 650,808 BBD HHz

Cerificate No: D2450V2-719_Aug16

Page 80of 8




Calibration Laboratory of Ny,
Schmid & Partner e
Engineering AG

e
Zeughausstrasse 43, 8004 Zurich, Switzerland aNE

e’ N
lﬂ‘hlln\“\

S Schweizerischer Kalibrierdienst
C Service sulsse d'étalonnage
S

5

~

VL
T

Servizio svizzero di taratura
Swiss Calibration Service

o0
)

1

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

Client PC Test T ' Certificate No: D835V2-4d133_Jul16

CALIBRATION CERTIFICATE

Object D835V2 - SN:4d133

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

Calibraticn date: “July 14, 2016 B\Q

oTRT

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

All calibrations have been condircled in the closed [aboratory facility: environment temperature (22 x 3)°C and humidily < 70%.

Calibration Equipment used (M&TE critical for callbration)

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

Power meter NRP SN: 104778 06-Apr-16 {No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 {(No. 217-02288) Apr-17

Power sensor NRP-Z21 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Atlenuator SN: 5058 {20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismalch combination SN: 5047.2 /06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

DAE4 SN: 801 30-Dec-15 {(No. DAE4-601_Dec15) Dec-16

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

Power meter EPM-442A SN: GB37480704 07-0Oct-15 (No. 217-02222) In house check: Cct-16

Power sensor HP 8481A SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power senscr HP 8481A SN: MY41092317 07-0ct-15 (No. 217-02223) In house check: Oct-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37390585 18-0ct-01 {in house check Oct-15) In house check: Oct-16
Name Function Sigr}alure

Calibrated by: Jelon Kastrali Laboratory Tec“”i‘:iﬂq?
Approved by: Kalja Pokovic Technical Manager /%,

Issued: July 14, 2016

This calibralion certilicate shail not be reproduced except In full without wrillen approval of the laboralory.
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Calibration Laboratory of N2

Schweizerischer Kallbrierdienst

Schmid & Partner ilaﬁaﬁ Service suisse d'étalonnage
Engmeenng AG N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4'/, ,//_\\\ ‘\3' Swiss Calibration Service
’ Ty b *
Accrediled 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) |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) 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

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

d) KDB 865664, “SAR Measurement Reqguirements 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 fiat 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 uncenrtainty 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: D835V2-4d133_Jul16 Page 2 of 8
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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 Extrapclation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5mm

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 415 0.90 mho/m

Measured Head TSL parameters (22.0£0.2)°C 406+6% 0.94 mho/m =6 %

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

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

SAR measured 250 mW input power 2.42 W/ikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.57 W/kg

SAR for neminal Head TSL parameters

normalized to 1W

6.10 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 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 549+6% 1.01 mho/m +6 %
Body TSL temperature change during test <0.5°C e -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.45 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

9.50 Wikg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.59 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No; D835V2-4d133_Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50580-5.1jQ

Return Loss -25.7dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed point 464 Q-75iQ

Return Loss -21.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.395 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are 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 July 22, 2011

Certificate No: D835V2-4d133_Juli6 Page 4 of 8



DASY5 Validation Report for Head TSL

Daie: 14.07.2016
Test Laboratory: SPEAG, Zurich, Switzertand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d133

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

Medium parameters used: f = 835 MHz; 6 = 0.94 S/m; g, = 40.6; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016;
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QD000P49AA‘; Serial: 1001
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 61.36 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.64 W/kg

SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1L.57 W/kg

Maximum value of SAR (measured) = 3.23 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0 dB = 3.23 W/kg = 5.09 dBW/kg

Certificate No: D835V2-4d133_Juli6 Page 5 of 8




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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MIIz; Type: D835V2; Serial: D835V2 - SN:4d133

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

Medium parameters used: f = 835 MHz; 6 = 1.01 S/m; g = 54.9; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

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

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

Date: 13.07.2016

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 = 59.93 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.45 W/kg; SAR(10 g) = 1.59 W/kg
Maximum value of SAR (measured) = 3.24 W/kg

-4.01

-6.00

-8.00

-10.00

0dB =3.24 W/kg=5.11 dBW/kg
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Impedance Measurement Piot for Body TSL
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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
Multilateral Agreement for the recognition of calibration certificates

client - PC Test . ! Certificate No: D1900V2-5d080_Jul16
Object D1900V2 - SN:5d080

Calibration procedure(s) "QA CAL-05.v9

- Callibration procedure for dipole validation kits above 700 MHz _
3]
'-—p‘l \ 6\ 25

Calibration date: July 08, 2016 ;
This calibration certificate documents the traceabilily to national standards, which realize the physical units of measurements (Sl).

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 NAP SN: 104778 06-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sgnser NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 50568 (20k) 05-Apr-16 {No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 08327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX3DV4 SN: 7349 15-Jun-16 (No. EX3-7349_Jun16) Jun-17

DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards 10 # Check Date (in housg) Scheduled Check
Power meter EPM-442A SN: GB37480704 07-Oct-15 (No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: US37292783 07-Cat-15 (No. 217-02222) In house check: Oct-16
Power sensor HP 8481A SN: MY41092017 07-Oct-15 {No. 217-02223}) In house check: Oct-16
RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Jun-15) In house check: Oct-16
Network Analyzer HP 8753E SN: US37390585 18-Ocl-01 {in house check Oct-15) In house check: Oct-16

Name Function Signature
Calibrated by: . Joton Kastrali Laboratory Technician
' P
Approved by: Katja Pokovic Technical Manager W
Issued: July 13, 2016

This calibration certilicate shall not be reproduced except in full without written approval of the laboralory.
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U
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 callbration 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) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

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 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%.

Certificate No: D1900V2-5d080_Jul16 Page 20t 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 paramelers 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 398+6% 1.38 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 9.76 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

39.3 W/kg = 17.0 % {k=2)

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

condition

SAR measured

250 mW input power

5.10 Wikg

SAR for nominal Head TSI parameters

normalized to 1W

20.5 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 527+6% 1.51 mho/m 6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.75 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.17 W/kg

SAR for nominal Body TSL parameters

normalized to W

20.7 Wikg = 16.5 % (k=2)

Cedificate No: D1800V2-5d080_Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 521 Q+53jQ

Return Loss -25.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4740 1+68iQ

Return Loss -22.6dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.192 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 June 28, 2006
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DASY5 Validation Report for Head TSL

Date: 08.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d080

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

Medium parameters used: f = 1900 MHz; ¢ = 1.38 S/m; & = 39.8; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.99, 7.99, 7.99); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP5C0AA; Serial: 1001

DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 106.6 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) =9.76 W/kg; SAR(10 g) = 5.1 W/kg

Maximum value of SAR (measured) = 15.0 W/kg

dB

-3.54
-7.08
-10.62

-14.16

-17.70

0dB =150 W/kg=11.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 08.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d080

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

Medium parameters used: f = 1900 MHz; ¢ = 1.51 S/m; g, = 52.7; p = 1000 kglm3
Phantom section: Flat Section

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

DASY52 Configuration:
+ Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 15.06.2016;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 103.1 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.75 W/kg; SAR(10 g) =5.17 Wikg

Maximum value of SAR (measured) = 14.7 W/kg

i -6.00
-9.00

-12.00

-15.00

0dB = 14.7 W/kg = 11.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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Engineering AG NS Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland s, 4{7\\\‘\\\\? S swiss Calibration Service

Accreditad by the Swiss Accredilalion Sarvice (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

client . PC Test Certificate No: D2450V2-981_Jul16
|CALIBRATION CERTIFICATE

Object -D2450V2 - SN:981

Galibration procedures) QA CAL-05.v9 il

Calibration procedure for dipole validation kits above 700 MHz :

§( G
Calibration date: July 25, 2016

This calibration certificate documents the traceability to naticnal standards, which realize 1he physical units of measurements (Sl).
The measurements and lhe 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 humidily < 70%.

Calibration Equipment used (M&TE critical for calibralion)

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

Power meter NRP SN: 104778 06-Apr-16 (No. 217-02288/02289}) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-17

Power sensor NRP-Z91 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Attenuator SN: 5058 {20k) 05-Apr-16 (No. 217-02292) Apr-17

Type-N mismatch combination SN: 5047.2 / 06327 05-Apr-16 (No. 217-02295) Apr-17

Reference Probe EX2DV4 SN: 7349 15-Jun-16 (No. EX3-73492_Juni6) Jun-17

DAE4 SN: 601 30-Dec-15 {No. DAE4-601_Dec15) Dec-16

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

Power meter EPM-442A SN: GB37480704 07-Oct-15 (MNo. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: US37292783 07-Ocl-15 {No. 217-02222) In house check: Oct-16

Power sensor HP 8481A SN: MY41092317 07-0Oct-15 (No. 217-02223) In house check: Ocl-16

RF generator R&S SMT-06 SN: 100972 15-Jun-15 {in house check Jun-15) In house check: Oct-16

Network Analyzer HP 8753E SN: US37380585 18-Oct-01 {in house check Oct-15) In house check: Oct-16
Name Function Signalurs

Calibrated by: Michael Weber Laboratory Technician /q w
4
Approved by: Kat]a Pokovic Technlcal Manager %/ 4‘

Issued: July 27, 2016
This calibration certificate shall nol be reproduced except in full without written approval of the laboratory.
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Calibration Laboratory of

w1y
SN

. S S Schweizerischer Kalibrierdienst
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Engineering AG T3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4'/,, /ﬁ\“\\} S Swiss Calibration Service
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Accredited by the Swiss Accraditation 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)

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

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:

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 Defay: 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: D2450V2-981_Jul16 Page20of 8




Measurement Conditions
DASY system configuration, as far as not g

iven 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 38.0+6% 1.86 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

13.5 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

52,8 W/kg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.26 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

24.7 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 51.8+6% 2.03 mho/m +6 %
Body TSL temperature change during test <0.5°C
SAR resuit with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 W/kg

SAR for nominal Body TSL parameters

nermalized to 1W

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

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

condition

SAR measured

250 mW input power

6.04 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

23.8 Wikg = 16.5 % (k=2)

Cenificate No: D2450V2-981_Jul16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.2Q+3.4jQ

Return Loss -26.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 502Q+4.5jQ

Return Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.162 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 lo the dipole arms in order to improve matching when leaded 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 December 30, 2014

Certificaie No; D2450V2-981_Jul16 Page 4 of 8




DASY5 Validation Report for Head TSL

Date: 13.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:981

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

Medium parameters used: f = 2450 MHz; ¢ = 1.86 S/m; g =38; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.72, 7.72, 7.72); Calibrated: 15.06.2016;
¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (front); Type: QDO00P50A A; Serial: 1001
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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 = 115.8 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) =13.5 W/kg; SAR(10 g) = 6.26 W/kg

Maximum value of SAR (measured) = 22.5 W/kg

-4.00
| -8.00
-12.00

-16.00

-20.00

0dB =22.5 W/kg = 13.52 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 25.07.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: D2450V2 - SN:981

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

Medium parameters used: f = 2450 MHz,; 6 =2.03 S/m; ¢, = 51.8; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated: 15.06.2016;
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
» Phantom: Flat Phantom 5.0 (back); Type: QDOO0OP50AA; Serial: 1002
+ DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 107.1 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 26.0 W/kg

SAR(1 g) =13 W/kg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) =21.4 W/kg

dB

I 0
n -4.35
1-8.70

-13.05

-17.40

-21.75

0dB =214 W/kg =13.30 dBW/kg

Certificate No: D2450V2-981_Jul16 Page 7 of 8




Impedance Measurement Plot for Body TSL
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Accreditation No.: SCS 0108

Certificate No: EX3-7409_May16

|CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibralion date:

EX3DV4 - SN:7409

QA CAL-01.v9, QA CAL-23.vb, QA CAL-25.v6

Calibration procedure for dosimetric. E-field probes

May 17, 2016

Calibration Equipment used {M&TE critical for calibralion)

06 \&

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and lhe 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: environmenl temperature (22 + 3)°C and humidity < 70%.

Primary Standards 1D Cal Date (Certificale No.) Scheduled Calibraticn
Power meter NRP SN: 104778 06-Apr-16 {No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 {No. 217-02288) Apr-17

Power sensor NRP-Z91 SN; 103245 06-Apr-16 (No. 217-02289) Apr-17

Reference 20 dB Atlenuator SN: §5277 (20x) 05-Apr-16 {(No. 217-02293) Apr-17

Reference Probe ES30V2 SN: 3013 31-Dec-15 (No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 (No. DAE4-660_Dec15) Dec-16

Secondary Standards tD Check Date (in house) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (No. 217-02285/02284) In house check: Jun-1§
Power sensor E4A412A SN: MY41498087 06-Apr-16 (No. 217-02285) In house check: Jun-16
Power sensor E4412A SN: 000110210 06-Apr-16 (No. 217-02284) In house check: Jun-16
RF generator HP 8648C SN: US3642U01700 04-Aug-99 (in house chack Apr-13) In house check: Jun-16

Network Analyzer HP 8753E

SN: US37390585

18-0ct-01 (in house check Oct-15)

In house check: Oct-16

Calibrated by:

Approved by:

Name
Michael Weber

Katja Pckovic

Function
Laboratory Technician

Technical Manager

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

Signature

(e~
.

Issued: May 18, 2016

Certificate No; EX3-7409_May16
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Calibration Laboratory of \:I/”

Schweizerischer Kalibrierdienst
Schmid & Partner ih:\\\‘—-“{/el HEH g Service suisse d'étalonnage
Engineering AG L~ s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % "'m\ 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
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 BCD modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization 3 § rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 =0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

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"

Methods Applied and Interpretation of Parameters:

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

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.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep wiith 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

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

ConvF and Boundary Effect Parameters; Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve prcbe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the unceriainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

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).

Certificate No: EX3-7409_May16 Page 2 of 12




EX3DV4 — SN:7409 May 17, 2016

Probe EX3DV4

SN:7409

Manufactured: November 24, 2015
Calibrated: May 17, 2016

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY?2 system!)
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EX3DV4- SN:7409

May 17, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7409

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*)* 0.39 0.34 0.39 +10.1%
DCP (mV)® 106.3 102.2 994
Modulation Calibration Parameters
ulD Communication System Name A B c D VR Unct
dB dBVv dB mv {k=2)

0 CW X 0.0 0.0 1.0 0.00 141.2 33 %

Y 0.0 0.0 1.0 127.3

Z 0.0 0.0 1.0 131.8
10010- SAR Validation (Square, 100ms, 10ms) X 0.39 53.8 55 10.00 425 1.2 %
CAA

Y 0.55 54.7 5.9 41.8

z 0.85 58.7 9.1 41.6
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.55 75.3 22.2 1.87 149.7 0.7 %
CAB Mbps)

Y 3.32 72.6 21.0 139.7

Z 2.84 68.8 19.0 144.7
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 5.98 66.6 19.3 5.67 113.6 0.9 %
CAB MHz, QPSK)

Y 6.17 66.7 19.4 107.1

Z 6.13 66.1 18.8 110.8
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 6.59 66.2 21.1 9.29 123.5 114 %
CAB MHz, QPSK)

Y 7.27 67.9 22.1 121.1

Z 7.01 66.4 21.1 119.9
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 5.72 66.1 19.2 5.80 111.4 +1.2 %
CAC MHz, QPSK)

Y 6.34 67.6 20.0 149.2

Z 6.02 65.9 19.0 109.0
10151~ LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 6.27 66.1 21.2 9.28 116.8 1.4 %
CAB QPSK)

Y 6.89 67.6 22.1 114.7

Z 6.69 66.0 21.0 116.4
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 5.37 65.9 19.14 5.75 107.3 1.2 %
CAC QPSK)

Y 5.98 67.2 19.9 143.3

Z 6.01 66.7 19.4 149.2
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 576 66.2 19.2 5.82 109.5 1.2 %
CAB QPSK)

Y 6.43 67.6 20.0 148.3

Z 6.05 65.6 18.7 107.5
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 424 65.6 19.3 5.73 127.4 +0.9 %
CAB QPSK)

Y 4.54 66.4 19.8 1204

Z 4.62 65.9 19.3 123.8
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 4.91 68.0 22.7 9.29 126.7 1.4 %
CAB QPSK)

Y 5.24 68.8 233 124.0

Z 5.35 68.1 22.5 125.0
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4,27 65.8 19.4 572 128.9 0.9 %
CAC QPSK)

Y 4.52 66.2 19.7 121.2

z 4.63 65.9 19.3 125.2

Cerlificate No: EX3-7409_May16
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EX3DV4- SN:7409 May 17, 2016
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 4.26 65.7 19.4 | 572 | 1250 | $09%
CAB QPSK)

Y | 447 66.0 19.5 120.6

z | 460 65.7 19.2 123.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 489 67.0 226 | 921 | 1259 | #+1.7%
CAB QPSK)

Yy | 528 69.0 234 1238

z | 532 67.8 223 124.3
10252- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X | 6.04 66.8 217 | 924 | 1492 | #+14%
CAB QPSK)

Y | 664 68.1 226 148.9

z | 648 66.5 214 1475
10267- | LTE-TDD {SC-FDMA, 100% RB, 10 X | 627 66.1 212 | 930 | 1194 | +14%
CAB MHz, QPSK)

Y | 688 67.4 22.0 115.9

z | 673 66.1 21.1 1176
10297- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 5.71 66.0 192 | 581 | 1107 | #09%
AAA QPSK)

Y | 641 678 | 202 1498

z | 598 65.7 18.9 107.9
10311- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 623 66.3 19.4 | 6.06 | 1128 | 20.9%
AAA MHz, QPSK)

Y | 6.5 66.6 19.5 107.4

Z | 649 66.1 19.0 109.4

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 Norm X.Y.Z do not affect the E2-field uncertainty inside TSL {see Pages 6 and 7).
8 Numerical linearization parameter: uncertainty not required.
¥ Uncertainty is determined using the max. devialion from tinear response applying rectangular distribution and is expressed for lhe square of the

field value.

Certificate No: EX3-7409_May16
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EX3DV4- SN:7409

May 17, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7409

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity® (sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 10.73 10.73 10.73 0.62 0.83 +12.0%
835 41.5 0.90 10.04 10.04 10.04 0.45 0.93 +12.0%
1750 40.1 1.37 8.05 8.05 8.05 0.38 0.80 +12.0 %
1900 40.0 1.40 7.69 7.69 7.69 0.41 0.80 +120%
2300 39.5 1.67 7.22 7.22 7.22 0.25 0.92 +120%
2450 39.2 1.80 6.90 6.90 6.90 0.30 0.93 +12.0 %
2600 39.0 1.96 6.77 6.77 6.77 0.32 0.83 +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
uncerlainty is the RSS of the ConvF uncedtainty 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 assessmenls al 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 validily of tissue parameters (£ and o) can be relaxed to + 10% if liquid compensation formula is appied to
measured SAR values. Al frequencies above 3 GHz, the validily of tissue parameters (e and o) Is reslricted to + 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated {arget tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effecl 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 lip
diameter from the boundary.

Certificate No: EX3-7409 May16

Page 6 of 12




EX3DV4- SN:7409 May 17, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7409

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ® Unc

f(MHz)¢ | Permittivity" (sim)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
750 55.5 0.96 9.46 9.46 9.46 0.52 0.80 +12.0%
835 55.2 0.97 9.33 9.33 9.33 0.34 1.04 +12.0%
1750 53.4 1.49 7.72 7.72 7.72 0.44 0.80 +12.0 %
1900 53.3 1.62 7.47 7.47 7.47 0.43 0.80 +12.0%
2300 52.9 1.81 7.22 7.22 7.22 0.36 0.85 +12.0%
2450 52.7 1.95 7.10 7.10 7.10 0.39 0.80 +12.0%
2600 525 2.16 6.83 6.83 6.83 0.39 0.86 +12.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else il is restricted to + 50 MHz. The
uncerainly is the RSS of the ConvF uncertainty at calibration frequency and the uncertainly 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
validily can be extended to + 110 MHz.

F Al frequencies below 3 GHz, the validity of tissue parameters (: and «) can be relaxed to £ 10% if liquid compensalion formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to + 5%. The uncerlainty is the RSS of
the ConvF uncertainty for indicaled target lissue paramelers.

& Alpha/Depth are determined during calibration. SPEAG warrants Ihat 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 belween 3-6 GHz at any distance larger than haif ihe probe tip
diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

May 17, 2016
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Uncertainty of Frequency Response of E-field: % 6.3% (k=2)
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Receiving Pattern (¢), 9 = 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

f= 835 MHz, WGLS RS (H_convF) f= 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f = 900 MHz
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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May 17, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7409

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 36.2
Mechanical Surface Detection Mode enabled
Optical Surface Detaction Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 25 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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Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL 7/ 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 & 9 rotation around an axis ihat 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 o align probe sensor X to the robot coordinate system

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
Absorplion 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 lo 6 GHz"

Methods Applied and Interpretation of Parameters:

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

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.

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

Ax,y,z; Bx,y,z; Cx,y,Z; Dx,y.z; VRx.y,z. A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific 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 far
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 NORM,y,z * ConvF whereby lhe uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from * 50 MHz to £ 100
MHz.

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

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement certer 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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Probe ES3DV?2

SN:3022

Manufactured:  April 15, 2003
Calibrated: July 19, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV2- SN:3022

July 19, 2016

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(Vim)*) 0.99 1.04 0.95 +10.1 %
DCP (mV)" 102.3 100.0 101.8
Modulation Calibration Parameters
uUiD Communication System Name A B C D VR Unc™
dB dBvpv dB mv (k=2)
0 CwW X 0.0 0.0 1.0 0.00 204.0 33 %
Y 0.0 0.0 1.0 188.8
z 0.0 0.0 1.0 209.9
Note: For details on UID parameters see Appendix.
Sensor Model Parameters
C1 c2 o T1 T2 T3 T4 T5 T6
fF fF V! ms.V™2 ms. V™! ms V-2 V-1
X 58.89 4297 36.49 29.69 3.141 5.1 0 0.551 1.012
Y 53.83 392.1 36.34 29.42 2.866 5.1 0.704 0.458 1.009
z 50.44 364.8 35.93 29 2.624 5.1 0.36 0.436 1.009

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

A The uncertainties of Norm X,Y,Z do not affect the E>field uncertainty inside TSL (see Pages 5 and 6).

Numerical linearization parameler: uncertainly not required.
E Uncertainty is determined using the max. deviation from linear response applying reclangular dislribution and is expressed for the square of the

field value.
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ES3DV2- SN:3022 July 19, 20186

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHz)® | Permittivity" (sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.38 6.38 6.38 0.24 2.07 +12.0 %
835 415 0.90 6.13 6.13 6.13 0.34 1.69 £12.0 %
1750 40.1 1.37 5.15 5.15 5.15 0.43 1.50 +12.0%
1900 40.0 1.40 4.96 4.96 4.96 0.35 1.64 +12.0%
2300 39.5 1.67 4.63 4.63 4.63 0.42 1.56 +12.0 %
2450 39.2 1.80 4.27 4,27 4.27 0.57 1.40 +12.0 %
2600 39.0 1.96 4.16 4.16 4.16 0.70 1.27 +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
uncerainty is the RSS of the ConvF uncertainty 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 assessments at 30, 64, 128, 150 and 220 MHz respeclively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

¥ At frequencies below 3 GHz, the validity of tissue parameters (e and o) can be refaxed lo & 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of lissue paramelers (¢ and a) is restricted to £ 5%. The uncertainty Is the RSS of
the ConvF uncertainly for indicated target lissue parameters.

G Alpha/Depth are determined during ¢alibralion. 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% lor frequencies between 3-6 GHz at any distance larger than haif the probe tip
diameler from the boundary.
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ES3DV2- SN:3022 July 19, 2016

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ® Unc

f(MHz)® | Permittivity” (8im)"© ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6.10 6.10 6.10 0.51 1.30 +12.0 %
835 55.2 0.97 6.09 6.09 6.09 0.32 1.70 +12.0%
1750 53.4 1.49 4.78 4,78 4.78 0.42 1.61 +12.0%
1900 53.3 1.52 4.59 4.59 4.59 0.50 1.54 +£12.0 %
2300 52.9 1.81 4.32 4.32 4.32 0.69 1.25 £12.0%
2450 52.7 1.95 4.13 4.13 4.13 0.80 1.12 +12.0%
2600 52.5 2.16 3.94 3.94 3.94 0.74 1.13 +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
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validily
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validity of lissue parameters (s 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 lissue parameters {z and o) is reslricted to * 5%. The uncerlainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters.

G AlphaiDepth are determined during calibration. SPEAG warrants that the remaining devialion due to the boundary effect after compensation is
always less than * 1% for frequencies below 3 GHz and below + 2% for [requencies between 3-6 GHz al any distance larger than half the probe tip
diameter from the beundary.
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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 (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22

Tot X Y F4

Error [dB]

Roli [%) L
100 MHz 600 MHz 1800 MHz 2500 MHz

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARcad)
(TEM cell , fora= 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 RS (H_convF) f= 1900 MHz, WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES3DV2- SN:3022

July 19, 2016

DASY/EASY - Parameters of Probe: ES3DV2 - SN:3022

Other Probe Parameters

Senser Arrangement Triangular
Connector Angle (°) 99.7
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overali 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 2mm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surface 3 mm
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ES3DV2— SN:3022 July 19, 2016
Appendix: Modulation Calibration Parameters
uID Communication System Name A B c D VR Max
dB dBVpv dB mv Unc®
(k=2)
0 cW X | 0.0 0.00 1.00 000 | 2040 | +33%
Y | 0.00 0.00 1.00 188.8
Z | 0.00 0.00 1.00 209.9
10010- | SAR Validation (Square, 100ms, 10ms) | X | 10.04 8257 | 2076 | 1000 | 250 | £96%
CAA
Yy | 1073 | 8377 | 21.02 25.0
z | 1080 | 8399 | 20.87 25.0
10011- | UMTS-FOD (WCDMA) X1 112 68.12 | 15.80 | 0.00 | 1500 | +96%
CAB
Y | 105 66.98 | 15.07 150.0
pa 1.10 68.19 | 15.77 150.0
10012- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X | 134 6520 | 16.01 [ 041 | 1500 | +96%
CAB Mbps)
Y | 132 64.81 | 15.67 150.0
z 1.33 6529 | 16.02 150.0
10013- | IEEE 802.11g WiFi 2.4 GHz (DSSS- X | 520 6728 | 1755 | 146 | 1500 | +96%
CAB OFDM, 6 Mbps)
Y | 515 67.26 | 17.47 150.0
Z | 512 67.39 | 17.54 150.0
10021- | GSM-FDD (TDMA, GMSK) X | 2117 | 9689 | 2734 | 9.39 500 | £96%
DAB
Y | 3141 | 103.93 | 20.32 50.0
Z | 3500 | 105.46 | 29.48 50.0
10023- | GPRS-FDD (TDMA, GMSK, TN 0) X | 1897 9485 | 2674 | 957 500 | +t96%
DAB
Y | 2605 | 100.58 | 28.37 50.0
Z | 2847 | 101.84 | 2847 50.0
10024- | GPRS-FDD (TDMA, GMSK, TN 0-1) X | 10000 | 12085 | 3199 | 656 600 | £96%
DAB
Y | 100.00 | 120.62 | 31.75 60.0
Z | 10000 | 120.02 | 31.34 60.0
10025- | EDGE-FDD (TDMA, 8PSK, TN 0) X | 17586 | 10312 | 3940 | 1257 | 500 | £96%
DAB
Y | 1467 | 97.75 | 37.12 50.0
Z | 1825 | 105.68 | 40.52 50.0
10026- | EDGE-FDD (TDMA, 8PSK, TN 0-1) X | 1820 | 10123 | 3512 | 956 600 | x96%
DAB
Y | 1646 | 98.83 [ 34.20 60.0
Z | 2040 | 104.74 | 36.45 60.0
10027- | GPRS-FDD (TDMA, GMSK, TN 0-1-2) X | 100.00 | 119.73 | 3048 | 4.80 800 | x96%
DAB
Y | 100.00 | 119.52 | 30.28 80.0
Z | 10000 | 119.08 | 29.96 80.0
10028- | GPRS-FDD (TDMA, GMSK, TN0-1-2-3) | X | 10000 | 11997 | 29.73 | 355 | 1000 | t96%
DAB
Y | 100.00 | 119.74 | 29.53 100.0
Z | 100.00 | 11949 | 29.32 100.0
10029- | EDGE-FDD (TDMA, 8PSK, TN 0-1-2) X | 1276 | 9334 | 3127 | 7.80 800 | x96%
DAB
Y | 1153 | 91.16 [ 30.39 80.0
Z | 13.01 9476 | 31.89 80.0
10030- | IEEE 802.15.1 Bluetooth (GFSK, DH1) X | 10000 | 11930 | 3064 | 530 700 | x96%
CAA
Y [ 100.00 [ 118.98 | 30.37 70.0
Z | 100.00 | 118.44 | 30.00 70.0
10031- | IEEE 802.15.1 Bluetooth {GFSK, DH3) X | 10000 | 12144 | 2874 | 188 | 1000 | *96%
CAA
Y | 100.00 | 120.69 | 28.34 100.0
Z | 100.00 | 12087 | 28.33 100.0
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10032- IEEE 802.15.1 Bluelooth (GFSK, DH5) X 100.00 126.29 29.65 1.17 100.0 +9.6 %
CAA

Y 100.00 125.01 29.05 100.0

Z 100.00 126.01 29.38 100.0
10033- IEEE 802.15.1 Bluetooth (Pi/4-DQPSK, X 15.01 94.18 26.31 5.30 70.0 +96%
CAA DH1)

Y 15.70 94.82 26.30 70.0

z 18.31 97.29 26.87 70.0
10034- |EEE 802.15.1 Bluetooth (PIf4-DQPSK, X 6.96 86.30 22.21 1.88 100.0 96 %
CAA DH3)

Y 6.66 85.32 21.56 100.0

Z 8.37 §8.58 22.43 100.0
10035- |EEE 802.15.1 Bluetooth (P1/4-DQPSK, X 4.14 80.42 19.91 1.17 100.0 +9.6%
CAA DH5)

Y 3.83 79.03 19.06 100.0

z 4.65 81.85 19.90 100.0
10036- IEEE 802.15.1 Bluetooth {8-DPSK, DH1) | X 17.57 97.01 27.25 5.30 70.0 +9.6 %
CAA

Y 18.86 98.07 27.36 70.0

z 22.45 100.84 27.98 70.0
10037- IEEE 802.15.1 Bluetooth (8-DPSK, DH3) | X 6.70 85.80 22.01 1.88 100.0 9.6 %
CAA

Y 6.31 84.57 21.28 100.0

Z 7.83 87.67 2211 100.0
10038- |EEE 802.15.1 Bluetooth (8-DPSK, DH5) | X 4.26 81.08 20.23 1.17 100.0 +96 %
CAA

Y 3.94 79.65 19.38 100.0

Z 4.79 82.53 20.23 100.0
10039- CDMAZ2000 (1xRTT, RC1) X 2.02 72.60 16.60 0.00 150.0 +96%
CAB

Y 1.82 71.28 15.70 150.0

F4 1.96 72.82 16.21 150.0
10042- 15-54 / 13-136 FDD {TDMAJFDM, Pl/4- X 52.74 109.86 29.28 7.78 50.0 +96 %
CAB DQPSK, Halfrate)

Y 100.00 119.48 31.50 50.0

z 100.00 118.79 31.03 50.0
10044- IS-91/EIA/TIA-553 FDD (FDMA, FM) X 0.01 106.98 1.62 0.00 150.0 +96 %
CAA

Y 0.01 93.06 0.03 150.0

Z 0.01 104.47 140 150.0
10048- DECT (TDD, TDMA/FDM, GFSK, Full X 11.70 83.99 24.83 13.80 25.0 +96%
CAA Slot, 24)

Y 13.25 86.85 25.74 25.0

Z 13.41 87.23 25.62 25.0
10049- DECT {TDD, TDMA/FDM, GFSK, Double | X 13.87 88.69 25.11 10.79 40.0 +9.6 %
CAA Slot, 12)

Y 16.44 92.06 26.12 40.0

F4 17.05 92.62 26.04 40.0
10056- UMTS-TDD (TD-SCDMA, 1.28 Mcps) X 12.83 87.49 25.06 9.03 50.0 +9.6%
CAA

Y 13.49 88.62 25.29 50.0

Z 14.51 90.06 25.62 50.0
10058- EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) X 9.53 87.74 28.51 6.55 100.0 +96%
DAB

Y 8.70 85.87 27.73 100.0

z 9.39 88.23 28.78 100.0
10059- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 152 67.35 17.07 0.61 110.0 +96%
CAB Mbps)

Y 1.48 66.83 16.68 110.0

Z 1.50 67.47 17.09 110.0
10060- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 100.00 13217 34.30 1.30 110.0 +96 %
CAB Mbps)

Y 69.75 126.35 32.85 110.0

Z 100.00 132.44 34.30 110.0
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10061- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 8.82 93.73 26.45 2.04 110.0 9.6 %
CAB Mbps)

Y 7.76 91.56 25.66 110.0

Z 10.12 96.51 27.28 110.0
10062- IEEE 802.11a/h WiFi 5 GHz (OFDM, 6 X 4.91 67.02 16.82 0.49 100.0 £9.6%
CAB Mbps)

Y 4.86 66.98 16.74 100.0

yd 4.83 67.10 16.81 100.0
10063- IEEE 802.11afh WiFi 5 GHz (OFDM, 9 X 4,96 67.18 16.96 072 100.0 +96%
CAB Mbps)

Y 4.90 67.15 16.88 100.0

z 4.87 67.27 16.95 100.0
10064- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 5.29 67.53 17.24 0.86 100.0 +9.6%
CAB Mbps)

Y 5.22 67.47 17.15 100.0

z 5.17 67.57 17.20 100.0
10065- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 5.20 67.58 17.41 1.21 100.0 +96%
CAB Mbps)

Y 5.13 67.52 17.33 100.0

Z 5.09 67.62 17.38 100.0
10066- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 5.26 67.72 17.65 1.46 100.0 +9.6%
CAB Mbps)

Y 5.19 67.65 17.56 100.0

z 5.15 67.76 17.62 100.0
10067- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 5.59 67.91 18.12 2.04 100.0 +96 %
CAB Mbps)

Y 5.52 67.87 18.04 100.0

z 5.48 68.01 18.12 100.0
10068- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 5.74 68.29 18.51 2.55 100.0 £9.6%
CAB Mbps)

Y 5.66 68.19 18.40 100.0

Z 5.60 68.29 18.47 100.0
10069- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 5.82 68.25 18.70 267 100.0 +96%
CAB Mbps}

Y 5.74 68.18 18.59 100.0

Z 5.69 68.31 18.68 100.0
10071- IEEE 802.11g WiFi 2.4 GHz X 5.36 67.54 17.95 1.99 100.0 +9.6 %
CAB (DSSS/OFDM, 9 Mbps)

Y 5.31 67.51 17.87 100.0

z 5.27 67.64 17.94 100.0
10072- IEEE 802.11g WiFi 2.4 GHz X 5.43 68.12 18.28 2.30 100.0 +9.6%
CAB (DSSS/OFDM, 12 Mbps)

Y 5.37 68.06 18.19 100.0

Z 5.33 68.18 18.27 100.0
10073- IEEE 802.11g WiFi 2.4 GHz X 5.58 68.50 18.72 2.83 100.0 +9.6 %
CAB (DSSS/CFDM, 18 Mbps)

Y 5.51 668.43 18.63 100.0

Z 5.47 68.57 18.71 100.0
10074- |EEE 802.11g WiFi 2.4 GHz X 5.62 68.59 18.98 3.30 100.0 +9.6 %
CAB {DSSS/OFDM, 24 Mbps)

Y 5.56 68.52 18.88 100.0

Z 5.52 68.67 18.97 100.0
10075- IEEE 802.11g WiFi 2.4 GHz X 5.79 69.12 19.51 3.82 90.0 +9.6%
CAB {DSSS/OFDM, 36 Mbps)

Y 5.71 68.97 19.36 80.0

zZ 5.67 69.11 19.45 90.0
10076- IEEE 802.11g WiFi 2.4 GHz X 5.81 68.94 19.64 4.15 90.0 +96%
CAB (DSSS/OFDM, 48 Mbps)

Y 5.74 68.81 19.51 90.0

Z 5.71 68.99 19.62 90.0
10077- IEEE 802.11g WiFi 2.4 GHz X 5.85 69.04 19.75 430 90.0 +9.6 %
CAB (DSSS/OFDM, 54 Mbps)

Y 5.79 68.92 19.62 90.0

Z 5.76 69.10 19.74 90.0
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10081- CDMAZ2000 (1xRTT, RC3) X 0.98 67.14 13.79 0.00 150.0 +96%
CAB

Y 0.89 65.95 12.85 150.0

Z 0.92 66.89 13.19 150.0
10082- 1S-54 /15-136 FDD (TDMA/FDM, Pl/4- X 2.40 65.02 9.82 4.77 80.0 9.6 %
CAB DQPSK, Fullrate)

Y 2.29 64.68 9.51 80.0

Z 2.21 64.49 9.27 80.0
10090- GPRS-FDD (TDMA, GMSK, TN 0-4) X 100.00 120.93 32.05 6.56 60.0 +9.6 %
DAB

Y | 100.00 120.70 31.81 60.0

Z 100.00 120.10 31.40 60.0
10097- UMTS-FDBD {HSDPA) X 1.89 67.68 15.91 0.00 150.0 +9.6 %
CAB

Y 1.84 67.30 15.56 150.0

z 1.88 67.98 15.90 150.0
10098- UMTS-FDD (HSUPA, Subtest 2) X 1.86 67.66 15.88 0.00 150.0 9.6 %
CAB

Y 1.81 67.25 15.52 150.0

z 1.84 67.95 15.88 150.0
10099- EDGE-FDD (TDMA, 8PSK, TN 0-4) X 18.21 101.08 35.07 9.56 60.0 9.6 %
DAB

Y 16.42 98.73 34.16 60.0

Zz 20.01 104.58 36.39 60.0
10100- LTE-FDD {SC-FDMA, 100% RB, 20 X 3.29 70.69 16.89 0.00 150.0 £9.6%
CAB MHz, QPSK)

Y 3.17 70.13 16.59 150.0

Z .21 70.63 16.88 150.0
10101- LTE-FDD (SC-FDMA, 100% RB, 20 X 3.39 67.84 16.15 0.00 150.0 +*96%
CAB MHz, 16-QAM)

Y 3.32 67.56 15.95 150.0

z 3.31 67.79 16.11 150.0
10102- LTE-FDD {SC-FDMA, 100% RB, 20 X 349 67.75 16.22 0.00 150.0 +9.6%
CAB MHz, 64-QAM)

Y 342 67.52 16.05 150.0

Z 3.41 67.72 16.18 150.0
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 8.57 77.88 21.29 3.98 65.0 +96%
CAB MHz, QPSK)

Y 8.37 77.72 21.21 65.0

z 8.66 78.64 21.59 65.0
10104- LTE-TDD (SC-FDMA, 100% RB, 20 X 8.60 76.75 21.67 3.98 65.0 +9.6%
CAB MHz, 16-QAM)

Y 8.45 76.61 21.56 65.0

Z 8.51 77.09 21.79 65.0
10105- LTE-TDD {SC-FDMA, 100% RB, 20 X 7.66 74.39 20.91 3.98 65.0 +9.6%
CAB MHz, 84-QAM)

Y 7.76 74.87 21.08 65.0

Z 8.12 76.10 21.64 65.0
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 2.91 69.93 16.73 0.00 150.0 +9.6 %
CAC MHz, QPSK)

Y 2.79 69.40 16.43 150.0

Z 2.82 69.90 16.73 1680.0
10109- LTE-FDD {SC-FDMA, 100% RB, 10 X 3.05 67.65 16.07 0.00 150.0 +96%
CAC MHz, 16-QAM)

Y 2.98 67.37 15.86 150.0

z 2.97 67.64 16.02 1506.0
10110- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 2,39 69.06 16.42 0.00 150.0 +9.6 %
CAC QPSK)

Y 2.28 68.50 16.06 160.0

Z 2.30 69.09 16.40 150.0
10111- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 2.74 68.19 16.31 0.00 150.0 *96%
CAC 16-QAM)

Y 2.67 67.98 16.09 150.0

Z 2.67 68.35 16.26 150.0
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10112- LTE-FDD (SC-FDMA, 100% RB, 10 X 3.17 67.58 16.10 0.00 150.0 £96 %
CAC MHz, 64-QAM)

Y 3.10 67.35 15.91 150.0

Z 3.09 67.60 16.06 150.0
10113- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 2.89 68.27 16.41 0.00 150.0 +9.6%
CAC 64-CQAM)

Y 2.82 68.11 16.22 150.0

Z 2.82 68.46 16.37 150.0
10114- IEEE 802.11n (HT Greenfield, 13.5 X 5.27 67.35 16.58 0.00 150.0 +9.6%
CAB Mbps, BPSK)

Y 5.24 67.34 16.54 150.0

yd 5.22 67.46 16.61 150.0
10115- IEEE 802.11n {HT Greenfield, 81 Mbps, X 5.65 67.73 16.78 ¢.00 150.0 +9.6%
CAB 16-QAM)

Y 5.58 67.62 16.69 150.0

z 5.52 67.64 16.71 150.0
10116- IEEE 802.11n (HT Greenfield, 135 Mbps, | X 5.41 67.65 16.65 0.00 150.0 9.6 %
CAB 64-QAM}

Y 5.36 67.61 16.60 150.0

z 5.32 67.69 16.65 150.0
10117- IEEE 802.11n (HT Mixed, 13.5 Mbps, X 5.27 67.34 16.59 0.00 150.0 +9.6 %
CAB BPSK)

Y 5.21 67.24 16.50 150.0

Z 5.18 67.31 16.85 150.0
10118- IEEE 802.11n (HT Mixed, 81 Mbps, 16- X 5.74 67.93 16.89 0.00 150.0 9.6 %
CAB QAM}

Y 5.69 67.90 16.84 150.0

Z 5.63 67.91 16.86 150.0
10119- IEEE 802.11n (HT Mixed, 135 Mbps, 64- | X 5.36 67.60 16.65 0.00 150.0 +96%
CAB QAM)

Y 5.33 67.54 16.58 150.0

Z 5.30 67.63 16.64 150.0
10140- LTE-FDD {SC-FDMA, 100% RB, 15 X 3.53 67.76 16.14 0.00 150.0 +96%
CAB MHz, 16-QAM)

Y 3.46 67.52 15.97 150.0

Z 3.45 67.73 16.10 150.0
10141- LTE-FDD {SC-FDMA, 100% RB, 15 X 3.65 67.80 16.28 0.00 150.0 +96%
CAB MHz, 64-QAM)

‘ Y 3.58 67.60 16.13 150.0

Z 3.57 67.80 16.26 150.0
10142- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, X 2.16 69.01 16.19 0.00 150.0 +96 %
CAC QPSK}

Y 2.05 68.42 16.76 150.0

Z 2.08 69.10 16.09 150.0
10143- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, X 2.60 68.85 16.14 0.00 150.0 +96%
CAC 16-QAM)

Y 2.52 68.61 15.83 150.0

Z 2.53 69.08 16.98 150.0
10144- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, X 244 67.03 14.81 0.00 150.0 +986%
CAC 64-QAM)

Y 2.34 66.65 14.40 150.0

Z 2.32 67.00 14.49 1560.0
10145- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 1.49 66.91 13.54 0.00 150.0 +96%
CAC MHz, QPSK)

Y 1.35 65.78 12.66 150.0

Z 1.32 65.90 12.39 150.0
10146- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 3.04 72.14 16.77 0.00 150.0 +9.6 %
CAC MHz, 16-QAM)

Y 2.51 69.11 13.64 150.0

Z 2.25 68.26 13.01 150.0
10147- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 3.86 75.64 17.39 0.00 150.0 +96%
CAC MHz, 64-QAM)

Y 3.09 71.80 156.02 150.0

Z 2.75 70.85 14.33 150.0
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10149- | LTE-FDD (SC-FDMA, 50% RB, 20MHz, | X | 3.06 6770 | 1611 | 0.00 | 1500 | +9.6%
CAB 16-QAM)

Y | 298 67.43 | 1590 150.0

Z | 297 67.69 | 16.06 150.0
10150- | LTE-FDD (SC-FDMA, 50% RB, 20MHz, | X | 3.18 67.63 | 16.14 | 0.00 | 1500 | *96%
CAB 64-QAM)

Y [ 311 67.40 [ 15.95 150.0

Z | 309 67.65 | 16.10 150.0
10151- | LTE-TDD (SC-FDMA, 50% RB,20MHz, | X | 9.07 80.10 | 2226 | 398 | 660 | *9.6%
CAB QPSK)

Y | 9.07 80.39 | 2234 65.0

Z | 934 81.28 | 2269 65.0
10152- | LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X | 8.23 7696 | 2153 | 398 | 650 | +96%
CAB 16-QAM)

Y | 806 76.77_ | 21.37 65.0

Z | 814 77.34 | 21.61 65.0
10153- | LTE-TDD (SC-FDMA, 50% RB, 20MHz, | X | 8.57 7763 | 2213 | 398 | 650 | 96%
CAB 64-QAM)

Y | 845 7759 | 22.04 65.0

Z | 854 7814 | 22.27 65.0
10154- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 2.44 69.46 | 1667 | 000 | 1500 | *96%
CAC QPSK)

Y | 233 68.89 | 16.32 150.0

Z | 235 69.46 | 16.63 150.0
10155- | LTE-FDD (SC-FDMA, 50% RB, 10MHz, | X | 2.74 68.19 | 16.32 | 0.00 | 1500 | 9.6 %
CAC 16-QAM)

Y | 267 67.99 | 16.10 150.0

Z | 267 68.37 | 16.27 150.0
10166- | LTE-FDD {(SC-FDMA, 50% RB, 5 MHz, | X | 202 6921 | 1612 | 0.00 | 1500 | +96%
CAC QPSK)

Y | 1.90 68.51 | 15.60 150.0

Z | 193 6924 | 15.92 150.0
10157- | LTE-FDD (SC-FDMA, 50% RB, 5 MHz, | X | 2.28 67.66 | 14.94 | 0.00 | 1500 | *96%
CAC 16-QAM)

Y | 247 67.19 | 14.46 150.0

Z | 216 6760 | 14.55 150.0
10158- | LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X | 2.89 6831 | 16.45 | 0.00 | 1500 | +9.6%
CAC 64-QAM)

Y | 283 68.16_ | 16.26 150.0

Z | 282 68.52 | 16.41 150.0
10159- | LTE-FDD (SC-FDMA, 50% RB,5MHz, | X | 238 68.04 | 1520 | 000 | 1500 | £9.6%
CAC 64-QAM)

Y | 227 67.61 | 14.73 150.0

Z | 227 68.00 | 14.80 150.0
10160- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 292 69.02 | 1656 | 0.00 | 1500 | *9.6%
CAB QPSK)

Yy | 283 68.66 | 16.32 150.0

Z | 284 69.11 | 16.57 150.0
10161- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 3.07 6753 | 16.08 | 000 | 1500 | *96%
CAB 16-QAM)

Y | 300 67.32 | 15.88 150.0

Z | 299 67.59 | 16.03 150.0
10162- | LTE-FDD (SC-FDMA, 50% RB, 15MHz, | X | 3.18 6761 | 16.15 | 000 | 1500 | *96%
CAB 64-QAM)

Y | 311 67.44 | 15.98 150.0

Z | 310 67.72_| 16.13 150.0
10166- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 3.81 6985 | 1956 | 3.01 | 1500 | +96%
CAC QPSK)

Y | 378 69.99 | 19.42 150.0

Z | 366 69.89 | 19.45 150.0
10167- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 4.68 7267 | 20.04 | 301 | 1500 | *96%
CAC 16-QAM)

Y | _4.76 73.21 | 20.01 150.0

Z | 449 72.88 | 19.97 150.0
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10168- | LTE-FDD (SC-FDMA, 50% RB, 1.4 MHz, | X | 5.08 7447 | 2114 | 301 | 1500 | t96%
CAC 64-QAM)

Y | 527 7545 | 21.32 150.0

Z | 493 7494 | 21.19 150.0
10169- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 325 70.08 | 19.73 | 3.01 | 1500 | *96%
CAB QPSK)

Y | 3.26 7019 | 19.53 150.0

Z | 3.03 69.42 | 19.31 150.0
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 440 7571 | 21.91 | 3.01 | 1500 | t96%
CAB 16-QAM)

Y | 468 76.90 | 22.11 150.0

Z | _4.09 7521 | 21.59 150.0
10171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 3.73 7242 | 1946 | 301 | 1500 | t96%
AAB 64-QAM)

Y | 3.80 7244 | 19.27 150.0

Z | 344 7151 | 19.05 150.0
10172- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 2219 | 10491 | 3274 | 602 | 650 | t96%
CAB QPSK)

Y | 1818 | 101.07 | 31.34 65.0

Z | 2333 | 107.18 | 33.39 65.0
10173- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 2674 | 10416 | 2089 | 602 | 650 | t96%
CAB 16-QAM)

Y | 3212 | 107.29 | 31.48 65.0

Z | 3323 | 109.04 | 32.12 65.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 2153 | 9895 | 2885 | 602 | 650 | *96%
CAB 64-QAM)

Y | 2596 | 102.12 | 29.48 65.0

Z | 2502 | 10254 | 29.73 65.0
10175- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 3.22 69.80 | 1951 | 3.01 | 1500 | 9.6 %
CAC QPSK)

Y | 3.21 69.66 | 19.28 150.0

Z | 3.00 69.15 | 19.09 150.0
10176- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 4.40 75.73 | 2192 | 301 | 1500 | £9.6%
CAG 16-QAM)

Y | 469 76.92 | 2212 150.0

Z | 410 75.24 | 21.60 150.0
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, X | 3.24 69.95 | 19.60 | 3.01 | 1500 | t96%
CAE QPSK)

Y | 324 70.02_| 19.38 150.0

Z | 3.03 69.20 | 19.17 150.0
10178- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 16- | X | 4.36 7549 | 2179 | 3.01 | 1500 | 9.6 %
CAC QAM)

Y | 463 7665 | 21.98 150.0

Z | 4.06 7504 | 2149 150.0
10179- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 404 7385 | 2058 | 301 | 1500 | 96 %
CAC 64-QAM)

Y | 4.20 7452 | 2055 150.0

Z | 375 73.30 | 20.21 150.0
10180- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64- | X | 3.72 72.05 | 1941 | 301 | 1500 | t96%
CAC QAM)

Y | 3.9 7235 | 19.21 150.0

Z | 343 71.45 | 19.01 150.0
10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 3.24 59.93 | 1959 | 3.01 | 1500 | +9.6%
CAB QPSK)

Y | 3.24 70.01_| 19.37 150.0

Z | 3.02 69.27 | 19.16 150.0
10182- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 435 7547 | 21.78 | 3.01 | 1500 | £9.6%
CAB 16-QAM)

Y | 462 76.63 | 21.97 150.0

Z | 406 7502 | 21.48 150.0
10183- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 371 72.02 | 1940 | 301 | 1500 | *t96%
AAA 64-QAM)

Y | 378 72.33 | 19.20 150.0

Z | 343 7143 | 18.99 150.0
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10184- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, X | 3.25 69.97 | 1961 | 301 | 1500 | 96 %
CAC QPSK)

Y | 3.25 70.05 | 19.39 150.0

Z | _3.03 69.31 | 19.18 150.0
10185- | LTE-FDD (SC-FDMA, 1 RB, 3 MHz, 16- | X | 4.37 7554 | 21.81 | 301 | 1500 | %9.6%
CAC QAM)

Y | 465 76.71 | 22.01 150.0

Z | 408 75.08 | 21.52 150.0
10186- | LTE-FDD (SC-FDMA, 1RB, 3MHz, 64- | X | 3.73 7209 | 1943 | 301 | 1500 | 96 %
AAC QAM)

Y | 380 7240 | 19.24 150.0

Z | 345 7150 | 19.03 150.0
10187- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 325 7001 | 1966 | 3.01 | 1500 | 96 %
CAC QPSK)

Y | 326 70.10_| 1945 150.0

Z | 3.04 69.36 | 19.24 150.0
10188~ | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 450 7615 | 22.16 | 3.01 | 150.0 | +96%
CAC 16-QAM)

Y | 481 7745 | 22.42 150.0

Z | 419 75.67 | 21.86 150.0
10189- | LTE-FDD (SC-FDMA, 1 RB, 1.4 MHz, X | 3.80 7249 | 1969 | 3.01 | 1500 | £96%
AAG 64-QAM)

Y |_3.89 72.86 | 1952 150.0

Z | 352 71.89 | 19.29 150.0
10193- | IEEE 802.11n (HT Greenfield, 6.5 Mbps, | X | 4.68 66.74 | 1632 | 0.00 | 150.0 | 96 %
CAB BPSK)

Y | 4.63 66.69 | 16.23 150.0

Z | 459 66.62 | 16.29 150.0
10194- | IEEE 802.11n (HT Greenfield, 39 Mbps, | X | 4.87 6710 | 1644 | 000 | 1500 | £96%
CAB 16-QAM)

Y | 4.81 67.03_| 16.35 150.0

z | ax7 67.14 | 16.42 150.0
10195- | IEEE 802.11n (HT Greenfield, 65 Mbps, | X | 4.91 6712 | 1645 | 0.00 | 150.0 | +96%
CAB 64-QAM)

Y | 485 67.06 | 16.37 150.0

Z |81 67.17 | 16.44 150.0
10186- | IEEE 802.11n (HT Mixed, 6.5 Mbps, X 469 6683 | 16.36 | 0.00 | 1500 | 96 %
CAB BPSK)

Y | 463 6677 | 16.26 150.0

Z | 4.60 6689 | 16.31 150.0
10197- | IEEE 802.11n (HT Mixed, 39 Mbps, 16- | X | 4.89 67.12 | 1645 | 0.00 | 1500 | £96%
CAB QAM)

Y | 482 67.05 | 16.37 150.0

Z | 478 67.16 | 16.43 150.0
10198- | IEEE 802.11n (HT Mixed, 65 Mbps, 64- | X | 4.92 67.13 | 1646 | 0.00 | 1500 | +96%
CAB QAM)

Y | 485 67.08 | 16.38 150.0

Z | 4.81 67.19 | 16.45 150.0
10219- [ IEEE 802.11n (HT Mixed, 7.2 Mbps, X | 464 66.84 | 16.32 | 000 | 1500 | t96%
CAB BPSK)

Y | 458 66.78 | 16.22 150.0

Z | 455 66.90 | 16.27 150.0
10220- | IEEE 802.11n (HT Mixed, 43.3 Mbps, 16- | X | 4.89 6711 | 1645 | 0.00 | 1500 | 96 %
CAB QAM)

Y | 4.82 67.03_| 16.36 150.0

Z | "ars 67.14 | 16.42 150.0
10221- | IEEE 802.11n (HT Mixed, 72.2 Mbps, 64- | X | 4.92 67.07 | 1645 | 0.00 | 150.0 | 9.6 %
CAB QAM)

Y | 4.86 67.01 | 16.37 150.0

Z | 482 67.12 | 16.43 150.0
10222- | IEEE 802.11n (HT Mixed, 15 Mbps, X | 525 67.35 | 1659 | 0.00 | 150.0 | +9.6 %
CAB BPSK)

Y | 5.19 67.24_ | 16.50 150.0

Z | 515 67.31 | 16.55 150.0
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10223- IEEE 802.11n (HT Mixed, 90 Mbps, 16- X 5.61 67.69 16.79 0.00 150.0 +9.6%
CAB QAM)

Y 5.51 67.48 16.64 150.0

Z 5.47 67.56 16.70 150.0
10224- IEEE 802.11n (HT Mixed, 150 Mbps, 64- | X 5.29 67.44 16.56 0.00 150.0 +96%
CAB QAM)

Y 5.23 67.35 16.47 150.0

z 5.20 67.43 16.53 150.0
E(LZZS- UMTS-FDD (HSPA+) X 2.93 66.24 15.61 0.00 150.0 +96%

B

Y 2.88 66.11 15.40 150.0

Z 2.86 66.35 15.49 150.0
10226- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 28.11 105.20 31.28 6.02 65.0 +9.6%
CAA 16-QAM)

Y 34.48 108.73 31.97 65.0

Z 35.55 110.42 32.58 65.0
10227- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 23.67 100.73 29.46 6.02 65.0 +96%
CAA 64-QAM)

Y 28.79 104.06 30.12 65.0

Z 29.74 105.65 30.68 65.0
10228- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 2549 108.07 33.77 6.02 65.0 +9.6%
CAA QPSK)

Y 25.69 108.19 33.55 65.0

: Z 28.56 111.54 34.73 65.0

10229- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- X 26.78 104.17 30.90 6.02 65.0 $9.6%
CAB QAM)

Y 32.21 107.33 31.50 65.0

Z 33.28 109.05 32.13 65.0
10230- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- X 2270 99.90 29.14 6.02 65.0 +9.6 %
CAB QAM)

Y 27.15 102.91 29.72 65.0

Z 28.07 104.53 30.30 65.0
10231- LTE-TDD {SC-FDMA, 1 RB, 3 MHz, X 24.36 107.06 33.41 6.02 65.0 +9.6 %
CAB QPSK)

Y 24.27 106.95 33.12 65.0

zZ 26.96 110.27 34.30 65.0
10232- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- X 26.76 104.17 30.90 6.02 65.0 +9.6%
CAB QAM)

Y 32.18 107.32 31.49 65.0

z 33.27 109.06 32.13 65.0
10233- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- X 2270 29,91 29.15 6.02 65.0 +96%
CAB QAM)

Y 2714 102.92 29.72 65.0

Z 28.07 104.54 30.30 65.0
10234- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 23.29 105.99 32.99 6.02 65.0 +96%
CAB QPSK)

Y 23.00 105.71 32.65 65.0

Z 25.54 108.99 33.83 65.0
10235- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 26.83 104.23 30.92 6.02 65.0 +9.6 %
CAB 16-QAM)

Y 32.29 107.40 31.62 65.0

z 33.41 109.14 32.15 65.0
10236- LTE-TDD {SC-FDMA, 1 RB, 10 MHz, X 22.90 100.05 29.18 6.02 65.0 +9.6 %
CAB 64-QAM)

Y 27.39 103.06 29.76 65.0

Z 28.37 104.70 30.34 65.0
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 24.55 107.24 33.46 6.02 65.0 +96 %
CAB QPSK)

Y 24 .44 107.11 3317 65.0

4 27.21 110.48 34.36 65.0
10238- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 26.76 104.18 30.90 6.02 65.0 +9.6 %
CAB 16-QAM)

Y 32.18 107.33 31.50 65.0

4 33.28 109.07 32.13 65.0
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10239- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 22,70 99.93 29.15 6.02 65.0 +96%
CAB 64-QAM)

Y 27.12 102.93 29.73 65.0

Z 28.06 104.54 30.31 65.0
10240- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 24 .47 107.18 33.44 6.02 65.0 +9.6 %
CAB QPSK)

Y 24.36 107.06 33.15 65.0

Z 27.11 110.42 34.34 65.0
10241- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 11.77 85.84 27.41 6.98 65.0 +9.6 %
CAA 16-QAM)

Y 12.07 86.61 27.47 65.0

Z 12.08 87.42 27.86 65.0
10242- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 10.89 84.05 26.62 6.98 65.0 +9.6%
CAA 64-CtAM)

Y 11.66 85.82 27.08 65.0

Z 11.06 B85.44 27.01 65.0
10243- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, | X 9.09 81.73 26.56 6.98 65.0 +96%
CAA QPSK}

Y 9.43 B2.84 26.80 65.0

Z 9.04 B2.62 26.81 65.0
10244- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 9.26 80.29 21.29 3.98 65.0 +9.6 %
CAB 16-QAM)

Y 9.13 79.89 20.69 65.0

Z 8.77 79.44 20.31 65.0
10245- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 9.14 79.83 21.06 3.98 65.0 9.6 %
CAB 64-QAM)

Y 8.96 79.34 20.43 65.0

Z 8.57 78.82 20.02 65.0
10246- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 8.98 82.32 21.90 3.98 65.0 £19.6%
CAB QPSK)

Y 8.86 82.21 21.62 65.0

z 9.12 82.83 21.67 65.0
10247- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 7.66 77.47 20.57 3.98 65.0 9.6 %
CAB 16-QAM)

Y 7.50 77.27 20.26 65.0

z 7.51 77.52 20.21 65.0
10248- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 7.66 77.05 20.39 3.98 65.0 +19.6%
CAB 64-QAM)

Y 7.46 76.74 20.03 65.0

z 7.45 76.97 19.98 65.0
10249- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 9.79 83.92 23.10 3.98 65.0 +9.6%
CAB QPSK)

Y 9.86 84.24 23.05 65.0

zZ 10.43 85.45 23.38 65.0
10250- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 8.48 79.16 22.44 3.98 65.0 96 %
CAB 16-QAM)

Y 8.39 79.24 22.37 65.0

Z 8.51 79.84 22.56 65.0
10251- LTE-TOD (SC-FDMA, 50% RB, 10 MHz, X 8.10 77.30 2143 3.08 65.0 +98%
CAB 64-QAM)

Y 7.94 77.16 21.24 65.0

Z 8.04 77.74 21.43 65.0
10252- LTE-TDD {SC-FDMA, 50% RB, 10 MHz, X 9.65 82.98 23.38 3.98 65.0 +96%
CAB QPSK)

Y 9.72 83.40 23.47 65.0

Z 10.23 84.68 23.92 65.0
10253- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 8.03 76.40 21.33 3.98 65.0 +96 %
CAB 16-QAM)

Y 7.88 76.23 21.16 65.0

Z 7.96 76.80 21.39 65.0
10254- LTE-TDD {SC-FDMA, 50% RB, 15 MHz, X 8.38 77.08 21.89 3.98 65.0 +9.6%
CAB 64-QAM)

Y 8.26 77.03 21.78 65.0

Z B.34 77.57 21.99 65.0
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10255 LTE-TOD (SC-FOMA, 50% RB, 6 Mz, | X | 879 | 7975 | 223 | 398 | 660 | £96%
A Y | 877 | 7999 | 2239 65.0
10256- | LTE-TDD (SC-FDMA, 100% RB, 14 T 834 gg:g; fé;i 3.08 gg:g £96 %

“PA Mz 1EAAM Y| 787 | 7713 | 1878 85.0
10257- | LTE-TDD (SC-FDMA, 100% RB, 1.4 T 696 T 2780 [ 1940 | 598 | ou0 | 5% %
AA Az GLAAM) v | 765 | 76.36 | 18.38 65.0
10258- | LTE-TDD (SC-FDMA, 100% RB, 1.4 % ;::3: ;gfsg 2054 1305 | 50 | T96%
A8 MHE QPSK) Y| 744 | 7893 | 19.74 65.0
10259 | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, % ;:gg T50r | 2125 | 595 650 [ 396%
ohe 1N Y | 785 | 7797 | 21.00 65.0
10260- | LTE-TDD (SC-FDMA, 100% RB, 3 Mz, T o00 278 [ ot1e T 506 | o0 | £66%
R SHAAN Y | 785 | 7760 | 20.80 65.0
10261- | LTE-TDD (SC-FDMA, 100% RB, 3 MHz, i 3133 gg:gg gg:gg 3.98 gg:g £96 %
A8 ARSr) Y | 940 | 8320 | 22.99 5.0
10262- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, T 848 | 7o | 2241|396 656 | o6 %
ohe e v | 837 | 7949 | 22.33 5.0
10263- | LTE-TDD (SC-FDMA, 100% RB, 5 MHz, >Z< g:gg ;%g gfii 398 Ty %
ehe oAt Y | 793 [ 7745 | 2123 55.0
10264- | LTE-TDD (SC-FDMA, 100% RB, 5 Mz, T o8| tass T 2551 | 395 | 6t0 | To5%
oHe aPSe) Y | 965 | 8325 | 2339 66.0
10265- | LTE-TDD (SC-FDMA, 100% RB, 10 >Z< 18(?‘2135 ?g:gg g?:gj 3o5 | 650 | o %
A8 Mz, 10-920) Y | 805 | 7677 | 2137 65.0
10266- | LTE-TDD (SC-FDMA, 100% RB, 10 % g:; ;Z:gg 1T 3505 T eeo | To5%
AP Mz, AR Y | 845 | 7758 | 22.04 65.0
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 f( g:gg ;g:g)? 3331 3.98 ss0 T To8%
cAe Mz, SPSK) Y | 905 | 8035 | 22.33 65.0
10268- | LTE-TOD (SC-FDMA, 100% RB, 15 T80 | 7645 | 2168 | 358 gg:g 196%
St Mz 1o Y | 855 | 7637 | 21.68 65.0
10269- | LTE-TDD (SC-FDMA, 100% RB, 15 i g:gg ;g:gg gligg 398 gg:g 196 %
<AB Mz D25 Y | 848 | 7598 | 21.48 66.0
70270- | LTE-TDD (SC-FDMA, 100% RB, 15 i g:g? e T ot | 505 T 050 [ £95%
cAB M2 APSK) Y | 7863 | 7777 | 2146 65.0

Z | 874 | 7833 | 24.70 65.0
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10274- | UMTS-FDD (HSUPA, Subtest 5, 3GPP | X | 268 6649 | 1546 | 000 | 1500 | +9.6 %
CAB Rel8.10)

Y | 2.64 66.36_| 15.25 150.0

Z | 264 66.72 | 15.41 150.0
10275- | UMTS-FDD (HSUPA, Subtest 5, 3GPP | X | 1.72 6830 | 1580 | 000 | 1500 | +96%
CAB Rel8.4)

Y | 1.64 6759 | 1543 150.0

Z | 168 6842 | 15.88 150.0
10277- | PHS (QPSK) X | 802 7066 | 1497 | 903 | 500 | t96%
CAA

Y | 573 70.04 | 14.38 50.0

Z | 547 69.48 | 13.86 50.0
10278~ | PHS (QPSK, BW 884MHz, Rolloff 0.5) X | 923 79.88 | 21.13 | 903 | 500 | +96%
CAA

Y | 897 7940 | 20.65 50.0

Z | 863 78.73 | 20.10 50.0
10279- | PHS (QPSK, BW 884MHz, Rolloff 0.38) | X | 9.39 80.07 | 2121 | 903 | 500 | +96%
CAA

Y | _9.09 7955 | 20.72 50.0

Z | 875 78.88 | 20.18 50.0
10290- | CDMA2000, RC1, SO55, Full Rate X | 167 69.78 | 1510 | 000 | 1500 | 9.6 %
AAB

Y | 151 68.57 | 14.20 150.0

Z | 1.56 69.54 | 14.49 150.0
10291- | CDMA2000, RC3, SO55, Fult Rate X | 0.96 66.88 | 1365 | 000 | 1500 | +96%
AAB

Y | 087 65.74 | 12.73 150.0

Z | 090 66.64 | 13.05 150.0
10292- | CDMAZ2000, RC3, SO32, Full Rate X | 1.19 7085 | 1594 | 0.00 | 1500 | 9.6 %
AAB

Y | 1.05 69.19 | 14.82 150.0

Z | 1.18 71.28 | 15.64 150.0
10293- | CDMA2000, RC3, SO3, Full Rate X | 1.65 7583 | 1854 | 000 | 1500 | t9.6%
AAB

Y | 1.46 74.00 | 17.41 150.0

Z | 183 77.80 | 18.80 150.0
10295- | CDMA2000, RC1, SO3, 1/8th Rate 251r. | X | 11.15 | 8456 | 2472 | 903 | 500 | £96%
AAB

Y | 1148 | 8516 | 24.70 50.0

Z | 1219 | 8643 | 24.99 50.0
10297- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 2.92 70.02 | 1679 | 0.00 | 1500 | +9.6%
AAA QPSK)

Y | 2.80 6949 | 16.50 150.0

Z | 283 7000 | 16.80 150.0
10298- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 1.78 6861 | 1511 | 0.00 | 1500 | 96 %
AAB QPSK)

Y | 164 6769 | 14.36 150.0

Z | 165 68.26 | 14.51 150.0
10299- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 3.45 7344 | 1711 | 000 | 1500 | +96%
AAB 16-QAM)

Y | 3.15 71.73_| 15.70 150.0

Z | 295 71.40 | 15.41 150.0
10300- | LTE-FDD (SC-FDMA, 50% RB, 3MHz, | X | 2.57 68.19 | 1401 | 0.00 | 1500 | =96 %
AAB 64-QAM)

Y | 2.33 66.78 | 12.69 150.0

Z | 215 66.31 | 12.30 150.0
10301- | IEEE 802.16e WiMAX (29:18, 5ms, X | 586 68.43 | 1897 | 4.17 | 800 | £96%
AAA 10MHz, QPSK, PUSC)

Y | 573 68.29 | 18.79 80.0

Z | 573 6854 | 18.89 80.0
10302- | IEEE 802.16e WiMAX (29:18, 5ms, X | " 6.41 6939 | 1993 | 496 | 800 | :9.6%
AAA 10MHz, QPSK, PUSC, 3 GTRL symbols)

Y | 6.18 68.69 | 19.41 80.0

Z | 626 60.42 | 19.81 80.0
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10303- IEEE 802.16e WIMAX (31:15, 5ms, X 6.28 69.56 20.03 4.96 80.0 +9.6%
AAA 10MHz, 64QAM, PUSC)

Y 6.03 68.73 19.43 80.0

Z 6.12 69.51 19.85 80.0
10304- IEEE 802.16e WIiMAX (29:18, 5ms, X 5.87 68.66 19.11 4.17 80.0 £9.6%
AAA 10MHz, 64QAM, PUSC)

Y 5.66 68.03 18.63 80.0

Z 573 68.70 18.98 80.0
10305- IEEE 802.16e WIMAX (31:15, 10ms, X 10.87 86.28 28.15 6.02 50.0 +96%
AAA 10MHz, 64QAM, PUSC, 15 symbols)

Y 9.20 82.14 26.05 50.0

yd 10.60 85.84 27.56 50.0
10306- IEEE 802.16e WIMAX (29:18, 10ms, X 6.93 73.07 22,34 6.02 50.0 +96%
AAA 10MHz, 64QAM, PUSC, 18 symbols)

Y 7.13 74.84 23.24 50.0

Z 6.73 72.91 22.01 50.0
10307- IEEE 802.16¢ WiMAX (29:18, 10ms, X 7.09 73.92 2253 6.02 50.0 +9.6%
AAA 10MHz, QPSK, PUSC, 18 symbols)

Y 7.45 76.22 23.67 50.0

Zz 7.88 78.04 24.53 50.0
10308- IEEE 802.16e WIMAX (29:18, 10ms, X 7.18 74.44 2278 6.02 50.0 +9.6%
AAA 10MHz, 16QAM, PUSC)

Y 7.63 77.00 24.03 50.0

4 8.15 79.07 24.99 50.0
10309- IEEE 802.16e WiMAX (29:18, 10ms, X 7.07 73.44 22.54 6.02 50.0 +96%
AAA 10MHz, 16QAM, AMC 2x3, 18 symbols)

Y 7.26 75.20 23.43 50.0

yd 6.83 73.23 22.20 50.0
10310- IEEE 802.16e WIMAX (29:18, 10ms, X 6.97 73.37 22.38 6.02 50.0 +9.6%
AAA 10MHz, QPSK, AMC 2x3, 18 symbols)

Y 7.25 75.39 23.40 50.0

Z 6.76 73.19 22.05 50.0
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 3.27 69.28 16.42 0.00 150.0 +9.6%
AAA MHz, QPSK)

Y 3.15 68.78 16.15 150.0

rd 3.18 69.23 16.41 150.0
10313- iDEN 1:3 X 7.81 79.31 19.48 6.99 70.0 +96%
AAA

Y 7.89 79.65 19.53 70.0

yd 8.30 80.53 19.77 70.0
10314- iDEN 1:6 X 9.30 83.83 23.52 10.00 30.0 +9.6 %
AAA

Y 10.04 85.52 24.09 30.0

z 10.56 86.64 24.39 30.0
10315- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.19 64.66 15.72 0.17 150.0 +9.6%
AAB Mbps, 96pc duty cycle)

Y 1.18 64.30 15.38 150.0

4 1.18 64.77 15.73 150.0
10316- IEEE 802.11g WiFi 2.4 GHz (ERP- X 4.79 66.96 16.55 017 150.0 +9.6%
AAB QOFDM, 6 Mbps, 96pc duty cycle)

Y 4.74 66.91 16.46 150.0

Z 4.70 67.03 16.53 150.0
10317- IEEE 802.11a WiFi 5 GHz (OFDM, 6 X 479 66.96 16.55 0.17 150.0 96 %
AAB Mbps, 86pc duty cycle)

Y 4.74 66.91 16.46 150.0

Z 4.70 67.03 16.53 150.0
10400- IEEE 802.11ac WiFi (20MHz, 64-QAM, X 4.88 67.18 16.45 0.00 150.0 +96%
AAC 99pc duly cycle)

Y 4.81 67.10 16.35 150.0

z 4.77 67.22 16.43 150.0
10401- IEEE 802.11ac WiFi (40MHz, 64-QAM, X 5.55 67.37 16.61 0.00 150.0 96 %
AAC 99pc duty cycle}

Y 5.52 67.37 16.57 160.0

Z 5.50 67.52 16.66 150.0
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10402- IEEE 802.11ac WiFi (B0MHz, 64-QAM, X 5.84 67.79 16.66 0.00 150.0 +96%
AAC 99pc duty cycle)

Y 5.77 67.68 16.57 150.0

Zz 5.73 67.71 16.60 150.0
10403- CDMA2000 (1xEV-DO, Rev. 0) X 1.67 69.78 15.10 0.00 115.0 +9.6%
AAB

Y 1.51 68.57 14.20 115.0

z 1.56 69.54 14.49 115.0
10404- CDMAZ2000 (1xEV-DO, Rev. A) X 1.67 69.78 15.10 0.00 115.0 £9.6%
AAB

Y 1.51 68.57 14.20 115.0

Z 1.56 69.54 14.49 115.0
10406- CDMA2000, RC3, 5032, SCHO, Full X 33.75 112.39 30.22 0.00 100.0 +96%
AAB Rate

Y | 100.00 123.27 31.37 100.0

z 100.00 125.51 32.14 100.0
10410- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 1.74 63.66 8.04 2.23 80.0 196 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 1.38 61.77 6.59 80.0

z 1.19 61.18 6.06 80.0
10415- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.04 63.16 14.84 0.00 150.0 £9.6 %
AAA Mbps, 99pc duty cycie} :

Y 1.03 62.86 14.52 150.0

yd 1.04 63.27 14.85 150.0
104156- IEEE 802.11g WiFi 2.4 GHz (ERP- X 4.68 66.78 16.37 0.00 150.0 $96%
AAA QFDM, 6 Mbps, 99pc duty cycle)

Y 4.63 66.73 16.29 150.0

Z 4.60 66.86 16.36 150.0
10417- IEEE 802.11af WiFi 5 GHz (OFDM, 6 X 4.68 66.78 16.37 0.00 150.0 196 %
AAA Mbps, 99pc duly cycle)

Y 4.63 66.73 16.29 150.0

z 4.60 66.86 16.36 150.0
10418- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.67 66.92 16.38 0.00 150.0 £96%
AAA OFDM, 6 Mbps, 99pc duly cycle, Long

preambule)

Y 4.62 66.87 16.30 150.0

4 4.59 67.02 16.38 150.0
10419- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.69 66.88 16.39 0.00 150.0 +9.6 %
AAA OFDM, 6 Mbps, 99pc duty cycle, Short

preambule)

Y 4.64 66.83 16.30 150.0

Z 4.61 66.97 16.38 150.0
10422- IEEE 802.11n (HT Greenfield, 7.2 Mbps, X 4.82 66.89 16.41 0.00 150.0 +96%
AAA BPSK)

Y 4.76 66.85 16.33 150.0

Z 4.73 66.97 16.40 150.0
10423- |EEE 802.11n (HT Greenfield, 43.3 X 5.01 67.26 16.54 0.00 150.0 9.6 %
AAA Mbps, 16-QAM)

Y 4.94 67.19 16.45 150.0

Z 4.90 67.30 16.52 150.0
10424- [EEE 802.11n (HT Greenfield, 72.2 X 492 67.19 16.51 0.00 150.0 +96%
AAA Mbps, 64-QAM)

Y 4.86 67.13 i6.42 150.0

rd 4.82 67.25 16.49 150.0
10425- IEEE 802.11n (HT Greenfield, 15 Mbps, X 5.54 67.62 16.72 0.00 150.0 +9.6 %
AAA BPSK)

Y 5.49 67.58 16.67 150.0

z 5.45 67.65 16.72 150.0
10426- IEEE 802.11n {HT Greenfield, 90 Mbps, X 5.55 67.65 16.73 0.00 150.0 +96%
AAA 16-QAM)

Y 549 67.60 16.67 150.0

Z 5.46 67.70 16.74 150.0
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10427- IEEE 802.11n (HT Greenfield, 150 Mbps, | X 5.55 67.61 16.71 0.00 150.0 +96%
AAA 64-QAM)

Y 5.50 67.55 16.64 150.0

Z 5.46 67.63 16.70 150.0
10430- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1) X 4.31 70.12 18.04 0.00 150.0 +9.6 %
AAA

Y 4.29 70.45 18.10 150.0

Z 4.23 70.56 18.06 150.0
10431- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1) X 4.40 67.33 16.41 0.00 150.0 +9.6%
AAA

Y 4.32 67.26 16.29 150.C

z 4.28 67.42 16.36 150.0
10432- LTE-FDD {OFDMA, 15 MHz, E-TM 3.1) X 4.69 67.23 16.46 0.00 150.0 +96 %
AAA

Y 4.62 67.16 16.36 150.0

z 4.58 67.29 16.43 150.0
10433- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1) X 4.94 67.23 16.53 0.00 150.0 £96 %
AAA

Y 4.87 67.16 16.44 150.0

z 4.83 67.28 16.51 150.0
10434- W-CDMA (BS Test Model 1, 64 DPCH) X 4.38 70.81 18.01 0.00 150.0 +96 %
AAA

Y 4.37 71.21 18.05 150.0

Z 4.31 71.34 18.00 150.0
10435- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 1.74 63.61 8.01 223 80.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 1.38 61.75 6.57 80.0

Z 1.19 61.16 6.05 80.0
10447- LTE-FDD (OFDMA, 5 MHz, E-TM 3.1, X 3.70 67.35 15.86 0.00 150.0 9.6 %
AAA Clipping 44%)

Y 3.61 67.22 15.64 150.0

z 3.57 67.43 15.68 150.0
10448- LTE-FDD (OFDMA, 10 MHz, E-TM 3.1, X 4.22 67.10 16.27 0.00 150.0 +9.6%
AAA Clippin 44%)

Y 4.15 67.03 16.14 150.0

Z 4.12 67.20 16.22 150.0
10449- LTE-FDD (OFDMA, 15 MHz, E-TM 3.1, X 4.49 67.04 16.35 0.00 150.0 +9.6 %
AAA Cliping 44%)

Y 4.42 66.97 16.25 150.0

z 4.39 67.11 16.33 150.0
10450- LTE-FDD (OFDMA, 20 MHz, E-TM 3.1, X 4.67 66.98 16.38 0.00 150.0 +9.6%
AAA Clipping 44%)

Y 4.62 66.91 16.28 150.0

Z 4.59 67.03 16.35 150.0
10451- W-CDMA (BS Test Model 1, 64 DPCH, X 3.62 67.60 15.58 0.00 150.0 +9.6%
AAA Clipping 44%)

Y 3.51 67.42 15.29 150.0

Z 3.46 67.61 15.30 150.0
10456- IEEE 802.11ac WiFi (160MHz, 64-QAM, X 6.40 68.21 16.89 0.00 150.0 +9.6 %
AAA 99pc duly cycle)

Y 6.35 68.13 16.82 150.0

z 6.32 68.18 16.86 150.0
10457- UMTS-FDD (DC-HSDPA) X 3.88 65.40 16.09 0.00 150.0 +9.6 %
AAA

Y 3.86 65.36 15.99 150.0

Z 3.84 65.49 16.07 150.0
10458- CDMA2000 (1xEV-DO, Rev. B, 2 X 345 66.95 15.09 0.00 150.0 +9.6 %
AAA carriers)

Y 3.34 66.77 14.75 150.0

z 3.29 66.99 i4.74 150.0
10459- CDMAZ000 (1xEV-DC, Rev. B, 3 X 4.59 65.33 15.97 0.00 150.0 +9.6 %
AAA carriers)

Y 4.51 65.40 15.82 150.0

yd 4.40 65.36 15.73 150.0

Certificate No: ES3-3022_Jul16

Page 26 of 38




ES3DV2— SN:3022 July 19, 2016
10460- UMTS-FDD (WCDMA, AMR) X 0.97 68.70 16.53 0.00 150.0 +9.6%
AAA

Y 0.90 67.40 15.70 150.0

Z 0.96 68.91 16.58 150.0
10461- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 100.00 126.27 33.67 3.29 80.0 +9.6 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 124.73 32.73 80.0

Z 100.00 126.11 33.20 80.0
10462- LTE-TDD (SC-FDMA, 1 RB, 1.4 MHz, X 100.00 i12.85 27.19 3.23 80.0 +96%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 100.00 110.14 25.73 80.0

z 100.00 110.66 25.78 80.0
10463- LTE-TDD {SC-FDMA, 1 RB, 1.4 MHz, X 100.00 110.01 25.82 3.23 80.0 196 %
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 45.24 98.68 22.35 80.0

Z 41.40 98.10 22.11 80.0
10464- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, X 100.00 124.60 32.74 a.z23 80.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 122.85 31.70 80.0

Z 100.00 124.18 32.14 B0.0
10465- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 16- X 100.00 112.39 26.96 3.23 80.0 9.6 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 100.00 109.65 25.48 80.0

Z 100.00 110.15 25.54 80.0
10466- LTE-TDD (SC-FDMA, 1 RB, 3 MHz, 64- X 100.00 109.56 25.60 3.23 80.0 96 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 20.93 90.10 20.10 80.0

zZ 19.90 90.01 19.99 80.0
10467- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, X 100.00 124.80 3283 3.23 B0.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 123.06 31.80 80.0

Z 100.00 124.41 32.25 80.0
10468- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 16- X 100.00 112.54 27.03 3.23 80.0 £96 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 100.00 109.81 25.56 80.0

Z 100.00 110.32 25.61 80.0
10469- LTE-TDD (SC-FDMA, 1 RB, 5 MHz, 64- X 100.00 109.58 25.60 3.23 80.0 +9.6 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 21.63 90.47 20.19 80.0

Z 20.63 90.40 20.09 80.0
10470- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 100.00 124.83 32.83 3.23 80.0 +9.6 %
AAA QPSK, UL Subframe=2,3.4,7.,8,9)

Y 100.00 123.09 31.81 80.0

zZ 100.00 124.44 32.25 80.0
10471- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 16- | X 100.00 112.50 27.01 3.23 80.0 +96 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 100.00 109.76 25.53 80.0

Z 100.00 110.28 25.59 80.0
10472- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, 64- | X 100.00 109.54 25.58 3.23 80.0 +96 %
AAA QAM, UL Subframe=2,3,4,7,8.9)

Y 21.62 90.44 20.17 80.0

Z 20.65 90.38 20.07 80.0
10473- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, X 100.00 124.81 32.82 3.23 80.0 +96 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 100.00 123.06 31.79 80.0

Z 100.00 124.41 32.24 80.0
10474- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 16- | X 100.00 112.51 27.01 3.23 80.0 +9.6 %
AAA QAM, UL Subframe=2,3,4,7,8.9)

Y 100.00 109.77 25.53 80.0

Z 100.00 110.28 25.59 80.0
10475- LTE-TDD (SC-FDMA, 1 RB, 15 MHz, 64- | X 100.00 109.55 25.58 3.23 80.0 +96 %
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 21.21 90.24 20.12 80.0

Z 20.25 90.19 20.02 80.0
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10477- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 16- | X 100.00 112.36 26.94 3.23 B80.0 +9.6%
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y | 100.00 109.61 2545 80.0

Z 100.00 110.11 25.51 80.0
10478- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, 64- | X 100.00 109.50 25.56 3.23 80.0 +96%
AAA QAM, UL Subframe=2,3,4,7,8,9)

Y 20.76 89.98 20.04 80.0

Z 19.84 89.93 19.94 80.0
10479- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, X 58.51 99.71 21.84 1.99 80.0 +96 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 2.83 68.12 11.73 80.0

rd 2.02 65.19 10.20 80.0
10480- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, x 1.94 62.29 8.97 1.99 80.0 9.6 %
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 1.48 60.00 7.15 80.0

zZ 140 60.00 6.83 80.0
10481- LTE-TDD (SC-FDMA, 50% RB, 1.4 MHz, X 1.69 60.76 7.96 1.99 80.0 +96%
AAA 64-QAM, UL Subframe=2,3 4,7,8.9)

Y 1.51 60.00 6.93 80.0

Z 1.42 60.00 6.60 80.0
10482- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 6.22 79.53 19.48 1.99 80.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 5.67 78.20 18.70 80.0

Z 6.21 79.55 18.96 80.0
10483- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, x 9.79 83.22 20.89 1.99 80.0 +96%
AAA 16-QAM, UL Subframe=2,3,4,7.8,9)

Y 8.22 80.16 19.24 80.0

Fd 7.74 79.40 18.72 80.0
10484- LTE-TDD (SC-FDMA, 50% RB, 3 MHz, X 8.79 81.50 20.33 1.99 80.0 +9.6%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9}

Y 7.36 78.50 18.69 80.0

Z 6.86 77.66 18.14 80.0
10485- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 6.82 81.36 20.95 1.99 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 6.50 80.76 20.54 80.0

Z 7.40 82.92 21.18 80.0
10486- LTE-TDD {SC-FDMA, 50% RB, 5 MHz, X 4.82 73.42 17.80 1.99 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.63 72.97 17.36 80.0

Z 4.74 73.53 17.43 80.0
10487- LTE-TDD (SC-FDMA, 50% RB, 5 MHz, X 4.75 72.86 17.59 1.99 80.0 +9.6 %
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.55 72.39 17.14 80.0

Z 4.62 72.85 17.16 80.0
10488- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 6.33 79.06 20.79 1.99 80.0 +96 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 6.06 78.64 20.56 80.0

Z 6.53 80.22 21.14 80.0
10489- LTE-TDD (SC-FDMA, 50% RB, 10 MHz, X 4.90 7277 18.64 1.99 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.78 72.60 18.46 80.0

rd 4.87 73.25 18.68 80.0
10490- LTE-TDD {SC-FDMA, 50% RB, 10 MHz, X 4.94 72.37 18.52 1.99 80.0 +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.82 72.23 18.34 80.0

Z 4.89 72.83 18.55 80.0
10491- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 5.76 75.71 19.73 1.99 80.0 +96%
AAA QPSK, UL Subframe=2,3,4,7,8,9)

Y 5.56 75.41 19.57 80.0

d 5.77 76.39 19.98 80.0
10492- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 5.05 71.42 18.41 1.99 80.0 +96%
AAA 16-QAM, UL Subframe=2,34.7,8,9)

Y 4.93 71.27 18.27 80.0

d 497 71.74 18.46 80.0
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10493- LTE-TDD (SC-FDMA, 50% RB, 15 MHz, X 5.09 71.18 18.33 1.99 80.0 +9.6 %
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)

Y 4.98 71.04 18.20 80.0
Z 5.01 71.48 18.38 80.0
10494- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 6.53 77.72 20.27 1.99 80.0 +9.6%
AAA QPSK, UL Subframe=2,3.4,7,8,9)
Y 6.28 77.34 20.10 80.0
Z 6.58 78.46 20.55 80.0
10495- LTE-TDD {SC-FDMA, 50% RB, 20 MHz, X 5.16 72.02 18.64 1.99 80.0 +9.6%
AAA 16-QAM, UL Subframe=2,3.4,7.8.9)
Y 5.03 71.83 18.50 80.0
Z 5.08 72.30 18.71 80.0
10496- LTE-TDD (SC-FDMA, 50% RB, 20 MKz, X 5.18 71.54 18.50 1.99 80.0 +9.6 %
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)
Y 5.05 71.37 18.37 80.0
Z 5.08 71.80 18.56 80.0
10497- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 4,22 73.94 16.64 1.99 80.0 +90.6 %
AAA MHz, QPSK, UL Subframe=2,3,4,7,8.9)
Y 3.52 71.56 15.30 80.0
z 3.45 71.36 14.94 80.0
10498- LTE-TDD (SC-FDMA, 100% RE, 1.4 X 2.80 66.23 12.64 1.99 80.0 +9.6 %
AAA MHz, 16-QAM, UL
Subframe=2,3,4,7,6,9)
Y 2.34 64.22 11.27 80.0
Z 2.12 63.36 10.55 §0.0
10499- LTE-TDD (SC-FDMA, 100% RB, 1.4 X 272 65.59 i2.23 1.99 80.0 +9.6 %
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7.8,9)
Y 2.26 63.61 10.85 80.0
Z 2.04 62.73 10.11 80.0
10500- LTE-TDD {SC-FDMA, 100% RB, 3 MHz, X 6.32 79.75 20.69 1.99 80.0 +9.6%
AAA QPSK, UL Subframe=2,3,4,7,8,9)
Y 6.07 79.31 20.38 80.0
Z 6.73 81.21 20.99 80.0
10501- LTE-TDD (SC-FDMA, 100% RB, 3 MHz, X 4.85 73.09 18.10 1.99 80.0 +8.6 %
AAA 16-QAM, UL Subframe=2,3,4,7,8,9)
Y 4.71 72.83 17.79 80.0
Z 4.82 7348 17.94 80.0
10502- LTE-TDD {SC-FDMA, 100% RB, 3 MHz, X 4.86 72.75 17.93 1.99 80.0 +96%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)
Y 472 72.50 17.62 80.0
Z 4.81 73.08 17.74 80.0
10503- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 6.23 78.82 20.68 1.99 80.0 +9.6 %
AAA QPSK, UL Subframe=2,3,4,7,8,9)
Y 5.95 78.37 20.44 80.0
Z 6.42 79.94 21.02 80.0
10504- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 4.87 72.67 18.59 1.99 80.0 +9.6 %
AAA 16-QAM, UL Subframe=2,3,4.7.8.9)
Y 4.75 72.49 18.40 80.0
Z 4.84 7313 18.62 80.0
10505- LTE-TDD (SC-FDMA, 100% RB, 5 MHz, X 4.91 7227 18.46 1.99 80.0 +9.6%
AAA 64-QAM, UL Subframe=2,3,4,7,8,9)
Y 4.79 72.12 18.28 80.0
Z 4.86 72.72 18.49 80.0
10506- LTE-TDD {SC-FDMA, 100% RB, 10 X 6.46 77.55 20.19 1.99 80.0 £9.6%
AAA MHz, QPSK, UL Subframe=2,3,4,7,8.9)
Y 6.21 77.15 20.02 80.0
Z 6.51 78.26 20.46 80.0
10507- LTE-TDD (SC-FDMA, 100% RB, 10 X 5.14 71.96 18.61 1.99 80.0 +96%
AAA MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
Y 5.01 71.75 18.46 80.0
i 5.06 72.23 18.67 80.0
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10508- LTE-TDD (SC-FDMA, 100% RB, 10 X 5.16 71.47 18.46 1.99 80.0 +9.6 %
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7,.8,9)
: Y 5.03 71.29 18.32 80.0
zZ 5.06 71.72 18.51 80.0
10509- LTE-TDD (SC-FDMA, 100% RB, 15 X 6.14 74.73 19.20 1.99 80.0 +96%
AAA MHz, QPSK, UL Subframe=2,3.4,7,8,9)
Y 5.97 74.49 19.09 80.0
z 6.10 7516 19.39 80.0
10510- LTE-TDD (SC-FDMA, 100% RB, 15 X 5.51 7117 18.39 1.99 80.0 +96%
AAA MHz, 16-QAM, UL
Subframe=2,3,4,7,8.9)
Y 5.39 70.97 18.27 80.0
pd 5.40 71.31 18.44 80.0
10511~ LTE-TDD (SC-FDMA, 100% RB, 15 X 5.51 70.78 18.29 1.99 80.0 +9.6%
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7.8,9)
Y 5.39 70.61 18.18 80.0
Z 5.40 70.92 18.33 80.0
10512- LTE-TDD {SC-FDMA, 100% RB, 20 X 6.82 76.98 19.86 1.99 80.0 x96%
AAA MHz, QPSK, UL Subframe=2,3,4,7,8,9)
Y 6.58 76.61 19.70 80.0
Z 6.81 77.47 20.06 80.0
10513- LTE-TDD {SC-FDMA, 100% RB, 20 X 5.48 71.72 18.59 199 80.0 +9.6 %
AAA MHz, 16-QAM, UL
Subframe=2,3,4,7,8,9)
Y 5.34 71.47 18.45 80.0
z 5.36 71.82 18.62 80.0
10514- LTE-TDD (SC-FDMA, 100% RB, 20 X 5.41 7111 18.42 1.99 80.0 196 %
AAA MHz, 64-QAM, UL
Subframe=2,3,4,7.8,9)
Y 5.28 70.89 18.29 80.0
z 5.30 71.22 18.45 80.0
10515- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.00 63.36 14.91 0.00 150.0 +9.6 %
AAA Mbps, 29pc duty cycle)
Y 0.99 63.02 14.56 150.0
Z 1.00 63.47 14.92 150.0
10516- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 0.68 71.55 17.93 0.00 150.0 £9.6%
AAA Mbps, 29pc duty cycle)
Y 0.59 68.73 16.35 150.0
z 0.68 71.90 18.11 150.0
10517- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 0.87 65.47 15.63 0.00 150.0 +9.6%
AAA Mbps, 29pc duty cycle)
Y 0.84 64.73 15.06 150.0
2 0.86 65.56 15.65 150.0
10518- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 4.68 66.86 16.35 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)
Y 4.62 66.81 16.27 150.0
z 4.59 66.94 16.34 150.0
10519- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 4.89 67.14 16.50 0.00 150.0 +9.6 %
AAA Mbps, 99pc duly cycle)
Y 4.82 67.07 16.40 150.0
z 4.78 67.18 16.46 150.0
10520- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4.74 67.11 16.42 0.00 150.0 +9.6 %
AAA Mbps, 29pc duly cycle)
Y 4.67 67.03 16.32 150.0
rd 4.63 67.14 16.38 150.0
10521- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.67 67.11 16.40 0.00 150.0 +9.6%
AAA Mbps, 29pc duty cycle)
Y 4.60 67.02 16.30 150.0
Z 4.56 67.13 16.37 150.0
10522- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 4.72 67.12 16.45 0.00 150.0 +9.6 %
AAA Mbps, 99pc duty cycle)
Y 4.66 67.08 16.37 150.0
Z 4.62 67.23 16.46 150.0
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10523- IEEE 802.11a/h WiFi 5 GHz {OFDM, 48 X 4.59 67.00 16.30 0.00 150.0 +96 %
AAA Mbps, 99pc duty cycle)

Y 4.53 66.94 16.21 150.0

z 4.50 67.08 16.29 150.0
10524- IEEE 802.11afh WiFi 5 GHz {(OFDM, 54 X 4.67 67.07 16.44 0.00 150.0 +96%
AAA Mbps, 99pc duty cycle)

Y 4.60 67.01 16.35 150.0

Z 4.56 67.14 16.42 150.0
10525- IEEE 802.11ac WiFi {20MHz, MCS0, X 4,63 66.09 16.01 0.00 150.0 196 %
AAA 99pc duty cycle)

Y 4.58 66.04 15.93 150.0

yd 4.55 66.18 16.00 150.0
10526- IEEE 802.11ac WiFi {20MHz, MCS1, X 4.83 66.49 16.16 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 4.76 66.42 16.07 150.0

Z 472 66.55 16.15 150.0
10527- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.74 66.45 16.11 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 4.68 66.38 16.02 150.0

Z 4.64 66.51 16.09 150.0
10528- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.76 66.47 16.14 0.00 150.0 +9.6%
AAA 99pc duty cycle)

Y 4.69 66.40 16.05 150.0

Z 4.66 66.53 16.12 150.0
10529- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.76 66.47 16.14 0.00 150.0 +96%
AAA 99p¢ duty cycle)

Y 4.69 66.40 16.05 150.0

z 4.66 66.53 16.12 150.0
10531- IEEE 802.11ac WiFi (20MHz, MCS8, X 477 66.61 16.17 0.00 150.0 9.6 %
AAA 99p¢ duty cycle)

Y 4.69 66.52 16.07 150.0

Z 4.65 66.64 16.14 150.0
10532- IEEE 802.11ac WiFi (20MHz, MCS7, X 4.62 66.47 16.10 0.00 150.0 +96%
AAA 99pc¢ duty cycle)

Y 4.55 66.36 16.00 150.0

Z 4.51 66.48 16.07 150.0
10633- IEEE 802.11ac WiFi (20MMz, MCS8, X 477 66.50 16.12 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 4.70 66.43 16.03 150.0

4 4.67 66.57 16.11 150.0
10534- IEEE 802.11ac WiFi {40MHz, MCS0, X 5.29 66.64 16.21 0.00 150.0 +96%
AAA 99pc¢ duty cycle)

Y 5.24 66.57 16.14 150.0

Z 5.20 66.65 16.19 150.0
10535- IEEE 802.11ac WiFi {40MHz, MC31, X 5.26 66.79 16.27 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.31 66.74 16.21 150.0

z 5.28 66.85 16.28 150.0
10536- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.23 66.76 16.24 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.17 66.68 16.16 150.0

z 5.14 66.78 16.23 150.0
10537- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.29 66.75 16.24 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.23 66.66 16.16 150.0

pd 5.20 66.75 16.22 150.0
10538- IEEE 802.11ac WiFi (40MHz, MCS4, X 5.40 £66.82 16.31 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.33 66.70 16.22 150.0

Z 5.29 66.77 16.27 150.0
10540- IEEE 802.11ac WiFi (40MHz, MCS6, X 5.31 66.77 16.31 0.00 160.0 196 %
AAA 99pc duly cycle)

Y 5.26 66.70 16.23 150.0

4 522 66.80 16.30 150.0
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10541- IEEE 802.11ac WiFi (40MHz, MCS7, X 5.28 66.64 16.23 0.00 150.0 +96%
AAA 99pc duty cycle}

Y 5.22 66.56 16.15 150.0

Z 5.19 66.65 16.21 150.0
10542- IEEE 802.11ac WiFi (40MHz, MCS8, X 544 66.72 16.29 0.00 150.0 96 %
AAA 99pc duly cycle)

Y 5.38 66.64 16.21 150.0

z 5.35 66.72 16.27 150.0
10543- IEEE 802.11ac WiFi (40MHz, MCS9, X 5.53 66.75 16.32 0.00 150.0 +96%
AAA 99pc duty cycle)

hd 547 66.70 16.26 150.0

Z 5.43 66.78 16.32 150.0
10544~ IEEE 802.11ac Wifi (B0MHz, MCS0, X 5.58 66.73 16.19 0.00 150.0 £9.6 %
AAA 99pc duly cycle}

Y 5.54 66.67 16.13 i50.0

Z 5.51 66.75 16.18 150.0
10545- IEEE 802.11ac WiFi (80MHz, MCS1, X 5.81 67.22 16.38 0.00 150.0 +96%
ADA 99pc duty cycle}

Y 576 67.15 16.31 150.0

Z 572 67.23 16.37 150.0
10546- IEEE 802.11ac WiFi (80MHz, MCS2, X 5.68 67.02 16.30 0.00 150.0 +9.6%
AAA 99pc duly cycle)

Y 5.62 66.92 16.22 150.0

z 5.58 66.98 16.26 150.0
10547- IEEE 802.11ac WiFi (80MHz, MCS3, X 5.76 67.10 16.33 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.70 67.00 16.25 150.0

Z 5.65 67.02 16.27 150.0
1054 8- IEEE 802.11ac WiFi (80MHz, MCS4, X 6.17 68.50 17.00 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 6.07 68.26 16.85 150.0

Z 5.98 68.20 16.84 150.0
10550- IEEE 802.11ac WiFi {80MHz, MCS8, X 5.69 66.98 16.29 0.00 150.0 96 %
AAA 99pc duly cycle)

Y 5.64 66.92 16.22 150.0

z 5.61 67.01 16.29 150.0
10551- IEEE 802.11ac WiFi (80MHz, MCS7, X 5.70 67.05 16.28 0.00 150.0 +96%
AAA 98pc¢ duly cycle)

Y 5.64 66.94 16.20 150.0

Z 5.61 67.02 16.25 150.0
10552- IEEE 802.11ac WiFi (80MHz, MCS8, X 5.60 66.80 16.17 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.55 66.72 16.10 150.0

Z 5.52 66.80 16.15 150.0
10553- IEEE 802.11ac WiFi (B0MHz, MCS9, X 5.70 66.86 16.23 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 5.64 66.77 16.15 150.0

z 5.60 66.84 16.20 150.0
10554- IEEE 1602.11ac WiFi (160MHz, MCS0, X 5.99 67.13 16.30 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 5.95 67.06 16.23 150.0

Z 5.92 67.12 16.27 150.0
10555- IEEE 1602.11ac WiFi (160MHz, MCS1, X 6.14 67.48 16.45 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 6.10 67.40 16.38 150.0

Z 6.07 67.46 16.42 150.0
10556- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.16 67.50 16.45 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 6.11 67.42 16.38 150.0

d 6.08 67.49 16.43 150.0
10557- IEEE 1602.11ac WIiFi (160MHz, MCS3, X 6.13 67.44 16.44 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 6.08 67.33 16.36 150.0

Z 6.04 67.39 16.40 150.0
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10558- IEEE 1602.11ac WiFi (160MHz, MCS4, X 6.20 67.65 16.56 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 6.14 67.52 16.46 150.0

Z 6.10 67.56 16.50 150.0
10560- IEEE 1602.11ac WiFi (160MHz, MCS6, X 6.18 67.44 16.49 0.00 150.0 +96%
AAA 99pc duty cycle)

Y 6.12 67.33 16.41 150.0

Z 6.08 67.39 16.45 150.0
10561- IEEE 1602.11ac WiFi (160MHz, MCS7, X 6.10 67.42 16.52 0.00 150.0 +9.6 %
AAA 99pc duty cycle)

Y 6.05 67.32 16.44 150.0

Z 6.01 67.38 16.49 150.0
10562- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.28 67.96 16.80 0.00 150.0 96 %
AAA 99pc duty cycle}

Y 6.20 67.79 16.67 150.0

Z 6.15 67.80 16.70 150.0
10563- IEEE 1602.11ac WiFi (160MHz, MCS9, X 6.68 68.69 17.11 0.00 150.0 +96%
AAA 99pc duly cycle)

Y 6.58 68.48 16.98 150.0

Z 6.41 68.18 16.85 150.0
10564- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.03 67.01 16.56 0.46 150.0 +96%
AAA QFDM, 2 Mbps, 99pc¢ duly cycle)

Y 497 66.94 16.46 150.0

Z 493 67.07 16.53 150.0
10565- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.28 67.47 16.87 0.46 150.0 +9.6 %
AAA OFDM, 12 Mbps, 99pc duiy cycle)

Y 5.21 67.40 16.78 150.0

z 5.16 67.50 16.84 150.0
10566- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.11 67.35 16.71 0.46 150.0 9.6 %
AAA OFDM, 18 Mbps, 99pc duty cycle)

Y 5.04 67.26 16.61 150.0

Z 5.00 67.36 16.67 150.0
10567- IEEE 802.11g WiFi 2.4 GHz (DSS5- X 5.13 67.69 17.02 0.46 150.0 +96%
AAA OFDM, 24 Mbps, 99pc duty cycle)

Y 5.07 67.63 16.95 150.0

Z 5.02 67.71 16.99 150.0
105668- {EEE 802.11g WiFi 2.4 GHz (DSSS- X 5.03 67.13 16.49 0.46 150.0 +96%
AAA QOFDM, 36 Mbps, 99pc duly cycle)

Y 4.96 67.05 16.39 150.0

Z 4.92 67.19 16.48 150.0
10569- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.07 67.71 17.04 0.46 150.0 +9.6%
AAA OFDM, 48 Mbps, 99pc duly cycle)

Y 5.02 67.69 16.99 150.0

Z 4.98 67.79 17.05 150.0
10570- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.12 67.58 17.00 0.46 150.0 +96 %
AAA OFDM, 54 Mbps, 99pc duty cycle)

Y 5.05 67.55 16.93 150.0

yd 5.01 67.66 16.99 150.0
10571- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 1.38 66.08 16.43 0.46 130.0 +96%
AAA Mbps, 20pc duty cycle)

Y 1.35 65.63 16.06 130.0

z 1.37 66.19 16.44 130.0
10572~ IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 X 1.41 66.72 16.79 0.46 130.0 +9.6%
AAA Mbps, 80pc duly cycle)

Y 1.38 66.24 16.41 130.0

Z 1.39 66.84 16.81 130.0
105673- IEEE 802.11b WiFi 2.4 GHz (DSSS, 5.5 X 459 94.97 25.99 0.46 130.0 +96 %
AAA Mbps, 90pc duly cycle}

Y 2.81 86.76 23.19 130.0

Z 5.35 97.84 26.86 130.0
10574- IEEE 802.11b WiFi 2.4 GHz (DSSS, 11 X 1.66 73.23 19.83 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 1.58 72.19 19.23 130.0

yd 1.66 73.54 19.96 130.0
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10575- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.85 66.89 16.67 0.46 130.0 9.6 %
AAA OFDM, 6 Mbps, 90pc duty cycle)

Y 4.79 66.84 16.58 130.0

Z 4.76 66.97 16.65 130.0
10576- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.87 67.04 16.72 0.46 130.0 +9.6%
AAA OFDM, 9 Mbps, 90pc duty cycle)

Y 4.81 67.00 16.64 130.0

Z 4.78 67.12 16.70 130.0
10577- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 5.09 67.36 16.90 0.46 130.0 +9.6 %
AAA QFDM, 12 Mbps, 90pc duty cycle)

Y 5.03 67.30 16.81 130.0

z 4.98 67.40 16.87 130.0
10578- IEEE 802.11g WiFi 2.4 GHz (DS$8- X 4.99 67.51 16.98 0.46 130.0 +96%
AAA OFDM, 18 Mbps, 90pc duty cycle)

Y 4.92 67.46 16.91 130.0

z 4.88 67.55 16.96 130.0
10579- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.77 66.93 16.38 0.46 130.0 +96%
AAA OFDM, 24 Mbps, 90pc duty cycle)

Y 4.70 66.80 16.25 130.0

z 4.66 66.93 16.33 130.0
10580- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.82 66.92 16.39 0.46 430.0 t96%
AAA OFDM, 36 Mbps, 90pc duly cycle)

Y 4.75 66.82 16.27 130.0

zZ 4.71 66.97 16.36 130.0
10581- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.89 67.58 16.94 0.46 130.0 +9.6 %
AAA OFDM, 48 Mbps, 30pc duty cycle)

Y 4.83 67.51 16.86 130.0

Z 4.78 67.62 16.91 130.0
10582- IEEE 802.11g WiFi 2.4 GHz (DSSS- X 4.73 66.71 16.20 0.46 130.0 +9.6 %
AAA OFDM, 54 Mbps, 90pc duty cycle)

Y 4.65 66.57 16.05 130.0

Z 4.61 66.72 16.14 130.0
10583- IEEE 802.11ath WiFi 5 GHz (OFDM, 6 X 4.85 66.89 16.67 0.46 130.0 £9.6 %
AAA Mbps, 90pc duty cycle)

Y 4.79 66.84 16.58 130.0

Z 4.76 66.97 16.65 130.0
10584- IEEE 802.11a/h WiFi 5 GHz (OFDM, 9 X 487 67.04 16.72 0.46 130.0 9.6 %
AAA Mbps, 90pe duty cycle)

Y 4.81 67.00 16.64 130.0

z 4.78 67.12 16.70 130.0
10585- IEEE 802.11a/h WiFi 5 GHz (OFDM, 12 X 5.09 67.36 16.90 0.46 130.0 +96%
AAA Mbps, 90pc duty cycle)

Y 5.03 67.30 16.81 130.0

yd 4.98 67.40 16.87 130.0
10586- IEEE 802.11a/h WiFi 5 GHz (OFDM, 18 X 4.99 67.51 16.98 046 130.0 +9.6 %
AAA Mbps, 90pc duty cycle)

Y 4.92 67.46 16.91 130.0

Z 4.88 67.55 16.96 130.0
10587- IEEE 802.11a/h WiFi 5 GHz (OFDM, 24 X 4.77 66.93 16.38 0.46 130.0 +9.6 %
AAA Mbps, 80pc duly cycle)

Y 4.70 66.80 16.25 130.0

Z 4.66 66.93 18.33 130.0
10588- IEEE 802.11a/h WiFi 5 GHz (OFDM, 36 X 4.82 66.92 16.39 0.46 130.0 +9.6 %
AAA Mbps, 90pc duty cycle)

Y 4.75 66.82 16.27 130.0

z 4.71 66.97 16.36 130.0
10589- IEEE 802.11a/h WiFi 5 GHz (OFDM, 48 X 4.89 67.58 16.94 0.46 130.0 +9.6 %
AAA Mbps, 90pc duly cycle)

Y 4.83 67.51 16.86 130.0

Z 4.78 67.62 16.91 130.0
10590- IEEE 802.11a/h WiFi 5 GHz (OFDM, 54 X 473 66.71 16.20 0.46 130.0 +9.6%
AAA Mbps, 90pc duty cycle)

Y 4.65 66.57 16.05 130.0

Z 4.81 66.72 16.14 130.0
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10591- IEEE 802.11n (HT Mixed, 20MHz, X 4.99 66.93 16.75 0.46 130.0 +96%
AAA MCS0, 80pc duty cycle)

Y 4.94 66.89 16.67 130.0

z 4.90 67.00 16.73 130.0
10592- IEEE 802.11n (HT Mixed, 20MHz, X 5.16 67.28 16.88 0.46 130.0 +96%
AAA MCS1, 90pc duty cycle)

Y 5.10 67.23 16.80 130.0

z 5.06 67.34 16.86 130.0
10593- IEEE 802.11n (HT Mixed, 20MHz, X 5.09 67.23 16.79 046 130.0 +9.6%
AAA MCS2, 90pc duty cycle)

Y 5.02 67.16 16.69 130.0

yd 4.98 67.26 16.75 130.0
10594- IEEE 802.11n (HT Mixed, 20MHz, X 5.14 67.37 16.92 0.46 130.0 +*96 %
AAA MCS3, 90pc duty cycle)

Y 5.08 67.31 16.84 130.0

z 5.03 67.42 16.90 130.0
10595- IEEE 802.11n (HT Mixed, 20MHz, X 5.12 67.34 16.83 0.46 130.0 +96 %
AAA MCS4, 90pc duty cycle)

Y 5.05 67.27 16.74 130.0

Z 5.00 67.38 16.80 130.0
10596- |EEE 802.11n (HT Mixed, 20MHz, X 5.06 67.35 16.84 0.46 130.0 +9.6 %
AAA MCS5, 90pc duly cycle)

Y 4.99 67.28 16.75 130.0

4 4.94 67.40 16.81 130.0
10597- IEEE 802.11n (HT Mixed, 20MHz, X 5.01 67.28 16.74 0.46 130.0 £9.6%
AAA MCS6, 90pc duty cycle)

Y 4.94 §7.19 16.64 130.0

Z 4.89 67.30 16.70 130.0
10598- IEEE 802.11n (HT Mixed, 20MHz, X 498 67.50 16.98 0.46 130.0 +96%
AAA MCS7, 90pc duty cycle)

Y 4.92 67.42 16.89 130.0

Z 4.87 67.51 16.94 130.0
10599- IEEE 802.11n (HT Mixed, 40MHz, X 5.68 67.56 16.98 0.46 130.0 +96 %
AAA MCS0, 90pc duty cycle)

Y 5.62 67.48 16.90 130.0

zZ 5.58 67.56 16.95 130.0
10600- [EEE 802.11n (HT Mixed, 40MHz, X 5.91 68.28 17.31 0.46 130.0 96 %
AAA MCS1, 90pc duty cycle)

Y 5.82 68.12 17.19 130.0

i 5.76 68.13 17.22 130.0
10601- IEEE 802.11n {HT Mixed, 40MHz, X 5.74 67.85 17.11 0.46 130.0 +96%
AAA MCS2, 90pc duty cycle)

Y 5.67 67.74 17.02 130.0

Z 5.62 67.80 17.06 130.0
10602- IEEE 802.11n (HT Mixed, 40MHz, X 5.82 67.84 17.03 0.46 130.0 96 %
AAA MCS3, 90pc duly cycle)

Y 5.76 67.75 16.94 130.0

z 572 67.86 17.02 130.0
10603- IEEE 802.11n (HT Mixed, 40MHz, X 5.89 6B.08 17.27 0.46 130.0 +9.6%
AAA MCS4, 90pc duty cycle)

Y 5.84 68.02 17.20 130.0

Z 5.78 68.09 17.25 130.0
10604- IEEE 802.11n (HT Mixed, 40MHz, X 5.68 67.52 16.98 0.46 130.0 +96%
AAA MCSS5, 90pc duty cycle)

Y 5.62 87.43 16.90 130.0

z 5.58 67.52 16.96 130.0
10605- IEEE 802.11n (HT Mixed, 40MHz, X 5.81 67.91 17.18 046 130.0 +9.6 %
AAA MCSB, 90pc duly cycle)

Y 5.76 67.86 17.11 130.0

z 5.72 67.97 17.19 130.0
10606- IEEE 802.11n (HT Mixed, 40MHz, X 5.56 67.28 16.74 0.46 130.0 +96%
AAA MCS7, 80pc duty cycle}

Y 5.50 67.19 16.64 130.0

Z 5.45 67.23 16.68 130.0
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10607- IEEE 802.11ac WiFi (20MHz, MCSO0, X 4.82 66.21 16.35 0.46 130.0 +96%
AAA 90pc duty cycle)

hd 4.77 66.17 16.27 130.0

i 4.73 66.30 16.34 130.0
10608- IEEE 802.11ac WiFi (20MHz, MCSH1, X 5.03 66.64 16.51 0.46 130.0 +9.6 %
AAA 90pc duly cycle)

Y 4.96 66.59 16.44 130.0

Z 4.92 66.71 16.51 130.0
10609- IEEE 802.11ac WiFi (20MHz, MCS2, X 4.92 66.52 16.38 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 4.85 66.45 16.28 130.0

4 4.81 66.57 16.36 130.0
10610- [EEE 802.11ac WiFi (20MHz, MCS3, X 4.97 66.66 16.53 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 4.90 66.60 16.44 130.0

Zz 4.86 66.72 16.51 130.0
10611- IEEE 802.11ac WiFi (20MHz, MCS4, X 4.89 66.50 16.39 0.46 130.0 9.6 %
AAA 90pc duly cycle)

Y 4.82 66.42 16.30 130.0

Z 4.78 66.54 16.37 130.0
10612- IEEE 802.11ac WiFi (20MHz, MCS5, X 491 66.67 16.44 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 4.84 66.58 16.34 130.0

z 4.80 66.72 16.42 130.0
10613- IEEE 802.11ac WiFi (20MHz, MCS6, X 4,92 66.59 16.35 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 4.84 66.48 16.24 130.0

z 4.80 66.60 16.31 130.0
10614- IEEE 802.11ac WiFi (20MHz, MCS7, X 4.85 66.73 16.55 0.46 130.0 9.6 %
AAA 80pc duly cycle)

Y 4.78 66.65 16.46 130.0

Z 4.74 66.75 16.52 130.0
10615- IEEE 802.11ac WiFi (20MHz, MCS3, X 4.90 66.35 16.19 0.46 130.0 9.6 %
AAA 90pc duly cycle)

Y 4.82 66.26 16.08 130.0

Z 4.79 66.40 16.17 130.0
10616- IEEE 802.11ac WiFi (40MHz, MCS0, X 5.48 66.77 16.56 0.46 130.0 +9.6 %
AAA 90pc duly cycle)

Y 5.43 66.70 16.49 130.0

Z 5.39 66.77 16.54 130.0
10617- |EEE 802.11ac¢ WiFi (40MHz, MCS1, X 5.54 66.89 16.59 0.46 130.0 +9.6 %
AAA 90pc duly cycle)

Y 5.50 66.89 16.55 130.0

Z 5.47 67.00 16.62 130.0
10618- IEEE 802.11ac WiFi (40MHz, MCS2, X 5.44 66.95 16.63 0.46 130.0 +9.6 %
AAA 80pc duly cycle)

Y 5.38 66.88 16.56 130.0

z 5.34 66.97 16.62 130.0
10619- IEEE 802.11ac WiFi (40MHz, MCS3, X 5.46 66.79 16.49 0.46 130.0 +9.6 %
AAA 90pc duly cycle)

Y 5.41 66.74 16.43 130.0

Zz 5.37 66.83 16.49 130.0
10620- IEEE 802.11ac WiFi (40MHz, MCS4, X 5.58 66.89 16.60 0.46 130.0 96 %
AAA 80pc duty cycle)

Y 5.50 66.78 16.50 130.0

z 5.46 66.84 16.55 130.0
10621- IEEE 802.11ac WiFi (40MHz, MCS5, X 5.54 66.90 16.71 0.46 130.0 +9.6 %
AAA 90pc duly cycle)

Y 5.48 66.84 16.65 130.0

Z 5.45 66.92 16.70 130.0
10622- IEEE 802.11ac WiFi (40MHz, MCS6, X 5.55 67.07 16.78 0.46 130.0 +986%
AAA 90pc duty cycle)

Y 5.51 67.04 16.74 130.0

Z 5.47 67.13 16.79 130.0
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10623- IEEE 802.11ac WiFi (40MHz, MCS7, X 5.43 66.63 16.45 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.38 66.55 16.37 130.0

z 5.34 66.65 16.44 130.0
10624- IEEE 802.11ac WiFi (40MHz, MCS8, X 5.63 66.84 16.62 046 130.0 +9.6%
AAA 90pc duly cycle)

Y 5.58 66.77 16.54 130.0

Z 5.53 66.84 16.59 130.0
10625- IEEE 802.11ac WiFi (40MHz, MCS9, X 6.11 68.13 17.31 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 6.03 68.00 17.21 130.0

yd 5.95 67.97 17.21 130.0
10626- IEEE 802.11ac WiFi (B0MHz, MCS0, X 5.74 66.79 16.49 0.46 130.0 +9.6 %
AAA A0pc duty cycle)

Y 5.71 66.73 16.43 130.0

zZ 5.68 66.81 16.48 130.0
10627- IEEE 802.11ac WiFi (80MHz, MCS1, X 6.03 67.45 16.78 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.99 67.40 16.72 130.0

Z 5.95 67.48 16.78 130.0
10628- IEEE 802.11ac WiFi (B0MHz, MCS2, X 5.82 66.99 16.49 0.46 130.0 +9.6%
AAA 90pc duty cycle)

Y 5.76 66.89 16.41 130.0

z 5.73 66.96 16.46 130.0
10629- IEEE 802.11ac WiFi (80MHz, MCS3, X 5.90 67.05 16.51 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.85 66.99 16.45 130.0

zZ 5.82 67.07 16.50 130.0
10630- IEEE 802.11ac WifFi (B0MHz, MCS4, X 6.61 69.31 17.64 0.46 130.0 +96%
AAA 20pc duty cycle)

Y 6.48 69.02 17.45 130.0

Z 6.38 68.93 17.44 130.0
10631- {EEE 802.11ac WiFi (B0MHz, MCS5, X 6.34 68.62 17 .47 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.23 68.40 17.34 130.0

z 6.16 68.34 17.32 130.0
10632- IEEE 802.11ac WiFi (80MHz, MCS6, X 5.98 67.43 16.90 0.46 130.0 +9.6%
AAA 90pc duly cycle}

Y 5.94 67.41 16.86 130.0

i 5.90 67.48 16.91 130.0
10633- IEEE 802.11ac WiFi (BOMHz, MCS7, X 5.89 67.17 16.60 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 5.82 67.02 16.49 130.0

z 577 67.05 16.53 130.0
10634- IEEE 802.11ac WiFi (80MHz, MCS8, X 5.86 67.13 16.64 0.46 130.0 196%
AAA 90pc duty cycle)

Y 5.80 67.03 16.56 130.0

Z 575 67.07 16.59 130.0
10635- IEEE 802.11ac WiFi (80MHz, MCS9, X 576 66.56 16.11 0.46 130.0 +96%
AAA 20pc duty cycle)

Y 5.69 66.42 16.00 130.0

Z 5.65 66.49 16.06 130.0
10636- IEEE 1602.11ac WiFi (160MHz, MCS0, X 6.17 67.20 16.60 0.46 130.0 +9.6%
AAA 90pc duly cycle)

Y 6.13 67.14 16.54 130.0

z 6.10 67.19 16.58 130.0
10637- IEEE 1602.11ac WiFi (160MHz, MCS1, X 6.35 67.63 16.79 046 130.0 +96%
AAA 90pc duly cycle}

Y 6.31 67.57 16.73 130.0

Z 6.27 67.63 16.78 130.0
10838- IEEE 1602.11ac WiFi (160MHz, MCS2, X 6.35 67.61 16.76 0.46 130.0 +9.6%
AAA 90pc duly cycle)

Y 6.31 67.54 16.70 130.0

Z 6.27 67.60 16.74 130.0
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10639- IEEE 1602.11ac WiFi (160MHz, MCS3, X 6.33 67.57 16.79 0.486 130.0 +96%
AAA 90pc duly cycle)

Y 6.28 67.47 16.71 130.0

z 6.24 67.51 16.74 130.0
10640- IEEE 1602.11ac WiFi (160MHz, MCS4, X 6.37 67.69 16.79 0.46 130.0 £96%
AAA 90pc duty cycle)

Y 6.30 67.53 16.68 130.0

Z 6.25 67.55 16.71 130.0
10641- IEEE 1602.11ac WiFi (160MHz, MCSS5, X 6.36 67.41 16.67 0.46 130.0 +9.6%
AAA 90pc¢ duty cycle)

Y 6.32 67.35 16.61 130.0

Z 6.29 67.45 16.68 130.0
10642- IEEE 1602.11ac WiFi {160MHz, MCS8, X 6.41 67.68 16.96 046 130.0 +96%
AAA 90pc duly cycle)

Y 6.36 67.61 16.90 130.0

Z 6.32 67.64 16.93 130.0
10643- IEEE 1602.11ac WiFi (160MHz, MCS7, X 6.25 67.42 16.75 0.46 130.0 +96%
AAA 90pc duty cycle)

Y 6.20 67.33 16.66 130.0

z 6.17 67.40 16.71 130.0
10644- IEEE 1602.11ac WiFi (160MHz, MCS8, X 6.50 68.17 17.14 0.46 130.0 +96 %
AAA 90pc duly cycle)

Y 6.41 67.95 16.99 130.0

4 6.34 67.93 17.00 130.0
10645- IEEE 1602.11ac WiFi (160MHz, MCS9, X 6.97 69.08 17.55 0.46 130.0 +9.6 %
AAA 90pc duty cycle)

Y 6.97 69.13 17.54 130.0

4 6.77 68.78 17.39 130.0

E Uncertainty is determined using the max. devialion from linear response applying reclangular distribulion and is expressed for the square of the

field value.

Certificate No: £53-3022_Jul16

Page 38 of 38




Calibration Laboratory of N,

S § Schweizerischer Kalibrierdienst
: 3 z,
Schmid & Partner iE\\\;//EMREé c Service suisse d'étalonnage
Engineering AG BN s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurlch, Switzerfand SN Swiss Calibration Service

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

Client : Certificate No: EX3-7406_Apr16

CALIBRATION CERTIFICATE

Object

'EX3DV4 - SN:7406 o : :

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

Calibration procedurs(s)

BN oy

i
Calibration date:

April 19, 2016

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 ihe certificate.

Adl calibralions have been conducted in lhe closed laboratory facilily: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Calibrated by:

Approved by:

 Jeton Kastrati

i
'

. Katja Pokovic

3

Primary Standards D Cal Dale {Certificate No.} Scheduled Calibration

Power meter NRP SN: 104778 08-Apr-16 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN: 103244 06-Apr-16 (No. 217-02288) Apr-i7

Power sensor NRP-Z91 SN: 103245 08-Apr-16 {No. 217-02289) Apr-17

Reference 20 dB Altgnuator SN: 85277 (20x} 05-Apr-16 (No. 217-02293) Apr-17

Reference Probe ES3DV2 SN: 3013 31-Dec-15 {No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 (No. DAE4-660_Decib) Dgc-16

Secondary Standards 1D Check Date {in house}) Scheduled Check

Power meter E4419B SN: GB41293874 06-Apr-16 (No. 217-02285/02284) In house check: Jun-16

Power sensor E4412A SN: MY41498087 06-Apr-16 (No. 217-02285) In house check: Jun-16

Power sensor E4412A SN: 000110210 06-Apr-16 (No. 217-02284) In house check: Jun-16

RF generator HP 8648C SN: US3642U01700 04-Aug-99 {in house check Apr-13) In house check: Jun-16

Nelwork Analyzer HP 8753E SN: US37390585 18-Oct-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

" Laboratory Technlcian Q*‘ (94 )

Technical Manager

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

Issued: April 20, 2016
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Calibration Laboratory of \&;

=~ -, Schweizerischer Kalibrierdienst
Schmid & Partner % g Service suisse d'étalonnage
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Zeughausstrasse 43, 8004 Zurich, Switzerland %y //’—/I—\\\\ & S Swiss Calibration Service
]y
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
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 medulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 9 3 rotation around an axis that is in the plane normal lo probe axis (at measurement center),
i.e., 8 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
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 62208-1, "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"

Methods Applied and Interpretation of Parameters:

NORMYx,y,z: Assessed for E-field polarlzatlon 8 =0 (f < 900 MHz in TEM-cel}; f > 1800 MHz: R22 wavegulde)
NORMx,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(f)x,y,z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearizafion is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainiy 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

Axy.z; Bx,y,z; Cx,v,z; Dx,y,z; VRx,y,z. A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend an 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 NORMXx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from % 50 MHz to £ 100
MHz.

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

Sensor Offset: The sensor offset corresponds to the offset of virlual 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
uncertainly required).

Certificate No: EX3-7406_Apr16 Page 2 of 12




EX3DV4 — SN:7406 April 19, 2016

Probe EX3DV4

SN:7406

Manufactured: November 24, 2015
Calibrated: April 19, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)
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EX3DV4- SN:7406

April 19, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7406

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une {(k=2)
Norm (uV/i(Vim)>)* 0.48 0.44 0.47 +101 %
DCP (mV)"® 100.7 97.9 98.6
Modulation Calibration Parameters
uIb Communication System Name A B c D VR Unc"
dB dBvpv dB mvy {k=2)

0 cw X 0.0 0.0 1.0 000 | 1204 | #33%

Y 0.0 0.0 1.0 148.3

Z 0.0 0.0 1.0 146.7
10010- SAR Validation (Square, 100ms, 10ms) X 0.81 54.6 7.4 10.00 50.3 2.2 %
CAA

Y 0.68 55.1 7.9 47.9

Z 1.34 61.0 1.0 46.8
10012- | IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X | 283 68.0 18.3 187 | 1278 | #05%
CAB Mbps)

Y 2.82 68.4 18.4 117.8

z 3.00 69.2 19.0 115.9
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.54 67.4 19.5 5.67 142.1 #.2%
CAB MHz, QPSK)

Y 6.19 66.7 19.3 127.6

Z 6.37 66.7 19.2 125.7
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 7.58 67.9 21.8 9.29 114.4 +1.7 %
CAB MHz, QPSK)

Y 7.34 68.3 22.5 144.3

Z 7.53 67.7 21.8 139.5
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.34 66.9 19.4 5.80 137.5 1.2 %
CAGC MHz, QPSK)

Y 5.90 65.9 19.0 123.8

Z 6.24 66.4 19.2 123.7
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 7.7 67.2 21.5 9.28 109.5 1.7 %
CAB QPSK}

Y 65.83 67.6 22.3 137.0

Z 7.23 67.4 21.7 136.1
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 599 66.4 19.2 575 132.4 0.9 %
CAC QPSK)

Y 5.61 65.8 19.1 119.4

z 5.91 65.9 19.0 120.1
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.47 67.0 19.5 5.82 137.0 1.2 %
CAB QPSK)

Y 5.96 66.0 19.1 123.9

z 6.33 66.3 19.1 124.2
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 4.71 65.5 18.9 5.73 113.2 +1.2 %
CAB QPSK)

Y 4.60 66.2 19.6 144.2

Z 4.93 66.5 19.5 143.2
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 5.68 68.2 22.4 9.21 117.6 1.7 %
CAB QPSK)

Y 5.56 70.1 24.1 146.1

Z 5.87 69.4 23.2 143.7
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 475 65.7 12.1 5.72 112.3 0.9 %
CAC QPSK)

Y 4.58 66.1 19.5 143.2

Z 4.95 66.7 19.6 142.0

Certificate No: EX3-7406_Apr16 Page 4 of 12
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10181- LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X 4.71 65.5 18.9 572 110.2 0.9 %
CAB QPSK)

Y 4.53 65.8 19.4 1414

Z 4.90 66.5 19.5 138.1
10237- LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X 5.69 68.3 225 9,219 117.3 7%
CAB QPSK)

Y 5.47 69.5 23.8 1451

Z 5.85 69.3 23.1 142.0
10252- LTE-TDD (SC-FOMA, 50% R8, 10 MHz, X 7.04 68.1 229 9.24 141.2 +#1.9%
CAB QPSK)

Y 6.35 67.2 22.2 125.4

yd 6.82 67.1 21.7 127.5
10267- LTE-TDD {(SC-FDMA, 100% RB, 10 X 7.45 68.3 229 9.30 148.0 ¥19%
CAB MHz, QPSK)

Y 6.84 67.5 22.3 132.0

yd 7.24 67.4 21.8 134.6
10297- LTE-FDD {SC-FDMA, 50% RB, 20 MHz, X 6.35 66.9 19.4 5.81 135.3 +1.2%
AAA QPSK)

Y 5.92 65.9 19.0 122.9

Z 6.26 66.4 19.2 122.1
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.92 67.4 19.7 6.06 139.3 1.2 %
AAA MHz, QPSK)

Y 6.52 66.6 19.5 127.9

Z 6.82 66.9 19.5 126.8

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 uncertainlies of Nerm X,Y,Z do not affect the E-field uncertainty inside TSL (see Pages 6 and 7).

& Numerical linearization parameler; uncertainty not required.

E Uncertainty is delermined using the max. devialion from linear response applying reclangular distribulion and is expressed for lhe square of the

field value.
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EX3DV4- SN:7406

April 19, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7406

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductlvity Depth © Unc

f{MHz)® | Permittivity" (8im)* ConvF X | ConvEY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 10.52 10.52 10.52 0.52 0.89 +12.0 %
835 4.5 0.90 9.83 9.83 9.83 0.54 0.80 +12.0%
1750 40.1 1.37 8.85 8.85 8.85 0.49 0.85 +12.0 %
1900 40.0 1.40 8.22 8.22 8.22 0.40 0.88 +12.0%
2300 39.5 1.67 7.67 7.67 7.67 0.36 0.89 £12.0%
2450 39.2 1.80 7.29 7.29 7.29 0.40 0.80 £12.0 %
2600 39.0 1.96 7.08 7.08 7.08 0.37 0.95 £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 lo + 50 MHz. The
uncerlainty is lhe RSS of the ConvF uncertainly 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

validily can be exlended to = 110 MHz.

F At frequencies below 3 GHz, the validily of tissue parameters (e and a) can be relaxed to = 10% if liquid compensation formula is applied lo
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is restricted to £ 5%. The uncerlainly is lhe RSS of
the ConvF uncertainty for indicated larget tissue parameters.
g Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to lhe 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.

Certificate No: EX3-7406_Apri6
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EX3Dv4- SN:7406

April 19, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7406

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unc

f(MHZ)® | Permittivity " (sim)* ConvF X | ConvFY | ConvFZ | Aipha® | (mm) (k=2)
750 55.5 0.96 9.54 9.54 9.54 0.46 0.80 +12.0%
835 55.2 0.97 9.35 9.35 9.35 045 0.84 +12.0 %
1750 53.4 1.49 7.78 7.78 7.78 0.37 0.85 £12.0 %
1900 53.3 1.52 7.49 7.49 7.49 0.33 0.91 +12.0%
2300 52.9 1.81 7.37 7.37 7.37 0.42 0.80 +12.0 %
2450 52.7 1.95 7.24 7.24 7.24 0.37 0.88 +12.0%
2600 52,5 2.16 6.94 6.94 6.94 0.27 0.99 +12.0 %

¢ Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it s restricted to + 50 MHz. The
uncertainty is lhe R3S of the ConvF uncerainly al calibration frequency and the uncertainty for the indicaled Irequency band. Frequency validily
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency

validily can be extended to + 110 MHz.

F At frequencies below 3 GHz, the validily of lissue parameters (s and o) 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 (s and o) is restricted to = 5%. The uncerainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.
G Alpha/Depth are determined during calibration. SPEAG warrants lhat lhe remaining deviation due to the boundary effect after compensation is
atways less than & 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger lhan half the probe tip
diameter from the boundary.

Certificate No: EX3-7406_Apri6
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EX3DV4— SN:7406

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

April 19, 2016

L WHm—

Frequency response (normalized)

I I T N N A B

PR E— R— AR — SRV S

Y S — I —

P SN B A A — R

i
1500
f [MHz]

(@]
TEM

Le]

R2

N

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 =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(SAReaq)
(TEM cell | feya= 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}) f= 1900 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

Deviation

-i0 -08&8 -068 -04 -02 00 0.2 0.4 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: % 2,6% (k=2)
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EX3DV4- SN:74086

April 19, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7406

Other Probe Parameters

Sensor Arrangemant Triangular
Connector Angle (°) 04
Mechanical Surface Deleclion 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 Peint 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-7406_Apri6
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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
Multilateral Agreement for the recognition of calibration certificates

Client

Object

Calibration procedure(s)

fon=]

Calibration date:

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (8.
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: envirenment 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 01-Apr-15 (No. 217-02128) Mar-16

Power sensor E4412A MY41498087 01-Apr-15 {No, 217-02128) Mar-16

Reference 3 dB Attenuator SN: 85054 (3¢c) 01-Apr-15 {No. 217-02129) Mar-16

Reference 20 dB Attenuator SN: 85277 (20x} 01-Apr-15 {No. 217-02132) Mar-16

Reference 30 dB Attenuator 8N: 85129 (30b) G1-Apr-15 (No. 217-02133) Mar-16

Reference Probe ES3DV2 SN: 3013 31-Dec-15 (No. ES3-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 (No. DAE4-660_Dec15) Dec-16

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

RF generator HP 8648C US36420U01700 4-Aug-99 (in house check Apr-13) It house check: Apr-16
Network Analyzer HP 8753k US37390585 18-Oct-01% (in house check Oct-15) In house check: Oct-16

___Name Functi

Calibrated by:

Approved by:

o

Issued: March 21, 2016

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

Certificate No: ES3-3319_Mar16 Page 10of 12



Calibration Laboratory of

S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 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
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 linearization parameters
Polarization ¢ o rotation around probe axis
Polarization § § rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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
Technigues”, 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”

Methods Applied and Interpretation of Parameters:

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

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

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

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

Ax.y,z; Bx,y,z; Cx,y,z; Dx,y.z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific 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 NORMzx,y,z * ConvF whereby the uncertainty corresponds fo 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 o £ 100
MHz.

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

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

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncerainty required).

Certificate No: ES3-3319_Mar16 Page 2 of 12



ES3DV3 — SN:3319 March 18, 2016

Probe ES3DV3

SN:3319

Manufactured:  January 10, 2012
Calibrated: March 18, 2016

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 system!)
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ES3DV3- SN:3319 March 18, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (uV/(V/m)z)A 1.12 1.08 1.16 +10.1%
DCP (mV)B 104.1 104.5 103.7

Modulation Calibration Parameters

UiD Communication System Name A B c v} VR Unc”®
dB dBvpVv dB mV (k=2)

0 Ccw X 0.0 0.0 1.0 000 | 2031 | %35%

Y 0.0 0.0 1.0 203.8

Z 0.0 0.0 1.0 200.4
10010- SAR Validation (Square, 100ms, 10ms) X 2.29 60.1 11.2 10.00 42.0 +1.2 %
CAA

Y 1.95 58.7 104 42.0

Z 3.15 62.5 12.1 42.9
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 3.45 715 19.9 1.87 122.0 +0.5 %
CAB Mbps)

Y 2.88 68.4 18.6 122.8

Z 3.35 70.8 19.5 120.5
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.30 67.3 195 5.67 132.3 +1.2%
CAB MHz, QPSK)

Y 6.54 68.2 20.1 134.5

Z 6.40 67.4 19.6 130.2
10103- | LTE-TDD (SC-FDMA, 100% RB, 20 X | 1041 75.3 25.6 929 | 1242 | £22%
CAB MHz, QPSK)

Y 10.45 76.3 26.6 122.6

Z 10.82 75.9 25.8 124.8
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.30 67.1 19.5 5.80 130.7 2%
CAC MHz, QPSK)

Y 6.35 67.5 19.9 131.5

Z 6.33 67.1 19.6 128.5
10151- LTE-TDD {SC-FDMA, 50% RB, 20 MHz, | X 9.70 74.1 25.2 9.28 118.8 2.2 %
CAB QPSK)

Y 9.65 74.9 26.0 117.1

z 10.15 75.0 25.5 119.2
10154- LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 6.00 66.6 19.3 575 127 4 +1.2 %
CAC QPSK)

Y 6.01 66.9 19.6 128.9

Z 6.02 66.6 19.3 125.6
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.45 §7.2 19.6 5.82 132.2 1.2 %
CAB QPSK)

Y 6.47 67.5 19.9 133.5

Z 6.45 67.1 19.5 130.0
10169- LTE-FDD (SC-FCMA, 1 RB, 20 MHz, X 4.76 65.7 19.0 573 110.8 +0.9 %
CAB QPSK)

Y 4.80 66.3 19.5 112.0

Z 4.84 65.9 19.1 109.2
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 8.98 78.7 277 9.21 1320 2.5 %
CAB QP3K)

Y 9.71 824 30.0 132.2

Z 9.79 80.4 284 1334
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 4.76 65.6 19.0 5.72 109.8 +0.9 %
CAC QPSK)

Y 476 66.1 19.4 111.4

z 4.83 65.8 19.1 108.¢
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ES3DV3- SN:3319 March 18, 2016

10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 477 65.7 19.1 572 | 109.2 | *0.9%
CAB QPSK)

Y | 478 66.2 19.4 1119

Z 5.24 67.7 20.2 149.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 8.03 78.5 27.6 9.21 1314 | £25%
CAB QPSK)

Y | 948 81.7 29.7 131.7

Z 9.69 80.3 28.3 131.6
10252- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X | 8094 73.0 24.7 924 | 1112 | *22%
CAB QPSK)

Y | 905 74.3 259 111.8

z 9.29 73.6 24.9 1113
10267- LTE-TDD (SC-FDMA, 100% RB, 10 X 9.62 73.9 25.1 930 | 1174 | *22%
CAB MHz, QPSK)

Y | 973 75.1 26.1 1182

Z | 1008 74.8 25.5 118.2
10297- | LTE-FDD (SC-FDMA, 50% REB, 20 MHz, | X | 6.31 671 19.6 5.81 1286 | +1.2%
AAA QPSK)

Y | 6.39 67.6 20.0 132.2

pa 6.33 67.1 19.6 127.2
10311- | LTE-FDD (SC-FDMA, 100% RB, 15 X | 687 67.6 19.9 606 | 1328 | #14%
AAA MHz, QPSK)

Y | 696 68.2 20.3 137.0

pa 6.88 67.6 19.9 1313

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 Nomm X,Y,Z do not affect the E-field uncertainty inside TSL (see Pages & and 7).
8 Numerical linearization parameter: uncertainty not required.

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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ES3DV3— SN:3319 March 18, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unc

f(MHz)® | Permittivity" (sm)f ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.44 6.44 6.44 0.49 1.80 +12.0%
835 41.5 0.90 6.16 6.16 6.16 0.46 1.80 +12.0%
1750 40.1 1.37 5.20 5.20 5.20 0.51 1.45 +12.0 %
1900 40.0 1.40 5.03 5.03 5.03 0.58 1.40 £12.0%
2300 395 1.67 4.69 4.69 4.69 0.80 1.21 +12.0 %
2450 39.2 1.80 4.47 4.47 4.47 0.75 1.32 +12.0%
2600 39.0 1.96 4.33 4.33 4.33 0.80 1.31 +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 R8S 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 (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 (2 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 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: ES3-3319_Mar16 Page 6 of 12



ES3DV3- SN:3319 March 18, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unc

f(MHz)© | Permittivity" (Sm)” ConvEX | ConvFY | ConvFZ | Alpha®| (mm) {(k=2)
750 55.5 0.96 6.06 6.06 6.06 0.47 1.45 +12.0%
835 55.2 0.97 6.04 6.04 6.04 0.63 1.27 +12.0%
1750 53.4 1.49 4.91 4.91 4.91 0.46 1.66 +12.0 %
1900 53.3 1.52 4.70 4.70 4.70 0.80 1.24 +12.0 %
2300 52.9 1.81 4.36 4.36 4.36 0.74 1.33 +12.0 %
2450 52.7 1.95 4.20 4.20 4.20 0.80 1.25 £12.0 %
2600 52.5 2.16 3.99 3.99 3.99 0.80 1.20 £12.0%

¢ Frequency validity above 300 MHz of + 100 MHz only appliss for DASY v4.4 and higher {see Page 2), else it is restricted to £ 50 MHz. The
uncertainty is the R3S of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Freguency validity
helow 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to * 110 MHz.

F At frequencies below 3 GHz, the validity of tissue parameters (s and o) can be refaxed to * 10% if liquid compensation formuia is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e 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 bhelow + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.

Certificate No: ES3-3319_Mar16 Page 7 of 12



ES3DV3- 8N:3319

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

March 18, 2016

....................................................

Frequency response (normalized)
—
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L&)

TEM

Lo
RZ2

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

Certificate No: ES3-3318_Mar16
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ES3DV3- SN:3319

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM

=1800 MHz,R22

March 18, 2016
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)

Certificate No: ES3-3319_Mar16

Page 9 of 12



ES3DV3- 3N:3319

Input Signal [Lv]

Error [¢B]

Dynamic Range f(SARcaq)

(TEM celi , feya= 1900 MHz)

SAR [mWicm3)
&
not sompensated compensated

2
1
0
-

2 : P 155‘;511
103 102 101 100 101 102 103
SAR [m\W/em3]

=]
net compensated compensated

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

10% 102 101 10° 101 102 108

March 18, 2016
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ES3DV3—- SN:3319 March 18, 2018

Conversion Factor Assessment

f= 835 MHz, WGLS RS (H_convF) = 1900 MHz, WGLS R22 (H_convF)
aod [
4 A
3‘5;': 13
3‘0-3 ~.‘a 25
N Fo
g% 2‘5-5- “‘;-.\\
g. X
&

. ‘—‘--“-‘M‘—k.k
o VI il Ll L1 r . 1 L P L | \H‘L‘
0 5 10 15 20 25 30 35 40
z [mm]
o =]
analytical measured

Deviation from Isotropy in Liquid
Error (¢, 3), f = 900 MHz

Deviation

-10 -08 -06 -04 02 00 02 04 0.8 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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ES3DV3—- SN:3319

March 18, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3319

Other Probe Parameters

Sensor Arrangement

Triangular
Connector Angle (%) 60
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 2mm
Recommended Measurement Distance from Surface 3 mm

Certificate No: ES3-3319_Mar16
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5 Schweizerischer Kalibrierdianst
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g Servizin swizzeto di taratura
Swizs Calibration Service

\
RN

Accredited by the Swiss Accreditation Service [SAS)
The Swiss Ancreditation Service is one of the signataries to the EA,
Multileteral Agreement for the regegnition of calibration certificates

PG Test:

Accreditation No.: SC5 (M08

Client

Cortificata No- ES3-3334 ‘NoviS .o

CALIBRATION CERTIFICATE:

Sbjec

Calibratign procedines)

Calibraticn date:

ES3DV3+SN:3334

QA GALD:

Cahtrrdtlr;in pmceﬂure fur dummetric E-ﬂehi

Novermiber 17,2015

Calibraticn Equipment used {MATE critical for caliorabon)

Thiz calibrstion certificate documents the traceabiiity te national andards. which realize the physical units of measurements {21,
Thes measurgmenits ant the uncertainties with carfidencs probabilty are given on the following pages snd are part of tha ceriFoate.

All calivrations hawve been conductad in the closed laboratory facility: enviranment temperzture (22 + 3)°C and humidity < 70%,

Apprgwsd Dy

L barathry Techinicibn —

Primary Standards IC Zal Dawe (Certifican Mo.) Scheduled Calibretion
FPower meter E44168 (3841292874 01-Aar=15 (Mo, 217-021325) hiar-16
Powser sangor Edd2A, MY 41 29B08T O1-A0r-15 (Mo, 217-02128) kizr-146
Raference 3 dB Attenuator Sh: SR 2al 01 -Apr-15 (Mo, 217-02129) Mar-1%
Refarence 20 dB Attsnuatar Sh 55277 {20 Q-Apr-15 (Mo, 217-02132) MWar-18
Refarence 30 dB Attznuator S 85129 {300 M-Apr-13 (Mo 217-02133) Mzr-18
| Reference Probs ES30VE 2R 3013 S0-Dec-14 (Mo, ES3-3013 Dec14) Cec-15
LB Zhi: BED 14-Jan-15 (Mo, DAE4-B50_Jan1a) Jan-16
Secondary Standaids 1D Check Date [in house) Scheduied Check
BF generaior HF 5G45C LFS3E42U01 700 4-Aug-BD in hause check Apr-13) In hiouse check: Apr-16
Bigtwark Analyzer HF §7G2E WEITRHISES 18-2ct=01 fin house check Oct-15) In hause cheacx: Qo-18
Mame Furctien Signature
Caiibrated ty: e Rl -

{ This calibration certiicate shali not e reproduced except in full witheut written approval of the laboratasy.

Izsued; November 17, 2015

Certificale Mo: ES3-3334_Nov1h
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Calibration Laboratory of

' 5 Schweizerischer Katibrierdignst

Schmid & Partner ¢ Fervice suisse d'étalannage
Engineering AG Servizie svizzera di taratura

Teughausstrasse 43, 8004 Zurich, Swikzedand S Swiss Galibration Service

Accreditad by the Swiss Accreditstion Senvice (SAS) Accreditation Wo.: SCS 0108

The Swizs Accreditalion Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration centificates

Glossary:

TSL tissus sirmulatng liquid

NORM:x v,z sensitivity in free space

ConvF sensitivity in TSL / NORMx vz

Lzl diade compression paoint

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

&8 B.CD maoduiation dependant inearization parameters

Polarization o ip rolaticn arcund probe axis

Falarization & @ rotation around an axis that is in the plane normal to probe axis (at maasurement cemer),

i, & =0is normal o probe axis
Connector Angle imormalicn used in DASY system to align probe sensor X to the robot coominate system

Calibration is Performed According to the Following Standards:

al

)
c)

d)

|EEE Std 1528-2013, "IEEE Recommendead 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 o 3 GHz)", February 2005

tEC 6220%-2, "Procedurs 1o determine the Spagific Absorption Rate {SAR) for wireless communication devices
uzed in clgse proximity to the human body {frequency range of 30 MHz 1o & GHz)", March 2010

KDB 565664, "SAR Measurement Reguirements for 100 MHz to § GHz

Methods Applied and Interpretation of Parameters;

NORMx, v,z Assessed for E-fisld palanzation % = 0 {f < 800 MHz in TEM-cell: f = 1800 MHz: R22 waveguide).
NORM:,y.2 are only intermeadiate values, | e, the uncertainties of NORMyx, y.z does not affect the E=-field
uncertainty inside TSL {see betow ConvF).

NORM{fx y.z = NORMy v,z * frequency_response {see Frequency Response Chatl). Thiz linearzation is
implemented in DASY4 software versions later than 4.2, The uncerainty of the frequency response is included
in the stated uncertainty of Comefl,

DCPx,y.z: DCP ara numerical lineatization paramaters assessed based on the data of power swaep with Gy
signal {ho uncertainty required). DCP does not depend on frequency nor media.

FPAR: PAR is the Peak fo Average Ratio that is not calibrated but delermined based an Lhe signal
charactenstics

Ax,152: Br,y,z: Cay,z; Dxy,z; VRx.y,z A, B, €. 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. VA 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 analylical fizld distributions based an pawer
mzasuraments 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 o the boundary, The sensitivity in TSL corresponds
o NORMx, vz * Comd wheraby 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 o + 100
MHz.

Spherical isotropy (30 deviation from isotropy): in a field of low gradienls realized using a flat phantom
exposed by a patch antenna.

Sensor Offset. The sensor offset correspands to the offsef of virual measurement cenler from the probe tip
{on probe axis). Mo tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMY (no
uncenainty required).
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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]
Morm {uWEWm} b 1.03 1.03 0.99 =101 %
DEP {mV} 107.6 105.3 107.9
Modulation Calibration Parameters
o Communication System Name A B C o | vR Unct
dB | 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 38.4
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 &2.0 921 124.6
z 11.14 71.2 235 1471
é?faﬂ- | GEM-FID (TOMA, GMESK) x| 1505 a1.0 24.4 023 | 205 | #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 128 851 154 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 BT 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

Cenfficale Mo: E53-2334 Nov15

Fage 4 of 13



ES30W3— SMN: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 Nov15
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10275- | UMTS-FDD (HSUPA, Subtest 5, 3GPP % | a3m 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 reporled uncertainty of measurement is stated as the standard uncerlainty 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 Mom X2 da not affest the ¥ field uncerlainty inside TEL jsee Pages 7 and &),

E Murmerical inearizatian parameter: uncettaindy nol required.

= Ungerainty is delerminsd using the meae deviation from linear respongse apolying redangular distribolion and is expressed for the equare of the
figld valug,

Certificate Mo ES3-3334_Now15 Fage £ of 13
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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.

Ceniffecate No: ES3-3334_Nowls Page 7 of 13



ES30 3~ SM:3334 Movember 17, 2015

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 MHz

" at frequencias balew 3 GHz, the validity of tissue sarameters (& and o) can be retaxed kg 0% if fiquid competsation formula s applied to
measured SAR values. At frequencies above 3 GHz, the valicity of tissue paramaters (= and 1) is resiicted 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 sfler compensation is
abways less than £ 1% for frequencies balew 3 GHz ard below £ 2% for frequenciss between 5.6 SHz at any dislancs &mger than half the probe tip
diameter from the boundary.

Cortifiams: Mo ES3-323_MNov16 Page 8 of 13
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Frequency Response of E-Field
(TEM-Cell: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 (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (h=2)
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Dynamic Range f(SAR..q)
(TEM cell , fopu= 1900 MHz)

Input Sigral [ul]

10 1r2 10 100 101 107 107
SAR [mittem3)]

= (o]

Nt cempensaied cormpensated

ALY et

Ereat [dB]

101 ‘o 1IE|1 102
SAR [mYWem3]
net cobnpaasated COMmpensatec

Uncertainty of Linzarity Assessment: * 0.6% {k=2)
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Conversion Factor Assessment

f= 835 MHz.WGLS RS (H_comd)

= 1900 MHz WGLS R22 (H_convF)

224 ‘
an !I:--: ......
E.I:I-__ y e
g £ ]
- g
5 - ., ] -IE ‘x\
W [ -
- h\\, " .
n -, i \\‘
nu-E: ' - E— L S I R I LT
a 106 = 40 =L &l o 2 SE ‘o .-[:::lrr] o jul THn A
m:;E:'::I -rp_-;:.md s.-ﬁl;m rma;:;lpd
Deviation from Isotropy in Liquid
Error (¢, &}, f = 900 MHz
=
=2
B
T
c

-0 -D& 05 04 02 00 0z D4 0e 08 1.3
Uncerlainty of Spherical Isotrapy 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

Ceriificale Mo: ES3-3334_Mavis Page 13 of 13



Calibration Laboratory of
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)
The Swiss Accreditation Service is one of the signatories to the EA
Muitiiateral Agreement for the recognition of calibration certificates

client 'PC Tet

Accreditation No.: SCS 0108

Gartfeste No: ES3:3318.Feb16. |

Object

Calibration procedure(s)

Calibration date:

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 certificate.

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

Primary Standards ID 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 Attenuator 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 Attenuvator SN: 55129 (30b) 01-Apr-15 (No. 217-02133) Mar-16

Reference Probe ES3DV2 SN: 3013 31-Dec-15 (No. £83-3013_Dec15) Dec-16

DAE4 SN: 660 23-Dec-15 {No. DAE4-660_Dec15) Dec-16

Secondary Standards 1D Check Date {in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-99 (in house check Apr-13) In house check: Apr-16
Network Analyzer HP 8753E LJ§373905685 18-Cct-01 (in house check Oct-15) In house check: Oct-18

Calibrated by:

Approved by:

Function _

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

Signature

Issued: Febrvary 20, 2016

Certificate No: ES3-3318_Feb16
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Cahb'_'atlon Laboratory of \\\“\‘@”’/,, S Schweizerischer Kalibrierdienst
Schmid & Partner SE‘ \_\“?—//ﬁfi C Service suisse d'étalonnage
Engineering AG Tt Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland é,,m/‘/:‘\\\\g S suiss Calibration Service
R LTEITLEN
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
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 BC,D modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization 8 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 01s normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
¢)

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"

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMX,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(f)x.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.

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 signail
characteristics

Ax,y,z; Bx,y,z; Cx,y.z; Dx,y,z; VRx,y.z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for spacific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voitage 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
houndary 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 NORMXx,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 MMz to £ 100
MHz.

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

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

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

Certificate No: ES3-3318_Feb16 Page 2 of 12
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Probe ES3DV3

SN:3318

Manufactured:  January 10, 2012
Calibrated: February 19, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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ES3DV3- 8N:3318

February 19, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3318

Basic Calibration Parameters

Sensor X SensorY Sensor Z Une (k=2)
Norm (uV/(VimPY* 1.16 0.93 1.29 +10.1 %
DCP (mV)® 102.2 104.2 103.7
Modulation Calibration Parameters
uID Communication System Name A B C D VR Unc®
dB dBvuV dB mv (k=2)

0 Ccw X 0.0 0.0 1.0 0.00 199.2 +3.5 %

Y 0.0 0.0 1.0 176.5

Z 0.0 0.0 1.0 194.6
10010- SAR Validation (Square, 100ms, 10ms}) X 3.19 63.2 12.6 10.00 423 1.4 %
CAA

Y 19.74 82.9 18.6 35.5

zZ 4.87 67.6 14.6 43.3
10012- IEEE 802.11b WiFi 2.4 GHz (DSSS, 1 X 2.99 68.6 18.5 1.87 1413 0.9 %
CAB Mbps)

Y 3.46 711 19.6 145.1

z 3.19 70.2 19.5 144.7
10100- LTE-FDD (SC-FDMA, 100% RB, 20 X 6.30 67.0 19.4 5.67 128.2 1.4 %
CAB MHz, QPSK)

Y 6.32 67.0 19.2 129.9

Z 6.36 67.5 19.8 131.3
10103- LTE-TDD (SC-FDMA, 100% RB, 20 X 11.31 78.0 27.3 9.29 146.7 3.5 %
CAB MHz, QPSK)

Y 9.35 72.8 24.3 141.3

zZ 11.02 76.9 26.7 131.7
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 6.22 66.7 19.4 5.80 126.2 +1.4 %
CAC MHz, QPSK)

Y 6.20 66.5 19.1 128.1

Z 6.27 67.1 19.7 1311
10151- LTE-TDD (SC-FDMA, 50% RB, 20 MHz, X 10.46 76.6 26.8 9.28 138.8 3.3 %
CAB QPSK)

Y 8.80 72.0 24.0 134.3

Z 10.01 75.0 25.9 122.1
10154~ LTE-FDD (SC-FDMA, 50% RB, 10 MHz, X 6.12 67.0 10.6 5.75 146.0 1.7 %
CAC QPSK)

Y 6.15 67.1 19.5 148.7

Z 5.95 66.5 19.4 127.4
10160- LTE-FDD (SC-FDMA, 50% RB, 15 MHz, X 6.33 66.7 19.4 5.82 127.2 +1.4%
CAB QPSK)

Y 6.33 66.6 18.2 128.2

Z 6.38 67.1 19.7 133.6
10169- LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X 5.10 67.2 20.0 573 147.9 1.2 %
CAB QPSK)

Y 4.85 66.3 18.3 127.1

Z 4.97 66.7 19.8 133.9
10172- LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X 8.71 78.3 27.8 .21 127.5 3.0 %
CAB QPSK)

Y 7.52 74.8 257 144.7

z 10.09 81.9 29.5 136.4
10175- LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X 5.00 67.2 20.0 572 146.9 +1.2%
CAC QPSK)

Y 497 66.9 19.6 140.9

Z 4.95 66.6 19.7 133.1

Certificate No: ES3-3318_Feb16
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10181- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 511 67.3 20.0 572 | 1468 | #1.2%
CAB QPSK)

Yy | 503 67.2 19.8 147.0

z 5.00 66.8 19.8 135.0
10237- | LTE-TDD (SC-FDMA, 1 RB, 10 MHz, X | 873 78.3 27.8 9.21 126.7 | #30%
CAB QPSK)

% 7.60 75.1 25,9 146.1

z | 10786 83.8 30.4 143.4
10262- | LTE-TDD (SC-FDMA, 50% RB, 10 MHz, | X | 9.61 75.3 26.2 924 | 1294 | #33%
CAB QPSK)

Yy | 855 72.3 24.3 143.1

Z | 1105 79.1 28.1 146.1
10267- | LTE-TDD (SC-FDMA, 100% RB, 10 X | 1044 76.5 26.8 930 | 137.7 | 33 %
CAB MHz, QPSK)

Yy | 862 71.3 23.6 125.8

Z | 1024 75.6 26.2 125.3
10297- | LTE-FDD (SC-FDMA, 50% RB, 20 MHz, | X | 6.51 67.8 200 5.81 1485 | 1.7 %
AAA QPSK)

Y | 642 67.3 19.6 144.3

P 6.31 67.3 19.8 1347
10311- LTE-FDD (SC-FDMA, 100% RB, 15 X 6.80 67.4 19.9 606 | 1286 | 214 %
AAA MHz, QPSK)

Y 6.69 66.9 194 125.3

z 6.91 68.0 20.3 140.1

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 Norm X,Y,Z da not affect the E2-field uncertainty inside TSL (see Pages 6 and 7).

Numerical linearization parameter: uncertainty not required.

Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
fisld value.
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3318

Calibration Parameter Determined in Head Tissue Simulating Media

February 19, 2016

Relative Conductivity Depth®© Unc

f(MHz)® | Permittivity" (sim)* ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 6.48 6.48 6.48 0.54 1.35 £12.0%
835 415 0.90 6.23 6.23 6.23 0.70 1.21 £12.0%
1750 40.1 1.37 5.34 5.34 5.34 0.72 1.27 +12.0%
1900 40.0 1.40 5.13 5.13 5.13 0.80 1.18 +12.0%
2300 395 1.67 4.78 4.78 4.78 0.76 1.29 £12.0%
2450 30.2 1.80 4.57 4.57 4.57 0.59 1.49 +12.0%
2600 39.0 1.96 4.40 4.40 4.40 0.80 1.31 +12.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to = 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the 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.

¥ At frequencies below 3 GHz, the validity of tissue parameters (s 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 (g and o) is restricted to + 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.

Certificate No: ES3-3318_Feb16
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ES3DV3- SN:3318

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3318

Calibration Parameter Determined in Body Tissue Simulating Media

February 18, 2016

Relative Conductivity Depth G Unc

f (MHz)}® | Permittivity" (sim* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6.19 6.19 6.19 0.50 1.51 £120%
8356 55.2 0.97 6.11 6.11 6.11 0.47 1.56 +12.0%
1750 53.4 1.49 5.02 5.02 5.02 0.49 1.55 £12.0%
1900 53.3 1.52 4.81 4.81 4.81 0.80 1.24 +12.0%
2300 52.9 1.81 4.55 4.55 4.55 0.80 1.27 +12.0%
2450 52.7 1.95 4.45 445 4.45 0.80 1.16 +12.0%
2600 52.5 2.16 4.18 4,18 4.18 0.80 1.13 +12.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), alse it is restricted to 50 MHz. The

uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertzinty 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 freguencies above 3 GHz, the validity of tissue parameters (s and o) is restricted to + 5%. The uncertainty is the RSS of
the Convk uncertainty for indicated target tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining devialion due to the boundary effect after compensation is
ahways 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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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARycaq4)
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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= 1800 MHz, WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: & 2.6% (k=2)
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ES3DV3- SN:3318

February 19, 2016

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3318

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 76.5
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Senscr Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm
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APPENDIX D:SAR TISSUE SPECIFICATIONS

Measurement Procedure for Tissue verification:

1) The network analyzer and probe system was configured and calibrated.

2) The probe was immersed in the tissue. The tissue was placed in a nonmetallic container.
Trapped air bubbles beneath the flange were minimized by placing the probe at a slight angle.

3) The complex admittance with respect to the probe aperture was measured

4) The complex relative permittivity € can be calculated from the below equation (Pournaropoulos
and Misra):

Yy = J20g .8, JbIbIOHCOS¢' exp[— ja)r(ﬂOE;Eo)l/z]dgé,dp,dp
a da r

[in(b/a)f

where Y is the admittance of the probe in contact with the sample, the primed and unprimed coordinates refer to
source and observation points, respectively, > = p* + p'> —2pp'cosd’ , wis the angular frequency, and j=+-1.

Table D-I
Composition of the Tissue Equivalent Matter
Frequency (MHz) 835 835 1900 1900 2450 2450
Tissue Head Body Head Body Head Body
Ingredients (% by weight)
Bactericide 0.1 0.1
DGBE 44.92 29.44 26.7
HEC 1 1
See page 2
NaCl 1.45 0.94 0.18 0.39 0.1
Sucrose 57 449
Water 40.45 53.06 54.9 70.17 73.2
: . Reviewed by:
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2 Composition / Information on ingredients
The Item is composed of the following ingredients:

Diethylene glycol monobutyl ether (DGBE), 25 —48%

(CAS-No. 112-34-5, EC-No. 203-961-8, EC-index-No. 603-096-00-8)

Relevant for safety; Refer to the respective Safety Data Sheet”.

H20 Water, 52 - 75%
C8H1803
NaCl Sodium Chiloride, <1.0%

Figure D-1
Composition of 2.4 GHz Head Tissue Equivalent Matter

Note: 2.4 GHz head 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

item Name Head Tissue Simulating Liquid (HSL2450V2)
Product No. SL AAH 245 BA (Charge: 150206-3)
Manufacturer SPEAG

Measurement Method

TSL dielectric p m d using calibrated OCP probe,

Setup Validation
Validation results were within + 2.5% towards the target values of Methanol.

Target Parameters
Targét parameters as defined in the IEEE 1528 and IEC 62209 compliance standards.

2325 | 387 |1334| 1.73| 394 169 | -18 22
2350 | 386 | 1342| 1.75| 394 171 | -20 25
2375 | 385 | 1350 1.78 | 393 173 | -21 239
2400 | 384 |1358| 1.81 | 393 176 | -23 33

2425 | 383 |1365| 184 | 39.2 178 | -24 3.6

Test Condition
Ambient Environment temperatur (22 = 3)°C and humidity < 70%.
TSL Temperature 23°C
Test Date 11-Feb-15

erator IEN
Additional Information
TSL Density 0.988 g/cm”
TSL Heat-capacity 3.680 kJ/(kg*K)

Measured |Target Diff.to Target [%]

|f [MHz) | HP-e' |HP-¢"|sigmal eps sigma| A-eps _ aA-sigma a@ 13'50.

1900 | 40.4 [11.89] 1.26 | 400 140 | 10 -102 B

1925 | 403 [11.98] 1.28 | 400 140 o7 83 2 254

1950 | 402 [12.07| 131 | 400 140 04 64 § 0.0 \
1975 | 4041 [12.15] 1.3¢ | 400 140 o2 46 S .25

2000 | 400 [1223| 1.36 | 400 140 | -01 28 g S0 |
2025 | 39.9 |12.32| 139 | 400 142 -02 24 1;2

2050 | 298 | 1241 142 | 399 144 | .03 2.0 R

2075 | 39.7 [1250| 1.44 | 309 147 | -04 16 TEUOR A EI00 2120;10:; ’;::0 R0 22004700
2100 | 396 [1250| 1.47 | @98 149 | -05 1.2

2125 | 395 [1266| 150 | 398 151 | -07 -08

2150 | 394 |12.73| 152 | 38.7 153 -08 0.7 = 1
2175 | 39.3 [1283]| 155 | 387 156 | -08 02 100 T—

2200 | 39.2 |12.02| 158 | 396 158 | -11 02 ® 75+

2225 | 291 [13.00| 161 | 396 180 -12 06 £ 50 [
2250 | 39.0 [13.08) 164 | 396 182| -13 08 8. 25
| 2275 | 389 [13.47| 167 [ 305 164] 45 14 z st

g

-5.0
25 7
-10.0 el
1900 2000 2100 2200 2300 2400 2500 2500 2700
Frequency MHz

2475 | 381 |13.80| 1.0 | 392 183 | -28 40
2500 | 380 |13.87| 193 | 391 1.85| -30 40

2525 | 37.9 [13.90( 195 391 188 | -31 38
2550 | 37.8 |13.93| 198 | 381 191 | .32 35
2575 | 37.7 |14.05] 2.01 | 390 194 | -35 4.0
2600 | 37.6 |14.17| 205 | 39.0 196 | 37 44
2625 | 37.4 |1423| 208 | 390 1.99 -39 44
2650 | 37.3 (1429 211 | 389 202 | -41 44
2875 | 37.2 [14.37| 214 | 389 205 | -43 46
2700 | 371 |1445) 217 | 389 207 | -45 4.7

Figure D-2
2.4 GHz Head Tissue Equivalent Matter
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APPENDIX E: SAR SYSTEM VALIDATION

Per FCC KDB Publication 865664 D02v01r02, SAR system validation status should be documented to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software versions)
used for this device were validated against its performance specifications prior to the SAR measurements.
Reference dipoles were used with the required tissue- equivalent media for system validation, according to the
procedures outlined in FCC KDB Publication 865664 D01v01r04 and IEEE 1528-2013. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the valid
frequency range of the probe calibration point, using the system that normally operates with the probe for routine
SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement frequencies,
SAR probes and tissue dielectric parameters has been included.

Table E-I
SAR System Validation Summary
SAR COND. | _PERM. CW VALIDATION MOD. VALIDATION

SYSTEM F[,\F}IEZQ] pate | PROBE | PROSE | pROBE GAL. POINT (o) @ |sensmviry| PROBE | PROBE | WOD. DUTY AR

# LINEARITY | ISOTROPY | TYPE | FACTOR

K 835 | 5/23/2016 | 7409 | EX3DV4 | 835 | Head | 0903 | 41.145 PASS PASS PASS | GMSK PASS NA

A 1750 9/7/2016 3022 ES3DV2 1750 Head 1.371 38.494 PASS PASS PASS N/A N/A N/A

E 1900 | 4/26/2016 | 7406 | EX3DV4 | 1900 | Head | 1453 | 38.901 PASS PASS PASS | GMSK PASS NA

E 2450 5/2/2016 7406 EX3DV4 2450 Head 1.799 37.989 PASS PASS PASS IOFDM/TDD| PASS PASS

H 835 | 4/7/2016 | 3319 | ESaDV3 | 835 | Body | 1.000 | 54246 PASS PASS PASS | GMSK PASS NA

G 1900 | 12/3/2015 | 3334 | ES3DVS | 1900 | Body | 1552 | 50.709 PASS PASS PASS | GMSK PASS NA

J 2450 | 3/142016 | 3318 | ESabva | 2450 | Body | 2003 | 51.170 PASS PASS PASS _|oFDMTDD  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
D01v01r04 for scenarios when CW probe calibrations are used with other signal types. SAR systems were
validated for modulated signals with a periodic duty cycle, such as GMSK, or with a high peak to average ratio (>5
dB), such as OFDM according to FCC KDB Publication 865664 D01v01r04.
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